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Abstract

The rapid rise of artificial intelligence (Al) has brought about transformative changes in various sectors,
including healthcare, finance, and transportation. However, the widespread deployment of Al systems
has also raised significant ethical, legal, and regulatory challenges, particularly with regard to
accountability, liability, and cross-border governance. This article explores the need for global
harmonization of Al regulations, focusing on the key challenges posed by regional variations in
regulatory approaches and the ethical implications of Al decision-making. The paper examines the
current landscape of Al regulation across major jurisdictions, including the European Union, the United
States, and China, highlighting both the strengths and limitations of existing regulatory frameworks. It
also discusses the role of international organizations, such as the OECD and UNESCO, in fostering
global cooperation and promoting standardized Al governance. The article further delves into the
complexities surrounding accountability and liability in Al systems, analyzing how different legal
frameworks address these issues and the challenges in attributing responsibility for Al-driven decisions.
Finally, the paper outlines recommendations for fostering greater international collaboration and
proposing steps toward the establishment of a cohesive, global regulatory approach to Al. By
emphasizing the importance of harmonized standards, the article calls for a balanced approach to Al
regulation that promotes innovation while safeguarding human rights, ethical values, and societal well-
being.
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1. Introduction

The rise of artificial intelligence (Al) has rapidly transformed industries and sectors globally, leading to groundbreaking
advancements in technology and reshaping economic, social, and ethical landscapes. In sectors such as healthcare, finance, and
transportation, Al has demonstrated remarkable potential. In healthcare, Al-driven algorithms are being utilized to diagnose
diseases, enhance patient care, and accelerate drug discovery. The finance sector has seen Al revolutionize everything from
risk assessment to automated trading, while in transportation, autonomous vehicles powered by Al are set to redefine mobility,
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reduce traffic accidents, and optimize traffic management. The widespread integration of Al technologies is not just a catalyst
for innovation but also a driver of economic growth, shaping the future of work, global trade, and even geopolitics. However,
the rapid adoption of Al also introduces a host of complex challenges related to ethical governance, accountability, and
regulation, which must be addressed to fully harness its benefits while mitigating its risks (Cheng & Zeng, 2022; Hoseini,
2023).

Despite the transformative potential of Al, its regulation remains fragmented across borders. Different nations and regions
have adopted varying regulatory frameworks to govern Al technologies, often driven by local priorities, values, and economic
considerations. The European Union has taken a proactive approach with its proposed Artificial Intelligence Act, which aims
to establish a comprehensive regulatory framework that addresses the risks associated with high-risk Al systems. Meanwhile,
the United States has relied largely on a sector-specific regulatory approach, leaving certain Al applications, such as facial
recognition, largely unregulated. In contrast, countries like China have taken an even more assertive approach to Al regulation,
focusing on building Al-driven infrastructure while also implementing strict state control mechanisms over the technology.
These divergent regulatory landscapes present significant challenges for the development of Al technologies, especially for
businesses and organizations that operate in multiple jurisdictions. The lack of harmonization in regulatory standards not only
complicates compliance but also undermines the global coherence needed to ensure Al systems are designed and deployed
responsibly.

The problem of fragmented Al regulation is further exacerbated by the ethical and legal implications surrounding Al
technologies. Al systems, by their nature, raise complex questions regarding accountability, transparency, and fairness. Ethical
standards in Al have become a focal point of debate, particularly as algorithms are increasingly involved in high-stakes
decision-making, such as in hiring, criminal justice, and credit scoring. The question of who is accountable for the actions of
autonomous systems also remains unclear, especially when those actions lead to harm or legal violations. Furthermore, the
growing reliance on Al technologies raises concerns about liability in cases where Al systems cause damage or infringe on
individuals' rights. Given that Al applications operate across borders and affect multiple stakeholders, it is essential to establish
a unified framework that can address these challenges in a coherent and consistent manner (Ayling & Chapman, 2021; Burr
& Leslie, 2022; Georgieva et al., 2022; Goisauf & Abadia, 2022).

This review aims to explore the need for global harmonization of Al regulation, focusing specifically on three critical issues:
ethical standards, accountability, and liability. The review will examine the current state of Al regulation across different
jurisdictions and highlight the challenges posed by the lack of regulatory alignment. A key goal is to understand how varying
approaches to Al governance impact global cooperation and the development of interoperable Al systems. In particular, the
review will delve into the importance of establishing common ethical principles that can guide the development and deployment
of Al technologies in a manner that is aligned with human rights and societal values. Furthermore, it will explore the challenges
surrounding accountability in Al, especially with regard to identifying responsible parties when Al systems cause harm or legal
breaches. Lastly, the review will consider the need for a standardized approach to liability in the context of Al, proposing
potential solutions to ensure that those who benefit from Al technologies are also held accountable for their actions. Through
this exploration, the review seeks to provide insights into the potential for a globally harmonized Al regulatory framework that
can address these cross-border challenges while promoting innovation and ensuring public trust in Al systems.

2. Global Landscape of Al Regulation

The global landscape of Al regulation is characterized by a complex web of different approaches, reflecting the diverse
legal, cultural, and economic contexts in which artificial intelligence is being developed and deployed. As Al technologies
continue to advance, the need for effective governance has become increasingly urgent. Major jurisdictions around the world,
including the European Union, the United States, and China, have taken varying approaches to regulating Al, each driven by
unique priorities and challenges. These differing regulatory frameworks often complicate the global development of Al
systems, particularly for companies operating internationally, and underscore the need for greater international cooperation and
harmonization in the regulation of Al technologies.

In the European Union, Al regulation has taken a comprehensive and precautionary approach. The European Commission
has proposed the Artificial Intelligence Act, which is one of the first attempts to create a broad regulatory framework for Al at
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the global level. The Al Act is structured around a risk-based approach, categorizing Al applications into four distinct risk
levels—unacceptable risk, high risk, limited risk, and minimal risk. The regulation aims to ensure that high-risk Al systems,
such as those used in healthcare, transport, and law enforcement, meet stringent requirements related to transparency,
accountability, and safety. These include provisions for data quality, human oversight, and robust documentation to ensure Al
systems can be audited and understood. The European Union's approach is rooted in its commitment to fundamental rights and
ethical principles, such as fairness, transparency, and privacy, and aims to strike a balance between fostering innovation and
ensuring the protection of individual rights (Agbese et al., 2021). While the Al Act is considered groundbreaking in its scope,
it has faced criticism for potentially stifling innovation and creating regulatory burdens for smaller businesses, highlighting the
challenges in balancing regulatory rigor with economic growth.

In the United States, Al regulation has largely been fragmented and sector-specific. Unlike the EU, which has opted for a
comprehensive regulatory approach, the U.S. has developed a more piecemeal system in which various regulatory bodies
address Al technologies based on the sector in which they are applied. For example, in the field of healthcare, the Food and
Drug Administration (FDA) oversees Al applications related to medical devices, while the Federal Trade Commission (FTC)
regulates Al in consumer protection and data privacy. The U.S. government has also issued guidelines for the responsible
development of Al, focusing on principles such as transparency, fairness, and non-discrimination. However, these guidelines
lack the legal binding force of formal regulation and are often seen as insufficient in addressing the growing concerns around
the ethical and legal implications of Al (Ayling & Chapman, 2021). One of the challenges of the U.S. approach is its reliance
on self-regulation by industry players, which critics argue may not be effective in addressing the risks posed by Al technologies.
In addition, the lack of a centralized regulatory body for Al has led to inconsistent policies and fragmented oversight, making
it difficult to ensure that Al systems are developed and deployed responsibly across all sectors.

China, as a global leader in Al research and development, has taken a unique and centralized approach to Al regulation. The
Chinese government has made Al a central pillar of its economic and technological strategy, setting ambitious goals for the
development and deployment of Al across various sectors, including healthcare, transportation, and national security. At the
same time, China has implemented a number of regulations aimed at controlling and guiding the ethical development of Al.
These include guidelines that focus on the ethical use of Al, particularly in sensitive areas such as facial recognition and
surveillance technologies. Unlike the EU and U.S., China’s regulatory approach is heavily influenced by state control, with the
government playing a leading role in both the development and oversight of Al technologies. While China has been successful
in advancing Al technology, its regulatory approach has raised concerns regarding privacy violations, mass surveillance, and
the potential for Al to be used for social control. The lack of transparency and independent oversight in China’s regulatory
framework has prompted fears that Al technologies may be used in ways that undermine individual freedoms and human rights
(Barrance et al., 2022).

International organizations have played a significant role in promoting global Al governance and encouraging cooperation
among countries to address the challenges posed by the rapid development of Al technologies. The Organisation for Economic
Co-operation and Development (OECD) has been at the forefront of developing guidelines and recommendations for Al
regulation. In 2019, the OECD adopted its Principles on Artificial Intelligence, which outline key areas such as fairness,
transparency, accountability, and the promotion of inclusive growth. These principles serve as a global benchmark for Al
governance, encouraging countries to develop policies that promote responsible Al innovation while ensuring that Al
technologies align with societal values. The OECD's approach is notable for its emphasis on cross-border collaboration,
recognizing that Al development and deployment are global in nature and that regulatory efforts must be coordinated to avoid
fragmented approaches that could hinder innovation (Ayling & Chapman, 2021). Similarly, UNESCO has contributed to the
global Al governance debate by developing ethical guidelines for Al. In 2021, UNESCO adopted the first global
recommendation on Al ethics, which emphasizes the importance of human rights, equity, and inclusivity in Al development.
UNESCO's efforts aim to ensure that Al technologies are developed and deployed in ways that respect fundamental human
rights and contribute to sustainable development.

Another key player in the international Al governance landscape is the Global Partnership on Artificial Intelligence (GPAI),
which was established to promote collaboration among countries, academia, and industry to advance the responsible
development of Al. The GPAI is an initiative launched by several countries, including Canada, France, and Japan, and focuses
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on promoting ethical Al, fostering innovation, and addressing the social and economic implications of Al. Through its working
groups and research initiatives, the GPAI aims to create a shared framework for Al governance that is both effective and
adaptable to the rapidly evolving nature of Al technologies.

While these international organizations have made important strides in promoting Al governance, their influence remains
limited by the lack of enforceable mechanisms and the diverse political priorities of member states. In the absence of binding
international agreements, countries are free to adopt their own regulatory approaches, which has led to significant regional
variations in Al governance. These differences are particularly evident in areas such as data privacy, algorithmic transparency,
and accountability, where some jurisdictions have adopted stricter regulations than others.

The regional variations in Al regulation have significant implications for cross-border Al development. Companies
operating internationally face the challenge of navigating multiple, often conflicting, regulatory frameworks, which can create
barriers to innovation and increase compliance costs. For example, the strict data protection regulations in the EU, such as the
General Data Protection Regulation (GDPR), create significant challenges for companies that wish to operate in both the EU
and the U.S., where data privacy regulations are less stringent. Similarly, the growing regulatory requirements for Al
transparency and accountability in the EU may conflict with the more flexible approach taken by the U.S. and China. As Al
technologies are increasingly integrated into global supply chains and business operations, these regulatory discrepancies pose
a risk of market fragmentation and may hinder the ability of companies to scale their Al solutions internationally.

In conclusion, while major jurisdictions such as the EU, U.S., and China have developed regulatory frameworks to govern
Al, significant challenges remain in terms of harmonizing these regulations at the global level. The differences in regulatory
approaches not only complicate the development of Al systems but also raise concerns about the ethical implications of Al
technologies. International organizations have played a crucial role in promoting global collaboration and providing guidance
on responsible Al governance, but the lack of enforceable mechanisms and the diverse political priorities of countries continue
to present barriers to achieving truly global regulatory coherence. As Al continues to evolve, it will be essential for governments
and international bodies to work together to create a more coordinated and harmonized regulatory framework that promotes
innovation while ensuring that Al technologies are developed and deployed in a responsible and ethical manner.

3. Ethical Standards in Al: A Global Perspective

The ethical landscape of Al is a key consideration in its global regulation, as Al technologies raise significant concerns
regarding fairness, transparency, privacy, and non-discrimination. As Al systems become increasingly integrated into everyday
life, it is essential to establish ethical standards that guide their development and deployment to prevent potential harm and
ensure that they align with human rights and societal values. Ethical standards in Al aim to mitigate risks such as algorithmic
bias, invasion of privacy, and the opaque nature of decision-making processes. These standards are particularly important as
Al becomes more pervasive in sectors like healthcare, finance, criminal justice, and employment, where the stakes of ethical
breaches can have serious consequences for individuals and society at large.

Fairness is one of the core ethical principles in Al. It ensures that Al systems do not perpetuate or exacerbate existing
inequalities. This principle is particularly relevant in areas like recruitment, lending, and law enforcement, where biased
algorithms can disproportionately affect marginalized communities. Fairness in Al seeks to prevent discriminatory outcomes
by ensuring that the data used to train Al models is representative and that the algorithms are designed to avoid reinforcing
societal biases. Closely related to fairness is the principle of non-discrimination, which emphasizes that Al systems should treat
individuals equally, regardless of factors such as race, gender, or socioeconomic status. Achieving fairness and non-
discrimination in Al requires careful attention to both the data and the design of algorithms, as Al systems are only as good as
the data they are trained on (Ayling & Chapman, 2021).

Transparency is another fundamental ethical principle in Al. Given that Al systems often operate as “black boxes,” where
the decision-making process is not easily understood by users or even developers, transparency becomes crucial. The
transparency principle demands that Al systems be explainable, meaning that their decisions can be understood and interpreted
by humans. This is especially important in sectors like healthcare and criminal justice, where Al's decisions can significantly
impact individuals’ lives. Transparency helps build trust in Al systems by ensuring that users can understand how and why a
decision was made, and that those responsible for the development and deployment of Al systems can be held accountable for

17



Kiani & Shafiee

their outcomes. Furthermore, transparency also involves making clear the data sources used, the methodologies applied, and
the limitations of the Al system, allowing for scrutiny and improvement (Burr & Leslie, 2022).

Privacy is another central ethical concern in the development of Al systems, especially as Al technologies increasingly rely
on large volumes of personal data. Al systems must be designed to protect individuals' privacy rights, adhering to principles
like data minimization, purpose limitation, and user consent. Privacy concerns are particularly relevant in Al applications such
as facial recognition, health diagnostics, and social media platforms, where personal information is collected and processed in
vast quantities. The ethical imperative is to ensure that individuals' data is used responsibly, with clear consent mechanisms in
place, and that it is protected from misuse or unauthorized access. Moreover, Al systems should not be used in ways that
infringe upon individuals' right to privacy or autonomy (Barrance et al., 2022).

At a global level, various regions have developed their own ethical guidelines for Al, with each taking unique approaches
based on local values, legal frameworks, and societal needs. In Europe, the European Commission's approach to Al ethics is
reflected in the proposed Artificial Intelligence Act, which integrates ethical considerations into the regulatory framework. The
EU's Al Act prioritizes transparency, accountability, and non-discrimination, aiming to ensure that Al systems do not pose
risks to fundamental rights. For example, the regulation requires that high-risk Al systems be subject to strict oversight, with
provisions for human oversight, robust documentation, and the assurance of non-discriminatory outcomes. The EU's approach
is grounded in its commitment to human rights, particularly the protection of privacy, and the need to safeguard individual
freedoms in the face of advancing technology (Agbese et al., 2021).

In contrast, the ethical approach in the United States has been more fragmented, with a patchwork of guidelines and
frameworks emerging from both public and private sectors. While there are significant efforts to promote ethical Al, particularly
in the context of data privacy and algorithmic accountability, there has been less centralization of regulatory authority. The
U.S. has adopted ethical principles for Al in certain sectors, such as healthcare and finance, through industry-specific
regulations. However, there is no overarching national framework for Al ethics, which leaves room for variation in the way Al
is developed and deployed across different states and sectors. This decentralized approach has led to challenges in ensuring
consistent ethical standards across the country (Brown et al., 2021).

In Asia, China's approach to Al ethics is influenced by its unique political and economic landscape. The Chinese government
has actively promoted the development of Al technologies, viewing Al as a strategic tool for national advancement. While
China has begun to address ethical concerns surrounding Al, particularly in the context of data privacy and facial recognition
technologies, the ethical guidelines are often framed within the broader context of state control and surveillance. The Chinese
approach places less emphasis on individual rights and more on the role of Al in supporting state objectives, such as maintaining
social order and ensuring economic growth. This has raised concerns among human rights advocates about the potential for Al
to be used for mass surveillance and social control, with little regard for privacy or freedom of expression (Ayling &
Chapman, 2021).

International organizations like UNESCO and the OECD have also played a crucial role in shaping global ethical standards
for Al. UNESCO's Recommendations on the Ethics of Artificial Intelligence, for instance, emphasize the need for Al systems
to be designed with respect for human dignity and the protection of human rights. These recommendations focus on promoting
fairness, transparency, and accountability in Al, while also advocating for the inclusivity of marginalized groups in Al
development. UNESCO calls for the establishment of global frameworks to ensure that Al is used in a way that benefits all
people, regardless of geographical location or socio-economic status. The OECD, on the other hand, has developed principles
for trustworthy Al, which include ensuring that Al systems are transparent, accountable, and respectful of privacy and human
rights. Both organizations recognize the importance of international cooperation in establishing common ethical standards for
Al, especially as the technology continues to transcend national borders (Barrance et al., 2022).

Despite the growing consensus around the need for ethical Al, aligning ethical standards across different regions presents
significant challenges. Cultural, political, and societal differences can influence how ethical principles are interpreted and
applied. For example, the emphasis on privacy in Europe may conflict with more relaxed attitudes toward data privacy in other
regions, such as the United States or China. Similarly, while the European Union prioritizes non-discrimination and fairness in
Al, other countries may place more value on the economic potential of Al or its role in national security. These differences
complicate efforts to harmonize ethical standards for Al at the global level, as each region seeks to balance local values with
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the demands of global cooperation. Moreover, the rapid pace of Al development means that ethical standards often lag behind
technological advancements, making it difficult to ensure that Al systems are designed and deployed in a way that respects
fundamental rights (Burr & Leslie, 2022).

The challenge of harmonizing ethical standards is further compounded by the lack of clear, universally agreed-upon
definitions for key ethical concepts in Al. While fairness and transparency are widely accepted as essential principles, there is
no consensus on how these principles should be operationalized in practice. For instance, defining fairness in Al involves
determining what constitutes bias and how it should be measured, which varies depending on the context and the stakeholders
involved. Similarly, the principle of transparency raises questions about the level of explainability required for Al systems and
whether full transparency is always feasible or desirable. These ambiguities create obstacles to aligning ethical standards across
borders, as each region may interpret and apply these principles differently (Brown et al., 2021).

In conclusion, while there is growing recognition of the need for ethical standards in Al, significant challenges remain in
aligning these standards across different regions. The diversity of ethical frameworks reflects broader cultural, political, and
societal differences, making it difficult to establish a unified global approach. Nonetheless, international cooperation and
dialogue between governments, organizations, and stakeholders are essential in creating a common ethical foundation for Al
that can guide its responsible development and use across borders.

4.  Accountability in Al Development and Deployment

Accountability in Al development and deployment is a critical concept in ensuring that Al technologies are not only ethically
sound but also legally responsible. As Al systems become more autonomous and integrated into various aspects of society,
questions of who is responsible for the actions and decisions made by these systems have become more pressing. Accountability
in Al refers to the obligation of individuals, organizations, and even Al systems themselves to justify their actions, decisions,
and outcomes. In the context of Al, accountability means ensuring that those who design, develop, deploy, and use Al systems
can be held responsible for the consequences of their actions, especially when Al systems cause harm or violate legal or ethical
norms. The importance of accountability cannot be overstated, as it establishes a framework for managing the risks associated
with Al while promoting trust, transparency, and fairness.

The principle of accountability in Al is intertwined with the concepts of transparency and responsibility. For Al systems to
be held accountable, there must be clarity regarding how decisions are made, who is responsible for those decisions, and how
potential harm can be mitigated or rectified. Accountability ensures that Al systems are not only effective but also aligned with
societal norms and legal requirements. When Al systems make critical decisions, particularly in high-stakes areas such as
healthcare, law enforcement, and finance, there must be clear lines of responsibility in the event of an error or harm. This
includes understanding the role of the developers who design the systems, the organizations that deploy them, and the users
who interact with them (Barrance et al., 2022). Establishing accountability mechanisms is thus essential for ensuring that Al
does not operate in a vacuum, free from scrutiny or oversight, but is instead subject to oversight, regulation, and the ability to
redress any harms it may cause.

Different regions around the world have developed various approaches to addressing accountability in Al. In the European
Union, the proposed Al Act places a strong emphasis on the accountability of high-risk Al systems. It mandates that
organizations deploying such systems maintain comprehensive documentation and conduct regular risk assessments to ensure
that the systems operate within the boundaries of ethical and legal standards. This includes ensuring that Al systems are
traceable and that the decision-making processes behind them are transparent. Under the EU framework, the concept of "human
oversight" is integral to accountability, as it mandates that human intervention is possible when necessary, particularly when
Al systems are involved in making decisions that impact individuals' rights or freedoms (Agbese et al., 2021). In addition, the
Al Act requires that high-risk Al systems be subject to continuous monitoring and auditing to ensure that they continue to
operate within acceptable risk thresholds. These requirements reflect a strong commitment to accountability, ensuring that Al
systems are regularly checked for compliance and can be held accountable for any adverse effects.

In the United States, the approach to Al accountability is more fragmented and varies depending on the specific sector or
application of the technology. While there is no overarching Al regulation at the federal level, various states have adopted laws
and regulations that address accountability within specific domains. For instance, certain states have introduced laws that
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mandate transparency and accountability for the use of facial recognition technology, requiring that systems are explainable
and that individuals are informed about when and how such technologies are being used. However, the U.S. has yet to establish
a comprehensive, nationwide framework for ensuring accountability in Al development and deployment, which has led to calls
for stronger federal regulation. The absence of a unified regulatory approach in the U.S. presents challenges in addressing
issues of accountability consistently across different states and industries (Brown et al., 2021). This fragmented regulatory
environment creates difficulties for businesses that operate in multiple jurisdictions, as they must navigate a patchwork of
accountability standards.

In contrast, China has taken a more centralized approach to regulating Al, with the government playing a more active role
in shaping the development and deployment of Al technologies. While China's regulatory framework places a strong emphasis
on fostering innovation and economic growth, it also incorporates provisions aimed at ensuring accountability for Al systems.
For example, the Chinese government has issued guidelines that require developers to ensure the traceability of Al systems and
the transparency of decision-making processes. The state also takes an active role in overseeing the development of Al, with
the government implementing regulations that promote ethical considerations and demand accountability from both developers
and organizations deploying Al systems. However, the focus in China has generally been more on maintaining control over Al
technologies to ensure they align with national interests, rather than on establishing clear, transparent accountability
mechanisms in the way seen in other jurisdictions (Burr & Leslie, 2022).

While different regions have developed unique approaches to addressing accountability in Al, several common challenges
persist. One of the primary challenges is the inherent complexity of Al systems, particularly in terms of their decision-making
processes. Many Al systems, especially those based on machine learning, function as "black boxes™ where the underlying
decision-making logic is not easily interpretable by humans. This lack of explainability complicates efforts to assign
accountability when something goes wrong. For instance, if an Al system used in healthcare misdiagnoses a patient, it may be
difficult to pinpoint the exact cause of the error, let alone assign blame to a specific party. This lack of transparency in Al
decision-making makes it harder to determine who should be held accountable, whether it is the developers who created the
system, the organizations that deployed it, or the users who relied on it.

The difficulty of assigning responsibility in the context of Al systems is another major challenge to accountability. Al
technologies often operate autonomously, making decisions based on data inputs and learned patterns, sometimes without
human intervention. This autonomy can make it unclear who should bear responsibility for the actions of an Al system,
particularly in situations where the system causes harm or makes a controversial decision. Should the responsibility fall on the
developers who designed the system, the organizations that deployed it, or the Al system itself, in the case of fully autonomous
systems? These questions are at the heart of ongoing debates in Al governance and have yet to be definitively answered in any
major regulatory framework (Brown et al., 2021).

Moreover, the increasing autonomy of Al systems raises concerns about the implications of Al decision-making. As Al
technologies become more sophisticated, there is the potential for them to operate in ways that are not fully understood or
anticipated by their creators. This introduces the risk of unintended consequences, where Al systems may make decisions that
have significant ethical, legal, or social implications without clear accountability. For example, if an Al system in criminal
justice makes a biased decision about a defendant’s risk level, it may be difficult to determine whether the responsibility lies
with the developers, the organization using the Al, or the broader legal framework within which the system operates (Ayling
& Chapman, 2021).

Ultimately, addressing these challenges requires a multi-faceted approach that combines technical solutions, legal
frameworks, and ethical principles. Clear mechanisms for ensuring transparency, traceability, and human oversight are critical
for ensuring accountability in Al systems. Furthermore, legal systems must evolve to address the unique challenges posed by
Al, such as determining liability in cases of harm caused by autonomous systems. As Al continues to evolve, so too must our
understanding and application of accountability to ensure that these technologies are developed and deployed in ways that
benefit society while minimizing harm.

5. Liability in Al Systems
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Liability in Al systems is an essential legal consideration, particularly as Al technologies become more prevalent and
autonomous. In traditional legal frameworks, liability generally refers to the legal responsibility for damages caused by an
individual or entity. In the context of Al, liability concerns the extent to which developers, operators, or users can be held
accountable for the consequences of Al-driven decisions and actions. As Al systems become increasingly autonomous and
capable of making decisions without direct human intervention, the question of who bears responsibility when these systems
cause harm or violate rights is a complex and critical issue. Whether the harm arises from a malfunctioning autonomous vehicle,
biased decision-making in hiring algorithms, or medical misdiagnosis by an Al-powered diagnostic tool, liability in Al systems
is a crucial part of regulating the technology.

Liability in Al systems can be understood in several ways, including the liability of the developers or designers of the Al,
the operators who deploy it, and the users who interact with it. Al systems, particularly those that are highly autonomous, create
challenges for traditional liability models, which typically rely on human actors as the primary responsible parties. In cases
where Al systems act independently of direct human control, it can be difficult to determine who is liable for any resulting
damage (Langman et al., 2021; Mantymaki et al., 2022). Traditional concepts of liability, such as negligence or product
liability, may not fully address the unique characteristics of Al, such as its self-learning capabilities, complex decision-making
processes, and ability to operate autonomously in changing environments. These characteristics raise questions about whether
liability should rest with the developer who created the Al, the company that deployed it, or the user who interacted with the
system (Ayling & Chapman, 2021).

Existing legal frameworks in various jurisdictions have sought to address these concerns, albeit in different ways. In the
European Union, the legal landscape surrounding Al-related liability is evolving, with an increasing focus on both civil and
criminal liability. The European Commission has proposed the creation of a legal framework specifically addressing Al
liability, which aims to clarify how existing liability rules should apply to Al systems. Under this framework, Al systems that
cause harm could result in liability for developers, operators, or other responsible parties, depending on the circumstances. For
instance, if an Al system makes an erroneous decision due to a design flaw or defect, liability may fall on the developer who
created the system or the manufacturer of the hardware that supports the Al. If the harm is caused by the improper use or
deployment of the Al system, liability may rest with the organization or individual responsible for deploying it (Burr & Leslie,

2022).

Tort law and product liability principles have been particularly important in shaping Al-related liability. In the case of tort
law, a party who causes harm to another through negligence or misconduct may be held liable for the damage. For Al systems,
tort law could apply in cases where the developer or operator failed to meet a reasonable standard of care in the design or
deployment of the Al. For example, if an Al system used in autonomous vehicles fails to detect a pedestrian and causes an
accident, tort law could hold the developer or manufacturer liable for failing to implement adequate safety measures. Similarly,
product liability laws can be applied when an Al system is deemed defective and causes harm as a result. If a defect in the Al
system—such as an error in the algorithm or a malfunction in its hardware—Ileads to damage or injury, the manufacturer or
developer may be held responsible for the harm under product liability laws. However, as Al systems grow more complex and
autonomous, these traditional liability frameworks may face challenges in adequately addressing the unique risks posed by Al
technologies (Brown et al., 2021).

The United States has approached Al-related liability primarily through existing legal frameworks, including tort law and
product liability. In the U.S., tort law allows individuals to seek compensation for damages caused by the negligence or fault
of another party. In the context of Al, this could mean that a party responsible for the development or deployment of an Al
system may be held liable for damages if the system causes harm. The U.S. has also relied on product liability laws, which
hold manufacturers accountable for defective products. If an Al system is found to be defectively designed, developed, or
manufactured, and that defect leads to harm, the company responsible for producing the Al could face legal consequences.
However, like in Europe, the rapid evolution of Al technologies poses significant challenges for these existing frameworks,
particularly when it comes to assigning liability for harm caused by autonomous Al systems that operate without direct human
oversight (Ayling & Chapman, 2021).

In China, the regulatory approach to Al-related liability is still in development, but there is increasing attention on the need
for legal reforms to address Al-specific risks. China’s rapid development of Al technologies, particularly in sectors like

21



Kiani & Shafiee

surveillance and autonomous vehicles, has highlighted the potential for harm caused by Al systems. Chinese regulators are
beginning to explore how existing liability frameworks, including tort law and product liability, can be adapted to Al-related
harms (Kerr et al., 2020). Given the government’s strong involvement in Al development and regulation, China is also
considering the role of state intervention in addressing Al-related harms, including the possibility of establishing special
liability regimes for Al technologies that account for their autonomous and often unpredictable behavior. However, as with
other jurisdictions, the complexity and autonomy of Al systems present challenges in creating legal frameworks that effectively
assign responsibility for harm (Barrance et al., 2022).

One of the most significant challenges in imposing liability for Al-related harm is the issue of cross-border responsibility.
As Al systems are increasingly developed, deployed, and used across multiple jurisdictions, determining which legal
framework should apply in cases of harm can be a complex and contentious issue. For multinational companies that develop
and deploy Al technologies worldwide, the question of which jurisdiction’s laws apply can complicate efforts to hold parties
accountable. This issue is particularly pronounced in cases where Al systems are used across borders, and harm occurs in one
country while the developer or operator is located in another. In such cases, there may be conflicting legal standards or a lack
of clarity regarding which party is responsible for the harm. For example, an Al system used in autonomous vehicles could be
designed and manufactured in one country, deployed and operated in another, and involved in an accident in yet another
jurisdiction. This raises questions about which country’s laws govern the liability for the accident and how damages should be
calculated and compensated (Brown et al., 2021).

Cross-border challenges in imposing liability are also compounded by differences in legal traditions and regulatory
approaches. While some jurisdictions, such as the European Union, are actively working to create comprehensive legal
frameworks for Al liability, others, such as the United States, are relying on existing laws to address Al-related harm. The lack
of consistency between legal systems creates uncertainty for companies operating in multiple regions, as they must navigate a
patchwork of regulations that vary depending on where the Al system is deployed. Additionally, the increasing reliance on
international collaboration in Al development further complicates the liability issue. In cases where Al systems are developed
through collaborative efforts between companies from different countries, assigning liability for any resulting harm becomes
more challenging. Different legal frameworks may assign different levels of responsibility to various parties, making it difficult
to determine who is ultimately accountable for the consequences of the Al system’s actions.

As Al systems continue to evolve and play a more prominent role in global society, the issue of liability will require careful
consideration and potentially new legal frameworks that address the unique risks and challenges associated with these
technologies. The rapid pace of Al innovation, combined with the complexities of cross-border legal issues, will likely
necessitate international cooperation and dialogue to create more harmonized approaches to Al liability. Only by establishing
clear, consistent, and fair liability frameworks can the legal system ensure that those responsible for the development and
deployment of Al technologies are held accountable for any harm caused by these systems.

6. The Path to Global Harmonization

The rapid development and deployment of Al technologies across borders have highlighted the urgent need for global
harmonization in regulation. Al systems do not respect national borders, and the impacts of Al—whether positive or negative—
are felt globally. As Al technologies proliferate in diverse sectors such as healthcare, finance, law enforcement, and
transportation, the need for internationally coordinated standards becomes ever more critical. The fragmented regulatory
landscape presents several challenges, including legal uncertainty, compliance costs for businesses operating in multiple
jurisdictions, and difficulty in ensuring the safety and ethical deployment of Al systems across borders. A lack of harmonized
standards can result in inconsistent regulations that complicate cross-border collaborations, create barriers to innovation, and
even pose risks to fundamental rights, such as privacy and non-discrimination. In this context, global cooperation and the
creation of harmonized regulatory frameworks are essential for ensuring that Al systems are developed, deployed, and governed
in a way that is both effective and equitable across the world.

One of the main reasons global harmonization is necessary is the cross-border nature of Al development and use. Many of
the world’s leading Al companies operate on a global scale, and Al systems are frequently designed and tested in one
jurisdiction but deployed worldwide. For instance, Al systems used in autonomous vehicles, predictive policing, and medical
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diagnosis are often tested in one country but have far-reaching implications for other nations. In such cases, divergent
regulations can create significant challenges for businesses, as companies may face the need to comply with multiple,
sometimes contradictory, regulatory frameworks. This fragmentation can stifle innovation and create confusion about how to
ensure compliance, particularly for companies that operate in multiple jurisdictions or work on cross-border collaborations.
Furthermore, inconsistent Al regulations can also undermine efforts to address global issues, such as climate change or
pandemic management, where Al technologies have the potential to make a transformative impact. Without standardized
regulations, it becomes difficult to ensure that Al systems are deployed responsibly and in a way that benefits society at large,
rather than exacerbating inequalities or creating new risks (Agbese et al., 2021).

Several international frameworks and initiatives have emerged to address the need for global Al regulation harmonization.
One notable example is the European Union-U.S. Trade and Technology Council (TTC), established in 2021. The TTC aims
to foster transatlantic cooperation on various technology-related issues, including Al, and promote the development of shared
regulatory principles. One of the key goals of the TTC is to create common approaches to Al governance, ensuring that both
the EU and the U.S. develop compatible regulatory frameworks that support innovation while ensuring that Al systems are
ethical, accountable, and transparent. The council has focused on areas such as data protection, trust in Al, and the development
of standards for Al systems, with the goal of reducing regulatory fragmentation and encouraging joint efforts to address the
global challenges posed by Al. The TTC has acknowledged that Al presents complex ethical and legal questions, and that
global coordination is needed to establish guidelines and regulations that help mitigate risks while fostering international
collaboration (Barrance et al., 2022).

Another key initiative in the pursuit of global Al regulation harmonization is the G7 Al Principles, which were adopted in
2021 as part of the group’s broader effort to address emerging technologies. The G7 principles outline several core values for
the development and deployment of Al systems, emphasizing transparency, fairness, and accountability. These principles also
stress the importance of protecting privacy, ensuring safety, and promoting inclusivity in Al applications. While not legally
binding, the G7 Al Principles provide a valuable framework for governments and policymakers to align their regulatory
approaches and address common challenges in Al governance. The principles are part of a larger push by the G7 countries to
establish global standards for Al that promote trust and confidence in these technologies while mitigating potential risks. By
aligning around shared values and regulatory goals, the G7 countries hope to create a more coherent and unified approach to
Al governance that can serve as a model for other nations (Brown et al., 2021).

In addition to these regional efforts, international organizations like the OECD and UNESCO have also been actively
involved in shaping the global conversation around Al regulation. The OECD, for example, has developed the OECD Al
Principles, which were endorsed by its member countries. These principles call for the responsible development and use of Al
technologies and include recommendations related to transparency, accountability, fairness, and human rights. The OECD
emphasizes the importance of international cooperation in Al regulation and advocates for the creation of consistent and
interoperable regulatory frameworks that can be adopted across jurisdictions. Similarly, UNESCO has developed
recommendations on the ethics of Al, which focus on the need for global governance mechanisms that protect fundamental
rights and ensure that Al technologies are developed and used for the benefit of all people, regardless of geography or socio-
economic status. These international initiatives provide an important foundation for the creation of global standards for Al
regulation, and they demonstrate a growing recognition of the need for collaboration and harmonization (Burr & Leslie, 2022).

While these initiatives represent significant steps toward harmonizing Al regulations, several challenges remain in the path
to achieving global cooperation. One of the key challenges is the differing legal and regulatory frameworks in various countries,
which are shaped by different cultural, political, and economic contexts. For instance, while the European Union places a strong
emphasis on data protection and privacy, as evidenced by the General Data Protection Regulation (GDPR), other jurisdictions
may prioritize innovation or national security concerns over privacy protections. These differences can create tensions when it
comes to developing harmonized regulations, as countries may be unwilling to compromise on issues that are deeply embedded
in their domestic legal systems. Additionally, there are concerns about the potential for regulatory “race-to-the-bottom”
dynamics, where countries with more lax regulations may seek to attract Al companies by offering less stringent oversight.
This could undermine efforts to establish robust global standards for Al that prioritize safety and fairness (Farooq et al., 2021;

Georgieva et al.,, 2022; Goisauf & Abadia, 2022).
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Furthermore, the evolving nature of Al technologies presents another challenge in harmonizing regulatory approaches. Al
is a rapidly developing field, and new applications, such as generative Al and autonomous systems, continue to emerge, often
outpacing regulatory efforts. The pace of technological innovation means that regulatory frameworks need to be flexible and
adaptable to keep up with the evolving landscape. This presents a challenge for international cooperation, as countries may
have different timelines for implementing new regulations, or they may be focused on addressing specific local concerns rather
than engaging in broad international discussions.

Despite these challenges, several steps can be taken to move toward a more cohesive global regulatory approach. One
important step is the continued development of international agreements and frameworks that promote collaboration and share
best practices in Al governance. Expanding and strengthening initiatives like the EU-U.S. Trade and Technology Council, the
G7 Al Principles, and the OECD Al Principles can provide a foundation for establishing common regulatory standards.
Additionally, creating international forums for dialogue and cooperation between governments, regulators, businesses, and
civil society organizations can help foster mutual understanding and identify shared priorities. Establishing mechanisms for
cross-border data sharing and ensuring that Al systems are designed with interoperability in mind can also facilitate
international cooperation. Finally, engaging with non-governmental stakeholders, including tech companies, academic
institutions, and human rights organizations, can help ensure that Al regulations are not only effective but also inclusive and
aligned with the values of a global society.

In conclusion, achieving global harmonization in Al regulation is both a necessity and a challenge. As Al systems continue
to shape societies and economies around the world, it is essential that regulatory frameworks evolve in a coordinated manner
to ensure that these technologies are developed, deployed, and governed in a way that is ethical, transparent, and accountable.
While progress is being made through regional and international efforts, significant challenges remain in aligning regulatory
approaches across jurisdictions. However, with continued dialogue, cooperation, and the development of common principles,
it is possible to establish a more cohesive global regulatory landscape for Al, one that fosters innovation while ensuring the
safety, fairness, and inclusivity of Al technologies.

7. Conclusion

The growing prominence of artificial intelligence in various sectors underscores the urgent need for a unified and global
approach to its regulation. As Al systems become more autonomous and pervasive, they have the potential to reshape
economies, societies, and individual lives in profound ways. However, with this transformative power comes a series of ethical,
legal, and social challenges that demand coordinated international responses. The fragmented regulatory landscape across
different jurisdictions—driven by regional interests, political priorities, and differing cultural perspectives—has created a
complex environment in which Al technologies are developed, deployed, and governed. This fragmentation not only creates
uncertainty for businesses and developers but also poses significant risks to human rights, fairness, and transparency in Al
decision-making.

One of the key challenges in Al regulation is balancing innovation with ethical safeguards. On one hand, there is a need to
foster the rapid development of Al technologies to harness their full potential. On the other, it is crucial to ensure that these
technologies are deployed in ways that are aligned with societal values and norms. Ethical standards such as fairness,
transparency, and accountability are foundational to this process, but they are not universally agreed upon. Regional variations
in how these standards are interpreted and enforced complicate efforts to create a cohesive regulatory framework. While some
jurisdictions have made significant strides toward comprehensive Al regulations, others have taken more fragmented or sector-
specific approaches, leading to inconsistent protections and, at times, regulatory gaps.

The concept of accountability is central to the governance of Al systems. As Al becomes more autonomous, it becomes
increasingly difficult to assign clear responsibility for the actions of these systems. This ambiguity is particularly pronounced
in cases where Al systems cause harm or violate individuals' rights. The question of who is liable—the developers, the
operators, or the users—remains a central issue in the legal landscape of Al. Existing legal frameworks, including tort law and
product liability, are often ill-equipped to address the unique characteristics of Al, such as its self-learning capabilities and
decision-making autonomy. This has led to calls for the development of new legal frameworks that can adequately address the
challenges posed by Al while ensuring that those responsible for deploying these technologies are held accountable.
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Global harmonization of Al regulations is not only important for resolving these challenges but is also critical for fostering
international cooperation and ensuring that Al technologies are developed in ways that benefit all of humanity. The
transnational nature of Al innovation means that Al systems created in one country can have far-reaching implications across
the globe. Inconsistent regulations can create barriers to international collaboration, making it difficult for countries to work
together on issues such as climate change, healthcare, or cybersecurity, where Al has the potential to drive meaningful change.
Harmonized standards would provide clarity and predictability, making it easier for businesses to operate across borders and
for governments to ensure that Al is being used responsibly.

Efforts to harmonize Al regulations are already underway, with several international bodies and collaborations pushing for
greater alignment. Initiatives such as the G7 Al Principles and the EU-U.S. Trade and Technology Council offer promising
frameworks for fostering global cooperation. However, these efforts must be expanded and made more inclusive to ensure that
they reflect a wide range of cultural, political, and economic contexts. Moreover, they must be flexible enough to evolve
alongside rapid technological advancements and emerging ethical concerns. Moving forward, it will be essential for
international organizations, governments, and the private sector to work together to develop a robust, globally recognized
regulatory framework that promotes the ethical development and deployment of Al technologies.

In conclusion, the path to global harmonization of Al regulation is fraught with challenges but also presents significant
opportunities. A harmonized regulatory framework for Al would not only address cross-border legal and ethical issues but also
foster innovation, trust, and collaboration on a global scale. By aligning ethical standards, clarifying accountability
mechanisms, and ensuring that liability frameworks are fit for purpose, the international community can create a regulatory
environment that maximizes the benefits of Al while mitigating its risks. This collective effort will be crucial in shaping a
future where Al serves the greater good, promotes social welfare, and respects fundamental human rights.
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