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Abstract: 

The emergence of autonomous vehicles (AVs), or self-driving 

cars, marks a major transformation in transportation, offering 

improved safety, efficiency, and accessibility. These advanced 

machines, driven by artificial intelligence and sophisticated 

sensors, promise to reduce traffic accidents caused by human 

error, reshape cities, and enhance mobility, especially for those 

with physical or geographic limitations. Beyond the 

technological benefits, AVs raise serious legal and ethical 

challenges. Traditional laws, built around human drivers, 

struggle to address issues like liability and accountability in 

machine-operated vehicles. As control shifts from humans to 

algorithms, legal frameworks must evolve to manage 

responsibility in the event of accidents or failures. This paper 

explores key legal questions, including the move from 

negligence to product liability, the inconsistency of regulations 

across jurisdictions, and the ethical concerns in programming 

AV decision-making. It calls for updated, harmonized legal 

approaches to ensure the responsible and just integration of AVs 

into society. 

Keywords: Legal, Challenges, Self-Driving, Cars. 

 

 

 

 

 
____________________  

*Corresponding author 



ISSN: 2335-1039 IJTIHAD Journal On Legal and Economic Studies 

                      p 594 - 614 Volume: 15    / Number: 02 Year 2026         

 

595 

 

INTRODUCTION   

The advent of autonomous vehicles (AVs), commonly 

known as self-driving cars, heralds a transformative era in 

transportation, promising a future characterized by enhanced 

safety, unparalleled efficiency, and expanded accessibility. These 

sophisticated machines, equipped with an intricate array of 

sensors, artificial intelligence, and advanced computational 

capabilities, possess the potential to fundamentally reshape 

urban landscapes, mitigate traffic congestion, and drastically 

reduce the incidence of human-error-induced accidents. The 

projected societal benefits are profound, ranging from a 

significant decrease in road fatalities and injuries to the 

liberation of commuters from the arduous task of driving, 

thereby fostering increased productivity and leisure. 

Furthermore, AVs hold the promise of revolutionizing logistics, 

public transportation, and personal mobility for individuals 

currently constrained by physical limitations or geographical 

barriers. 

However, this technological marvel, while brimming with 

promise, simultaneously ushers in a complex tapestry of legal 

and ethical quandaries that challenge the very foundations of 

existing jurisprudential frameworks. The traditional paradigms 

of liability, regulation, and moral accountability, meticulously 

crafted over decades to govern human-operated vehicles, find 

themselves ill-equipped to address the unprecedented 

complexities introduced by machines capable of independent 

decision-making. The absence of a human driver as the primary 

locus of control necessitates a profound re-evaluation of 

established legal doctrines, compelling legislators, legal 

scholars, and policymakers to grapple with questions that were 

once confined to the realm of speculative fiction. The transition 

from human-centric to machine-centric operation blurs the lines 

of responsibility, creating a legal vacuum that demands urgent 

and comprehensive attention. 

This paper endeavors to meticulously examine the 
multifaceted legal challenges posed by self-driving cars. It will 

delve into the intricate nuances of liability, dissecting the shift 
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from traditional negligence to the burgeoning domain of product 

liability. Furthermore, it will scrutinize the fragmented and often 

contradictory regulatory landscapes at state, federal, and 

international levels, highlighting the pressing need for 

harmonization. Crucially, this analysis will extend to the 

profound ethical considerations embedded within the 

programming of autonomous decision-making algorithms, 

exploring their legal ramifications and the societal implications 

of delegating moral choices to machines. By meticulously 

dissecting these critical areas, this exposition aims to underscore 

the imperative for adaptive legal paradigms that can effectively 

navigate the complexities of this nascent technology, ensuring 

both its responsible deployment and the safeguarding of public 

interest. The journey towards a fully autonomous future is not 

merely a technological one; it is, at its core, a profound legal and 

ethical odyssey that demands foresight, collaboration, and a 

commitment to justice in an increasingly automated world. 

This paper will be an attempt to deal with the following 

research problem: What are the serious legal and ethical 

challenges that can be raised by the spread of the self-driving 

cars in present day societies? To answer this question, one needs 

to tackle the important issues related to the topic in Four major 

sections: The Shifting Paradigm of Liability, Regulatory 

Labyrinth and State, Federal, and International Divergence, 

Ethical Imperatives and Their Legal Ramifications, and the final 

section will be practical through tackling Case Studies and 

Precedents through Navigating Uncharted Legal Waters. 

Section One: The Shifting Paradigm of Liability   
The advent of autonomous vehicles fundamentally 

reconfigures the traditional framework of liability that has long 

governed vehicular accidents. Historically, culpability in motor 

vehicle collisions has predominantly rested upon the human 

driver, predicated on principles of negligence. Under this 

established doctrine, an individual is deemed liable if their 

actions (or inactions) fall below the standard of care expected of 
a reasonable person, directly causing injury or damage. This 

framework, while robust for human-operated vehicles, 
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encounters significant conceptual and practical challenges when 

applied to self-driving cars, necessitating a profound shift 

towards alternative legal theories, most notably product 

liability1. 

A. Product Liability vs. Traditional Negligence 

The present-day modern word often finds itself trapped 

between the new product liability and the traditional negligence 

of car drivers.  

1. Traditional Negligence (Human Driver Focus): In the 

conventional legal landscape, determining fault in an automobile 

accident typically involves assessing whether a driver acted 

negligently. This involves proving four key elements: duty of 

care, breach of that duty, causation, and damages. For instance, a 

driver failing to obey traffic laws or operating a vehicle under 

the influence of intoxicants would clearly breach their duty of 

care, and if such a breach directly leads to an accident, they 

would be held liable. This clear chain of responsibility, however, 

becomes significantly convoluted when the primary operational 

control shifts from a human to an autonomous system2. 

2. The Rise of Product Liability: As autonomous 

technology assumes an increasingly central role in vehicle 

operation3, the focus of liability naturally gravitates towards the 

manufacturers of these sophisticated systems. Product liability 

law, which holds manufacturers, distributors, and retailers 

responsible for injuries caused by defective products, emerges as 

a more pertinent legal avenue. This area of law typically 

encompasses three primary types of defects: design defects, 

manufacturing defects, and failures to warn 4. 

•Design Defects: A design defect exists when the product 

is inherently dangerous due to its flawed design, even if 

manufactured perfectly. In the context of AVs, this could involve 

a flaw in the algorithms that govern decision-making, leading to 

unsafe maneuvers or responses in specific scenarios. For 

example, if an AV’s programming consistently fails to detect 

certain types of obstacles under particular lighting conditions, 
leading to collisions, this could be construed as a design defect5. 

•Manufacturing Defects: These occur when a product 
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deviates from its intended design during the manufacturing 

process, rendering it unsafe. A faulty sensor, a malfunctioning 

camera, or a defective wiring harness in an AV could all 

constitute manufacturing defects, leading to system failures and 

potential accidents. Proving such a defect would require 

demonstrating that the specific component in the accident-

involved vehicle was not built to specifications. 

•Failure to Warn: Manufacturers have a duty to warn 

consumers about non-obvious dangers associated with their 

products. For AVs, this could involve inadequate warnings about 

the limitations of the autonomous driving system, conditions 

under which human intervention is required, or the proper use of 

advanced driver-assistance features. If an accident occurs 

because a user was not adequately informed about a system’s 

limitations, the manufacturer could face liability for failure to 

warn.6 

This pivot to product liability places a substantial burden 

on AV manufacturers, compelling them to ensure the utmost 

safety and reliability of their hardware and software. The legal 

precedent for holding manufacturers accountable for defective 

products is well-established, but its application to the dynamic 

and complex nature of AI-driven systems presents novel 

challenges, particularly in attributing fault to a specific 

component or line of code within an intricate autonomous 

system. 

B. The Enigma of Human Override and Disengagement 

The current generation of self-driving cars, particularly 

those operating at lower levels of autonomy (Level 2 and 3), 

often require human oversight and the capacity for manual 

override. This shared control paradigm introduces a complex 

layer of liability, blurring the lines of responsibility between the 

autonomous system and the human occupant. The critical 

question becomes: when does human intervention absolve the 

manufacturer, and vice-versa? 
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1. Shared Control Dilemmas: In scenarios where a 

human driver is expected to monitor the AV’s performance and 

intervene when necessary, determining fault in an accident 

becomes a contentious issue. If the AV initiates an unsafe 

maneuver and the human fails to take control in time, who bears 

the primary responsibility? Manufacturers often argue that the 

human driver retains ultimate responsibility, particularly if 

warnings to remain attentive were provided. Conversely, 

plaintiffs may contend that the system failed to provide adequate 

warning or sufficient time for a safe human takeover, or that the 

system itself created an unsafe situation that was difficult for a 

human to rectify7. This dynamic interplay between automated 

and human control creates a legal gray area that demands clear 

legislative and judicial guidance. 

2. Driver Monitoring Systems: To address the 

complexities of shared control, many AVs are equipped with 

sophisticated driver monitoring systems (DMS). These systems 

utilize cameras and sensors to track driver attentiveness, gaze, 

and even physiological states, issuing alerts or escalating 

interventions if the human is deemed disengaged. While DMS 

are designed to enhance safety, their legal implications are 

significant. If a DMS fails to detect driver inattention, leading to 

an accident, could the manufacturer be held liable for a defective 

DMS? Conversely, if a driver ignores repeated warnings from a 

functional DMS and an accident ensues, this could strengthen 

the manufacturer’s defense, shifting liability back to the human 

occupant. The data collected by DMS also raises privacy 

concerns, as it captures highly personal information about the 

driver’s behavior and state. 

C. Data Ownership and Privacy Concerns 

The operation of self-driving cars generates an 

unprecedented volume of data, encompassing everything from 

vehicle performance metrics and environmental sensor readings 

to passenger behavior and route information8. This data is 

invaluable for accident reconstruction, system improvement, and 
legal proceedings. However, it also raises critical questions 

about data ownership, access, and privacy. Who owns this data – 
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the vehicle owner, the manufacturer, the software developer, or a 

third-party service provider? The answer has profound 

implications for legal discovery in accident cases, as access to 

this data can be crucial for establishing fault. 

Furthermore, the collection and transmission of such 

extensive personal and operational data raise significant privacy 

concerns. The potential for misuse, unauthorized access, or 

aggregation of this data for purposes beyond vehicle operation is 

a growing apprehension. Existing data protection regulations, 

such as GDPR in Europe or various state-level privacy laws in 

the US, may offer some safeguards, but the unique nature of AV 

data necessitates tailored legal frameworks. The balance 

between the need for data to ensure safety and accountability, 

and the imperative to protect individual privacy, represents a 

formidable legal challenge that requires careful legislative 

consideration9. Without clear guidelines, disputes over data 

access and privacy could become a significant impediment to 

the widespread adoption of AV technology. 

Section Two: Regulatory Labyrinth and State, Federal, and 

International Divergence 

The rapid evolution of autonomous vehicle technology has 

outpaced the development of a cohesive and comprehensive 

regulatory framework, resulting in a complex and often 

contradictory legal landscape10. This regulatory labyrinth, 

characterized by a patchwork of state-level initiatives, nascent 

federal guidelines, and disparate international efforts, poses 

significant challenges to the seamless development and 

widespread deployment of self-driving cars. 

A. Patchwork of State-Level Legislation 

In the absence of overarching federal legislation, 

individual U.S. states have taken the lead in enacting laws and 

regulations11 pertaining to autonomous vehicles. This 

decentralized approach has led to a disparate and often 

inconsistent regulatory environment12. While some states have 

embraced AV testing and deployment with progressive 
legislation, others have adopted more cautious or restrictive 

stances. This divergence creates significant hurdles for 
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manufacturers and developers seeking to test and deploy AVs 

across state lines, as they must navigate a complex web of 

varying requirements, including testing permits, operational 

limitations, and liability provisions13. 

For instance, some states may require a human safety 

driver to be present during testing, while others permit fully 

driverless operations under certain conditions. The lack of 

uniformity not only complicates development and deployment 

but also raises questions about legal reciprocity and enforcement 

across jurisdictions. This fragmented approach can stifle 

innovation, increase compliance costs for companies, and 

potentially create unsafe situations if AVs transition between 

areas with vastly different regulatory expectations. The National 

Conference of State Legislatures (NCSL) actively tracks these 

diverse state laws, highlighting the ongoing challenge of 

achieving a harmonized domestic approach14. 

B. Federal Oversight and the Quest for Uniformity 

The federal government, primarily through the National 

Highway Traffic Safety Administration (NHTSA), has begun to 

address the regulatory vacuum, albeit with a cautious and 

evolving approach. NHTSA’s role has largely been focused on 

issuing voluntary guidelines and collecting data, rather than 

establishing mandatory federal safety standards for AVs. While 

these guidelines provide some direction, their voluntary nature 

means they lack the enforcement power necessary to ensure 

consistent safety practices across the industry15. 

1. NHTSA’s Role: NHTSA’s current strategy involves 

monitoring the development and deployment of AVs, 

investigating incidents, and encouraging best practices through 

non-binding guidance. The agency has emphasized a 

technology-neutral approach, focusing on the safety 

performance of AVs rather than prescribing specific 

technological solutions. However, critics argue that this 

approach is insufficient to address the inherent risks and 

complexities of AV technology, advocating for more robust and 
mandatory federal safety standards to ensure public confidence 

and accelerate safe deployment16. 
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2. Proposed Federal Legislation: Several legislative 

proposals have been introduced in the U.S. Congress aimed at 

establishing a more uniform federal framework for autonomous 

vehicles. These bills typically seek to clarify federal and state 

roles, streamline testing and deployment processes, and establish 

national safety standards. For example, the Autonomous Vehicle 

Advancement Act of 2025 aims to expedite the commercial 

deployment of self-driving vehicles by creating a national 

framework17. The passage of such legislation is crucial for 

fostering a predictable regulatory environment that can support 

the large-scale development and deployment of AVs, moving 

beyond the current fragmented state-by-state approach. 

C. International Harmonization Efforts 

The global nature of the automotive industry necessitates 

international cooperation and harmonization of AV regulations. 

Manufacturers operate across borders, and a lack of consistent 

international standards can impede trade, increase development 

costs, and create safety discrepancies. Organizations like the 

United Nations Economic Commission for Europe (UNECE) are 

working towards developing international regulations for 

automated driving systems, focusing on areas such as vehicle 

type approval, cybersecurity, and data recording18. 

However, achieving global consensus is a formidable 

challenge, given the diverse legal traditions, cultural norms, and 

technological priorities of different nations19. The complexities 

of cross-border operation, particularly for commercial vehicles 

or ride-sharing services, underscore the necessity of global 

regulatory alignment. Without harmonized international 

standards, the full potential of AV technology to revolutionize 

global transportation networks may remain unrealized, leading 

to isolated pockets of deployment and hindering the seamless 

flow of goods and people across national boundaries20. 
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Section Three: Ethical Imperatives and Their Legal 

Ramifications 

The integration of artificial intelligence into autonomous 

vehicles introduces a profound ethical dimension21, compelling 

engineers and policymakers to confront moral dilemmas that 

were once the exclusive domain of philosophical discourse. The 

programming of AVs to make instantaneous decisions in 

unavoidable accident scenarios raises fundamental questions 

about the value of human life, the distribution of risk, and the 

very nature of moral agency22. These ethical considerations are 

not merely theoretical; they carry significant legal ramifications, 

influencing public acceptance, regulatory mandates, and the 

potential for future litigation. 

A. The "Trolley Problem" in Autonomous Decision-Making 

Perhaps the most widely discussed ethical dilemma in the 

context of AVs is the modern iteration of the "trolley problem." 

This thought experiment, traditionally used to explore utilitarian 

versus deontological ethical frameworks, asks whether it is 

morally permissible to sacrifice one individual to save a greater 

number. In the context of AVs, this translates to programming 

decisions in unavoidable accident scenarios: should the car 

prioritize the lives of its occupants, pedestrians, or other road 

users? Should it minimize harm, even if it means sacrificing its 

own passengers?23 . 

While real-world scenarios are far more complex than 

simplified trolley problems, the underlying ethical challenge 

remains24. How are AVs programmed to make life-or-death 

decisions when an accident is inevitable? The legal implications 

of these algorithmic choices are immense. If an AV is 

programmed to prioritize the lives of pedestrians over its 

occupants, and an accident occurs where the occupants are 

harmed as a result, could the manufacturer face legal challenges 

for intentionally causing harm to its customers? Conversely, if 

the AV prioritizes its occupants and harms innocent bystanders, 

the manufacturer could face public outcry and legal action for 
negligence or even wrongful death. Some research suggests that 

while people prefer AVs to be programmed to minimize harm, 
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they are less likely to purchase such vehicles if it means their 

own safety might be compromised25. This creates a significant 

ethical and commercial tension that regulators and 

manufacturers must navigate26. 

B. Bias in AI Algorithms and Discrimination 

The algorithms that power autonomous vehicles are 

trained on vast datasets, and if these datasets are not 

representative or contain inherent biases, the AVs themselves 

can perpetuate or even amplify discrimination. For example, if 

facial recognition or pedestrian detection systems are trained 

predominantly on data from certain demographics, they may 

perform less accurately when encountering individuals from 

underrepresented groups, potentially leading to disproportionate 

risks or unequal treatment under the law27. 

Legal ramifications of algorithmic bias in AVs could 

include claims of discrimination under civil rights laws, product 

liability claims for defective design, or even negligence claims if 

the biased algorithm leads to an accident. Ensuring fairness, 

transparency, and accountability in AI algorithms is paramount. 

This requires diverse and representative training data, rigorous 

testing for bias, and mechanisms for auditing and correcting 

algorithmic deficiencies. The legal system will need to develop 

new frameworks to address how to prove and remedy 

algorithmic discrimination, moving beyond traditional notions 

of human intent to encompass the systemic impacts of 

automated decision-making28. 

C. The "Moral Crumple Zone" 

The concept of the "moral crumple zone" describes the 

psychological and legal burden placed on humans when they are 

expected to intervene in AV operations, particularly in situations 

where the autonomous system is nearing its operational limits or 

encountering an unforeseen challenge. In such scenarios, the 

human driver is expected to rapidly assess the situation, 

understand the AV's limitations, and take control, often with 

little warning or time for cognitive processing. This creates a 
significant cognitive load and potential for error, placing the 

human in a precarious position both morally and legally29. 
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Legally, the moral crumple zone complicates liability. If 

an accident occurs because a human driver failed to take over 

from an AV in a critical moment, is the human solely 

responsible, or does some liability rest with the manufacturer for 

designing a system that places such an unreasonable burden on 

the human operator? This issue is particularly salient for Level 2 

and 3 autonomous systems, where the human is still considered 

the ultimate fallback. The legal system will need to grapple with 

how to fairly apportion responsibility in these shared control 

scenarios, considering the inherent limitations of human reaction 

time and cognitive processing under duress. This challenge 

underscores the need for clear operational design domains 

(ODDs) for AVs and robust human-machine interfaces that 

effectively communicate system status and transfer of control, 

minimizing the likelihood of the human being placed in an 

impossible situation. The development of clear legal standards 

for human-AV interaction and intervention is crucial to prevent 

the human from becoming merely a legal scapegoat for 

technological failures. 

Section Four: Case Studies and Precedents through 

Navigating Uncharted Legal Waters 

The theoretical legal challenges posed by self-driving cars 

are increasingly being tested in real-world scenarios, as 

accidents involving autonomous vehicles lead to litigation and 

compel judicial interpretation. These nascent case studies, 

though limited in number, offer crucial insights into how 

existing legal frameworks are being applied and adapted to 

address the complexities of AV technology, while 

simultaneously highlighting the urgent need for more definitive 

legal precedents. 

A. Notable Accidents and Their Legal Aftermath 

Several high-profile incidents involving autonomous or 

semi-autonomous vehicles have garnered significant public and 

legal attention, serving as critical test cases for liability and 

regulatory oversight: 
•Tesla Autopilot Crashes: Tesla’s Autopilot and Full Self-

Driving (FSD) features, while advanced driver-assistance 
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systems (ADAS) and not fully autonomous, have been involved 

in numerous accidents, leading to a growing number of lawsuits. 

These cases often revolve around allegations of misleading 

marketing regarding the systems’ capabilities, and whether the 

human driver was adequately attentive or if the system itself 

malfunctioned. For instance, a lawsuit filed in June 2025 

involved the estates of three individuals killed in a Model S 

crash, alleging that the Autopilot and FSD systems were at 

fault30. Another notable case saw Tesla settle a lawsuit in April 

2024 concerning a fatal 2018 crash involving an Apple engineer, 

where the plaintiff alleged Autopilot malfunction31. These cases 

underscore the ongoing debate about the division of 

responsibility between the ADAS and the human operator, and 

the challenges of proving a defect in complex software systems. 

•Waymo Incidents: As a pioneer in fully autonomous ride-

hailing services, Waymo has also faced scrutiny following 

incidents involving its robotaxis. While Waymo emphasizes its 

safety record, some incidents have led to legal action. For 

example, a lawsuit filed in June 2025 by a cyclist against 

Waymo alleged that an illegal stop by a robotaxi led to a severe 

injury32. These cases, particularly those involving Level 4 

autonomous vehicles operating without a human safety driver, 

shift the liability focus more squarely onto the technology 

provider and its operational protocols. Federal investigations, 

such as those by NHTSA into Waymo and Zoox, further 

highlight the regulatory attention on the safety performance of 

these systems33. 

These incidents, and the ensuing legal battles, are 

instrumental in shaping the legal landscape for AVs. They force 

courts to grapple with novel questions of causation, 

foreseeability, and the applicability of existing product liability 

and negligence doctrines to a technology that blurs the lines of 

traditional human control34. 
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B. Emerging Legal Theories and Judicial Interpretations 

In response to the unique challenges posed by AV 

accidents, new legal theories are beginning to emerge, and 

judicial interpretations are evolving. Courts are increasingly 

considering: 

•Enhanced Product Liability: Beyond traditional product 

liability, there’s a growing discussion around an enhanced form 

of product liability for AV manufacturers, given the critical 

safety function of their software and hardware. This could 

involve a lower burden of proof for plaintiffs or a presumption 

of defect in certain circumstances. 

•Negligent Entrustment (of AI): While traditionally 

applied to entrusting a vehicle to an incompetent driver, some 

legal scholars are exploring whether a similar concept could 

apply to manufacturers deploying AVs with known, unmitigated 

risks or insufficient testing. 

•Cybersecurity Liability: As AVs are increasingly 

connected and reliant on software, the risk of cyberattacks 

leading to accidents becomes a concern. This could lead to new 

avenues of liability related to cybersecurity vulnerabilities and 

the manufacturer’s duty to protect against such threats35. 

•Regulatory Compliance as a Defense: Manufacturers may 

increasingly rely on compliance with evolving federal and state 

regulations as a defense against liability claims. However, mere 

compliance may not be sufficient if the regulations are deemed 

inadequate or if the manufacturer knew of additional risks not 

covered by existing rules. 

Judicial decisions in these early cases will set crucial 

precedents, influencing future litigation, regulatory approaches, 

and the overall trajectory of AV development and deployment. 

The legal system is in a dynamic phase of adaptation, attempting 

to reconcile established legal principles with the unprecedented 

capabilities and complexities of autonomous technology. The 

outcomes of these cases will not only determine financial 

compensation but also contribute significantly to defining the 
legal and ethical boundaries of AI in critical applications. 
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CONCLUSION 

The journey towards a future dominated by self-driving 

cars, while promising unprecedented advancements in safety 

and efficiency, is undeniably fraught with complex legal 

challenges that demand urgent and comprehensive attention. As 

meticulously explored throughout this paper, the primary legal 

hurdles coalesce around three interconnected pillars: the shifting 

paradigm of liability, the fragmented regulatory landscape, and 

the profound ethical imperatives embedded within autonomous 

decision-making. The traditional fault-based system, designed 

for human drivers, proves increasingly inadequate, necessitating 

a pivot towards product liability frameworks that hold 

manufacturers accountable for the intricate hardware and 

software that govern AV operations. This shift, however, is 

complicated by the enigmatic role of human override and 

disengagement, where the blurred lines of shared control create 

contentious scenarios for assigning responsibility. Furthermore, 

the immense data generated by AVs introduces novel concerns 

regarding ownership, access, and privacy, demanding tailored 

legal safeguards. 

The regulatory environment, characterized by a disparate 

patchwork of state-level initiatives and nascent federal 

guidelines, presents a significant impediment to the seamless 

development and widespread deployment of AVs. The lack of 

uniformity not only stifles innovation and increases compliance 

burdens but also raises critical questions about consistent safety 

standards across jurisdictions. While federal agencies like 

NHTSA are gradually asserting their oversight, the imperative 

for comprehensive, mandatory federal legislation and 

harmonized international standards remains paramount to foster 

a predictable and safe global ecosystem for autonomous 

mobility. Without such coherence, the full societal benefits of 

AV technology risk being constrained by geographical and legal 

boundaries. 

Finally, the ethical dimensions of autonomous decision-
making, particularly in unavoidable accident scenarios, present 

perhaps the most profound and philosophically challenging legal 
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quandaries. The 

programming of AVs to make life-or-death decisions, the 

potential for algorithmic bias to perpetuate discrimination, and 

the concept of the “moral crumple zone” – where humans are 

placed in an untenable position of last-resort intervention – all 

carry significant legal ramifications. These ethical 

considerations necessitate the development of new legal theories 

and judicial interpretations that can fairly apportion 

responsibility, ensure equitable treatment, and uphold societal 

values in an increasingly automated world. 

The current legal landscape, characterized by reactive 

responses to technological advancements, is ill-suited to the 

rapid pace of innovation in the autonomous vehicle sector. The 

challenges outlined above underscore an unequivocal imperative 

for proactive legal adaptation. This requires a concerted effort 

from legislators, policymakers, legal scholars, and industry 

stakeholders to anticipate future scenarios, develop robust legal 

frameworks, and establish clear lines of responsibility before 

widespread deployment. Such proactive measures are essential 

not only for mitigating risks and ensuring public safety but also 

for fostering public trust and confidence in AV technology. 

Without a clear and predictable legal environment, investment in 

AV research and development may be stifled, and the societal 

benefits of this transformative technology may remain largely 

unrealized. 

Key areas for proactive legal adaptation include: 

•Clear Liability Frameworks: Establishing unambiguous 

rules for liability in AV accidents, potentially through a 

combination of product liability, no-fault compensation 

schemes, or dedicated AV insurance models. 

•Harmonized Regulations: Developing consistent federal 

and international standards for AV testing, deployment, and 

operation, moving beyond the current fragmented approach. 

•Ethical AI Governance: Creating legal and ethical 

guidelines for the design, development, and deployment of AI 
algorithms in AVs, addressing issues of bias, transparency, and 

accountability. 
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•Data Governance: Implementing comprehensive legal 

frameworks for data ownership, access, and privacy in the 

context of AVs, balancing the need for data with individual 

rights. 

•Cybersecurity Legislation: Enacting laws that mandate 

robust cybersecurity measures for AVs and establish clear 

liability for breaches or attacks. 

The trajectory of autonomous vehicle technology is 

undeniable, and its integration into daily life is a matter of when, 

not if. The legal challenges, while formidable, are not 

insurmountable. The future outlook for AV law points towards a 

continuous evolution, driven by technological advancements, 

real-world incidents, and ongoing societal dialogue. We can 

anticipate a future where: 

•Dynamic Legal Frameworks: Legal systems will become 

more agile and adaptive, capable of evolving in tandem with 

technological progress. 

•Increased Collaboration: Greater collaboration between 

governments, industry, academia, and legal professionals will be 

essential to develop comprehensive and effective solutions. 

•Global Harmonization: Efforts towards international 

regulatory alignment will intensify, facilitating the seamless 

operation of AVs across borders. 

•Ethical AI Integration: Ethical considerations will be 

increasingly embedded into the design and deployment of AVs, 

moving beyond mere compliance to a proactive commitment to 

responsible innovation. 

The ultimate goal is to foster a harmonized and ethical 

autonomous future where the immense potential of self-driving 

cars can be fully realized, enhancing safety, efficiency, and 

accessibility for all, while simultaneously upholding the 

fundamental principles of justice, accountability, and human 

dignity. The legal journey ahead is complex, but with foresight, 

collaboration, and a commitment to adaptive governance, the 

path to a truly autonomous and beneficial transportation system 
can be successfully navigated. 



ISSN: 2335-1039 IJTIHAD Journal On Legal and Economic Studies 

                      p 594 - 614 Volume: 15    / Number: 02 Year 2026         

 

611 

 

References: 
 

1 Herrmann, Andreas, Walter Brenner, and Rupert Stadler. 

Autonomous Driving: How the Driverless Revolution Will 

Change the World. Bingley, UK: Emerald Publishing, 2018. 

P.25. 

2 Lim, Hannah YeeFen. Autonomous Vehicles and the Law: 

Technology, Ethics and Regulation. Cheltenham, UK: 

Edward Elgar Publishing, 2018. P.13. 

3 Eliot, Lance. AI Self Driving Cars Accordance: Practical 

Advances in Artificial Intelligence and Machine Learning. 

LBE Press Publishing, May 24, 2020. P.228. 

4 Byrd Davis. (2025, April 20). Who Is Liable When A Self-

Driving Car Causes A Crash? Retrieved from 

https://byrddavis.com/who-is-liable-when-a-self-driving-car-

causes-a-crash/ 

5 Wallach, Wendell. Moral Machines: Teaching Robots Right 

from Wrong. New York: Oxford University Press, 2010. 

P.45. 

6 See Maurer, Markus, J. Christian Gerdes, Barbara Lenz, and 

Hermann Winner, eds. Autonomous Driving: Technical, 

Legal and Social Aspects. Berlin and Heidelberg: Springer, 

2018. 

7 McCoy & Sparks. (2025, February 21). Liability in Self-

Driving Car Accidents: Who’s Responsible? Retrieved from 

https://www.mccoyandsparks.com/blog/liability-in-self-

driving-car-accidents-whos-responsible/ 

8 Riggs, William Warren (“Billy”). Disruptive Transport: 

Driverless Cars, Transport Innovation and the Sustainable 

City of Tomorrow. London: Routledge, December 21, 2018. 

P.102. 

9 Turner, Jacob. Robot Rules: Regulating Artificial Intelligence. 

Cham, Switzerland: Palgrave Macmillan, 2019. P.80. 

10 McLachlan, Scott, Evangelia Kyrimi, Kudakwashe Dube, 

Norman Fenton, and Burkhard Schafer. The Self-Driving 

Car: Crossroads at the Bleeding Edge of Artificial 

https://byrddavis.com/who-is-liable-when-a-self-driving-car-causes-a-crash/
https://byrddavis.com/who-is-liable-when-a-self-driving-car-causes-a-crash/
https://www.mccoyandsparks.com/blog/liability-in-self-driving-car-accidents-whos-responsible/
https://www.mccoyandsparks.com/blog/liability-in-self-driving-car-accidents-whos-responsible/


ISSN: 2335-1039 IJTIHAD Journal On Legal and Economic Studies 

                      p 594 - 614 Volume: 15    / Number: 02 Year 2026         

 

612 

 

 

Intelligence and Law. Self-published academic monograph, 

2022. P. 89. 

11 Channon, Matthew, Lucy McCormick, and Kyriaki Noussia. 

The Law and Autonomous Vehicles. London, UK: 

Routledge, 2019. P. 43. 

12 Hiziroglu, Ayse Buke. Autonomous Vehicles and the Law: 

How Each Field Is Shaping the Other. Cham, Switzerland: 

Springer, 2022. P.52. 

13 NCSL. (n.d.). Autonomous Vehicles | Self-Driving Vehicles 

Enacted Legislation. Retrieved from 

https://www.ncsl.org/transportation/autonomous-vehicles, 

May 5th, 2025. 

14 Baker Donelson. (2024, September 20). Autonomous Vehicle 

Statutes and Regulations Across the 50 States. Retrieved 

from https://www.bakerdonelson.com/autonomous-vehicle-

statutes-and-regulations-across-the-50-states, April 10th, 

2025. 

15 NHTSA. (n.d.). Automated Vehicle Safety. Retrieved from 

https://www.nhtsa.gov/vehicle-safety/automated-vehicles-

safety, March 12th, 2025. 

16 Scientific American. (2025, May 2). Self-Driving Cars Have 

New Rules in the U.S. Here’s Why That Matters. Retrieved 

from https://www.scientificamerican.com/article/self-

driving-cars-have-new-rules-in-the-u-s-heres-why-that-

matters/ , May 24th, 2025. 

17 FreightWaves. (2025, May 27). Legislation aims to jump-

start rollout of driverless vehicles. Retrieved from 

https://www.freightwaves.com/news/legislation-aims-to-

jump-start-rollout-of-driverless-vehicles, April 18th, 2025. 

18 Connected Automated Driving. (n.d.). US - Connected 

Automated Driving. Retrieved from 

https://www.connectedautomateddriving.eu/regulation-and-

policies/national-level/non-eu/us/, March 15th, 2025. 

19 Fahim, Sadaf. Ethico-Legal Aspect of AI-Driven Driverless 

Cars: Comparing Autonomous Vehicle Regulations in 

https://www.ncsl.org/transportation/autonomous-vehicles
https://www.bakerdonelson.com/autonomous-vehicle-statutes-and-regulations-across-the-50-states
https://www.bakerdonelson.com/autonomous-vehicle-statutes-and-regulations-across-the-50-states
https://www.nhtsa.gov/vehicle-safety/automated-vehicles-safety
https://www.nhtsa.gov/vehicle-safety/automated-vehicles-safety
https://www.scientificamerican.com/article/self-driving-cars-have-new-rules-in-the-u-s-heres-why-that-matters/
https://www.scientificamerican.com/article/self-driving-cars-have-new-rules-in-the-u-s-heres-why-that-matters/
https://www.scientificamerican.com/article/self-driving-cars-have-new-rules-in-the-u-s-heres-why-that-matters/
https://www.freightwaves.com/news/legislation-aims-to-jump-start-rollout-of-driverless-vehicles
https://www.freightwaves.com/news/legislation-aims-to-jump-start-rollout-of-driverless-vehicles
https://www.connectedautomateddriving.eu/regulation-and-policies/national-level/non-eu/us/
https://www.connectedautomateddriving.eu/regulation-and-policies/national-level/non-eu/us/


ISSN: 2335-1039 IJTIHAD Journal On Legal and Economic Studies 

                      p 594 - 614 Volume: 15    / Number: 02 Year 2026         

 

613 

 

 

Germany, California, and India. Singapore: Springer, 2024. 

P.74. 

20 Yu, Huafeng, Xin Li, Richard M. Murray, S. Ramesh, and 

Claire J. Tomlin, eds. Safe, Autonomous and Intelligent 

Vehicles. Cham, Switzerland: Springer, 2018. P.43. 

21 Müller, Vincent C., ed. Ethics of Artificial Intelligence and 

Robotics. Dordrecht, Netherlands: Springer, 2020. P. 69. 

22 Paulo, Norbert, and Lando Kirchmair. Moral Dilemmas 

Involving Self-Driving Cars: How to Regulate Them and 

Why Your Opinion Matters. London, UK: Routledge, 2025. 

P.47. 

23 Stanford HAI. (2023, January 23). Designing Ethical Self-

Driving Cars. Retrieved from 

https://hai.stanford.edu/news/designing-ethical-self-driving-

cars, June 5th, 2025. 

24 Gunkel, David J. The Machine Question: Critical 

Perspectives on AI, Robots, and Ethics. Cambridge, MA: 

MIT Press, July 13, 2012. P. 270. 

25 Frontiers in Psychology. (2023, November 27). Exploring 

moral algorithm preferences in autonomous vehicle decision-

making. Retrieved from 

https://www.frontiersin.org/journals/psychology/articles/10.3

389/fpsyg.2023.1229245/full, June 28th, 2025. 

26 Lin, Patrick, Keith Abney, and Ryan Jenkins, eds. Robot 

Ethics 2.0: From Autonomous Cars to Artificial Intelligence. 

Oxford, UK: Oxford University Press, 2017. P.35. 

27 Holistic AI. (2025, January 6). AI Regulations for 

Autonomous Vehicles [Updated 2025]. Retrieved from 

https://www.holisticai.com/blog/ai-regulations-for-

autonomous-vehicles, June 17th, 2025. 

28 Dimitrakopoulos, George, Aggelos Tsakanikas, and Elias 

Panagiotopoulos. Autonomous Vehicles: Technologies, 

Regulations, and Societal Impacts. Amsterdam: Elsevier, 

2021. P. 95. 

29 WSHB Law. (2025, May 30). Navigating Liability in the Age 

of Autonomous Vehicles. Retrieved from 

https://hai.stanford.edu/news/designing-ethical-self-driving-cars
https://hai.stanford.edu/news/designing-ethical-self-driving-cars
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1229245/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1229245/full
https://www.holisticai.com/blog/ai-regulations-for-autonomous-vehicles
https://www.holisticai.com/blog/ai-regulations-for-autonomous-vehicles


ISSN: 2335-1039 IJTIHAD Journal On Legal and Economic Studies 

                      p 594 - 614 Volume: 15    / Number: 02 Year 2026         

 

614 

 

 

https://www.wshblaw.com/publication-navigating-liability-

in-the-age-of-autonomous-vehicles, July 5th, 2025. 

30 USA Today. (2025, June 24). Tesla faces lawsuit after 3 die 

in 2024 Model S autopilot crash. Retrieved from 

https://www.usatoday.com/story/money/legal/2025/06/24/tes

la-lawsuit-autopilot-crash/84336338007/, April 19th, 2025. 

31 The New York Times. (2024, April 8). Tesla Settles Lawsuit 

Over a Fatal Crash Involving Autopilot. Retrieved from 

https://www.nytimes.com/2024/04/08/business/tesla-

autopilot-walter-huang-settlement.html, May 14th, 2025. 

32 Silicon Valley. (2025, June 19). Lawsuit: Waymo taxi’s 

illegal stop led to bicyclist being severely injured, claims. 

Retrieved from 

https://www.siliconvalley.com/2025/06/19/waymo-robotaxi-

stopped-illegally-, June 19th, 2025. 

33 CNN. (2024, May 14). Waymo and Zoox are under federal 

investigation as self-driving cars face new scrutiny. 

Retrieved from 

https://www.cnn.com/2024/05/14/business/self-driving-cars-

waymo-zoox-regulators-investigating, July 11th, 2025. 

34 Goodall, Noah J. “Machine Ethics and Automated Vehicles.” 

In Machine Ethics, edited volume. ArXiv preprint, 2020. P.8. 

35 Burns, Lawrence D., George Newbern, and Christopher 

Shulgan. Autonomy: The Quest to Build the Driverless 

Car—and How It Will Reshape Our World. New York: 

Houghton Mifflin Harcourt, 2018. P.74. 

https://www.wshblaw.com/publication-navigating-liability-in-the-age-of-autonomous-vehicles
https://www.wshblaw.com/publication-navigating-liability-in-the-age-of-autonomous-vehicles
https://www.usatoday.com/story/money/legal/2025/06/24/tesla-lawsuit-autopilot-crash/84336338007/
https://www.usatoday.com/story/money/legal/2025/06/24/tesla-lawsuit-autopilot-crash/84336338007/
https://www.nytimes.com/2024/04/08/business/tesla-autopilot-walter-huang-settlement.html
https://www.nytimes.com/2024/04/08/business/tesla-autopilot-walter-huang-settlement.html
https://www.siliconvalley.com/2025/06/19/waymo-robotaxi-stopped-illegally-opened-door-severely-injured-cyclist-claims/
https://www.siliconvalley.com/2025/06/19/waymo-robotaxi-stopped-illegally-opened-door-severely-injured-cyclist-claims/
https://www.cnn.com/2024/05/14/business/self-driving-cars-waymo-zoox-regulators-investigating
https://www.cnn.com/2024/05/14/business/self-driving-cars-waymo-zoox-regulators-investigating

