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PREFACE

This book began in a room full of screens. In 2025, curating an
exhibition, which had countless instances of Al-generated imagery,
for a digital art festival in Istanbul, I found myself surrounded by the
outputs of systems I had spent years theorising as visual phenomena,
and unable to answer a simple question: What are these things made
of? Not computationally, but physically. What was mined, refined,
assembled, powered, cooled, and eventually discarded so that these
images could exist? The question did not come from engineering. It
came from standing in a city where the water table is falling, where
data centers are being built on contested agricultural land, and where
the semiconductors inside every device arrive through supply chains

that no local institution controls.

That question became The Material Loop. The book traces artificial
intelligence through seven stages of extraction, manufacturing,
infrastructure, operation, application, governance, and the return to
extraction, not as a metaphor but as a material circuit whose
structure, I argue, determines much of what governance can and
cannot achieve. Each chapter follows a node in that circuit. The final

chapter asks what happens when the circuit closes.

The project has a companion, The Infrastructural Image (2025),
which examines how images operate as sites of power in
computational systems. This book asks what sustains that power
physically: the rocks, the water, the labor, the waste. The two works
approach the same problem from different registers; each is designed

to stand alone.



Several debts require acknowledgement. The intellectual foundation
of this work draws on Kate Crawford, James Bridle, Tung-Hui Hu,
and Lisa Parks and Nicole Starosielski, whose writing demonstrated
that infrastructure is never merely technical. The methodological
commitment to a mixed evidentiary archive, moving between peer-
reviewed scholarship, policy documents, technical reports, and
investigative journalism reflects the object of study: an infrastructure
that does not sit neatly within any single disciplinary frame. I am
grateful to my colleagues at Yildiz Technical University's Faculty of
Art and Design for the institutional conditions that made sustained
research possible, and to the students and collaborators whose

questions sharpened the argument at every stage.

A final note on position. This book describes a global system from a
specific location. Istanbul sits between the supply chains it maps. It is
dependent on minerals it does not extract, chips it does not fabricate,
and platforms it does not govern. That position is not neutral, and I
do not claim it as such. It is, however, a position from which certain
asymmetries become difficult to ignore. The reader will judge
whether seeing the loop from its middle proves analytically

productive.



A NOTE ON SOURCES AND METHOD

This book draws on a mixed evidentiary archive. Peer-reviewed
scholarship, policy reports from international organizations,
government white papers, technical standards documents, NGO
investigations, corporate sustainability disclosures, investigative
journalism, and legal instruments all appear in its pages, sometimes
within the same paragraph. This methodological note explains why
that mixture is necessary rather than convenient, and how the

analysis weights its sources.

The material loop does not reside within a single discipline. Its
extraction node is documented by geologists, development
economists, and human rights investigators. Its manufacturing node
is mapped by semiconductor engineers, trade policy analysts, and
export control lawyers. Its infrastructure node is measured by energy
researchers, hydrologists, and telecommunications specialists. Its
application node is assessed by security analysts, electoral law
scholars, and labor economists. Its governance node is contested by
international lawyers, political theorists, and diplomats. No single
disciplinary archive covers the complete chain. An analysis that
follows the loop through every node must follow the evidence across
the institutional boundaries that produce it. The mixed archive is not
a methodological weakness; it is the methodological consequence of

the object of study.

The analysis applies an informal but consistent hierarchy of
evidentiary weight. Peer-reviewed research and data from established
international organizations, the International Energy Agency, the

United States Geological Survey, the OECD, the United Nations



system, and comparable bodies, anchor the empirical claims. Where
peer-reviewed sources exist, they are preferred. Where they do not,
the analysis draws on the next most reliable source available for that
specific claim: government policy documents for regulatory
positions, technical reports for engineering specifications, NGO
investigations for labor and human rights conditions, and corporate
disclosures for operational data that firms alone possess. Investigative
journalism enters the analysis where it provides empirical findings,
facility-level water consumption figures, undisclosed infrastructure
counts, or forensic documentation of conflict events, that no other
source category has produced. In each case, the source is cited not for
rhetorical decoration but because it carries a specific empirical or
analytical load that no alternative source in the available literature

could bear.

Two categories of source require particular transparency. First,
corporate sustainability reports are treated throughout as self-
interested documents whose claims require corroboration. Where the
analysis cites a corporate figure, it does so either because independent
sources confirm it or because the figure is used to demonstrate what
the corporation itself acknowledges, a rhetorical function that does
not depend on the figure's accuracy. Second, government statements
and military briefings, particularly those cited in the analysis of the
May 2025 India-Pakistan crisis, are treated as positional documents
reflecting sovereign claims rather than verified facts. The analysis
distinguishes explicitly between what these documents assert and

what independent evidence supports.

The register of the analysis is diagnostic rather than predictive. The
book identifies structural mechanisms, traces material flows, and

documents governance failures. It does not forecast outcomes or



prescribe policy solutions. Where the argument characterizes
conditions as "structural” or "self-reinforcing,” these are analytical
claims derived from the evidence presented, not deterministic

predictions. The loop is a finding, not a fate.






CONTENTS

INTRODUCTION

The Immateriality Myth.......cccovvivinnnnnncncnnnincncnnenisccscsenenaes 1

CHAPTER 1

Extraction - Rocks, Blood, and the Foundations of Intelligence

1.1. The Mineral Foundations of Intelligence .........cccccoeevererurrcnnnes 7
1.2. The Geography of Concentration...........ccoceeeeceuererserscsncsnennne 10
1.3. Cobalt and the Democratic Republic of the Congo .............. 12
1.4. Weaponizing the Supply Chain through Export Controls and

the New Resource GeopoLitics ......ccocevevuerurrenrcnrcsncrensencssecnenens 16
1.5. Nickel, Lithium and the Expanding Perimeter of

EXtraction.....ccccnienieniiiniienniinnieninnienieniesesssesseseesssesssesns 18
1.6. The Human Cost of EXtraction ........ccccecevevvevccncsunsersesscsncnene 20
CHAPTER 2

Manufacturing - Chokepoints, Alliances, and the Semiconductor

Order
2.1. The Semiconductor ECOSYStem .........coceeueruvrererucrucsnnsesscsncnnes 23
2.2. Chokepoints of Fabrication, Lithography, and Memory ....26

2.3.

The Invisible Inputs of Neon, Photoresist, and Chemical



2.4. Export Controls and the Hardware Embargo ...................... 31
2.5. The DeepSeek Disruption and the Full Stack Argument .... 33

2.6. Sovereign Semiconductor Strategies.........ccocereeucrurrerrenrccnenens 35

CHAPTER 3
Infrastructure - Water, Energy, Cables, and the Nuclear Revival

3.1. The Territorial Footprint, Scale and Geography of Data

Center INFrastruCtUre.....ueeeeeeereeeervreeererecrraeeerseeessaeeessneessaasens 39

3.2. The Energy-Water Trade-Off and the Paradox of

LT ) T 43
3.3. Al and the Nuclear Revival.......ccoccvuvririnriernnerenrecnniscsnssenenns 46
3.4. Submarine Cables as Geopolitical Infrastructure................ 49
3.5. The Siting Paradox and Tiirkiye as a Case Study................. 52
3.6. Corporate Opacity and the Crisis of Transparency ............. 56
CHAPTER 4

Operation - Carbon, Waste, and the Paradox of Efficiency

4.1. The Operational Footprint, Carbon, Electricity, and the

Emissions ParadoX ........ccevceuererrnnenncsnisensensesscssesensenesscssesnene 61
4.2. Electronic Waste and the Hidden Material Layer ................ 65

4.3. The Loop Made Visible: Waste Returns to the Global

4.4. Efficiency, Growth, and the Limits of Optimization........... 74



CHAPTER 5
Application - Weapons, Deepfakes, and the Displacement Engine

5.1. The Algorithmic Battlefield of Autonomous Weapons and
the Militarization of the LOOP .....cccevueeuevervevsccensunsnennennnnnes 81

5.1.1. Operation Sindoor and Three Layers of Al in a Nuclear
(03 3T 85

5.1.1.1. Layer One: The Synthetic Fog of War.................. 87

5.1.1.2. Layer Two: The Algorithmicization of the
Battlefield ........coeeermvunuerireeeiinicniteneenieninenenns 89

5.1.1.3. Layer Three: Nuclear Misperception and

Compressed Decision Time.........coceveeuceurrunrcencenee 90
5.1.2. The LLM Escalation Problem .........cccecevurevueruernrerncnnee 92
5.1.3. The Regulatory DeadlocK..........cooevueruirurrerucrucrncnnenncnnes 94

5.1.4. Algorithmic Deterrence and its Structural

L EIT 710311 97
5.1.5. The Acceleration Thesis Applied to Military AI70 ..... 98

5.2. Synthetic Media and the Erosion of Democratic
EVIAENCE ...ueurrrirircnetriitctctcteenitscsceesnssesessesnnesesesenes 102

5.2.1. Romania and the First Election Annulled due to

5.2.2. Gendered Targeting and the Selective Destruction
of Political Participation........ccceceeverveesenensensucscssennns 104

5.2.3. The Liar's Dividend and When Deepfakes Make
Truth Itself Contested.........coccvuererencrcrennenccrcnensenenne 106

5.2.4. The Bridge from Sindoor to the Ballot Box............... 108



5.3. Labor Displacement and Intra-Societal Inequality ........... 111
5.3.1. The Scale of EXpOSUre..........ccerierurrirerviresnirisnsneesnesenns 112

5.3.2. The IMF Paradox: Wage Compression Meets

Wealth Divergence .........cceceerevrerucsncsnnrenesncsncsnnennens 114

5.3.3. Gendered and Generational Exposure...........cceccenernes 116

5.3.4. The Global South Opportunity Cost.........cccceurrurrencee 118

5.3.5. The Political Economy of Displacement.................... 121
CHAPTER 6

Governance - Sovereignty, Inequality, and the Regulation Crisis
6.1. Regulatory Fragmentation ........ccccecevevcrncrucrunsencnncsunsnncnnees 125
6.2. Data Colonialism and Digital Sovereignty........c.ccceeurueene. 133

6.2.1. Data Colonialism As Concept: Structure, Not
1LY 111 110 OO 133

6.2.2. Nine Forms of Digital Extractivism .......c.cecceuvrureences 135

6.2.3. The Invisible Labor Chain of Content Moderation,
Annotation, and the Human Substrate of Artificial

Intelligence.......ovvceucrurnenenncnuiseniscsscsensesesscssesessessenns 138
6.2.4. Surveillance Capitalism As Geopolitical Power ........ 140

6.2.5. Africa as the Critical Case of Infrastructure

Ownership and the Sovereignty Trap.........cccceueuveuenee. 141

6.2.6. The AI Power Paradox of Non-State Actors as

Infrastructural GOVEINOLS .........cceeeveeeerneeerreeeereeernnees 144



6.2.7. Digital Sovereignty Responses and Their Structural

33113 £ OOt 145

6.2.8. Digital Delinking and the Impossibility of Exit........ 147
6.3. The Three-Model Fragmentation ........cccceceeuvvevuerucenvnvnenncns 148
6.3.1. Three Ecosystems and Their Material Bases.............. 149
6.3.2. Incompatibility and its Consequences .........ccceeuereeneee 151

6.4. International Humanitarian Law (IHL) and the Sindoor
PreCedent .....cueeeeeeeeeeneeereeereecseecseeesaeesseesaeessesssesesssseessesnees 153

6.4.1. THL Additional Protocol I Article 56: Dangerous
Forces and the Infrastructure Convergence

Problem ...ttt 154
6.4.2. The Neelum-Jhelum Hydroelectric Controversy ...... 156

6.4.3. Indus Waters Treaty Regime and the 'Abeyance’
Precedent.......uceeeeneciiicneeiiinnineeenesesene s 158

6.4.4. OIC Istanbul Declaration, Turkey MFA, and UNSC
Dynamics....coueiiennieineniiiniensieniieniiensennnenneennenseniens 160

6.4.5. The Inadequacy of Existing IHL for AI-mediated
(0703 11§ 1 Y 162

CHAPTER 7
The Spiral - Return to Extraction and the Acceleration Thesis
7.1. The Physical RetUrn ........ccceecveeucvursennenscnucnnnesncscnncsenssscenees 168

7.2. The Infrastructure Paradox Where Nuclear Revival

Meets Nuclear Misperception..........cecevcerceueserserscsscsuesessennes 170



7.3. The Extraction Circuit Completed through Wealth,

Talent, and the Governance Vacuum .......ceeevuveeeeersnneerernnns 171
7.4. The Ungovernable Architecture.........c.cecervrurirerrireruncsnracnes 173
7.5. The Acceleration TResis.......ccceeevveveeeerrnreecersrnneeeessneeeessnnens 175
CONCLUSION
The Paradox Unresolved ...........coeeeereeeerreeenreeeenseeecseeessaseessscessans 181

REFERENCES .......uoerirtctenictcteninncnesnssessesnssessessnesnens 193



For my brother, Engin Giilagt1.

The other half of what they left us.



"The responsibility of all kinds of content belongs to the author
or authors. The financial and legal responsibilities that may be
subject to national and international copyrights also belong to

the authors.”



£
,

ISBN: 978-605-72560-5-8

78\5657 256058




	Introduction
	THE IMMATERIALITY MYTH
	This book begins with a contradiction. Artificial intelligence is discussed in the language of the immaterial, models, parameters, tokens, intelligence itself, yet it cannot exist without a physical infrastructure assembled from materials pulled from ...
	The dominant narrative of artificial intelligence is a narrative of dematerialization. In this account, intelligence has been liberated from biological constraint: it resides in the cloud, scales without friction, and operates in a realm of pure compu...
	What is artificial intelligence made of? What minerals must be extracted, from which territories, under what conditions, and at what human cost, before a single computation can occur? Who fabricates the components, and what does it mean that the most ...
	These are material questions. They are not the questions the dominant discourse asks. The dominant discourse asks what AI can do: how large the models are, how capable, how soon the next generation will arrive. This book asks what AI requires, what it...
	The structure of the book follows the structure of the system it describes. The material chain forms a loop, from extraction through manufacturing, infrastructure, operation, application, and governance, and back to extraction, and the book traces tha...
	Figure 1. The Material Loop. Each node represents one stage in the production, operation, and governance of artificial intelligence infrastructure. The return from governance to extraction is displaced inward, indicating the spiral as each cycle inten...
	This book argues that artificial intelligence is not an immaterial technology but a materially intensive infrastructure whose production, operation, and governance form a closed loop of extraction, fabrication, consumption, and disposal, a loop that r...
	This argument does not emerge in a vacuum. It joins a body of work that has sought to render the material conditions of computation visible.
	Kate Crawford's Atlas of AI (2021, p. 17) mapped the extractive geographies, labor regimes, and classificatory violence embedded in artificial intelligence systems, demonstrating that AI is "neither artificial nor intelligent" but a material apparatus...
	This book owes a debt to each of these works and departs from them in a specific way. Crawford (2021) documented the extraction; this book traces the complete chain from extraction through every subsequent node and back again. Bridle (2018) identified...
	The book originates in a question left unanswered by an earlier work. The Infrastructural Image From Representation To Operational Power: Image, Data, Memory, And Control In The Age Of Artificial Intelligence. (Gülaçtı, 2025) argued that the image has...
	A note on position. This book is written from a university in Türkiye, a country that appears in the analysis not as a case study but as a structural illustration. Türkiye occupies a position in the material loop that is shared by many states: it is a...
	This position shapes the analysis. A book written from Stanford or MIT would have different access to industry sources and different proximity to the policy architectures it critiques. A book written from Kinshasa or Nairobi would have different acces...
	The book makes no claim to neutrality. Its analytical discipline is structural: it traces the loop, identifies its mechanisms, and demonstrates that they are self-reinforcing. But the decision to write such a book, to follow the material chain rather ...
	The loop begins underground.
	Chapter 1
	EXTRACTION
	Rocks, Blood, and the Foundations of Intelligence
	1.1. The Mineral Foundations of Intelligence
	1.2. The Geography of Concentration
	1.3. Cobalt and the Democratic Republic of the Congo
	1.4.Weaponizing the Supply Chain through Export Controls and the New Resource Geopolitics
	1.5. Nickel, Lithium and the Expanding Perimeter of Extraction
	1.6. The Human Cost of Extraction


	Chapter 2
	MANUFACTURING
	Chokepoints, Alliances, and the Semiconductor Order
	2.1. The Semiconductor Ecosystem
	2.2. Chokepoints of Fabrication, Lithography, and Memory
	2.3. The Invisible Inputs of Neon, Photoresist, and Chemical Fragility
	2.4. Export Controls and the Hardware Embargo
	2.5. The DeepSeek Disruption and the Full Stack Argument
	2.6. Sovereign Semiconductor Strategies


	Chapter 3
	INFRASTRUCTURE
	Water, Energy, Cables, and the Nuclear Revival
	3.1. The Territorial Footprint, Scale and Geography of Data Center Infrastructure
	3.2. The Energy-Water Trade-Off and the Paradox of Cooling
	3.3. AI and the Nuclear Revival
	3.4. Submarine Cables as Geopolitical Infrastructure
	3.5. The Siting Paradox and Türkiye as a Case Study
	3.6. Corporate Opacity and the Crisis of Transparency


	Chapter 4
	OPERATION
	Carbon, Waste, and the Paradox of Efficiency
	4.1. The Operational Footprint, Carbon, Electricity, and the Emissions Paradox
	4.2. Electronic Waste and the Hidden Material Layer
	4.3. The Loop Made Visible: Waste Returns to the Global South
	4.4. Efficiency, Growth, and the Limits of Optimization


	Chapter 5
	APPLICATION
	Weapons, Deepfakes, and the Displacement Engine
	5.1. The Algorithmic Battlefield of Autonomous Weapons and the Militarization of the Loop
	5.1.1. Operation Sindoor and Three Layers of AI in a Nuclear Crisis
	5.1.1.1. Layer One: The Synthetic Fog of War
	5.1.1.2. Layer Two: The Algorithmicization of the Battlefield
	5.1.1.3. Layer Three: Nuclear Misperception and Compressed Decision Time

	5.1.2. The LLM Escalation Problem
	5.1.3. The Regulatory Deadlock
	5.1.4. Algorithmic Deterrence and its Structural Instability
	5.1.5. The Acceleration Thesis Applied to Military AI

	5.2. Synthetic Media and the Erosion of Democratic Evidence
	5.2.1. Romania and the First Election Annulled due to AI
	5.2.2. Gendered Targeting and the Selective Destruction of Political Participation
	5.2.3. The Liar's Dividend and When Deepfakes Make Truth Itself Contested
	5.2.4. The Bridge from Sindoor to the Ballot Box

	5.3. Labor Displacement and Intra-Societal Inequality
	5.3.1. The Scale of Exposure
	5.3.2. The IMF Paradox: Wage Compression Meets Wealth Divergence
	5.3.3. Gendered and Generational Exposure
	5.3.4. The Global South Opportunity Cost
	5.3.5. The Political Economy of Displacement



	kapaklar.pdf
	Slayt Numarası 1
	Slayt Numarası 2
	Slayt Numarası 3

	kapaklar.pdf
	Slayt Numarası 1
	Slayt Numarası 2
	Slayt Numarası 3

	kapaklar1.pdf
	Slayt Numarası 1
	Slayt Numarası 2
	Slayt Numarası 3

	kapaklar1.pdf
	Slayt Numarası 1
	Slayt Numarası 2
	Slayt Numarası 3


