
AI Liability: Solving the Attribution Problem in Autonomous 
Systems 

- Atheestha MV* 

 

Abstract 

This article explores the emerging legal regimes that grapple with liability 
attribution in autonomous artificial intelligence systems. As AI technologies 
continue to function with limited human intervention, conventional liability 
models premised on human agency are severely challenged. Based on an 
examination of nascent case law and regulatory solutions across jurisdictions, this 
article advances a hybrid liability model that strikes a balance between innovation 
incentives and consumer protection. The model suggests elements of developers' 
strict liability but with an awareness of users accessing intricate AI systems. It 
satisfies the existing liability gap within prevailing jurisprudence while achieving 
a higher level of legal certainty within a sector involving accelerating technological 
innovation. 

 

I. Introduction 

The exponential spread of autonomous AI systems across the domains of 
medicine to transport has thrown open unforeseen legal complexities 
related to attributing liability1. Identifying the culpable entity—creator, 
launcher, operator, or the AI machine itself—whenever harm results from 
an AI system raises an intricate legal challenge for classical frameworks of 
torts to tackle2. The following article surveys some novel concepts toward 
AI liability by courts in jurisdictions around the globe and recommends an 
equilibristic model working for innovation and accountability concerns in 
harmony. 

This legal challenge is made more complicated by the technological 
sophistication of contemporary AI systems, and especially those involving 
deep learning architectures that develop over time through exposure to 
data rather than programming3. These kinds of systems might adopt 
behaviors and decision-making patterns that their designers do not 
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foresee or completely grasp, leading to a "rise" that makes classic notions 
at the center of negligence law more complicated. Courts are more 
frequently confronted with cases where strict product liability or 
negligence structures fail to fully capture the distributed nature of AI 
development and function4. The global aspect of AI liability adds another 
layer of complexity because such systems tend to be spread across 
jurisdictions with uneven regulatory schemes. While the European Union 
has progressed toward a holistic regulatory framework with the AI Act, the 
United States has continued generally with a sector-specific approach, 
generating legal contradictions that raise uncertainty for consumers 
pursuing remedies and companies building AI technologies5. Fragmented 
legalities have the risk of generating innovation "safe havens" with 
suboptimal liability standards, undermining international attempts to 
promote responsible AI development and generating competitive 
liabilities for companies with operations in better-regulated markets. 

 

II. The Attribution Problem 

Traditional liability frameworks rely on the aforementioned principles of 
human agency and predictability6. Yet, autonomous AI systems tend to run 
by opaque decision-making processes that are not known or easily 
predictable to their developers7. It leads to the "black box" issue, which is a 
serious blow to the negligence model-based current liability. When an AI-
based medical diagnosis program diagnoses a malignant tumour or an 
autonomous car makes a fatal choice, assigning blame is legally 
questionable8. 

The fundamental question is: How can legal systems fairly allocate liability 
when decisions are increasingly delegated to systems with functions that 
surpass human understanding? The various parties involved in AI systems, 
such as the developers, data sources, users, and institutions using the 
technology, complicate this further9. 
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What legal analysts have termed the "many hands problem"—the 
widespread nature of AI development and deployment, with numerous 
actors playing a role in the end product—compounds this attribution 
problem10. Machine learning models typically include pre-trained 
modules, third-party data sets, and open-source libraries, creating a web 
of possible liability that resists traditional concepts of proximate cause. 
When injury results, it becomes almost impossible to distinguish the 
negligent contributor within available legal structures seeking distinct 
causal links as opposed to probabilistic causations11. 

 

III.      New Methods 

1. Strict liability of developers 

Several jurisdictions have begun to experiment with forms of strict liability 
for AI developers12. The European Union’s AI law proposes a risk-based 
approach, with developers of “high-risk AI systems” facing higher liability 
standards13. This approach treats AI systems as products, placing primary 
responsibility on those who create and market them. 

The benefit of this method is that it is clear and provides incentives for full 
testing and security measures. Critics point out, though, that excessively 
burdensome liability standards can suppress innovation and confer 
disproportionate regulatory advantages to large corporations who are 
better positioned to absorb the costs of liability14. 

Supporters of strict liability point out that developers possess the highest 
technical knowledge of their systems and have a special ability to identify 
and prevent potential harms at the design phase15. This solution draws 
conceptual analogies with strict liability provisions for ultra-hazardous 
activities, acknowledging that certain AI applications involve inherent risks 
that cannot be entirely avoided by reasonable care. The UK House of Lords 
AI Committee has argued that when AI systems act independently in 
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sensitive areas, strict liability can be imposed on the basis of asymmetry of 
knowledge between creators and those injured16. 

Implementation of strict liability frameworks also differs substantially 
from one jurisdiction to another. Proposed amendments by Germany to 
its product liability act would treat software, including AI systems, as 
"products" irrespective of whether they have tangible or intangible forms, 
hence covering strict liability to purely digital systems17. In contrast to 
Singapore, Singapore has taken a more conservative stance in its Model AI 
Governance Framework with voluntary use of liability steps and refraining 
from mandatory liability provisions that can be detrimental to innovation 
in its burgeoning technology market18. 

 

2. Control theory approach 

Another framework that is centred on control of operations as opposed to 
development. In this framework, liability falls on those who deploy and 
run AI systems, which would relieve developers of blame once the systems 
are in place in given contexts19. This framework is aligned with classical 
principles of high-level responsiveness, where employers are responsible 
for employee conduct. A control theory solution that efficiently controls 
the deployment context can induce perverse incentives for developers to 
cut security investments while passing risk down20. 

The control theory solution has been especially prominent in medical AI 
environments, where medical professionals use professional judgment in 
conjunction with algorithmic suggestions. Courts across some jurisdictions 
have now started imagining the relationship between physicians and AI-
based diagnostic programs to be equivalent to consultation with other 
experts, leaving the treating doctor with ultimate control over the 
integration of algorithmic recommendations into clinical judgment21. The 
approach honours the contextual situation in implementing AI while 
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maintaining conventional frameworks of liability in professional 
negligence. 

A significant limitation of the control theory is when dealing with 
completely autonomous systems that function with little human 
intervention. As systems achieve greater autonomy, the concept of 
“meaningful human control” becomes increasingly difficult, creating an 
accountability gap where developers or operators do not exercise sufficient 
control to justify the attachment of liability. This limitation has prompted 
regulatory initiatives such as the EU’s proposed mandatory human 
oversight requirements for high-risk AI applications, which effectively 
preclude full autonomy in cases where there is a potential for significant 
harm. 

 

3. Insurance-based solutions 

A few thinkers suggest compulsory insurance schemes for AI systems, the 
way automobile insurance is compulsory for cars. This method spreads 
risks among stakeholders as well as paying compensation to persons 
affected by decisions made by AI. Insurance concepts can solve problems 
of compensation but might fall short in filling accountability gaps. 

Insurance solutions are especially promising for meeting the 
compensation aspect of AI liability, providing victims with prompt redress 
without the need for lengthy lawsuits to determine fault22. The no-fault 
accident compensation scheme in New Zealand has been mentioned as an 
example that could be followed, as it already pays compensation for 
injuries without requiring evidence of negligence, a model that could be 
readily extended to injuries caused by autonomous systems. 

The deployment of the insurance model is confronted with challenges, 
most notably relating to risk evaluation of new AI uses. Historical data is 
used by traditional actuarial techniques to price premiums appropriately, 
but data is limited for new AI technologies. A few jurisdictions have 
experimented with innovative solutions to this challenge, such as the 
United Kingdom's consideration of a temporary state-sponsored 
insurance regime that would be in place until enough data are available to 
enable private insurers to price AI risks accurately. This solution 
recognizes that liability insurance markets can fail initially because of 
information gaps while establishing a transitional system that safeguards 
innovation and possible harms. 
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In addition to compensation, insurance mechanisms can serve regulatory 
purposes through differential premiums, inducing economic incentives 
for risk reduction. Specialized insurance pools for AI developers in an 
industry might require technical standards and best practices as a 
condition of coverage, thereby instituting a private regulation 
complementing government strategies. Japan's recent revision of its 
Product Liability Act openly invites the creation of specialized insurance 
products for autonomous systems, acknowledging their potential role 
within an integrated liability framework. 

 

IV. A Hybrid Framework 

This paper suggests a hybrid liability framework combining aspects of 
both frameworks to address their respective shortcomings. This 
framework comprises three key elements: 

1. Tiered liability based on system autonomy: The standards of 
developer liability should be strengthened as AI autonomy rises, 
mirroring the diminishing role of human intervention23. 

2. Explanation and disclosure obligations: Developers must be more 
responsible for harms inflicted by "black box" factors that they 
cannot reasonably explain or document. 

3. Actions of user contribution: Liability proportionally must decrease 
when users bypass security measures, misuse systems, or disregard 
documented boundaries. 

This framework acknowledges that AI liability cannot be effectively 
addressed through binary assignment but requires a nuanced approach 
that reflects the distributed nature of AI development and deployment. 

 

A. Autonomy-Based Liability Scaling 

The first factor acknowledges that the level of liability must be different 
depending on the extent of autonomy being demonstrated by the AI 
system. For very autonomous systems that have little human control, 
developer liability correctly rises as the causal contribution of human 
operators diminishes. This solution provides a continuum of liability 
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instead of an ad hoc categorization, enabling courts to determine where 
specific systems are located from human control to complete autonomy. 

Instating this feature will involve the establishment of objective criteria by 
which to quantify autonomy, and these might include the following: the 
degree to which operational decisions are taken in the absence of human 
intervention, the ability of the system to learn about novel situations,24 and 
the temporal length of isolated operation. Legal standards can be graded 
proportionally, from negligence-based standards for systems with high 
levels of human control to ones approaching strict liability for completely 
autonomous applications functioning in high-risk areas. 

 

B. Explainability as a Liability Mitigation 

The explainability aspect tackles the "black box" issue that makes classical 
understandings of predictability problematic. By making liability 
incentives for transparency, this methodology incentivizes developers to 
invest in interpretable AI designs and sound documentation habits. 
Although complete explainability will continue to be technically 
challenging, this mandate acknowledges that developers can reasonably be 
expected to know and document the limitations, training parameters, and 
possible failure modes of their systems. 

Courts implementing this approach will assess explainability across both 
technical and communicative dimensions. Technical explainability will 
assess whether developers have used appropriate methods to understand 
the operation of their systems, while communicative explainability will 
assess whether this understanding has been effectively conveyed to users 
in a way that enables informed risk assessment. Liability exposure will be 
correspondingly reduced for developers who demonstrate diligence in 
both dimensions. 

 

C. User Responsibility Integration 

The third element recognizes the active agency that users exercise in 
putting AI systems into particular use cases. Through the incorporation of 
comparative fault principles, this approach avoids disproportionately 
attributing blame to developers when users intentionally disable security 
measures or put systems beyond their intended uses25. It seeks to balance 
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innovation incentives and consumer protection while also acknowledging 
that AI systems are situated within socio-technical systems where human 
decisions heavily shape outcomes. 

The evaluation of user contribution encompasses the following factors: 
compliance with documented operational procedures; reaction to system 
warnings or confidence indicators; proper oversight depending on the 
degree of autonomy of the system; Alterations to default settings that 
impact safety margins. This method aligns with evolving international 
standards, including the IEEE 7000 series, which stress the obligation of 
organizations implementing AI systems to provide proper 
implementation and oversight.26 

 

D. Practical Implementation Path 

This hybrid framework will be implemented through concerted effort in 
legislative, regulatory, and judicial spheres. Laws can define foundational 
liability rules, while regulatory bodies formulate technical standards for 
autonomous measurement and explanation needs of various application 
areas.11 Courts will finally interpret these rules to particular cases, 
establishing a precedent that assures more certainty for developers and 
consumers. 

Several jurisdictions are already trending in the direction of elements of 
this hybrid model. The EU's AI Liability Directive contains elements of 
disclosure obligations and tiered responsibility by risk category, and 
Japan's AI Governance Guidelines place an emphasis on requiring proper 
human monitoring proportionate to system capability.27 Drawing from 
these nascent models, albeit adding express provision for consideration of 
user responsibility, the suggested structure provides a model solution to 
the attribution problem finding equilibrium between innovation and 
accountability. 

 

V. Practical Implications 

The new framework entails broad changes to current tort theories. Courts 
would have to come up with standards of measuring the autonomy of AI 
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and acceptable explainability. Regulatory agencies must come up with 
documentation standards and certification protocols for high-risk AI uses. 

For professionals, this framework will demand fuller risk evaluations and 
documentation techniques.28 Contracts would be necessary to clearly 
establish responsibility between actors in the chain of AI development and 
deployment. 

 

1. Challenges of judicial implementation 

Courts will need to establish new judicial skills to evaluate the technical 
features of AI systems in implementing this framework. Sophisticated 
questions regarding the autonomy of systems and the reasonableness of 
explanatory measures must be evaluated by judges and juries without 
being victimized by hindsight bias. This challenge can be met by 
specialized courts or the incorporation of technical advisors into judicial 
processes, as have been developed for patent litigation or complex 
scientific evidence. A number of jurisdictions, such as the Daejeon District 
Court in South Korea and the Technology and Construction Court in the 
UK, have already initiated specialized training programs for judges dealing 
with AI-related cases.29 The evidentiary challenges are equally significant. 
Conventional discovery procedures can be insufficient for evaluating 
sophisticated AI systems, particularly where proprietary algorithms or 
distributed training procedures are used. Courts must establish protocols 
for digital forensics tailored to machine learning systems, such as demands 
for thorough logging of training data sources, hyperparameter choice, and 
deployment settings. These demands must strike a balance between 
transparency and valid intellectual property protections to prevent stifling 
innovation through overbroad disclosure requirements. 

 

2. Regulatory Architecture 

Efficient enforcement necessitates certain regulatory designs that 
complement classical judicial remedies. A multi-level regulatory design 
could involve pre-market certification for high-risk uses, regular 
monitoring obligations, and reporting mechanisms for incidents like those 
in pharmaceutical regulation. These kinds of frameworks would function 
optimally through collaborative modes of governance among technical 
standard-setting organizations, industry players, consumer groups, and 

 
28 Paul Ohm, 'Broken Promises of Privacy: Responding to the Surprising Failure of 
Anonymization' (2010) 57 UCLA Law Review 1701, 1736-1738. 
29 Claire Park and Zoe Yi, 'Developing Judicial Capacity for AI Disputes: A Comparative 
Study' (2024) 18 Law and Technology Review 134, 151-154. 



government agencies to provide technical viability and public 
accountability. 

Global coordination is especially problematic, with diverse regulatory 
strategies fragmenting markets and providing opportunities for arbitrage 
across jurisdictions. Organizations like the OECD and the Global 
Partnership on AI have started to develop agreed standards, but major 
differences still exist between leading jurisdictions.30 The suggested 
framework can be enhanced by creating international standards for 
quantifying autonomy and explainability through current standards 
organizations like ISO or IEEE to ensure cross-border convergence while 
enabling proper local adaptation. 

  

3. Industry adaptation 

For AI developers and deployers, this framework will require significant 
changes in development and documentation practices. “Privacy by design” 
principles need to be complemented by “liability by design” approaches 
that integrate risk assessment throughout the development lifecycle. This 
will include expanded testing regimes specifically designed to identify 
potential liability exposures, documentation protocols that capture design 
decisions related to unpredictability determinations, and improved 
communication mechanisms to communicate limitations and risks to 
downstream users. 

Contractual arrangements need particular attention, with well-defined 
responsibilities along the AI value chain. Compensation methods based on 
conventional approaches can be insufficient where multiple actors are 
involved in a system whose behavior arises from their joint inputs. Novel 
contractual frameworks might involve proportionate liability provisions 
tied to individual system functions, dynamic compensation structures that 
adapt to degrees of system autonomy, and obligatory information 
exchange provisions that facilitate effective risk assessment for all 
involved.  

 

4. Insurance Market Evolution 

Insurance markets will have to create advanced actuarial models for AI 
risk, factoring in technical metrics on explainability, test coverage, and 
autonomy levels into premium calculations. New, specialized insurance 
products will arise across various segments of the AI value chain, such as 
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developer professional liability insurance, deployer operational risk 
policies, and end-user abuse protection.31 These new specialty products 
will enhance the liability model by converting abstractions in the legal risk 
of AI into determinable financial considerations that organizations will be 
able to integrate into business planning. 

The implementation of this framework would involve a period of 
transition uncertainty and possible market disruption as stakeholders 
learn. A phased implementation strategy would enable courts, regulatory 
bodies, and industry players to build the required capabilities while 
ensuring adequate predictability for continued innovation. This might 
involve first application to high-risk areas with incremental extension, 
temporary safe harbours for good faith compliance efforts, and regulatory 
sandboxes permitting controlled experimentation with liability models. 

 

VI. Conclusion 

With increasingly complex artificial intelligence (AI) systems that start 
acting with degrees of autonomy as high as or even greater than the 
autonomy of human agents, conventional legal theories of responsibility 
and liability come under severe constraint. These systems, with 
independent decision-making capabilities and the ability to learn from 
their surroundings, strain conventional fault and foresight conceptions. In 
such a case, it is critical that the legal frameworks catch up not merely with 
technological advances, but also to deal with the unprecedented risks and 
harms that could be incurred. This transformation must involve 
reconsidering core principles of tort and contract law, particularly insofar 
as liability for autonomous acts conducted by non-human actors is 
concerned. 

The hybrid liability approach set out in this article aims to balance on a 
knife edge the need to promote technological innovation and ensure 
proper accountability. On the one hand, overly onerous liability legislation 
will inhibit research, development, and implementation of AI 
technologies. On the other, weak legal controls will result in major harm 
for individuals, businesses, and governments alike without due redress. 
The strict liability elements – whereby liability is applied independently 
of fault – and the control doctrine – both recognize the AI operation 
complexity – enable qualitative judgment of fault with consideration given 
to the technical construction and human direction involved within the 
particular scheme. 
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Finally, this hybrid model presents a more flexible and just legal 
framework that can embrace the distributed and frequently invisible 
character of decision-making in AI systems. It encourages legal certainty 
through the definition of precise standards of accountability, while also 
accepting that liability for AI-induced accidents may be distributed among 
designers, programmers, deployers, and even end users. In so doing, it sets 
the stage for a future jurisprudence that not only fills current legal gaps but 
also can accommodate future developments in AI. The key to such a 
framework is its flexibility and responsiveness to new developments while 
being committed to the underlying legal values of fairness, justice, equity, 
and public safety. 

 

 

 


