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The increasing deployment of autonomous Artificial Intelligence (Al) in dig-
ital public services is transforming administrative decision-making, service de-
livery, and interactions between governments and citizens. However, greater
computational autonomy creates regulatory challenges concerning transparency,
accountability, human oversight, and the allocation of legal responsibility when
Al-driven decisions produce adverse consequences. This study aims to ex-
amine the adequacy of existing legal governance principles for autonomous Al
in digital public services and to formulate an integrated legal framework that
strengthens transparency and accountability while preserving human-centered
governance. This study employs normative legal research using a conceptual
and regulatory approach. Relevant legal principles, regulatory instruments, and
scholarly literature concerning Al governance, algorithmic accountability, trans-
parency, data protection, and digital public administration are critically analyzed
to identify regulatory gaps and formulate governance principles applicable to
autonomous Al systems. The analysis demonstrates that conventional admin-
istrative and digital governance frameworks remain insufficient to address ac-
countability gaps arising from autonomous decision-making, particularly where
responsibility is distributed among public institutions, technology developers,
and system operators. The proposed framework integrates algorithmic trans-
parency, traceability, meaningful human oversight, institutional accountability,
risk-based regulation, and rights protection as interconnected regulatory require-
ments. Effective regulation of autonomous Al in digital public services re-
quires a human-centered and risk-sensitive legal governance model that recon-
ciles technological autonomy with legal certainty, public accountability, and cit-
izens’ fundamental rights. The framework provides a foundation for developing
sustainable and trustworthy digital public services.
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1. INTRODUCTION

Artificial Intelligence (AI) has increasingly become an integral component of digital government,
transforming how public institutions process information, allocate resources, make administrative decisions,
and deliver services to citizens [1]. The integration of Al into public administration offers substantial oppor-
tunities to improve efficiency, responsiveness, personalization, and the scalability of government services [2].
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Recent evidence indicates that Al adoption in government is expanding rapidly, particularly in internal adminis-
trative processes and public service delivery, although its application in higher-stakes decision-making remains
constrained by concerns regarding data quality, transparency, assurance, and accountability [3]. This develop-
ment signals a transition from conventional digital government toward increasingly automated and potentially
autonomous forms of public administration [4].

For the purposes of this study, autonomous Al refers to Al systems that can perform decision-related
functions with a degree of operational independence, including processing information, generating outputs,
adapting to changing circumstances, and influencing or initiating actions with limited direct human inter-
vention [5]. This distinguishes autonomous Al from conventional automated systems that primarily execute
predetermined rules and from Al-assisted decision-making in which Al mainly provides recommendations or
analytical support while a human decision-maker retains direct control over the final decision [6]. The dis-
tinguishing characteristic of autonomous Al is therefore not the mere use of Al, but the degree to which the
system can independently perform decision-related functions within an administrative process [7]. This distinc-
tion is legally significant because increasing operational autonomy may complicate the allocation of authority,
responsibility, oversight, and accountability [8].

Transparency represents a further challenge. Citizens interacting with Al-enabled public services may
not know whether a decision has been generated or substantially influenced by an algorithm, what data informed
the decision, which criteria were applied, or how the decision can be challenged [9]. The problem becomes
particularly significant when Al systems operate as complex or partially opaque computational models [10].
The OECD identifies insufficient transparency as a factor that can weaken accountability and public trust, while
excessive reliance on Al may amplify errors and deepen existing inequalities [11]. Consequently, transparency
in digital public services should not be understood merely as disclosure of technical information, but as a
legal and institutional mechanism enabling citizens to understand, contest, and seek review of Al-mediated
administrative decisions [12].

Procedural protection should therefore provide affected citizens with a clear pathway to review and
contest an Al-mediated decision [13]. At a minimum, this pathway should enable citizens to receive under-
standable information about the Al system’s role, the general grounds of the decision, the responsible institu-
tion, and the available procedure for requesting human review [14]. Where an Al-mediated decision adversely
affects an individual’s rights or access to public services, the individual should have an opportunity to contest
the decision before an authorized human reviewer and to obtain an effective remedy where an error, unlawful
treatment, or procedural violation is identified [14]. These safeguards ensure that transparency is translated
into an actionable procedural right rather than remaining limited to information disclosure [15].

International AI governance principles increasingly recognize these concerns. United Nations Edu-
cational, Scientific and Cultural Organization (UNESCO) recommendation on the Ethics of Al places human
rights and human dignity at the center of Al governance and identifies transparency, explainability, responsibil-
ity, accountability, and human oversight as fundamental principles. It further emphasizes that Al systems should
remain auditable and traceable and that ultimate responsibility should not be displaced from human actors to
Al systems [16]. These principles establish an important normative foundation for regulating Al in public ad-
ministration [17]. Nevertheless, translating high-level principles into operational legal requirements remains
challenging, particularly where autonomous systems interact with administrative authority and directly affect
citizens’ rights and access to public services [18]. Existing scholarship and policy frameworks have addressed
Al accountability, algorithmic transparency, responsible Al, and automated decision-making from different
legal and governance perspectives [19]. However, these approaches frequently examine transparency, account-
ability, human oversight, or risk management as relatively separate governance requirements [20]. A more
integrated legal perspective is necessary because autonomous Al creates interdependent regulatory problems:

» Transparency enables traceability.
* Traceability supports accountability.
* Accountability requires identifiable human or institutional responsibility.

« Effective human oversight provides a mechanism through which automated decisions can be reviewed,
challenged, or overridden.
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The absence of an integrated relationship among these elements may leave significant gaps in the
governance of autonomous Al within digital public services [21].

This study therefore addresses a research gap concerning the formulation of an integrated legal gover-
nance framework specifically designed for autonomous Al in digital public services [22]. Rather than treating
Al regulation solely as a matter of ethical principles or technological risk management, this research concep-
tualizes regulation as a mechanism for reconnecting computational autonomy with legal responsibility and
human-centered administrative governance [23]. The study particularly focuses on how transparency, account-
ability, human oversight, traceability, risk-based regulation, and fundamental rights protection can operate as
interconnected legal safeguards throughout the Al lifecycle [24].

Accordingly, this study aims to examine the adequacy of existing legal governance principles in ad-
dressing the challenges posed by autonomous Al in digital public services and to formulate an integrated legal
framework for strengthening transparency and accountability [25]. The study contributes to the LAW Journal
scope by connecting autonomous Al regulation with four closely related areas: Al governance and algorithmic
regulation, digital governance and web-based public administration, technology law and digital policy, and
ethical and human-centered Al governance [26]. In the area of Al governance and algorithmic regulation, the
framework establishes interconnected requirements for transparency, traceability, risk assessment, and account-
ability [27]. In digital governance and web-based public administration, it provides a governance structure for
Al-mediated administrative decisions that affect citizens and public services [28]. From a technology law and
digital policy perspective, the framework clarifies how technological autonomy can remain subject to legal
authority, institutional responsibility, and effective remedies. Finally, its human-centered orientation places
human oversight, fundamental rights, and meaningful intervention at the center of autonomous Al governance
[29]. By integrating these dimensions, the study advances legal knowledge beyond principle-based discussion
toward a structured governance model for autonomous Al in digital public services [30].

2. LITERATURE REVIEW

2.1. Autonomous Al in Digital Public Services

The integration of Al into public administration has transformed conventional digital government by
enabling automated data processing, prediction, classification, recommendation, and decision-making [31]. Al
adoption can improve administrative efficiency, responsiveness, and service delivery, but it may also create ten-
sions with fundamental public administration values, particularly accountability, equality, fairness, privacy, rule
of law, and transparency [32]. A systematic review of automated administrative decision-making confirms that
these values may experience both synergies and trade-offs as governments increasingly delegate administrative
functions to computational systems [33].

The emergence of increasingly autonomous Al introduces a more complex regulatory dimension be-
cause the system may perform decision-related functions with reduced direct human intervention [34]. For
the purposes of this study, autonomous Al refers to Al systems that can perform decision-related functions
with a degree of operational independence, including processing information, generating outputs, adapting to
changing circumstances, and influencing or initiating actions with limited direct human intervention [35]. This
distinguishes autonomous Al from conventional automated systems that primarily execute predetermined rules
and from Al-assisted decision-making in which Al mainly provides recommendations or analytical support
while a human decision-maker retains direct control over the final decision [36]. The distinguishing character-
istic of autonomous Al is therefore not the mere use of Al but the degree to which the system can independently
perform decision-related functions within an administrative process. This distinction is legally significant be-
cause increasing operational autonomy may complicate the allocation of authority, responsibility, oversight,
and accountability [37].

This characteristic challenges conventional assumptions concerning who exercises administrative au-
thority and who should bear responsibility for resulting decisions. In digital public services, such challenges
become particularly important where Al-generated outputs influence citizens’ access to public services or
otherwise affect their rights and interests [38]. Research on Al innovation in government services similarly
identifies accountability and clearly defined responsibilities as fundamental requirements when analytical and
decision-making functions are increasingly delegated to Al systems. Accordingly, autonomous Al should not
be understood merely as an efficiency-enhancing technology. Its deployment represents a transformation in
the relationship between computational systems, public institutions, and citizens [39]. The regulatory question
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therefore extends beyond whether Al can perform administrative functions effectively to whether its autonomy
can remain subject to legal authority, institutional control, and meaningful avenues for citizen review [40].

2.2. Transparency, Accountability, and Human Oversight

Transparency is a fundamental requirement for legitimate Al-based public services because citizens
need sufficient information to understand when and how automated systems influence administrative decisions.
However, meaningful transparency involves more than simply disclosing the existence of an Al system [41].
It may require information concerning the system’s role, relevant decision criteria, data inputs, responsible in-
stitutional actors, and mechanisms through which affected individuals can seek explanation or review. Recent
research specifically conceptualizes algorithmic transparency in digital public services as an administrative-law
concern involving transparency, accountability, procedural rights, and the right to explanation [42]. The rela-
tionship between transparency and accountability is particularly important because transparency without trace-
ability may not establish responsibility [43]. Autonomous Al systems require mechanisms that allow relevant
actors and authorities to reconstruct how an output was produced and identify the institutional or human actors
responsible for its design, deployment, supervision, and consequences [44]. Research on semi-autonomous Al
systems emphasizes the importance of preserving operational records and contextual information to clarify the
boundaries between human and system agency. Thus, traceability functions as a bridge between transparency
and accountability.

Human oversight provides a further safeguard by ensuring that computational autonomy does not
eliminate human responsibility [45]. Contemporary regulatory developments increasingly recognize that over-
sight should correspond to both the level of autonomy and the risks associated with an Al system. The EU Al
Act, for example, requires appropriate human oversight for high-risk Al systems and provides that designated
persons should be able to understand system limitations, monitor operation, and, where appropriate, disregard,
override, or reverse Al outputs [46]. This demonstrates a shift from merely having a human present within an
automated process toward meaningful human oversight supported by actual authority and competence. These
elements should therefore be understood as an integrated governance chain: transparency enables understand-
ing, traceability enables reconstruction, human oversight enables intervention, and accountability establishes
legal responsibility. Such integration is particularly important in public services because automated decisions
can directly affect citizens and the legitimacy of public administration [47].

2.3. Risk-Based and Rights-Based AI Governance

The increasing diversity of Al applications has encouraged regulators to adopt risk-based approaches
rather than imposing identical obligations on every Al system. A risk-based model allows regulatory require-
ments to correspond to the potential severity and probability of harm associated with particular applications
[48]. The EU AI Act exemplifies this approach by differentiating regulatory obligations according to levels of
risk and imposing stronger requirements on high-risk systems, including requirements concerning risk man-
agement, data quality, logging, documentation, human oversight, and transparency [49].

Nevertheless, risk-based regulation alone may be insufficient for digital public services because gov-
ernment Al operates within a context of public authority and may directly affect fundamental rights. Therefore,
Al governance should also incorporate a rights-based dimension encompassing privacy, non-discrimination,
procedural fairness, human dignity, and access to effective remedies [50]. Recent research on Al and social eq-
uity in public services highlights the risks of reduced transparency, exclusion, algorithmic bias, and diminished
human discretion, while emphasizing the importance of legal frameworks, monitoring, citizen participation,
and appeal mechanisms. This combination of risk-based and rights-based governance is particularly relevant
to autonomous Al. Greater autonomy should correspond to stronger safeguards where decisions have greater
consequences for individuals. Consequently, regulation should not simply ask whether an Al system is tech-
nically safe but also whether its deployment preserves citizens’ legal rights and whether affected individuals
retain meaningful opportunities to understand, challenge, and obtain review of Al-mediated decisions. This
approach is consistent with emerging human-centered Al governance frameworks that seek to operationalize
human oversight, data accountability, documentation, and bounded algorithmic autonomy.

2.4. Research Gap and Conceptual Proposition

The literature shows that autonomous Al can improve public-sector efficiency while raising concerns
about transparency, accountability, fairness, privacy, and the rule of law. Although existing studies address
transparency, human oversight, accountability, risk-based regulation, and citizens’ rights, these elements are
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often treated separately rather than as an integrated legal structure for autonomous Al in public services. The
Integrated Human-Centered Legal Governance Framework addresses this gap by linking transparency to trace-
ability, traceability to institutional accountability, and human oversight to enforceable intervention throughout
the Al lifecycle. Transparency requires appropriate documentation and disclosure; traceability requires logs
that enable significant decisions to be reconstructed; human oversight requires competent and authorized per-
sonnel to monitor, intervene, override, or review Al outputs; and risk assessment determines safeguards accord-
ing to potential impacts. Thus, the framework translates broad Al governance principles into an operational
legal structure that enables controlled Al autonomy while preserving human legal responsibility.

The framework positions transparency as the foundation of traceability, traceability as the basis of
accountability, human oversight as the mechanism for meaningful intervention, and rights protection and risk-
based regulation as boundaries for legitimate Al autonomy. This integrated approach strengthens LAW’s in-
terdisciplinary contribution by connecting autonomous technology with digital governance, administrative law,
accountability, and human-centered rights protection.

3.  RESEARCH METHOD

3.1. Research Design and Legal Approaches

This study employs a normative legal research design to examine the regulation of autonomous Al in
digital public services, focusing on transparency and accountability. This approach analyzes legal norms, prin-
ciples, regulations, and governance concepts rather than empirically measuring institutional or user behavior.
Recent Al governance studies in public administration have similarly applied normative analysis to identify
gaps in supervisory authority, algorithmic auditing, compliance, and institutional accountability.

Three complementary approaches are applied. First, the statutory approach examines laws and reg-
ulations on Al, digital public administration, electronic systems, personal data protection, transparency, ac-
countability, and administrative decision-making. Second, the conceptual approach analyzes algorithmic trans-
parency, traceability, accountability, human oversight, risk-based regulation, and rights protection. Third, the
comparative approach examines regulatory developments in selected jurisdictions and international Al gover-
nance instruments as relevant models for Al-enabled public services. The methodological structure is presented
in Figure 1, which illustrates the sequence from the regulatory problem through legal approaches, regulatory
gap analysis, and framework formulation.

RESEARCH PROBLEM
Automotive Al in Digital Public Services

!

NORMATIVE LEGAL RESEARCH

I
¥

]
Statutory Approach

Conceptual Approach

i
Comparative Approach

Examine laws, regulations,
and legal instruments
related to Al and digital
public services

Analyse legal concepts:
transparency, accountability,
human oversight, traceability,

risk, and rights

Examine regulatory
developments and
international frameworks
across jurisdictions

[

]
LEGAL MATERIALS
Primary, secondary, policy, and comparative materials

REGULATORY GAP ANALYSIS
Assess adequacy of existing rules for transparency, accountability, and human oversight

| INTEGRATED LEGAL GOVERNANCE FRAMEWORK l

Human-centered, transparent, and accountable Al governance in public services

Figure 1. Research Design for the Normative Legal Analysis of Autonomous Al

Figure 1 illustrates the analytical sequence used in this research. The study begins with the regulatory
problem created by the increasing autonomy of Al in digital public services and subsequently applies statutory,
conceptual, and comparative legal approaches. The resulting legal materials are examined through regulatory
gap analysis to determine whether existing legal mechanisms adequately address transparency, accountability,
and human oversight. These findings are then synthesized into an integrated legal governance framework. This
structure is consistent with contemporary normative research on Al governance, which combines statutory,
conceptual, and comparative approaches to reconstruct administrative oversight mechanisms.
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3.2. Legal Materials and Data Collection

The legal materials are classified into primary and secondary legal materials. Primary legal materials
consist of legislation, regulations, official regulatory instruments, and international legal or governance frame-
works relevant to Al, digital public services, administrative decision-making, data protection, transparency, ac-
countability, and human oversight. Secondary legal materials consist of peer-reviewed journal articles, schol-
arly books, academic studies, and authoritative policy publications addressing Al governance, algorithmic
decision-making, digital government, administrative law, and digital rights.

The selection of legal materials is guided by their legal relevance, institutional authority, topical rele-
vance, and applicability to autonomous Al in public services. Particular attention is given to regulatory instru-
ments that establish concrete obligations concerning risk management, transparency, traceability, and human
oversight. For example, the EU Al Act provides a significant comparative reference because its regulatory
framework links risk classification with requirements concerning documentation, logging, transparency, and
human oversight.

Table 1. Materials Examined and Their Functions in the Research

Category Materials Examined Function in the Research
Primary legal materi- Legislation, regulations, Al regula- Identify binding legal obligations and
als tory instruments, administrative regula-  regulatory principles
tions, international governance instru-
ments
Secondary legal ma- Peer-reviewed journal articles, aca- Develop theoretical and doctrinal argu-
terials demic books, scholarly studies ments
Policy and institu- Official Al governance frameworks, Identify emerging governance stan-
tional materials regulatory guidelines, institutional re- dards and implementation principles
ports
Comparative materi- Selected foreign Al regulations and in- Identify transferable regulatory princi-
als ternational frameworks ples and comparative gaps

Table 1 demonstrates how each category of legal material contributes to the analysis. Primary mate-
rials establish the normative foundation, secondary materials support doctrinal and conceptual interpretation,
while policy and comparative materials provide broader regulatory perspectives. The combination is partic-
ularly important because Al regulation is developing rapidly and remains fragmented across jurisdictions.
Recent research on Indonesia’s Al governance, for example, identifies the absence of an integrated admin-
istrative framework concerning regulatory authority, algorithmic audits, certification, compliance oversight,
and accountability.

3.3. Legal Analysis and Framework Development

The collected materials are analyzed using normative legal analysis, regulatory gap analysis, and nor-
mative synthesis. The analysis begins by identifying the existing legal principles applicable to Al-enabled
public services. These principles are then compared with the specific characteristics of autonomous Al, partic-
ularly its capacity to perform decision-related functions with reduced direct human intervention.

The second stage identifies regulatory gaps by assessing whether existing legal mechanisms ade-
quately safeguard transparency, traceability, accountability, human oversight, risk management, and funda-
mental rights. Particular attention is given to the relationship between these principles rather than treating them
as independent requirements. For example, transparency provides information about Al involvement and de-
cision processes, traceability enables decisions to be reconstructed, human oversight enables intervention, and
accountability establishes responsibility for the consequences of Al-mediated decisions.

The third stage applies comparative analysis to identify regulatory principles that can strengthen the
governance of autonomous AIl. The EU Al Act is particularly relevant because its human-oversight require-
ments require high-risk Al systems to permit meaningful human monitoring and intervention, including the
ability to disregard, override, or reverse system outputs where appropriate. Its framework also connects risk
management with transparency, documentation, record-keeping, and human oversight. The integrated analyt-
ical relationship is presented in Figure 2, while Table 2 summarizes the corresponding legal dimensions and
regulatory functions.

Legal Autonomous Web-based Governance (LAW)
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Existing Legal and Regulatory Frameworks
(Laws, regulations, policies, and standards)

i

Autonomous Al Characteristics
(Autonomy, complexity, data use, decision-making, impact on rights)

Regulatory Gap Analysis
(Identify gaps between existing rules and risks posed by autonomous Al)
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Human-Centered Legal Governance Framework
(Transparent, accountable, responsible, and rights-respecting Al in digital public service)

Figure 2. Integrated Legal Analysis Framework

Figure 2 shows the central analytical proposition of the study. Existing legal frameworks are assessed
against the characteristics and risks of autonomous Al to identify regulatory deficiencies. Transparency and
traceability establish the informational basis for accountability, while human oversight preserves meaningful
human intervention. These mechanisms operate within a risk-based regulatory structure and are ultimately
constrained by fundamental rights and access to legal remedies. The synthesis produces a human-centered
legal governance framework designed to ensure that increasing technological autonomy does not result in the
displacement of human and institutional legal responsibility.

The integrated legal analysis framework presented in Figure 2 provides the analytical basis for iden-
tifying the key legal requirements for governing autonomous Al in digital public services. The framework
connects existing legal and regulatory instruments with the specific characteristics and risks of autonomous Al,
followed by an assessment of regulatory gaps and the formulation of interconnected governance requirements.
To further operationalize the proposed framework, Table 2 summarizes the principal analytical dimensions and
their corresponding legal functions in ensuring transparent, accountable, and human-centered Al governance.

Table 2. Analytical Dimensions of the Proposed Legal Governance Framework

Dimension Core Legal Question Expected Regulatory Func-
tion
Transparency and Can citizens and regulators understand Disclosure, documentation,
traceability and reconstruct Al-mediated decisions?  logging, and explainability
- Who is legally responsible for Al Clear allocation of institutional

Accountability . o1

deployment and its consequences? and human responsibility
. Can authorized humans monitor, Meaningful human control

Human oversight . . . L . .

intervene in, or override Al decisions? and intervention
. Are regulatory obligations proportionate  Risk classification, assessment,

Risk management . o .
to the potential level of harm? mitigation, and monitoring
Are citizens protected from unlawful, Privacy, equality, due process,

Rights protection .. ..
gnis p discriminatory, or harmful Al decisions? and access to remedy

Table 2 forms the analytical basis for the Results and Discussion section. Rather than assuming that
autonomy itself should be prohibited, the study examines the legal conditions under which autonomous Al
can legitimately operate in public services. The resulting framework therefore seeks to reconcile technological
autonomy with human accountability, administrative legality, transparency, and citizens’ fundamental rights.
These dimensions provide a structured basis for assessing the legal implications of autonomous Al in pub-
lic services. They also highlight the importance of ensuring that technological autonomy remains subject to
appropriate legal safeguards and institutional responsibilities.
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4. RESULTS AND DISCUSSION

4.1. Regulatory Challenges of Autonomous Al in Digital Public Services

The analysis indicates that the increasing use of autonomous Al in digital public services creates reg-
ulatory challenges that cannot be adequately addressed through conventional administrative and information
technology regulations alone. Autonomous Al systems may perform functions such as data classification, pre-
diction, recommendation, prioritization, and decision-making with limited direct human intervention. While
these capabilities can improve administrative efficiency and service responsiveness, they also introduce uncer-
tainty regarding who should be legally responsible when an Al-supported decision produces an error, discrimi-
natory outcome, or other adverse consequence. Recent research on automated administrative decision-making
similarly identifies tensions between efficiency and core public administration values, including accountability,
fairness, privacy, rule of law, and transparency.

A central finding of this study is that autonomy should not be interpreted as a transfer of legal re-
sponsibility from human actors to the Al system itself. Instead, legal responsibility must remain attributable to
identifiable natural or legal persons involved in the Al lifecycle. This position is consistent with the UNESCO
Recommendation on the Ethics of Al, which emphasizes that Al systems should remain subject to human re-
sponsibility and accountability and that accountability should be supported through auditability and traceabil-
ity. The regulatory problem therefore arises not simply from the existence of Al, but from the distribution of
responsibility across multiple actors. Public institutions may determine the purpose and conditions of deploy-
ment, technology providers may design and maintain the system, and operators may supervise or implement
Al-generated outputs. Without explicit legal allocation of responsibilities, the resulting governance structure
may create accountability gaps, particularly when the decision-making process is difficult to reconstruct or
when institutions rely excessively on automated outputs.

Consequently, autonomous Al used in public services requires a governance model that connects tech-
nological autonomy with legally identifiable responsibility. This finding provides the basis for the integrated
framework proposed in this study, in which transparency and traceability function as mechanisms for establish-
ing accountability rather than merely as general ethical principles.

4.2. Legal Requirements for Transparency, Traceability, and Human Oversight

The analysis further demonstrates that transparency in autonomous Al governance should be under-
stood as a functional legal requirement, rather than merely an obligation to disclose technical information. Citi-
zens affected by Al-supported public services should be able to understand whether an Al system is being used,
the general role it performs, the categories of data involved, the responsible institution, and the mechanisms
available to challenge or review an Al-assisted decision. This interpretation is consistent with international
Al governance principles that connect transparency and explainability with accountability, human rights, and
meaningful oversight.

However, transparency alone is insufficient when an Al decision cannot be reconstructed after it has
been made. Traceability therefore becomes the operational dimension of transparency. To make an Al-mediated
administrative decision reconstructable, the system should preserve appropriate records of the decision context,
relevant data inputs or data categories, model or system version, applicable decision criteria, processing or
workflow stages, generated outputs, timestamps, human interventions, overrides, and subsequent administra-
tive actions. The scope of record-keeping should be proportionate to the significance and risk of the decision,
while respecting applicable data protection and confidentiality requirements. These records enable authorized
reviewers, auditors, and responsible institutions to reconstruct the decision-making process, identify where an
error or intervention occurred, and determine which actors exercised relevant authority. Traceability therefore
transforms transparency from information disclosure into an evidentiary mechanism that supports administra-
tive review, accountability, and legal remedies.

Human oversight is a key requirement for responsible autonomous Al governance. It should involve
active human capacity to monitor, interpret, intervene in, override, and review Al outputs, supported by ade-
quate authority, competence, and information. The EU Al Act similarly emphasizes effective human oversight
for high-risk Al systems according to their autonomy and associated risks. Transparency, traceability, and hu-
man oversight therefore function as mutually reinforcing safeguards: transparency enables scrutiny, traceability
preserves evidence, and human oversight enables intervention. Together, they strengthen the reviewability of
autonomous Al decisions and support clear institutional accountability for adverse outcomes.

Legal Autonomous Web-based Governance (LAW)
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4.3. Integrated Human-Centered Legal Governance Framework

Based on the regulatory gap analysis, this study proposes an Integrated Human-Centered Legal Gov-
ernance Framework consisting of six interconnected dimensions: algorithmic transparency, traceability, in-
stitutional accountability, human oversight, risk-based regulation, and fundamental rights protection. Rather
than treating these principles as independent requirements, the framework positions them as mutually reinforc-
ing components across the Al governance lifecycle. First, algorithmic transparency and traceability establish
the informational foundation of accountability. Public institutions should maintain appropriate documentation
concerning the purpose, function, data use, and decision-making role of autonomous Al systems. Traceability
mechanisms should additionally ensure that significant Al-supported actions can be reconstructed and audited.
Second, institutional accountability requires clear allocation of legal responsibility among public authorities,
system providers, and operators. The institution deploying autonomous Al should not avoid responsibility
merely because a decision was generated by an automated system. Responsibility should instead be allocated
according to each actor’s function, authority, control, and contribution throughout the Al lifecycle.

Third, human oversight provides a safeguard against excessive technological autonomy. Human in-
tervention should be proportionate to the potential impact of the Al system. For low-impact administrative
services, such as routine informational or administrative support functions, human oversight may primarily
involve monitoring and periodic review. For medium-impact services that may influence eligibility, priori-
tization, or access to non-essential administrative benefits, human review should be available when relevant
concerns or adverse outcomes arise. For high-impact decisions affecting legal rights, essential public ser-
vices, social benefits, permits, or other significant individual interests, meaningful human review should occur
before or immediately following the decision, with sufficient authority to question, override, or reverse the
Al output. Proportionality therefore requires the intensity of human oversight to increase with the potential
severity, reversibility, and rights implications of the decision. Fourth, risk-based regulation allows regulatory
obligations to correspond to the potential harm and level of autonomy of the Al system. This prevents both
under-regulation of high-risk applications and unnecessary regulatory burdens for low-risk systems. The OECD
similarly emphasizes that government use of Al requires governance mechanisms capable of managing risks
associated with biased data, insufficient transparency, overreliance, and diminished public trust. Finally, fun-
damental rights protection and legal remedies provide the normative boundary of autonomous Al deployment.
Privacy, non-discrimination, due process, access to information, and the right to challenge adverse decisions
should remain protected throughout the Al lifecycle. UNESCO’s framework similarly emphasizes privacy,
fairness, accountability, transparency, human oversight, and access to appropriate governance mechanisms as
interconnected elements of responsible Al

The framework moves beyond a technology-oriented approach toward legal governance in which Al
autonomy operates within clear boundaries of transparency, accountability, human control, proportionality,
and rights protection. It is primarily applicable to digital public services where Al influences administrative
decisions affecting rights, eligibility, benefits, permits, licensing, or other significant services. Low-risk appli-
cations with limited impact on individual rights may require lighter governance. Thus, the framework applies
proportionately according to the system’s autonomy, potential impact, and implications for individual rights.

4.4. Legal and Policy Implications for Sustainable Digital Public Services

The sustainability dimension of the framework is closely aligned with SDG 16, Peace, Justice and
Strong Institutions, by promoting transparent, accountable, reviewable, and rights-respecting Al governance. It
also supports SDG 9, Industry, Innovation and Infrastructure, by encouraging responsible technological inno-
vation within appropriate legal and institutional safeguards. Thus, sustainable digital public services should be
understood not only in terms of technological efficiency but also institutional integrity, responsible innovation,
and long-term protection of citizens’ rights.

The framework proposes a continuous lifecycle governance model for autonomous Al in digital pub-
lic services. Before deployment, risk and impact assessments should determine potential harms, appropriate
levels of autonomy and human oversight, institutional responsibilities, and documentation requirements. Dur-
ing operation, monitoring and logging should track system performance, decisions, human interventions, and
emerging risks. Periodic audits should evaluate continued legal and governance compliance, while identified
errors or rights violations should trigger corrective action, system modification, suspension, or other appro-
priate measures. These processes should continuously inform subsequent risk assessments and governance
adjustments.
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The main contribution of the framework is its integration of transparency, accountability, human over-
sight, risk management, and rights protection into a single governance structure. Greater Al autonomy and
potential impact should correspond to stronger requirements for traceability, oversight, accountability, and le-
gal remedies. However, implementation may vary across emerging economies due to differences in technical
expertise, infrastructure, financial resources, and regulatory capacity. A proportionate approach should there-
fore be adopted while maintaining minimum safeguards for transparency, accountability, human oversight, and
rights protection. Capacity building, technical training, and inter-institutional cooperation can support effective
implementation.

5. MANAGERIAL IMPLICATIONS

For public managers, governance responsibility should begin before deployment through the defini-
tion of the Al system’s purpose, scope, level of autonomy, responsible institutional actors, and accountabil-
ity arrangements. Regulators should establish risk-based requirements, minimum documentation and logging
standards, audit mechanisms, reporting obligations, and accessible procedures for reviewing or challenging
Al-mediated decisions. Al developers should incorporate transparency, traceability, documentation, testing,
risk assessment, and appropriate human-control mechanisms into system design and maintenance. System
operators should conduct continuous monitoring, document significant Al actions and human interventions,
identify anomalous or harmful outputs, and escalate high-impact decisions when human review is required.
Across these roles, responsibility should remain institutionally identifiable and should not be displaced by the
autonomous operation of the Al system. This division of responsibilities can strengthen monitoring, auditing,
intervention, and accountability while enabling public institutions to benefit from Al-enabled efficiency without
compromising legal certainty and citizens’ rights.

6. CONCLUSION

The increasing deployment of autonomous Al in digital public services creates legal challenges con-
cerning transparency, accountability, traceability, human oversight, risk management, and fundamental rights
protection. This study finds that conventional administrative and technological governance mechanisms are
insufficient when Al systems can process information, generate outputs, and influence public decisions with
limited human intervention. Importantly, technological autonomy cannot transfer or eliminate legal responsi-
bility, which must remain attributable to identifiable human and institutional actors.

Based on the normative legal analysis, this study proposes an integrated human-centered legal gov-
ernance framework comprising six interconnected dimensions: algorithmic transparency, traceability, insti-
tutional accountability, meaningful human oversight, risk-based regulation, and fundamental rights protec-
tion. Transparency enables understanding of Al-mediated processes, traceability allows decisions to be recon-
structed, accountability establishes responsibility, and human oversight preserves the capacity for intervention
and review. Risk-based regulation determines the proportional intensity of safeguards, while fundamental rights
protection establishes substantive and procedural boundaries for autonomous Al. These dimensions should op-
erate continuously throughout the Al lifecycle rather than as isolated regulatory requirements.

The central normative principle of this study is that greater Al autonomy and potential public im-
pact should require stronger legal safeguards. Before deployment, institutions should conduct appropriate risk
and impact assessments and establish clear responsibilities and transparency requirements; during operation,
monitoring, logging, human oversight, and accountability should be maintained; and following significant in-
cidents, audit, review, remediation, and improvement mechanisms should be available. Through this integrated
approach, autonomous Al can support innovation and efficiency in digital public services while preserving
human responsibility, legal certainty, public trust, equality, and fundamental rights.
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