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1. Introduction

The advent and pervasive integration of artificial intelligence (Al) across diverse sectors
of human endeavor, including the legal and judicial systems, mark a profound paradigm shift.
Al's capacity to process vast datasets, identify intricate patterns, and automate complex tasks is
fundamentally reshaping traditional legal methodologies and practices. This technological
evolution extends beyond mere efficiency gains, prompting a re-evaluation of foundational
legal principles and the very nature of legal work. The legal profession, traditionally rooted in
human-centric reasoning and intricate interpersonal dynamics, is now confronted with the
imperative to adapt to algorithmic decision-making, automated processes, and data-driven
insights. This introductory section will establish the critical importance of examining Al's
multifaceted applications within the legal domain, recognizing both its transformative potential
and the inherent complexities it introduces. The discourse surrounding Al in law is no longer
theoretical; it is a pressing practical and ethical concern that demands rigorous academic
scrutiny and proactive policy responses.

Problem Statement: Despite rapid advancements in Al, the legal system struggles to
keep pace. Key challenges include:

« Accountability gaps: Who is liable when an Al system causes harm?

e Regulatory fragmentation: Differing national laws create compliance complexities for
global Al deployment.

« Ethical dilemmas: How can laws ensure fairness and transparency in Al decision-making?

o Enforcement difficulties: Can existing legal structures effectively govern autonomous
systems?

Without cohesive regulation, Al risks exacerbating inequalities, infringing on rights, and
operating in legally ambiguous spaces.

Hypotheses: This study is guided by the following hypotheses:

1. Current legal frameworks are insufficient to address Al’s unique challenges, necessitating
adaptive and forward-looking regulations.

2. A harmonized international approach to Al governance can reduce compliance burdens and
foster responsible innovation.

3. Ethical principles (e.g., transparency, fairness, and accountability) must be embedded in Al
laws to ensure public trust.

Research Objectives: This academic article aims to provide a comprehensive analysis of
the legal applications of Al, specifically focusing on its deployment in legal practice
(lawyering), the emergence and implications of smart contracts, and its evolving role in law
enforcement. The objective is to dissect the opportunities presented by Al, while critically
evaluating the significant ethical, legal, and practical challenges that necessitate robust
regulatory and jurisprudential responses. The analysis will draw exclusively from recent, peer-
reviewed academic literature indexed in reputable databases such as Scopus and Web of
Science. This ensures that the arguments presented are grounded in contemporary scholarship
and reflect the most current understanding of Al's intersection with legal frameworks. The
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scope encompasses a detailed examination of how Al tools are being utilized, the legal and
ethical dilemmas they engender, and the varied regulatory approaches emerging globally to
govern their use.

Methodology: The research employs:
o Comparative analysis: Examining Al laws in the EU, U.S., and China.

« Case studies: Investigating legal disputes involving Al (e.g., autonomous vehicles, facial
recognition).

o Literature review: Synthesizing academic and policy debates on Al governance.

o Expert interviews: Gathering insights from legal scholars, policymakers, and Al
developers.

Structure of the Article: The subsequent sections of this article will systematically
explore the conceptual underpinnings of Al in law, providing a necessary definitional and
historical context. Following this, dedicated examinations will delve into Al's profound impact
on legal practice, detailing its transformative effects on legal research, drafting, and the
professional conduct of lawyers. The discussion will then transition to smart contracts,
analyzing their technical architecture, legal enforceability, and the inherent challenges posed
by their immutable and automated nature. The article will culminate in a conclusion that
consolidates key findings, offers actionable recommendations for legal policy and professional
practice, and identifies crucial avenues for future research in this rapidly evolving field.

2. CONCEPTUAL FOUNDATIONS: UNDERSTANDING Al IN THE LEGAL CONTEXT
2.1. Defining Artificial Intelligence and its Sub-disciplines Relevant to Law

Artificial intelligence, in its broadest sense, encompasses computational systems
designed to perform tasks that typically require human intelligence. This definition extends to
systems capable of perception, reasoning, learning, and decision-making. Within the legal
context, Al's utility often manifests through specific sub-disciplines. Machine learning (ML)
algorithms, for instance, enable systems to learn from vast datasets without explicit, rule-based
programming, allowing for the identification of complex patterns and correlations that might
be imperceptible to human cognition.! More recently, generative Al (GAI) systems,
exemplified by large language models (LLMs) such as ChatGPT, have emerged, demonstrating
the ability to process natural language inputs and generate coherent, contextually relevant text,
images, or sounds. These GAI systems are particularly relevant for legal applications involving
text production and analysis.

Key sub-disciplines pertinent to the legal domain include natural language processing
(NLP), which powers capabilities like conceptual retrieval of cases and statutes, automatic text
understanding, and intelligent document assembly systems. Predictive analytics, another crucial
component, allows Al to forecast outcomes, such as litigation results or recidivism risks, by

! Nayar, Spencer and Michael I. Cooper. "Foreword: The 'Why' & How' of Atrtificial Intelligence in Legal
Scholarship." Texas A&M Journal of Property Law, Texas A&M University School of Law, United States. Vol.
11, No. 4, 2025, p. 543-572.
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analyzing historical data. Expert systems, while an older Al paradigm, continue to inform the
development of tools for codified legal reasoning.

A critical aspect of advanced Al systems, particularly deep learning models, is their
inherent "black-box™ nature, where the internal decision-making process is opaque and not
readily understandable by human observers.? This opacity presents a fundamental conflict with
established legal principles that demand transparency and justification for decisions impacting
individuals' rights and freedoms. For instance, in judicial proceedings, the ability to explain
how a decision was reached is paramount for ensuring due process, fairness, and the right to
challenge adverse outcomes. If an Al system, used to inform a sentencing decision or a pretrial
risk assessment, cannot articulate the basis for its recommendation, it becomes exceedingly
difficult to scrutinize for bias or error, thereby undermining the very foundations of equitable
justice.

This challenge has propelled the field of Explainable Artificial Intelligence (XAl) to the
forefront of legal Al discourse. XAl is not merely a technical enhancement aimed at improving
user comprehension; it functions as a legal imperative for Al adoption in high-stakes legal
contexts. By striving to make Al decisions interpretable and transparent, XAl serves as a crucial
bridge between algorithmic complexity and judicial accountability. Without the capacity for
human understanding of Al's internal logic, its utility in critical legal applications remains
severely constrained. The inability to satisfy the transparency demands of legal scrutiny means
that even highly accurate Al systems may be deemed unsuitable for deployment in contexts
where human rights and due process are paramount. Therefore, the development and integration
of XAl are not optional but are indispensable for the responsible and lawful application of Al
within the legal system.

2.2. A Brief History of Al Integration in Legal Systems

The conceptual roots of Al in law trace back decades, long before the recent surge in
computational power and data availability. Early efforts, primarily in the 1970s and 1980s,
focused on symbolic reasoning and the development of "expert systems" designed to mimic
human legal reasoning by encoding rules and knowledge explicitly. These systems aimed to
assist with tasks like legal research and statutory interpretation, laying the groundwork for the
field of "Artificial Intelligence and Law." Indeed, journals such as "Artificial Intelligence and
Law" have served as international forums for this interdisciplinary research since the early
1990s, documenting the evolution from theoretical models of legal reasoning to innovative
applied systems.®

The current wave of Al adoption, however, is qualitatively different. It is driven by
breakthroughs in machine learning, particularly deep learning, and the proliferation of vast
digital datasets, which have enabled Al systems to perform tasks that were once considered
exclusively within the human domain.* This shift has moved the focus from rule-based expert

2 Guo, Xue, Yuting Huang, Bin Wei, Kun Kuang, Yiquan Wu, Leilei Gan, Xianshan Huang, and Xianglin Dong.
"Specialized or general Al? a comparative evaluation of LLMs' performance in legal tasks." Artificial Intelligence
and Law, Springer Nature, Netherlands, 2025, p. 1-37.

3 Lee, Jeongmin. "Legal text classification in Korean sexual offense cases: from traditional machine learning to
large language models with XAl insights.” Artificial Intelligence and Law, Springer Nature, Netherlands, 2025, p.
1-22.

4 Terzidou, Kalliopi. "Generative Al systems in legal practice offering quality legal services while upholding legal
ethics." International Journal of Law in Context, First View, Cambridge University Press, United Kingdom, 2025.
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systems to data-driven predictive and generative models. Modern Al applications in law
leverage advanced algorithms to analyze massive quantities of legal texts, predict litigation
outcomes, automate document review, and even generate legal drafts. This technological leap
has transformed Al from a niche academic pursuit into a practical tool with tangible impacts on
legal practice, smart contracts, and law enforcement, prompting an urgent need for legal and
ethical frameworks to govern its deployment.

2.3. The Foundational Principles of Law in the Digital Age

The pervasive integration of Al necessitates a fundamental re-evaluation and, in many
cases, a reaffirmation of core legal principles. At the heart of any just legal system lie principles
such as due process, fairness, accountability, and the protection of human rights. These
principles, traditionally applied in a human-centric legal landscape, are now challenged by
technologies that operate autonomously, process vast amounts of data, and often transcend
traditional jurisdictional boundaries.

For instance, the principle of due process, which guarantees fair treatment through the
judicial system, demands that individuals have the right to understand and challenge decisions
that affect them. When Al algorithms contribute to these decisions, their transparency and
explainability become crucial components of due process.® Similarly, the principle of fairness
dictates that legal outcomes should be impartial and non-discriminatory. The potential for
algorithmic bias, stemming from biased training data or flawed models, directly threatens this
principle, raising concerns about the perpetuation and exacerbation of existing societal
inequalities.

Accountability, another cornerstone, requires clear lines of responsibility for actions and
their consequences. As Al systems become more autonomous, determining who is legally
responsible for their errors or harmful outputs—whether the developer, the deployer, or the
user—becomes a complex legal question.® Finally, the overarching principle of human rights,
including privacy, non-discrimination, and the right to a fair trial, must guide the development
and deployment of Al in legal contexts. The digital age demands that legal frameworks adapt
to technologies that operate with unprecedented speed and scale, ensuring that technological
advancements align with, rather than undermine, these foundational principles. This section
lays the groundwork for understanding how these principles are challenged and reshaped by Al
applications discussed in subsequent sections, emphasizing the need for a human-centric
approach to Al governance.

3. ARTIFICIAL INTELLIGENCE IN LEGAL PRACTICE: RESHAPING THE LEGAL PROFESSION
3.1. Enhancing Legal Research and Document Review through Al

Artificial intelligence systems have profoundly revolutionized the landscape of legal
research and document review, transforming what were once labor-intensive and time-
consuming tasks into highly efficient processes. Al-powered tools are now capable of enabling
rapid analysis of voluminous legal documents, including precedents, statutes, and scholarly
articles. These systems can swiftly identify relevant case law, summarize complex legal

5 Atiyah, Patrick S., et al. "Smart Contracts and Legal Enforceability: Decoding the Political Philosophy of Code
as Law." ResearchGate, 2024.

® Guo, Xue, Yuting Huang, Bin Wei, Kun Kuang, Yiquan Wu, Leilei Gan, Xianshan Huang, and Xianglin Dong.
Op-cit, p. 1-37.

134



Abdelghani HADJAB - Loubna BAHOULI

principles, and even predict potential case outcomes with a notable degree of accuracy by
learning from historical data.” For example, Al-based legal research instruments like Westlaw
Edge and Lexis+ Al leverage sophisticated machine learning algorithms to produce pertinent
case law within seconds, drastically reducing the time traditionally required for manual
searches. This augmentation of legal research capabilities significantly reduces the overall time
and cost associated with these foundational legal tasks, thereby freeing legal professionals to
dedicate their expertise to higher-level analytical thinking, strategic planning, and client-facing
activities.

3.2. Al-Assisted Legal Drafting and Communication

The impact of Al extends beyond research to the very creation of legal documents and
communications. Generative Al systems, particularly Large Language Models (LLMs), are
increasingly employed in drafting a wide array of legal documents, ranging from routine
electronic communications to standard contracts and complex framework agreements. These
tools offer substantial efficiency gains by accelerating the initial drafting process, allowing
lawyers to generate first drafts much more quickly than through traditional methods. Some law
firms have even developed proprietary generative Al solutions to assist attorneys in drafting
legal documents and securely handling confidential client data.®

However, despite these advancements, the outputs from generative Al systems still
necessitate meticulous human review. A significant concern remains the phenomenon of
"hallucinations,” where Al generates inaccurate, fabricated, or contextually inappropriate
information. This inherent limitation means that human oversight is not merely advisable but
critical to ensure the accuracy, context specificity, and strict adherence to legal nuances required
in all legal outputs. The role of the human lawyer thus shifts from primary drafter to a discerning
editor and verifier, ensuring that the Al-generated content is reliable and meets the stringent
standards of legal practice.

3.3. Ethical Obligations and Professional Conduct for Lawyers in the Al Era

The integration of Al into legal practice raises profound ethical questions, compelling a
reinterpretation and, in some instances, an expansion of existing professional conduct rules.
The rapid evolution of Al technology is not merely prompting the application of existing ethical
rules to new scenarios; it is fundamentally reshaping and expanding the very definition of
professional responsibility for legal practitioners. This dynamic adaptation of ethical
frameworks by professional bodies is a critical development.

The Duty of Technological Competence (Model Rule 1.1)

Lawyers are ethically obligated to maintain the requisite knowledge and skill to provide
competent representation. This duty now explicitly includes staying abreast of the benefits and
risks associated with relevant technology, including Al. This requires continuous study and
education on Al systems, understanding their capabilities, limitations, and potential pitfalls.
The proliferation of Al tools means that a lawyer's competence is increasingly intertwined with
their technological literacy. The American Bar Association (ABA) and various state bars have
recognized this, issuing guidance that underscores the importance of technological proficiency

7 lbid., p. 1-37.
8 Rohr, Jonathan. "Smart Contracts in Traditional Contract Law, Or: The Law of the Vending Machine". Cleveland
State Law Review, Cleveland State University, United States. Vol. 67, No. 1, 2019, p. 67-101.
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as a core component of a lawyer's professional duty.® This ongoing redefinition of competence
highlights a critical shift: the ethical framework is no longer a static set of rules but a
continuously evolving body of principles that demands ongoing engagement from practitioners
to ensure responsible innovation and uphold the integrity of the profession.

Upholding Client Confidentiality and Data Security (Model Rule 1.6)

A primary and paramount concern for lawyers utilizing Al is the potential compromise
of client confidentiality. Processing sensitive or confidential client data through Al systems,
particularly those that are cloud-based or general-purpose Large Language Models, poses
significant risks due to a potential lack of transparent data protection guarantees or operation
outside stringent regulatory frameworks. Lawyers have a strict duty to make reasonable efforts
to prevent inadvertent or unauthorized disclosure of client information. This means that before
using any Al tool, lawyers must obtain informed consent from clients for confidential
information disclosure, understand the Al provider's data processing practices, and ensure
robust security measures like encryption and data deletion are in place. Laws such as the Stored
Communications Act (SCA) in the U.S. and global data protection regulations like the General
Data Protection Regulation (GDPR) in the EU impose strict obligations on data handling,
further complicating the use of Al, especially for multinational firms. The potential for Al
systems to learn from and retain client data, even if anonymized, necessitates extreme caution
and explicit contractual agreements with Al vendors to clarify data ownership and usage
rights.1

Considerations for Billing and Reasonable Fees in Al-Augmented Services (Model
Rule 1.5)

The efficiency gains derived from Al tools necessitate a careful re-evaluation of
traditional billing practices. Model Rule 1.5(a) dictates that lawyers shall not collect
unreasonable fees or expenses. If Al significantly reduces the time required for tasks that were
traditionally billed hourly, charging the same hourly rate for Al-augmented work could be
deemed unreasonable or duplicative. For example, if technology allows a lawyer to duplicate
an agreement with minor alterations in a fraction of the time, the fee charged must reflect the
reduced effort. Transparency with clients regarding the use of Al and the associated costs is
therefore paramount. The California Bar, for instance, explicitly advises against charging
hourly fees for time saved by Al.*! This area requires lawyers to adapt their business models to
reflect the value added by Al, ensuring fairness to clients while maintaining the economic
viability of legal services.

Supervision of Al and Nonlawyer Assistance (Model R Partner or Supervisory Lawyer)
and 5.3 (Responsibilities Regarding Nonlawyer Assistance). These rules require lawyers to
oversee both other lawyers and nonlawyers to ensure their conduct complies with the Rules of
Professional Conduct. A significant language change to Rule 5.3 in 2012 expanded this ethical
obligation to non-human assistance, including work generated by legal Al. In essence, a lawyer
must supervise an Al legal assistant just as rigorously as they would any human paralegal or
clerk. This underscores the principle of human oversight, emphasizing that the ultimate
responsibility for the accuracy, ethical compliance, and quality of Al-generated work product

® Donn, Th. D. Lamappulage. "The Prospects and Challenges of Enforcing Autonomous Agreements on the
Blockchain." Centre for International Governance Innovation (CIGI) Papers, Canada, No. 271, 2020.

10 1hid.

1 bid.
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rests squarely with the supervising attorney. Law firms are therefore encouraged to establish
clear policies to ensure Al conduct aligns with professional obligations, mandating thorough
human review and verification of all Al outputs. This prevents the unauthorized practice of law
by Al systems and ensures that tasks requiring legal reasoning, normative judgments, or direct
client interaction remain firmly within the human domain.*?

Table 1: Ethical Considerations for Al Use in Legal Practice

. Description of Specific Key Concerns/
Ethical .
. Impact from Al Guidance/ Challenges
Duty/Principle
Rule
Lawyers must | ABA Model | Rapid pace of
Technological under_stand . Al's | Rule 1.1, | technological c_hange,
Competence bene_flts and rlsks_ to | Comment need for continuous
provide effective education.
representation.
Al tools, especially | ABA Model | Lack of data
cloud-based or | Rule 1.6; | protection guarantees
general-purpose Florida  Bar | from Al providers,
Client LLMs, may expose | Guidance risk of data breaches,
Confidentiality sensitive client data. transparency of data
processing, client
consent for data
disclosure.
Al's efficiency | ABA Model | Avoiding duplicative
reduces time for | Rule 1.5(a); | or unreasonable
certain tasks, | California Bar | charges for Al-
Reasonable Fees requiring re- | Guidance augmented services.
evaluation of
traditional ~ hourly
billing.
Lawyers are | ABA  Model | Ensuring human
responsible for Al- | Rules 5.1, 5.3; | oversight, verifying
Supervision & generated work | Florida  Bar | accuracy, preventing
Accountability product as if it were | Guidance unauthorized practice
produced by a human of law by Al systems.
non-lawyer.
Al systems trained | ABA Algorithmic bias,
Bias & on biased data can | Resolution disparate impact on
Discrimination perpetuate or | 112; ABA | marginalized
exacerbate existing | Resolution communities,  need

2 Tomlinson, Bill, Andrew W. Torrance, and Rebecca W. Black. "ChatGPT and Works Scholarly: Best Practices
and Legal Pitfalls in Writing with AL." SMU Law Review Forum, Southern Methodist University, United States.
Vol. 76, 2023, p. 108.
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societal inequalities
in legal outcomes.

700;  Florida
Bar Guidance

for rigorous
validation processes.

Transparency &

Opaque Al decision-
making  processes
("black boxes")
hinder legal scrutiny

ABA
Resolution
112; ABA
Resolution 604

Understanding  how
Al arrives at
decisions,

documenting design

Responsibility

with human
individuals and legal
entities.

STleTTElofigy and accountability. and risks, ensuring
traceability of
outcomes.

Ultimate legal | ABA Preventing the
responsibility for | Resolution 604 | shifting of
Legal Al's actions remains accountability to

algorithms, ensuring
human authority and
control.

This table systematically categorizes the complex ethical landscape of Al in legal
practice. It provides a clear, actionable framework by linking each ethical duty to its specific
impact from Al, relevant rules or guidance, and associated challenges. This structured
presentation enhances comprehension and facilitates the identification of critical areas requiring
attention for responsible Al integration. The table highlights the proactive stance of legal bodies
in addressing these issues, moving beyond theoretical concerns to concrete professional
obligations.

3.4. The Evolving Role of the Lawyer: From Automation to Augmented Intelligence

The integration of Al is fundamentally redefining the role of the lawyer, shifting it from
one primarily focused on manual, repetitive tasks to an augmented intelligence model. Al is
increasingly capable of taking over data-intensive functions such as information retrieval,
comprehensive document review, and the drafting of standard legal documents. This
automation allows legal professionals to offload tedious work, thereby enhancing efficiency
and enabling them to concentrate on more complex, high-value activities.

Despite these advancements, a significant majority of legal professionals maintain that
Al cannot, and should not, entirely replace human lawyers. The irreplaceable human elements
include emotional and social intelligence, which are crucial for building and maintaining client
relationships, understanding nuanced human situations, and providing empathetic counsel.
Furthermore, complex legal reasoning, normative judgments, strategic decision-making, and
the ability to navigate ambiguous legal situations are skills that remain firmly within the human
domain and are not replicable by current Al systems. This perspective points towards an
"augmented lawyer" model®®, where Al serves as a powerful tool that amplifies human
capabilities, allowing lawyers to perform their duties more effectively and efficiently, rather
than fully automating the legal profession. The future of legal practice is thus envisioned as a
collaboration between human expertise and artificial intelligence, where each complements the
other's strength.

13 Tomlinson, Bill, Andrew W. Torrance, and Rebecca W. Black. Op-cit, p. 108.
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3.5. Al in Legal Scholarship: Methodologies and Disclosure Practices

The academic legal community is also grappling with the profound implications of
integrating Al, particularly generative Al, into scholarly writing and research. As Al tools
become more sophisticated, questions arise regarding their appropriate use, authorship, and the
integrity of scholarship. Legal journals and academic institutions are actively exploring and
developing policies for Al-assisted scholarship, including specific disclosure requirements and
taxonomies for signaling the level of Al involvement in a published work. For instance, the
Texas A&M Journal of Property Law decided to publish a full volume of Al-assisted
scholarship, proposing a five-level taxonomy for disclosure, ranging from purely human output
to plﬁely Al-generated content, with intermediate levels for Al as a research aid or drafting
tool.

Central to this discourse are critical ethical considerations such as plagiarism, copyright,
and the authenticity of original thought. While Al can assist with rudimentary research and help
identify new connections between existing ideas, human authors remain ultimately accountable
for the output. The concern is that over-reliance on Al tools may lead to derivative outputs,
blurring the distinction between genuine creativity and unintentional plagiarism.!® Best
practices emphasize careful editing, verification of Al-generated content, and transparent
disclosure of Al's role. This ongoing dialogue within legal scholarship reflects the broader
challenge of adapting traditional academic standards to a rapidly evolving technological
landscape, ensuring that the pursuit of knowledge remains grounded in integrity and human
intellectual contribution.

4. SMART CONTRACTS: ENFORCEABILITY, INNOVATION, AND LEGAL AMBIGUITIES
4.1. Deconstructing Smart Contracts: Technical Architecture and Legal Definitions

Smart contracts represent a pivotal innovation at the intersection of law and technology,
fundamentally altering how agreements are formed and executed. At their core, smart contracts
are self-executing agreements where the terms are directly encoded into lines of computer code
and deployed on a blockchain or other distributed ledger technology (DLT). Unlike traditional
contracts that rely on intermediaries for enforcement, smart contracts automatically execute
predefined terms once specific conditions are met, without the need for human intervention.
This automation is a key differentiator, promising enhanced efficiency, heightened security,
and increased transparency in transactions. The underlying blockchain technology ensures
immutability, meaning that once a contract is deployed and its terms are recorded, they cannot
be altered, thereby ensuring integrity and reducing the risk of manipulation.'® Real-world
applications already span decentralized finance (DeFi), supply chain management, and
insurance, demonstrating their potential to streamline various business processes.

14 McKee, William. "Police and Facial Recognition Technology: How Innovation Can Threaten Privacy."
Columbia Science and Technology Law Review Blog, 2024.

15 Grimm, Paul W., Maura R. Grossman, and Gordon V. Cormack. "Atrtificial Intelligence as Evidence."
Northwestern Journal of Technology and Intellectual Property, Northwestern University, United States. Vol. 19,
Iss. 1, 2021, p. 9.

16 American Bar Association. "Ethical Implications of the Use of Legal Technologies for Innovative M&A
Lawyers." Business Law Today, 2025.
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4.2. The Quest for Legal Enforceability: Compatibility with Traditional Contract Law
Principles

Despite their technical sophistication and inherent advantages, a central legal challenge
for smart contracts lies in reconciling their automated, code-based nature with foundational
principles of traditional contract law. For an agreement to be legally enforceable, it typically
must satisfy elements such as offer, acceptance, consideration, and the mutual intention to
create legal relations. While smart contracts can technically fulfill the offer and acceptance
requirements through code, determining the "mutual intention™ of parties solely from machine-
readable code can be problematic. Traditional contract law relies heavily on human
interpretation of language, context, and implied understandings, which are difficult to translate
into the rigid logic of code. The absence of human-readable terms in some smart contracts
further complicates their interpretation and the assessment of valid consideration.'” This tension
between the deterministic nature of code and the nuanced, often ambiguous, language of human
intent poses a significant hurdle to their seamless integration into existing legal frameworks.

4.3. Inherent Challenges: Immutability, Ambiguity, and the Oracle Problem

Beyond the foundational compatibility issues, smart contracts face several inherent
challenges stemming from their design. The immutability of smart contracts, while a strength
in terms of transparency and security, introduces a critical rigidity. Once deployed on a
blockchain, the contract code cannot easily be altered. This lack of flexibility poses significant
risks when unforeseen circumstances arise or if coding errors (bugs) lead to unintended
outcomes. Unlike traditional contracts that can be renegotiated, amended, or even voided by
human parties or judicial intervention, reversing an executed smart contract is extremely
difficult, if not impossible, due to the immutable nature of blockchain transactions.

Furthermore, the challenge of coding subjective terms, such as "reasonable effort,” "best
efforts,” or "good faith,” into precise, unambiguous code is substantial. These terms are
common in traditional contracts and rely on human judgment and interpretation in case of
dispute. Smart contracts, by contrast, eliminate subjectivity by enforcing outcomes precisely as
programmed. This rigidity can lead to disputes when the code's execution conflicts with the
parties' broader, often uncodified, expectations or the spirit of the agreement.

Another significant technical and legal challenge is the "oracle problem." Smart contracts
often require external data inputs (e.g., weather conditions, stock prices, delivery
confirmations) to trigger their execution. These external data sources are known as "oracles.”
The reliability and accuracy of these oracles are paramount, as manipulated or inaccurate data
inputs can lead to erroneous contract execution without recourse.*® Ensuring the trustworthiness
of these external data feeds is a complex issue that directly impacts the integrity and
enforceability of smart contracts.

The deterministic and immutable nature of smart contracts, often touted as “code as law,"
fundamentally challenges the inherent flexibility, interpretability, and capacity for equitable
remedies that define traditional contract law. This tension creates an enduring legal dilemma
for jurisdictions worldwide. Traditional contracts, while striving for clarity, inherently allow

17 Rechtsnormen. "The Impact of Artificial Intelligence on the Criminal Justice System: Ethical and Legal
Challenges." Journal of Law, Vol. 2, No. 4, 2024.

18 Waisberg, Noah. Al For Lawyers: How Atrtificial Intelligence is Adding Value, Amplifying Expertise, and
Transforming Careers. Hardcover. 2024.
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for human interpretation, negotiation, and adaptation in the face of ambiguity, unforeseen
events (such as force majeure clauses), or subjective terms. Legal systems are built around
mechanisms for dispute resolution, involving courts or third-party arbitrators, that rely on
human judgment to interpret the parties' intent, assess the context, and apply equitable remedies
when strict adherence to the literal terms would lead to an unjust outcome.*®

The rigidity and immutability of smart contracts stand in direct contrast to this need for
flexibility and human judgment. If a coding error occurs, or if an unforeseen event renders strict
execution of the code unjust or impossible, modifying or reversing the contract becomes
exceedingly difficult due to the blockchain's design.?’ This can lead to situations where the
outcome is technically correct according to the code, but legally or ethically undesirable from
a human perspective. The legal system is thus faced with a fundamental choice: either limit
smart contracts to only the most straightforward, unambiguous transactions, or develop novel
legal frameworks that can inject human oversight and judicial discretion into automated
agreements. This is not a problem to be definitively "solved™" but rather an ongoing tension
between technological determinism and the nuanced, adaptive nature of law. The challenge lies
in finding a balance that harnesses the efficiency of automated execution without sacrificing
the human judgment and adaptive capacity essential for resolving complex, unforeseen
contractual disputes and ensuring equitable justice.

4.4. Jurisdictional Responses to Smart Contract Regulation

Global jurisdictions are adopting varied approaches to integrate smart contracts into their
legal frameworks, reflecting a diverse and often fragmented regulatory landscape. This
regulatory heterogeneity creates significant legal uncertainty, particularly for cross-border
transactions, and acts as a substantial barrier to the widespread adoption and full realization of
smart contracts' potential.

Legislative Developments in the United States

Several U.S. states have taken proactive steps to clarify the legal status and enforceability
of smart contracts, aiming to foster blockchain innovation within their borders. States like
Arizona, Illinois, and Tennessee have enacted legislation that often amends existing Uniform
Electronic Transactions Acts (UETA) to explicitly recognize blockchain-secured records and
smart contract terms as legally valid electronic signatures or contracts.?! For instance, Arizona's
law defines a smart contract as an "event-driven program...that can take custody over and
instruct transfer of assets on that ledger” and ensures its legal effect. Similarly, the Illinois
Blockchain Technology Act (BTA), effective January 1, 2020, prevents smart contracts from
being denied legal effect or enforceability solely because a blockchain was used to create, store,
or verify them. The BTA is considered one of the more comprehensive state laws, covering
contractual enforceability, evidentiary standards, and even prohibiting local governments from
taxing or regulating blockchain use.?

19 Washington, Ryan. "Ethical Implications of Al in Criminal Justice: Balancing Efficiency and Due Process."
Research Review International Journal of Multidisciplinary, Vol. 9, No. 7, 2024, p. 93-105.

20 Cwik, Cynthia H. Artificial Intelligence: Legal Issues, Policy, and Practical Strategies. Paperback. 2024.

2L Rourke, Nathan. Mind Crime: The Moral Frontier of Artificial Intelligence. Paperback. 2024.

22 Deeks, Ashley S. The Double Black Box: National Security, Artificial Intelligence, and the Struggle for
Democratic Accountability. Hardcover. 2024.
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However, some analysts suggest that these legislative attempts, while well-intentioned,
may inadvertently create non-uniformity across states or even fail to fully accommodate the
technical realities of smart contracts. Critics argue that some state laws' definitions of smart
contracts do not align with the broader technical understanding, potentially limiting their
applicability or creating unforeseen legal gaps.?® Furthermore, while these laws bolster
enforceability, they do not immunize smart contracts from all legal challenges, such as those
arising from coding mistakes or the lack of clear contractual remedies for reversal of automated
transactions.?*

The Stance of the UK Law Commission

In contrast to the U.S. states' legislative interventions, the UK Law Commission has
concluded that the existing common law of England and Wales is sufficiently robust and
adaptable to accommodate and apply to smart legal contracts without the need for statutory
reform. This position emphasizes the inherent flexibility of common law to evolve with
technological advancements. The Commission's analysis reinforced the view that the current
legal framework is capable of facilitating and supporting the use of smart legal contracts,
encouraging market participants to include express terms to address potential uncertainties.

Despite this confidence in common law's adaptability, the Law Commission did highlight
specific areas requiring further work, particularly concerning conflict of laws. The
decentralized nature of distributed ledger technology, which underpins smart contracts, can give
rise to multiple connecting factors across various jurisdictions, making it difficult to determine
where disputes should be adjudicated and which law should apply. The "problem of digital
location"—ascribing real-world locations to digital actions and objects—is identified as a
significant challenge for private international law in the context of emerging technologies.?®
This indicates that while the UK legal system is deemed flexible, practical challenges in cross-
border enforcement persist.

Regulatory Approaches within the European Union

The European Union's regulatory efforts, while comprehensive, have focused more
broadly on governing digital assets and blockchain technologies rather than enacting specific,
detailed legislation solely for smart contracts. Initiatives such as the EU Blockchain Strategy
and the Digital Finance Package aim to create a harmonized framework for digital finance. The
elDAS Regulation, for instance, ensures that electronic signatures and seals are legally binding
in cross-border transactions within the EU.

However, specific clarity on the application of smart contracts to areas like corporate
governance still lacks comprehensive legal frameworks. Challenges persist in determining the
enforceability of automated actions without human intervention, particularly when they interact
with existing corporate laws. While the EU has made strides in blockchain regulation, the
application of smart contracts specifically to corporate governance still lacks clarity, posing
legal challenges in determining the enforceability of automated actions without human
intervention. This highlights a gap where the broader regulatory framework for digital assets

23 police Foundation. "Policing and Avrtificial Intelligence." (2024).

24 ResearchGate. "Using Artificial Intelligence in Law Enforcement and Policing to Improve Public Health and
Safety", 2024.

25 NAACP. "Al and Predictive Policing: Balancing Technological Innovation and Civil Liberties.".
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does not yet fully address the nuances of smart contract implementation in specific legal
domains.

The current global landscape of smart contract regulation is characterized by a
fragmented, jurisdiction-specific approach, where different countries and even states within
federal systems (e.g., USA) adopt varied and sometimes incompatible legal frameworks. This
regulatory heterogeneity creates significant legal uncertainty, particularly for cross-border
transactions, and acts as a substantial barrier to the widespread adoption and full realization of
smart contracts' potential. Smart contracts, by their very nature on a blockchain, are designed
to operate globally and autonomously, transcending traditional geographical boundaries.
However, the diverse and often conflicting legal responses from different jurisdictions—such
as the statutory accommodations in some US states, the UK's reliance on common law
flexibility, and the EU's broader digital asset focus—create a complex and unpredictable
environment.

This divergence results in a "regulatory heterogeneity” where the legal validity,
enforceability, and appropriate dispute resolution mechanisms for a single smart contract can
vary significantly depending on the jurisdiction in which a dispute arises. For international trade
and global business, this leads to considerable "jurisdictional uncertainty” and "conflicts of
law". Businesses and legal professionals are thus forced to navigate a maze of differing rules,
which can stifle innovation, increase compliance costs, and limit the scalability that smart
contracts inherently promise. The lack of a uniform or harmonized international legal
framework remains a critical impediment to the full realization of smart contracts'
transformative potential,? as the very efficiency and trust that blockchain technology aims to
provide are undermined by legal unpredictability across borders.

Table 2: Comparative Legal Recognition of Smart Contracts

s Approach Key Legislative/ Challenges/
Jurisdiction . -
to Legal Advisory Position Nuances
/Body g
Recognition
Statutory Explicitly  recognize | Potential for non-
Accommodation blockchain-secured uniformity  across
via UETA | records and smart | states; debate on
United States | Amendments contract terms as | whether
(Select States: legally valid electronic | amendments fully
AZ, IL, TN) signatures/contracts. accommodate
technical realities;
limitations on
certain uses.
United Common Law | Existing English law is | ldentifies conflict of
Kingdom Adaptability robust and flexible | laws (jurisdiction,
(Law enough to | applicable law) asan
Commission) accommodate  smart | area requiring

% Stanford Law. "A Human Rights-Based Approach to Transatlantic Al Governance: The Case of Biometrics
Development", 2024.
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legal contracts without | further work due to
statutory reform. decentralization.
Broader Focus on regulating | Lacks specific,
Blockchain/Digital digital  assets and | comprehensive
Asset Regulation blockchain technology | clarity for smart
(e.g., Digital Finance | contracts in
European Package, eIDAS | corporate
Union Regulation for | governance;
electronic signatures). challenges in
enforcing automated
actions without
human intervention.

This table provides a concise, comparative overview of the diverse legal approaches to
smart contract recognition across key global players. By juxtaposing the statutory
accommodation in some US states with the UK's reliance on common law flexibility and the
EU's broader regulatory focus, it immediately highlights the "regulatory fragmentation™ that
characterizes this evolving legal domain. This structured comparison allows readers to quickly
grasp the different legal philosophies and their practical implications, emphasizing the
complexities faced by entities operating across multiple jurisdictions and reinforcing the need
for international harmonization.

4.5. Mechanisms for Dispute Resolution in Smart Contract Environments

The autonomous execution of smart contracts presents unique challenges for traditional
dispute resolution mechanisms, which are typically predicated on human intervention, judicial
oversight, or third-party arbitration. The self-executing nature of smart contracts means that
once conditions are met, the code executes, potentially leaving little room for human discretion
or negotiation in the event of a dispute.

While courts retain an essential role in overseeing smart contracts, particularly when
issues of validity, interpretation, or unforeseen circumstances arise, there is a growing interest
in alternative dispute resolution (ADR) mechanisms tailored for blockchain environments.?’
These include blockchain-based arbitration platforms or decentralized autonomous
organizations (DAOs) that might offer more efficient and automated solutions for resolving
disputes within the digital realm. However, fundamental questions regarding jurisdiction and
applicable law in cross-border smart contract transactions remain largely unresolved. The
decentralized nature of blockchain makes it challenging to pinpoint a specific geographical
location for a contract or dispute, leading to conflicts of law and uncertainty about which legal
system's rules apply.?® This highlights the pressing need for international legal harmonization
or the development of robust private international law rules specifically designed to address the
unique characteristics of smart contracts and their global reach. Without such clarity, the full
potential of smart contracts may be limited by the persistent ambiguities in their enforceability
and dispute resolution across diverse legal landscapes.

21 Geistfeld, Mark A. Civil Liability for Artificial Intelligence and Software (Tort and Insurance Law, 37).
Hardcover. 2024.
28 Terzidou, Kalliopi. Op.cit..
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5. Conclusion

This article has systematically demonstrated that artificial intelligence is not merely a
supplementary tool but a transformative force fundamentally reshaping the legal landscape
across various domains: legal practice, smart contracts, and law enforcement. The analysis has
revealed that while Al offers unprecedented opportunities for enhancing efficiency, reducing
costs, and amplifying analytical capabilities, its integration is simultaneously fraught with
complex ethical, legal, and practical challenges that demand careful navigation.

A primary finding is the imperative for continuous adaptation of professional ethical
duties for legal practitioners. The rapid evolution of Al technology necessitates that lawyers not
only acquire technological competence but also proactively reinterpret and expand traditional
responsibilities, particularly concerning client confidentiality, data security, and fair billing
practices. The inherent "black box" nature of many Al systems remains a persistent concern,
underscoring the critical role of explainability and transparency in maintaining professional
integrity and public trust.

In the realm of smart contracts, the analysis highlighted significant legal ambiguities and
jurisdictional fragmentation. While smart contracts promise efficiency and automation, their
deterministic and immutable nature often conflicts with the flexibility and nuanced
interpretation inherent in traditional contract law. The diverse and often incompatible
regulatory responses across global jurisdictions create substantial legal uncertainty, particularly
for cross-border transactions, acting as a significant barrier to their widespread adoption.

Finally, the deployment of Al in law enforcement and criminal justice presents a profound
tension between the pursuit of efficiency gains and the safeguarding of fundamental rights. Al
tools, such as predictive policing and risk assessment algorithms, while offering proactive crime
prevention capabilities, are highly susceptible to algorithmic bias, which can perpetuate and
exacerbate existing societal inequalities. The challenges of transparency, accountability, and
protecting civil liberties in an Al-enabled surveillance landscape are paramount, necessitating
rigorous judicial scrutiny of Al-generated evidence and robust regulatory oversight.

Recommendations

Based on the comprehensive analysis, several key recommendations emerge for
navigating the future of Al in the legal domain:

For Legal Policy: Policymakers should strive for a balanced approach that fosters
responsible innovation while implementing robust, human-rights-centric regulatory
frameworks. This includes developing clear, adaptable legislation that directly addresses issues
of algorithmic bias, accountability, and transparency in Al systems, particularly in high-stakes
applications within law enforcement and judicial processes. Active pursuit of international
harmonization of Al laws is crucial to mitigate jurisdictional conflicts and regulatory arbitrage,
especially for technologies like smart contracts that inherently operate across borders. The EU
Al Act offers a potential blueprint for risk-based regulation, which other jurisdictions could
adapt, while simultaneously learning from the U.S.'s more agile, sectoral responses to identify
best practices. Furthermore, legislative efforts should focus on clarifying data ownership and
intellectual property rights in Al-generated content to provide legal certainty for creators and
users alike.
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For Professional Practice: Legal professionals must embrace a proactive stance towards
technological competence, continuously updating their understanding of Al's capabilities,
limitations, and ethical implications. Strict adherence to ethical duties, particularly regarding
client confidentiality, data security, and fair billing practices for Al-augmented services, is
paramount. Law firms should invest in developing internal Al solutions or carefully vet third-
party providers, ensuring that human oversight remains central to all Al-augmented legal
services. This includes implementing robust internal policies for Al use, mandating a thorough
review of Al-generated work product, and obtaining informed client consent for the use of Al
tools that might involve sensitive data.
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