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Abstract

Artificial intelligence (Al) is increasingly deployed in high-stakes sectors such as healthcare, finance, and
autonomous systems, creating a need for governance approaches that address risks related to bias, opacity,
accountability, and compliance. This systematic literature review (SLR) examines how the literature aligns Al
governance for high-stakes decision systems with ISO/IEC 42001:2023, with particular attention to evidence
generation, auditability, and the operationalization of compliance. Using a structured search and multi-stage
screening process, 39 studies were selected for analysis from an initial pool of 2,918 records. The review finds
growing convergence toward risk-based, lifecycle-oriented Al governance, supported by mechanisms such as
traceability, continuous monitoring, and machine-readable evidence artefacts. The literature also indicates
increasing interest in automation-enabled compliance, including blockchain-based logging and agentic support
for governance processes. However, evidence remains fragmented, with limited large-scale validation,
inconsistent evidence formats, and uneven treatment of regional regulatory requirements. The review concludes
that ISO/IEC 42001-aligned governance for high-stakes Al requires evidence-centric, auditable, and context-
sensitive oversight that combines automation with human judgment.

Keywords: ISO/IEC 42001, Al Governance, Governance Evidence Layer (GEL), High-Stakes Decision Systems,
Automated Compliance.

1 Introduction

Artificial intelligence (Al) is increasingly used in high-stakes sectors such as autonomous
systems, healthcare, and finance [1-12]. In these contexts, failures in design, deployment, or
oversight can lead to bias, opacity, discrimination, and breakdowns in accountability. Public
repositories reporting more than 3,000 Al-related incidents indicate that these risks are no
longer theoretical and require systematic governance responses [13]. Traditional technical
safeguards alone are insufficient for high-stakes AI decision systems. Effective oversight
requires governance mechanisms that align Al development and use with legal, ethical, and
operational objectives. [13—16]. ISO/IEC 42001:2023 is especially important in this context
because it is the first international management system standard developed specifically for Al
[16-18]. Prior studies also emphasise Al-specific governance challenges, including limited
explainability, lifecycle variability, and changing system behaviour over time. [18-20].

Recent literature has increasingly discussed auditable evidence, traceability, decision logging,
and automation-assisted compliance as important elements of Al governance. [19, 21-25]. For
analytical convenience, this review uses the term Governance Evidence Layer (GEL) to
describe this emerging set of mechanisms for generating and verifying evidence. GEL is used
here as a synthesis construct derived from the literature, not as a universally established
architectural standard. Despite growing interest in Al governance, the literature remains
fragmented regarding how evidence-centric governance is operationalised in high-stakes Al
systems. [13, 16, 25]. This systematic literature review (SLR) synthesises 39 primary studies
to examine four questions: who is accountable for oversight, what system elements are
governed, when governance interventions occur across the Al lifecycle, and how governance
is implemented through controls, tools, and evidence mechanisms in relation to ISO/IEC 42001
and related regulatory expectations. [13, 16, 17, 26]. The review provides a structured synthesis

© The Author(s), under exclusive license to Digital Manuscriptpedia. 2026 Chandra Shekhar Pareek et al. (eds.),
Proceedings of ICICCS-2026 (Poster Papers), DMPedia Lecture Notes in Computer Science & Engineering.

319
ISBN: 978-81-993813-1-5



ICICCS-2026

of current knowledge and identifies key gaps in verifiable, risk-based Al governance for high-
stakes environments.

2 Background and Related Work

Al governance has become a practical requirement in high-stakes domains because technical
performance alone does not address broader concerns such as safety, accountability,
transparency, privacy, and liability. [13, 19, 27]. Prior literature generally defines Al
governance as the set of organisational, regulatory, and technical mechanisms used to align Al
systems with legal, ethical, and strategic objectives. [13, 15, 28]. In this context, governance is
not limited to model behaviour, but extends to data, lifecycle controls, human oversight, and
assurance processes.

2.1 ISO/IEC 42001 and Al governance frameworks

Recent literature has increasingly positioned ISO/IEC 42001:2023 as an important reference
point for structured, risk-based Al governance. [15, 26, 28]. As the first international
management system standard specifically developed for Al it provides a governance-oriented
framework for addressing issues such as lifecycle management, accountability, and the
distinctive risks posed by evolving, opaque Al systems. [17, 19, 20]. At the same time, several
studies note that ISO/IEC 42001 should be understood as a foundational baseline rather than a
complete regulatory solution, since additional interpretation or controls may be needed to
address domain-specific and regional requirements, including those associated with the EU Al
Act. [14, 19, 26].

2.2 Evidence-centric operationalisation and remaining gaps

Related work also shows growing interest in translating governance principles into operational,
auditable practice through traceability, decision logging, monitoring, and automated
compliance mechanisms. [19, 21-25] For analytical convenience, this review uses the term
Governance Evidence Layer (GEL) to describe the emerging class of mechanisms for
generating, verifying, and tracing evidence discussed in the literature. This term is used here
as a synthesis construct rather than as a universally established architectural standard. Despite
this progress, prior work indicates that the field remains constrained by fragmented
implementation approaches, uneven empirical validation, and the absence of widely adopted
evidence standards for interoperable, scalable governance. [13, 16, 19, 24, 25, 29, 30] These
limitations motivate the present review’s focus on how governance is operationalised across
accountability, governed system elements, lifecycle intervention points, and implementation
mechanisms in high-stakes Al settings.

3 Systematic Review Methodology

This systematic literature review (SLR) followed a structured review process aligned with
PRISMA 2020 to support transparent study identification, screening, and synthesis. [4, 13, 27].
The review process was organised into three phases: planning, conducting, and reporting. [13].

3.1 Search and study selection

The literature search was conducted in January 2026 across Google Scholar and OpenAlex and
covered studies published between 2020 and 2025 [4, 13]. An initial set of 2,918 records was
retrieved using search terms centred on artificial intelligence and governance. [4, 7, 13].
Duplicate records were removed before screening. [13]. The remaining studies were screened
through a multi-stage process that included title and abstract review, full-text assessment, and
forward and backwards snowballing to identify additional relevant studies. [4, 13]. Earlier
sources cited elsewhere in the paper were used selectively for context on standards, conceptual
framing, or domain background.
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Studies were evaluated against predefined inclusion and exclusion criteria designed to retain
work relevant to high-stakes Al governance. These criteria considered governance relevance,
high-stakes application context, methodological substance, and organisational or operational
applicability.[13]. The screening process resulted in a final sample of 39 studies for review.
From this set, 28 studies formed the core basis for detailed thematic synthesis because they
provided the strongest coverage of the review questions and the most direct treatment of
governance implementation in high-stakes settings. [13].

3.2 Quality Assessment

The selected studies were further assessed using a five-question quality framework adapted
from prior review work. [13, 34]. The assessment considered research design, clarity of
reporting, relevance to the review scope, and contribution to understanding Al governance in
high-stakes contexts. Studies assessed as poor quality were excluded from the final synthesis,
resulting in an evidence base composed of good- and fair-quality studies only. [13].

3.3 Data Extraction and Synthesis

Data were extracted into a structured review repository and synthesised using four analytical
dimensions derived from the review questions. [13]. These dimensions were: who, referring to
accountability and oversight roles; what, referring to governed system elements such as data
and models. [9, 13]; when referring to governance intervention points across the Al lifecycle
[13, 14]; and how, referring to implementation mechanisms, including standards, evidence
artefacts, and automation-supported governance approaches [16, 22, 24-26, 30]. This structure
supported consistent comparison of studies and guided the thematic synthesis reported in the
next section.

4 Data Synthesis and Analysis

The 39 selected studies show increasing attention to operational Al governance in high-stakes
settings, moving beyond general ethical principles toward more structured assurance and
compliance mechanisms. [13, 15, 20, 26, 33, 34]. The findings are organised around four
themes: accountability, governed system elements, lifecycle intervention points, and
implementation mechanisms. [13].

4.1 Accountability (WHO)

The literature treats accountability as distributed across organisational, technical, and
regulatory levels. [13, 35]. Governance approaches often operate through internal risk and
policy structures. [9, 36], while high-stakes domains also rely on multidisciplinary oversight
involving safety, ethics, compliance, and domain expertise [4-12, 37, 38]. Several studies also
highlight the interaction between regulatory oversight and standards-based assurance,
including ISO/IEC 42001-related compliance approaches. [14, 19, 26].

4.2 Governed system elements (WHAT)

The reviewed studies distinguish between data-oriented and model-oriented governance. [13].
Data governance focuses on stewardship, quality, provenance, and bias mitigation. [9, 13, 15],
whereas model governance emphasises interpretability, robustness, safety assurance, and post-
deployment monitoring [19, 20, 25].

4.3 Lifecycle intervention points (WHEN)

Governance is consistently presented as a lifecycle concern rather than a one-time control. [13].
Before development, studies emphasise impact assessment and policy definition. [24, 35].
During development, they discuss testing, traceability, and compliance-oriented controls. [19,
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22]. After deployment, the emphasis shifts to monitoring, logging, telemetry, and auditability
[21, 23, 25].

4.4 Implementation mechanisms (HOW)

A recurring theme is the move toward more continuous, evidence-based governance. [13, 19,
21-25]. Reported mechanisms include traceability artefacts, policy-linked logs, blockchain-
supported audit records, automation-assisted compliance checks, and privacy-preserving
attestations. [19, 21-25]. In this review, these are grouped analytically under the term
Governance Evidence Layer (GEL), used as a synthesis construct rather than a standardised
architecture. [24, 25].

5 Discussion

The reviewed studies suggest a broader shift in AI governance from principle-level responsible
Al discourse toward more operational, evidence-based management approaches. [13, 15, 20,
26, 34, 35]. In high-stakes settings, this shift is reflected in growing attention to lifecycle
governance, auditable controls, and mechanisms that connect organisational oversight with
technical implementation. [13, 19, 21-25].

5.1 ISO/IEC 42001 as a governance baseline

Across the reviewed literature, ISO/IEC 42001 is increasingly treated as an important baseline
for Al governance in high-stakes environments. [13, 26, 34, 35]. However, the studies also
indicate that the standard is not fully sufficient on its own, since additional controls or
interpretations may be needed to address regional and sector-specific requirements, including
those associated with the EU Al Act. [14, 26]. This is especially relevant in domains such as
healthcare and autonomous systems, where governance is closely tied to safety and
accountability. [19, 20, 37].

5.2 Evidence-centric governance and GEL

The findings also indicate growing interest in evidence-centric governance mechanisms that
make compliance and oversight more auditable in practice. [19, 21-25]. In this review, these
mechanisms are grouped analytically under the term Governance Evidence Layer (GEL),
used as a synthesis construct rather than a standardised architecture. [24, 25]. The literature
discusses artefacts such as traceable logs, policy-linked records, and runtime evidence as ways
to strengthen assurance. However, implementation remains uneven, and no common evidence
standard has yet emerged. [19, 24, 25].

5.3 Automation and human oversight

Another recurring theme is the shift from periodic manual review to more continuous,
automated governance. [13, 19, 21, 22, 25]. The literature suggests that automation can
improve scalability and timeliness, but it does not remove the need for human oversight. In
high-stakes settings, human judgment remains necessary for escalation, exception handling,
and accountability. [9, 13, 17, 27-29].

5.4 Implementation implications

The reviewed studies also point to practical challenges, including resource constraints,
integration with legacy systems, and the lack of widely adopted interoperable evidence
standards. [15, 19, 34, 35, 39, 40]. Overall, the findings suggest that implementation is likely
to be incremental, with organisations combining standards-based governance with modular
evidence, monitoring, and oversight mechanisms.
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6 Conclusion and Future Work

This systematic literature review synthesised 39 studies on governance for high-stakes Al
decision systems and found increasing attention to operational, risk-based, and auditable
governance approaches. [13, 15, 20, 26, 34, 35]. The reviewed literature positions ISO/IEC
42001 as an important governance baseline, while also highlighting growing interest in
evidence-centric mechanisms such as traceability, logging, monitoring, and policy-linked
artefacts [19, 21-26]. In this review, these mechanisms were examined under the analytic
concept of a Governance Evidence Layer (GEL) [24, 25].

The findings suggest that governance in high-stakes domains is increasingly treated as an
operational requirement rather than a peripheral compliance activity. [4—12, 37, 38]. However,
the evidence base remains fragmented, with limited large-scale validation and no widely
adopted standard for interoperable governance evidence. [13, 19, 24, 25, 29]. Future work
should therefore focus on longitudinal evaluation, standardisation of machine-readable
evidence artefacts, stronger human-automation calibration, and governance for increasingly
agentic Al systems. [13, 15, 24, 26-28, 34, 37].

Appendix A — Terminology
For clarity, this appendix defines key terms used throughout the review.

e AIMS: Al management system defined in ISO/IEC 42001:2023.

e GEL: In this review, a synthesis term for evidence, traceability, logging, and verification
mechanisms supporting auditable Al governance.

o High-stakes Al system: An Al system whose failure or bias may cause significant harm to
safety, rights, health, or financial outcomes.

e HITL: Human review or intervention within an Al-supported decision process.

e Policy cards: Structured artefacts linking system behaviour or controls to policy or
regulatory requirements.
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