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‘God himself ... gave a mind to the human soul. .[H]as not human ingenuity

discovered and exploited all our numerous and itapbrtechniques ....? And is it
not this mental, this rational drive, even whensgeks satisfaction in things
superfluous, nay more, in things dangerous anddalj@a witness to the excellence of
its natural endowment, ...? What marvellous, stupaadesults has human industry
achieved ...! Against even human beings all th@ymdands of poison, weapons,

engines of war?

! saint AugustineThe City of God Against the Pagans, William M. Green (trans.) (Cambridge, Massachisset
Harvard University Press, 1972), vol. VII: Book XXpp. 327 — 329.



Table of Contents

Chapter 1: Introduction
l. Problem Statement and Propositions
Il. Historical Background

[, The Current Debate

A. International Law and Autonomous Weapon Systems
B. Human Dignity and Autonomous Weapon Systems

C. The Function of Law and Autonomous Weapon System
D. A Misplaced Assumption in the Literature

E. The Subject of Design

V. Structure of the Dissertation

Chapter 2: Typology of Autonomous Weapon Systems

l. Introduction

Il. Autonomous Weapon Technologies

A. Automatic v. Autonomous

B. Artificial Intelligence and Computer Software

C. Autonomy Is a Dynamic State

D. Examples of Ground-Based Autonomous Weapons

E. Examples of Air-Based Autonomous Weapon Systems

11
11
14

19

19
21
23

25

27

29

33
33

39
39

40

41

42

43



F. Examples of Sea-Based Autonomous Weapon Systems

54

G. Standards and Semantics 55
H. Design: Autonomy v. Interdependence

58
[l Conclusions 61
Chapter 3: The Sources of International Law aedRtace’ of Human Dignity

62
l. Introduction 62
Il. Treaties, Customary Law, General Principled dns Cogens

62
A. International Conventions or Treaties

63
B. Customary International Law 63
C. General Principles of Law 67
D. Jus Cogens Norms 68

lll. Locating the Concept of Human Dignity Withihe Sources of International Law 69

A. Human Dignity As an Obligation of Treaty Law

69

B. Human Dignity and Customary International Law 75
C. Human Dignity and General Principles of Law

78
D. Human Dignity and Jus Cogens

80
E. The Unique Place of Human Dignity 80
IV. A Modern Definition of Human Dignity in Intern@nal Law

81
V. Conclusions 89

Chapter 4: Autonomous Weapon Systems and Humamtig
91



Introduction 91

Il. Autonomous Weapon Systems and Human Dignity

93
A. Autonomous Weapon Systems, Human Dignity andDibad

93
B. Autonomous Weapon Systems, Human Dignity and.ivieg

104
lll.  The Function of Law, Autonomous Weapon Systeand Human Dignity 111
IV. Conclusions 115
Chapter 5: Autonomous Weapon Systems and InterredtHumanitarian Law

117

Introduction 117

Il. The Development and Applicable Principles andld® of Modern International
Humanitarian Law

A. The Development of Modern International Hunitarian Law

119
B.  Basic Principles and Rules of Modern Inétional Humanitarian Law

127
lll. The Law of Targeting and the Use of Foraeridg Armed Conflict

129
A. Applicable Rules of Targeting in Internationalitdanitarian Law 133
B. Autonomous Weapons Systems and Compliance hethaws of Targeting

141
IV.  Autonomous Weapon Systems, the Law of Targetamgl Human Dignity

146

V. The Law of Targeting, Human Dignity and the Rgsiof Autonomous Weapon
Systems 148

VI. Conclusions 154
Chapter 6: Autonomous Weapon Systems and IntematHuman Rights Law 156

l. Introduction 156



Il. The Sources of International Human Rights Law

157
lll.  The Rights to Life, Freedom of Thought and €stem of Expression

162
A. The Right to Life 162
B. The Rights to Freedom of Thought and Freedoixpiression

166
IV.  The Use of Autonomous Weapon Systems and tlo¢éeBion of the Rights to Life,
Freedom of Thought and Freedom of Expression 8 6
A. Autonomous Weapon Systems and the ProtectidiheoRight to Life 168

B. Autonomous Weapon Systems and the ProtectitimedRights to Freedom of Thought
and Freedom of Expression 170

V. The Interplay of International Human Rights Land International Humanitarian Law
172

VI.  Human Dignity and the Rights to Life, Freedonfi ®hought and Freedom of
Expression 181

VII.  Conclusions 186
Chapter 7: Autonomous Weapon Systems and IntematCriminal Law 188

l. Introduction 188
Il. Sources of International Criminal Law 191
A Agreements of States 191
B International Treaties 192
C. The United Nations Security Council 192
D Customary International Law and Other Bodietai 193

E Judicial Decisions As a Subsidiary Source afrmational Criminal Law 195
[l Human Dignity and Individual Criminal Respobsity 195

IV.  Theories of Individual Criminal Responsibilitfor Unlawful Attacks With
Autonomous Weapon Systems 201



A. Theories of Individual Criminal Responsibilityorf Unlawful Attacks with

Autonomous Weapons 202
1. Theories of Direct Responsibility 203
2. The Theory of Superior Responsibility 207
a. The Superior/Subordinate Relationship 208
b. The Superior's Knowledge of the Criminal ActsHdr Subordinates 208
a. Necessary and Reasonable Measures to PrevenCrihees and/or Punish the
Perpetrators 209
3. Application of the Theories of Individual CrinsihResponsibility to the Design and
Use of Autonomous Weapons Systems 210
a. Application of Theories of Direct Responsibility 210

b. Application of Superior Responsibility 215
V. Human Dignity and Individual Criminal Respongilyiin the Hard Cases 219
VI.  The Design of Autonomous Weapon Systems, Actahility and the Function of
International Criminal Law 222
VII.  Conclusions 226

Chapter 8: Autonomous Weapon Systems and the Regildy of States and Arms
Manufacturers 228

l. Introduction 228

Il. The Responsibility of States With Respect tagwomous Weapon Systems 230

A. The Duty of States to Protect Human Dignity 230
1. Affirmative Acts 231
2. Failure to Exercise Due Diligence 233

lll.  Theories of Responsibility for States and Aridsnufacturers for Harm Caused by

Autonomous Weapons Systems 238
A. The Preventive Principle 240
B The Precautionary Principle 244
C. The Polluter Pays Principle 247
D Application of These Principles to Autonomougajgon Systems 251



V. Conclusions
Chapter 9: Conclusions

Samenvatting (Dutch Summary)

Curriculum Vitae

Bibliography

256

258

265

268

271



Preface

| first turned my mind to the impact of internat& law on technology (and vice
versa) during the 2010-2011 academic year whensl avheverhulme Visiting Professor in
the Faculty of Law at the University of CambridgeéAn article by Professor Beard inspired
me to commence work on an edited volume that egpldhe challenges posed by new
technologies to compliance with international huitaran law.

One part of that volume addressed the nascent diedditonomous weapon systems and the
legality of their design and use. As the techggpladvances, so does the debate about the
lawfulness of these weapon systems. Neverthetesthe best of my knowledge, no
monograph exists that addresses these issues, thisudissertation tries to fill this gap in the
academic literature and deeply explore the oppdrtsntensions and contradictions that arise
when human beings can delegate their responsgsilitr war-fighting decisions to computer
software.

This work comprises an Introduction, a typologyatonomous weapon systems, six chapters
addressing the relationship between autonomous ameagystems, human dignity and
international humanitarian law, international hunngghts law, international criminal law and
the law of state responsibility, and Conclusionswill be possible, in certain circumstances,
to use autonomous weapon systems consistently imtighnational law. Nevertheless, the
following chapters demonstrate that the delegabbrhuman responsibility for complex,
value-based decisions to autonomous weapons \solatenan dignity and, consequently,
international law.



