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Abstract

Artificial intelligence offers countless benefits to humanity, one of which is the
development of self-driving cars. This research focuses specifically and on a case-by-
case basis on the issue of civil liability arising from software defects in autonomous
vehicles. Software plays a pivotal role in the functioning of self-driving cars, and
traditional principles of liability no longer adequately address the emerging challenges
in this field.

In the event of a defect in a software update, the question arises: who is
responsible—the original designer or the party responsible for the update? A careful and
in-depth examination of existing legal frameworks reveals that traditional principles of
liability still hold the software manufacturer—considered the final producer—Iliable
under vicarious liability doctrines. While Iranian law does not explicitly recognize
supervisory liability, it is argued that such responsibility should logically rest with the
software manufacturer once the product enters the market.

The expansion of human societies in recent centuries has led to the emergence of
new needs, including the production and use of autonomous vehicles. If an accident
involving a self-driving car results from a software or hardware defect—such as the
failure of artificial intelligence to alert the driver in time to take control in the event of
an imminent collision—this constitutes a software-related malfunction. Similarly, if a
semi-autonomous vehicle catches fire due to a hardware defect like a fuel tank spark,
the driver is no longer responsible, and the liability shifts to the hardware or software
manufacturer. This principle is supported by Article 3 of Iran’s 2007 Law on the
Protection of Automobile Consumers, which imposes strict liability on manufacturers.

One of the key legal challenges is distinguishing between software and hardware
defects—an issue that remains ambiguous even among experts. The uniqueness of
autonomous vehicles lies in their integration of hardware, software, and services. This
complex fusion challenges existing civil and product liability laws. According to Article
3 of the Law on the Protection of the Rights of Computer Software Creators, the
designer and manufacturer of the software may be the same entity. Liability is
sometimes assessed under the Law on the Protection of Goods Consumers or the Law
on the Protection of Automobile Consumers. However, software does not fit neatly into
the traditional definition of a "commodity,” as commaodities are usually tangible and
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visible.

This raises questions: Can software be considered a service? Is there such a thing as
an intangible commodity? Commodities are generally defined as specific, identifiable
objects. Given that software lacks this tangibility and pointability, it is more
appropriately treated as a service. Nevertheless, under Iranian law, there is no
significant difference in the application of liability rules to goods and services. But this
leads to a deeper inquiry: Are autonomous vehicles primarily vehicles, or are they
software?

Currently, Iran's legal system lacks codified laws addressing civil liability for
software defects in self-driving cars, forcing reliance on general legal principles.
Previous literature has explored the issue of warranties in artificial intelligence (e.g.,
Valipour and Ansari, 2021; Alizadeh, 2021; Rajabi, 2019; Takhshid, 2021), and some
works have examined vehicle defects and the foundational liability of autonomous car
manufacturers.

The novelty of this research lies in its detailed, case-by-case approach to the issue,
supported by global judicial precedents and practical recommendations tailored to
Iranian law. One of the unique contributions of this paper is its focused analysis of the
liability of software manufacturers, particularly in terms of defect development and
production. It explores both vicarious and supervisory liability of software producers.
The paper first categorizes types of software defects, then evaluates the responsibilities
of designers and manufacturers, and finally addresses the insufficiency of current laws
related to software safety and cybersecurity.

Although the 2016 Law on the Protection of the Rights of Car Consumers defines
defects as including issues in design, production, assembly, and transportation (with
assembly defects classified under production), vehicle defects are generally divided into
three main categories: production defects, design defects, and warning defects.

A manufacturing defect occurs when a vehicle’s raw materials, components, or
production processes are flawed—for example, if car tires are correctly designed but
sawdust contaminates the glue during production, increasing the risk of tire detachment
and serious accidents. A design defect originates before the vehicle is manufactured,
meaning the product was made according to specifications, but the design itself was
flawed. A warning defect arises when the manufacturer fails to provide adequate
information or warnings to the user.

Article 1 of the Consumer Rights Protection Law defines a defect as an excess,
deficiency, or change in condition that reduces the economic value of a good or service.
In the United States, the California Supreme Court ruled that a product must meet the
expectations of an average consumer, based on common knowledge about its
characteristics. According to paragraph 1 of Article 402 of the American Law Institute’s
Restatement, a defect is defined as a characteristic that makes a product "unreasonably
dangerous." Thus, in most U.S. states, if a product contains a defect that poses an
unreasonable danger to consumers, it is considered defective under liability laws.
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