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			Preface

			Emeritus Professor Alberto Del Bimbo

			Artificial Intelligence (AI), namely endowing machines with reasoning capabilities as close as possible to those of human beings, has shown rapid and remarkable growth in recent years particularly due to the rise of Generative AI (GenAI). This development has transformed AI’s role from merely performing classification and prediction to generating new content. Realistic text, images and video, 3D models, new music compositions, chain of thoughts and mathematical reasoning or effective code are obtained by learning complex patterns from vast datasets. Consequently, user experiences have evolved rapidly, opening up new ways for humans to interact with machines—whether for searching and using information, receiving guidance and suggestions, creating and editing content, transforming ideas into products, or conducting training or research.

			According to the Stanford University’s Artificial Intelligence Index Report 2025, the total number of AI research papers approximately doubled from 2013 to 2023, while the 2024 McKinsey Global Survey on the state of AI highlighted that adoption of GenAI in at least one business function jumped from 33 percent in 2023 to 71 percent in 2024. Experts widely recognize that AI will rapidly trigger a profound transformation in society and human life, with substantial opportunities and benefits for both individuals and communities — such as improved health and well-being, ecosystems monitoring at scale, predictive early warning systems, sustainable cities and communities, and democratization of education, to name only those with the greatest potential.

			However, without sufficient social and environmental accountability, rapid adoption of this technology may also give the rise to unintended, or even deliberately harmful consequences for individuals, organizations, and society. GenAI has especially underscored the appearance of important societal risks, namely the spread of misinformation and disinformation, cultural homogenization and social biases, loss of national sovereignty and existential environmental harms. Spread of misinformation—i.e., false information caused by errors or model misbehaviour —and disinformation—i.e., fake content purposely created to deceive others—may induce false beliefs and erode trust in official scientific and political sources. AI models trained on biased datasets may disproportionately represent certain opinions, imposing hegemonic worldviews and homogenizing people’s perspectives and beliefs. The power to design and deploy AI concentrated in the hands of a few companies and countries will leave the largest part of the world with no digital sovereignty, with consequences for people’s choices and freedoms. The uncontrolled development of hyperscale data centers without any technological innovation will disproportionally increase energy and water consumption creating existential threats for entire regions of the planet.

			Yet, there is still a lack of coherent and authoritative planning to evaluate the risks of misuse or accidents stemming from such powerful technology, as well as to establish appropriate measures that both mitigate these risks and maximize the opportunities it presents for collective well-being. Governments struggle in developing and enforcing effective governance frameworks, largely due to the rapid evolution and widespread adoption of AI technologies and the implications for international relations.

			Nevertheless, awareness is growing regarding the need to effectively address the new threats posed by technological development and to promote the creation of AI that enhances—rather than limits—human choice, agency, and freedom. Fostering critical, informed thinking instead of blind optimism, embedding ethical frameworks in GenAI models to prevent misuse, and decarbonizing AI data centers through smarter algorithms and energy-efficient storage solutions are among the emerging key concerns.

			In this complex scenario, the Artificial Intelligence for Well-being (AI4Well) project, funded by EUniWell (European University for Well-Being) under the European Commission’s Erasmus+ programme, undertook the task of defining an AI ethics framework centered on well-being, with the aim of assessing how AI can be aligned with human life. As part of this effort, the project examined both the opportunities and the risks associated with AI in light of the current state of the art, its implications for human fundamental rights, and how it can align with sustainable development. Particular attention was given to the United Nations Sustainable Development Goals, to widely shared moral values, and to the practical challenges involved in implementing AI ethics. The project involved experts from several European universities representing a range of disciplines, such as Psychology, Computer Science, Communication, Neuroscience, Artificial Intelligence, Media and Creative Industries, Well-being, Mindfulness and Inner Skills, who participated in social experiments with focus groups, workshops and seminars.

			

			This book, entitled “Artificial Intelligence for Well-Being” was conceived to summarize the investigative activities and findings of the AI4Well project. It presents contributions from Silvio De Magistris’ PhD thesis, “Artificial Intelligence Ethics for Well-Being Based on the Sustainable Development Goals” as well as insights derived from other projects carried out within the EUniWell initiative that served as preparatory and foundational work for the AI4WELL project. In exploring well-being, the project examined AI’s effects and worked to further develop an ethical AI framework designed to enhance human well-being while leveraging the advantages of the technology. Mindfulness, concentration, deep listening, and openness were adopted as methodological approaches. A mindful approach and transdisciplinarity emerged as key factors. As a result, the project produced application guidelines and educational approaches for AI literacy and ethics, with a particular emphasis on developing the necessary technical and inner skills, as well as promoting an open and collaborative attitude.

		

	
		
			

			Introduction

			Dr Silvio De Magistris

			In recent decades, we have witnessed a true technological invasion: first with smartphones and social media, and now with AI. The arrival of smartphones and social platforms has brought undeniable benefits: faster connections, the ability to communicate and share in real time, instant access to information, and new learning opportunities. However, alongside these positive effects, there have also been significant negative consequences. A striking example is Generation Z, which has grown up in an environment saturated with digital stimuli. Intensive use of these technologies has often replaced essential activities such as free play and direct interaction with peers, moments crucial for developing social skills, empathy, and creativity. Several studies report that this has contributed to a marked increase in anxiety, depression, and relational difficulties among young people.

			In recent years, the picture has become even clearer: the pervasive use of these technologies appears to have affected the ability to develop socio-emotional skills with the same depth as previous generations, resulting in increasingly widespread psychological fragility.

			Today, we face a new wave: the invasion of AI. What will be the effects of this transformation on our children, on ourselves, on society, and on the planet?

			We do not want to limit ourselves to analysing the consequences after the fact, as happened with smartphones; rather, we aim to understand and prevent potential negative impacts, while guiding the development of AI from the outset towards its beneficial potential.

			At the international level, many initiatives have emerged to steer AI toward the good. In Europe, for example, the EU AI Act has been approved, legislation designed to ensure that AI is used in a safe, ethical manner, respectful of fundamental rights. However, legislation alone is not enough; it is also necessary, throughout the entire AI ecosystem, to cultivate the inner skills required to design and deliver AI responsibly, and to adopt and apply effective AI ethics.

			The Artificial Intelligence Ethics for Well-being (AI4Well) project poses the following question: “How can we guide AI to promote the well-being of humanity and the planet?”. We view these two dimensions as deeply interconnected. We analysed the potential risks and, while we did not find definitive answers, we identified a pathway that can help us move toward concrete solutions.

			The first step is to develop a deep awareness of AI’s impact across its entire ecosystem: from design and development to delivery and adoption. Only by understanding the implications at each stage can we identify strategies to maximise benefits and reduce risks.

			The second step is to develop inner skills – the essential capacities needed to act ethically and effectivelly. These include, among others, presence, concentration, intuition, empathy, openness, inclusiveness, kindness, compassion, collaboration, long-term vision, and the courage to make decisions.

			In AI4Well, we applied an approach similar to that promoted by the Inner Development Goals (IDGs) Initiative in relation to the Sustainable Development Goals (SDGs): building the human capabilities needed to achieve them. In the same way, we believe that AI for well-being requires fostering specific inner skills across its entire AI ecosystem.

			It is not enough to imagine how AI could create well-being; we must create the conditions for it to truly happen—and these conditions must first be cultivated within each of us, before being realized outwardly in the world. This book presents the reflections, methodologies, and first-hand experiences of AI4Well as initial steps in that direction.

			The book is structured into several chapters that first offer a comprehensive, up-to-date overview of the state of the art in AI, the national strategies worldwide, and the EU initiatives. It then explores the ethics of well-being in its broadest sense—considering both individuals and the planet—ending in the proposal of an AI ethics framework grounded in the UN Sustainable Development Goals. The book concludes with an in-depth examination of the AI4Well project and three other projects of the European University for Well-Being (EUniWell) programme which address the practical challenges of implementing AI ethics. Overall, it represents a significant step toward fostering a sustainable AI future where innovation advances in harmony with human and planetary well-being.

		

	
		
			

			1. European University 
for Well-Being and Artificial Intelligence Ethics for Well-Being

			1.1 European University for Well-being

			The AI4Well project is a new chapter in a collaborative story, bringing together a consortium of four distinguished European universities led by the University of Florence. Its core purpose is to deepen into the ethical dimensions of AI, providing a compass for its responsible and thoughtful implementation. A central tenet of the project is the development of practical AI guidelines and the creation of targeted literacy and training programs. These aren’t just technical courses; they are thoughtfully designed to include inner skills training, aimed at equipping university students, faculty, and other key stakeholders in the AI ecosystem with the tools to understand and apply AI ethics in a a responsible and mindful way.

			The AI4Well project was funded under the 6th EUniWell Seed Funding Call and is part of a much larger vision: EUniWell. This alliance is one of 65 European University Alliances selected for funding by the European Commission’s ERASMUS+ programme back in 2020. With a network of twelve universities spanning across Europe, including institutions in the UK, Germany, Italy, France, Sweden, Spain, Hungary, Poland, and Ukraine, EUniWell is a testament to the power of academic collaboration. Supported by over 60 partners from various sectors, the alliance is now in its second phase, having successfully secured renewed Erasmus+ funding in November 2023. This new phase is guided by a strategic framework, EUniWell 2030 which maps out a vision for a better future through a fusion of research, education, innovation, and societal engagement.

			At its heart, EUniWell’s mission to champion well-being is a direct response to the European Union’s call for an Economy of Wellbeing, a concept that transcends traditional measures of progress like Gross Domestic Product (GDP). This initiative seeks to solve a modern paradox: even as Europeans enjoy high life expectancies and human development, their long-term well-being is under threat from global challenges like climate change, social division, rising populism, and war. To tackle this complex problem, a holistic approach is needed, one where higher education, research, and innovation are at the forefront. EUniWell, with its deep-seated values of democracy, inclusivity, diversity, and civic engagement, aims to be a crucial bridge between academia and society, transforming research into policies and educational practices that enhance the quality of life for students and citizens alike. The alliance is a flagship program within the broader European University Initiative, a revolutionary effort to build a unified European Education Area by breaking down learning barriers and expanding access to quality education for everyone. Through enhanced cooperation, these transnational alliances are poised to create a long-term, sustainable strategy that promotes mobility for students and academics at all levels.

			1.1.1. The Seed Funding Programme

			The EUniWell Seed Funding Programme is designed to promote collaborative, grassroots projects initiated by researchers, students, teachers, and administrative staff from our universities. This scheme provides crucial support for initiatives that align with EUniWell’s core mission: to understand, measure, rebalance, and ultimately improve well-being both within universities and across society as a whole.

			More than just a source of financial aid, the Seed Funding Programme serves as a catalyst for deeper mutual bonds and the creation of innovative ideas to foster well-being. It actively works to enhance existing collaborations between EUniWell partners or initiate entirely new ones.

			Projects that are considered for funding can address EUniWell’s fundamental commitment to advancing well-being in a range of key areas. These include health, education, society, institutional transformation, the environment, social and gender equality, as well as social and cultural diversity and inclusion. A special emphasis is placed on projects that contribute to one or more of EUniWell’s five primary Thematic Arenas. These arenas are: Health and Well-Being; Social Equality and Well-Being; Environmental Change and Well-Being; Culture, Multilingualism and Well-Being; and Teacher Education and Well-Being.

			Financed jointly by all of the Alliance’s partner universities, the Seed Funding Programme organizes competitive calls for proposals twice a year. To be eligible for funding, project proposals must involve collaboration between at least four EUniWell universities. Applicants and participants can be students, researchers, teachers, and staff from all EUniWell universities. Should a project application be selected, the funding provided amounts to up to €25,000 for a duration of up to 12 months.

			

			1.2 European Universities Involved in the Artificial Intelligence Ethics for Well-Being Project

			1.2.1. University of Florence: Coordinator

			Founded in 1321, the University of Florence (UNIFI) is a historic, comprehensive research institution with a modern, international outlook. It is a magnet for Erasmus students in Europe, attracting around 4,000 international students each year and maintaining over 500 cooperation agreements with institutions in 100 countries. UNIFI even has unique partnerships with prestigious US universities like Stanford and NYU. The university offers a wide range of programs taught entirely in English, including 15 master’s, one bachelor’s, and nearly 30 PhD programs.

			Highlights:

			

			
					UNESCO Chairs: UNIFI hosts three UNESCO Chairs, which focus on crucial topics such as human development and peace, the prevention of hydrogeological risks, and the preservation of rural heritage. The corresponding Chairs are: Transdisciplinary Human Development and Culture of Peace, Prevention and Sustainable Management of Geo-Hydrological Hazards, and Agricultural Heritage Landscapes.

					University Museum System: Beyond its academic excellence, the university is a cultural treasure, boasting Italy’s most important Museum of Natural History, as well as the historic Villa La Quiete complex and Galileo’s house.

					Leading Research Centers: It is a hub for cutting-edge research, hosting the European Laboratory for Non-Linear Spectroscopy (LENS), the Denothe medical research center, the Instruct European Infrastructure, and the Florence Center for Data Science.

					IPCC Involvement: The university’s commitment to global issues is clear, with over 50 researchers from 12 departments contributing to the Intergovernmental Panel on Climate Change (IPCC) and sharing in the 2007 Nobel Peace Prize.

					Key Contacts at UNIFI:	Prof. Giorgia Giovannetti: Vice-Rector for International Relations
	Niccolò Del Buono: Project Manager
	Irene Carradori & Sara Ronco: Research Managers
	Martina Tozzi: Social Media Manager, EUniWell Central Office
	Laura Moretti: Administrative and Financial Representative



					Facts & Figures: 51,400 students, 3,200 educators & staff, 10 schools, 21 departments, 6 campuses.

					Website: www.unifi.it

			

			1.2.2. University of Murcia

			With roots stretching back to the 13th century and officially founded in 1915, the University of Murcia (UM) is a comprehensive institution serving over 32,000 students. It has earned global recognition for its unwavering commitment to social inclusion and support for students with disabilities, and is ranked among the world’s top 100 universities for its work on four individual SDGs.

			Highlights:

			
					Social Inclusion: UM stands out with the highest proportion of students with disabilities among Spanish campus universities and has been honored with awards for its dedication to diversity and volunteering.

					Biomedical Research: The university is a leader in biomedical research through the Murcian Institute of Biomedical Research (IMIB), a collaborative effort with the Regional Health Service.

					Entrepreneurship Office: It actively nurtures entrepreneurial spirit, helping students and researchers turn innovative ideas into new businesses and startups.

					Applied Psychology Service: This service provides vital counseling, treatment, and research to the university and the wider community.

					Open Science: UM is at the forefront of open science, spearheading the Hercules project to create an open, data-based Research Management System for all Spanish universities.

					Key Contacts at UM:	Prof. Pascual Cantos Gómez: Vice-Rector for Internationalization
	Prof. Senena Corbalán: Vice-Rector for Research
	Dr J. Jorge Piernas López: EUniWell Project Coordinator
	Raquel Gras Gil: Erasmus+ Project Manager
	Mar Sojo: EUniWell Research Project Manager	Facts & Figures: 30,600 students, 3,900 educators & staff, 5 campuses, 21 faculties, 346 research groups.
	Website: www.um.es





			

			1.2.3. Semmelweis University

			Founded in 1769, Semmelweis University in Budapest is Central Europe’s premier biomedical institution, consistently ranking among the world’s top 251 universities and within the top 200 for medicine and life sciences. Its mission is built on three core pillars: world-class education, groundbreaking research and innovation, and compassionate healthcare. As Hungary’s largest healthcare provider, it serves millions of patients every year.

			Highlights:

			
					A Pioneer’s Legacy: The university honors the legacy of Ignác Semmelweis, a world-renowned doctor whose pioneering work continues to inspire.

					Global Reach: Semmelweis offers programs in Hungarian, English, and German and has over 200 bilateral agreements with higher education institutions worldwide.

					Extensive Research: Its research prowess is formidable, with seven Doctoral Schools, 300 research groups, and nearly 150 national and international research grants.

					COVID-19 Response: The university played a leading role in Hungary’s fight against the COVID-19 pandemic, serving as a major care center, with an inspiring 97% of graduating students volunteering to help.

					Clinical Center: Its vast clinical center includes 40 institutes and departments, treating a staggering 2.5 million cases annually.

					Key Contacts at Semmelweis:	Prof. Miklós Kellermayer: Dean of the Faculty of Medicine
	Eszter Turopoli: Project Coordinator and Communications Manager



					Facts & Figures: 15,000 students, 1,700 academic staff, 10,500 total staff, 6 faculties.

					Website: www.semmelweis.hu

			

			

			1.2.4. University of Birmingham

			Established in 1900, the University of Birmingham (UoB) is a top 100 global institution and a proud member of the UK’s prestigious Russell Group of research-intensive universities. It attracts leading researchers and educators, along with more than 8,500 international students from over 150 countries.

			Highlights:

			
					Healthcare Leadership: Situated in the UK’s largest healthcare region, UoB’s health institutes are tackling major global challenges like healthy aging and mental health, transforming public policy and improving patient care.

					Jubilee Centre: The Jubilee Centre at the School of Education is a world leader in character education, helping students cultivate the virtues needed to make sound decisions and lead fulfilling lives.

					Superdiversity and Economics: The Institute for Research into Superdiversity conducts vital research on migration, while the West Midlands Regional Economic Development Institute provides insights to inform economic growth policies at both regional and national levels.

					Environmental Well-being: The university is deeply committed to environmental health, with its Institute of Forest Research, Energy Institute, and Air Pollution group working to enhance environmental quality globally and locally.

					Key Contacts at UoB:	Prof. Robin A. Mason: Pro-Vice Chancellor International
	Dr Erica Arthur: Head of Global Partnerships (Europe & South America)



					Facts & Figures: 34,000 students, 8,000 educators & staff, 5 colleges with 29 faculties.

					Website: www.birmingham.ac.uk

			

			

			1.2.5. Staff of the project

			The AI4Well project is fortunate to be guided by a team of distinguished experts from these institutions.

			University of Florence

			Dr Silvio De Magistris (Coordinator and Principal Investigator)

			A researcher and trainer with a unique background, Dr De Magistris specializes in AI ethics for well-being. Holding a PhD in the field, his approach to AI literacy is deeply informed by his personal mindfulness practice as a lay member of the Order of Interbeing, founded by Zen Master Thich Nhat Hanh in 1966. He has led numerous initiatives focused on organizational well-being and AI in academic settings, including programs addressing student anxiety and mindfulness at work. His expertise represents a powerful blend of technical and humanistic fields. Trained as an Electronic Engineer, he has conducted research in computer vision and human–computer interaction, seamlessly integrating this with extensive experience in digital innovation and accessibility within public administration.

			Key areas of expertise:

			
					AI ethics for well-being and governance.

					AI literacy and change management.

					Inner skills and mindfulness in academic contexts.

					Computer Vision and human-computer interaction.

					Digital service design and accessibility.

			

			

			Qualifications

			
					BA in Electronic Engineering. University of Florence, Italy (1996).

					Professional Engineering License. University of Padua, Italy (1996).

					PhD in Information Engineering. University of Florence, Italy (2025).

			

			Prof Silvia Guetta, PhD (Coordinator and Co-investigator at the University of Florence)

			Full Professor of General and Social Pedagogy, Prof. Guetta is an expert in Peace Education, Social Pedagogy, and Intercultural Pedagogy. Her insights are invaluable to this project, particularly through her role as an Associate Lecturer for the UNESCO Transdisciplinary Chair. She has been collaborating with UNESCO since 2006 and served as Coordinator of the UNESCO Transdisciplinary Chair in Human Development and the Culture of Peace. She is a member of the Italian delegation to the International Holocaust Remembrance Alliance (IHRA) and the UniFi representative in the INEE (International Network for Education in Emergencies) network. She leverages her extensive experience in citizenship education, inclusion, and intercultural dialogue to facilitate the project’s transdisciplinary approach. She also has a long history of leading international initiatives, including projects to combat the distortion of the Shoah on social media and the SENSEI project on inclusive education.

			Key areas of expertise:

			
					Peace and intercultural education.

					Educational design and quality assurance.

					Coordination of educational networks and projects.

					Media and information literacy on the memory of the Shoah.

			

			

			Qualifications

			
					BA in Education, University of Florence (1988)

					Hight Specialisation School of History, University of Florence, Italy (1992)

					PhD in Theory and History of educational Processes, University of Florence, Italy (2003)

			

			University of Murcia

			Prof María del Mar Grandío Pérez, PhD (Coordinator and Co-investigator at the University of Murcia)

			As an Associate Professor of Communication, Prof. Grandío-Pérez’s research explores innovation ecosystems in media, digital well-being, and audience studies. She is the Principal Investigator for the DIGWELLEU project on digital well-being and brings significant experience in media literacy and combating online disinformation to the team. As a member of the GENMEDIA project “Impact of GenAI on the Digital Content Ecosystem: Challenges, Problems, and Perceptions of Stakeholders in the Digital Creative Industries” (PROYECTO 22664/PI/24), Dr. María del Mar Grandío Pérez contributes to examining how Generative AI (GenAI) is transforming digital creative industries. In recognition of her trajectory, she has also been selected as one of the EUniWell Champions to further advance digital wellbeing research and expand theoretical frameworks beyond digital disconnection.

			Key areas of expertise:

			
					Digital well-being and its social impact.

					Media and information literacy policies.

					Online disinformation and platform dynamics.

					Innovation in media and digital storytelling.

			

			

			Qualifications

			
					BA in Communication. University of Navarra, Spain (2001).

					PhD in Communication. University of Navarra, Spain (2006).

			

			Prof Juan Miguel Aguado, PhD (Co-investigator at the University of Murcia)

			Full Professor of Journalism and Media at the School of Communication and Information Studies at the University of Murcia, where he teaches Communication Theory, Media & Digital Society and Media Ecosystems. Co-founder of the Mobile Media Research Lab and the e-Com (Research Group in Communication, Culture and Technology), his research interests concern the impact of pervasive technologies on media ecosystems, the technological mediation of experience, and theoretical references from systems theory and cultural studies.

			Key areas of expertise:

			
					Digital disruptive innovation in media ecosystems and the creative industries.

					Techno-economic approach to media ecosystems, personal data and media use and business models.

					Media ecology of AI, innovation in media and creative industries.

					Governance of public service media and audiovisual policy.

					Audience studies and media consumption practices.

			

			Qualifications

			

			
					BA in Journalism. Universidad Complutense de Madrid, Spain (1993).

					MSc In Social Research. Institute of Philosophy and Sociology. Polish Academy of Sciences, Warsaw, Poland (1997).

					PhD in Information Sciences. Universidad Complutense de Madrid, , Spain (1998).

			

			Semmelweis University

			Dr Anna Júlia Éliás (Coordinator and Co-investigator at the Semmelweis University)

			Researcher in Nutritional Sciences and Grant and Research Expert at the Program Coordination and Development Office for Health Sciences, Semmelweis University, and Lecturer at the Department of Nursing. Her research focuses on nutrition–microbiome interactions, probiotics, and bioactive food components. Her work integrates clinical, experimental, and computational approaches. She earned her PhD in Theoretical and Preclinical Health Sciences in 2025, investigating how probiotics influence gut microbiota and host physiology via systematic reviews, meta-analyses, and advanced statistical modelling. During the academic year 2023–2024, she was hosted as a visiting researcher at the Quadram Institute in Norwich and at Imperial College London, supported by institutional and international grants. She has also led and contributed to national and international research projects, including several EUniWell initiatives focusing on mental health and other well-being-related projects.

			Key areas of expertise

			
					Nutrition–microbiome interactions.

					Computational biology and bioinformatics: host–microbe interaction prediction, statistical modelling, data integration.

					Translational nutrition research: clinical and preclinical interventions, functional food development.

					Evidence synthesis: systematic reviews, meta-analyses, critical appraisal of scientific evidence.

					Project coordination, interdisciplinary team management.

					Scientific communication: university teaching, thesis supervision, dissemination activities.

			

			Qualifications

			
					PhD in Theoretical and Preclinical Health Sciences, Semmelweis University, Hungary (2025).

					MSc in Nutritional Sciences, Semmelweis University, Hungary (2021).

					BSc in Dietetics, Semmelweis University, Hungary (2019)

			

			University of Birmingham

			Dr Daniel Wheatley (Coordinator and Co-investigator at the University of Birmingham)

			Reader in Business and Labour Economics and Director of the Work Inclusivity Research Centre (WIRC) at Birmingham Business School. His research focuses on work and well-being, job quality, work–life balance and flexible/remote/hybrid work, spatial dimensions of work (e.g. commuting, business travel) and time-use (leisure and household labour). He uses statistical analyses on large longitudinal datasets and mixed methods approaches, bringing to the project solid expertise in evidence-based policy for organisations and educational systems. He has contributed to major projects and reports (e.g., CIPD Good Work Index 2022) and to EUniWell initiatives on digital well-being and resilience.

			Key areas of expertise

			
					Workplace well-being, job quality, and autonomy-control.

					Flexible/hybrid and remote work; organisational and territorial impacts.

					Subjective well-being and digital well-being.

					Time-use analysis (leisure, family care) and gender inequalities.

					Quantitative methodology on panel data and mixed methods; survey design and well-being indicators.

					Research transfer into policy and HR practices (CIPD; POST UK Parliament).

			

			Qualifications

			
					PhD in Business and Management, Award No. PTA-030-2005-00807, Nottingham Trent University, United Kingdom (2009).

					Post Graduate Certificate in Higher Education (PGCHE), Nottingham Trent University, United Kingdom (2007).

					MSc Social Science Research Methods, Nottingham Trent University, United Kingdom (2005).

			

			1.2.6. AI4Well Other Collaborators

			Expert Group

			Piero Poccianti (AI), Dr Mauro Sandrini (Education), Dr Loretta Latronico (AI Ethics).

			Experts participating in the Focus Groups

			Prof. Francesco Pavone (AI), Prof. Giovanni Scotto (Sociology), Prof. Corrado Caudek (Psychology), Dr Flora Bisogno (Anthropology), Dr Monica Fagioli (Anthropology), Maria Chiara Noci (Philosophy), Dr Joachim Timlon (Economics), Prof. Kamilya Suleymenova (Education), Dr Mary Dawood (Education), Prof. Sarah Montano (Education), Prof. Rene Lindstaedt (Government), Prof. Zoltán Lantos (Health).

			Other EUniWell Projects

			Below is a list of all collaborators who took part in other EUniWell projects presented in this publication. These initiatives provided experiences that significantly contributed to the design and implementation of the AI4Well project.

			StudentWell

			Supporting and measuring student well-being through cross-university interventions.

			Participating universities: University of Florence, University of Birmingham, Linnaeus University, and Semmelweis University.

			University of Florence: Dr Silvio De Magistris (Project coordinator and Principal Investigator), Prof. Francesca Chiesi (Co-investigator and Research leader), Marunic Georgia (Researcher), Tagliaferro Carlotta (Researcher).

			University of Birmingham: Prof. Rose Whyman (Coordinator and Co-investigator), Dr Victoria Door (Trainer), Dr Liz Tunnicliffe (Trainer).

			Linnaeus University: Dr Lali Lindell (Coordinator and Co-investigator), Prof. Jenny Lovebo (Co-investigator and Trainer).

			Semmelweis University: Dr Anna Éliás (Coordinator and Co-investigator), Petra Bárány (Trainer), Attila Matiscsák (Organization), Regina Repcsák (Organization), Virág Majsai (Organization).

			ShareToWell

			Sharing a common tool to assess well-being at the University: Validation of different language versions of the Well-being Numerical Rating Scales.

			Participating universities: University of Florence, University of Birmingham, Linnaeus University, Semmelweis University, Nantes Université, University of Murcia, Leiden University, and University of Cologne.

			University of Florence: Prof. Francesca Chiesi (Project Coordinator and Principal Investigator).

			University of Birmingham: Prof. Rose Whyman (Coordinator and Co-investigator).

			Linnaeus University: Dr Lali Lindell (Coordinator and Co-investigator)

			Semmelweis University: Dr Anna Éliás (Coordinator and Co-investigator).

			University of Murcia: Prof. Salvador Ruiz de May (Coordinator and Co-investigator).

			Leiden University: Dr Inge van der Weijden (Coordinator and Co-investigator).

			Nantes Université: Prof. Emeline Chauchard (Coordinator and Co-investigator).

			University of Cologne: Dr Rainer Weber (Coordinator and Co-investigator .

			DIGWELLEU

			Exploratory approach for Digital Wellbeing social impact assessment among adult population in European countries.
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			2. Artificial Intelligence Technology

			Often, when we think of intelligence, we focus almost exclusively on human capabilities.

			However, AI should also explore intelligence in all its forms, including those that emerge from natural ecosystems, and not just imitate human intelligence.

			This chapter aims to guide the reader through the fundamental concepts of AI, starting with a reflection on the nature of intelligence itself, then exploring the main paradigms and architectures that define it, and finally moving on to the recent and revolutionary innovations of GenAI.

			2.1 Introduction

			In the broader context of this book, our core mission is to explore how we can guide AI toward a future that promotes the well-being of both humanity and the planet. To achieve this, we must first understand what AI is, how it’s defined, and the foundational principles that have shaped its development. This is the very purpose of this chapter. It is impossible to chart a new, ethical course for AI without understanding of the ground it currently stands on.
Historically, our understanding of intelligence has been remarkably narrow, tending to focus almost exclusively on human capabilities. This anthropocentric bias has deeply influenced the development of AI, leading to systems primarily designed to mimic human cognitive abilities such as problem-solving, logical reasoning, and language. However, as we argue throughout this work, a truly beneficial AI must transcend this limited perspective and embrace the rich and diverse forms of intelligence found in the natural world.
This chapter will guide you through the foundational concepts of AI, laying the groundwork for the ethical discussions that follow. We’ll begin by reflecting on the very nature of intelligence itself, challenging the notion that human intelligence is the only, or even the most effective, model for long-term survival. From there, we’ll delve into the main paradigms and architectures that define AI, with a particular focus on Deep Neural Networks (DNNs), a key component of modern AI systems. We’ll also explore the recent and revolutionary innovations of GenAI, which, while remarkable, highlight the pinnacle of this human-centric approach.

			Finally, we will provide insights into current research in the field of Neuro-Symbolic Artificial Intelligence and Collective Intelligence (CI) [36], which adopts principles simulating the characteristics of natural ecosystems, demonstrating a promising path toward a more holistic and sustainable form of intelligence. 

			This exploration is a crucial first step in building the ethical framework proposed later in this book, a framework that aims to align AI with a broader vision of well-being for all life on Earth.

			2.2 Intelligence

			When we talk about intelligence, our minds naturally tend to consider almost exclusively human intelligence. This refers to the human ability to analyze and solve problems, understand reality, interact with it, and adapt to new situations and environments. Human intelligence has many facets, including logical-mathematical, linguistic, relational, emotional, creative, social, musical, and bodily aspects [5][33][91]. More recently, Ecological Intelligence has also been considered [34]. Only a small number of these facets can be realized in AI systems. It is only in recent times that we have begun to recognize that other forms of intelligence exist within natural ecosystems. For instance, intelligence has been observed in plants, fungi, and even microbes, whose collective intelligence has contributed to the evolution of planet Earth for millions of years [11][10][59][79][90]. The human species appeared recently but considers itself to be the most intelligent. In evolutionary terms, the average lifespan of a species is about 5 million years, while the human species has only been evolving for 400,000 years. If we were to measure it in evolutionary terms, another 4.5 million years would have to pass before our intelligence becomes as evolutionarily useful as that of other species [11]. Given the environmental and other risks emerging in this historical period, it is not guaranteed that we will still exist as a species in four and a half million years.

			2.2.1. Natural Intelligence

			The ability of microbes, fungi, plants, and animals to adapt to their environment and evolve over millions of years is a clear indication of their remarkable form of intelligence. This intelligence is expressed through a deep interaction and mutual balance with other species and the entire planet. We should strive to understand the intrinsic intelligence of natural processes and various species and incorporate it into AI. The type of intelligence we choose to mimic in AI becomes a decisive factor, especially if we want to develop technology that benefits both humans and the planet’s ecosystem simultaneously.

			Natural ecosystems have developed over millions of years, contributing to the birth and flourishing of life on Earth. In contrast, the human species, particularly with its recent enormous technological progress, has brought significant imbalance and destruction to the ecosystem. This has led to a widespread environmental impact, causing a reduction in biodiversity and the extinction of countless living species.

			In natural ecosystems, when changes and disturbances occur, all elements evolve, modify, and interact to reach a new point of equilibrium that is the best possible under the new environmental conditions. This is possible thanks to an extreme number of connections, relationships, and interactions that make them very efficient at reacting to change. In contrast, human beings usually only aim for the benefit of their own species, often without adequately considering the impact on the Earth’s ecosystem, of which we are an integral and inseparable part. It is essential to understand how to integrate the capacities of natural ecosystems to cooperate and collaborate towards a common goal into AI systems. This process can be facilitated by defining an appropriate ethics that takes into account the intrinsic values of Nature. This would allow us to incorporate into AI systems abilities that have developed in the natural world and could be decisive in solving the current ecological crisis.

			Human intelligence is undoubtedly rich in capabilities, but as we can clearly see even at this stage in history, humans sometimes show great limitations in achieving the realization of some universally recognized right and just values. The ability to direct humans towards these right actions also implies the development of inner capacities and skills that are still struggling to emerge widely. These capacities to act, cooperate, and achieve broader well-being goals, not related to a single species but to the planet, are present in Earth’s ecosystems as intrinsic conditions for its survival and evolution.

			In plants, intelligence does not manifest through a central organ (a brain) and peripheral organs that respond to it: “Any function that in animals is entrusted to specialised organs in plants spread over the entire body. This is a fundamental difference that is difficult to fully understand. Such a different structure is precisely one of the reasons why plants appear so different to us. Our approach towards design has been that of a replacement expansion or improvement of human functions. In practice, man has always attempted to replicate the essentials of animal organisation in the construction of his tools. Take the computer. It is designed on ancestral schemes: a processor representing the brain that has the function of governing the hardware and then hard disks RAM video and audio cards. In other words, the banal transposition of our organs in a synthetic key. Everything that man designs tends to have this architecture in a more or less obvious manner: a central brain that governs and organs that execute its commands. Even our societies are built on this archaic, hierarchical, centralised design. A model whose only advantage is to provide rapid responses -and therefore, as such, not always correct- but which is very fragile and not at all innovative. Although they have no organ comparable to a central human brain, plants are able to perceive their surroundings with a sensitivity superior to that of animals; they actively compete for the limited resources available in the soil and atmosphere; they accurately assess circumstances; they perform sophisticated cost-benefit analyses; and, finally, they define and take appropriate action in response to environmental stimuli. Their way, therefore, is an alternative to be taken into account, especially in times when the perception of change and the preparation of innovative solutions become fundamental attitudes” [58, p. 9-10].

			
				
				

			

			At the foundation of AI ethics, to guide the development of this technology, it is essential to adopt a vision that goes beyond the model of human intelligence. The goal should be to overcome our intrinsic anthropocentric perspective. AI should be inspired not only by human intelligence but also by the intrinsic intelligence expressed in the natural world, adopting a systemic approach to become a driving force for human and planetary flourishing. It should be guided by ethics that take into account the natural world and its evolutionary model. Unfortunately, the current trend in AI is to follow an anthropocentric paradigm of intelligence, focusing exclusively on human capabilities to acquire information, process it, make decisions, and act without adequately considering the deep network of interactions present in natural ecosystems. It is necessary to develop an AI ethics that includes the systemic aspect typical of the natural world, an Ecological Intelligence, which we can no longer do without if we want to ensure a liveable planet for future generations. This requires a radical cognitive change that implies the ability to understand and evaluate the deep implications of human actions and AI solutions and their repercussions on the entire ecosystem of the planet.

			2.2.1. Artificial Intelligence

			Below are some recognized definitions of AI in which we can observe a strong bias toward human intelligence. According to Russell and Norvig [77], a system is considered AI if it satisfies one or more of the following four criteria:
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The definition of AI by the European Commission’s High-Level Expert Group on Artificial Intelligence ” … refers to systems that display intelligent behaviour by analysing their environment and taking actions - with some degree of autonomy - to achieve specific goals. AI-based systems can be purely software- based, acting in the virtual world (e.g. voice assistants, image analysis soft- ware, search engines, speech and face recognition systems) or AI can be embedded in hardware devices (e.g. advanced robots, autonomous cars, drones or Internet of Things applications)” [27,
 p. 1], 
and
 ”Artificial Intelligence (AI) systems are software (and possibly also hardware) systems designed by humans that, given a complex goal, act in the physical or digital dimension by perceiving their environment through data acquisition, interpreting the collected structured or unstructured data, reasoning on the knowledge, or processing the information, derived from this data and deciding the best action(s) to take to achieve the given goal. AI systems can either use symbolic rules or learn a numeric model, and they can also adapt their behaviour by analysing how the environment is affected by their previous actions” In the final version of the EU AI Act, the following definition was adopted: “a machine-based system that is designed to operate with varying levels of autonomy and that may exhibit adaptiveness after deployment, and that, for explicit or implicit objectives, infers, from the input it receives, how to generate outputs such as predictions, content, recommendations, or decisions that can influence physical or virtual environment” [21, p. 46]. This is an interesting definition of AI that is not explicitly associated with human intelligence.

			Finally, AI can be divided into two broad areas: Artificial General Intelligence (AGI), also known as strong AI, and Artificial Narrow Intelligence (ANI), or weak AI. AGI is characterized by the goal of emulating all human capabilities in any context. ANI, on the other hand, is defined by an artificial system’s ability to emulate human behavior in very specific contexts. While achieving AGI remains a distant and possibly unreachable goal, ANI is already widely used in several systems. In some applications, ANI shows capabilities that significantly exceed those of humans. The recent developments in GenAI represent important steps toward understanding and generating natural language, which could be a component of AGI. However, these solutions lack the flexibility and versatility expected of a AGI. Current GenAI technologies can be seen as building blocks toward the development of AGI, helping us understand how intelligent systems could learn and interact with the world. Nevertheless, the journey to a true AGI is still long and requires significant advancements in various areas of AI, including the ability to learn and reason autonomously and generally. Figure 2.1 illustrates the world of AI with a reference to Machine Learning (ML), which we will briefly present in the following sections.
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			Figure 2.1: AI world (adapted from [69]).

			

			2.3 Main Paradigms

			AI is characterized by two main paradigms: symbolic and sub-symbolic. We will only briefly mention symbolic systems, while we will look in more detail at sub-symbolic approaches, with a particular focus on DNNs. The symbolic approach emulates high-level functions of the human brain, such as formal knowledge representation, logic, and inference (a “top-down” approach). In sub-symbolic AI, on the other hand, no rules or a priori logic are set into the system. The system evolves by learning autonomously based on given training data and gradually improving its intelligence (a “bottom-up” approach). The first approach includes, for example, decision trees, rule-based systems, and symbolic logic. The second includes, among others, evolutionary algorithms, swarm intelligence, and, in particular, DNNs. There is also a recent neuro-symbolic approach in which the two paradigms merge, seeking to maximize the positive and minimize the negative aspects of each. In the symbolic approach, the reasoning process is completely defined by humans. In the sub-symbolic approach, this process is inferred independently by the AI system and is difficult to explain explicitly. The reasoning methods of such systems are generally not comprehensible to humans, and they are therefore referred to as “black-box” AI systems (Figure 2.2).
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			Figure 2.2: Black box paradigm.

			

			2.3.1. Symbolic Artificial Intelligence

			Symbolic AI aims to represent, explore, and infer knowledge based on logic and the definition of an explicit formal model using symbols. A set of rules and a set of fundamental knowledge are defined and used to create an artificial knowledge base. These models provide a representation of knowledge that is fully understandable to human beings. New knowledge can be inferred through deductive, inductive, and abductive processes based on this knowledge. Symbolic AI was the dominant approach between the 1950s and 1990s and, like AI itself, has experienced periods of success and relative decline. With the current widespread adoption of DNNs, the symbolic approach seems to be experiencing a resurgence in neuro-symbolic AI. In general, the main advantages of using the symbolic approach are its declarativeness, explainability, transparency, and interpretability. The two main disadvantages are the difficulty of defining and acquiring rules, and poor scalability. Symbolic knowledge is typically immutable and not scalable, limiting these systems to the specific context for which they were designed. Currently, systems based on symbolic AI are mainly used in very specific contexts. A classic example of a symbolic paradigm is decision trees, where one starts from a specific point and navigates the tree, answering questions at various nodes to arrive at the final answer by reaching a leaf of the tree. The knowledge defined by experts is encoded in the nodes of the tree and is implemented by defining the rules applied to each node.

			2.3.2 Sub-symbolic Artificial Intelligence

			Sub-symbolic AI aims to reproduce a type of intelligence by emulating the development of certain forms of intelligence found in the natural world. The main approaches in this direction are those inspired by biological evolution, swarm intelligence, and the human brain. These are expressed in the following paradigms: evolutionary algorithms, swarm intelligence, and Artificial Neural Networks (ANNs). Evolutionary algorithms are associated with biological evolution, such as reproduction, mutation, and recombination. They are modeled by the process of natural selection; weaker solutions are eliminated while stronger and more valid options are retained and re-evaluated in subsequent iterations, aiming to arrive at optimal conditions to achieve the desired results. Swarm intelligence manifests itself in the natural world in community contexts where a large number of individuals live together and have to make decisions. Examples include flocks of birds, schools of fish, and colonies of ants, bees, and termites. In these cases, there are no supervisors coordinating activities. Each individual possesses a basic intelligence, which, when combined with the collective, results in a much more intelligent collective behavior. Examples include the construction of an anthill or the choice of a new home by a colony of bees. In ANNs, the basic element is a simulation of the neuron in the biological human brain. Neurons have very simple capacities and functions, but when connected to millions of other neurons, they achieve remarkably surprising capabilities. Similar to swarms, there are no neurons with supervisor functions. Below is an overview of the evolution of sub-symbolic AI, from the earliest ANN architectures to the latest GenAI.

			Deep Neural Networks

			An ANN is a network of artificial neurons that simulates a network of biological neurons (Figure 2.3). Each neuron is a node in the ANN (Figure 2.4), and the nodes are linked with connections that are assigned a weight. Similar to biological neurons, when the sum of the inputs to the neuron exceeds a certain threshold, the neuron can activate according to its specific function and generate output accordingly. The output of one neuron usually serves as input for other neurons. The weight assigned to each connection between neurons can be positive or negative, indicating how much the output of that neuron influences the one it is connected to. The input value to the neuron is the sum of the inputs. The output is determined by the function associated with the neuron applied to the input values. Only the outputs of the neurons in the last layer are not connected to other neurons but contribute exclusively to the output of the neural network. In contrast, the first layer of neurons receives no input from other neurons but only the input data of the network (Figure 2.4).
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			Figure 2.3: Physical neuron and artificial neuron [88].

			

			Before being used, an ANN must be trained using a dataset called a training set. There are a few main types of training:

			
					Supervised: Data is supplied to the network as input with a known and pre-labeled output. Based on the difference between the expected and actual output, the next generation of coefficients connecting the neurons is calculated.

					Unsupervised: Only unlabeled data is provided as input, and the network autonomously identifies response patterns and learns without human supervision.

					Reinforcement: Reinforcement learning does not require labeled input data. It is a learning paradigm that involves interacting with an environment and learning through feedback. It operates by maximizing a defined reward based on the output of the network.
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			Figure 2.4: Artificial Neural Network 

			

			DNNs are essentially ANNs with a very large number of internal layers, hence the term deep. The realization of DNN architectures was only possible when computing power became sufficient to train the many hidden layers of the network, along with the availability of huge amounts of data to create the training sets. Currently, AI can be distinguished into two major categories: the more traditional one, which performs tasks such as classification and pattern recognition; and the recent GenAI, which generates new content by imitating existing ones, such as texts, images, audio, and video. In general, AI solutions are often characterized by a combination of different architectures. An exhaustive list can be found on the website of the Asimov Institute.

			Feed-forward Neural Networks. A Feed-forward Neural Network (FNN) (Figure 2.4) is the classic type of ANN that consists of input neurons, output neurons, and a series of internal layers of neurons. Information is transmitted unidirectionally from input to output. They are trained using the back-propagation method to compute the weights connecting the neurons of the internal layers.

			Convolutional Neural Networks. A Convolutional Neural Network (CNN) [53](Figure 2.5) is an FFN network in which the pattern of connectivity between neurons is inspired by the organization of the animal visual cortex. CNNs are specialized neural networks designed for visual data, such as images and videos, but they also work well for non-image data (e.g., in Natural Language Processing). They consist of a large number of layers, each of which learns to detect different features of the input data. Filters are applied to the input, and their outputs are the input for the next layer. The filters are applied with the aim of identifying features that uniquely define the object present in the input. In CNNs, there are two main sections: Feature Learning and Classification. In Feature Learning, specific features of the data are extracted. This phase typically consists of three layers:

			
					The Convolutional Layer, which is the core block of the CNN and applies the chosen filters.

					The Rectified Linear Unit (ReLU), which remaps negative values to zero to select and transmit only activated features to the next layer.

					The Pooling Layer, which essentially performs sub-sampling to reduce the number of parameters the network needs to learn.

			

			The Classifier is a fully connected layer that generates an output vector of size n, where the probabilities of each of the n classes predictable by the classifier are indicated. CNNs are tolerant to the translation of objects in an image.
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			Figure 2.5: Convolutional Neural Network 

			Recurrent Neural Networks. A Recurrent Neural Network (RNN) [47] is a type of ANN where, unlike FFNs, the flow of information is not unidirectional (Figure 2.6). There can also be feedback from the output of a neuron to its own input, and they are characterized by their memory capacity. While FFNs assume that input and output are independent of each other, the output of recurrent neural networks depends on the previous elements within the sequence. This enables the use of their internal state, their memory, specializing them for the analysis of input sequences. They are effectively used, for example, in handwriting and speech recognition.
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			Figure 2.6: Recurrent Neural Networks 

			Autoencoder. An Autoencoder (AE) [8] (Figure 2.7) is an ANN used for data encoding. Its training is done in an unsupervised manner. It consists of two main parts: an encoder and a decoder. The encoder is the part of the network that converts the input into a compressed representation. The goal of the encoder is to capture the most significant features of the input. The decoder takes the compressed representation generated by the encoder and attempts to reconstruct the original input. The main objective of an autoencoder is to reduce the size of the input and reproduce it with minimal loss of information. This process of compression and reconstruction helps extract the most significant features of the data, making the autoencoder useful for noise reduction, data dimensionality reduction, and data generation.
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			Figure 2.7: Autoencoder 

			Generative Adversarial Network. A Generative Adversarial Network (GAN) [35] (Figure 2.8) is a type of generative model used to generate new data similar to the input dataset. GANs are composed of two neural networks that work together: the generator and the discriminator. They are trained simultaneously in a competitive process. Initially, they were implemented with unsupervised training modes, but later also with semi-supervised, fully supervised, and reinforcement learning modes. The discriminator network receives either the training data or the content generated by the generative network. The discriminator’s ability to correctly predict the source of the data is used as part of the error of the generative network. This creates a form of competition in which the discriminator gets better at distinguishing real data from generated data, and the generator learns to become less predictable to the discriminator. This competition between the two networks leads to the creation of entirely artificial data generated by the generative network. The generator is the neural network responsible for generating new data and takes a random vector as input, attempting to transform it into data that closely approximates the real data in the training set. The discriminator is the neural network responsible for distinguishing between real and generated data. It takes a data sample as input, which can be either real or generated by the generator, and tries to classify it as “real” or “fake” (generated). The generator tries to create data that the discriminator will classify as real. The discriminator tries to distinguish between real and generated data, providing feedback to the generator on how to improve its ability to generate data that is more similar to real data. This process continues until the generator can produce data that is “indistinguishable” from real data. GANs can be quite challenging to train because it is not enough to train two networks, but their dynamics also need to be balanced.
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Figure 2.8: Generative Adversarial Network 

			

			Transformers. Transformers are part of Attention Networks (ANs) and are used for processing sequential data. Unlike RNNs and CNNs, which process sequential data using recurrence or convolution mechanisms, Transformers exclusively use the attention mechanism [2] to capture relationships within the elements of input sequences, such as text. They are currently adopted in Large Language Models (LLMs). Recently, they have also been used to process other types of inputs such as images, audio, and video, in the so-called Multimodal Language Models (MLMs). They are primarily composed of layers of encoders and decoders. They were introduced in a paper that expanded upon the attention mechanism [87] (Figure 2.9). The encoding phase processes and represents the input sequence in a comprehensible and useful format for the model, capturing semantic relationships and providing an encoding context for the decoding phase. The decoding phase is responsible for generating the output sequence token by token. It uses both the information from the original input (provided by the encoder) and previous output generations. Transformers have led to the development of pre-trained systems, such as Generative Pre-trained Transformers (GPTs) and Bidirectional Encoder Representations from Transformers (BERT).
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			The key elements of Transformers are:

			

			

			
					Input Embedding: Transformers receive input sequences through an embedding representation [62]. This is a technique for representing categorical data, such as words, characters, and symbols (i.e., input tokens), as numerical vectors in a lower-dimensional continuous space. The goal of embeddings is to capture relationships between categorical entities so that similar entities are represented by similar vectors in the embedding space.

					Multi-Head Attention: The self-attention mechanism in Transformers allows for calculating relationships between all pairs of tokens within the input sequence. This enables modeling semantic and syntactic dependencies more effectively than models like RNNs or CNNs, allowing for a high-level understanding of the context. In Transformers, attention is often computed by multiple heads simultaneously (Multi-Head Attention modules), allowing the model to learn very complex relationships present in the input sequences.

					Positional Encoding: Since Transformers do not maintain the order of input tokens across time steps, like RNNs, but process all input data simultaneously, positional information needs to be incorporated into the sequence. This is achieved by adding positional encoding vectors to the input tokens.

					Transformer Blocks: Transformers consist of a series of Transformer blocks, each of which is composed of a self-attention layer followed by a fully connected FFN. The FFN applies a nonlinear transformation to the attention output vectors to capture more complex relationships between sequence tokens.

					Add-norm Module: This module is present after the Multi-Head Attention and FFN modules. It takes in both the original input and the output of the previous module. It helps preserve the original information during the transformation process and normalizes it.

					Linear Module: It performs a linear projection of the output vector into the vocabulary size used in the Transformer.

					Softmax Module: Before the final output of the Transformers, there is a Softmax module that calculates the probability distribution of each individual term in the vocabulary. The model uses this information to choose which word to generate next, which is the one with the highest probability.

			

			Diffusion Models. The design of Diffusion Models began to emerge around 2020 [12] (Figure 2.10). They are generative models whose process is learning how to generate data from an input that is random noise. A diffusion model is characterized by 4 main steps:

			
					Forward Process: In this phase, the input data is gradually corrupted by adding noise until the data is no longer distinguishable from pure noise.

					Reverse Process: Once the data has been completely corrupted, the diffusion model learns to reverse this process (denoising). During training, the model learns to gradually remove the noise step by step, restoring the original data from pure noise

					Training: Diffusion model training involves learning this inverse transformation so that the model can generate new, realistic data from random noise.

					Generation: Once trained, the model can generate new samples from pure noise.
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			Figure 2.10: Diffusion model 

			

			Generative AI. GenAI is a subset of AI focused on creating new content such as texts, images, sounds, and videos. Until a few years ago, GenAI relied on the use of GANs and RNNs, but recently, solutions based on Transformers and Diffusion Models are being used. An example of GenAI is Foundation Models (FMs) [13], which are machine learning models that require huge amounts of data for training and enormous computational resources. However, their specialization for specific purposes is relatively inexpensive. Some examples of FMs include LLMs [70] (Figure 2.11).
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			Figure 2.11: GenAI, FMs and LLMs.

			The training of an LLM involves two main phases:

			
					Unsupervised Learning: Unstructured and unlabeled data are fed into the model, which automatically extracts relationships and information about words and concepts.

					Self-supervised learning: The system’s learning is supported by labeled data to help it learn grammar, semantics, and conceptual relations.

			

			

			Additionally, performance can be improved with Reinforcement Learning with Human Feedback (RLHF) to eliminate biases and errors in responses, such as so-called hallucinations. However, the removal of all possible hallucinations is not guaranteed. 

			An approach to enhancing performance is through prompt engineering, which is a process of improving prompts presented to the LLM.

			These types of GenAI solutions have the advantage of demonstrating a broad generative intelligence, thanks to the massive amount of data used in training, and they can be specialized through techniques such as fine-tuning and Retrieval-Augmented Generation (RAG). This type of solution has the disadvantage of being very resource-intensive, both in terms of training and use, and it lacks explicability. They are black-boxes, for which it is not possible to adequately explain how they provide answers. It is essential to carefully evaluate both the contexts in which GenAI is used and their methods of usage. In some cases, the so-called Human in the loop approach is strongly recommended, where human supervision is integrated into the AI system’s operation cycle.

			2.3.3 Neuro-symbolic Artificial Intelligence

			Neuro-symbolic AI is an ongoing area of research that integrates the sub-symbolic paradigm with the symbolic paradigm. The aim is to develop solutions that exploit the strengths and mitigate the weaknesses of both approaches. In this model, “A front-end (symbolic system) is used to feed symbolic (partial) expert knowledge to a neural or connectionist system which can be trained on raw data, possibly taking the internally represented symbolic knowledge into account. Knowledge acquired through the learning process can then be extracted back to the symbolic system (which now also acts as a back-end), and made available for further processing in symbolic form” [1](Figure 2.12).
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			Figure 2.12: The neural-symbolic learning cycle 

			The study of integrating symbolic and sub-symbolic approaches is typically motivated by two main considerations within the field of cognitive science [44]:

			
					The first consideration is that ANNs can be considered “an abstraction of the physical workings of the brain” while the symbolic approach is “left as an abstraction of what we perceive. In order to advance the understanding of the human mind, it is a natural question to ask how these two abstractions can be related or even unified, or how symbol manipulation can arise from a neural substrate” [44]. The sub-symbolic approach typically implements perceptual functions, with DNN applications achieving outstanding results in Computer Vision (CV). Meanwhile, the symbolic model handles the reasoning and decision-making components of the brain.

					The second consideration is that the two approaches can be highly complementary in optimizing the strengths and mitigating the weaknesses of each paradigm [44]. The design of the embedded system would thus realize a robust perceptual component thanks to the learning capabilities of DNNs, also taking advantage of their scalability and generalization potential, which are not present in symbolic systems. Conversely, the use of symbolic systems for reasoning and decision-making functions would enable the realization of transparent and explainable AI systems, addressing the significant challenges present in these aspects in DNN solutions. This would also mitigate some of the ethical problems associated with AI explainability.

			

			System 1 and System 2. The neuro-symbolic approach is also supported by the model of brain functioning presented in the study of Daniel Kahneman [51]. This model indicates that our brain basically operates with two systems: System 1 and System 2. The first is intuitive, unconscious, and automatic; it can perform several tasks at the same time and immediately gives meaning to any input that is proposed to it. The second is conscious, rational, and methodical; it cannot deal with several processes at the same time. System 1, therefore, operates according to instinct and is very fast, while System 2 operates according to a logical-deductive mode and is instead very slow. In addition, the former is by no means immediately explainable, whereas the latter operates in a clearly comprehensible manner. These characteristics reflect some of the descriptions of the symbolic and sub-symbolic approaches and thus seem to confirm that the neuro-symbolic approach can mirror the actual way the human brain operates.

			2.3.4. Natural and Artificial Intelligence Systems

			In DNNs, there is no single neuron or group of neurons that coordinates activities. Similarly, in natural ecosystems such as those involving microbes, fungi, and plants, there is no central coordinator. Instead, each individual acts autonomously while also contributing to the life of the entire ecosystem. The strength lies in the contribution of each individual toward a common end. This kind of cooperation is the basis for the birth, continuity, and flourishing of life on Earth and suggests a natural strategy to effectively address the current ecological crisis. It represents collective action for a shared purpose, underscoring the need for maximum harmony among all communities on the planet, which optimizes the preservation of the Earth’s ecosystem and the protection of all species.

			There are some AI architectures that realize highly interconnected systems that act as a Collective Intelligence and emulate the models of natural ecosystems. Each individual, for example a DNN, emulates the highly interconnected human brain, and then interacts with all other individuals in the collective intelligence system by replicating the same paradigm of high interconnection and interaction on a large scale, borrowing from the model of natural ecosystems. Some concrete examples implementing these natural models include the World Wide Web (WEB) and within this Wikipedia. A continuous and harmonious human-computer interaction is realized in Wikipedia, which can be adopted as an example for collaboration between future AI systems and humans. There is no individual coordinating the activities, but each individual, human or machine, works for themselves and for all. ”Collective behavior, commonly observed in nature, tends to produce systems that are robust, adaptable, and have less rigid assumptions about the environment configuration. Collective intelligence, as a field, studies the group intelligence that emerges from the interactions of many individuals. Within this field, ideas such as self-organization, emergent behavior, swarm optimization, and cellular automata were developed to model and explain complex systems. It is therefore natural to see these ideas incorporated into newer deep learning methods” [36]. Collective intelligence “can be summarized as a form of distributed intelligence that is constantly enhancing and coordinating, with the goal of achieving better results than any individual of the group, through mutual recognition and enrichment of the individual. The better results from CI are attributed to three factors: diversity, independence, and decentralization” [36]. CI AI systems in its simplest version involve a set of neural network agents acting together to achieve a common goal. In a more advanced version, they also involve so-called “meta-learning” where the goal is also to train the system to learn together.

			2.4 Conclusion

			The concept of intelligence is heavily influenced by an anthropocentric viewpoint, and the development of AI is also strongly affected by this bias. Other forms of intelligence exist, such as that found in natural ecosystems involving, for example, microbes, plants, and fungi, which have developed and flourished for hundreds of millions of years compared to the mere 400,000 years of human existence. The kind of intelligence exhibited by ecosystems is characterized by a high degree of interconnection and interaction among all species, giving rise to the birth, evolution, and flourishing of life on the planet. In contrast, human intelligence has largely developed for its own benefit, often separate from natural ecosystems, contributing devastatingly to the current ecological crisis. This type of intelligence does not seem to promise a flourishing future for humanity, nor for all the other species, nor for the planet itself. It is necessary to consider models of technological development inspired by those that have matured in the natural world, which exhibit extreme efficiency and resilience. It is imperative that humanity’s development model evolves in harmony with the natural world, which can be achieved by cultivating a form of human and AI intelligence that prioritizes the well-being of both humanity and the planet. This type of intelligence, defined by Daniel Goleman as Ecological Intelligence is fundamental to ensuring a sustainable future. It represents the ability to recognize the multiple connections that link us to the environment, requiring a profound cognitive shift. This transformation implies a long-term vision, capable of understanding the consequences of one’s actions and the effects of personal choices on the entire ecological system. Developing this awareness is essential to addressing environmental challenges and promoting more responsible behavior towards the planet [34, Ch. 4].

			AI solutions can be extremely effective in supporting this development model, but they can only do so if they adopt a type of intelligence that embraces models beyond just the human one. In its evolution, AI has followed many paths, some of which have explored models of intelligence beyond the human one. However, the bias toward imitating human intelligence has always been very strong. It is no coincidence that the current pinnacle of AI, as seen in recent GenAI systems like LLMs, imitates a model of intelligence related to written and spoken language, which is unique to humans. Nevertheless, research is also being conducted in other directions, such as AI architectures inspired by natural ecosystems, which may become more prominent in the near future. In AI, it’s essential to focus on integrating models of human intelligence with those that have evolved within Earth’s ecosystems. By doing so, we can better address the well-being of both humanity and the planet, which are inherently interconnected. This approach recognizes that human intelligence is just one facet of a broader intelligence that has developed through the evolution of life on Earth. By understanding and integrating principles from Nature’s intelligence into AI systems, we can create solutions that benefit human society and also support the sustainability and flourishing of the planet. AI must support development that takes into account natural ecosystems, and AI strategies and ethics are essential to guiding us in this direction.

			Key Takeaways

			

			
					Rethinking Intelligence: Our traditional, human-centric view of intelligence is limited. Natural ecosystems demonstrate a collective intelligence rooted in high degrees of interconnection and interaction, which has sustained life for millions of years.

					AI’s Anthropocentric Bias: The development of AI has been heavily influenced by a focus on emulating human capabilities, leading to a strong bias in its definitions and applications.

					The Need for Ecological Intelligence: To address the current ecological crisis, AI must be guided by a new ethical frameworks that incorporate the systemic, collaborative principles of natural ecosystems, fostering an Ecological Intelligence that prioritizes the well-being of the planet alongside humanity.

					Beyond Human-like Models: While current cutting-edge AI, such as GenAI, excels at human-like tasks (e.g., language), there is a crucial need to develop AI architectures inspired by natural systems—for example, approaches based on collective intelligence—to create more robust and sustainable solutions.

					The Neuro-Symbolic Approach: This emerging field attempts to bridge the gap between human-like reasoning (symbolic AI) and intuitive, pattern-based learning (sub-symbolic AI) to create systems that are more powerful and explainable.

					Integration for a Sustainable Future: The most promising path for AI lies in integrating human intelligence models with those of natural ecosystems. This combined approach can lead to solutions that not only benefit society but also support the long-term health and sustainability of the planet.

			

		

	
		
			

			3. Artificial Intelligence Strategies

			The rapid and widespread evolution of AI technologies presents a significant challenge for nations worldwide, as they scramble to keep pace with these developments.

			To lead rather than follow, many countries have defined national strategies to support the development and adoption of AI.

			These strategies also explore different ways of addressing the potential risks that AI adoption may bring.

			3.1 Introduction

			In this chapter, we present the most representative national AI strategies, which will allow us to better understand how nations around the world are addressing AI challenges. As we will show, the race to develop AI has given rise to a series of global initiatives aimed at supporting its development, adoption, and dissemination. We will highlight how various approaches have been incorporated into these strategies to potentially mitigate AI risks.

			Since the first national strategies were introduced in 2017 by Canada, China, and Finland, their number has grown exponentially, reaching 75 countries in 2024 (Figure 3.1).
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			Figure 3.1: Dates of publication of AI strategies [72].

			Despite their diversity, these strategies share several common objectives: strengthening research, building a skilled workforce, and increasingly addressing ethical and regulatory implications. The priorities outlined in these national AI action plans typically include research, education, labor, industry, data and infrastructure, social inclusion, and welfare. More recently, a growing focus on regulatory issues has led to several initiatives in this direction (Figure 3.2). Among the most significant is the EU AI Act, passed in 2024, which represents the world’s first comprehensive AI regulation. As we will see later in this chapter, the rise of GenAI has also prompted specific interventions regarding the use of this technology.
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Figure 3.2: Number of mentions of AI 
in legislative proceedings (2023) [72].

			This chapter analyzes these responses at international levels, presenting strategies from key actors such as China, the United States, and the European Union. Understanding these strategies is crucial for our mission: they represent the regulatory and political context within which the AI ethics for well-being — the central proposal of AI4Well — must be implemented. Only through an analysis of these governance frameworks can we assess the global challenges of translating ethical principles into concrete actions, ensuring that AI development aligns with the lasting well-being of the entire community of life on our planet.

			3.2 China

			Since 2015, China has launched several impressive multi-year plans aimed at defining and implementing its strategies for technological development, including AI. In March 2015, the Internet Plus plan was launched to boost the Chinese economy. This plan sought to integrate technologies like mobile Internet, cloud computing, big data, and the Internet of Things (IoT) with traditional industries to promote economic restructuring, improve people’s livelihoods, and even transform government functions. In July 2015, the 10-year Made in China 2025 plan was released, with the goal of transforming China into the dominant player in global high-tech manufacturing. In November 2016, the 13th Five-Year Plan for Developing National Strategic and Emerging Industries (2016-2020) was launched. This five-year initiative identified AI as one of the most pivotal areas for industrial development. However, the most significant push for AI development came in July 2017 with the release of the New Generation Artificial Intelligence Development Plan (AIDP). This is China’s latest strategic plan for AI, with the goal of becoming the world leader in the field by 2030. A notable characteristic of the AIDP is its explicit focus on AI development as a unified strategy, rather than merely a means to achieve various goals. The Chinese vision outlined in the document also reflects an awareness of both the immense potential benefits and the risks of AI, as well as the need for an appropriate ethical approach, to be interpreted and implemented within the Chinese context, where emphasis is placed on state interests. The plan recognizes AI as a technology to be applied across various sectors, from social and industrial to defense, along with the introduction of ethical standards and norms. It includes a number of incentives to encourage its implementation. A brief representation of the plan is provided in Figure 3.3.
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Figure 3.3: New Generation Artificial Intelligence Development Plan (2017) [74].

			3.2.1. Objectives and Goals

			The AIDP identifies four overall key objectives: 1) Establish a system: an open and coordinated AI technology innovation system; 2) Integrate technical and social aspects: deeply integrate the technical and social aspects of AI, addressing both its technical development and broader societal implications, including ethical, legal, and social considerations; 3) Promote integration: emphasize the integration of research and development, product application, and industrial production; and 4) Strengthen support: supporting technology, economy, social development, and national security in the context of AI, providing the necessary resources, policies, and infrastructure.

			The overall aim is to accurately grasp global trends in AI, identify strategic directions, strengthen basic scientific and technological innovation capabilities, expand their application in key areas, and improve the level of integration in the economic, social, and national defense sectors. The following paragraphs present the actions planned to implement these objectives.

			
					Build open and coordinated AI science and technology innovation systems. The creation of an open and coordinated AI science and technology innovation system aims to establish a robust ecosystem that fosters AI advancement. This involves activities such as developing fundamental theories for next-generation AI, activating key AI technologies, and coordinating the setup of AI innovation platforms. Additionally, efforts will be made to accelerate the cultivation of high-level AI talents to further drive innovation in the field. Actions. Set up a basic theory system of next-generation AI. Build a next-generation AI key general technology system. Coordinate the establishment of AI innovation platforms. Make significant interventions in training new skills.

					Fostering a high-end, highly efficient smart economy. This involves vigorously developing AI emerging industries such as intelligent software and hardware, robotics, and virtual and augmented reality. Additionally, industrial intelligent upgrading will be accelerated across sectors like manufacturing, agriculture, logistics, finance, and commerce, while promoting AI enterprises and establishing AI innovation highlands. Actions. Forcefully develop new AI industries. Accelerate and promote the upgrading of industrial smartness. Forcefully develop smart enterprises.

					Construct a safe and convenient intelligent society. Efforts are focused on building a safe and convenient intelligent society through the following activities: developing convenient and efficient intelligent services such as education and healthcare; promoting intelligent social governance in areas like business, courts, cities, transportation, and environmental protection; utilizing AI to enhance public security; and fostering mutual trust and sharing in society. Actions. Develop cost-effective and efficient intelligent services. Promote smart social governance. Use AI to improve public safety and security capabilities.

					Strengthen military-civilian integration in the AI domain. The aim is to strengthen the integration of the use of AI in the civil and military fields. Actions. Actions aim at developing new technologies common to the military and civil sectors and strengthening the interaction between research institutes, universities, businesses, and the military industry by promoting the interchange of AI technologies between military and civil areas.

					Build a safe and efficient intelligent infrastructure system. The aim is to promote the construction of smart infrastructure to support the economy, society, and defense. This includes optimizing networks, developing 5G, and enhancing the Internet of Things. It also involves strengthening data security and smart energy infrastructure to support AI. Actions. Upgrade network and big data infrastructure. Build an energy-efficient IT infrastructure.

					Plan a new generation of AI major science and technology projects. The aim is to establish a cluster of programs on AI with next-generation AI science and technology programs at its core, supported by existing R&D activities. Actions. Strengthen support for research projects. 

			

			

			Resources and measures

			The AIDP implies a long-term vision that strengthens organizational leadership, sets goals, maintains task control, and realistically approaches implementation with a firm intention to see the plan through to completion. From the perspective of resource utilization, emphasis is placed on the leading role of financial administration, political inputs and incentives, and the dominant role of the market in resource allocation. Businesses and society are encouraged to increase investment and create a new model of multifaceted support through financial administration funding, financial capital, and social capital. There is an intention to establish financial support mechanisms guided by the financial administration and dominated by the market, promoting the development of agreements, including international agreements in the field of AI. Additionally, there is a comprehensive plan to integrate international and domestic innovation resources. The goal is to promote the safe and rapid development of AI by addressing AI challenges, creating standards and regulatory frameworks, developing laws, regulations, and ethical guidelines, and improving key policies. This includes establishing a system of technology and intellectual property standards for AI, setting up a supervision and evaluation system for AI security, and vigorously strengthening the training of the AI workforce.

			Implementation steps

			The strategy consists of three main steps that run from 2020 to 2030.

			
					By 2020, AI technology had become a key driver of the country’s economic growth and was widely used in various sectors. The aim is to improve living conditions, address social challenges, and enhance the quality of life. AI played a crucial role in building a prosperous society and in promoting innovation, productivity, and economic development.

					By 2025, the theoretical aspects and applications of AI have reached an advanced level, and will foster industrial upgrades with important economic impacts. AI technologies are optimizing operations, increasing productivity, and promoting innovation in various sectors. Society and companiesare increasingly embracing AI, improving efficiency and quality of life.

					By 2030, AI is expected to reach an advanced global level, with China positioned to lead in AI research, development, and innovation. Chinese companies and initiatives are expected to drive AI advancements, significantly impacting productivity, efficiency, and quality of life. This progress is expected to position China as a key player in leveraging AI for economic growth and development.

			

			Since the launch of the AIDP in 2017, numerous actions have been initiated to implement it. In particular, sub-national policies have been introduced to support the strategies outlined in the plan. Provincial governments across the country have initiated policies to promote AI development within their jurisdictions. Between 2017 and May 2023, more than 6,000 local-level policies mentioned AI, and over 500 explicitly referenced AI in their titles. Although many of these policies have been implemented at the municipal level, provincial governments remain the primary sources of AI policies. As planned in the first phase of the AIDP, several initiatives were launched to define the ethical standards and guidelines necessary for the formulation of the AI regulatory framework.

			

			In January 2018, the White Paper on the Standardisation of Artificial Intelligence was published by the China Electronics Standardization Institute (CESI). It emphasizes the central role of norms and standards in supporting innovation and competitiveness. This document was updated in 2021.

			In May 2019, the Beijing Artificial Intelligence Principles were published, which are a set of ethics guidelines for the development and use of AI. The main goal is to promote AI development that is safe, fair, and transparent, maximizing social and economic benefits while minimizing risks and negative impacts.

			In March 2020, the Chinese government launched the National New Generation AI Innovation and Development Pilot Zone announcing the establishment of four new AI pilot zones to encourage the expansion of China’s AI industry in cities where it is already developing.

			In September 2021, the Ethical Norms for New Generation Artificial Intelligence Released were published. These guidelines aim to ensure the responsible development and deployment of AI technologies by emphasizing principles such as fairness, transparency, accountability, and respect for privacy. They represent a significant step towards the ethical regulation of AI in China, seeking to balance technological innovation with social responsibility and the protection of human rights, all within China’s unique political and legal framework, which differs substantially from those in Europe and the US.

			In June 2021, the 14th National People’s Congress passed The 14th Five-Year Plan of China (2021-2025). The plan prioritizes AI as a key for achieving technological self-sufficiency and fostering independent innovation. It emphasizes advancing AI technologies through substantial investments in research and development, funding projects, building dedicated infrastructure, and fostering collaborations among research institutes, universities, and industries. It outlines the implementation of AI technologies in key fields such as manufacturing, healthcare, transport, and agriculture, with specific examples such as advanced robotics, autonomous vehicles, AI-based medical diagnostics, and precision agriculture. To ensure the safe and ethical use of AI technologies, the plan underscores the importance of developing standards and regulations. This includes the creation of regulatory frameworks and guidelines for data management and privacy protection. Furthermore, the plan emphasizes the need to develop skills and training in the field of AI, with educational and training programs for students and workers, as well as initiatives to attract international talent to the sector. Finally, the plan aims to strengthen international cooperation in the field of AI.

			In October 2021, the Artificial Intelligence Standardization White Paper from 2018 was updated, providing a detailed plan to guide the development and implementation of AI standards in China.

			3.2.2. Recent Development

			The first phase of the AIDP, originally planned to conclude by 2020, extended beyond that deadline as numerous legislative acts in this area continued to emerge until 2021. After 2020, we entered the second phase of the AIDP, and from 2021 onwards, there has been a major effort in AI policy-making and regulation to manage and support the adoption of AI in the country.

			In March 2022, the Provisions on the Management of Algorithmic Recommendations in Internet Information Services came into effect. This law aims to prevent monopolistic behavior among AI platforms and to safeguard users’ rights.

			

			In November 2022, the Provisions on the Administration of Deep Synthesis Internet Information Services came into force, regulating the use of synthesis technologies in internet information services. These provisions reflect the Chinese authorities’ intent to strictly regulate advanced AI deep synthesis technologies.

			In July 2023, the Regulations on the Interim Measures for the Management of Generative Artificial Intelligence Services came into effect. These regulations were introduced to govern the development, implementation, and use of GenAI services, addressing concerns about their rapid growth and adoption.

			Finally in August 2023, the China Cyberspace Administration published the Regulation on Facial Recognition Technologies. It is a set of regulations aimed at regulating the use of facial recognition technologies in the country. These regulations were introduced in response to concerns about privacy, data security, and misuse of these technologies. Currently under development is the Artificial Intelligence Act, whose main objective is to design a mechanism that maintains a balance between security and development [29]. This objective resonates with the EU AI Act (Art. 1), even if with distinctions arising from significant cultural differences. “The basic principles underlying the proposed regulation in the draft are as follows: focus on the benefit of people (Art. 4); ensuring the safety of research and products based on artificial intelligence (Art. 5); openness, transparency, and explainability (Art. 6); accountability and legal responsibility of those involved in the research, development, provision, or use of artificial intelligence (Art. 7); fairness and equality (Art. 8); resource efficiency and environmental protection (Art. 9); promotion of innovation (Art. 10); international cooperation (Art. 11); and legality and legitimacy, with an obligation to adhere to socialist core values (Art.14)” [29].
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Figure 3.4: Chinese AI progression (2018-2023).

			3.3 United States

			The US came out in 2016 with an initial AI plan entitled Preparing for the Future of Artificial Intelligence. This plan had seven main tasks: 1) make long-term investments in AI research; 2) develop effective methods for human-AI collaboration; 3) understand and address the ethical, legal, and societal implications of AI; 4) ensure the safety and security of AI systems; 5) develop shared public datasets and environments for AI training and testing; 6) measure and evaluate AI technologies through standards and benchmarks; and 7) better understand the national AI R&D workforce needs.

			In February 2019, the American AI Initiative, Maintaining American Leadership in Artificial Intelligence was launched. It aimed to: invest in AI research; free up resources for AI; establish AI governance standards; build the AI workforce; and protect the US AI advantage.

			

			In March 2019, the US federal government launched AI.gov to facilitate access to all ongoing government AI initiatives.

			In June 2019, the National Artificial Intelligence Research and Development Strategic Plan: 2019 Update was published. The strategy includes the development of shared datasets and public environments for AI training and testing, and it outlines eight tasks (Figure 3.5).
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Figure 3.5: The National Artificial Intelligence Research And Development Strategic Plan [78].

			3.3.1. Objectives and Goals

			The updated plan features changes and expansions from the 2016 plan. The eight points outline key areas to advance AI research and development, focusing on long-term investments, human capacity building, ethical, legal, and societal considerations, and public-private partnerships. The plan aims to sustain US leadership in AI by improving technical standards, increasing access to data, and training the workforce. Below is an overview of the seven updated points and the new point introduced in 2019.

			
					Sustaining long-term investments in fundamental AI research. This point highlights the importance of supporting long-term investments in AI research to ensure continuous innovation and evolution in the field. Actions. Advance data-focused methodologies for knowledge discovery. Enhance the perceptual capabilities of AI systems. Understand theoretical capabilities and limitations of AI. Pursue research on general-purpose AI. Develop scalable AI systems. Foster research on human-like AI. Develop more capable and reliable robots. Advance hardware for improved AI. Create AI for improved hardware. Initiatives: fund foundational research in AI with DARPA and USDA-NIFA for and industry, along with the AI Next campaign and the National Institutes of Health (NIH) Strategic Plan.

					Developing AI systems that complement and augment human capabilities, with increasing focus on the future of work. The aim is to seek new algorithms for human-aware AI, aiming to create systems that can understand and respond to human needs and behaviors more effectively. Developing AI techniques for human augmentation focuses on enhancing human capabilities through the integration of AI, thus improving productivity and quality of life. Developing more effective language processing systems is expected to improve AI’s ability to comprehend, interpret, and generate human language, facilitating smoother and more natural communication between humans and machines. Actions. Develop AI techniques for human augmentation. Develop techniques for human-AI interfaces. Develop more effective language processing systems. Initiatives: NSF’s Future of Work at the Human-Technology, National Oceanographic and Atmospheric Administration (NOAA) human-AI for severe weather predictions, and Department of Energy (DOE) workshop report on Scientific Machine Learning.

					Addressing ethical, legal, and societal considerations in AI. This strategy emphasizes the importance of improving fairness, transparency, and accountability through design as key to ensuring that AI systems operate fairly and understandably, making them more reliable and just. Building ethical AI involves creating systems that adhere to ethical principles and guidelines, ensuring that their development and deployment do not harm individuals or society. Actions. Improve fairness, transparency, and accountability by design. Build ethical AI. Initiatives: Explainable AI (XAI) program, Department of Defense (DoD) strategic plans, and NSF and Amazon collaborations.

					Creating robust and trustworthy AI systems. The strategy assumes that improving the explainability and transparency of AI systems is essential to make their decision-making processes clear and understandable, thereby increasing user confidence, including by facilitating system oversight. Securing AI systems against attacks is vital to protect them from malicious activities and ensure their safe operation. Achieving security and value alignment of AI in the long term involves developing AI so that its goals and behavior remain aligned with human values and interests over time, ensuring that AI contributes positively to society. Actions. Improve explainability and transparency. Build trust. Enhance verification and validation. Initiatives: Department of Transportation (DoT) Federal guidance for automated vehicles, Trojans in Artificial Intelligence (TrojAI), and Robustness against Deception (GARD).

					Increasing access to datasets and associated challenges. This strategy highlights the importance of developing and making accessible a wide variety of datasets to meet the needs of AI applications. Making training and testing resources aligned to both commercial and public interests fosters a balanced growth of AI technologies that serve the needs of businesses and the wider community. Developing open-source software libraries and toolkits promotes collaboration and knowledge sharing within the AI community, enabling developers to build and improve AI systems more efficiently and effectively. Actions. Develop and make accessible a wide variety of datasets. Make training and testing resources match to commercial and public interests. Develop open-source software libraries and toolkits. Initiatives: Second Strategic Highway Research Program, Naturalistic Driving Study (NDS) by the DoT, and Medical-genomics dataset by the Department of Veterans Affairs (VA).

					Supporting development of AI technical standards and related tools. The target is to develop a broad spectrum of AI standards for ensuring consistency, interoperability, and quality. Establishing AI technology benchmarks sets performance criteria and measures the effectiveness of various AI technologies. Increasing the availability of AI testbeds offers more environments for testing and refining AI systems. Engaging the AI community in the creation and adoption of standards and benchmarks fosters collaboration, ensuring that these guidelines are comprehensive and widely accepted, and driving the collective advancement of the field. Actions. Develop a broad spectrum of AI standards. Establish AI technology benchmarks. Increase the availability of AI testbeds. Engage the AI community in standards and benchmarks. Initiatives: SO/IEC JTC 1 SC 42, and MLPerf97.

					Advancing the AI R&D workforce, including those working on AI systems and those working alongside them, to sustain US leadership. The US Bureau of Labor Statistics predicts significant growth in the number of positions for computer and information scientists and engineers. These estimates drive US academic institutions to try to keep up with the enormous growth in interest and growth in AI. The Strategic Plan aims to maintain a robust academic research ecosystem in AI that, in collaboration with the R&D industry, will continue to provide the current huge dividends. Actions. Provide grants and scholarships for undergraduate and graduate students to research AI, along with applied mathematics, statistics, or computer science, and the more effective use of high-performance systems, including in the areas of Machine Learning and Deep Learning. Initiatives: Computational Science Graduate Fellowship program, and Statistical Data Modernization (SDM) project.

					Expand Public-Private Partnerships to Accelerate Advances in AI (new compared to the 2016 plan). Strategy 8 is new in 2019 and reflects the growing importance of public-private partnerships in enabling AI R&D. The goal is to create an even stronger national research partnership between government, academia, and industry, by expanding the already widespread partnerships between federal agencies and further enhancing synergies in areas where the agencies’ missions intersect. Actions. Joint programs to advance open, pre-competitive, fundamental research. Collaborations to deploy and enhance research infrastructure. Collaborations to enhance workforce development. Initiatives: The Future of Computing Research: Industry-Academic Collaborations and Evolving Academia-Industry Relations in Computing Research: Interim Report released by the Computing Community Consortium (CCC).

			

			3.3.2. Recent Development

			In recent years, several US initiatives have been launched to address rapid advances in AI and evolving international scenarios, supporting the overall strategy. In particular, the US is closely monitoring competition with China and exploring potential international interactions and collaborations. Additionally, there has been an increasing focus on ethics and regulation in AI.

			In February 2020, the American Artificial intelligence initiative: year one annual report was launched with the aim of maintaining US leadership in AI. The initiative implements a systematic strategy of government collaboration and engagement with the private sector, academia, civil society, state and local governments, and non-profit organizations, while also focusing on strengthening international collaborations. Emphasis is placed on providing resources for AI, creating an AI-prepared workforce, and delivering services through AI solutions.

			

			In January 2021, the National AI Initiative Act (NAIIA) became law, aiming to promote US leadership in AI. It coordinates national efforts in AI research, technology development, workforce training, and implementation, while promoting international cooperation and aligning policies. The Act also focuses on advanced computational infrastructure, high-quality datasets, and responsible AI development.

			In January 2021, the National AI Initiative Office (NAIIO) was established in accordance with the National Artificial Intelligence Initiative Act of 2020. The purpose of the NAIIO is to coordinate and oversee federal AI efforts. This initiative supports the US national strategy to promote the responsible development and application of AI, while maintaining the goal of global leadership.

			In March 2021, the National Security Commission on Artificial Intelligence (NSCAI) Final Report was released. This document, based on over two years of research, emphasizes the need for substantial AI investment to maintain national security and global competitiveness and provides comprehensive recommendations for the US to address AI challenges and opportunities.

			In May 2021, the Artificial Intelligence Capabilities and Transparency Act was enacted. The law addresses AI ethics, a field that is increasingly recognized for its significant importance.

			In June 2021, the National Artificial Intelligence Research Resource Task Force (NAIRR) was initiated to develop a roadmap for increasing access to AI research tools, fostering innovation, and boosting economic prosperity. The task force aims to create national resources for AI research and promote public-private collaboration.

			In October 2022, the White House published the Blueprint for an AI Bill of Rights. This document aims to ensure that the use of AI respects the civil rights and privacy of citizens. It proposes principles to protect the public, such as protection from bias, transparency and explainability, and robustness and security of AI technologies. It establishes guidelines and principles for the ethical and responsible use of AI. This project, sponsored by the White House Office of Science and Technology Policy (OSTP), is an attempt to ensure that AI technologies are developed and implemented in a way that protects civil and human rights.

			In January 2023, the NAIRR published the National AI Research Resource Task Force Report. This report outlines a detailed plan for creating a national resource for AI research. The report reaffirms the need to provide computational infrastructure, data, and research tools, along with support for the research community, facilitating collaboration between universities, government agencies, private industry, and other research institutions. The importance of inclusive access to available resources is emphasized. The report also highlights the need for training and skills development programs necessary to work with AI technologies. A focus on ethics and responsibility suggests the establishment of ethics guidelines along with measures for security and transparency.

			In October 2023, the Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence was issued. This executive order aims to establish guidelines and measures to ensure the safe, secure, and trustworthy development and use of AI technologies in the US. The main areas of focus include national security, protection of privacy, promotion of innovation, education and training of the workforce, and again the need for international cooperation.

			In December 2023, the Foundation Model Transparency Act was introduced to specifically address GenAI. The act requires the Federal Trade Commission (FTC), in cooperation with the NIST and the Office of OSTP, to set standards for the public disclosure of information regarding the training data and algorithms used in GenAI. The main objective of this act is to ensure that companies provide clear and accessible information about the data used to train their AI models and how they are trained. This transparency is crucial to help users better understand how these models work and to allow copyright holders to protect their rights against any possible violations resulting from the use of their content in AI training data. This problem has led to recent lawsuits [68] and has prompted companies developing GenAI systems to seek agreements with various data providers, such as newspapers [67] [20].
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Figure 3.6: US AI progression (2020-2023).

			3.4 European Union

			In recent years, Europe has launched systematic initiatives in the field of AI, joining the broad international movement by introducing specific indications that orient AI towards human-centric directions. These initiatives require AI that respects human rights, particularly the European Charter of Rights, and that pays clear attention to ethical, reliability, and security aspects. Over time, more focus has been placed on the environment, in line with the European Green Deal.

			In April 2018, the Declaration of Cooperation on AI was signed by 25 European countries with the aim of collectively addressing the challenges and opportunities for Europe regarding AI. Also in April 2018, the Artificial Intelligence for Europe communication was published, providing the first indications of the European AI strategy. This strategy sets the following aims: 1) Boost the EU’s technological and industrial capacity and AI uptake across the economy; 2) Prepare for socio-economic changes; and 3) Ensure an appropriate ethical and legal framework.

			In December 2018, the Coordinated Plan on Artificial Intelligence was released, building on the Declaration of Cooperation on AI and following the Artificial Intelligence for Europe communication.

			In April 2019, the Ethics Guidelines for Trustworthy AI were published, and a clear position began to emerge that puts humans at the center and ensures their rights, especially with reference to the European Charter of Rights.

			In February 2020, two key documents for the development of AI in Europe were released: the White Paper on Artificial Intelligence: A European Approach to Excellence and Trust and the European Strategy for Data. The former suggests national strategies to be adopted by member states along with possible concrete actions. The latter emphasizes the importance of data and how to build a shared approach in Europe to avoid the fragmentation of data collection in individual states. After the release of the White Paper on Artificial Intelligence a public consultation was launched, which also received a broad international response. Finally in April 2021, the Review of the Coordinated Plan on Artificial Intelligence came out, along with the AI Act Proposal. The EU AI Act  was enacted into law in 2024. Like the 2018 Coordinated Plan, the review does not cover the development and use of AI for military purposes. The review provides indications for actions implemented through EU funding programs such as Horizon Europe, Digital Europe, and the Recovery and Resilient Facility (RRF). It puts forward concrete actions for the European Commission and Member States on how to create EU global leadership on trustworthy AI.

			3.4.1. Objectives and Goals

			The proposed key actions reflect the vision that it is necessary to: accelerate investment in AI technologies; act on AI strategies; and align AI policy to eliminate European fragmentation and address global challenges. This will be done through four key tasks and seventeen actions.

			
					Setting enabling conditions for AI development and uptake in the EU. A number of enabling conditions are required: an appropriate governance and coordination framework; the creation of conditions for adequate data collection; and the construction of an adequate IT infrastructure. Actions. 1) Acquire, pool, and share policy insights. Establish an appropriate governance and coordination framework. Create conditions for adequate data collection. Construct an adequate IT infrastructure. Encourage national AI strategies to facilitate joint work. Strengthen exchanges and collaboration through the Member States’ Group on AI and Digitizing European Industry. 2) Tap into the potential of data to facilitate European high-quality for AI. Launch a European Alliance for industrial data, edge, and cloud. Invest in European data spaces and the European cloud federation. 3) Foster critical computing capacity. Improve IT infrastructures. Launch an industrial alliance on microelectronics. Establish testing and experimentation facilities. Invest in research and innovation, development of national integrated large-scale data management and HPC infrastructure. Invest in strengthening Europe’s position in processors and semiconductor technologies for AI.

					Make the EU the place where excellence thrives from the lab to the market. The development and deployment of AI technologies, together with the advancement of data and computing infrastructures, require targeted actions and adequate investment of resources. These efforts emphasize the need to excel in research and innovation (R&I), provide skilled talent, and be supported by appropriate policies and international collaboration. These transversal actions aim to establish the EU as a hub of excellence in AI through research, development, deployment, and commercialization. They also aim to build trust in AI, cultivate skills, and strengthen the EU’s global influence. Actions. 1) Collaborate with Stakeholders through, e.g. the European Partnership on AI, Data and Robotics and Expert Groups. Contractual Public Private Partnership, Co-programmed European partnership on AI, Data and Robotics, Institutionalised European Partnership on Key Digital Technologies (KDT) (later Chips Joint Undertaking), and Co-programmed European Partnership on Photonics. 2) Build and mobilise research capacities. Promote excellence in AI research and innovation, aiming to enhance European competitiveness. Advance in AI autonomy, transparency, green AI, complex systems, and edge AI networks. Mobilize stakeholders for responsible development. Promoting diversity and inclusivity in research projects. Networks of AI excellence centres. Developing enabling technolo­gies. 3) Provide an environment for developers to test and experiment, and for SMEs and public administrations to take up AI. Facilitate the transition of innovation from laboratories to the market, ensuring widespread adoption and implementation of AI technologies. Planning Testing and Experimentation Facilities (TEFs), Digital Innovation Hubs (DIHs), and AI-on-demand platform, and select the network of 210 European Digital Innovation Hubs. Consolidate the AI-on-demand platform as a central European toolbox of AI resources required by both industry and the public sector. Support the creation of local, regional, and/or national AI marketplaces for interaction and exchange of good practices. 4) Fund and scale of innovative AI ideas and solutions. Supporting measures for start-ups, scale-ups and other small and medium-sized enterprises (InvestEU, RRF, Startup Europe, Innovation Radar). Strengthen support and funding for the AI/Blockchain Investment pilot. Implement the European Innovation Council (EIC). Promoting the exchange of information, expertise and best practices between local, regional and national AI start-ups across Europe.

					Ensure that AI works for people and is a force for good in society. The goal is for AI to benefit humanity with reference to EU values. It is fundamental to realize that AI systems are increasingly being used in areas such as healthcare, agriculture, education, infrastructure, energy, transport, space, public services, security, and climate change mitigation. While AI boosts economic growth, enhances the EU’s global competitiveness, and offers social and environmental benefits, it also raises concerns about the protection of EU law, security, and the impact on labor markets. Actions. 1) Nurture talent and improve the supply of skills necessary to enable a thriving AI ecosystem. The EU aims to promote widespread computer literacy and AI understanding among all citizens. To maintain global competitiveness, the EU seeks different professionals with specialized AI skills. Equally crucial are non-technical AI skills to mitigate job market disparities and potential inequality across nations. In September 2020, the Commission launched a new Digital Education Action Plan (2021-2027), integrating measures to enhance AI skills within broader digital skill promotion. The EU also backed EU Code Week promoting computational thinking, coding, robotics, and digital skills widely. By the end of 2020, the Commission granted to support Member States in expanding specialized AI education, funding university networks, SMEs, and AI excellence centers to develop high-quality master’s programs in AI. The approach is to continue using the Digital Education Action Plan, the Digital Europe and Horizon Europe programs, fund doctoral networks and post-doctoral fellowships, focusing in projects related to AI. 2) Develop a policy framework to ensure trust in AI systems. Enhance Europe’s AI innovation capacity while promoting ethical and trustworthy AI. Emphasizing AI’s positive societal impact with a human-centric approach, safeguarding fundamental rights. Continuing the path started with The Ethics Guidelines for Trustworthy Artificial Intelligence, The Assessment List for Trustworthy AI, The White Paper on Artificial Intelligence, the EU Cybersecurity Strategy for the Digital Decade, and the Intellectual Property (IP) action plan. Propose legislative action on a horizontal framework for AI, propose EU measures adapting the liability framework to the challenges of new technologies. Evaluate revisions of existing sectorial safety legislation. Further strengthen cooperation with EU agencies and bodies working on AI. Working on the definition of standards and regulatory requirements. Explore establishing national, regional, or sectoral Security Operation Centres powered by AI. 3) Promote the EU vision on sustainable and trustworthy AI in the world. Promoting human-centric, sustainable, secure, inclusive, and trustworthy AI. Participate in, facilitate and support international, multilateral and bilateral discussions on trustworthy AI founded on an open value-based approach and promote the EU’s approach to AI on the global stage, i.e. through regulatory cooperation, strategic communication and public diplomacy. Foster the setting of global AI standards in close collaboration with international partners and continue to participate in the World Intellectual Property Organisation (WIPO) work on AI and IP rights. Intensify efforts in bilateral exchanges with third countries through structured dialogues and joint initiatives on AI.

					Build strategic leadership in high-impact sectors. This proposal involves specific areas to address joint actions with reference to the European Green Deal, in line with SDGs. Joint actions are also proposed on robotics, the public sector, mobility, home affairs, and agriculture. Actions. 1) Bring AI into play for climate and environment. The EU aims to cut greenhouse gas emissions by at least 55% by 2030 and achieve climate neutrality by 2050, and affirms that AI solutions can significantly contribute to these targets, as highlighted by the Environment Council. AI can make the clean transition more accessible, acceptable, and circular. It can optimize connectivity to energy, transport, and communication networks, and address issues such as waste management, resource depletion, pollution, climate change adaptation, and biodiversity loss. The European strategy highlights that AI can support the Green Deal by: transitioning to a circular economy by making production processes more efficient; better integrating and managing the energy system, enabling sustainable choices; decarbonizing buildings, agriculture, and manufacturing, and improving transport management. The public sector should lead in developing and demanding sustainable AI. AI-powered urban solutions can help cities meet environmental and climate goals. However, AI has a significant environmental footprint, particularly in energy use, necessitating further assessment and actions to ensure a positive net environmental impact. Therefore, further assessments and actions are needed to ensure that the net environmental impact of AI is positive. The main actions envisaged are to: accelerate research and development focused on AI’s contribution to sustainability; support research for greener AI; ensure that the environmental dimension is included in Digital Europe’s actions related to AI applications; create a data space for climate-neutral and smart communities; develop a roadmap for a common European data space for the Green Deal to harness the great potential of data for sustainability and climate adaptation; develop a high-quality digital simulation of the Planet, supported by AI, through the Destination Earth initiative; and explore effective ways to define key performance indicators to identify and measure the negative and positive environmental impacts of AI. 2) Use the next generation of AI to improve health. European health data space (EHDS), Communication on a Pharmaceutical Strategy for Europe, and EU4Health programme. 3)Maintain Europe’s lead: Strategy for Robotics in the world of AI. Further develop the strategic approach taken by past and existing initiatives, especially the Public-Private Partnership in Robotics under Horizon 2020. Support the development of robotic solutions that contribute to the Green Deal, also focusing on other societal challenges such as health and human well-being. Support robotics research and innovation in Europe with the co-programmed European Partnership in AI. Support research and innovation towards the next generation of AI-powered robotics. Develop national investment plans for robotics. 4) Make the public sector a trailblazer for using AI. Adopt AI programme as proposed in the White Paper on Artificial Intelligence. Design a public procurement data space. Fund initiatives for the adoption of AI by the public administrations at local level. Support public administrations to increase citizens’ trust and encourage the use of AI-enabled application catalogues. Support public administrations, including cities and communities, in acquiring reliable AI. 5) Apply AI to law enforcement, migration and asylum. Launch a call for a dedicated common European security data space. Assess the feasibility of a data management and data science framework at the EU level for law enforcement. Develop a global toolkit for law enforcement agencies. Fund research and innovation on AI for applications and knowledge bases for law enforcement, migration, and asylum that are European-based and fully respect fundamental rights and EU values. 6) Make mobility smarter, safer and more sustainable through AI. Develop an AI roadmap for mobility. Consider measures to accelerate the implementation of innovative AI technologies in Europe’s transport and mobility sectors. Establish technical specifications for automated and fully automated vehicles. Assess the potential of vehicle automation for urban transport. 7) Support AI for sustainable agriculture. Using AI to increase farm efficiency while enhancing economic and environmental sustainability. Set up Testing and Experimentation Facilities (TEFs) for AI in the agrifood sector. Promote agriculture as one of the areas covered by the European Digital Innovation Hub (EDIH) initiative. Implement a common European Agricultural Data Space. Establish a European Partnership on Agricultural Data. Support R&I projects.

			

			

			3.4.2 Recent Development

			Since 2021, much effort has been devoted to supporting the implementation of the revision of the Coordinated Plan on Artificial Intelligence and to concluding the path to the publication of the EU AI Act.

			In June 2022, there was the launch of the first AI regulatory sandbox in Spain. This aims to provide the conditions for the implementation of future regulatory standards applicable to the sector.

			In September 2022, the Proposal for an AI liability directive was released, aiming to complement and modernize the EU liability framework by introducing specific new rules for damages caused by AI systems. In December 2023, the Commission welcomed a political agreement on the EU AI Act .

			In January 2024, the European Commission launched an AI innovation package to support Artificial Intelligence startups and SMEs in developing reliable AI that respects EU values and rules.

			In February 2024, the European AI Office was created. This office will promote the development and use of trustworthy AI and international cooperation. The office will also play a key role in the implementation of the EU AI Act, which was approved and published in July 2024 in the Official Journal of the European Union.



			
				
					[image: ]
				

			

			
Figure 3.7: EU AI progression.

			

			3.5 Conclusion

			The rapid evolution of AI technologies has prompted nations worldwide to develop and implement national strategies. The examples of China, the United States, and the European Union highlight a global trend toward strategic planning to harness the benefits of AI, while placing differing emphasis on mitigating its risks. China’s New Generation Artificial Intelligence Development Plan (AIDP) stands out for its long-term vision of becoming a global leader by 2030. The plan is comprehensive, integrating AI into various sectors, from industry and society to defense, and emphasizing the importance of ethical standards and a robust innovation ecosystem. The United States has similarly pursued a strategy of maintaining global leadership through sustained investment in fundamental research, workforce development, and the creation of a trustworthy AI ecosystem, with a recent focus on public-private partnerships. The numerous legislative acts and initiatives, such as the Blueprint for an AI Bill of Rights and the Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence demonstrate a strong commitment to addressing the ethical and safety implications of AI. The European Union has adopted a distinct, human-centric approach, emphasizing values, ethics, and a robust legal framework, culminating in the EU AI Act. Its strategies focus on building an ecosystem of excellence and trust, supporting a skilled workforce. While all these strategies share common goals, such as promoting research, building a skilled workforce, and ensuring ethical deployment, they also reflect their unique national contexts and priorities.

			China’s strategy is notable for its top-down, centralized approach and military-civilian integration. The United States approach relies heavily on public-private partnerships and market-driven innovation. The European Union prioritize a human-centric, ethical, and rights-based framework. The recent focus on GenAI and its potential risks, as seen in the United States Foundation Model Transparency Act and specific European and Chinese regulations, indicates a shared international concern—albeit with different approaches—about the need for ever-greater transparency and accountability in this rapidly evolving field.

			Ultimately, these diverse strategies illustrate a global race to define and lead the future of AI, a race that will shape not only economies but also societies for years to come.

			Key Takeaways

			
					Global Strategic Race: Countries worldwide are implementing comprehensive national AI strategies to gain a competitive advantage and lead in the development of AI technologies.

					Common Goals: Despite differences, most national AI strategies share key objectives, including boosting research and innovation, building a skilled workforce, developing robust infrastructure, and establishing ethical and regulatory frameworks.

					Distinct National Approaches:	China: Has a top-down, centralized strategy (AIDP) aimed at becoming the global leader by 2030, with a strong focus on military-civilian integration and industrial application.
	United States: Focuses on maintaining leadership through long-term investments in research, public-private partnerships, and addressing ethical and safety concerns with a market-driven approach.
	European Union: Prioritizes a human-centric, ethical, and trustworthy AI framework, as demonstrated by the EU AI Act, with a strong emphasis on EU values.



					Emerging Regulatory Focus: There is a growing global consensus on the need to regulate AI, particularly new technologies like GenAI, with initiatives aimed at ensuring transparency, accountability, and the protection of user rights and intellectual property.

					Foundations for the Future: These national strategies, while diverse, collectively represent a foundational effort to guide the future of AI, shaping its trajectory in the coming years.

			

			

		

	
		
			

			4. European Guidelines, Regulation, and Ethics 
on Artificial Intelligence

			The rapid rise of AI has sparked a global conversation about its ethical implications.

			In response, a wave of international initiatives has emerged to address these concerns.

			Europe, in particular, has taken the lead by producing a series of documents and policies that support a human-centred approach to AI, emphasising accountability and human rights, culminating in the landmark EU AI Act.

			4.1 Introduction

			As we saw in the previous chapter, Artificial Intelligence Strategies — though differing in their approaches — reflect a growing concern with the ethical, social, and environmental issues that AI may generate. The natural question that arises is: what ethical principles and regulatory frameworks are emerging to guide innovation in this era of profound transformation?

			In this chapter, we shift our analysis from the strategic level to the ethical principles that are emerging in the global landscape of AI ethics, with a particular focus on the European path.

			We will present some of the early initiatives that shaped the debate, such as the Asilomar Principles and IEEE Ethically Aligned Design. These pioneering documents opened the way to a global conversation on aligning AI with human values.

			

			We will then take a closer look at Europe’s leadership role, as it has actively promoted an approach to AI that is trustworthy, human-centric, and safe. This trajectory — which included the publication of guidelines and the Whi­te Paper on Artificial Intelligence — culminated in the historic approval of the EU AI Act, the world’s first law on artificial intelligence. We will analyze its risk-based approach and its implications, including those for GenAI.

			The analysis of these ethical frameworks is a crucial step for understanding the thesis of the AI4Well project. On the one hand, these initiatives represent a fundamental advance in steering AI toward human well-being; on the other, they still reveal limitations, often operating within a vision that, while ethical, remains primarily focused on humanity. Understanding these dynamics will prepare us for the next chapter, where we will propose an evolution of this perspective: an AI ethics for well-being that transcends anthropocentrism and embraces, in a holistic way, the health of our planet.

			4.2 The Asilomar AI Principles

			The Asilomar AI Principles [31] were articulated in 2017 during the BAI 2017 conference, which was organized by the Future of Life Institute. These principles emerged from a shared mission to address the challenges and opportunities related to AI and are grouped into three categories.

			1) Research Issues

			

			
					Research Goal: The goals of AI research should be guided by objectives that aim to bring benefits.

					Research Funding: Investments in AI should be accompanied by funding for research to ensure its beneficial use.

					Science-Policy Link: There should be active and constructive interaction between the research community and policymakers.

					Research Culture: There should be a culture of cooperation, trust, and transparency among researchers and AI developers.

					Race Avoidance: There should be broad active cooperation to avoid shortcuts with regard to security standards.

			

			2) Ethics and Values

			

			
					Safety: AI systems should be safe and secure throughout their operational lifetime.

					Failure Transparency: It should be possible to verify the causes of possible failures of AI systems.

					Judicial Transparency: In a judicial decision-making context, the actions of an AI system must be explainable in a satisfactory and human-verifiable manner.

					Responsibility: Designers and builders of advanced AI systems must manage the moral implications of their use.

					Value Alignment: AI systems should be designed so that their goals and behaviors can be assured to align with human values throughout their operation.

					Human Values: AI systems should be designed and operated so as to be compatible with ideals of human dignity, rights, freedoms, and cultural diversity.

					Personal Privacy: People should have the right to access, manage, and control the data used by AI systems.

					Liberty and Privacy: AI applications involving personal data must not unreasonably limit individuals’ real or perceived freedoms.

					Shared Benefit: AI technologies should benefit and empower as many people as possible.

					Shared Prosperity: The economic prosperity created by AI should be shared broadly, to benefit all of humanity.

					Human Control: Humans should choose how and whether to delegate decisions to AI systems in order to achieve their goals.

					Non-subversion: AI should respect and enhance, rather than subvert, the social and civic processes on which society’s well-being depends.

					AI Arms Race: An arms race in lethal autonomous weapons should be avoided.

			

			3) Longer-term Issues

			
					Capability Caution: In the absence of consensus, we should avoid strong assumptions about upper limits on future AI capabilities.

					Importance: Because of its potential impact on the planet, AI should be planned and managed with care and adequate resources.

					Risks: Risks posed by AI systems, especially global or existential risks, must be subject to planning and mitigation efforts commensurate with their expected impact.

					Recursive Self-Improvement: AI systems designed to self-improve or self-replicate must be subject to strict safety and control measures.

					Common Good: AI should only be developed in the service of widely shared ethical ideals and for the benefit of all mankind, rather than for the benefit of one state or organization.

			

			EU’s approach addresses all these principles, exploring the various challenges of implementing them and raising awareness of the need to develop AI standards, ethics, and legislation that embody them. The only aspect not covered in the EU’s approach is the military one.

			

			4.3 IEEE Ethically Aligned Design

			The Ethically Aligned Design First Edition: A Vision for Prioritizing Human Well-being with Autonomous and Intelligent Systems (EAD) [83], published in 2019 by the IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems, in collaboration with the IEEE Standards Association, provides principles, guidance, and recommendations for implementing Autonomous and Intelligent Systems (A/IS) in a human-centric manner, prioritizing well-being and embracing human values and ethical principles. This perspective has been widely recognized in Europe, where it is also generally asserted that AI should benefit both humans and the environment simultaneously. In EAD, environmental care is recognized, but more emphasis is placed on ethical actions for the benefit of humankind, often relegating environmental considerations to the background.

			The document provides some general directions on A/IS ethics:

			
					Act according to the concept of eudaimonia, a practice elucidated by Aristotle that defines human well-being.

					Be secular and not linked to specific religious traditions.

					Be based on a concept of prosperity that honors holistic definitions of societal well-being, rather than focusing exclusively on one-dimensional goals such as increasing productivity or GDP.

			

			The ethics of A/IS should prioritize and explicitly respect inalienable fundamental rights and dignity, while also enhancing human flourishing and environmental sustainability.

			

			The EAD provides specific guidance for standards, certification, and regulation in the design, manufacture, and use of A/IS, aiming to align with and improve holistic societal well-being. IEEE has several initiatives in progress addressing the ethical aspects of adopting innovative technologies. Among these, in September 2021, IEEE launched IEEE CertifAIEd - The Mark of AI ethics a certification program that evaluates the ethics of A/IS to ensure responsible innovation and enhance trust and adoption. This program provides independent verification and guidance to improve A/IS quality and stakeholder trust. More recently, IEEE published Prioritising People and Planet as the Metrics for Responsible AI (2023) [46], which suggests metrics for evaluating responsible AI. The authors of this document assert that corporate performance metrics typically focus on financial indicators, which can be harmful when human well-being or ecological sustainability are not prioritized. Well-being and sustainability are not usually considered metrics of success. According to IEEE, one concrete approach is that “the metrics encapsulated within the UN SDGs or other established global indicators should be used at the outset of any AI effort as part of a ‘Well-being by Design’ methodology” [46]. It is necessary to put people and the planet first; otherwise, we risk failing to address the current ecological emergency. This calls for an urgent choice of technology assessment metrics that include the well-being of people and the planet, beyond profit-driven goals [46][5][32].

			

			4.4 The European Approach

			The EU’s approach has increased awareness of the need for clear ethics standards and regulatory actions in the field of AI, resulting in several initiatives in recent years that led to the approval of the EU AI Act [25] (Figure 4.1).
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Figure 4.1: The European initiatives.

			4.4.1. Ethics Guidelines for Trustworthy AI

			This document provides guidelines for promoting reliable AI and outlines three basic elements: legality, ethicality, and robustness. We will focus only on the ethical aspects here, as we will address legality and robustness when discussing the EU AI Act and the Robustness and Explainability of Artificial Intelligence report, respectively.

			The ethical principles proposed are based on fundamental human rights, as set out in the EU Treaties and in the Charter of Fundamental Rights, and must be respected in the design, development, use, and deployment of AI systems. The fundamental rights for reliable AI are:

			
					Respect for human dignity.

					Individual freedom.

					Respect for democracy, justice, and the rule of law.

					Equality, non-discrimination, and solidarity.

					Human rights.

			

			

			The guidelines suggest four ethical imperatives, rooted in fundamental rights, that should be respected to ensure that AI systems are developed, deployed, and used reliably:

			
					Respect for human autonomy.

					Prevention of harm.

					Equity.

					Explicability.

			

			The document mentions that special attention should be paid to vulnerable groups, such as children, people with disabilities, and other disadvantaged groups or those at risk of exclusion. It recognizes that AI systems can be a significant resource for bringing benefits to individuals and society, while also noting that there can be risks and negative effects that are difficult to predict and measure, and that need to be analyzed and addressed with great care.

			To achieve reliable AI, seven requirements are listed that AI systems should meet:

			

			
					Human intervention and surveillance: AI systems should support human autonomy and decision-making by allowing user intervention, promoting fundamental rights, and ensuring human oversight.

					Technical robustness and security: AI systems must be developed with resilience, accuracy, and reliability, ensuring that they behave according to predictions, minimize unintentional and unforeseen damage, and prevent unacceptable harm.

					Confidentiality and data governance: It is necessary to implement data management in a way that guarantees data protection.

					Transparency: It is necessary to implement explainable AI systems, including both the models and the data used.

					Diversity, non-discrimination, and equity: It is necessary to minimize bias, ensure accessibility, and involve stakeholders.

					Societal and environmental well-being: It is necessary to develop AI systems that support sustainability and social and environmental well-being.

					Accountability: It is necessary to implement mechanisms to ensure accountability, verifiability, and reporting of AI systems and their outcomes, both before and after their implementation.

			

			In addition to proposing the adoption of appropriate technical solutions, there is a need to employ strategies for disseminating results and addressing open questions to the general public. This approach aims to engage the public and enhance their awareness of AI, as they increasingly interact with these technological solutions daily, often without realizing it. The work also highlights the importance of training experts in AI ethics. It considers ethical training fundamental and believes it should be integrated throughout all stages of the AI solution lifecycle, including design, development, deployment, sale, and use. The report proposes incorporating AI ethics education in schools and universities, industry, government settings, and public administration, as well as providing opportunities for the general public to learn. To support the implementation of trustworthy AI, an initial version of The Assessment List for Trustworthy Artificial Intelligence is provided, with the final version to be discussed in the next section.

			

			4.4.2 The Assessment List for Trustworthy Artificial Intelligence

			The list is an excellent tool for fostering greater awareness of Trustworthy AI and could also be used to support the definition of specifications in public tenders. The aim is to protect the fundamental rights of people, according to the EU Treaties, the Charter of Fundamental Rights, and human rights law. It takes into account characteristics such as robustness, explainability, accountability, biases, and the well-being of society and the environment. The list is designed to be used with great flexibility and can be adapted, modified, or integrated based on the specific AI solution developed and its application context. Essentially, the list consists of a set of questions related to the seven basic requirements of the Ethics Guidelines for Trustworthy AI that need to be answered to assess how well the developed solution meets the criteria for Trustworthy AI. The document suggests that answering the questions in the Assessment List should involve a multidisciplinary team with specific skills for each requirement, whether from within or outside your organization.

			4.4.3 White Paper on Artificial Intelligence

			The White Paper on Artificial Intelligence clearly outlines the strategic directions for realizing the potential benefits of AI systems while ensuring that their implementation aligns with European values. It presents guidelines for the safe and reliable development of AI in Europe, emphasizing the need for reliable AI through a regulatory framework that respects the values and rights of EU citizens. Trust in AI systems is considered essential for their development and deployment. The paper reiterates the importance of the seven requirements for AI outlined in the Ethics Guidelines for Trustworthy AI and incorporates the principles from The Assessment List for Trustworthy Artificial Intelligence. Guidance is also provided on defining high-risk AI systems and the dangers associated with remote biometric identification systems. As we will see later, the White Paper provides some of the foundations that will be fully developed in the EU AI Act. Other notable aspects include the growing awareness of environmental and sustainability issues, particularly in relation to climate change and environmental degradation. AI is viewed as a tool that can significantly contribute to achieving the green transformation, as reflected in the European Green Deal. Considerations of the environmental impact of AI throughout its lifecycle are also beginning to emerge, with increasing attention paid to its direct and indirect effects on the natural ecosystem. However, these considerations are only presented without specific strategies being suggested.

			4.4.4. The Ethics of Artificial Intelligence: 
Issues and Initiatives Report

			This report addresses in detail the ethical implications related to the development and use of AI technologies. It analyzes key ethical issues, with particular emphasis on system accountability, employment consequences, and the impact of AI on human rights, well-being, and relationships. Unlike previous EU work, this report more comprehensively addresses AI’s environmental impact and sustainable development issues. It pays greater attention to the main moral dilemmas and ethical issues associated with deploying AI solutions, examining their potential impacts on society, human psychology, and the financial and legal sectors.

			Regarding societal impact, the report explores issues related to the world of work, potential inequalities, privacy, and human rights and dignity. It also introduces questions about the biases present in AI systems. As AI systems increasingly interact with humans, psychological questions arise about the types of relationships that may develop between humans and machines, as well as the potential risks of deception and manipulation. The report suggests ways to ensure the accountability of AI systems and explores the potential for defining a legal personality for them. The legal sector, which could benefit significantly from AI systems, faces great dilemmas, particularly with predictive systems that have shown considerable limitations due to biases, as well as in determining the liability of AI systems. In the financial sector, concerns include possible market manipulation and collusion arising from automated systems, along with associated responsibility issues. The report also addresses the environmental impact of AI, focusing on aspects such as energy consumption, use of natural resources, pollution, and waste. It raises questions about how and when to trust various AI systems, considering concepts such as fairness, transparency, explainability, and accountability. To build and maintain trust and accountability, the report reaffirms the need for regulation. The report also discusses potential control methods and the need for a man in the loop approach, aspects that will be further explored in the next section. The report presents seven ethical and moral issues impacted by AI systems and categorizes key AI issues into twelve groups.

			The seven ethical and moral issues.

			

			
					Social impact.

					Psychological impact.

					Financial impact.

					Legal Impact.

					Environmental impact.

					Impact on trust.

					Impact on responsibility.

			

			The twelve key categories.

			
					Human rights and well-being.

					Emotional harm.

					Accountability and responsibility.

					Security, privacy, accessibility, transparency.

					Safety and trust.

					Social harm and social justice.

					Financial harm.

					Lawfulness and justice.

					Control and the ethical use of AI.

					Environmental harm and sustainability.

					Informed use.

					Existential risk.

			

			The report recalls eight principles introduced earlier in the EAD framework, which serve as general guidelines for the design, development, and implementation of AI based on ethics and values:

			
					Human Rights: A/IS shall be created and operated to respect, promote, and protect internationally recognized human rights.

					Well-being: A/IS creators shall adopt enhanced human well-being as a primary success criterion for development.

					Data Agency: A/IS creators shall empower individuals with the ability to access and securely share their data, maintaining people’s control over their identity.

					Effectiveness: A/IS creators and operators shall provide evidence of the effectiveness and suitability for the purpose of A/IS.

					Transparency: The basis of a particular A/IS decision should always be accessible.

					Accountability: The A/IS should be created and managed in a way that provides an unambiguous rationale for all decisions made.

					Awareness of Misuse: A/IS creators shall guard against all potential misuses and risks of A/IS in operation.

					Competence: A/IS creators shall specify, and operators shall adhere to, the knowledge and skills required for safe and effective operation.

			

			Finally, they suggest four key impact areas:

			
					Sustainable Development.

					Personal data.

					Legal frameworks for accountability.

					Training and awareness policies.

			

			4.4.5. Robustness and Explainability of Artificial Intelligence Report

			This report details the aspects of robustness and explainability that emerge alongside the ethical issues of AI. It presents the problems that might arise in the use of AI systems, especially in the context of decision-making systems and automated processes. Critical aspects related to the robustness of these systems are highlighted, aiming to reduce both their intrinsic vulnerabilities and those caused by external attacks. Another aspect addressed in detail is the need for transparency in AI systems, particularly concerning deep learning solutions. The report explores ways and strategies to make these systems more explainable, especially in critical contexts. The report also discusses how to ensure GDPR compliance when AI systems are used to manage user data and how to handle data in response to user requests. The main objectives of the report are:

			
					To analyze the current scenario of AI systems, with reference to the aspects of robustness and explainability, as well as those inherent to cybersecurity and data protection.

					To present the current solutions being developed to mitigate the risks arising from the use of various AI systems.

					To provide guidelines for developing a set of standardization and certification tools for AI systems.

			

			The report analyzes current technical solutions for the safe deployment of AI systems with regard to three issues:

			
					Transparency of models: A precise documentation process describing the design, development, and release chain of AI systems is suggested.

					Reliability of models: The main vulnerabilities of AI systems, both intrinsic and due to external attacks, are indicated.

					Protection of data in models: How to ensure the protection of data managed by AI systems.

			

			The analysis of the solutions highlights the importance of model explainability to ensure transparency, while also considering their reliability and exposure to failure. The development of AI systems should, therefore, focus on balancing system evolution with the associated risks. It is important to emphasize that the aspects outlined above cover only a portion of the issues associated with ethical AI, which must also ensure fairness and accountability, in addition to reliability and security. The report indicates that it is necessary to promote regulatory frameworks, standards, and certification to achieve the responsible use of AI without limiting the scope for innovative development.

			Several issues are presented, including the following:

			
					How to address GDPR-related issues in AI.

					How to introduce standardized methodologies to assess the robustness of AI models.

					How to increase awareness of AI vulnerabilities.

					How to develop explainability.

			

			Finally, the seven requirements set out in The Ethics Guidelines for Trustworthy AI are reaffirmed. The report highlights the lack of effective measures to mitigate the risks associated with AI, emphasizing that these challenges remain open issues within the scientific community. It underscores the need to introduce standardized methodologies to assess the robustness of AI models, particularly focusing on training data and AI models. The main approach currently suggested for ensuring robustness and explainability is to place significant emphasis on documenting the specifications of the models to meet the stringent requirements for interpretability and understandability, especially in systems utilizing deep learning. The report provides documentation templates for both training data sets and the models used. It also recognizes that increasing the interpretability of models often results in complex challenges to achieve the same levels of accuracy. In conclusion, the work confirms the need to adopt appropriate standards and regulation of AI to ensure its safe and reliable use, and also to support European citizens’ trust in this technology. Therefore, the work confirms the orientation towards the definition of a European regulation, as already emerged in previous studies.

			4.4.6. EU Artificial Intelligence Act

			In April 2021, the proposed EU AI Act was presented with the aim of regulating the ethical use of AI in line with the EU’s vision. The EU AI Act is the result of a long process that culminated in its approval in 2024. Throughout this process, numerous initiatives were launched to explore the topic in depth, and tools were provided to facilitate interaction among stakeholders. These efforts enabled broad consultation and an in-depth analysis of various technical aspects crucial for drafting the proposal. We have presented some of these initiatives above, while below we outline the complete path (Figure 4.2).
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Figure 4.2: EU AI Act path (2018-2020).

			The need for regulation arises from the necessity to ensure the development of AI while addressing its potential risks. This concern, highlighted by the European approach, is also supported by international public surveys [52]. The EU AI Act represents a significant challenge for the European Union in supporting the development of AI within the framework of EU values and rights. It is the world’s first legislation on the subject, and it faces numerous difficulties due to the rapid evolution of AI, its pervasive application, and the need to balance addressing risks without inhibiting development. This has led to an attempt to define an open and adaptable regulation that can evolve with technological changes, focusing on specific application contexts while supporting AI development.

			In line with the framework outlined in the White Paper on Artificial Intelligence, the EU AI Act regulates AI through a horizontal, risk-based approach: the higher the risk associated with the use of a system, the stricter the regulation will be. This risk-based approach aims to regulate only when strictly necessary from an ethics and European values perspective. Consequently, most applications, considered minimal risk, are left unregulated, and low-risk applications are minimally regulated (AI Act, Chapter IV and V and annex XIII). Significantly stricter requirements are applied to high-risk applications (AI Act, Chapter III and annex III). In addition to this, there are prohibited applications (AI Act, Chapter II), such as those involving social scoring and the acquisition and use of biometric data. The approach is very flexible, as it allows for numerous exceptions, which lighten the regulation for specific contexts, and it includes provisions for continuous updates to adapt to changes, innovations, and new evidence that may emerge during the implementation phase of the regulation (AI Act, Article 112). The act does not apply to military and research contexts, nor to the product design and experimentation phase, and specific exceptions are provided for open-source solutions (AI Act, Article 2). A specific Chapter outlines actions to support the development of AI (AI Act, Chapter VI), and a specific article is devoted to training (AI Act, Article 4), which is considered crucial for the act’s implementation. Finally, the governance arrangements are defined (AI Act, Chapter VII), including the establishment of an AI office, a European Artificial Intelligence Board, an advisory forum, and a scientific panel of independent experts. A Chapter is dedicated to the indication of penalties (AI Act, Chapter XII), which are more severe for large companies than for small and medium-sized enterprises and startups.

			The Act begins with several useful initial considerations detailing the context in which it operates. Article 1 presents the purpose of the Act, which is “to improve the functioning of the internal market and promote the uptake of human-centric and trustworthy artificial intelligence (AI), while ensuring a high level of protection of health, safety, fundamental rights enshrined in the Charter, including democracy, the rule of law and environmental protection, against the harmful effects of AI systems in the Union and supporting innovation”.

			The regulation states:

			
					Harmonized rules for the placing on the market, the putting into service, and the use of AI systems in the Union.

					Prohibitions of certain AI practices.

					Specific requirements for high-risk AI systems and obligations for operators of such systems.

					Harmonized transparency rules for Certain AI Systems.

					Harmonized rules for the placing on the market of General-Purpose AI Models (GPAIs).

					Rules on market monitoring, market surveillance, governance, and enforcement.

					Measures to support innovation.

			

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

			Based on the potential risks to fundamental rights and values, the regulation classifies AI systems into four categories:

			

			
					Unacceptable-risk (AI Act, Chapter II).

					High-risk (AI Act, Chapter III and annex III).

					Low-risk, consisting of various types of AI systems, referred to as Certain AI Systems (AI Act, Chapter IV) and General-Purpose AI Models (AI Act, Chapter IV and V), for which there are general transparency requirements, except for GPAIs with systemic risk that have stricter requirements (AI Act, Article 51).

					Minimal-risk, which includes all other AI systems not referred to in the Act and for which there is no regulation.

			

			To summarize the EU AI Act, here are some key aspects:

			
					Challenge for AI Development: It is the world’s first AI law and represents a challenge to support AI development while respecting European values and rights.

					Implementation of AI Ethics: The regulation sets out the ethical use of AI according to European values.

					Balance between Innovation and Rights: The regulation seeks to balance innovation with the protection of human values and rights.

					Definition of AI: A non-human-centric definition of AI is used (AI Act, Article 3 (1)).

					Risk-based Approach: The impact of AI applications is assessed based on their mode and context of application.

					Prohibition of Certain Systems: Certain systems, such as those using biometric data, are prohibited, with some exceptions (AI Act, Chapter II).

					Flexibility and Openness: The regulation follows a flexible approach, providing for several exceptions and allowing the regulations to be revised to adapt to technological changes (AI Act, Article 112).

					Transparency: Transparency conditions are imposed on low-risk systems, including Certain AI Systems and General-Purpose AI Models (GPAIs). GPAIs with systemic risk have stricter requirements (AI Act, Chapter IV and V).

					Generative AI: The regulation also addresses recent GenAI systems, referring to them as General Purpose AI Models, mainly by including transparency requirements and risk assessment measures, with a distinction between general and systemic models (AI Act, Chapters IV and V).

					Support for Innovation: It defines actions to support AI development, though these are somewhat limited to creating spaces for regulatory experimentation (AI Act, Chapter VI).

					Research and Open Source: AI research, design, and experimentation are not subject to the regulation, and the open-source solutions are treated with special exceptions (AI Act, Article 2).

					Training and Literacy: The regulation includes training indications as necessary conditions for the effective implementation of the Act (AI Act, Article 4).

					Anthropocentrism and Ecocentrism: The Act minimally addresses the ecological footprint of AI and does not consider the AI’s positive impact on the environmental crisis.

					Measurement Metrics and Compliance: The issue of conformity assessment will be addressed in the implementing regulations, which will be a decisive challenge for the implementation of the Act.

					Codes of Conduct: The regulation proposes and suggests the adoption of Codes of Conduct, in particular for low-risk systems (AI Act, Chapter X).

					Brussels Effect: The law aims to establish itself as a new global standard for AI development. Regardless of whether it achieves this status, it is expected to have a significant impact on non-European countries as well.

			

			4.5 Conclusion

			The landscape of AI ethics and regulation has been profoundly shaped by a series of international and European initiatives. The Asilomar AI Principles and the IEEE’s Ethically Aligned Design laid the groundwork by emphasizing human well-being, safety, and a broad, holistic view of prosperity beyond mere economic metrics. They recognized the need to consider the long-term risks of AI and to ensure that its development benefits all of humanity. Building on these foundational ideas, the European Union has systematically developed a comprehensive framework for AI governance. The Ethics Guidelines for Trustworthy AI established core principles of legality, ethicality, and robustness, defining seven key requirements for AI systems, from human oversight to societal and environmental well-being. This was followed by the Assessment List for Trustworthy Artificial Intelligence, a practical tool for evaluating AI solutions, and the White Paper on Artificial Intelligence, which laid out the strategic vision for a reliable and human-centric AI ecosystem in Europe. The Robustness and Explainability of Artificial Intelligence Report further detailed the technical and ethical challenges of making AI systems transparent and secure, highlighting the need for regulation.

			The culmination of these efforts is the EU AI Act, the world’s first comprehensive legislation on the subject. This regulation takes a risk-based approach, applying stricter rules to higher-risk applications while leaving minimal-risk applications largely unregulated. It sets a precedent by banning certain uses of AI, such as social scoring, and introduces specific transparency requirements for GenAI models. The EU AI Act’s focus on human rights while also supporting innovation, represents a bold attempt to balance technological advancement with societal values. The establishment of the European AI Office and other governance structures demonstrates a commitment to effective implementation. While the EU AI Act is a significant step forward, challenges remain, particularly in the details of conformity assessment and the need to address the ecological footprint of AI more robustly. Nevertheless, the EU AI Act is poised to have a Brussels Effect, influencing AI development and regulation far beyond Europe’s borders and setting a global standard for a human-centric approach to AI.

			Key Takeaways

			
					Foundational Principles: Early initiatives like the Asilomar Principles and the IEEE Ethically Aligned Design established a global conversation on AI ethics, emphasizing human well-being, safety, and a holistic view of prosperity.

					European Leadership: The EU has been a leader in translating ethical principles into a concrete regulatory framework culminating in the EU AI Act.

					Key EU Frameworks:	Ethics Guidelines: Defined three core pillars: legality, ethicality, and robustness; and seven key requirements for trustworthy AI, including human oversight, transparency, and societal well-being.
	White Paper: Outlined a strategic vision for AI in Europe, introducing a risk-based approach that would later become the foundation of the EU AI Act.
	EU AI Act: The world’s first comprehensive AI regulation, which classifies AI systems by risk (unacceptable, high, low, minimal), bans certain applications, and establishes governance, transparency, and accountability measures.



					Risk-Based Regulation: The EU AI Act’s central philosophy is to regulate AI based on the level of risk it poses, with minimal regulation for low-risk systems and strict rules for high-risk and prohibited applications.

					Addressing GenAI: The Act specifically addresses the challenges of GenAI (referred to as General-Purpose AI Models) by imposing transparency requirements.

					Human-Centric and Environmental Focus: The EU’s approach is distinctly human-centric, prioritizing fundamental rights, but also includes a growing, though still minimal, focus on the environmental and societal impact of AI.

					Global Impact: The EU AI Act is expected to have a Brussels Effect, influencing the development and regulation of AI globally by setting a new international standard for ethical and trustworthy technology.

			

		

	
		
			

			3. Artificial Intelligence Strategies

			The rapid and widespread evolution of AI technologies presents a significant challenge for nations worldwide, as they scramble to keep pace with these developments.

			To lead rather than follow, many countries have defined national strategies to support the development and adoption of AI.

			These strategies also explore different ways of addressing the potential risks that AI adoption may bring.

			3.1 Introduction

			In this chapter, we present the most representative national AI strategies, which will allow us to better understand how nations around the world are addressing AI challenges. As we will show, the race to develop AI has given rise to a series of global initiatives aimed at supporting its development, adoption, and dissemination. We will highlight how various approaches have been incorporated into these strategies to potentially mitigate AI risks.

			Since the first national strategies were introduced in 2017 by Canada, China, and Finland, their number has grown exponentially, reaching 75 countries in 2024 (Figure 3.1).
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			Figure 3.1: Dates of publication of AI strategies [72].

			Despite their diversity, these strategies share several common objectives: strengthening research, building a skilled workforce, and increasingly addressing ethical and regulatory implications. The priorities outlined in these national AI action plans typically include research, education, labor, industry, data and infrastructure, social inclusion, and welfare. More recently, a growing focus on regulatory issues has led to several initiatives in this direction (Figure 3.2). Among the most significant is the EU AI Act, passed in 2024, which represents the world’s first comprehensive AI regulation. As we will see later in this chapter, the rise of GenAI has also prompted specific interventions regarding the use of this technology.
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Figure 3.2: Number of mentions of AI 
in legislative proceedings (2023) [72].

			This chapter analyzes these responses at international levels, presenting strategies from key actors such as China, the United States, and the European Union. Understanding these strategies is crucial for our mission: they represent the regulatory and political context within which the AI ethics for well-being — the central proposal of AI4Well — must be implemented. Only through an analysis of these governance frameworks can we assess the global challenges of translating ethical principles into concrete actions, ensuring that AI development aligns with the lasting well-being of the entire community of life on our planet.

			3.2 China

			Since 2015, China has launched several impressive multi-year plans aimed at defining and implementing its strategies for technological development, including AI. In March 2015, the Internet Plus plan was launched to boost the Chinese economy. This plan sought to integrate technologies like mobile Internet, cloud computing, big data, and the Internet of Things (IoT) with traditional industries to promote economic restructuring, improve people’s livelihoods, and even transform government functions. In July 2015, the 10-year Made in China 2025 plan was released, with the goal of transforming China into the dominant player in global high-tech manufacturing. In November 2016, the 13th Five-Year Plan for Developing National Strategic and Emerging Industries (2016-2020) was launched. This five-year initiative identified AI as one of the most pivotal areas for industrial development. However, the most significant push for AI development came in July 2017 with the release of the New Generation Artificial Intelligence Development Plan (AIDP). This is China’s latest strategic plan for AI, with the goal of becoming the world leader in the field by 2030. A notable characteristic of the AIDP is its explicit focus on AI development as a unified strategy, rather than merely a means to achieve various goals. The Chinese vision outlined in the document also reflects an awareness of both the immense potential benefits and the risks of AI, as well as the need for an appropriate ethical approach, to be interpreted and implemented within the Chinese context, where emphasis is placed on state interests. The plan recognizes AI as a technology to be applied across various sectors, from social and industrial to defense, along with the introduction of ethical standards and norms. It includes a number of incentives to encourage its implementation. A brief representation of the plan is provided in Figure 3.3.
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Figure 3.3: New Generation Artificial Intelligence Development Plan (2017) [74].

			3.2.1. Objectives and Goals

			The AIDP identifies four overall key objectives: 1) Establish a system: an open and coordinated AI technology innovation system; 2) Integrate technical and social aspects: deeply integrate the technical and social aspects of AI, addressing both its technical development and broader societal implications, including ethical, legal, and social considerations; 3) Promote integration: emphasize the integration of research and development, product application, and industrial production; and 4) Strengthen support: supporting technology, economy, social development, and national security in the context of AI, providing the necessary resources, policies, and infrastructure.

			The overall aim is to accurately grasp global trends in AI, identify strategic directions, strengthen basic scientific and technological innovation capabilities, expand their application in key areas, and improve the level of integration in the economic, social, and national defense sectors. The following paragraphs present the actions planned to implement these objectives.

			
					Build open and coordinated AI science and technology innovation systems. The creation of an open and coordinated AI science and technology innovation system aims to establish a robust ecosystem that fosters AI advancement. This involves activities such as developing fundamental theories for next-generation AI, activating key AI technologies, and coordinating the setup of AI innovation platforms. Additionally, efforts will be made to accelerate the cultivation of high-level AI talents to further drive innovation in the field. Actions. Set up a basic theory system of next-generation AI. Build a next-generation AI key general technology system. Coordinate the establishment of AI innovation platforms. Make significant interventions in training new skills.

					Fostering a high-end, highly efficient smart economy. This involves vigorously developing AI emerging industries such as intelligent software and hardware, robotics, and virtual and augmented reality. Additionally, industrial intelligent upgrading will be accelerated across sectors like manufacturing, agriculture, logistics, finance, and commerce, while promoting AI enterprises and establishing AI innovation highlands. Actions. Forcefully develop new AI industries. Accelerate and promote the upgrading of industrial smartness. Forcefully develop smart enterprises.

					Construct a safe and convenient intelligent society. Efforts are focused on building a safe and convenient intelligent society through the following activities: developing convenient and efficient intelligent services such as education and healthcare; promoting intelligent social governance in areas like business, courts, cities, transportation, and environmental protection; utilizing AI to enhance public security; and fostering mutual trust and sharing in society. Actions. Develop cost-effective and efficient intelligent services. Promote smart social governance. Use AI to improve public safety and security capabilities.

					Strengthen military-civilian integration in the AI domain. The aim is to strengthen the integration of the use of AI in the civil and military fields. Actions. Actions aim at developing new technologies common to the military and civil sectors and strengthening the interaction between research institutes, universities, businesses, and the military industry by promoting the interchange of AI technologies between military and civil areas.

					Build a safe and efficient intelligent infrastructure system. The aim is to promote the construction of smart infrastructure to support the economy, society, and defense. This includes optimizing networks, developing 5G, and enhancing the Internet of Things. It also involves strengthening data security and smart energy infrastructure to support AI. Actions. Upgrade network and big data infrastructure. Build an energy-efficient IT infrastructure.

					Plan a new generation of AI major science and technology projects. The aim is to establish a cluster of programs on AI with next-generation AI science and technology programs at its core, supported by existing R&D activities. Actions. Strengthen support for research projects. 

			

			

			Resources and measures

			The AIDP implies a long-term vision that strengthens organizational leadership, sets goals, maintains task control, and realistically approaches implementation with a firm intention to see the plan through to completion. From the perspective of resource utilization, emphasis is placed on the leading role of financial administration, political inputs and incentives, and the dominant role of the market in resource allocation. Businesses and society are encouraged to increase investment and create a new model of multifaceted support through financial administration funding, financial capital, and social capital. There is an intention to establish financial support mechanisms guided by the financial administration and dominated by the market, promoting the development of agreements, including international agreements in the field of AI. Additionally, there is a comprehensive plan to integrate international and domestic innovation resources. The goal is to promote the safe and rapid development of AI by addressing AI challenges, creating standards and regulatory frameworks, developing laws, regulations, and ethical guidelines, and improving key policies. This includes establishing a system of technology and intellectual property standards for AI, setting up a supervision and evaluation system for AI security, and vigorously strengthening the training of the AI workforce.

			Implementation steps

			The strategy consists of three main steps that run from 2020 to 2030.

			
					By 2020, AI technology had become a key driver of the country’s economic growth and was widely used in various sectors. The aim is to improve living conditions, address social challenges, and enhance the quality of life. AI played a crucial role in building a prosperous society and in promoting innovation, productivity, and economic development.

					By 2025, the theoretical aspects and applications of AI have reached an advanced level, and will foster industrial upgrades with important economic impacts. AI technologies are optimizing operations, increasing productivity, and promoting innovation in various sectors. Society and companiesare increasingly embracing AI, improving efficiency and quality of life.

					By 2030, AI is expected to reach an advanced global level, with China positioned to lead in AI research, development, and innovation. Chinese companies and initiatives are expected to drive AI advancements, significantly impacting productivity, efficiency, and quality of life. This progress is expected to position China as a key player in leveraging AI for economic growth and development.

			

			Since the launch of the AIDP in 2017, numerous actions have been initiated to implement it. In particular, sub-national policies have been introduced to support the strategies outlined in the plan. Provincial governments across the country have initiated policies to promote AI development within their jurisdictions. Between 2017 and May 2023, more than 6,000 local-level policies mentioned AI, and over 500 explicitly referenced AI in their titles. Although many of these policies have been implemented at the municipal level, provincial governments remain the primary sources of AI policies. As planned in the first phase of the AIDP, several initiatives were launched to define the ethical standards and guidelines necessary for the formulation of the AI regulatory framework.

			

			In January 2018, the White Paper on the Standardisation of Artificial Intelligence was published by the China Electronics Standardization Institute (CESI). It emphasizes the central role of norms and standards in supporting innovation and competitiveness. This document was updated in 2021.

			In May 2019, the Beijing Artificial Intelligence Principles were published, which are a set of ethics guidelines for the development and use of AI. The main goal is to promote AI development that is safe, fair, and transparent, maximizing social and economic benefits while minimizing risks and negative impacts.

			In March 2020, the Chinese government launched the National New Generation AI Innovation and Development Pilot Zone announcing the establishment of four new AI pilot zones to encourage the expansion of China’s AI industry in cities where it is already developing.

			In September 2021, the Ethical Norms for New Generation Artificial Intelligence Released were published. These guidelines aim to ensure the responsible development and deployment of AI technologies by emphasizing principles such as fairness, transparency, accountability, and respect for privacy. They represent a significant step towards the ethical regulation of AI in China, seeking to balance technological innovation with social responsibility and the protection of human rights, all within China’s unique political and legal framework, which differs substantially from those in Europe and the US.

			In June 2021, the 14th National People’s Congress passed The 14th Five-Year Plan of China (2021-2025). The plan prioritizes AI as a key for achieving technological self-sufficiency and fostering independent innovation. It emphasizes advancing AI technologies through substantial investments in research and development, funding projects, building dedicated infrastructure, and fostering collaborations among research institutes, universities, and industries. It outlines the implementation of AI technologies in key fields such as manufacturing, healthcare, transport, and agriculture, with specific examples such as advanced robotics, autonomous vehicles, AI-based medical diagnostics, and precision agriculture. To ensure the safe and ethical use of AI technologies, the plan underscores the importance of developing standards and regulations. This includes the creation of regulatory frameworks and guidelines for data management and privacy protection. Furthermore, the plan emphasizes the need to develop skills and training in the field of AI, with educational and training programs for students and workers, as well as initiatives to attract international talent to the sector. Finally, the plan aims to strengthen international cooperation in the field of AI.

			In October 2021, the Artificial Intelligence Standardization White Paper from 2018 was updated, providing a detailed plan to guide the development and implementation of AI standards in China.

			3.2.2. Recent Development

			The first phase of the AIDP, originally planned to conclude by 2020, extended beyond that deadline as numerous legislative acts in this area continued to emerge until 2021. After 2020, we entered the second phase of the AIDP, and from 2021 onwards, there has been a major effort in AI policy-making and regulation to manage and support the adoption of AI in the country.

			In March 2022, the Provisions on the Management of Algorithmic Recommendations in Internet Information Services came into effect. This law aims to prevent monopolistic behavior among AI platforms and to safeguard users’ rights.

			

			In November 2022, the Provisions on the Administration of Deep Synthesis Internet Information Services came into force, regulating the use of synthesis technologies in internet information services. These provisions reflect the Chinese authorities’ intent to strictly regulate advanced AI deep synthesis technologies.

			In July 2023, the Regulations on the Interim Measures for the Management of Generative Artificial Intelligence Services came into effect. These regulations were introduced to govern the development, implementation, and use of GenAI services, addressing concerns about their rapid growth and adoption.

			Finally in August 2023, the China Cyberspace Administration published the Regulation on Facial Recognition Technologies. It is a set of regulations aimed at regulating the use of facial recognition technologies in the country. These regulations were introduced in response to concerns about privacy, data security, and misuse of these technologies. Currently under development is the Artificial Intelligence Act, whose main objective is to design a mechanism that maintains a balance between security and development [29]. This objective resonates with the EU AI Act (Art. 1), even if with distinctions arising from significant cultural differences. “The basic principles underlying the proposed regulation in the draft are as follows: focus on the benefit of people (Art. 4); ensuring the safety of research and products based on artificial intelligence (Art. 5); openness, transparency, and explainability (Art. 6); accountability and legal responsibility of those involved in the research, development, provision, or use of artificial intelligence (Art. 7); fairness and equality (Art. 8); resource efficiency and environmental protection (Art. 9); promotion of innovation (Art. 10); international cooperation (Art. 11); and legality and legitimacy, with an obligation to adhere to socialist core values (Art.14)” [29].
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Figure 3.4: Chinese AI progression (2018-2023).

			3.3 United States

			The US came out in 2016 with an initial AI plan entitled Preparing for the Future of Artificial Intelligence. This plan had seven main tasks: 1) make long-term investments in AI research; 2) develop effective methods for human-AI collaboration; 3) understand and address the ethical, legal, and societal implications of AI; 4) ensure the safety and security of AI systems; 5) develop shared public datasets and environments for AI training and testing; 6) measure and evaluate AI technologies through standards and benchmarks; and 7) better understand the national AI R&D workforce needs.

			In February 2019, the American AI Initiative, Maintaining American Leadership in Artificial Intelligence was launched. It aimed to: invest in AI research; free up resources for AI; establish AI governance standards; build the AI workforce; and protect the US AI advantage.

			

			In March 2019, the US federal government launched AI.gov to facilitate access to all ongoing government AI initiatives.

			In June 2019, the National Artificial Intelligence Research and Development Strategic Plan: 2019 Update was published. The strategy includes the development of shared datasets and public environments for AI training and testing, and it outlines eight tasks (Figure 3.5).
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Figure 3.5: The National Artificial Intelligence Research And Development Strategic Plan [78].

			3.3.1. Objectives and Goals

			The updated plan features changes and expansions from the 2016 plan. The eight points outline key areas to advance AI research and development, focusing on long-term investments, human capacity building, ethical, legal, and societal considerations, and public-private partnerships. The plan aims to sustain US leadership in AI by improving technical standards, increasing access to data, and training the workforce. Below is an overview of the seven updated points and the new point introduced in 2019.

			
					Sustaining long-term investments in fundamental AI research. This point highlights the importance of supporting long-term investments in AI research to ensure continuous innovation and evolution in the field. Actions. Advance data-focused methodologies for knowledge discovery. Enhance the perceptual capabilities of AI systems. Understand theoretical capabilities and limitations of AI. Pursue research on general-purpose AI. Develop scalable AI systems. Foster research on human-like AI. Develop more capable and reliable robots. Advance hardware for improved AI. Create AI for improved hardware. Initiatives: fund foundational research in AI with DARPA and USDA-NIFA for and industry, along with the AI Next campaign and the National Institutes of Health (NIH) Strategic Plan.

					Developing AI systems that complement and augment human capabilities, with increasing focus on the future of work. The aim is to seek new algorithms for human-aware AI, aiming to create systems that can understand and respond to human needs and behaviors more effectively. Developing AI techniques for human augmentation focuses on enhancing human capabilities through the integration of AI, thus improving productivity and quality of life. Developing more effective language processing systems is expected to improve AI’s ability to comprehend, interpret, and generate human language, facilitating smoother and more natural communication between humans and machines. Actions. Develop AI techniques for human augmentation. Develop techniques for human-AI interfaces. Develop more effective language processing systems. Initiatives: NSF’s Future of Work at the Human-Technology, National Oceanographic and Atmospheric Administration (NOAA) human-AI for severe weather predictions, and Department of Energy (DOE) workshop report on Scientific Machine Learning.

					Addressing ethical, legal, and societal considerations in AI. This strategy emphasizes the importance of improving fairness, transparency, and accountability through design as key to ensuring that AI systems operate fairly and understandably, making them more reliable and just. Building ethical AI involves creating systems that adhere to ethical principles and guidelines, ensuring that their development and deployment do not harm individuals or society. Actions. Improve fairness, transparency, and accountability by design. Build ethical AI. Initiatives: Explainable AI (XAI) program, Department of Defense (DoD) strategic plans, and NSF and Amazon collaborations.

					Creating robust and trustworthy AI systems. The strategy assumes that improving the explainability and transparency of AI systems is essential to make their decision-making processes clear and understandable, thereby increasing user confidence, including by facilitating system oversight. Securing AI systems against attacks is vital to protect them from malicious activities and ensure their safe operation. Achieving security and value alignment of AI in the long term involves developing AI so that its goals and behavior remain aligned with human values and interests over time, ensuring that AI contributes positively to society. Actions. Improve explainability and transparency. Build trust. Enhance verification and validation. Initiatives: Department of Transportation (DoT) Federal guidance for automated vehicles, Trojans in Artificial Intelligence (TrojAI), and Robustness against Deception (GARD).

					Increasing access to datasets and associated challenges. This strategy highlights the importance of developing and making accessible a wide variety of datasets to meet the needs of AI applications. Making training and testing resources aligned to both commercial and public interests fosters a balanced growth of AI technologies that serve the needs of businesses and the wider community. Developing open-source software libraries and toolkits promotes collaboration and knowledge sharing within the AI community, enabling developers to build and improve AI systems more efficiently and effectively. Actions. Develop and make accessible a wide variety of datasets. Make training and testing resources match to commercial and public interests. Develop open-source software libraries and toolkits. Initiatives: Second Strategic Highway Research Program, Naturalistic Driving Study (NDS) by the DoT, and Medical-genomics dataset by the Department of Veterans Affairs (VA).

					Supporting development of AI technical standards and related tools. The target is to develop a broad spectrum of AI standards for ensuring consistency, interoperability, and quality. Establishing AI technology benchmarks sets performance criteria and measures the effectiveness of various AI technologies. Increasing the availability of AI testbeds offers more environments for testing and refining AI systems. Engaging the AI community in the creation and adoption of standards and benchmarks fosters collaboration, ensuring that these guidelines are comprehensive and widely accepted, and driving the collective advancement of the field. Actions. Develop a broad spectrum of AI standards. Establish AI technology benchmarks. Increase the availability of AI testbeds. Engage the AI community in standards and benchmarks. Initiatives: SO/IEC JTC 1 SC 42, and MLPerf97.

					Advancing the AI R&D workforce, including those working on AI systems and those working alongside them, to sustain US leadership. The US Bureau of Labor Statistics predicts significant growth in the number of positions for computer and information scientists and engineers. These estimates drive US academic institutions to try to keep up with the enormous growth in interest and growth in AI. The Strategic Plan aims to maintain a robust academic research ecosystem in AI that, in collaboration with the R&D industry, will continue to provide the current huge dividends. Actions. Provide grants and scholarships for undergraduate and graduate students to research AI, along with applied mathematics, statistics, or computer science, and the more effective use of high-performance systems, including in the areas of Machine Learning and Deep Learning. Initiatives: Computational Science Graduate Fellowship program, and Statistical Data Modernization (SDM) project.

					Expand Public-Private Partnerships to Accelerate Advances in AI (new compared to the 2016 plan). Strategy 8 is new in 2019 and reflects the growing importance of public-private partnerships in enabling AI R&D. The goal is to create an even stronger national research partnership between government, academia, and industry, by expanding the already widespread partnerships between federal agencies and further enhancing synergies in areas where the agencies’ missions intersect. Actions. Joint programs to advance open, pre-competitive, fundamental research. Collaborations to deploy and enhance research infrastructure. Collaborations to enhance workforce development. Initiatives: The Future of Computing Research: Industry-Academic Collaborations and Evolving Academia-Industry Relations in Computing Research: Interim Report released by the Computing Community Consortium (CCC).

			

			3.3.2. Recent Development

			In recent years, several US initiatives have been launched to address rapid advances in AI and evolving international scenarios, supporting the overall strategy. In particular, the US is closely monitoring competition with China and exploring potential international interactions and collaborations. Additionally, there has been an increasing focus on ethics and regulation in AI.

			In February 2020, the American Artificial intelligence initiative: year one annual report was launched with the aim of maintaining US leadership in AI. The initiative implements a systematic strategy of government collaboration and engagement with the private sector, academia, civil society, state and local governments, and non-profit organizations, while also focusing on strengthening international collaborations. Emphasis is placed on providing resources for AI, creating an AI-prepared workforce, and delivering services through AI solutions.

			

			In January 2021, the National AI Initiative Act (NAIIA) became law, aiming to promote US leadership in AI. It coordinates national efforts in AI research, technology development, workforce training, and implementation, while promoting international cooperation and aligning policies. The Act also focuses on advanced computational infrastructure, high-quality datasets, and responsible AI development.

			In January 2021, the National AI Initiative Office (NAIIO) was established in accordance with the National Artificial Intelligence Initiative Act of 2020. The purpose of the NAIIO is to coordinate and oversee federal AI efforts. This initiative supports the US national strategy to promote the responsible development and application of AI, while maintaining the goal of global leadership.

			In March 2021, the National Security Commission on Artificial Intelligence (NSCAI) Final Report was released. This document, based on over two years of research, emphasizes the need for substantial AI investment to maintain national security and global competitiveness and provides comprehensive recommendations for the US to address AI challenges and opportunities.

			In May 2021, the Artificial Intelligence Capabilities and Transparency Act was enacted. The law addresses AI ethics, a field that is increasingly recognized for its significant importance.

			In June 2021, the National Artificial Intelligence Research Resource Task Force (NAIRR) was initiated to develop a roadmap for increasing access to AI research tools, fostering innovation, and boosting economic prosperity. The task force aims to create national resources for AI research and promote public-private collaboration.

			In October 2022, the White House published the Blueprint for an AI Bill of Rights. This document aims to ensure that the use of AI respects the civil rights and privacy of citizens. It proposes principles to protect the public, such as protection from bias, transparency and explainability, and robustness and security of AI technologies. It establishes guidelines and principles for the ethical and responsible use of AI. This project, sponsored by the White House Office of Science and Technology Policy (OSTP), is an attempt to ensure that AI technologies are developed and implemented in a way that protects civil and human rights.

			In January 2023, the NAIRR published the National AI Research Resource Task Force Report. This report outlines a detailed plan for creating a national resource for AI research. The report reaffirms the need to provide computational infrastructure, data, and research tools, along with support for the research community, facilitating collaboration between universities, government agencies, private industry, and other research institutions. The importance of inclusive access to available resources is emphasized. The report also highlights the need for training and skills development programs necessary to work with AI technologies. A focus on ethics and responsibility suggests the establishment of ethics guidelines along with measures for security and transparency.

			In October 2023, the Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence was issued. This executive order aims to establish guidelines and measures to ensure the safe, secure, and trustworthy development and use of AI technologies in the US. The main areas of focus include national security, protection of privacy, promotion of innovation, education and training of the workforce, and again the need for international cooperation.

			In December 2023, the Foundation Model Transparency Act was introduced to specifically address GenAI. The act requires the Federal Trade Commission (FTC), in cooperation with the NIST and the Office of OSTP, to set standards for the public disclosure of information regarding the training data and algorithms used in GenAI. The main objective of this act is to ensure that companies provide clear and accessible information about the data used to train their AI models and how they are trained. This transparency is crucial to help users better understand how these models work and to allow copyright holders to protect their rights against any possible violations resulting from the use of their content in AI training data. This problem has led to recent lawsuits [68] and has prompted companies developing GenAI systems to seek agreements with various data providers, such as newspapers [67] [20].
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Figure 3.6: US AI progression (2020-2023).

			3.4 European Union

			In recent years, Europe has launched systematic initiatives in the field of AI, joining the broad international movement by introducing specific indications that orient AI towards human-centric directions. These initiatives require AI that respects human rights, particularly the European Charter of Rights, and that pays clear attention to ethical, reliability, and security aspects. Over time, more focus has been placed on the environment, in line with the European Green Deal.

			In April 2018, the Declaration of Cooperation on AI was signed by 25 European countries with the aim of collectively addressing the challenges and opportunities for Europe regarding AI. Also in April 2018, the Artificial Intelligence for Europe communication was published, providing the first indications of the European AI strategy. This strategy sets the following aims: 1) Boost the EU’s technological and industrial capacity and AI uptake across the economy; 2) Prepare for socio-economic changes; and 3) Ensure an appropriate ethical and legal framework.

			In December 2018, the Coordinated Plan on Artificial Intelligence was released, building on the Declaration of Cooperation on AI and following the Artificial Intelligence for Europe communication.

			In April 2019, the Ethics Guidelines for Trustworthy AI were published, and a clear position began to emerge that puts humans at the center and ensures their rights, especially with reference to the European Charter of Rights.

			In February 2020, two key documents for the development of AI in Europe were released: the White Paper on Artificial Intelligence: A European Approach to Excellence and Trust and the European Strategy for Data. The former suggests national strategies to be adopted by member states along with possible concrete actions. The latter emphasizes the importance of data and how to build a shared approach in Europe to avoid the fragmentation of data collection in individual states. After the release of the White Paper on Artificial Intelligence a public consultation was launched, which also received a broad international response. Finally in April 2021, the Review of the Coordinated Plan on Artificial Intelligence came out, along with the AI Act Proposal. The EU AI Act  was enacted into law in 2024. Like the 2018 Coordinated Plan, the review does not cover the development and use of AI for military purposes. The review provides indications for actions implemented through EU funding programs such as Horizon Europe, Digital Europe, and the Recovery and Resilient Facility (RRF). It puts forward concrete actions for the European Commission and Member States on how to create EU global leadership on trustworthy AI.

			3.4.1. Objectives and Goals

			The proposed key actions reflect the vision that it is necessary to: accelerate investment in AI technologies; act on AI strategies; and align AI policy to eliminate European fragmentation and address global challenges. This will be done through four key tasks and seventeen actions.

			
					Setting enabling conditions for AI development and uptake in the EU. A number of enabling conditions are required: an appropriate governance and coordination framework; the creation of conditions for adequate data collection; and the construction of an adequate IT infrastructure. Actions. 1) Acquire, pool, and share policy insights. Establish an appropriate governance and coordination framework. Create conditions for adequate data collection. Construct an adequate IT infrastructure. Encourage national AI strategies to facilitate joint work. Strengthen exchanges and collaboration through the Member States’ Group on AI and Digitizing European Industry. 2) Tap into the potential of data to facilitate European high-quality for AI. Launch a European Alliance for industrial data, edge, and cloud. Invest in European data spaces and the European cloud federation. 3) Foster critical computing capacity. Improve IT infrastructures. Launch an industrial alliance on microelectronics. Establish testing and experimentation facilities. Invest in research and innovation, development of national integrated large-scale data management and HPC infrastructure. Invest in strengthening Europe’s position in processors and semiconductor technologies for AI.

					Make the EU the place where excellence thrives from the lab to the market. The development and deployment of AI technologies, together with the advancement of data and computing infrastructures, require targeted actions and adequate investment of resources. These efforts emphasize the need to excel in research and innovation (R&I), provide skilled talent, and be supported by appropriate policies and international collaboration. These transversal actions aim to establish the EU as a hub of excellence in AI through research, development, deployment, and commercialization. They also aim to build trust in AI, cultivate skills, and strengthen the EU’s global influence. Actions. 1) Collaborate with Stakeholders through, e.g. the European Partnership on AI, Data and Robotics and Expert Groups. Contractual Public Private Partnership, Co-programmed European partnership on AI, Data and Robotics, Institutionalised European Partnership on Key Digital Technologies (KDT) (later Chips Joint Undertaking), and Co-programmed European Partnership on Photonics. 2) Build and mobilise research capacities. Promote excellence in AI research and innovation, aiming to enhance European competitiveness. Advance in AI autonomy, transparency, green AI, complex systems, and edge AI networks. Mobilize stakeholders for responsible development. Promoting diversity and inclusivity in research projects. Networks of AI excellence centres. Developing enabling technolo­gies. 3) Provide an environment for developers to test and experiment, and for SMEs and public administrations to take up AI. Facilitate the transition of innovation from laboratories to the market, ensuring widespread adoption and implementation of AI technologies. Planning Testing and Experimentation Facilities (TEFs), Digital Innovation Hubs (DIHs), and AI-on-demand platform, and select the network of 210 European Digital Innovation Hubs. Consolidate the AI-on-demand platform as a central European toolbox of AI resources required by both industry and the public sector. Support the creation of local, regional, and/or national AI marketplaces for interaction and exchange of good practices. 4) Fund and scale of innovative AI ideas and solutions. Supporting measures for start-ups, scale-ups and other small and medium-sized enterprises (InvestEU, RRF, Startup Europe, Innovation Radar). Strengthen support and funding for the AI/Blockchain Investment pilot. Implement the European Innovation Council (EIC). Promoting the exchange of information, expertise and best practices between local, regional and national AI start-ups across Europe.

					Ensure that AI works for people and is a force for good in society. The goal is for AI to benefit humanity with reference to EU values. It is fundamental to realize that AI systems are increasingly being used in areas such as healthcare, agriculture, education, infrastructure, energy, transport, space, public services, security, and climate change mitigation. While AI boosts economic growth, enhances the EU’s global competitiveness, and offers social and environmental benefits, it also raises concerns about the protection of EU law, security, and the impact on labor markets. Actions. 1) Nurture talent and improve the supply of skills necessary to enable a thriving AI ecosystem. The EU aims to promote widespread computer literacy and AI understanding among all citizens. To maintain global competitiveness, the EU seeks different professionals with specialized AI skills. Equally crucial are non-technical AI skills to mitigate job market disparities and potential inequality across nations. In September 2020, the Commission launched a new Digital Education Action Plan (2021-2027), integrating measures to enhance AI skills within broader digital skill promotion. The EU also backed EU Code Week promoting computational thinking, coding, robotics, and digital skills widely. By the end of 2020, the Commission granted to support Member States in expanding specialized AI education, funding university networks, SMEs, and AI excellence centers to develop high-quality master’s programs in AI. The approach is to continue using the Digital Education Action Plan, the Digital Europe and Horizon Europe programs, fund doctoral networks and post-doctoral fellowships, focusing in projects related to AI. 2) Develop a policy framework to ensure trust in AI systems. Enhance Europe’s AI innovation capacity while promoting ethical and trustworthy AI. Emphasizing AI’s positive societal impact with a human-centric approach, safeguarding fundamental rights. Continuing the path started with The Ethics Guidelines for Trustworthy Artificial Intelligence, The Assessment List for Trustworthy AI, The White Paper on Artificial Intelligence, the EU Cybersecurity Strategy for the Digital Decade, and the Intellectual Property (IP) action plan. Propose legislative action on a horizontal framework for AI, propose EU measures adapting the liability framework to the challenges of new technologies. Evaluate revisions of existing sectorial safety legislation. Further strengthen cooperation with EU agencies and bodies working on AI. Working on the definition of standards and regulatory requirements. Explore establishing national, regional, or sectoral Security Operation Centres powered by AI. 3) Promote the EU vision on sustainable and trustworthy AI in the world. Promoting human-centric, sustainable, secure, inclusive, and trustworthy AI. Participate in, facilitate and support international, multilateral and bilateral discussions on trustworthy AI founded on an open value-based approach and promote the EU’s approach to AI on the global stage, i.e. through regulatory cooperation, strategic communication and public diplomacy. Foster the setting of global AI standards in close collaboration with international partners and continue to participate in the World Intellectual Property Organisation (WIPO) work on AI and IP rights. Intensify efforts in bilateral exchanges with third countries through structured dialogues and joint initiatives on AI.

					Build strategic leadership in high-impact sectors. This proposal involves specific areas to address joint actions with reference to the European Green Deal, in line with SDGs. Joint actions are also proposed on robotics, the public sector, mobility, home affairs, and agriculture. Actions. 1) Bring AI into play for climate and environment. The EU aims to cut greenhouse gas emissions by at least 55% by 2030 and achieve climate neutrality by 2050, and affirms that AI solutions can significantly contribute to these targets, as highlighted by the Environment Council. AI can make the clean transition more accessible, acceptable, and circular. It can optimize connectivity to energy, transport, and communication networks, and address issues such as waste management, resource depletion, pollution, climate change adaptation, and biodiversity loss. The European strategy highlights that AI can support the Green Deal by: transitioning to a circular economy by making production processes more efficient; better integrating and managing the energy system, enabling sustainable choices; decarbonizing buildings, agriculture, and manufacturing, and improving transport management. The public sector should lead in developing and demanding sustainable AI. AI-powered urban solutions can help cities meet environmental and climate goals. However, AI has a significant environmental footprint, particularly in energy use, necessitating further assessment and actions to ensure a positive net environmental impact. Therefore, further assessments and actions are needed to ensure that the net environmental impact of AI is positive. The main actions envisaged are to: accelerate research and development focused on AI’s contribution to sustainability; support research for greener AI; ensure that the environmental dimension is included in Digital Europe’s actions related to AI applications; create a data space for climate-neutral and smart communities; develop a roadmap for a common European data space for the Green Deal to harness the great potential of data for sustainability and climate adaptation; develop a high-quality digital simulation of the Planet, supported by AI, through the Destination Earth initiative; and explore effective ways to define key performance indicators to identify and measure the negative and positive environmental impacts of AI. 2) Use the next generation of AI to improve health. European health data space (EHDS), Communication on a Pharmaceutical Strategy for Europe, and EU4Health programme. 3)Maintain Europe’s lead: Strategy for Robotics in the world of AI. Further develop the strategic approach taken by past and existing initiatives, especially the Public-Private Partnership in Robotics under Horizon 2020. Support the development of robotic solutions that contribute to the Green Deal, also focusing on other societal challenges such as health and human well-being. Support robotics research and innovation in Europe with the co-programmed European Partnership in AI. Support research and innovation towards the next generation of AI-powered robotics. Develop national investment plans for robotics. 4) Make the public sector a trailblazer for using AI. Adopt AI programme as proposed in the White Paper on Artificial Intelligence. Design a public procurement data space. Fund initiatives for the adoption of AI by the public administrations at local level. Support public administrations to increase citizens’ trust and encourage the use of AI-enabled application catalogues. Support public administrations, including cities and communities, in acquiring reliable AI. 5) Apply AI to law enforcement, migration and asylum. Launch a call for a dedicated common European security data space. Assess the feasibility of a data management and data science framework at the EU level for law enforcement. Develop a global toolkit for law enforcement agencies. Fund research and innovation on AI for applications and knowledge bases for law enforcement, migration, and asylum that are European-based and fully respect fundamental rights and EU values. 6) Make mobility smarter, safer and more sustainable through AI. Develop an AI roadmap for mobility. Consider measures to accelerate the implementation of innovative AI technologies in Europe’s transport and mobility sectors. Establish technical specifications for automated and fully automated vehicles. Assess the potential of vehicle automation for urban transport. 7) Support AI for sustainable agriculture. Using AI to increase farm efficiency while enhancing economic and environmental sustainability. Set up Testing and Experimentation Facilities (TEFs) for AI in the agrifood sector. Promote agriculture as one of the areas covered by the European Digital Innovation Hub (EDIH) initiative. Implement a common European Agricultural Data Space. Establish a European Partnership on Agricultural Data. Support R&I projects.

			

			

			3.4.2 Recent Development

			Since 2021, much effort has been devoted to supporting the implementation of the revision of the Coordinated Plan on Artificial Intelligence and to concluding the path to the publication of the EU AI Act.

			In June 2022, there was the launch of the first AI regulatory sandbox in Spain. This aims to provide the conditions for the implementation of future regulatory standards applicable to the sector.

			In September 2022, the Proposal for an AI liability directive was released, aiming to complement and modernize the EU liability framework by introducing specific new rules for damages caused by AI systems. In December 2023, the Commission welcomed a political agreement on the EU AI Act .

			In January 2024, the European Commission launched an AI innovation package to support Artificial Intelligence startups and SMEs in developing reliable AI that respects EU values and rules.

			In February 2024, the European AI Office was created. This office will promote the development and use of trustworthy AI and international cooperation. The office will also play a key role in the implementation of the EU AI Act, which was approved and published in July 2024 in the Official Journal of the European Union.
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Figure 3.7: EU AI progression.

			

			3.5 Conclusion

			The rapid evolution of AI technologies has prompted nations worldwide to develop and implement national strategies. The examples of China, the United States, and the European Union highlight a global trend toward strategic planning to harness the benefits of AI, while placing differing emphasis on mitigating its risks. China’s New Generation Artificial Intelligence Development Plan (AIDP) stands out for its long-term vision of becoming a global leader by 2030. The plan is comprehensive, integrating AI into various sectors, from industry and society to defense, and emphasizing the importance of ethical standards and a robust innovation ecosystem. The United States has similarly pursued a strategy of maintaining global leadership through sustained investment in fundamental research, workforce development, and the creation of a trustworthy AI ecosystem, with a recent focus on public-private partnerships. The numerous legislative acts and initiatives, such as the Blueprint for an AI Bill of Rights and the Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence demonstrate a strong commitment to addressing the ethical and safety implications of AI. The European Union has adopted a distinct, human-centric approach, emphasizing values, ethics, and a robust legal framework, culminating in the EU AI Act. Its strategies focus on building an ecosystem of excellence and trust, supporting a skilled workforce. While all these strategies share common goals, such as promoting research, building a skilled workforce, and ensuring ethical deployment, they also reflect their unique national contexts and priorities.

			China’s strategy is notable for its top-down, centralized approach and military-civilian integration. The United States approach relies heavily on public-private partnerships and market-driven innovation. The European Union prioritize a human-centric, ethical, and rights-based framework. The recent focus on GenAI and its potential risks, as seen in the United States Foundation Model Transparency Act and specific European and Chinese regulations, indicates a shared international concern—albeit with different approaches—about the need for ever-greater transparency and accountability in this rapidly evolving field.

			Ultimately, these diverse strategies illustrate a global race to define and lead the future of AI, a race that will shape not only economies but also societies for years to come.

			Key Takeaways

			
					Global Strategic Race: Countries worldwide are implementing comprehensive national AI strategies to gain a competitive advantage and lead in the development of AI technologies.

					Common Goals: Despite differences, most national AI strategies share key objectives, including boosting research and innovation, building a skilled workforce, developing robust infrastructure, and establishing ethical and regulatory frameworks.

					Distinct National Approaches:	China: Has a top-down, centralized strategy (AIDP) aimed at becoming the global leader by 2030, with a strong focus on military-civilian integration and industrial application.
	United States: Focuses on maintaining leadership through long-term investments in research, public-private partnerships, and addressing ethical and safety concerns with a market-driven approach.
	European Union: Prioritizes a human-centric, ethical, and trustworthy AI framework, as demonstrated by the EU AI Act, with a strong emphasis on EU values.



					Emerging Regulatory Focus: There is a growing global consensus on the need to regulate AI, particularly new technologies like GenAI, with initiatives aimed at ensuring transparency, accountability, and the protection of user rights and intellectual property.

					Foundations for the Future: These national strategies, while diverse, collectively represent a foundational effort to guide the future of AI, shaping its trajectory in the coming years.

			

			

		

	
		
			

			6. Supporting the Implementation 
of Artificial Intelligence Ethics

			While the discussion of AI ethics has expanded significantly in recent years, comparatively little attention has been devoted to how these principles can be put into practice, and concrete methods for achieving this are often lacking. International and national strategies, including the EU AI Act, frequently emphasize the need for AI literacy and education in AI ethics.

			This chapter examines a series of practical projects that build on lessons learned from implementing the Sustainable Development Goals through the Inner Development Goals framework.

			By adopting a Well-being Working Methodology focused on inner skills, we demonstrate how it is possible to move beyond theoretical discussions toward a practical framework for fostering AI ethics for well-being.

			6.1 Introduction

			In this chapter, we introduce three projects through which we have explored the challenges of supporting the implementation of AI ethics. The AI4Well project, which is the focus of this book, builds on the evidence that emerged from these three projects and carries out an initial experiment in practical application, and it will be presented in the following chapter. All these projects emphasize well-being, which is both the objective of the proposed AI ethics and the first pillar of the ethical framework presented in the previous chapter. They were funded as part of the EUniWell initiative, in collaboration with a total of nine European universities. The projects aim to assess and promote the development of greater well-being, particularly in relation to the adoption of digital technologies, and especially AI. They experiment with methods for developing and evaluating both well-being and digital well-being, while also exploring the impact of AI on society. Supporting the implementation of AI ethics by raising awareness of AI and enhancing inner skills is also a key focus. Some of the projects have experimented with a working method based on inner skills, such as mindfulness, concentration, deep listening, and openness, which facilitated the emergence of an open, intuitive, and effective form of collective team intelligence, referred to as the Well-being Working Methodology.

			6.2 StudentWell Project

			StudentWell - Supporting and measuring student well-being through cross-university interventions1 involved a consortium of four European universities coordinated by the University of Florence2. It was funded through the competitive Seed Funding Programme (Call 3) by EUniWell, which provided € 25.000. The project was conducted from April 2022 to October 2023. The overall objective of the study was to enhance the well-being of university students by implementing a multifaceted project that addresses the growing challenges of stress, anxiety, restlessness, and other mental health issues, while improving inner skills such as concentration, mindfulness, deep listening, and intuition. StudentWell carried out four different well-being-based interventions, one in each participating university. It defined and launched the first pilot using the Well-being Working Methodology. The experiment conducted at the University of Florence also analyzed how to promote ethical behavior.

			6.2.1. Objectives

			The four interventions were strategically designed to provide students with transformative tools to manage stress, regulate emotions, enhance focus, and cultivate inner skills, ultimately improving overall well-being. Through a collaborative and innovative approach, the study empowered students to address mental health challenges using interventions such as mindfulness, meditation, relaxation, immersion in nature, and the Alexander Technique. This study was significant for its pioneering, holistic approach to tackling the growing mental health challenges faced by university students, contributing to the broader goal of promoting well-being in higher education. The project aimed to help students transform stress into well-being, foster peer support, and deepen awareness of psychophysical experiences. By focusing on stress reduction, emotional regulation, and the development of cognitive and inner skills, it sought to enhance overall student well-being. By integrating these interventions into university support systems, it aspired to create a comprehensive well-being service, providing students with accessible, tailored, and discreet resources to strengthen their inner skills and enhance their well-being. The experiment conducted at the University of Florence also included an analysis of the correlations between well-being, mindfulness, and ethical behavior.

			6.2.2. Description

			StudentWell activities were based on the delivery of four interventions: Mindfulness (University of Florence), Alexander Technique (Birmingham University), Forest Bathing (Linnaeus University), and Autogenic Training (Semmelweis University). StudentWell adopted a mixed approach, combining in-person and online elements to test different delivery strategies, offering a holistic program that includes mindfulness, relaxation, active listening, and collaborative activities. All interventions included orientation and follow-up meetings, in which well-being was measured using the Well-being Numerical Rating Scales (WB-NRSs) [4]. This easy-to-administer tool allowed for the objective measurement of intervention effects in the medium term and facilitated data comparison across the entire study. Since the project also aimed to assess the effectiveness of each approach in stress reduction, attention enhancement, and awareness of the body and inner state (e.g., perceptions and emotions), additional validated questionnaires were administered. Statistical analyses compared pre- and post-intervention measures to identify trends in change depending on the intervention, while also accounting for individual dispositions toward change. The pedagogical process across the interventions was two-fold: supporting participants in recognizing and letting go of habitual stress reactions, and developing inner skills to orient the psycho-emotional-physical system toward health and well-being. The project defined and tested the Well-being Working Methodology, based on mindfulness, which facilitated the emergence of an open, intuitive, and effective collective team intelligence.

			Background and Rationale. University students face numerous stressors that negatively impact their performance, emotional well-being, and health. Studies have consistently reported a global increase in mental health problems among students, including high levels of stress and burnout. While short-term stress (eustress) can enhance learning, prolonged stress is linked to academic disruptions, higher dropout rates, and failure. Factors like academic pressures, career uncertainties, financial stress, social isolation, and limited access to support services further exacerbate students’ anxiety and feelings of loneliness. Despite these challenges, many students do not seek help due to stigma and a lack of awareness about available mental health resources. The fear of being judged or labeled, combined with insufficient knowledge about support services, leads to the underutilization of these resources. In response to these issues, the StudentWell project was developed to promote student mental health through non-stigmatizing interventions such as meditation, mindfulness, relaxation, deep listening, immersion in nature, and the Alexander Technique. These approaches were designed to increase self-awareness, improve well-being, and help students manage stress in a supportive environment. Given the existing body of scientific evidence, the project was developed to combine different approaches to enhance well-being, offered through guided interventions to be carried out either together with a peer group or in complete autonomy. Since evidence shows a correlation between well-being, mindfulness, and ethical behavior, this aspect has been further investigated to assess its possible impact on the implementation of AI ethics.

			Methodology. The methodology for analyzing the results of the four interventions was based on applying validated measurement scales to assess various aspects of well-being. Regarding the intervention at the University of Florence, a questionnaire was also administered to teachers to investigate in detail the effects of the intervention on students concerning inner skills.

			The project defined and experimented with the Well-being Working Methodology based on mindfulness3, which facilitated the emergence of an open, intuitive, and effective collective team intelligence. A very positive working atmosphere was created between the partners, promoting well-being and regeneration within the team. We considered this a fundamental condition for achieving the project’s objectives. The principle adopted was to develop well-being in the group in order to develop well-being through the project. We assessed that a group unable to generate well-being in itself would not be able to effectively generate well-being through its activities. The same considerations were extended to the practical implementation of AI Ethics for Well-being.

			During each meeting, time was allocated to care for the participants’ well-being, with two mindfulness-based sessions, one at the beginning and one at the end of the meeting, each lasting 3-5 minutes. The primary goal of the first session was to create a calm, well-being-oriented atmosphere that fostered pausing, concentration, active listening, and openness to different perspectives. The main goal of the second session was to reinforce the level of well-being and regeneration created in the team during the meeting and to make the group aware of the effectiveness and quality of the work accomplished together. Generally, the meetings lasted a maximum of about an hour and fifteen minutes. Using these well-being and regenerative approaches enabled the team to work effectively and harmoniously, while also making the meetings an opportunity to foster well-being and regeneration within the group.

			

			Implementation. The study involved student volunteers from each participating university, aged 18 and above, and representing all genders. All enrolled students at participating universities could apply, with voluntary participation and the ability to withdraw at any time. Inclusion in the research sample required full program participation and completion of both initial and final questionnaires. Universities had to obtain ethics committee approval to propose well-being interventions, adhering to local policies. Participants filled out an initial questionnaire and provided informed consent, with data collected and stored anonymously. Involvement varied by intervention, and data were collected electronically through an anonymous process using a unique code for each participant. Data collection was overseen by designated researchers at each university. A uniform questionnaire was used across all universities, with translations as needed. Each university offered distinct well-being programs, leveraging their unique expertise.

			Metrics. The impact of the interventions was assessed in a pre-post-study design, in which a battery of tests was administered to assess various aspects of well-being and related constructs, such as levels of perceived stress, mindfulness, emotion regulation, psychological inflexibility, and ethical behavior (the last one only at the University of Florence). The questionnaire in electronic format was offered at the beginning (T0) and the end of the interventions (T1). In particular, the questionnaire included a short socio-demographic sheet and the following self-report instruments: WB-NRSs, Perceived Stress Scale (PSS-10), Mindful Attention Awareness Scale (MAAS), the Emotion Regulation Questionnaire (ERQ), and the Acceptance and Action Questionnaire-II (AAQ-II), and a biospheric scale [16](the latter was used only at the University of Florence).

			Mindfulness-based Intervention (University of Florence). The planned intervention was based on the techniques of meditation, mindfulness, relaxation, and deep listening as interconnected paths with inner skills such as concentration, attention, and emotional awareness. Being aware of the present moment was considered a fundamental condition for recognizing and transforming one’s inner state and improving well-being, health, and relationships with others. The training protocol4 consisted of seven sessions, each lasting 90 minutes, held over seven weeks, aimed at nourishing mindfulness, concentration, and insight. The approach was secular and based on the teachings of Zen Master Thich Nhat Hanh [43], which were popularized since the 1970s under the term mindfulness. It also incorporated exercises and practices from well-being and bio-natural disciplines. As this intervention also aimed to assess the disposition towards ethical behavior, the biospheric value scale was applied to measure this characteristic [16].

			The classroom approach was experiential, and exercises for everyday life were also offered, called small ways, which were simple and easy to perform without effort. In each session, only one topic was presented to be practiced during the following week. The intervention was structured into two key parts:

			
					The first part, inhabiting the body, consisted of three weekly sessions and aimed to develop the ability to shift from mental activity to feeling the body and its sensations. It involved exercises on breathing, posture, grounding, and opening the body. The capacity to feel, inhabit, and listen to the body and its sensations was refined. Exercises were practiced to open and ground the body, guiding participants to adopt a posture that facilitated breathing, deep listening, and to develop a greater sensitivity to listening to the body and one’s own sensations.

					The second part consisted of four sessions and aimed to increase inner skills such as mindfulness, concentration, deep listening, sharing, and creativity to face challenges in work, study, and daily life. The ability to listen to ourselves and others, communicate more skillfully, and remain present in difficult situations when experiencing emotions such as anxiety, stress, and restlessness was cultivated.

			

			Below is a brief overview of the content for each week:

			
					Week 1. The closed body and the open body: open the body and exploration of blocks and tensions.

					Week 2. Breathing and rest: grounding, mindfulness, and relaxation.

					Week 3. Posture: allowing the body to assume a correct posture.

					Week 4. Hurry, anxiety, and discomfort — learning to pause and reconnect with the body.

					Week 5. The body’s food: experiencing sensations while eating.

					Week 6. The mind’s food: experiencing a diet for the mind.

					Week 7. Strong emotions: staying with strong emotions.

			

			Each session was structured as follows:

			

			
					Presentation of the meeting.

					Body exercises (Yoga, Tai Chi, Qi Gong).

					Body listening (deep relaxation, short meditations).

					Presentation of the day’s topic through a brief impulse5.

					Contemplation of the impulse.

					Sharing in small groups to facilitate exchange, intuition, and collective intelligence.

					Plenary sharing to develop collective intelligence.

					Presentation of the practices for the following week.

					Conclusion and greetings.

			

			The sessions were facilitated by two instructors with extensive experience in mindfulness practice within the Zen tradition and belonging to the Order of Interbeing. An assistant trained in well-being and bio-natural disciplines guided the activities related to the body. Additionally, a tutor was available via email to provide support and guidance for students’ practices during the week.

			Alexander Technique: Compassion in Practice (University of Birmingham). The planned intervention was based on an educational method that had been applied across a range of fields for more than 100 years and had been taught at the University of Birmingham in Drama, Music, Education, and in staff well-being courses. This intervention allowed students to gain an experiential understanding of safe biomechanic, good use as it is called in the Alexander Technique, with regard to somatic, affective, and cognitive stress reactions. Students had gentle and supportive opportunities to gain experience and understanding of the interrelationship of the different aspects of these reactions. They learned how an orientation of good use toward the body, through the application of the Alexander Technique in stillness and activity, could bring about positive change. The expected results of the intervention were to provide participants with a practical means to transform stress reactions and sustain well-being. The course sessions were oriented toward developing a critical and flexible approach to stress reactivity, aiming to build awareness and practical skills for continuous action in fostering meaningful change. The course brought together the holistic mind-body practice of the Alexander Technique and a mindfulness-based approach. A highly distinctive feature was the emphasis on a practical understanding of the interrelationships between biomechanics, cognition, and emotion, all drawn together in mindful movement and other meditative activities.

			The 8-session course combined in-person and online sessions of 90 minutes. Participants were guided in practices to encourage noticing and letting go of habitual bodily tensions (muscular effort). This learning process encompassed daily activities, giving the students ample opportunity to apply their learning between the sessions. Course sessions included a mixture of the following elements:

			
					Resting. Guided Alexander practices specifically encouraged noticing and letting go of excess muscular tension (effort) while resting, including the Alexander Technique, Art of Lying Down and Good Use Compassionate Sitting.

					Practical explorations. Practical Alexander Technique explorations applied safe biomechanical principles (good use) to activities such as standing, walking, lowering height, holding and moving objects, use of the voice, etc.

					Gentle guidance with tutor’s hands. During the in-person sessions, the tutors (Alexander Technique teachers) offered gentle guidance to assist students with practical explorations.

					Movement for fun. Gentle movement based on Qi Gong enabled students to apply their Alexander Technique learning, encompassing good use of biomechanical principles, simply for enjoyment.

					Reflection and sharing. Within the confidential course sessions, students were invited to share their experiences of applying the Alexander Technique between the sessions, and to ask questions.

					Resources. Students had access to written and audio resources each week. They were encouraged to develop daily practice by listening to the audio recordings.

			

			All sessions, face-to-face and online, were guided by trained Alexander Technique teachers (members of the Professional Association of Alexander Teachers) who were also experienced in research.

			Autogenic Training (Semmelweis University). Autogenic training is a psychotherapy method based on relaxation and its acquisition by practitioners. It was developed by a German psychiatrist J.H. Schultz in the 1930s. Relaxation creates an altered state of consciousness, such as we encounter in everyday life at the border between sleep and wakefulness. During the exercises, the participant concentrates on their bodily sensations and consciously influences these sensations. The participant also makes associations with specific bodily sensations, so his self-awareness also develops during the process. Relaxation is learned with the help of a trained specialist; the essence of the process is that the practitioner learns the method and can therefore do it independently. This greatly contributes to the development of strength and self-confidence. Its aim is also to restore the balance between the sympathetic and the parasympathetic nervous system. It was proven to be effective in reducing stress and improving metacognition and self-regulated learning among university students. The positive effects of Autogenic training on psychosomatic and somatoform diseases are confirmed by clinical studies (e.g., migraine, high blood pressure, asthma, somatoform pain disorder). In addition, positive results can be found in relation to psychological factors such as mood, cognitive performance, and quality of life. During the intervention, the aim was to focus on the psychological factors, to help the students to reduce stress and improve their well-being.

			The intervention took place in closed groups of a maximum of 12 people. During the weekly personal meetings, students experienced guided relaxation with the help of the group leader. The relaxation text was learned and practiced independently in the following week, giving the training its autonomy. Every week, a new formula was learned. Each formula was related to a different physical sensation, and each physical sensation was linked to more abstract psychological and self-awareness questions. After practicing the formula, the related associations and self-knowledge questions were discussed in a group format. At the end of the process, the students received a tool that they could use effectively in the future to reduce stress. The intervention was guided by a graduate psychologist who was also trained in Autogenic training.

			Forest Bathing (Linnaeus University). Forest Bathing, or Shinrin-yoku, evolved in Japan in the 1980s. The method, described as taking in the forest’s atmosphere through all the senses involves undemanding, low-intensity visits to a forest environment. These immersion visits may include slow movement throughout the forest mixed with sitting or lying still in the forest, guided sensory perception and sensory awareness exercises for each of the senses to consciously connect with the forest environment, and interaction with elements of the forest (such as trees, branches, and leaves). The effects of Forest Bathing and the forest as a place for recreation and health promotion have been studied mostly in Japan. The studied indicators include, among others, pulse rate, blood pressure, brain activity, salivary cortisol levels, and heart rate variability, as well as different instruments measuring mood, restoration, and vitality (Profile of Mood States, POMS; Restorative Outcome Scale, ROS; Subjective Vitality Scale, SVS). Several of the reviewed studies suggest both physiological and psychological relaxation as a result of Forest Bathing.

			Accordingly, the Forest Bathing program developed at Linnaeus University was based on Forest Bathing as a way to raise awareness of being in the present and to improve the general state of health and well-being. Expected results for the participants included a reduction in perceived stress, an improved ability to manage emotions, increased levels of concentration and attention, and an overall enhanced perception of well-being. To start the intervention, the participants took part in a guided session for 90 minutes under the direction of a certified Forest Bathing guide. Based on this introduction to the method, each participant practiced self-guided Forest Bathing, supported by recorded guided meditations, for at least a total of two hours each week, for 8 weeks. Participants were given a diary to take notes of their experiences. Every other week, the group met digitally (via a teleconferencing platform freely available to all participants), together with the Forest Bathing guide and the project managers to exchange experiences (so-called sharing sessions).

			Results67. Figure 6.1 presents the data of the participants in the interventions, and Figures 6.2, 6.3, 6.4, and 6.5 report the average levels of well-being measured with the WB-NRSs before and after the interventions. The results show an improvement in all levels of well-being across all the interventions provided. Given the small sample size, it is not possible to generalize the results, but it can be stated that the WB-NRSs successfully tracked the variations in well-being levels even with a very small sample. It will be necessary to replicate the interventions and collect data from a larger population to expand upon the findings of this pilot study.
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			Figure 6.1: Data of the participants in the interventions.
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			Figure 6.2: The impact on well-being measured after the Forest Bathing intervention (SE).

			
				
					[image: ]
				

			

			

			Figure 6.3: The impact on well-being measured after the Alexander Technique intervention (UK).
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			Figure 6.4: The impact on well-being measured after the Autogenic Training intervention (HU).
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			Figure 6.5: The impact on well-being measured after Mindfulness-based intervention (IT).

			

			Interviews. To assess the effects observed in the working group regarding the Well-being Working Methodology, some interviews were conducted with some of the collaborators from the universities who participated in the project. The interviews lasted approximately 30 minutes, and a summary is reported below.

			Rose Whyman8. “There is a clear difference compared to ‘usual’ meetings where everything is rushed. In this approach, we allow ourselves to pause, release tension, and develop awareness of where we are and how we feel. We are present to what is happening in the meeting, open to listening to others. We create the conditions to work in a good way, building a connection, a relationship, and trust with others, fostering well-being within the group. This enhances concentration, and we don’t get distracted, making it easier to listen to others, identify our possible responses, and allow insights to emerge. The atmosphere that develops is one of peace and rest. Communication becomes easier, trust grows, we act in harmony, and we learn from one another, perceiving the group as a resource in its diversity. Finally, pausing together at the end of the meeting, closing as a group, allows us to appreciate the work done together and enjoy the well-being and restfulness we have generated together. We can then prepare for the next task without rushing, not fatigued by the work we’ve just completed”.

			Liz Tunnicliffe9. “This kind of approach is generally adopted in meetings that practice the Alexander Technique. However, for me, this was the first time applying this approach in a professional setting, and moreover, in an international context involving universities from various European countries. The participants were not used to this type of practice. Despite this, starting by pausing helped create a work environment that was different from the usual. It facilitated attentive listening, allowing everyone to share, and encouraged openness and respect for diverse points of view. Even difficult decisions were addressed and resolved easily, in a very collaborative manner, with joyful agreements, mutual appreciation, and trust. There was no competition, only mutual support and respect. This allowed us to always meet deadlines and be highly effective. And this happened even though the meetings were always held online”.

			Victoria Door10. “It’s the best way to work. We begin by pausing our actions and our thoughts. We allow ourselves to stop and listen: at the beginning, during, and at the end of the meeting. This way, we feel better at the end than we did at the start of the meeting, and we develop greater well-being. We work together with space and ease. There’s time to settle in, to start relating to one another without rushing. We become aware of where we are, of our bodies. And we develop an attitude of gratitude, appreciation, and enjoyment in working together this way. We mature the ability to listen to and relate to each other more deeply. Working peacefully, without rushing, allows for clearer thinking and deeper listening to the different points of view. When I am calm, I can have better insights: a state of clarity arises from a physiological state that facilitates listening, reflection, and embracing others. Of course, the person leading the meeting must be qualified11. This way of being and working can be learned; guidelines can be created to facilitate stopping, listening, sharing, and working in an authentic and effective way. Finally, closing the meeting creates a sense of calm and well-being that carries through the rest of the day and the activities that follow”.

			Jenny Lovebo12. “In the group, there was complete unity in tackling the various challenges together and embracing the different perspectives on how to proceed. A collective intelligence emerged, going beyond individual viewpoints. The relaxation techniques13 practiced brought real benefit and well-being to the participants in the meetings; they proved to be a real jewel. They encouraged working in a cohesive way. Ending by pausing and reflecting on how we felt and what we accomplished, without rushing to think about the next tasks, was very beneficial and something I really appreciated. I would love to bring this approach to the meetings I organize in the future”.

			Anna Julia Elias14. “I hadn’t had the chance to work in this way before, and I found it to be an interesting approach, and I enjoyed continuing to apply it in the following meetings as well. At the beginning of the meetings, I immediately felt relaxed; we didn’t even need the initial five minutes, just seeing the others made my body relax instantly. If all meetings were like this, people wouldn’t be so nervous. It was possible to listen to each other deeply. Usually, I tend to speak frequently in meetings, reacting immediately to what is said. However, in these meetings I did not feel the need to act immediately. Instead, I experienced how it was possible to pause, listen, and analyze what others were saying. It was a very pleasant experience. The atmosphere was calm and open; there was no pressure to show or prove something. I didn’t feel a judgmental atmosphere; rather, the meetings were very inclusive and open to different suggestions, which we evaluated for their potential. We had time to think; there was no rush.

			As a result, my perception was that the meetings were very effective. We weren’t jumping from one idea to the next. This allowed us to focus on the various aspects that emerged.

			There wasn’t a sense of constantly feeling like we had to rush from one meeting to another.

			When you rush from one meeting to the next, you’re either still in the previous one or already thinking about the next one, without pausing. In our meetings, however, it was easier to stay present, which also had a positive effect on our well-being, allowing us to concentrate on what we were doing. I have not had the opportunity to try this approach in other projects, but perhaps after this experience I will be able to suggest it”.

			While it can be stated that the Well-being Working Methodology was perceived as very pleasant and effective, it would be necessary to conduct a comparative analysis with other working methodologies to confirm the perceptions expressed by the working group. For this purpose, further research is desirable.

			Questionnaires. As a further analysis of the Well-being Working Methodology, the working group was asked to complete a questionnaire (Figure 6.6) to assess which of the 23 inner skills from the Inner Development Goal (IDG) framework [48] emerged during the meetings. The possible choices for the assessment field were: present, not present, and I don’t know. The questionnaires revealed that all categories of inner skills of the framework (Being, Thinking, Relating, Collaborating, and Acting) were present during the meetings, and almost all of the skills were consistently present (Figures: 6.7, 6.8, 6.9, 6.10, and 6.11). In this setting, the IDG framework was naturally implemented, as detailed in the responses to the questionnaire.
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			Figure 6.6: Inner Development Goals Questionnaire.
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			Figure 6.7: The inner skills ”Being” during the meetings.
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			Figure 6.8: The inner skills ”Thinking” during the meetings.
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			Figure 6.9: The inner skills ”Relating” during the meetings.
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			Figure 6.10: The inner skills ”Collaborating” 
during the meetings.
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			Figure 6.11: The inner skills ”Acting” during the meetings.

			Mindfulness-based Intervention Interviews. Some interviews were conducted with course lecturers involved in the Mindfulness-based intervention, providing a qualitative dimension to evaluate the training intervention. This approach enriches the interpretation of the results in relation to the assessment scales applied to students before and after the training intervention, and facilitates the emergence of perceptions and recommendations through detailed and participatory dialogue. The interviews lasted approximately 30 minutes, and a summary is reported below.

			Flora Bisogno15. “At the first meeting, I sensed curiosity and indecision in the group of students, there was a different use of the room than usual. We were sitting in a circle with yoga mats placed around the room. I perceived a positive excitement among the students. As the course progressed through the various sessions, I noticed a growing sense of ease and familiarity, as well as concentration; for example, no one was looking at their phones. I perceived the need for personal listening, spaces for sharing and expression. Initially, there was a need to create a connection with the teachers, but as the sessions progressed, everything became much more natural. Enthusiasm and the joy of being together grew. The students became increasingly aware of their bodies and their thoughts; they were present in the class, not elsewhere. During the course, some students were enthusiastic, others were hesitant, and some got lost along the way. The presence of the university course professor was not uncomfortable; on the contrary, it created trust. The opportunity to stop and listen to the body again transformed shyness into body awareness and presence. This brought greater calm, tranquillity, and clarity to the students. From an ethical perspective, I observed the emergence of collaboration between students and between students and teachers. Feeling comfortable and well encouraged sharing. The moments dedicated to listening to themselves and to others fostered connections among them, respect, and kindness. They immediately showed sensitivity to issues of war and violence, and these meetings supported them, helping to develop their potential in dealing with such challenges. I have found that almost all the IDG inner skills have improved, namely presence, awareness, the absence of anxiety, increased concentration, and enhanced intuition. The ability to connect, empathize, understand, and communicate has also matured. All these aspects facilitate creativity, courage, and optimism”.

			Lecture B16. “At the beginning, I perceived the group as not very cohesive, but then openness and intimacy developed, with listening and sharing. I noticed an increase in their well-being through body work, listening to the body, deep relaxation, supporting each other, and being present with their own tensions without judgment. Their listening ability grew, and the students shared the utility and the benefits of the course. Gradually, their ability to be present increased. Awareness of their own sensations grew, as did the ability to share, thanks to the greater intimacy. The level of well-being increased. At the end of the course, they wanted to continue and even bring other friends. This actually happened in some other sessions where the topic of exam anxiety was addressed. The ability to listen to their own bodies and to engage in relationships with others improved; the awareness of being ‘in the same boat’ matured. The group became more united, trust grew, various anxieties and worries became lighter, and greater empathy and mutual compassion developed, and communication improved. Awareness has grown; each student has made progress, and this has also manifested in their ‘ethical behavior’.

			The small steps of awareness led them to notice things they hadn’t before, which allowed them to perceive more and have greater opportunities to reflect on how to act.

			I observed a maturation of openness and presence; the group became more friendly, more authentic, and genuine, enabling the sharing of insights on various topics.

			Joy and gratitude for participating in the course increased, along with the happiness of meeting and ‘studying in this way’, experiencing connection and similarities in challenges. A growing trust developed within the group. It is not taken for granted to open up to others; it is not always easy to trust and share, especially the unpleasant feelings we experience. In the meetings, I sensed the courage to move in this direction”.

			

			Similarly, for the evaluation of the Well-Being Working Methodology, the teachers were asked to provide a specific assessment of what they observed in the students with respect to the inner skills described in the IDG framework (Figure 6.6). In this case, the possible choices for the assessment field were: improvement, deterioration, no change, and I don’t know (the last option was never selected). The questionnaires revealed that there was generally an improvement and no deterioration in students across all five categories of the IDG framework: Being, Thinking, Relating, Collaborating, and Acting. It was noted that all inner skills improved after the intervention, except for “Perspective Skills,” “Co-creation Skills,” “Inclusive Mindfulness,” “Intercultural Competence,” and “Creativity,” for which one teacher reported no change. Additionally, one teacher observed no change in “Long-term Orientation and Visioning” (Figures: 6.12, 6.13, 6.14, 6.15, and 6.16)
.
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			Figure 6.12: The inner skills ”Being” after mindfulness interventions.
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			Figure 6.13: The inner skills ”Thinking” after mindfulness interventions.
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			Figure 6.14: The inner skills ”Relating” after mindfulness interventions.
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			Figure 6.15: The inner skills ”Collaborating” after mindfulness interventions.
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			Figure 6.16: The inner skills ”Acting” after mindfulness interventions.

			

			6.3 ShareToWell Project

			ShareToWell - Sharing a common tool to assess well-being at the University: Validation of different language versions of the Well-being Numerical Rating Scales17 involved a consortium of eight European universities coordinated by the University of Florence18. It was funded through the competitive Seed Funding Programme (Call 4) by EUniWell, which provided € 25.000. The project was conducted from October 2022 to December 2023. The goal of the project was the linguistic validation of the British English, French, German, Hungarian, Swedish, and Spanish versions of the WB-NRSs, which were already used in StudentWell. The project was an opportunity to explore approaches for measuring well-being, with the aim of also using it to assess the effects of well-being achievable through AI Ethics for Well-being.

			6.3.1. Objectives

			ShareToWell aimed to provide a reliable and valid tool to assess well-being across the different EUniWell universities. ShareToWell proposed WB-NRSs, which are concise scales that are easy to understand, interpret, and score. It offers a multidimensional approach to well-being assessment, including physical, psychological, spiritual, relational, and general well-being. In ShareToWell, the specific objective was to validate the WB-NRSs across the languages used in EUniWell universities.

			

			6.3.2. Description

			ShareToWell implemented a linguistic validation of the English (UK), French, German, Hungarian, Swedish, Spanish, and Dutch versions of the WB-NRSs. These scales combine the benefits of a brief assessment tool (e.g., reducing respondents’ fatigue, boredom, and loss of interest; suitability for large, multivariate surveys with multiple tests and scales; rapid assessment in pre- and post-administration) with strong psychometric properties (e.g., providing reliable and valid measures of specific dimensions of well-being and detecting changes in well-being due to specific intervention programs).

			For the linguistic validation, three phases were carried out:

			
					Translation. Since the WB-NRSs consist of only five items, a minimal language translation was required.

					Data Collection. The tool was administered to a sample of native speakers of English (UK), French, German, Hungarian, Swedish, Spanish, and Dutch.

					Psychometric Analysis. The psychometric evaluation included item analysis, reliability, and validity assessment of each version, and testing the equivalence of the Italian version with the English (UK), French, German, Hungarian, Swedish, Spanish, and Dutch WB-NRSs.

			

			Background and Rationale. Several influential theories have provided the theoretical underpinnings in the development of well-being measuring tools, helping to shape a comprehensive assessment of human flourishing. While numerous well-being theories have been developed over recent decades, only several have been influential in the design of self-report measures, including the WHO definition of health, Dieners’ model of subjective well-being, and Maslow’s description of hierarchically distributed basic human needs. Other influential theories of well-being include Sen’s capability approach, Antonovsky’s theory of salutogenesis, and Ryff’s six-factor model of psychological well-being. Among these theories, a key element is the World Health Organization’s holistic definition of health, which recognizes well-being as encompassing physical, mental, and social dimensions. Moving from this multidimensional approach to the measurement topic, Bonacchi and colleagues developed a brief measure, the WB-NRSs, that includes physical, mental, social, and spiritual dimensions, acknowledging the interconnectedness and balance among these facets in contributing to an individual’s overall sense of well-being [4]. The WB-NRSs combine the added value offered by a brief scale with good psychometric properties. The WB-NRSs offer a concise, multi-domain measure, developed in Italian and validated in English and Chinese. This study extended the validation to British English, French, German, Hungarian, Swedish, and Spanish versions. The aim was to provide evidence of psychometric robustness, ensuring a high-quality instrument for well-being assessment available in different languages.

			Methodology. The WB-NRSs were administered with other scales to test validity. The scales were chosen following previous adaptation studies [4] [57], and verifying that the linguistic adaptation existed in all the six languages of interest. Hence, the same questionnaire was developed and administered in each country, and it included the following scales:

			
					WB-NRSs.

					Life Orientation Test-Revised (LOT-R).

					World Health Organization Well-Being Index (WHO-5).

					Perceived Stress Scale (PSS).

			

			

			Implementation. The data were collected across six countries. The questionnaire was administered electronically, and participants were provided with study information before being asked to electronically sign a consent form. They participated voluntarily and anonymously, with no incentives provided. The estimated time to complete the survey was approximately 15 minutes. The determination of the sample size was based on the COSMIN guidelines, which recommend a minimum of 10 times the number of items and ≥ 100. In detail, the samples consisted of 347 French participants (F=84.80%, Mage=22.76, SDage=8.29), 214 German participants (F=66.84%, Mage=24.78, SDage=5.20), 572 Hungarian participants (F=68.46%, Mage=29.74, SDage=13.46), 262 Spanish participants (F=63.11%,Mage=30.56, SDage=14.49), 109 Swedish participants (F=84.62%, age=41.36, SDage=13.31), and 252 English participants (F=68.81%, Mage=39.09, SDage=14.92). The study obtained approval from the Research Ethics Committee at each participating university. Preliminary, no-mother-tongue respondents were excluded to clean the samples for the linguistic adaptation (N=69, 3.9%). Then, cases with missing WB-NRSs answers were deleted (N=10, < 1%). For other scales, listwise deletion was employed when missing values were more than 10% (N=113, 6.7%). Therefore, 123 cases (7.3%) were excluded across the samples. In the remaining cases, missing values were replaced with the case item mean (N=9; < 1%). The main demographic characteristics of each sample are presented in Figures: 6.17, 6.18, 6.19, and 6.20.
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Figure 6.17: Number, age and gender of participants.
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			Figure 6.18: Education of participants.
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			Figure 6.19: Employment of participants.
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			Figure 6.20: Marital status of participants.

			

			Metrics. The scales chosen to test the validity of the WB-NRSs were selected based on previous adaptation studies [4] [57] . Hence, the same questionnaire was developed and administered in each country, and it included the following scales: WB-NRSs; Life Orientation Test- Revised (LOT-R), in French, German, Hungarian, Spanish, and Swedish versions; World Health Organization Well-Being Index (WHO-5); and the Perceived Stress Scale (PSS), in French, German, Hungarian, Spanish, and Swedish versions.

			Results. ShareToWell enabled a systematic analysis and validation of the WB-NRSs scale in various European languages. Despite some limitations, the current study represents a step in the multi-language adaptation of the WB-NRSs. The project assessed some advantages and disadvantages of using this well-being measurement approach to support the implementation of AI Ethics for Well-being. The main advantage of the WB-NRSs that emerged is their simplicity and their application to various types of human well-being (physical, psychological, spiritual, relational, and general well-being). One difficulty in applying this approach is the lack of a more objective analysis and comparison, which in StudentWell suggested the integration of interviews and questionnaires. While this approach is easily applicable to humans, it is evidently not suitable for assessing planetary well-being, which requires other approaches, such as the metrics adopted in the SDGs, integrated with the PBs, as proposed in the AI Ethics for Well-being discussed in the previous chapter. Further in-depth studies are therefore recommended.

			

			6.4 DIGWELLEU Project

			DIGWELLEU - Exploratory approach for Digital Wellbeing social impact assessment among adult population in European countries involved a consortium of three European universities coordinated by the University of Murcia19. It was funded through the Well-being Research Incubator Call of EUniWell, which provided € 25.000. The project started in June 2023 and finished in October 2024. DIGWELLEU explored the impact of digital technology in three European countries, with particular attention to the influence of AI on the population. In addition, the project analyzed possible correlations between well-being, mindfulness, and ethical behavior, building on the results of the StudentWell pilot study. The working method adopted was the Well-Being Working Methodology.

			6.4.1. Objectives

			DIGWELLEU explored the impact of digital technology, including AI, at the individual, workplace, and societal level in three European Countries (Spain, United Kingdom, Italy). The aim was to look for the fundamentals of what we call digital well-being.

			The project included the following objectives:

			

			
					Developing an assessment protocol to measure the active population’s digital well-being, including the three levels of analysis: personal and family, workplace, and civic level.

					Designing a measurement tool for digital well-being research, based on online questionnaires and with validation through focus groups.

					Comparing cross-cultural differences among the three European countries involved.

			

			Overall, the project has contributed to the growing understanding of the complexity of digital well-being as a multidisciplinary phenomenon and has provided a platform to assess its social impact in society, with implications for academics, practitioners, and other stakeholders.

			6.4.2. Description

			In line with previous studies on digital well-being as a multilevel concept, DIGWELLEU highlighted how to measure this complex phenomenon from an empirical perspective, using specific indicators to better understand how people experience the risks and opportunities of digital media. The study focused on the active adult population (ages 18-65), since this sample allows for the measurement of the three well-being levels that shape our study: personal and family, workplace, and civic levels.

			Background and Rationale. The effect of digital media uses on well-being is one of the hottest debates in academia and society at large, and research into its impact on well-being has accumulated rapidly. Discussions on well-being and the impact of digital technology began a decade ago, primarily focused on how to avoid the negative effects of technology on human behaviour and negative psychological outcomes. Scholars underline now how digital tools can also enhance various aspects of individual and social life. Understood as an umbrella term, digital well-being is an emerging concept that refers to how people experience the risk and opportunities of digital media on an individual and social level. Some scholars have explained the concept as the ”subjective individual experience of optimal balance between the benefits and drawbacks obtained from mobile connectivity. This experiential state consists of affective and cognitive appraisals of the integration of digital connectivity into ordinary life” [86, p. 938]. Other scholars explain digital well-being as ”crafting and maintaining a healthy relationship with technology that can be used in a balanced and civic way” [92, p. 4].

			Meta-perspectives on digital media use and well-being highlight that social media use does not have an unambiguously good or bad impact on well-being; rather, the associations are complex.

			Methodology. The research design included a structured online survey administered in each country (N=800), supplemented by a focus group involving participants from each of the three countries involved in the project to complement the survey.

			Implementation. A focus group was conducted at the beginning of the project to gather feedback on the structure and content of the questionnaire. It was held via Zoom, lasted one hour, and involved eight participants (Figure 6.21).
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			Figure 6.21 - Participants Characteristics.

			The developed survey was administered in the United Kingdom, Murcia, and Italy, and more than 2,400 responses were collected. It contains several questions about the use of and interaction with digital systems, including those related to AI, and includes the following assessment scales: WB-NRSs, MAAS, and the biospheric scale (only in the Italian survey), which have already been used in StudentWell. The fact that the questionnaire was administered to a sample of 800 users allows us to expand the pilot study already conducted with StudentWell and obtain a more significant assessment of the correlation between well-being, mindfulness, and ethical behavior.

			

			Results. During the focus group, participants shared their experiences and perceptions regarding digital technology at personal, professional, and socio-civic levels. The discussion revealed a complex dynamic, characterized by a mix of dependence, ambivalence, and criticism. On a personal level, participants noted both the benefits and drawbacks of technology in their daily lives. Professionally, while technology facilitates work, it also blurs the line between personal and professional life. In the socio-civic realm, critiques were sharper, with concerns about technology’s impact on democracy and political communication. Overall, there was a shared recognition of the need to find balance and establish clearer boundaries in the use of technology.

			From a personal relationship perspective, the following emerged:

			
					Fatigue and dependence.

					The need for a prudent use to avoid overdependence.

					Ambivalence about not wanting to use it, yet dependence on it in daily life.

					The need for disconnection to separate personal and professional life.

					Desire to reduce use but difficulty in achieving it.

			

			From the professional perspective, the following emerged:

			
					Facilitation of work but complications in distinguishing between personal and professional life.

					Regulation of technology use, with the possibility of using two phones to better separate personal and work life.

					Anxiety over the urgency to respond quickly, generating apprehension and a constant sense of urgency.

			

			

			From a socio-civic perspective, the following emerged:

			
					Damage to political communication, reducing the level of political discourse to mere propaganda.

					Power and control in social media is often held by a small group of companies, putting democracy at risk.

					The moral ambiguity of digital technology, as it can be used to promote human rights but also to spread hate speech and create information overload.

			

			6.5 Conclusion

			The chapter demonstrates that the practical implementation of ethics requires more than theoretical discussions or regulatory frameworks. It demands concrete, context-sensitive methodologies that combine technical knowledge with the cultivation of inner skills. The projects presented, including StudentWell, ShareToWell, and DIGWELLEU, highlight, well-being-oriented approach, which places human flourishing at its center.

			The integration of the Well-being Working Methodology across diverse initiatives proved effective. This approach, rooted in mindfulness, deep listening, and openness, enhanced concentration, fostered well-being, trust and collaboration, and improved outcomes in group settings.

			The positive feedback from participants and the observation that nearly all inner skills from the IDG framework improved support this finding.

			The projects also showed that tools like WB-NRSs can be useful for measuring changes in human well-being, though they need to be complemented by qualitative data and metrics for assessing planetary well-being.

			This study underscores the necessity of combining external measures (e.g., policies, training) with inner transformation (e.g., empathy, presence) in order to foster outer change for human and planetary well-being.

			While the results are encouraging, further large-scale studies are needed to validate and refine these approaches.

			Key Takeaways

			

			
					From theory to practice: Implementing AI ethics effectively requires actionable methodologies, not just guidelines.

					Lessons from the SDGs: The challenges faced in operationalizing the SDGs provide useful parallels for AI ethics, especially regarding multi-stakeholder collaboration and capacity building (e.g., the IDG framework).

					Mindfulness matters: Incorporating mindful pauses, deep listening, and embodied awareness in collaborative work fosters well-being, openness, trust, concentration, intuition, and more ethical decision-making (e.g., Well-being Working Methodology).

					Inner skills are essential: Competencies from the IDG framework—such as self-awareness, empathy, and perspective-taking—are crucial for aligning AI innovation with well-being goals. Inner change is essential for outer change.

					Well-being Working Methodology and IDG framework: the Well-being Working Methodology, based on mindfulness, naturally implements frameworks based on inner skills, such as the IDG framework.

					Validated tools help: Instruments like the WB-NRSs are effective for capturing changes in human well-being, though planetary-level impacts require different measurement approaches.

					Qualitative analysis: In addition to quantitative measures such as the WB-NRSs, it is also necessary to include qualitative analysis, for example through focus groups. 

					Scalability and replication: While results are promising, larger-scale studies and cross-context applications are needed to validate and refine these approaches.
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						7 See also: De Magistris, S., et al. (2025). Well-being in the filigree of peace: There is no peace without well-being. Attualità Pedagogiche, 7, 56–69. 


						8 Senior Lecturer, Department of Drama and Theatre Arts, EDACS, CAL, University of Birmingham, United Kingdom.


						9 PhD in Social Gerontology, University of Keele. University of Birmingham, United Kingdom.


						10 PhD, MSc, MPhil, BEd, BA Hons., Honorary Fellow, Keele University Research Institute Humanities and Social Sciences. University of Birmingham, United Kingdom.


						11 The initial and final practices in the meetings were led by teachers of Alexander Technique (www.paat.org.uk) or lay member of the Order of Interbeing (orderofinterbeing.org).


						12 Senior Lecturer, Department of Health and Caring Sciences. Linnaeus University, Sweden.


						13 Based on mindfulness.


						14 PhD at the Doctoral School of Health Sciences, Semmelweis University, Hungary .


						15 PhD Cultural Anthropology, Certified Practitioner in Thai Massage - Master Osteothai, Yoga and Meditation Instructor.


						16 Educator, Yoga Teacher, and member of the Order of Interbeing. For privacy reasons, personal data are not disclosed.


						17 https://www.EUniWell.eu/what-we-offer/EUniWell-well-being-research-incubator/projects-of-the-first-call/exploratory-approach-for-digital-wellbeing-social-impact-assessment-among-adult-population-in-european-countries


						18 The consortium involves: University of Florence (IT), University of Koln (DE), Nantes University (FR), Leiden University (NL), University of Murcia (SP), Birmingham University (UK), Semmelweis University (HU), and Linnaeus University (SE).


						19 The consortium involved: University of Murcia (SP), Birmingham University (UK), University of Florence (IT).


				

			
		

	
		
			

			7. Artificial Intelligence Ethics for Well-Being: the project

			Artificial Intelligence is a disruptive force, bringing with it the potential to improve human and planetary well-being, as well as significant risks such as the loss of human skills, energy consumption, and the widening of the digital divide.

			To address this complexity, the AI4Well project aims not to limit itself to a post-facto analysis of consequences, but to guide the development of AI in a conscious and responsible way.

			Our work, based on the Well-being Working Methodology and a transdisciplinary approach, has shown that the implementation of ethically grounded AI cannot be separated from the integration of three fundamental elements: technical competence, ethical awareness, and, above all, the development of inner skills such as presence, concentration, empathy, openness, intuition, and collaborative problem-solving.

			Through workshops, focus groups, and a closing seminar, we have explored how AI ethics can become not only a theoretical principle but a concrete action oriented toward the common good.

			7.1 Introduction

			Throughout the chapters of this book, we have undertaken a journey of discovery and reflection—starting from the technical foundations of AI (Chapter 2), moving through governmental strategic responses (Chapter 3) and global ethical initiatives (Chapter 4), and culminating in a proposal for AI Ethics for Well-being, grounded in the SDGs and PBs (Chapter 5), as well as in the practical methodologies for its implementation (Chapter 6). Now, with this concluding chapter, we bring all these elements together by presenting the project AI4Well – Artificial Intelligence Ethics for Well-being20. AI4Well involved a consortium of four European universities, coordinated by the University of Florence21. The project was funded through the competitive Seed Funding Programme (Call 6) by EUniWell, which provided € 25.000. It began in June 2024 and concluded in August 2025. This project represents our vision of an AI that is not confined to a retrospective analysis of its effects, but is instead consciously and responsibly guided to actively promote both human and planetary well-being.

			In this chapter, we provide a detailed overview of AI4Well, outlining its structure, objectives, and outcomes. We show how the project put into practice the principles of the Well-being Working Methodology and of transdisciplinarity, integrating technical expertise with ethical awareness and, above all, with the development and application of inner skills. Through workshops, focus groups, and academic exchanges, we explored how AI ethics can move from being an abstract principle to becoming concrete action oriented toward the common good. A key feature of the project was the development of AI literacy and training courses—including inner skills—tailored for university students, faculty, and other AI stakeholders to support both AI adoption and the implementation of AI ethics. By placing AI ethics within a broader vision of human prosperity and planetary care, AI4Well offers a practical model for universities, policymakers, and organizations seeking to steer technological development toward fair, sustainable, and mindful outcomes. The legacy of this work is not just a project, but also the hope for a future in which AI can effectively support the flourishing of humanity and the planet.

			7.1.1. Objectives

			AI4Well aimed to deepen and refine the study on AI ethics for well-being proposed in the PhD thesis: Artificial Intelligence Ethics for Well-being based on Sustainable Development Goals22 and to gather further insights to support its implementation. The main objectives of the project were to define literacy programmes and training courses that serve as tools to help adopt and implement AI and AI ethics, to raise awareness about AI and how it can promote well-being for both the planet and humanity, while simultaneously evaluating potential risks. The modalities for developing inner skills to support the adoption of AI and the implementation of AI ethics were also included.

			7.1.2. Description

			AI4Well examined the ethical challenges of AI, such as bias, transparency, explainability, loss of human skills, alignment with human values, human oversight, and sustainability and environmental impact. Special attention was given to the use and impact of AI in education, and the concept of well-being was explored in depth, focusing on how AI can contribute to human and planetary well-being, while also analysing potential drawbacks. AI4Well included focus groups, the design and delivery of four pilot workshops and a closing seminar at the University of Florence. The experience gained from these workshops was leveraged to develop insights for the design of training and literacy courses on AI and its applications, particularly in the fields of education.

			Background and Rationale. AI4Well builds on both the background and the rationale of the PhD thesis Artificial Intelligence Ethics for Well-being based on the Sustainable Development Goals. It acknowledged that AI was having a huge disruptive effect, highlighting the need to consider this technology in terms of its impact on planetary and human well-being, and that there was an urgent call to define and apply an ethics framework to guide its development. Building on studies related to the IDGs framework [48], AI4Well contributed to advancing mindful AI adoption and the design and delivery of literacy and training courses as key tools to support the practical implementation of AI ethics. These courses were designed to address not only technical aspects but also to consider inner skills as essential capacities for effective action.

			Methodology. The Well-being Working Methodology was adopted and, through collaboration with the UNESCO Transdisciplinary Chair23, was expanded to incorporate a transdisciplinary perspective. All working meetings followed the Well-being Working Methodology, which was also applied in two of the three focus groups carried out, including sessions with mindfulness-based activities. The third focus group, instead, was conducted using a more traditional approach. In line with the transdisciplinary perspective, collaborators with expertise across diverse fields were invited to join the project, including psychology, anthropology, philosophy, ethics, sociology, physics, education, engineering, computer science, data management, artificial intelligence, economics, business, communication, human resources, health, and well-being.

			Implementation. The project was structured into two phases: the first phase focused on study, sharing, and design, while the second phase involved delivering workshops and the final seminar, as well as analysing the results.

			Phase 1

			The first phase consisted of reviewing the PhD thesis Artificial Intelligence Ethics for Well-being based on the Sustainable Development Goals and of designing a four-workshop AI training programme. These activities were carried out with the support of a group of experts and three focus groups aimed at deepening the understanding of AI Ethics for Well-being and exploring how to facilitate its implementation.

			Topics explored included:

			
					The concept of human and planetary well-being, and ethics of well-being;

					AI and AI Ethics for well-being;

					Challenges related to implementing AI ethics, particularly identifying the necessary skills for effective implementation.

			

			Phase 2

			The second phase of the project involved delivering the four workshops and analysing the results. The following topics were covered: well-being, AI, AI ethics for well-being, and skills for implementing AI ethics.

			A closing seminar was held at the University of Florence to present the AI4Well results and explore potential future developments.

			

			Focus Groups and Mindfulness-based Focus Groups. As part of the project, three focus groups were organized: one using a traditional approach and two based on mindfulness. The traditional focus group involved 11 participants and lasted 1 hour and 15 minutes. The two mindfulness-based focus groups involved a total of 20 participants, 11 in the first session and 9 in the second. Each meeting lasted approximately 1 hour and 15 to 30 minutes. Participants with expertise in various disciplines were invited to the focus groups.

			The two mindfulness-based focus groups were conducted according to the following structure:

			
					Meeting presentation (5min).

					Presentation of participants (name and country of origin, field of research or work, inner atmosphere, e.g., relaxed, serene, worried, excited, stressed, rushed, thoughtful) (10/15 min).

					Short mindfulness-based session (by listening to the breath, body, and sensations, we move from thinking to feeling, giving ourselves a little space for pausing, deep listening and relaxing) (3/5 min).

					Introduction of the AI4Well project (5 min).

					Reading the following impulses:	Can AI facilitate or be an obstacle to the well-being of humanity and the planet?
	Can AI ethics be an effective means to guide AI, or is regulation also crucial?
	Could the 17 United Nations Sustainable Development Goals be adopted as the basic ethical values for AI ethics to achieve human and planetary well-being?
	What difficulties do you see in realizing AI ethics?
	In order to realize AI ethics, is it important to raise awareness and provide training on AI ethics, values, inner and acting skills?



					Contemplation of the impulses24 (5 min).

					Sharing in small groups of 4 to 5 people25 (15 min).

					Sharing in plenary session (15 min).

					Short closing mindfulness-based session (nourishing breathing, pausing, relaxing, returning to the listening of the body, and gratitude for the work done) (3/5 min).

					Conclusion and greetings.

			

			

			Online Four-Workshop Series. Unlock the Potential of Artificial Intelligence for Well-being consisted of a series of four fully online workshops addressed to the four partner universities. The workshops were held via Zoom in English, each lasting between 1.5 and 2 hours, with a maximum of 20 participants. Participants were strongly encouraged to attend all four workshops. Each workshop addressed two to three topics and was led by one or more instructors and facilitators. In three of the four workshops, facilitated by the University of Florence, specific moments were dedicated to promoting participants’ well-being and inner skills, in line with the approach used in project meetings (see Well-being Working Methodology). These sessions fostered the development of skills such as presence, concentration, mindfulness, trust, intuition, and creativity. The workshops also included small-group sharing sessions, plenary discussions, contemplation of key questions, and Q&A sessions. The other workshop, facilitated by the University of Murcia, placed particular emphasis on participant interaction and the encouragement of critical reflection.

			The four workshops represented an initial pilot of a training programme designed to address not only technical skills but also inner skills. The programme content covered knowledge related to AI, well-being, ethics, and AI ethics. In addition, several inner skills (see IDGs framework) were explored and developed through techniques derived from mindfulness. The aim of the programme was to equip participants with both technical and inner skills, enabling them to engage with AI in a more mindful and well-being-oriented way. By integrating theory, personal reflection, and group sharing, the workshops foster deeper awareness of the proposed topics within a collaborative learning environment.

			Workshop 1: Artificial Intelligence, Well-being, 
and AI ethics (2 hours)

			This introductory workshop was the first in the series and introduced participants to the world of AI, with a particular focus on its ethical aspects and its impact on well-being.

			Structure and content:

			

			
					Introduction to the project and workshops (15 min)

					Brief presentation of participants, teachers and facilitators (15 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Topic 1 - AI introduction (30 min)

					Topic 2 - Well-being introduction (15 min)

					Contemplation on questions related to the topics introduced (5 min).

					Sharing in small groups of 4 to 5 people (15 min)

					Plenary sharing (15 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Next workshop introduction

					Conclusion and greetings

			

			Workshop 2: Ethics of well-being, AI ethics for well-being, implementation challenges and Inner Skills (2 hours)

			The second workshop in the series deepened the topic of AI ethics, with a particular focus on the European Union’s approach and guidelines for ethical AI implementation, also considering the development of inner skills. The goal was to provide concrete tools to understand and apply ethical principles in the use of AI, with special attention to individual, collective, and planetary well-being.

			Structure and content:

			

			
					Introduction to the workshop (5 min)

					Brief presentation of teachers and facilitators (2/3 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Topic 1 - Ethics, AI ethics, and AI ethics for well-being (30 min)

					Topic 2 - Ai ethics implementation challenges and inner skills (15 min)

					Contemplation on questions related to the topics introduced (5 min)

					Sharing in small groups of 4 to 5 people (15 min)

					Plenary Sharing (15 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Next workshop introduction

					Conclusion and greetings

			

			Workshop 3: AI creativity and its implications, Experiencing hyper-personalization and its implications, Experiencing AI-empowered platforms and their implications (1.5 hours)

			The third workshop in the series focused on an experiential approach to AI through an interactive focus group, encouraging critical reflection on its applications and implications. Through an open and participatory dialogue, participants gained greater awareness of the changes AI is bringing to creativity, hyper-personalization, and the evolution of digital platforms.

			Structure and content:

			
					Introduction to the workshop (3 min)

					Brief presentation of facilitators (2/3 min)

					Trigger 1 - Experiencing AI creativity and its implications (5 min)

					Trigger 2 - Experiencing hyper-personalization and its implications (5 min)

					Trigger 3 - Experiencing AI empowered platforms and its implications (5 min)

					Sharing with participants (15/20 min)

					Conclusion and final comments (10 min)

			

			

			Workshop 4: Insights into previous workshop topics (2 hours)

			The fourth and final workshop in the series served as a moment of synthesis and deepening, where participants had the opportunity to reflect on the topics covered in previous sessions and discuss any new insights that have emerged. The session was structured to integrate past experiences, gather feedback, and consolidate acquired knowledge. Additionally, it provided an opportunity to collect feedback on the content and methodology used, with the goal of designing future AI literacy and training initiatives.

			Structure and content:

			
					Introduction to the workshop (5 min)

					Brief presentation of teachers and facilitators (2/3 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Topic 1 - EUniWell survey on AI and Digital Well-being (DIGWELLEU EUniWell Incubator Project) (20 min)

					Topic 2 - AI and Creative Industries (20 min)

					Topic 3 - Feedback on content delivered and methodology adopted, and Q&A (20 min)

					Contemplation on questions related to the topics introduced (5 min).

					Sharing in small groups of 4 to 5 people (15 min)

					Plenary Sharing (15 min)

					Nourishing our well-being and inner skills: mindfulness-based session (3/5 min)

					Conclusion and greetings

			

			Closing seminar: Artificial Intelligence for Well-being: Opportunities and Challenges. To disseminate the results of the AI4Well project and gather further insights, a one-day closing seminar was held on 19 May 2025 at the University of Florence. The seminar brought together experts in AI, well-being, and education, including Prof Giorgia Giovannetti, Emeritus Prof Alberto Del Bimbo, Prof Francesco Saverio Pavone, Prof Anna Pettini, Prof Annamaria di Fabio, and Alessandra Pistillo, along with the project partners and the AI4Well expert group. The morning session was dedicated to presentations on the theme Artificial Intelligence for Well-being: What Kind of AI and What Kind of Well-being?, while the afternoon focused on the impact of AI in the educational field, with a round table discussion on Artificial Intelligence and Education: Challenges and Competencies for a Flourishing Future.

			Results
Well-being Working Methodology

			Regarding the Well-being Working Methodology, the findings from the previous StudentWell project have been confirmed, indicating the creation of a calm, open, trusting, and highly effective work environment. Regarding the transdisciplinary approach, it appears that its natural expression is present in the Well-being Working Methodology, which encourages verifications and further explorations. The experimental evidence, in fact, shows the manifestation of all three methodological postulates of transdisciplinary: the existence of Levels of Reality, the Logic of the Included Third, and Complexity [3].

			Levels of Reality.

			The awareness approach adopted in the sessions introduced during the meetings encourages a deep observation of reality, both internally and externally. It is essential to be present with what is happening at every moment, whether in the body, the mind, feelings, sensations, or the surrounding environment. This practice allows for the recognition of the various Levels of Reality, such as the physical level (bodily sensations), the psychological level (thoughts and emotions), and the social level (interactions and context), as well as different perspectives. Instead of seeking to simplify the experience, awareness invites us to remain in touch with, observe, and recognize the multiplicity of what emerges within and around us. This attitude fosters an awareness of interconnectedness, allowing us to observe and embrace diversity, integrating various aspects. By encouraging moments of silence and deep listening, each participant is supported in listening to the different levels of knowledge and perspectives that may arise within themselves, which they can share with the confidence of being attentively heard. Finally, including participants with expertise in different disciplines has naturally led to addressing the topic of AI ethics, fostering sharing and interaction across the various levels of knowledge and expertise of the participants present.

			The Logic of the Included Third.

			The mindfulness-based approach adopted involves developing a space for listening to oneself and others that is calm, gentle, open, inclusive, and soft. It is naturally inclined to consider, welcome, and integrate different perspectives that emerge, creating connections and meeting points that differ from one’s initial standpoint, which are typical of the postulate of the included third.

			

			Complexity.

			Pausing, observing with awareness and concentration allows for a clearer and deeper understanding of reality, revealing how it is composed of extremely interconnected parts, a concept referred to in Zen as inter-being [39]. Every component of reality is connected to the others, and a change in one component impacts all the others. This brings about an awareness of non-separation [37] and a clear vision of the inherent complexity of reality, which reflects the third postulate of transdisciplinarity.

			Focus Groups, Mindfulness-based Focus Groups, Workshops and closing Seminar

			During the focus groups, mindfulness-based focus groups, workshops, and the closing seminar, emphasis was placed on encouraging the expression of inner skills. In both the mindfulness-based focus groups and the workshops, as well as during the final seminar, participants engaged in contemplative sessions on questions related to AI, with the aim of fostering individual and collective insights. The study methodology involved, after each contemplation session, a period of sharing and deep listening to elicit the collective intelligence of the group. Below is a summary of the insights that emerged.

			General Position on Artificial Intelligence.

			People often show initial optimism and trust toward AI, similar to their reactions to earlier transformative technologies like the Internet and smartphones. However, this initial trust was often accompanied by fears and stress related to:

			

			
					Limited understanding of how AI works, which generates uncertainty and anxiety.

					Impact on employment: fear of job loss or radical transformation of many professions.

					Social consequences: risk of a widening digital divide between those with access to advanced AI solutions and those limited to less effective versions.

					Very high energy resource consumption of AI.

					Concentration of power in a few large companies, more focused on profit than collective well-being.

			

			At the same time, there was awareness that:

			
					AI can bring significant benefits, for example in medicine, scientific research, industrial production, process optimisation, strategy development, and decision support.

					There is a need for conscious and responsible use of AI, oriented towards the well-being of individuals and society, as well as an urgent need for AI education (as is already necessary for smartphones and social media) to prevent potential negative effects.

					Transparency, explainability, and interpretability of AI systems are essential to build trust.

					A deep reflection is needed on the relationship between AI and the economy: profit should be a means, not an end, avoiding situations where economic interests outweigh social needs.

			

			Ethics and Regulation

			

			
					AI is a powerful tool that amplifies human objectives: if the goals are positive, it can accelerate their achievement; if negative, it can amplify harmful effects.

					AI ethics is essentially an extension of human ethics: technology reflects the values and intentions of its designers and users.

					It is essential to promote values and sensibilities, and to develop AI aimed at the well-being of humanity and the planet, also drawing inspiration from principles of collaboration found in nature.

					The SDGs provide a useful point of reference for AI ethics, but they are often not well known and can be difficult to measure effectively; more appropriate metrics are therefore required.

					A more ecocentric approach should be incorporated into the AI ethics for well-being based on SDGs.

					Ethics alone is not enough: it must be complemented by appropriate regulation, such as the EU AI Act, to support responsible AI implementation and use.

					Rules should promote mindful design across all actors in the AI ecosystem.

			

			Implementation of Ethics

			Despite numerous initiatives on AI ethics, there are significant challenges in translating principles into concrete action, a situation comparable to the difficulties encountered in implementing the SDGs. To address these challenges, it is necessary to:

			

			
					Develop both technical and inner skills, such as deep listening, creativity, openness, collective intelligence, and the ability to take action (see IDGs framework).

					Raise awareness and train all stakeholders, integrating mandatory courses on ethical and inner skills alongside technical training.

					Promote concrete actions, not just theoretical frameworks: theory and practice must advance together.

			

			AI, Well-being, and Sustainability

			
					The concept of well-being should be considered in two integrated dimensions: humanity and the planet.

					AI can contribute to health, education, and social progress, but can also have negative environmental impacts (energy consumption, use of critical materials).

					The vision of AI for Good requires approaches inspired by Deep Ecology, integrating the needs of nature and society.

			

			AI, Education, and Human Development

			
					The large-scale adoption of AI affects study, work, and daily life. It is necessary to carefully evaluate the timing and methods of its use in education, from early childhood to university.

					Certain uses of AI in education could compromise students’ cognitive development; therefore, a careful and responsible use of AI in this field must be considered.

					It is essential to experiment with and monitor ways of introducing AI into life and school curricula, ensuring it fosters human potential rather than limiting it.

					Reflect on how AI influences critical thinking, quality of analysis, and the capacity for insight.

					Mandatory inclusion of inner skills training in curricula.

			

			

			Artificial Intelligence and Work

			
					Widespread fears of being replaced by AI, particularly in certain professions, leading to significant stress and uncertainty.

					Possible reduction in work quality, even if accompanied by increased speed and productivity.

					Need to promote AI use in a consultative and supportive role, rather than a prescriptive one.

			

			The feedback collected confirms findings already highlighted in the Artificial Intelligence Ethics for Well-being based on Sustainable Development Goals PhD thesis and in other EUniWell projects (StudentWell, ShareToWell, DIGIWELLEU), and they reinforce the urgency to:

			
					Promote AI literacy and training in the broadest sense.

					Develop not only technical skills but also inner and acting skills.

					Create concrete regulations and ethical strategies.

					Ensure AI adoption is oriented towards the well-being of both people and the planet.

			

			7.2 Conclusions

			AI4Well has demonstrated that fostering a responsible, well-being-oriented approach to AI requires an integration of technical competence, ethical awareness, and inner skills. The project’s combination of the Well-being Working Methodology with a transdisciplinary perspective created a fertile environment for deep reflection, mutual learning, and the emergence of collective intelligence. From the implementation of focus groups, mindfulness-based sessions, and the four pilot workshops, several core conclusions emerged:

			

			
					AI for Well-being is both a promise and a challenge: Participants recognised AI’s potential to contribute to health, education, sustainability, and social progress, while also expressing concern over risks such as bias, concentration of power, loss of human skills, environmental costs, and the widening of the digital divide.

					Ethics must be actionable: While ethical principles are widely discussed, translating them into concrete practices remains difficult. AI4Well highlighted the need for operational frameworks, such as IDGs framework, that integrate ethics into design, deployment, and governance, supported by regulation such as the EU AI Act.

					AI Ethics for well-being based on SDGs: Scientific evidence shows that AI can effectively contribute to the implementation of the SDGs, even within the framework of the PBs.

					Inner skills are essential for ethical AI adoption: Skills such as deep listening, openness, creativity, and the capacity for collective problem-solving (as outlined in the IDGs framework) enhance stakeholders’ ability to apply AI responsibly and for the common good.

					Well-being implementation: To facilitate the implementation of AI Ethics for Well-being, it is essential to support the well-being of all stakeholders involved in this process. This requires fostering inner change, namely the development of inner skills, in order to generate outer change, such as through AI ethics.

					Education is a strategic priority: AI literacy should extend beyond technical understanding to encompass inner skills as well as ethical, societal, and sustainability considerations. Early and continuous education, from schools to universities, is essential to prepare individuals to navigate AI’s opportunities and risks.

					Well-being must be multi-dimensional: Human and planetary well-being are interconnected. AI for Good initiatives must incorporate environmental sustainability, drawing inspiration from principles such as Deep Ecology.

					Transdisciplinarity strengthens solutions: This approach is crucial for addressing AI ethics comprehensively, enabling richer problem analysis and more holistic solutions.

			

			Key Takeaways

			
					Blend technical and inner skills: Effective AI ethics implementation requires not only technical know-how but also values-based competencies and inner skills.

					Design for both human and planetary well-being: AI strategies should align with sustainability goals and avoid purely profit-driven approaches.

					Integrate ethics into education: Ethical reasoning and inner skills should be embedded into curricula alongside STEM subjects.

					Well-being Working Methodology: Using participatory and reflective approaches — including mindfulness-based and collaborative methods — can foster well-being within the team while promoting deeper engagement, generating higher-quality insights, and supporting more effective action.

					Regulation and ethics go hand in hand: Policy frameworks must be complemented by cultural and educational efforts to ensure the responsible development and adoption of AI.

			

			

			By positioning AI ethics within a broader vision of human flourishing and planetary stewardship, AI4Well offers a replicable model for universities, policymakers, and organisations seeking to guide AI innovation toward outcomes that are equitable, sustainable, and mindful.

			

			
				
						20 https://www.euniwell.eu/what-we-offer/seed-funding-programme/projects-of-the-sixth-seed-funding-call-2024/ai4well-artificial-intelligence-ethics-for-well-being


						21 The consortium involved: University of Florence (IT), Birmingham Uni­versity (UK), Semmelweis University (HU), and University of Murcia (SP).


						22 De Magistris, S. (2025). Artificial Intelligence Ethics for Well-being Based on the Sustainable Development Goals, PhD thesis, University of Florence. Open access: flore.unifi.it/handle/2158/1427716.


						23 utc.unifi.it.


						24 Contemplation involves seeking answers to questions through intuitive, rather than purely rational, intelligence.


						25 The sharing consisted of facilitating listening to oneself and to others, and entering into connection. An experienced facilitator of the technique is present to introduce the session and pass the word to one of the participants. The person speaking cannot be interrupted; at the end of their contribution, the word is passed to another person until everyone has had a chance to speak.
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