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FOREWORD

As Tiirkiye's national science academy, the Turkish Academy of Sciences (TUBA) is
responsible for advancing scientific knowledge, supporting excellence in science, and
contributing to the development of evidence-based national science and technology
policies. Since its establishment, TUBA has sought to bolster the scientific ecosystem
in our country by promoting high-quality research, supporting young scientists,
encouraging interdisciplinary collaboration, and championing the dissemination of
scientific thinking across society. We believe that scientific knowledge and qualified
human capital are the most valuable resources for achieving sustainable
development, technological independence and international competitiveness.

Today, humanity is experiencing one of the most profound technological
transformations in history, driven by the rapid advancement of artificial intelligence
(AD). Al is no longer confined to computer science; it is transforming virtually every
scientific discipline, including medicine, engineering, the social sciences, education,
economics, law and the humanities. New Al-driven methodologies are accelerating
scientific discovery by providing unparalleled analytical capabilities, thereby
changing the way knowledge is produced, shared, and utilized. However, these
developments also raise important questions concerning ethics, governance,
transparency, security and the future relationship between human and machine
intelligence.

In this context, TUBA keeps a close eye on emerging scientific and technological
developments, contributing to national science policy through its thematic and
specialized working groups. These groups bring together distinguished scientists and
experts from various fields to evaluate technological transformations, identify
strategic opportunities and challenges, and inform decision-makers and the public
about emerging trends. By publishing scientific reports, holding workshops and
conferences, and producing other publications, TUBA aims to raise public awareness
and provide guidance on developments that are reshaping science, technology and
innovation ecosystems in Tiirkiye and around the world.

Al has also become a central theme in international scientific dialogue. TUBA actively
contributes to discussions and policy development within major international
scientific organizations and academy networks, including the InterAcademy
Partnership (IAP), All European Academies (ALLEA), the International Science
Council (ISC), Science 20 (S20), the Association of Academies and Societies of Sciences
in Asia (AASSA) and the World Science Forum. On these platforms, the transformative
impact of Al on science, society, education, governance and economic development
has become a key discussion point. We are delighted that Tiirkiye will host the World
Science Forum in Istanbul in 2027, which will provide a valuable opportunity for the
global scientific community to continue discussing the opportunities and challenges
posed by Al and related technologies.

Xi



This volume brings together valuable contributions from distinguished authors
across various scientific disciplines, examining Al from multiple perspectives. The
book explores the scientific foundations, technological developments, societal
implications, ethical dimensions, policy considerations and future prospects of Al
within the broader framework of the National Technology Initiative. In this respect,
the book serves as an expanded second volume of TUBA's National Technology
Initiative: Social Reflections and Tiirkiye's Future, published in 2022, focusing
specifically on the transformative role of Al in contemporary society.

I would like to express my sincere gratitude to all the authors and contributors who
shared their expertise and insights for this publication. I would also like to thank the
Turkish Technology Team Foundation (T3 Foundation) and the KUME Foundation for
their valuable cooperation and contributions to this important work. Lastly, I am
grateful to Mr. Selcuk Bayraktar for his invaluable support for the National
Technology Initiative and for his contributions to the growth of Tiirkiye’s science and
technology ecosystem.

This book will serve as a valuable reference for researchers, students, policymakers,
and anyone interested in understanding the opportunities, responsibilities, and
future directions emerging in the age of artificial intelligence.

With the hope that this work will contribute to scientific advancement, technological
development, and the future prosperity of our country and humanity, [ present it to
our readers with my deepest appreciation.

Prof. Dr. Muzaffer SEKER )
Turkish Academy of Sciences (TUBA), President
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FOREWORD

Humanity has rebuilt its vision of civilization with every major technological leap. The
transformation we face today with artificial intelligence is likewise a civilizational
threshold at which humanity’s relationship with knowledge, production, and truth is
being reshaped. This new era is concerned not only with what we are capable of
producing, but also with the kind of world we wish to build. For us, this process
represents a new and strategic phase in strengthening our aspiration for full
independence in every field.

The global race in artificial intelligence has evolved from a pursuit of technological
superiority into a struggle over which values will shape the future of humanity. Today,
we are facing not just economic competition, but also a technocapitalist attempt at
global domination, in which powerful technology monopolies view war, peace and
human life as mere “optimization problems”. We are living in a period when ethical
and moral values, priorities and conceptions of humanity are being reconsidered. In
a world where Al is playing an increasingly important role in decision-making
processes, issues such as justice, transparency, security and moral values have never
been more important. Therefore, alongside the production of technology itself, the
principles upon which technology is developed have become a strategic determinant.

It is precisely at this point that the vision of the National Technology Initiative of
Tiirkiye serves as a guiding principle, shaping technology through the values of our
ancient civilization. Our civilization is one of the heart. Technology in the hands of one
without heart, without compassion, becomes nothing more than an instrument of
destruction. This approach is based on the idea that human beings, the noblest of all
creation, or Ashraf al-Makhluqgat according to our beliefs, should be at the center,
while also enhancing technological development and production capacity. The
determination to become a rule-maker in transformative fields such as artificial
intelligence is not about being a mediocre follower in a lane defined and governed by
others, but about building an entirely new paradigm founded on justice and
compassion. In this respect, our growing ecosystem embodies a vision of
conscientious progress, shaped not only by technical competence, but also by thought,
morality and responsibility.
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Within this framework, it becomes even clearer that human willpower is the
fundamental force that determines the direction of technology. The technology
celebrated today as artificial intelligence is, essentially, nothing more than a statistical
prediction algorithm unaware of its own existence. However, human beings
transcend these lifeless numbers. They are not products of statistics, but of will and
spirit. For artificial intelligence to serve humanity, a conscious approach to
governance and a robust ethical framework are essential. All stakeholders, including
technology developers, academia, the public sector, private industry and civil society,
must demonstrate a strong and united commitment to a common goal.

Reflecting this civilizational perspective, this work offers a holistic view of artificial
intelligence, examining it through a broad framework that encompasses global
developments, Tiirkiye’s national approach and forward-looking discussions. By
addressing the opportunities and risks of artificial intelligence, this book illuminates
an era in which the relationship between technology and humanity is being redefined.
In this respect, the book aims to help us not only understand the present, but also
contribute to constructing a future vision grounded in values.

The truth is that the key to the future does not lie in the dark lines written by others,
but in our own will and in the profound secret of becoming 'one' while preserving
human dignity.

I would like to thank TUBA President Prof. Dr. Muzaffer Seker, as well as all the
authors and editors, for their contributions to the publication of this volume.

Selcuk BAYRAKTAR
Chairman of the Board of Trustees
T3 Foundation and KUME Foundation
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EDITORIAL NOTE

Every transformative era is defined by a technology that reshapes the means of
production, as well as the way societies think, govern, compete and imagine their
future. Today, Al is that defining technology. In just a few decades, Al has evolved from
an academic research discipline into a fundamental capability that influences
scientific discovery, industrial production, national security, public administration,
healthcare, education, finance, communications and human interaction. Crucially, Al
has also become a strategic asset that is increasingly determining the technological
competitiveness and geopolitical standing of nations.

The emergence of Al signifies much more than just another phase of digital
transformation. It marks the beginning of a new technological paradigm in which
knowledge itself becomes the main driver of economic growth, social development
and national resilience. As algorithms become capable of learning, reasoning and
generating, and of supporting increasingly complex decision-making processes,
countries face the dual challenge of adopting these technologies as well as developing
the scientific, institutional, ethical and industrial capacities required to shape their
evolution. Al is therefore both a scientific revolution and a strategic imperative.

It is in this context that the book ‘Artificial Intelligence and National Technology
Reflections’ has been prepared. This volume takes a multidimensional approach to Al,
examining it as a phenomenon situated at the intersection of science, engineering,
public policy, economics, security, governance, education, ethics and national
development. Bringing together distinguished scholars, engineers, policymakers and
practitioners from a variety of disciplines, this book provides an integrated
perspective, connecting the global evolution of Al with Tiirkiye’s national
technological aspirations, and extending the discussion towards the opportunities
and responsibilities that will shape the coming decades. The aim is to give readers a
thorough understanding of how Al is changing the relationship between technology,
society, and national capability.

The book’s intellectual architecture reflects this holistic vision. Its three main sections
are successive stages of a single narrative. Together, they guide the reader from an
understanding of Al’s global foundations and the development of national capabilities
and institutions to an examination of future technological, ethical, and societal
transformations. Progressing from ‘Global Landscape’ to ‘National Landscape’ and
finally ‘Future Landscape’ is an intentional intellectual journey that demonstrates
how sustainable leadership in Al requires continuous interaction between scientific
knowledge, national strategy and long-term vision.
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The first part, ‘Global Landscape of Artificial Intelligence Technology’, establishes the
scientific and technological foundations upon which the rest of the book is based.
Understanding Al requires an appreciation of its historical evolution, the scientific
principles that underpin it and the global dynamics that continue to influence its
development. The chapters begin with TUBA’s contribution, which examines the
transformation of science in the age of artificial intelligence and shows how Al is
reshaping research methodologies and the production, dissemination, and
governance of knowledge. They then trace the evolution of Al from symbolic systems
to machine learning, deep learning, generative Al, and explainable Al, as well as
exploring the emerging discussions surrounding artificial general intelligence.

This section highlights the technological evolution that has made modern Al possible
as well as the enabling infrastructures that have contributed to this development.
These include large-scale data ecosystems, advanced processors, high-performance
computing and large language models. It also considers Al as a tool for geopolitical
competition, showing how nations are competing through economic power,
computational capacity, talent, research ecosystems, semiconductor technologies and
innovation networks. The discussion then moves on to cover international
collaboration, sustainability, labour markets, intelligent communication systems and
education. It emphasises that Al is a phenomenon that is scientific, economic, social
and geopolitical all at once. Together, these chapters provide readers with a
comprehensive understanding of the global Al ecosystem and the forces currently
redefining international technological leadership.

While the first part establishes the global context, the second part, ‘National
Landscape of Al (Tirkiye Perspective)’, demonstrates how these worldwide
developments translate into national capability. This transition is one of the book’s
defining characteristics. While other books treat global developments as external
trends, this one explores how countries can transform scientific advances into
strategic national assets through coherent public policy, institutional coordination,
human capital development, industrial innovation and long-term investment.

Within this framework, the National Technology Initiative emerges as the central
organising principle that connects technology with national development. The
chapters analyse the National Al Strategy in Turkiye, the contributions of the Turkish
Technology Team (T3) Foundation, TEKNOFEST, and the T3Al initiatives. They also
examine regulatory developments and the growing integration of Al in defence
industries, public administration, education, entrepreneurship and research
ecosystems. Together, these contributions demonstrate that a successful Al
transformation requires institutions that can support sustainable scientific
production, entrepreneurial dynamism, interdisciplinary collaboration and public
trust.
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Importantly, this book’s national perspective does not advocate technological
isolation. Instead, it argues that meaningful participation in the global Al ecosystem
requires robust domestic capabilities. Nations that develop qualified human
resources, advanced research infrastructures, reliable governance mechanisms,
competitive innovation ecosystems and value-based technological policies can
become active contributors to technological change. The second part illustrates how
national technology policies can promote scientific independence, economic
competitiveness and strategic resilience in an increasingly interconnected world.

The third part, ‘Future Landscape of Artificial Intelligence’, starts with KUME
Foundations’ chapter, and broadens the discussion to encompass the long-term
implications of Al for humanity, beyond present capabilities. Having set out the global
scientific foundations and the national strategic perspective, the volume moves on to
consider the future of technology itself. The final section acknowledges that Al is still
in its infancy and that its most profound consequences are yet to be realised.

The chapters investigate the evolving relationship between Al and various fields,
including culture, governance, ethics, quantum technologies, artificial general
intelligence, human-Al collaboration, environmental sustainability, Al safety, trust,
accreditation, optimisation techniques and future risks. Rather than making
speculative predictions, the chapters examine the institutional, philosophical and
technological choices that will influence the development of Al in the coming decades.

This section’s emphasis on the inseparability of future technological progress and
ethical responsibility is a particularly valuable contribution. As Al systems become
more autonomous and are integrated into critical infrastructures, societies must
strengthen governance, transparency, accountability, explainability and human
oversight mechanisms simultaneously. Rather than presenting issues such as
deepfakes, autonomous weapons, misinformation, environmental impacts,
algorithmic fairness, and trustworthy Al as peripheral concerns, the book highlights
them as central components of responsible technological development. By doing so,
the book reinforces the idea that sustainable innovation requires technological
excellence and institutional maturity.

Taken together, these three sections reveal the central philosophy that underpins the
entire book. Al cannot be understood through a single disciplinary lens. Its
development depends on scientific research, engineering innovation, industrial
capacity, educational transformation, legal frameworks, ethical reflection,
international cooperation and strategic public policy all working together
simultaneously. While each chapter offers a unique perspective, collectively they
demonstrate that Al is best understood as an ecosystem whose success hinges on the
interaction of numerous interconnected components.
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Another defining strength of this volume is its interdisciplinary nature. The
contributors represent a wide range of fields, including computer science,
engineering, law, economics, education, international relations, public
administration, communication, defence studies, sustainability and philosophy. This
diversity enables the book to transcend conventional disciplinary boundaries,
reflecting the inherently multidisciplinary nature of Al itself. Readers are therefore
invited to understand the broader transformations that accompany them across
scientific, institutional, economic and societal domains.

The book also reflects a significant shift in the way contemporary Al scholarship is
conceptualised. Much of today’s literature either focuses on highly specialised
technical developments or on isolated ethical and policy debates. In contrast, ‘Al and
National Technology Reflections’ seeks to integrate these dimensions into a coherent
analytical framework. It examines scientific progress alongside governance,
technological capability alongside national strategy, innovation alongside
responsibility, and global developments alongside local implementation. This
integrated approach provides a more comprehensive understanding of Al as a
technological revolution and a societal transformation.

The book’s contribution to ongoing discussions surrounding the National Technology
Initiative is equally significant. Al is becoming one of the main drivers of scientific
competitiveness, industrial productivity, national security and digital sovereignty. By
linking Al research to broader issues of national technological development, the book
shows how scientific excellence can promote sustainable economic growth,
institutional resilience and international competitiveness, all the while remaining
firmly rooted in ethical principles and human-centred values.

For researchers, this book is an extensive, multidisciplinary reference work that
covers the scientific foundations, strategic dimensions and future trajectories of
artificial intelligence. For policymakers, it offers an integrated perspective on
governance, regulation, education, innovation policy and institutional capacity
building. Students and educators will find it to be a comprehensive introduction to
one of the defining technological transformations of our time. For industry leaders
and entrepreneurs, it highlights the opportunities and challenges of building
competitive Al ecosystems. For all readers interested in the future of technology, it
offers a balanced exploration of the opportunities and responsibilities involved.

This book is not intended to provide definitive answers to all the questions raised by
artificial intelligence. Instead, its purpose is to encourage informed discussion, critical
thinking, interdisciplinary collaboration and responsible innovation. The rapid
evolution of Al means new scientific discoveries, technological breakthroughs and
policy challenges will continue to emerge. Nevertheless, the principles explored
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throughout these chapters, scientific rigour, technological excellence, ethical
responsibility, institutional resilience and long-term strategic vision, will remain
essential foundations for navigating this transformation.

As Al continues to reshape the future of science, economies, governments and
societies, there is an increasingly urgent need for comprehensive, interdisciplinary
and internationally informed scholarship. We hope that ‘Artificial Intelligence and
National Technology Reflections’ will serve as both a valuable academic reference and
an enduring contribution to the broader global conversation on artificial intelligence.
Bringing together scientific insight, national experience and forward-looking
reflection, this volume aims to promote the development of Al that advances
knowledge, strengthens institutions and serves humanity, thereby contributing to a
more innovative, responsible and sustainable technological future.

Prof. Dr. Hiiseyin ARSLAN Dr. Abdulkadir TASDELEN
TUBA Full Member & Istanbul Ankara Yildirim Beyazit University
Medipol University
Dr. Elvan KUZUCU HIDIR Dr. Ozan Ahmet CETIN
T3 Foundation KUME Foundation
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