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ABSTRACT

Robotics technology is constantly evolving and promises numerous benefits for the future of humanity. All these
advancements are defined through interaction with human society. However, this interaction can be a source of
both benefit and harm, which underscores the necessity of legal frameworks to regulate the relationships between
robots and society. Civil liability is one of the most significant topics in civil law, particularly due to the conflict of
individual rights in industrial societies. Robots are capable of interacting with humans across various domains, and
such interactions create a context in which harm and benefit may arise. The discussion on civil liability stemming
from robotic surgeries in medicine directs us toward a re-evaluation of traditional legal doctrines and invites a
detailed analysis of the distinct and specialized elements of robotic and remote surgeries in medical contexts. This
paper employs a descriptive-analytical method, and the author seeks to, alongside explaining the theoretical
foundations governing the civil liability of surgical teams in robotic surgeries, distinguish between software and
hardware malfunctions that disrupt surgical procedures and may result in harm to patients, potentially leading to
their death. The paper further aims to delineate differentiated civil liability rules for surgical teams based on the
consequences of each type of malfunction. It will be argued that the commission or omission of a harmful act by a
robot entails liability, and depending on the case, the human agent shall be held accountable based on the “theory
of respect” and obliged to compensate for the damage, as the robot lacks legal or natural personhood and cannot
bear liability.
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EXTENDED ABSTRACT
The advancement of intelligent robotics and

artificial intelligence (AI) has dramatically
transformed numerous aspects of
contemporary life, including the practice of
medicine. As robotic systems—capable of
decision-making, sensory processing, and
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autonomous  operation—are increasingly
deployed in surgical environments, a pressing
legal concern emerges: the attribution of civil
liability when harm occurs. The traditional
framework of tort law, built around human
actors and mechanical causality, faces
conceptual and operational challenges when



applied to intelligent, adaptive systems.
Scholars have raised the question of whether
such entities should be treated analogously to
products, agents, or even moral subjects (Calo,
2016; Solum, 1992). This study interrogates the
applicability of existing legal doctrines to the
civil liability of medical personnel and entities
in cases involving robotic  surgical
interventions. A central premise is that the
unique nature of Al—its capacity for learning,
autonomy, and decision-making—renders
conventional liability models inadequate or in
need of refinement (Cerka et al., 2015). The
paper critically analyzes whether liability
should be grounded in the behavior of the
robot as an autonomous actor, or whether
responsibility must ultimately reside with
human agents, developers, or institutions,
drawing on comparative legal analysis,
jurisprudence, and normative theory.

A foundational concept examined is the legal
ontology of the robot: is it a mere tool, an
agent, or a legal person? Classical legal theory
does not permit non-human entities,
particularly those without consciousness,
intent, or personhood, to bear legal
responsibility independently (Cerka et al.,
2017). Yet Al systems today simulate human
reasoning to a significant degree, mimicking
deliberation, responding to novel stimuli, and
adapting their behavior through algorithmic
learning. In civil law systems like that of Iran,
liability is traditionally based on fault or
negligence, a model complicated by the
opacity and unpredictability of Al-driven
behavior (Katouzian, 2005). Moreover,
because robots can act outside of direct human
instruction—especially during remote
surgeries or automated sequences—the
causality link between human intent and
robotic action becomes blurred. Some argue
for strict liability principles akin to product
liability for dangerous goods, while others
highlight the necessity of retaining fault-based
models to prevent the erosion of moral and

legal agency (Miiller, 2016; Vladeck, 2014). The
article supports a nuanced hybrid approach
that incorporates the robot's functional
independence, software-hardware
distinctions, and the level of human oversight
in each case.

To navigate these complexities, the study
categorizes robot-related harms into two
major sources: hardware malfunctions and
software errors. Hardware failures, such as
defective mechanical arms or sensor
breakdowns, align more closely with
traditional product liability frameworks,
which can trace fault to negligent design or
manufacturing processes (Jafari Tabar, 1996;
Mackie, 2018). Software errors, however, are
more elusive. Since Al systems can adapt and
evolve their responses post-deployment,
identifying a point of origin for the error
becomes significantly more challenging. The
article explores whether developers and
manufacturers should be liable for software
behavior that results in harm, even when the
software operates as intended but learns
undesired behavior through interaction. This
issue draws attention to the “black box” nature
of many Al systems, where the internal logic of
decision-making is not fully transparent,
complicating forensic analysis and the
attribution of legal fault (Grimmelmann, 2016).
The article contends that in such cases, the
default legal presumption should favor patient
protection and assign a duty of care to the
medical institution employing the robot, with
recourse options available to trace liability
further up the supply chain.

In addition to technical considerations, the
paper delves into normative dimensions. One
argument considered is that moral
responsibility should follow financial benefit:
those who profit from deploying intelligent
robotic systems should also bear the risks
associated with their use. This aligns with the
deep-pocket theory prevalent in U.S.
jurisprudence, which often imposes liability
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on entities with the financial means to absorb
the loss (Balkin, 2015; Cerka et al., 2015). Such
reasoning supports an institutional model of
liability, whereby hospitals, manufacturers,
and perhaps software firms share joint
responsibility under a risk-distribution
framework. The study also addresses
insurance models for robot-related liability,
highlighting that most current insurance
schemes are ill-equipped to handle the
dynamic and probabilistic nature of Al-
generated harm. Given these limitations, the
paper recommends proactive legal reforms,
including mandatory liability insurance for AI-
based surgical systems and standardized
safety audits before clinical deployment
(Miiller, 2017). Moreover, comparative
insights from jurisdictions like Germany and
Switzerland—where the use of autonomous
systems is regulated through strict liability—
inform the argument for legislative adaptation
in Iran’s legal system.

The paper further investigates philosophical
theories surrounding Al and legal personhood.
While some thinkers propose granting robots
limited legal status—akin to corporations or
vessels in maritime law—this remains a
contested position (Solum, 1992). Critics argue
that without consciousness, moral
understanding, or intentionality, robots
cannot fulfill the prerequisites of personhood
under law (Johnson & Verdicchio, 2018).
Nonetheless, the paper acknowledges that
legal innovations have historically adapted to
accommodate complex non-human actors,
such as corporations or states. It discusses
whether Al systems might one day satisfy
these criteria, especially if technological
advances reach a point of sophisticated self-
awareness or if societal expectations demand
accountability from non-human agents. Until
then, the article argues that human proxies—
developers, medical staff, and institutional
overseers—must remain the focal point of
liability frameworks. The conclusion drawn is

pragmatic rather than speculative: until Al
systems can meaningfully possess duties,
rights, and accountability, responsibility must
rest with those who design, deploy, and profit
from their use (Simmler & Markwalder, 2018).
In conclusion, this study demonstrates that
the integration of intelligent robotic systems
into surgical medicine necessitates a
rethinking of civil liability principles. It reveals
that neither traditional product liability
models nor standard negligence doctrines are
entirely sufficient to address the multi-layered
causality and decision-making autonomy
inherent in robotic surgery. While Al entities
lack legal personhood, their actions may
nevertheless result in harm that requires legal
redress. Thus, human agents—surgeons,
developers, manufacturers, and institutions—
must be held liable in proportion to their role,
knowledge, and benefit derived from the
robot’s use. The paper ultimately advocates for
a hybrid legal model that merges risk-
distribution principles, fault-based
accountability, and forward-looking
regulation, ensuring both technological
innovation and patient safety remain
harmonized.
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