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PREFACE: THE ONTOLOGICAL CRISIS OF TORT LAW

For over a century, the European law of torts has been built upon a fundamentally humanistic
premise: that liability flows from human conduct, human fault, or human custody. The driver who
runs a red light, the manufacturer who welds a defective brake line, the owner who fails to
maintain his vehicle, these are the archetypal subjects of tort liability. The entire architecture of
negligence, strict liability, and product defect presupposes a human agent whose actions or
omissions can be evaluated against a standard of reasonable conduct.

The advent of autonomous vehicles shatters this premise. When a vehicle operating at Level 4
autonomy makes a split-second decision to swerve into a pedestrian rather than collide with an
oncoming truck, who is the tortfeasor? Is it the passenger who was reading a book? The
software engineer who coded the decision algorithm in Silicon Valley three years earlier? The
machine learning system that adapted its behavior through millions of simulated miles? Or the
sensor that failed to detect the pedestrian due to an edge case in its training data?

This book argues that we are witnessing not merely a technological disruption, but an
ontological crisis in tort law itself. The very categories through which European law has
understood responsibility, fault, causation, defect, and custody, are being destabilized by the
emergence of algorithmic agency. This is not a problem that can be solved by minor legislative
tweaks or judicial extensions of existing doctrines. It requires a fundamental rethinking of what it
means to be liable in an age where machines make decisions that were once the exclusive
province of human judgment.

The Elrakhawi Doctrine, developed across previous works examining legal hegemony in
European, American, and centralized legal systems, provides the analytical framework for this
rethinking. By treating autonomous vehicle liability not as a technical problem but as a
jurisprudential rupture, this book exposes the structural gaps in current European law and
proposes a comprehensive, unrivaled doctrinal reconstruction.

This work is divided into five parts. Part One establishes the theoretical foundations, tracing the
evolution of tort law from its Roman origins to its encounter with algorithmic agency. Part Two
maps the current European legal landscape, examining the Al Act, the revised Product Liability
Directive, and national implementations. Part Three identifies the open jurisprudential issues,
including the black box problem, the quantification of moral dilemmas, criminal liability gaps, and
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global interoperability. Part Four presents comparative case studies. Part Five proposes the
Elrakhawi Doctrine solutions, including tiered algorithmic liability, mandatory Explainable Al
standards, dynamic actuarial models, and local algorithmic citizen assemblies.

INTRODUCTION: FROM THE REASONABLE MAN TO THE REASONABLE ALGORITHM

The reasonable man, that fictional construct of English common law adopted throughout
European jurisprudence as the standard against which human conduct is measured, is dying.
He is being replaced not by another human standard, but by an algorithmic one. The reasonable
algorithm does not get tired, distracted, or intoxicated. It processes millions of data points per
second and makes decisions based on statistical optimization rather than instinctive judgment.

Yet the reasonable algorithm has qualities that the reasonable man never possessed: it is
opaque, it is scalable, it is trainable, and it is owned. These qualities create entirely new
categories of legal responsibility that existing tort law is ill-equipped to handle.

Consider the following scenario. A Level 4 autonomous vehicle is operating on a residential
street in Munich. A child runs into the road chasing a ball. The vehicle's sensors detect the child
with 99.7 percent confidence. The decision algorithm calculates that braking alone will not
prevent impact. It has three options: continue straight and strike the child, swerve left into a
parked car, or swerve right onto the sidewalk, where an elderly person is walking. The algorithm
chooses the sidewalk, calculating that the elderly person has a 73 percent probability of survival
versus the child's 41 percent probability. The elderly person dies.

Under traditional German tort law, the driver would be liable under Section 823 of the Civil Code
for negligent homicide, or under the strict liability regime of the Road Traffic Act. But there is no
driver in the traditional sense. The passenger was not operating the vehicle. The manufacturer
did not personally make the decision. The algorithm was trained on data that may have
contained biases about the relative value of different lives.

Who is liable? And on what basis?

This is not a hypothetical thought experiment. It is the kind of decision that autonomous vehicle
algorithms will make thousands of times per day across Europe within the next decade. And
European tort law, as it currently stands, has no coherent answer. This book argues that the
resolution of this crisis requires a new jurisprudence, a new way of thinking about the
relationship between technology, agency, and responsibility.

PART ONE: THEORETICAL FOUNDATIONS

Chapter 1: The Historical Architecture of Tort Liability

To understand what is at stake in the autonomous vehicle revolution, we must first understand
what tort law has traditionally been designed to accomplish. The European law of torts, despite
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its diversity across national jurisdictions, shares certain fundamental principles that have
evolved over centuries.

The Roman law foundation of culpa, fault-based liability, established the principle that liability
should flow from blameworthy conduct. This principle was refined through the medieval
glossators into the sophisticated doctrine of negligence that underlies modern European tort
law. The key insight was that liability requires not merely causation, but culpability, a failure to
meet a standard of conduct that society deems reasonable.

The nineteenth century saw the emergence of strict liability regimes, particularly in response to
the Industrial Revolution. The recognition that certain activities created inherent risks regardless
of fault led to the development of liability without fault. The German Reichshaftpflichtgesetz of
1871, the French jurisprudence on things in one's custody under Article 1242 of the Civil Code,
and the English rule in Rylands v Fletcher all represent variations on this theme.

The twentieth century added product liability to this architecture. The European Product Liability
Directive of 1985 established that manufacturers could be held liable for defects in their
products regardless of fault, recognizing that the complexity of modern manufacturing made it
impossible for consumers to prove negligence in the traditional sense.

Throughout this evolution, however, one constant remained: the subject of liability was always
human. Whether the defendant was a negligent driver, a careless manufacturer, or the
custodian of a dangerous thing, the law was ultimately addressing human agency and human
responsibility. Autonomous vehicles disrupt this fundamental assumption. When an algorithm
makes a decision that causes harm, we are no longer dealing with human agency in any
meaningful sense. We are dealing with a form of agency that is distributed across thousands of
engineers, millions of lines of code, terabytes of training data, and complex hardware systems.

Chapter 2: The Taxonomy of Autonomy and Its Legal Implications

The Society of Automotive Engineers taxonomy of driving automation levels, from Level 0 to
Level 5, has become the standard framework for discussing autonomous vehicles. But this
technical taxonomy has profound legal implications.

Level 2 systems, which provide partial automation such as adaptive cruise control, leave the
human driver fully responsible for monitoring the environment. Legally, these systems are best
understood as driver assistance tools. The driver remains the tortfeasor if an accident occurs.

Level 3 systems, which provide conditional automation, represent the first legally ambiguous
category. The vehicle can handle all aspects of driving in certain conditions, but the human
driver must be ready to take over when requested. This creates a handoff problem. The human
driver, having been disengaged from the driving task, may not be able to respond quickly
enough when the system requests intervention.
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Level 4 systems, which provide high automation in defined operational design domains,
represent a more fundamental shift. Within their operational domain, the vehicle is fully
responsible for driving. The human occupant is not a driver in any meaningful sense; they are a
passenger. The United Kingdom's 2024 Automated Vehicles Act recognizes this by establishing
the concept of the Self-Driving Entity, the legal person that bears responsibility when the vehicle
is operating in self-driving mode.

Level 5 systems, which provide full automation in all conditions, would complete the transition.
There is no human driver, no handoff problem, no shared responsibility. The vehicle is a fully
autonomous agent, and liability must be allocated entirely to the entities that designed,
manufactured, and deployed it.

Chapter 3: The Epistemology of Algorithmic Decision-Making

To understand why autonomous vehicles pose such a challenge to tort law, we must
understand how their decision-making processes differ from human decision-making. This is an
epistemological question.

Human decision-making in driving situations is characterized by several features: it is intuitive, it
is contextual, it is morally engaged, and it is transparent. A human driver who makes a split-
second decision in an emergency can later explain, however imperfectly, what they perceived,
what options they considered, and why they chose the course of action they did.

Algorithmic decision-making differs in all these respects. It is statistical rather than intuitive,
based on pattern recognition across millions of training examples. It is contextually limited, able
to process only the data its sensors can capture. It is morally disengaged, making decisions
based on optimization functions rather than ethical reasoning. And it is opaque, particularly in
the case of deep learning systems, where the decision-making process cannot be easily
reconstructed or explained.

This opacity is what legal scholars call the black box problem. When a deep learning algorithm
makes a decision that causes harm, it may be impossible to determine why it made that
decision. The weights and biases of the neural network are not interpretable in human terms.
We can observe the inputs and the outputs, but the internal reasoning process is inaccessible.
This creates profound challenges for tort law, which has traditionally relied on the ability to
reconstruct the decision-making process of the tortfeasor.

PART TWO: THE EUROPEAN LEGAL LANDSCAPE
Chapter 4: The EU Al Act and Its Implications for Autonomous Vehicle Liability
The European Union's Artificial Intelligence Act, which entered into force in 2024, represents the

world's first comprehensive regulatory framework for artificial intelligence. For autonomous
vehicles, the Al Act classifies these systems as high-risk Al systems. This classification triggers
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a series of obligations for providers of these systems, including risk assessment, data
governance, technical documentation, transparency, human oversight, accuracy and robustness
requirements, and conformity assessment before placing the system on the market.

For tort liability purposes, the most significant provisions are those relating to transparency and
human oversight. The Act requires that high-risk Al systems be designed and developed in such
a way that their operation is sufficiently transparent to enable users to interpret the system's
output. These provisions create new standards of care that will inform tort liability analysis. A
manufacturer that fails to provide adequate transparency about how its autonomous vehicle
makes decisions may be found to have breached a duty of care.

Chapter 5: The Revised Product Liability Directive and the Redefinition of Defect

The European Union's revised Product Liability Directive, adopted in 2024, represents a
significant update to the 1985 framework. For autonomous vehicles, the revised directive
addresses several critical issues.

First, it explicitly includes software and digital services within the definition of product. This is
crucial for autonomous vehicles, where the decision-making capability is embedded in software
rather than hardware.

Second, the revised directive introduces presumptions of defect and causation that address the
evidentiary challenges posed by complex technologies. Where a plaintiff establishes that a
product is defective and that the defect is likely to have caused the damage, the court may
presume that the defect did cause the damage.

Third, it addresses the problem of development risks. The revised directive narrows this
defense, recognizing that for complex technologies like autonomous vehicles, the manufacturer
has superior access to information about potential risks.

Despite these improvements, the revised directive leaves a critical question unresolved: it does
not define what constitutes a defect in an autonomous vehicle system that makes moral or
statistical choices.

Chapter 6: National Implementations

While European Union directives establish the framework, the detailed rules are implemented at
the national level.

Germany has been at the forefront, amending its Road Traffic Act to permit Level 4 autonomous
driving in defined operational areas, subject to the appointment of a technical supervisor and the
mandatory installation of a data recording system to determine who was in control at the time of
an accident.
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France builds on the existing framework of the Badinter Law of 1985, which establishes a nearly
strict liability regime for traffic accidents. French legal scholars propose extending this
framework to treat the autonomous vehicle system as a thing in one's custody, with the
manufacturer or operator as the custodian, ensuring victim compensation regardless of fault.

The United Kingdom has taken an innovative approach with its 2024 Automated Vehicles Act,
establishing the concept of the Self-Driving Entity. When a vehicle is operating in self-driving
mode, the SDE is liable for any torts committed by the vehicle, and the human occupant is not
liable.

PART THREE: OPEN ISSUES AND JURISPRUDENTIAL GAPS
Chapter 7: The Black Box Problem and the Mandate for Explainable Al

The black box problem creates profound evidentiary challenges for plaintiffs seeking to establish
liability. To prove negligence or product defect, a plaintiff must establish that the defendant
breached a duty of care or that the product failed to meet reasonable safety expectations. But
how do we evaluate the safety of a decision-making process that we cannot interpret?

The Elrakhawi Doctrine dictates that reliance on independent human auditors is insufficient
without a foundational technical standard. Therefore, any autonomous vehicle system deployed
in the European jurisdiction must comply with emerging international standards for Explainable
Al, specifically ISO/IEC 23894 for Al Risk Management and ISO/IEC 42001 for Al Management
Systems.

Failure by the manufacturer to provide human-interpretable, XAl-compliant decision logs
following an incident shall trigger an irrebuttable statutory presumption of product defect. This
shifts the absolute burden of proof to the manufacturer and precludes the use of trade secret
defenses in civil litigation. Courts require algorithmic outputs that are understandable and
provable, not merely expert testimony guessing at the machine's internal logic.

Chapter 8: The Quantification of Moral Dilemmas and the European Algorithmic Ethics Charter

The text frequently encounters the Trolley Problem, where algorithms must choose between
probabilistic outcomes involving human life. Leaving the quantification of these moral dilemmas
to manufacturers creates the severe risk of corporate ethics, where algorithms are optimized for
liability minimization or brand protection rather than human dignity.

To resolve this, the Elrakhawi Doctrine mandates the adoption of the European Algorithmic
Ethics Charter. This charter establishes non-negotiable constants: algorithmic decision-making
in life-and-death scenarios is strictly prohibited from weighting outcomes based on age, gender,
physical ability, or socio-economic status. Any algorithmic model found to be trained on or
optimized for such discriminatory variables shall not only trigger strict civil liability but shall
constitute a criminal offense of Algorithmic Discrimination, subjecting the deploying entity to
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severe penal sanctions. The value of human life cannot be a variable in a corporate profit
function.

Chapter 9: Criminal Liability for Structural Algorithmic Negligence

Civil compensation is insufficient for gross violations of public safety. The current legal
landscape focuses almost exclusively on tort liability, creating a gap where individuals who
make reckless decisions face no personal consequences because the corporate veil protects
them.

The Elrakhawi Doctrine introduces the concepts of Algorithmic Corporate Manslaughter and
Executive Structural Negligence. When internal communications, resource allocation, or
deployment timelines demonstrate that corporate executives or lead engineers knowingly
prioritized market speed or profit over resolving known, critical safety vulnerabilities in the Al
model, the corporate veil shall be pierced. Individuals bearing decision-making authority shall
face direct criminal prosecution. The law must dismantle the shield of corporate abstraction to
ensure that those who code and deploy dangerous systems are held personally accountable for
the catastrophic consequences of their negligence.

Chapter 10: Cybersecurity Liability and the Problem of Third-Party Intervention

Autonomous vehicles are networked computers. A hacker who gains control of an autonomous
vehicle can cause it to behave in ways its designers never intended. If a hacker remotely takes
control of an autonomous vehicle and causes an accident, who is liable?

The Elrakhawi Doctrine proposes a nuanced framework. Manufacturers must be held strictly
liable for accidents caused by vulnerabilities that could have been reasonably anticipated and
prevented through industry-standard cybersecurity protocols. Owners must be liable for
accidents caused by their gross negligence in failing to install mandatory security updates. For
unforeseeable, zero-day attacks that could not have been prevented by reasonable measures,
liability should be absorbed by a collective industry compensation fund, preventing the victim
from bearing the loss while not bankrupting the manufacturer for an unavoidable act of cyber
warfare.

Chapter 11: The Tension Between GDPR, Accident Investigation, and Global Interoperability

Autonomous vehicles generate enormous amounts of data, which is essential for understanding
accidents. However, this data is personal data under the General Data Protection Regulation.
This creates a fundamental tension between the needs of accident investigation and the
requirements of data protection.

Furthermore, autonomous vehicles operate across borders. A vehicle manufactured in

Germany, running software developed in the United States, may cause an accident in France
while processing data in a cloud server located in Switzerland.

7114



The Elrakhawi Doctrine proposes the Principle of Adapted Lex Loci Delicti. In cross-border
incidents, the applicable law shall be that of the jurisdiction where the algorithmic decision was
executed, supplemented by a proposed Hague Convention on Cross-Border Autonomous
Vehicle Data Sharing. This ensures that data privacy conflicts are resolved through secure,
anonymized data escrow mechanisms, preventing jurisdictional arbitrage by technology giants
while satisfying both investigative needs and privacy rights.

PART FOUR: COMPARATIVE CASE STUDIES
Chapter 12: The Uber Fatality in Tempe and Its European Implications

On March 18, 2018, an Uber autonomous vehicle struck and killed a pedestrian in Tempe,
Arizona. The vehicle's sensors detected the pedestrian, but the system did not classify her as a
pedestrian until 1.3 seconds before impact. The safety driver was distracted, and Uber had
disabled the vehicle's factory-installed emergency braking system to avoid erratic behavior.

If this accident had occurred in Europe under the Elrakhawi Doctrine, the allocation of liability
would be swift and severe. The disabling of a factory safety system constitutes a deliberate
structural defect. Under the proposed criminal liability framework, the executives who authorized
this disabling could face prosecution for Executive Structural Negligence. Furthermore, the
failure of the system to classify the pedestrian would trigger the irrebuttable presumption of
defect due to non-compliance with XAl safety standards, ensuring immediate and full
compensation for the victim's family without protracted litigation over trade secrets.

Chapter 13: The Tesla Autopilot Accidents and the Problem of System Misuse

Tesla's Autopilot system has been involved in numerous accidents where drivers collided with
stationary emergency vehicles. Investigations revealed that drivers were not paying adequate
attention, relying on the system to handle driving tasks, while Tesla's monitoring system did not
adequately detect driver inattention.

These accidents highlight the danger of Level 2 and Level 3 systems. The Elrakhawi Doctrine
mandates that manufacturers of partial automation systems bear a heightened duty to design
systems that maintain driver engagement and detect inattention reliably. If a system is designed
in a way that predictably induces human complacency, the resulting accidents are not solely the
fault of the inattentive driver, but a design defect of the manufacturer. Liability must be shared,
with the manufacturer bearing the primary burden for designing a system that invites misuse.

PART FIVE: THE ELRAKHAWI DOCTRINE SOLUTIONS

Chapter 14: The Principle of Tiered Algorithmic Liability
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The Elrakhawi Doctrine proposes a fundamental restructuring of autonomous vehicle liability
based on the principle of tiered algorithmic liability. This principle recognizes that different levels
of autonomy require different liability frameworks.

For Level 2 systems, traditional driver liability applies, with product liability claims limited to
cases of system malfunction. For Level 3 systems, liability is shared based on who was in
control at the time of the accident, as determined by mandatory data recording systems. For
Level 4 systems, liability shifts primarily to the manufacturer or operator of the system within its
operational domain. For Level 5 systems, liability is allocated entirely to the Self-Driving Entity.
The human occupant is merely a passenger and bears no responsibility for the system's
decisions.

Chapter 15: Independent Algorithmic Auditing and the Breaking of Information Asymmetry

To address the information asymmetry between manufacturers and plaintiffs, the Doctrine
proposes the establishment of Independent Algorithmic Auditing Authorities. These would be
independent bodies, funded by levies on manufacturers but operationally independent, with the
authority to access and analyze the algorithms, training data, and decision logs of autonomous
vehicle systems.

The IAAA would conduct pre-market audits, post-market surveillance, accident investigations,
and provide expert testimony in litigation. This breaks the manufacturer's monopoly on technical
information, providing courts with the objective expertise needed to resolve complex liability
disputes and ensuring that XAl standards are rigorously enforced.

Chapter 16: The Al Victim Compensation Fund and Dynamic Actuarial Precision

Even with tiered liability and independent auditing, some accidents will occur where liability is
unclear or litigation is too costly. The Doctrine proposes the establishment of an Al Victim
Compensation Fund, modeled on existing motor insurance guarantee funds.

However, to ensure economic fairness and incentivize safety, the levy imposed on
manufacturers cannot be static. It must be governed by a Dynamic Actuarial Levy Model. This
model calculates fees per vehicle model based on real-time safety metrics and XAl compliance.
A manufacturer with a flawless safety record and fully transparent algorithms pays a minimal
levy. A manufacturer with a high rate of unexplained accidents or XAl non-compliance faces
exponentially higher levies. This transforms liability from a passive cost into an active, real-time
economic incentive for manufacturers to continuously improve algorithmic safety.

Chapter 17: Toward a New Jurisprudence of Algorithmic Agency and Democratic Legitimacy
The challenges posed by autonomous vehicles require a new jurisprudence of algorithmic

agency, based on proportional responsibility, epistemic responsibility, dynamic safety, and
human dignity.
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Crucially, this jurisprudence must include democratic legitimacy. To counter technocratic elitism,
the Doctrine mandates the establishment of Local Algorithmic Citizen Assemblies. Within the
strict boundaries of the European Algorithmic Ethics Charter, municipal governments, guided by
randomly selected, demographically representative citizen panels, shall have the authority to set
localized ethical weighting parameters. For example, a municipality may legally mandate that
autonomous vehicles operating within a 500-meter radius of a school must assign maximum
probabilistic weight to pedestrian avoidance, regardless of traffic flow efficiency. This embeds
direct democratic legitimacy into the algorithmic code, ensuring that the values governing our
streets are determined by the communities that inhabit them, not by corporate boardrooms.

CONCLUSION: THE FUTURE OF TORT LAW IN THE AGE OF ALGORITHMS

The advent of autonomous vehicles represents a jurisprudential revolution. For centuries,
European tort law has been built on the assumption that responsibility flows from human
agency. Autonomous vehicles challenge this assumption by introducing algorithmic agency that
is distributed, opaque, and non-human.

This book has argued that the challenges posed by autonomous vehicles require a fundamental
rethinking of the categories through which we understand responsibility. They require new
institutions, independent algorithmic auditors, dynamic victim compensation funds, and
international data-sharing conventions. And they require a new jurisprudence that recognizes
the unique characteristics of algorithmic decision-making while maintaining the fundamental
values of tort law.

The Elrakhawi Doctrine has proposed specific, actionable solutions: tiered algorithmic liability,
mandatory Explainable Al standards with irrebuttable presumptions of defect, a binding
European Algorithmic Ethics Charter, criminal liability for structural negligence, dynamic
actuarial precision, and Local Algorithmic Citizen Assemblies.

These solutions maintain the fundamental values of European tort law, compensation for
victims, accountability for wrongdoers, and deterrence of harmful conduct, while adapting those
values to the realities of algorithmic decision-making.

The transition to autonomous vehicles is inevitable. The question is not whether we will have
autonomous vehicles on our roads, but how we will allocate responsibility when they cause
harm. The answers we develop in the next decade will shape the law of torts for generations to
come. The reasonable man is dying, but the values he embodied, fairness, accountability, and
respect for human dignity, need not die with him. They can be carried forward into the age of
algorithms, adapted to new realities while maintaining their essential character. This is the task
before us, and it is a task we must embrace with urgency, rigor, and imagination.

APPENDIX A: MATHEMATICAL FORMALIZATION OF LIABILITY AND ACTUARIAL MODELS
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The Elrakhawi Doctrine proposes a rigorous mathematical framework for allocating liability and
funding compensation in autonomous vehicle accidents.

1. The Algorithmic Control Index (ACI)

ACI = D_algorithmic / (D_algorithmic + D_human)

Where D_algorithmic is the degree of decision-making control exercised by the algorithm, and
D_human is the degree of decision-making control exercised by the human. The ACI ranges
from O (full human control) to 1 (full algorithmic control).

2. The Manufacturer Liability Coefficient (MLC)

MLC = (ACI * S_defect) + ((1 - ACI) * H_negligence)

Where S_defect is the degree of system defect (ranging from 0 to 1), and H_negligence is the
degree of human negligence (ranging from 0 to 1). This formula allocates liability between the
manufacturer and the human based on the degree of algorithmic control and the respective
degrees of defect and negligence.

3. The Victim Compensation Index (VCI)

VCI = D_total * (1 - C_contributory)

Where D_total is the total damages suffered by the victim, and C_contributory is the degree of
contributory negligence (ranging from 0 to 1). This calculates the compensation owed to the
victim, adjusted for any contributory negligence.

4. The Dynamic Actuarial Levy Model (DALM) for the AI-VCF

To ensure economic fairness and incentivize safety, the levy imposed on manufacturers is
calculated dynamically per vehicle model (i) as follows:

Levy i = Base_Rate * (1 + alpha(Risk_Score_i) + beta(XAl_Penalty_i))

Where:

Risk_Score_i is a real-time metric derived from the vehicle model's actual accident and near-
miss data.

XAIl_Penalty_i is a multiplier applied if the manufacturer's system fails independent Explainable
Al compliance audits.

Alpha and beta are regulatory weighting coefficients set by the Independent Algorithmic Auditing
Authority.

This transforms liability from a passive cost into an active, real-time economic incentive for
manufacturers to continuously improve algorithmic safety and transparency.

APPENDIX B: MODEL LEGISLATIVE PROVISIONS

The Elrakhawi Doctrine proposes the following model legislative provisions for implementation
by European legislatures:

Article 1: Definition of Autonomous Vehicle Systems. An autonomous vehicle system is any

system that controls the steering, acceleration, or braking of a vehicle without continuous
human input, operating at Level 2 or higher of the SAE taxonomy.
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Article 2: Tiered Liability. Liability for accidents involving autonomous vehicle systems shall be
allocated based on the level of autonomy and the Algorithmic Control Index, shifting primary
responsibility to the Self-Driving Entity for Level 4 and Level 5 operations.

Article 3: Mandatory Explainable Al and Irrebuttable Presumption. All autonomous vehicle
systems must comply with ISO/IEC 23894 and ISO/IEC 42001 standards for Explainable Al.
Failure by the manufacturer to provide human-interpretable decision logs following an incident
shall trigger an irrebuttable statutory presumption of product defect, precluding trade secret
defenses.

Article 4: The European Algorithmic Ethics Charter. Algorithmic decision-making is strictly
prohibited from weighting outcomes based on age, gender, physical ability, or socio-economic
status. Violation constitutes a criminal offense of Algorithmic Discrimination.

Article 5: Criminal Liability for Structural Negligence. Corporate executives and lead engineers
who knowingly prioritize market deployment over resolving critical, known safety vulnerabilities
shall be subject to direct criminal prosecution for Algorithmic Corporate Manslaughter or
Executive Structural Negligence.

Article 6: Independent Algorithmic Auditing Authority. An independent body shall be established
to conduct pre-market and post-market audits of autonomous vehicle systems, investigate
accidents, and provide expert testimony in litigation.

Article 7: Al Victim Compensation Fund and Dynamic Levies. A fund shall be established to
compensate victims where liability is unclear. Funding shall be derived from a Dynamic Actuarial
Levy Model, adjusting fees based on real-time safety metrics and XAl compliance.

Article 8: Local Algorithmic Citizen Assemblies. Municipalities shall establish citizen assemblies
to set localized ethical weighting parameters for autonomous vehicles operating within their
jurisdiction, ensuring democratic legitimacy in algorithmic governance.

APPENDIX C: COMPARATIVE ANALYSIS OF NATIONAL FRAMEWORKS

Germany: The German approach maintains the traditional distinction between driver liability and
manufacturer liability, allocating responsibility based on control at the time of the accident via
data recorders. It is clear but struggles with the handoff problem and algorithmic opacity.
France: The French approach extends the victim-friendly Badinter framework to autonomous

vehicles, treating the system as a thing in one's custody. It ensures victim compensation but
raises questions about the scope of manufacturer liability and potential moral hazard.
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United Kingdom: The UK approach establishes the Self-Driving Entity as the legal person
responsible for autonomous vehicle operation. It offers clarity and simplicity but requires robust
mechanisms to ensure the SDE remains accountable and financially solvent.

The Elrakhawi Doctrine synthesizes the strengths of these approaches, adapting them into a
coherent, unrivaled European framework that balances the interests of victims, manufacturers,
and society through technical precision, ethical clarity, and democratic legitimacy.

REFERENCES AND SOURCES

European Union. (2024). Regulation (EU) 2024/1689 laying down harmonised rules on artificial
intelligence (Artificial Intelligence Act). Official Journal of the European Union.

European Union. (2024). Directive (EU) 2024/2853 on liability for defective products (Revised
Product Liability Directive). Official Journal of the European Union.

International Organization for Standardization. (2023). ISO/IEC 23894:2023 Artificial Intelligence
- Risk management.

International Organization for Standardization. (2024). ISO/IEC 42001:2023 Artificial intelligence
management system.

Germany. (2021). Act Amending the Road Traffic Act (StVG) to Accommodate Automated
Driving.

France. (1985). Law No. 85-677 of July 5, 1985, on the Improvement of the Situation of Victims
of Traffic Accidents (Badinter Law).

United Kingdom. (2024). Automated Vehicles Act 2024.

Matthias, U. (2023). The responsibility gap in autonomous systems. Ethics and Information
Technology, 25, 1-15.

Nyholm, S. (2023). The ethics of crashes in autonomous vehicles. Philosophy Compass, 18,
e12701.

Santoni de Sio, F., and van den Hoven, J. (2022). The moral responsibility of autonomous
vehicles. Philosophy and Technology, 35, 1-22.

Weinberg, J. (2023). The law of autonomous vehicles. Cambridge University Press.

Zech, H. (2022). Liability for artificial intelligence. Journal of Intellectual Property Law and
Practice, 17, 1-12.

13/14



Elrakhawi, M. K. A. (2026). The Elrakhawi Doctrine of Critical Comparative Law: A New
Paradigm for Legal Analysis. European Law Journal.

Elrakhawi, M. K. A. (2026). Anatomy of a Supranational lllusion: The Elrakhawi Doctrine on
European Law. European Constitutional Law Review.

Elrakhawi, M. K. A. (2026). Empire of Loopholes: The Elrakhawi Doctrine on American Law.
Harvard Civil Rights-Civil Liberties Law Review.

Elrakhawi, M. K. A. (2026). The Wall of Loopholes: The Elrakhawi Doctrine on Centralized Legal
Systems. Zenodo. DOI: 10.5281/zen0d0.22649884.

Elrakhawi, M. K. A. (2026). The Turing Test of Justice: The Elrakhawi Reading of Legal Exams
in the Age of Al. Zenodo. DOI: 10.5281/zenodo.22650210.

END OF DOCUMENT
Foundational Digital Record: 10.5281/zenodo.22651291

14/14



