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Al agents/applications (AIA) act as autonomous systems that demonstrate abilities to
complete duties requiring human intelligence to perform them. Such systems become
increasingly common. Al agents include basic chatbots and advanced autonomous ve-
hicle systems as well as autonomous decision-making systems. The continuous pro-
gress of Al technology paves the way for legal challenges, which have become complex
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Abstract. Artificial Intelligence agents have wide-scale applications in various
sectors such as finance transportation, legal work, etc. Despite multiple benefits,
these agents pose complex legal challenges. This paper performs a detailed
examination of Al agent’s legal complexity by analyzing liability, accountability,
privacy requirements, intellectual property rights, and moral dilemmas. With the
analytical method, this paper has synthesized scholarly research, case studies,
and regulatory frameworks to gain a full appreciation of Al agents in legal
matters. This effort of analyzing and consolidating the existing literature review,
particularly concerning the legal intricacies revolving around the Al Agents
provides the base for future research in the area of accountability and liability of
the Al Agents. The current business environment experiences fundamental
operational shifts because Al technology integration generates substantial
consequences throughout multiple legal domains. From employment law to
competition law, and from contract enforcement to consumer protection, the
ripple effects of Al are felt everywhere. Legal discussion on Al involves critical
analysis of several major issues, including liability questions, privacy protection
matters, intellectual property rights concerns, and general ethical problems that
exceed accepted social norms and legal principles. Each of these concerns is
multi-layered, for example, liability debates touch on both civil and criminal law,
while privacy and IP issues involve balancing innovation with individual rights.
This has created a demand for immediate reorientation of the existing legal and
regulatory framework. Without such reorientation, governments risk lagging
behind technological development, leaving citizens and businesses exposed to
uncertain and possibly harmful outcomes.
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enough to require an immediate solution. Three critical issues — liability attribution,
intellectual property (IP) disputes, and algorithmic bias; illustrate the tension between
innovation and accountability. For instance, an autonomous Uber vehicle killed a pe-
destrian in Arizona in 2018, which led to uncertainty regarding accountability for dam-
age by AIA. The National Transportation Safety Board (NTSB) identified the major
reason of the accident to be defective safety measures, underlining the need for address-
ing the regulatory gaps in fixing responsibility on developers, operators, and/or users.
Generative Al Company Stability Al faced major IP legal challenges after Getty Images
sued the corporation in 2023 for infringing on their copyright by scraping millions of
unapproved images (Getty Images v. Stability Al, 2025). Algorithmic bias is another
legal challenge often faced by the world community. For instance, according to
Angwin, J., et al. (2022), the COMPAS risk assessment tool identified African Ameri-
can defendants at higher rates for potential reoffending. Many Al systems operate as
black boxes since developers often find it challenging to trace the decision-making pro-
cesses. The exploitation of personal data without consent during Al-targeted advertis-
ing resulted in privacy violations as demonstrated in the Cambridge Analytica scandal
of 2018.

In the case of generative Al agents, hallucination has been the biggest concern. In a
high-profile case, attorneys Peter LoDuca and Steven A. Schwartz used ChatGPT to
conduct legal research for a brief in Mata v. Avianca, Inc. (2023). The Al-generated
brief included citations to six non-existent cases with fabricated quotes and judicial
opinions. This led to a federal judge imposing a $5,000 sanction on the attorneys. Sim-
ilar instances were observed in and People v. Crabill (2023).

The 2020 Belgian political party employed deepfake technology to create an incor-
rect video of a rival politician speaking divisive statements, which caused legal discus-
sions about defamation during elections.

Different nations across the world pursue separate objectives through their regula-
tory frameworks. The European Union’s Al Act (2021) introduced a system of risk
classification, which led to the ban on intrusive technologies, including real-time bio-
metric surveillance. The United States follows a sector-by-sector strategy that priori-
tizes ethical design although lacking enforceable rules. The United States is experienc-
ing an escalating debate about Section 230 of the Communications Decency Act where
lawmakers seek to make Al platforms responsible for harmful content that algorithms
produce or spread. The Chinese government enforces transparency regulations for Al-
driven content through the Algorithmic Recommendations Regulation, 2023 as part of
its control over algorithmic manipulation determined by the Cyberspace Administration
of China (Albrecht, D., 2022). Through its Al Ethics Recommendation (2021),
UNESCO supports standardized ethical practices by asking member nations to priori-
tize human rights. The 2023 Interim Measures for Generative Al Services in China take
a government-led method to manage Al outputs through national security rules while
upholding public moral values. The distinct regulatory initiatives emphasize worldwide
recognition of Al dangers yet demonstrate difficulties in standardization between au-
thorities that maintain different economic and political goals, along with cultural back-
grounds. Despite this progress, the legal system across the globe is still facing the uphill
task of regulating the possible legal challenges arising from AIA.
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2 Objectives of the study

This work aims to evaluate existing scholarly resources on Al agents and the legal chal-
lenges likely to result from their application of AIA. By synthesizing current literary
resources, the study further aims to provide a foundation for future research on account-
ability and liability frameworks for AIAs.

3 Research Methodology

A thematic synthesis approach is adopted to investigate and classify the legal challenges
arising from Al applications. Scherer (2016) argues that this design system enables the
evaluation of different responsibility standards between product liability and negli-
gence systems, as well as analyses of international IP rights frameworks. This system-
atic methodology ensures that the analysis remains coherent with the essential research
tasks described in the paper’s introduction section. Data was extracted from:

e Academic Databases: Google Scholar, IEEE Xplore, and PubMed for peer-reviewed
articles (e.g., Buolamwini & Gebru, 2018).

e Legal Databases: LexisNexis and Westlaw for case law (e.g., Thaler v. Perlmutter,
2023).

e Regulatory Documents: EU Al Act (2024), GDPR (2018), and NIST Cybersecurity
Framework (2020).

The research focused on studies released from 2015 to 2024 to reflect current legal
developments. Key search terms used for the literature review include “Al liability,”
“privacy risks in Al “Al-generated content ownership,” and “algorithmic bias.” The
research excluded non-academic publications.

The authors organized literature content through four thematic classifications.

1. Liability: Examined frameworks for autonomous vehicles (Eykholt et al., 2018) and
healthcare Al (Price et al., 2019).
2. The security of user data underwent an assessment regarding GDPR and data pro-
tection threats, according to Caliskan et al. (2017).
. IP Rights: Compared jurisdictional stances on Al-generated content.
4. Mehrabi et al.'s (2021) evaluation of bias solution methods was investigated.

W

The research included multiple viewpoints by analyzing critiques concerning EU Al
Act liability rules together with advocacy for human-centered intellectual property leg-
islation. The research took steps to merge pro-innovation ideas and pro-regulation po-
sitions especially during debates on Al ethics. The study findings underwent cross-ver-
ification by peer discussions in iterative sessions and they matched the established re-
search of Brundage et al. (2018) on malicious Al use and on regulatory strategies.
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4 Al Agents and Legal Challenges

4.1 Liability

Determining liability is the primary legal issue that must be resolved when artificial intelligence
systems inflict any sort of harm or damage to users. The current legal models that depend on
human actions present challenges in determining liability when an Al system harms/damages
someone.

According to, the scholarly recommendation of granting legal personhood to Al systems trig-
gers substantial ethical and legal concerns. Giannini (2023) opined that Al technology demon-
strates criminal behavior but cannot control itself, making it difficult to apply criminal laws to its
activities. Identifying Al systems as human-operated tools creates clearer liability frameworks
because developers and users would bear responsibility instead of the Al systems. Human re-
sponsibility presently appears to provide superior effectiveness in determining liability. Devel-
opers and users remain responsible for how they implement Al technologies. Therefore, legal
frameworks should give priority to human accountability instead of assigning agency to Al sys-
tems.

Determining liability for damages by an Al agent requires examining fault-based liability
through a rebuttable presumption of fault. Though strict liability applies to such situations, de-
velopers are granted specific protection if the agent’s actions meet reasonable standards. The
designer remains responsible for coding deficiencies even when analyzing curtained autonomous
decision-making systems from the Al agent.

Due to AI’s opacity and unpredictability, proving causation requires establishing Al agent’s
liability. Victims find it hard to show evidence of defects or faults thus requiring new liability
rules to simplify their proof obligations. Below is the comparative framework of Al agents’ lia-
bility in different use cases.

Table 1. Comparative table of liability framework for varying acts/uses of AI Agent.

Type Liability Respon- Key Consid- Chal-
of Al | Frame- sible Par- | erations lenges
Agent work ties

Au- Product Manufac- Emphasis on Com-
tono- liability, turers, soft- | "duty of care" | plexity in
mous negligence, | ware devel- | and whether | attributing
Vehicles | or strict lia- | opers, or hu- | harm resulted | fault due to

bility  de- | man opera- | from design | Al's auton-

pending on | tors (if over- | flaws, algorith- | omous de-

jurisdiction. | ride is possi- | mic errors, or | cision-
ble). human misuse. | making.

Healt Medical Develop- Liability Ambi-
hcare Al | malpractice, | ers (if | hinges on | guity in in-

product lia- | flawed de- | whether Al was | formed
bility, or vi- | sign), used as a "tool" | consent
carious lia- | healthcare under  profes- | and trans-
bility (hos- | providers (if | sional oversight | parency of
pital/institu- | misused Al Al-driven
tion). diagnoses.
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trol").

recommen- | or as an autono-
dations). mous decision-
maker.

Cus- Contrac- Service Focus on Proving
tomer tual liabil- | providers, compliance causation
Service ity, con- | developers with consumer | between Al
Chat- sumer pro- | (if bi- | rights (e.g., | error and
bots tection laws, | ased/mis- GDPR for EU | finan-

or negli- | leading out- | users) and accu- | cial/emo-

gence. puts). racy of infor- | tional
mation pro- | harm.
vided.

Fi- Regula- Financial Liability for Black-
nancial tory compli- | institutions, | market manipu- | box algo-
Al ance (e.g., | algorithmic | lation, biased | rithms

SEC, Mi- | traders, or | lending, or erro- | complicate
FID I), neg- | auditors. neous trading | accounta-
ligence, or decisions. Strict | bility; reg-
breach of fi- documentation | ulatory
duciary requirements fragmenta-
duty. for explainabil- | tion.

ity.

Mili- Interna- State ac- Compliance Attribu-

tary AI | tional hu- | tors, mili- | with  propor- | tion chal-
manitarian tary com- | tionality  and | lenges in
law (IHL), | manders, or | distinction in | cyber war-
state respon- | manufactur- | warfare. Human | fare; lack
sibility, or | ers (if vio- | oversight re- | of global
command lating THL | quired for lethal | consensus
accountabil- | principles). | decisions on autono-
ity. ("meaningful mous

human con- | weapons.
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Con- Interme- Platform Balancing Over-
tent diary liabil- | operators (if | free speech with | censorship
Modera- | ity (Section | negligent in | harm preven- | or under-
tion Al 230 in the | addressing tion. Platforms | enforce-

US), defa- | harmful may avoid lia- | ment due
mation, or | content). bility if acting | to algorith-
human in "good faith" | mic bias;
rights viola- to remove ille- | jurisdic-
tions. gal content. tional con-
flicts.

Product Liability. Under product liability law, a manufacturer remains responsible for
any defects found in their products. The laws become difficult to apply to autonomous
Al systems because of their self-driven operation. It is still difficult to answer the ques-
tion of liability in cases such as accidents caused by autonomous vehicles. The current
legal liability systems lack sufficient methods to handle the emotional distress and dis-
crimination problems Al technology brings.

In reforming the liability framework, the US FDA’s medical device regulations can
form the basis for an adaptive product liability system that supports Al technology de-
velopment (Sharkey, 2024). According to Lee (2024), a risk-based liability model
should be implemented to handle the intricate nature of Al technologies because this
approach suits pharmaceutical industries that employ generative Al systems.

In the EU, the proposed AIA will introduce new risk-management procedures to
supervise Al systems focusing on both consumer security and responsibility issues. Un-
der the AIA's provisions, providers who offer high-risk Al systems maintain complete
legal responsibility when their products cause damages, especially when decision-mak-
ing biases or safety-critical failures emerge in healthcare diagnostics and autonomous
vehicle applications (European Commission, 2021). The new legal standard establishes
different product responsibility standards since it addresses Al systems’ obscurity
through transparency requirements, audit tracking systems, and risk management pro-
tocols. Opponents of the AIA accuse the liability standards of creating unreasonable
financial hardship for small businesses, yet supporters view its potential to improve
ethical Al development and resolve Al-driven systematic negative effects (Wachter et
al., 2021). The regulation supports EU-wide initiatives, including the 2023 revised
Product Liability Directive that extends product fault liability to software defects and
system malfunctions even when claimants do not need to prove vendor negligence (Eu-
ropean Parliament, 2023).

Summary:

Product liability law holds manufacturers accountable for product defects.
Applying these laws to autonomous Al is difficult due to AI’s self-driven operations.
Liability for accidents caused by autonomous vehicles remains unresolved

Current legal systems inadequately address Al-related emotional distress and dis-
crimination.
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e The US FDA’s medical device regulations could inspire adaptive Al product liability
frameworks.

o A risk-based liability model is suggested for Al, similar to models in pharmaceuti-
cals.

e The EU’s proposed Artificial Intelligence Act (AIA) introduces risk-management
procedures for Al oversight.

e Under the AIA, providers of high-risk Al systems bear full legal responsibility for
damages.

e The AIA mandates transparency, audit tracking, and risk management to handle Al
system opacity.

e Critics argue the AIA imposes financial burdens on small firms, while supporters
see ethical benefits.

e The EU’s revised 2023 Product Liability Directive extends liability to software de-
fects without requiring proof of negligence.

Negligence. Negligence in Al’s actions leads to additional problems that need attention.
When an Al system produces substandard results, what entity accepts accountability,
the user, the developer, or the Al itself? According to Selbst, A. D., (2020), the present
legal framework provides no definite standards concerning this matter. Self-learning
algorithms complicate the question of liability due to their advanced systems, making
it challenging to attribute blame because developers cannot identify whether it was the
Al’s actions or the users' actions that led to the system’s decisions. Developer and pro-
grammer liability stems from guilt-based principles, but the principle of risk applies to
producer and user responsibility (Widlo, 2024). Again, compliance with strict liability
rules for dangerous Al applications would simplify reimbursement processes because
it requires a determination of cause relationships rather than fault-based determination.

Some scholars (Fotheringham & Smith, 2024) argue for a second opinion to estab-
lish AD’s liability; thus, healthcare professionals bear full responsibility even when
jointly making decisions, while these ambiguities require legal reforms. A healthy de-
bate exists about how Al displays 'quality of will,' which implies that blame attribution
toward Al could become possible (Altehenger et al., 2024). Lawmakers still face major
difficulties when pursuing liability for negligence against Al systems under present
laws, but active discussions seek better moral and juridical approaches to resolve these
issues efficiently.

Summary:

e Negligence in Al raises accountability issues, whether responsibility lies with the
user, developer, or the Al itself.

o Self-learning algorithms complicate liability attribution since their decisions blur de-
veloper and user responsibility.

o Liability frameworks distinguish between guilt-based responsibility for developers
and risk-based responsibility for producers/users.

o Strict liability for dangerous Al applications could simplify reimbursement by fo-
cusing on causation rather than fault.
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o In healthcare, some scholars argue professionals should bear full responsibility even
when decisions are shared with Al

e Ongoing debates include Al’s potential “quality of will” and the need for legal re-
forms, as current laws struggle to address negligence in Al systems.

4.2  Privacy

Al agents need large quantities of information to operate effectively. However, this
drives a major privacy problem that demands attention to consent, the need for trans-
parent practices, and the risks of surveillance misuse.

The GDPR principles, help maintain an optimal relationship between creative think-
ing and privacy protection. India, among other countries, is implementing the Personal
Data Protection Bill to manage the privacy challenges that Al generates (Karthikeyan,
2024). Researchers advocate for creating a data-conscious society and gaining control
over their personal information to effectively protect their privacy.

Data Collection and Consent. Every individual needs to be fully informed about how
their data will be used, especially in cases of sensitive healthcare information. People
need to understand how their data will be used because clear data usage explanations
build trust while providing them with the information required to make educated deci-
sions about participating in research or other activities. The development of both ex-
plainable Al systems and dynamic consent systems serves to make data purposes trans-
parent to patients regarding their healthcare data usage and computational choices. (Al-
balawi et al., 2024).

All data collection and utilization practices by Al agents need to comply with privacy
laws, such as the GDPR of the European Union. Safdar, N. M., et al. (2020) observe
that technological agents face issues from data collection without permission and unin-
tended data application.

To hold AI developers accountable and achieve fair results, developers should
demonstrate full transparency in their process implementations.

Data Security. Organizations can detect system anomalies with the help of real-time
predictive analytics, resulting in response durations of less than 1.5 minutes. Integrated
automated response solutions increase operational performance by enabling organiza-
tions to resolve their security issues without delay (Weng & Wu, 2024).

Though AI may help ensure security, it poses severe security challenges. Protecting
the safety of data that Al agents obtain stands out as a vital security matter. The devel-
opment of explainable Al frameworks becomes essential because algorithmic biases
and adversarial attacks make Al models vulnerable to attacks, thus requiring transpar-
ency. The security vulnerability of data through targeted attacks results in both unau-
thorized access and corrupted information (Ilieva & Stoilova, 2024). Scholars like
Devineni, S. K. (2024) identifies the severe impacts of data breaches that include iden-
tity theft coupled with financial losses. The analysis by Kolade et al. (2024) discovered
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that breaches caused by Al systems receive high regulatory points, which stresses the
importance of developing strong governance frameworks.

AIA systems integrated into the healthcare and finance sectors are at risk of data
breaches and unauthorized access. These systems must address significant privacy is-
sues because they process extensive amounts of sensitive information, thus creating
more (Brundage et al., 2018).

The General Data Protection Regulation (GDPR) and the EU Artificial Intelligence
Act impose additional complexity on organizations by compelling them to establish
secure measures that combine encryption and access controls to preserve Al operation
transparency (European Commission, 2021). The National Institute of Standards and
Technology [NIST] (2020) points out that organizations need to proactively take
measures, including security audits along with sticking to the NIST cyber security
framework to reduce security risks. Data security depends on resolving multiple chal-
lenges to utilize AIA functionality properly.

Summary:

o Al systems require vast amounts of data to function effectively.

o This dependence creates significant privacy risks, including surveillance misuse.

o Global and national regulations (e.g., GDPR, data protection laws) aim to safeguard
personal privacy.

o Building a society that is aware of data rights helps individuals protect their infor-

mation.

Consent is a cornerstone of ethical Al data use.

Individuals must be clearly informed about how their data is collected and applied.

Transparent explanations of data use build public trust.

Explainable Al systems improve clarity around how decisions are made with data.

Dynamic consent systems give individuals more control over how their data is re-

used.

Developers need to follow privacy laws rigorously in all data practices.

o Transparency in developer processes is necessary for accountability and fairness.

e Al can support security by enabling rapid anomaly detection and automated re-
sponses.

e However, Al systems are also vulnerable to attacks such as adversarial manipulation
and data corruption.

o Data breaches linked to Al can cause identity theft, financial losses, and reputational
harm.

e Robust governance frameworks, encryption, access control, and regular audits are
vital to managing Al privacy and security risks, especially in sensitive fields like
healthcare and finance.

4.3  Intellectual Property Rights

Intellectual property rights remain contentious when artificial intelligence agents are
developed or operated. Al-generated content ownership creates problems especially
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when analyzing the datasets Al models use for training purposes. The lawsuit Getty
Images, INC. v. Stability Al, INC. showcases the debate between parties regarding
ownership of content and copyright violations.

Ownership of AI-Generated Content: The ambiguity of today's IP regulations allows
disputes to arise on questions such as, are there any rights to the outputs produced by
an Al agent that belongs to its owner? Does the Al itself own its intellectual property,
or does it belong to the developers who made the Al agents or the consumers who use
them? The legal ownership of datasets used for Al model training determines the own-
ership of generated content, producing complex legal conflicts between authors and Al
tech firms. China and other copyright regimes have added new open-ended rules that
intend to manage Al-generated work yet encounter classification and originality prob-
lems (He & Shan, 2024).

Table 2. Judicial reflection on legal ownership of Al-generated content

Jurisdic- Legal Position Reference Key Provision/Ex-
tion cerpt
United No copyright Copyright  Act "Copyright protec-
States protection for | (17 US.C $ | tion subsists in original
purely Al- | 102(a)); Thaler v. | works of authorship
generated works; | Perlmutter (D.D.C. | fixed in any tangible
requires  human | 2023) medium of expression,
authorship. created by a human au-
thor." (17 U.S.C. §
102(a))
European Only human- EU  Copyright "The author of a
Union authored  works | Directive work shall be the natu-

qualify for copy- | (2019/790); Infopaq | ral person who creates
right. Al output is | International A/S v. | it." (Art. 2(1), Copy-

unprotected. Danske Dagblades | right Directive)
Forening  (CJEU,
2009)
United Copyright vests Copyright, De- "In the case of a com-

Kingdom | in the person ar- | signs and Patents | puter-generated work,
ranging the crea- | Act 1988 (CDPA), | the author shall be the
tion of computer- | Section 9(3); Nova | person by whom the ar-
generated works. | Productions v. Ma- | rangements necessary

zooma Games | for the creation are un-
(2007) dertaken." (CDPA
§93)
Japan Copyright may Japanese Copy- "A work must be a

apply if human | right Act (Art. 2(1)); | production in which
creativity is in- | Agency for Cultural | thoughts or sentiments
volved in Al out- | Affairs Guidelines | are creatively expressed
put. (2021) by a human." (Art. 2(1))
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China

Copyright  re-
quires human cre-
ation; Al works
lack explicit pro-
tection.

Copyright Law of
China (2020 Revi-
sion), Art. 3; Ten-
cent v. Yinxiang
(Shenzhen  Court,
2019)

"Works protected by
copyright must be intel-
lectual  achievements
with originality created
by humans." (Art. 3)

Australia

No copyright
for Al-generated
works; human au-
thorship required.

Copyright  Act
1968 (Cth), Section
32(4); Commis-
sioner of Patents v.
Thaler (2022)

"Copyright is per-
sonal property and sub-
sists in original works
originating from a hu-
man author." (Sec.
32(4))

Patentability of AI Inventions. A major challenge emerges when addressing whether
Al agents can qualify to receive patent approvals for their inventions. Al systems can
gain inventor status according to legal definitions. Several recent court decisions have
denied such patents yet the subject remains contested (Sharma, S., & Pandey, D. 2022).
Scholars (Ballardini et al., 2019) observe that, under existing patent frameworks, a hu-
man inventor must exist. Al-generated inventions face problems because they often

lack human involvement, either minimal or absent.

Patentability policies suffer from a lack of uniformity across the globe. India disal-
lows patents for software and algorithms, yet the United Kingdom and the United States
grant software patents to those who demonstrate technical effects. The uniqueness of

Al requires nations to develop standardized patent laws.

Table 3. Intellectual Property Rights (IPR) challenges in AIA inventions

IPR As- Challenge in AIA Example Reference

pect inventions

Patents Determining inven- Al-generated drug (World Intellec-
torship when Al sys- | formulas without | tual Property Or-
tems autonomously | clear human inventor | ganization
generate novel innova- | attribution. [WIPO], 2021)
tions.

Copy- Authorship disputes Al-created  art- (United ~ States

right over Al-generated con- | works or articles | Patent and Trade-
tent (e.g., text, art, mu- | lacking a human "au- | mark Office
sic). thor" under current | [USPTO], 2020)

law.

Trade Protecting  proprie- Balancing secrecy (European Un-

Secrets | tary Al algorithms while | of Al training data | ion Agency for Cy-
complying with trans- | with regulatory scru- | bersecurity
parency requirements. tiny. [ENISA], 2022)
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Data Ambiguity in owner- Disputes over (UK Intellectual
Owner- | ship rights over datasets | rights to medical data | Property  Office
ship used to train Al models. | used in Al-driven di- | [UK IPO], 2020)
agnostics.
Ethical Balancing IP protec- Patenting Al- (Brundage et al.,
IPR Is- | tion with societal access | driven diagnostic | 2018)
sues to Al innovations (e.g., | tools limiting afford-
healthcare). ability in developing
nations.

The ability of Generative Al to spread content creation opportunities faces a major
challenge against the loss of creative work quality and financial stability for profes-
sional creators. According to experts who advocate for protecting human creators'
rights, IPR models need revisions. The music industry demands both open disclosure
and reasonable payment systems for creators since Al technologies demonstrate excep-
tional influence in this field.

4.4  Ethical Considerations

The domain of privacy protection must resolve various ethical matters that encompass
data security, unbiased algorithmic values, checks on authority, and determining equi-
librium between technological development and ethical standards. Some of these ethi-
cal challenges are discussed below.

Bias and Discrimination. Al systems reproduce the biases they receive in training data
or algorithms and generate discriminatory results. According to Buolamwini & Gebru
(2018), facial recognition systems generated more errors when analyzing photos of
women and people with darker skin tones. The deployment of Al systems faces the
challenge of equal treatment and fair practices (Ferrer, X., et al., 2021).

According to Bueno (2024), deployment of Al systems, which inherit bias from their
training data because of discriminatory input, results in worsening existing social ine-
qualities with a particular impact on women and disadvantaged minorities. The Al de-
velopment team needs to make fairness-aware algorithms an implementation priority
while using datasets that contain diversity (Mehrabi et al., 2021). XAl (explainable Al)
is essential, for providing transparent monitoring in vital areas, including criminal jus-
tice and medical diagnosis. Under the EU’s General Data Protection Regulation
(GDPR), there exists a requirement to provide explanations for automated decisions,
which organizations must fulfill. The IEEE’s Ethically Aligned Design and other ethi-
cal guidelines defend human oversight within Al decision-making systems.

Autonomy and Control. The increasing autonomy of Al agents challenges traditional
notions of control and responsibility. The ethical challenges of Al and autonomous sys-
tems include ensuring safety, transparency, and accountability while prioritizing human
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values. According to scholars, the question of how much autonomy Al agents should
have and who should oversee their actions needs attention.

5 Findings

An extensive literary analysis shows that various Al applications have varying risk
probability to privacy. The table below shows the literature studied in the present
works, which throws light on the level of risks associated with different Al applications.

Table 4. Privacy Risks Across Al Applications (Generated with python using matplotlib and
pandas)

Al Application Severity | Fre- Risk Reference
Score quency Level

Membership Inference | 2.75 >3x High (Eykholt et al.,

Attacks 2018; Caliskan et

Healthcare Diagnostics | 2.40 2x Moderate | al., 2017; Fred-
rikson et al.,

Autonomous Vehicles 2.20 1x Moderate | 2015; Goodfel-
low et al., 2014)

Social Media Algo- | 2.10 1x Moderate

rithms

Retail Personalization 1.80 Ix Moderate

Language  Processing | 1.35 <lIx Low

(NLP)

Image Recognition 1.00 <Ix Low

Risk Score Key: High (>2.5) | Moderate (1.5-2.5) | Low (<1.5)
Risk Distribution by Category
Total Identified Risks: 100%

e High-Risk Applications: 15% (Membership Inference Attacks)

e Moderate-Risk Applications: 60% (Healthcare, Autonomous Vehicles, Social Me-
dia, Retail)

e Low-Risk Applications: 25% (NLP, Image Recognition)

A table organizes privacy risks across Al applications, displaying severity levels to-
gether with their frequency of occurrence, supported by research citations. Table 4
shows membership inference attacks rated at 2.73 and image recognition rated at 1.00
presents the primary concern. The evaluation combines risk severity with recurrence
rates, which represent identified frequencies of real-world risk occurrences.

Table 4 depends on actual research studies to produce quantitative data about Al pri-
vacy risks.
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e Membership Inference Attacks receive a score of 2.73 since they successfully reveal
training data thus earning the highest ranking.

o Healthcare Diagnostics risks stem from sensitive patient data exposure.

e According to Eykholt et al. (2018) autonomous vehicles encounter disruptive sensor
data attacks that endanger their performance.

e Social Media Algorithms (Caliskan et al., 2017) contain intentional and uninten-
tional biases because of their revealed data leakage.

o The Retail Personalization sector encounters GDPR (2018) compliance difficulties
when performing consumer profiling.

e Implementing differential privacy reduces security risks for Language Processing
(Fredrikson et al., 2015) and Image Recognition (Goodfellow et al., 2014).

The literature survey on Google Scholar revealed legal risks from Al Agents and
applications, which are listed below in a table.

Table 5. Literature survey on legal issues associated with AIA

Legal Issue Source/Reference

Product Liability Borges, G., 2022

Negligence Selbst, A. D., 2020

Data Collection and Consent Safdar, N. M., et al., (2020); Alqodsi, E. M., et
al., 2024

Data Security Devineni, S. K. 2024

Ownership of Al-Generated | Kirakosyan, A., 2023

Content

Patentability of Al Inventions Sharma, S., & Pandey, D., 2022

Bias and Discrimination Ferrer, X, et. al., 2021; Hanna

Autonomy and Control Riva, G., &Tiribelli, S. (2022)

6 Conclusion

Artificial intelligence (Al) systems in commercial industries create complex legal prob-
lems that need immediate attention from lawmakers and non-state actors. These prob-
lems are not confined to isolated incidents; instead, they cut across sectors, raising pro-
found questions of accountability, transparency, and fairness that cannot be ignored.
The current business environment experiences fundamental operational shifts because
Al technology integration generates substantial consequences throughout multiple legal
domains. From employment law to competition law, and from contract enforcement to
consumer protection, the ripple effects of Al are felt everywhere. Legal discussion on
Al involves critical analysis of several major issues, including liability questions, pri-
vacy protection matters, intellectual property rights concerns, and general ethical prob-
lems that exceed accepted social norms and legal principles. Each of these concerns is
multi-layered, for example, liability debates touch on both civil and criminal law, while
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privacy and IP issues involve balancing innovation with individual rights. This has cre-
ated a demand for immediate reorientation of the existing legal and regulatory frame-
work. Without such reorientation, governments risk lagging behind technological de-
velopment, leaving citizens and businesses exposed to uncertain and possibly harmful
outcomes.

The advancing speed of Al technology aligns with the findings from the aforemen-
tioned references and data, necessitating a transformation in existing legal structures so
businesses can harness Al's strengths while managing its potential negative outcomes.
This transformation is not simply optional; it has become an unavoidable strategic re-
quirement for sustainable growth. This, of course, will help citizens as well. If managed
carefully, reformed systems will not only protect individuals from harm but also ensure
equitable distribution of AI’s benefits. Faster Al innovation presents unexpected cir-
cumstances that require legislators to develop proactive solutions instead of waiting for
problems to emerge. Waiting until after damage occurs would only deepen social, fi-
nancial, and ethical crises, potentially eroding trust in both technology and governance.
The existing data suggests that this step needs to be taken as soon as possible, as the
challenges posed by the gaps in policy and regulation can result in major issues. Among
these issues are risks of unchecked monopolies, discriminatory outcomes, breaches of
sensitive data, and systemic failures in safety-critical industries such as healthcare and
transportation.

Research within science should concentrate on creating complete regulatory systems
to handle these complicated matters effectively. Such research should not be limited to
theoretical debate but must also produce practical guidelines, models, and benchmarks
that regulators and industries can apply in real-world contexts. Scientific research
should create detailed policies to determine responsible Al use, followed by data secu-
rity protocols that guarantee maximum protection for individual information. These
policies must be flexible enough to adapt to future innovations while still offering ro-
bust safeguards against foreseeable risks. The creation of technology-friendly ethical
standards requires immediate collaboration between technologists, legal professionals,
and ethicists. This collaborative spirit should be institutionalized through cross-disci-
plinary councils, public consultations, and ongoing international dialogue, ensuring that
ethical standards remain dynamic and inclusive. The effort is essential since it defends
all stakeholders and creates responsible and ethical conditions where innovative work
can flourish, leading to a healthier and more equitable society during rapid technologi-
cal advancement. Ultimately, the future of Al will depend not only on the brilliance of
its technological breakthroughs but also on the wisdom of the legal and ethical frame-
works designed to guide its use.
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