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Abstract

This paper investigates the material characteristics of artificial
intelligence (AI) technologies as a legal foundation for
the imposition of civil liability for damages pursuant to Jordanian
law and European Union (EU) regulations (Rahman et al.,, 2024;
Regulation (EU) 2024/1689 of the European Parliament and of
the Council of 13 June 2024 laying down harmonised rules on
artificial intelligence, 2024). The study problem entails considering
Al as an autonomous entity, despite its reliance on software
operating within a physical medium, hence questioning
the adequacy of existing legal systems. The study aims to assess
the sufficiency of current laws in reflecting material reality and to
ascertain whether legal accountability should be attributed to Al
systems or to the humans responsible for their design,
development, and operation. A descriptive, analytical, and
comparative approach is employed to examine relevant legislative
texts, ethical frameworks, and current European regulatory
instruments. The results show that Jordanian law has a glaring
vacuum in that it only has non-binding ethical principles.
In contrast, the EU has standards that recognize Al technology as
a complicated industrial product that can be held liable for
defective products. The study indicates that acknowledging
the material essence of Al establishes a more cohesive and legally
robust framework for civil responsibility, advocating for legislative
reform in Jordan in accordance with recent European
advancements.
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1. INTRODUCTION

There is still a very clear line between real people
and Al systems, even though some people have tried
to blur it. Tech gadgets that use artificial intelligence
(Al) are not smart enough to have real human
personalities. It is a type of intelligence that thinks
like people but not exactly like people (European
Parliament resolution of 16 February 2017 with
recommendations to the Commission on Civil Law
Rules on Robotics, 2017; Lu & Tie, 2025). This
distinction is important not only from
a technological perspective but also from a legal
standpoint, as attributing human-like qualities to Al
could create significant challenges in civil liability
frameworks (Alhrerat & Altarawneh, 2024).
An explicit analytical framework is applied to assess
the effectiveness of Jordanian and European Union
(EU) legislation in addressing Al-related harms, using
criteria such as enforceability, coverage of Al
defects, and clarity of operator liability (Regulation
(EU) 2024/1689 of the European Parliament and of
the Council of 13 June 2024 laying down
harmonised rules on artificial intelligence, 2024;
Jordanian Ministry of Digital Economy, 2020).

At the moment, Al systems can only do certain
things on their own, even if they can learn on their
own by remembering what they did in the past and
changing how they act in similar situations in
the future. Having legal personality or the legal
rights that come with it, like being able to make
choices or being financially independent, is not
the same thing. Legal independence is also not
areason to give someone legal personality
(Regulation (EU) 2024/1689 of the European
Parliament and of the Council of 13 June 2024 laying
down harmonised rules on artificial intelligence,
2024; Akpan, 2025). The distinction between
autonomy in operation and legal autonomy is
crucial, as it directly affects the allocation of
responsibility in cases of damage or malfunction. In
other words, AI devices still need software that
works with a real medium. Al systems are more like
complicated industrial goods than they are like
different legal entities because they depend on
physical things (Regulation (EU) 2024/1689 of
the European Parliament and of the Council of
13 June 2024 laying down harmonised rules on
artificial  intelligence, 2024). Seeing  these
technologies as separate from their physical base
creates big law problems when it comes to figuring
out who is responsible for damages caused by their
use (Wang, 2019; Al-Hawamdeh & Alhasan, 2024).
Contemporary scholarship emphasizes the need to
evaluate Al liability through agency models and
algorithmic accountability frameworks (Pagallo,
2022; Wendehorst, 2022; Awaisheh, 2023). This
approach clarifies the distinction between AI as
aproduct and as a service, reinforcing human
responsibility. This underlines the necessity of
analyzing AI within the framework of existing civil
liability principles, where the focus is on human
actors who design, operate, or maintain these
systems.

Legal research has always looked at Al systems
as a single, physical thing. Some researchers think
that Al systems should be given their own legal
identity and rights. This would be the first step
toward holding the systems themselves civilly
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responsible instead of the people who planned,
built, or ran them (European Parliament resolution
of 16 February 2017 with recommendations to
the Commission on Civil Law Rules on Robotics,
2017). However, this approach is debated extensively
in scholarly literature, with contrasting views on
whether AI can truly assume legal obligations
independent of human oversight.

This study looks at how true these principles
are by breaking down Al systems into their basic
parts and how they work. To achieve this, we need to
find the best legal system for handling the civil
responsibility that comes from using Al
technologies. The research emphasizes not only
the material constitution of AI systems but also
the interaction between technology, ethics, and civil
law, particularly in the Jordanian and European
contexts.

Limited studies evaluate both Jordanian and EU
frameworks in a comparative manner, leaving a gap
in understanding enforceable civil liability standards
for AL The aim of this study is to evaluate whether
Jordanian and EU legislation adequately address Al-
related harms and propose recommendations for
enforceable liability standards in Jordan.

The study aims to answer the following
research questions:

RQI: To what extent do Jordanian and EU
legislations reflect the material veality of Al
technologies?

RQZ2: How are civil liability mechanisms applied
to damages arising from Al defects?

RQ3: What legal frameworks or reforms can
improve accountability for Al technologies in Jordan
based on the EU experience?

This paper is important for lawyers because it
looks at different regulatory frameworks for Al
systems. It uses the EU as an example to show how
future legislative changes could be made in Jordan.
This is especially important because Jordan is still in
the early stages of making a full set of laws for Al
(Al-Dabbas, 2024). Instead of making rules that
everyone must follow, the country has mostly
focused on giving moral advice. Understanding
the gap between non-binding ethical principles and
enforceable legal standards is crucial for crafting
effective regulatory mechanisms. The study
recommends establishing enforceable liability
standards in Jordan, drawing on EU best practices to
ensure accountability and legal certainty for Al
developers and operators (Lu & Tie, 2025; Al-Hmesat
et al., 2025).

The rest of the paper is structured as follows.
Section 2 reviews the literature. Section 3 presents
the methodology used. Section4 provides and
discusses the main results. Section 5 concludes
the paper.

2. LITERATURE REVIEW

The theoretical background of this study is
grounded in product liability theory, risk allocation
theory, and the material conception of technology in
civil law. These approaches treat artificial
intelligence technologies as material products rather
than autonomous legal subjects, emphasizing
the attribution of liability to natural or legal persons
involved in design, programming, manufacturing,
and operation. Recent legal scholarship stresses that
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Al systems should be analyzed within existing
liability frameworks governing defective products
and technological risks, rather than through
the creation of  artificial legal personality
(Wendehorst, 2022; Hacker & Passoth, 2022; Pagallo,
2022). The material nature of Al is therefore central
to understanding how civil liability can be effectively
imposed, as legal systems traditionally allocate
responsibility based on the tangible objects and
the actors controlling them, rather than on
the intelligence embedded within software (Al-Maayta
& Al-Afif, 2024).

Recent studies underscore that comprehending
Al in the context of civil responsibility necessitates
the amalgamation of ethical guidance with
enforceable legal requirements, especially in nascent
jurisdictions such as Jordan (Jordanian Ministry of
Digital Economy, 2020).

By recognizing Al as a complex material
product, this approach enables the legal system to
address real-world harm without overextending legal
personhood. Scholars argue that such a perspective
helps maintain accountability while avoiding
speculative legal constructs that could complicate
enforcement (Farajpour & Gunkel, 2025). This focus
also aligns with risk management practices, where
human actors remain responsible for foreseeable
risks associated with product use, including Al
technologies.

2.1. The extent of consistency between Jordanian
legislation, EU legislation, and the material nature
of Al technologies

Al technologies rely on intelligent software built
upon advanced algorithms, which endow AI with
the ability to process data, learn from experiences,
and interact within its operational environment.
Operating this software requires a physical
medium — such as servers, computers, or other
devices — that constitutes the material substrate
necessary for Al functionality (Custers et al., 2025;
Farajpour & Gunkel, 2025). Without this material
base, Al systems cannot function independently,
which reinforces the argument that legal
responsibility should rest with human actors rather
than the systems themselves.

This confirms the significance of the study’s
research enquiries into the alignment of existing
legal frameworks with the tangible realities of Al
technologies and the corresponding distribution of
civil liability (Awaisheh et al., 2024).

Accordingly, Al technologies exist within their
material environment much like the human mind
exists within the body; while a computer does not
inherently possess the ability to think, it can
perform thinking tasks when programmed
accordingly (Rahman et al., 2024). This analogy
underlines the material dependency of AI and
highlights the importance of examining legislative
frameworks in light of this reality.

This section examines the extent to which
Jordanian legislation and EU law have succeeded in
accommodating the material nature of artificial
intelligence technologies. The analysis addresses,
first, the legal nature of Al technologies in each
jurisdiction, and second, the legislative treatment of

these technologies under the respective legal
frameworks. This dual perspective enables
VIRTUS,

a comparative evaluation, identifying strengths,
weaknesses, and gaps in civil liability approaches
(Al-Qaisi et al., 2026).

2.2.The extent to which Jordanian legislation
accommodates the material nature of Al
technologies

2.2.1. Legal nature of Al technologies in Jordanian
legislation

In Jordan, no distinction has been made between Al
itself and its underlying technologies. Al is defined
as: “The use of digital technology to create systems
capable of performing tasks that mimic human
mental capacities and operational patterns,
analyzing the surrounding environment, learning
from mistakes to make forecasts or predictions,

provide recommendations, make decisions, or
undertake actions that affect real or virtual
environments with a degree of autonomy”

(Jordanian Ministry of Digital Economy, 2020, p. 12).

However, the Jordanian Civil Code and other
laws do not recognize intelligence as an element of
legal personality. Al alone is insufficient to confer
independent legal personality upon Al technologies,
whether in relation to the legal personality enjoyed
by a natural person and the attendant rights
intrinsically linked to human nature, such as
capacity. This includes both the capacity to hold
independent financial assets and legal capacity,
which is based on elements that cannot be
attributed to AI technologies, such as the age of
majority and maturity, as well as incapacity
conditions like insanity, mental infirmity, folly, and
negligence (Civil Code No.43 of 1976, 1976,
Articles 43-46). The absence of legal recognition for
Al  highlights alegislative gap that leaves
responsibility primarily with humans who operate,
develop, or maintain these technologies (Jordanian
Ministry of Digital Economy, 2020).

Furthermore, Al alone is insufficient to confer
upon Al technologies the legal personality —
whether judicial, legal, or moral — that the law
grants to certain groups of persons or entities, along
with the rights attendant to such personality,
including the capacity necessary to perform legal
functions, the possession of independent financial
assets, and the entitlement to litigation capacity
(Al-Maayta & Al-Afif, 2024).

Indeed, the Jordanian civil legislator has not
granted judicial persons the rights inherent to
natural human attributes; therefore, it is even less
appropriate for Al technologies, which
fundamentally lack both natural and judicial legal
personality, to enjoy such rights (Civil Code No. 43
of 1976, 1976, Article50). This conceptual
clarification is critical for assessing the scope and
limits of civil liability in the Jordanian context.

2.2.2. Legislative treatment of Al technologies in
Jordanian law

Jordan suffers from a clear legislative gap regarding
the regulation of AI and its technologies.
The country remains at the stage of non-binding

guidelines; the Jordanian government issued
the National Charter for AI Ethics in 2022. This
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charter includes a number of ethical principles and
guidelines for the responsible wuse of Al
technologies, such as fairness, non-discrimination by
avoiding bias towards certain data sets over others,
inclusiveness, respect for data privacy, transparency
in decision-making, reliability, accountability,
integrity, and green intelligence (environmental
protection). It also contains principles related to
the virtual environment, scientific research ethics in
Al, risks arising from non-compliance with these
ethics, and other principles that promote the rule of
law, human rights, democratic values, and diversity
(Jordanian Ministry of Digital Economy, 2020).

In the absence of specific regulatory laws for Al
technologies, the Civil Code remains the most
relevant legal framework for governing relationships
related to Al technologies. This approach aligns with
the European Parliament resolution of 12 February
2019 on a comprehensive European industrial policy
on artificial intelligence and robotics (2019). Earlier,
the European Parliament issued a resolution on
16 February 2017 with recommendations to
the Commission on Civil Law Rules on Robotics,
which similarly emphasized human accountability
in Al use.

Al programs, as products of the human mind,
are classified under intellectual property rights
within Jordanian civil law. They are subject to
the provisions of relevant laws, such as the Patents
Law of 1999, the Trademark Protection Law of 1952,
the Copyright and Related Rights Protection Law
of 1992, and the Industrial Drawings and Designs
Law of 2000 (Civil Code No. 43 of 1976, 1976,
Article 71). Jordanian electronic legislation
addresses the concept of software and its operators.
Article 2 of the Jordanian Cybercrime Law of 2023
defines software as: “A set of technical commands
and instructions designed to perform a task
executable by information systems or any means of
information technology”. Similarly, the Personal
Data Protection Law No. 24 of 2023 (2023) defines
the data controller or processor as: “A natural or
legal person authorized to process data”, while
the Electronic Transactions Law No. 15 of 2015
(2015) defines the originator as: “The person who
creates or sends the information message”.

By distinguishing AI programs as intangible
things separate from the physical medium required
for their operation, Al technologies remain tangible
things confined to their material substrate (Wang
et al., 2021). Legally, what matters is the safety and
operational reliability of these products, not their
degree of intelligence, which places AI squarely
within the framework of civil liability for physical
objects (Government of Jordan, 1976, Article 291).

The operation and application of AI programs
to a given technology transform such technologies
into industrial products characterized by highly
advanced and complex capabilities, including
autonomous learning and self-functioning.
Consequently, these technologies are subject to
the Jordanian Law No.7 of 2017 on Consumer

Protection if marketed directly to consumers.
Additionally,  developers, programmers, and
manufacturers can be classified as “producers”

under Jordanian law (Law No. 7 of 2017 on
Consumer Protection, 2017, Article 2).
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2.2.3. Civil liability for Al technologies in Jordanian
legislation

The Jordanian National Charter for AI Ethics of 2022
emphasizes that non-compliance with Al ethics can
result in various risks and harms — health-related,
psychological, social, legal, human rights,
environmental, and economic. Such harms include
violations of human dignity or rights, defamation,
spreading false information, or contributing to
societal instability. The charter explicitly assigns
responsibility and accountability to natural persons
involved in AI technologies (The Ministry of Digital
Economy and Entrepreneurship [MODEE], n.d.).

The Jordanian civil legislator differentiates
between physical objects requiring special care and
those that do not. Al technologies, due to their
autonomous capabilities, qualify as self-moving
machines requiring strict care. Consequently,
liability arises automatically upon the occurrence of
harm (strict liability). Responsibility extends to
defects in programming, design, marketing, or
operational environment, except in cases of force
majeure (Law No. 7 of 2017 on Consumer Protection,
2017, Articles 6(b)(2), 20, and 21). This framework
ensures that human actors remain fully accountable
for damages, reflecting the material basis of Al

2.3.The extent to which EU legislation
accommodates the material nature of Al
technologies

2.3.1. The legal status of Al technologies in EU laws

The European Council’s 2018 Ethics Guidelines for
Trustworthy Al were the first EU rules addressing Al
use. The EU Artificial Intelligence Act of 2024 made
compliance mandatory. Al systems are defined as
machine-based systems capable of varying degrees
of autonomy, self-learning, and output generation
from input data (Regulation (EU) 2024/1689 of
the European Parliament and of the Council of
13 June 2024 laying down harmonised rules on
artificial intelligence, 2024; Council of Europe, 2024,
Article 2). Article 3 of the EU AI Act and Article 2 of
the European Framework Convention on Al confirm
that Al technologies do not possess legal personality
(European Parliament resolution of 16 February
2017 with recommendations to the Commission on
Civil Law Rules on Robotics, 2017).

Some recent studies (Lu & Tie, 2025; Akpan,
2025) have highlighted the importance of integrating
ethical guidance with enforceable legal requirements
in order to comprehend AI within the context of civil
liability. This is especially important in developing
jurisdictions which are Jordan.

2.3.2. How European laws treat Al technologies

The EU regulates Al through a single, integrated
framework covering digital products, intellectual
property, and defective products. Article 4(1) of
Directive (EU) 2024/2853 of the European Parliament
and of the Council of 13 March 2024, on liability for
defective products, establishes strict liability for AI
and digital systems. A product is defective if it fails
safety standards, lacks interoperability, or cannot
adapt over time.
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New commentary (Hacker & Passoth, 2022)
emphasises that it is essential for modern artificial
intelligence systems to incorporate interoperability
and adaptability into defect definitions. This is
because these criteria have a direct impact on civil
liability.

European legislation applies both subjective
and objective bases of liability.

Subjective: The EU Al Act classifies Al systems
into five risk categories: prohibited, high-risk,
general/systemic risk, limited risk, and minimal
danger. Developers and operators must follow
specific obligations; breaches result in personal
liability (Regulation (EU) 2024/1689 of the European
Parliament and of the Council of 13 June 2024 laying
down harmonised rules on artificial intelligence,
2024, Articles 5, 6, and 51).

Current research (Hacker, 2023) suggests that
risk-based classification is an effective method for
bringing legal responsibility into alignment with the
material reality and possible effects of AL

Objective: Article 7 of Directive (EU) 2024/2853
of the European Parliament and of the Council of
13 March 2024 on liability for defective products
enforces strict liability for defective AI products.
Court cases, such as the Regional Court of Kiel,
Germany (Judgment of February 29, 2024 —
6 O 151/23, Kiel Regional Court, 2024), confirm that
Al cannot shield operators from civil responsibility
for harm caused by its outputs.

Researchers (Pagallo, 2022) assert that
objective liability safeguards impact parties, even in
instances of unpredictable AI system behaviour,
underscoring material and operational responsibilities.

This framework emphasizes human
accountability while acknowledging the complexity
and material characteristics of AI systems. It
provides a legal model that balances technological
innovation with safety and liability standards.

Comparative research by Al-Hmesat et al
(2025) indicates that EU approaches may serve as
benchmarks for Jordan, especially in establishing
enforceable responsibility norms and risk-based
oversight procedures.

3. RESEARCH METHODOLOGY

This study adopts a descriptive, analytical, and
comparative methodology to examine the material
nature of Al technologies and their treatment under
Jordanian and EU legislation. The research is
primarily qualitative, focusing on legislative texts,
ethical frameworks, and existing regulatory
instruments.

Descriptive approach: Documents the material
characteristics of Al technologies and their legal
recognition in Jordan and the EU. This includes
analyzing statutory texts, national charters, EU
directives, and regulations concerning defective
products and civil liability.

Analytical approach: Evaluates the effectiveness
of legal frameworks in addressing civil liability for
damages caused by Al systems. The analysis considers
both subjective and objective bases of liability,
the degree of operator accountability, and the
adequacy of ethical principles in preventing harm.

Comparative approach: Compares Jordanian
and EU legislation to identify gaps, strengths, and
opportunities for reform. This includes examining
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the differences in legal personality recognition,
enforcement mechanisms, and specific obligations
imposed on developers, manufacturers, and
operators.

Alternative methods: Doctrinal legal analysis,
case studies of Al-related damages, and empirical
review of court rulings were considered to
complement the main methodology.

The methodology also emphasizes validation
and verification. Cross-checking of legislative texts,
academic literature, and court rulings ensures the
reliability of findings. The study integrates formal
analysis of legal provisions, case study assessment,
and expert commentary to provide a robust
evaluation.

Additionally, data curation and evidence
collection included reviewing ethical guidelines,
parliamentary resolutions, and academic papers
addressing Al liability, focusing on publications
between 2017 and 2025. These activities ensure that
the study accounts for both emerging regulations
and the current state of civil liability frameworks.

This methodology is designed to answer
the research questions presented in the introduction
and provide a detailed, systematic evaluation of civil
liability issues related to Al, ensuring both practical
relevance and academic rigor.

4. RESULTS AND DISCUSSION

The research indicated that both Jordanian and
European legal systems uniformly classify Al
technologies as tangible things rather than
autonomous legal entities. This distinction is
essential for the allocation of civil culpability, as
legal responsibility resides with human agents
rather than the Al systems themselves.

In Jordan, Al does not possess legal personality
and is regulated mainly by civil law principles,
ethical guidelines, and relevant specialized
legislation = concerning  intellectual  property,
consumer protection, and electronic transactions. Al
programs are categorized as intangible products,
with liability assigned to the individuals or entities
engaged in their design, programming, production,
or operation. Although ethical guidelines offer broad
directives for acceptable Al utilization, they are non-
binding and lack effective accountability systems.

Within the EU, Al systems are acknowledged as
machine-based technologies possessing autonomous
capabilities, although without legal personality. They
are governed by regulations and legislation,
including Regulation (EU) 2024/1689 of the European
Parliament and of the Council of 13 June 2024 laying
down harmonised rules on artificial intelligence and
Directive (EU) 2024/2853 of the European Parliament
and of the Council of 13 March 2024 on liability for
defective products, which  enforces strict
accountability for defective AI devices. These
agreements delineate explicit responsibilities for

developers, operators, and providers, thereby
augmenting legal certainty and safeguarding
affected parties.

The comparative research reveals

a considerable disparity between Jordanian and EU
systems. Jordan predominantly depends on ethical
standards and ordinary civil law, which may prove
inadequate for ensuring accountability in intricate
and growing Al systems. Conversely, EU legislation
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offers a systematic and legal framework,
categorizing Al systems based on risk categories and
establishing requirements commensurate with
possible harms.

This analysis verifies that civil liability
frameworks in both jurisdictions focus on
the material and operational characteristics of Al
technology, rather than ascribing autonomy or legal
personhood to the systems. In Jordan, liability
adheres to a stringent framework for autonomous
machines, underscoring the imperative of constant
oversight and diligence by operators. EU laws
enhance this by incorporating risk-based obligations
and explicit enforcement mechanisms.

The results indicate that addressing
the legislative gap in Jordan necessitates
an integration of ethical principles, technical

standards, and operational control, consistent with
best practices identified in the EU. Rectifying these
deficiencies can enhance accountability for Al
developers and operators, ensuring that civil liability
regimes effectively safeguard users and third parties
from possible harms.

The findings offer a thorough insight into
the impact of material, operational, and regulatory
aspects on civil liability concerning AI. The report
compares Jordanian and EU approaches, providing
practical insights for enhancing legal frameworks in
Jordan and contributing to the worldwide dialogue
on Al accountability.

5. CONCLUSION

This study examined the extent to which Jordanian
legislation and the legal framework of the EU align
with the material nature of AI technologies and
the corresponding aspects of civil liability arising
from damages caused thereby. The analysis was
conducted through two main axes.

The first axis focused on the extent to which
the Jordanian and European legislative frameworks

comprehend the material nature of such
technologies. With respect to Jordanian law,
the study revealed significant shortcomings in

the current legislative treatment of Al technologies
in light of their material characteristics. Conversely,
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