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Abstract 

The rapid diffusion of AI has shifted attention from high-level ethical principles to actionable 

governance artifacts. However, existing research remains fragmented in organizing multilevel 

governance mechanisms and linking principles to practice. Multi level approaches that 

distinguish strategic, operational, and tactical controls are increasingly emphasized but not 

systematically mapped. This review develops and applies a two-dimensional framework 

integrating governance levels and mechanisms to map AI governance mechanisms, identify 

underexplored intersections, and derive preliminary insights into their effectiveness. A 

systematic literature review was conducted retrieving articles from major scholarly databases, 

including Scopus, Web of Science, IEEE Xplore, ACM, Semantic Scholar, using Consensus as 

an AI-assisted academic. We conducted two targeted queries on AI governance frameworks 

across governance levels and mechanisms, selecting the 50 most relevant papers from each 

query. Applying our framework shows dense coverage of strategic and operational levels 

through policies, oversight structures, and risk based frameworks, alongside a growing 

ecosystem of documentation and auditing tools, while tactical level “full” governance solutions 

remain sparse. The mapping highlights four underexplored intersections: enforcement and 
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accountability at the team and system levels; process-oriented implementation at the 

organizational level; adaptive and experimental governance at the sectoral and national levels; 

and coordination and interoperability across international and multilevel governance contexts. 

Organizing AI governance by governance levels and mechanism types provides a coherent lens 

for systematizing a fragmented field, identifying research gaps, and guiding future governance 

artifacts, although the predominance of conceptual studies and limited empirical validation leave 

the practical effectiveness of two-dimensional governance models an open research question. 

Keywords: AI Governance, Governance Levels, Governance Mechanisms, Organizational AI 

Governance, Two-Dimensional Governance Framework, Multi-Level Governance 

 

 

INTRODUCTION 

The rapid proliferation of artificial intelligence (AI) across sectors has intensified the need 

for robust governance frameworks that operate effectively at strategic, operational, and tactical 

levels. Recent literature highlights a shift from high-level ethical principles to actionable governance 

artifacts, such as pattern catalogues, risk management models, documentation standards, and 

auditing mechanisms, that enable organizations to translate responsible AI ideals into practice 

(Papagiannidis et al., 2025; Lu et al., 2022; Wirtz et al., 2022; Mökander, 2023; Li et al., 2021).  

While AI governance research has evolved from abstract principles to more actionable frameworks, 

the literature remains fragmented in how it organizes and operationalizes governance 

mechanisms. Multi-level governance approaches are increasingly emphasized, with frameworks 

distinguishing between industry-wide (strategic), organizational (operational), and team/project 

(tactical) controls (Lu et al., 2022; Pinho et al., 2025; Lestari et al., 2025). Earlier IT-governance 

research likewise showed that governance effectiveness depends on how responsibilities and 

critical success factors are distributed across organizational levels and proposed holistic analytical 

constructs to capture those differences in practice. Barolli and Kurti (2018) extend this perspective 

by showing that strategic, tactical, and operational levels share some governance priorities but also 

differ in ways that affect business–IT alignment, while Kurti et al. (2014) identify a holistic set of 

critical success factors for effective IT governance in the Albanian public sector, with particular 

emphasis on resource management and the human dimension. These earlier governance studies 

reinforce the value of organizing AI governance not only by abstract principles, but also by level-

specific responsibilities and implementation mechanisms. Despite progress, persistent gaps remain 

in operationalizing principles-to-practice, ensuring inclusivity across geographies and stakeholder 

groups, and adapting governance to rapidly evolving technologies such as generative AI (Veale et 

al., 2023; Sadiq et al., 2025; Gandhi et al., 2025). 
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A promising approach is to map the field along two dimensions: (1) governance level: 

strategic, operational, and tactical; (2) mechanism type: structures, processes, and tools. This 

dual-axis organization clarifies who is responsible for what at each level and how governance is 

enacted in practice (Karataş & Çakır, 2023; Batool et al., 2025; Papagiannidis et al., 2025; 

Papagiannidis et al., 2022; Bhaskaran & Jaafar, 2022; Haes & Grembergen, 2004). Several 

recent reviews and frameworks have begun to adopt or recommend this multidimensional view, 

arguing that it enhances clarity, supports implementation, and reveals research gaps (Karataş & 

Çakır, 2023; Batool et al., 2025; Papagiannidis et al., 2025).  

Batool et al. (2025) classify AI governance artifacts by multiple levels (team, 

organization, industry, national, international) and artifact types (frameworks, tools, models, 

guidelines), providing a broad inventory but not a fully populated level × mechanism matrix .  

Papagiannidis et al. (2025) use a structural–relational–procedural lens mapped onto 

organizational layers and identify best practices, barriers, and outcomes, yet they do not 

systematically fill a 3×3 level–mechanism space. Wirtz et al. (2022) proposes a risk and 

guideline based integrative framework focused on risk categories and mitigation guidelines 

rather than on the full spectrum of structures, processes, and tools across strategic, operational, 

and tactical levels. In contrast, this review uses a two-dimensional 3×3 

construct (strategic/operational/tactical × structures/processes/tools) as its organizing 

backbone, systematically populates and assesses all level × mechanism intersections, and 

identifies underexplored cells and cross-cutting integration patterns. Moreover, unlike prior work, 

we compare diverse frameworks and artifacts (hourglass, ARGO, pattern catalogues, maturity 

models) against our construct and extract cross-cutting “integration patterns” (top-down 

translation, bottom-up feedback, shared foundations/local implementation). 

Our goal is to pro-level vide a comprehensive, two-dimensional synthesis of AI 

governance mechanisms across levels. Using our construct, we do a systematic gap analysis of 

underexplored level × mechanism cells. Our results can serve as actionable guidance for 

scholars and practitioners on mapping existing and future artifacts into this matrix for design and 

implementation support. 

Building on this two-dimensional view of AI governance, levels (strategic, operational, 

tactical) × mechanisms (structures, processes, tools), this review pursues three main research 

questions: 

RQ1: How has the existing AI governance literature articulated and operationalized 

mechanisms across the three governance levels (strategic, operational, tactical) and the three 

mechanism types (structures, processes, tools)? 
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RQ2: Which intersections in this two-dimensional space of level × mechanism remain 

underexplored or weakly supported by existing frameworks and artifacts, and what research 

opportunities do these gaps suggest? 

RQ3: What preliminary insights does the literature provide about the effectiveness and 

practical impact of two-dimensional AI governance models when implemented in real 

organizations? 

 

METHODOLOGY 

This study employed a systematic literature review by searching major scholarly 

databases and digital libraries, including Scopus, Web of Science, PubMed, IEEE Xplore, ACM 

Digital Library, Semantic Scholar, Crossref, OpenAlex, and arXiv, while using Consensus as an 

AI-assisted academic search platform to enhance the comprehensiveness of the literature 

search, to identify and synthesize work on multi-level AI governance mechanisms to broaden 

retrieval and support natural language discovery of relevant studies (Fabiano et al., 2024; 

Bolanos et al., 2024). This choice was motivated by prior research showing that AI-assisted 

literature search tools can rapidly surface relevant manuscripts, support comprehensive search 

strategy development, and improve efficiency in handling very large evidence bases, especially 

where terminology is fragmented or interdisciplinary (Fabiano et al., 2024; Sušnjak et al., 2024; 

De La Torre-López et al., 2023). It has a scoping orientation (broad mapping + gap 

identification) rather than quantitative meta-analysis. 

Consensus was used during query refinement and relevance discovery, while 

eligibility assessment, full-text screening, and final inclusion decisions remained under 

authors control to preserve transparency and methodological rigor (Fabiano et al., 2024; 

Malik & Terzidis, 2025). This hybrid design is consistent with prior methodological work 

arguing that AI tools are most appropriate when used to enhance comprehensiveness, 

speed, and gap detection, while researchers retain responsibility for validation, 

interpretation, and reproducibility (Fabiano et al., 2024; Malik & Terzidis, 2025; Sami et al., 

2024). The decision not to rely exclusively on AI ranking also reflects known limitations of 

AI-assisted review tools, including variable recall, bias toward highly cited papers, false 

positives, and the continuing need for human quality control (Bernard et al., 2025; Tosi, 

2025; Mogoale et al., 2025). Accordingly, relevance rankings from Consensus were treated 

as decision support rather than automatic inclusion criteria, and all shortlisted records were 

manually checked against the review’s inclusion criteria before synthesis (Bernard et al., 

2025; Malik & Terzidis, 2025). 
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The process of selecting papers of interest was based on: 

Database: Searching major scholarly databases and digital libraries, including Scopus, Web of 

Science, PubMed, IEEE Xplore, ACM Digital Library, Semantic Scholar, Crossref, OpenAlex, 

and arXiv. 

Search strategy: For our research we used two targeted query families with counts at each 

stage. The first query was on AI governance frameworks and artifacts at strategic, operational, 

and tactical levels.  The second query focused on AI governance structures, processes, and 

tools at strategic, operational, and tactical levels. 

Screening: Screening the queries results the following were performed: de-duplication, 

title/abstract screening for relevance to multi-level governance, then full-text/abstract eligibility 

checks. 

The first query identified 1006 potentially relevant papers; after de-duplication and 

screening for relevance to multi-level governance structures or artifacts (e.g., pattern 

catalogues, risk models), 456 were screened further. Of these, 255 met eligibility criteria based 

on abstract/full-text review.  

 

 

Figure 1. Flow diagram of paper identification through inclusion stages – AI governance 

frameworks and artifacts query. 

Source: Authors' own analysis based on the Consensus flow diagram 

 

The second query identified 1088 potentially relevant papers; after de-duplication and 

screening for relevance to both dimensions (levels × mechanisms), 571 were screened further. 

Of these, 462 met eligibility criteria based on abstract/full-text review.  
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Figure 2. Flow diagram of paper identification through inclusion stages – AI governance 

mechanisms at organizational levels 

Source: Authors' own analysis based on the Consensus flow diagram 

 

Selection Rule: Final synthesis restricted to “top 50 most relevant” per query; relevance was 

based on Consensus ranking plus manual judgment. This was a methodological choice. 

The included literature consists of a mix of systematic reviews, conceptual frameworks, 

and empirical or case-based studies covering strategic, operational, and tactical AI governance 

mechanisms. Empirical contributions (e.g., case studies of national initiatives, sectoral 

governance models, and organizational frameworks) typically provide rich descriptive insight 

into structures, processes, and tools but rarely apply standardized evaluation designs or 

comparative metrics, limiting causal claims about effectiveness or generalizability. In contrast, 

systematic reviews and conceptual papers offer well-structured models and typologies (such as 

multi-level matrices, layered frameworks, and pattern catalogues) but are often based on 

narrative synthesis and do not consistently report formal quality assessment of underlying 

evidence. Taken together, this means that the conceptual robustness of AI governance 

frameworks currently exceeds the empirical validation of how these mechanisms perform in 

diverse real world settings, and findings should be interpreted as indicative rather than 

definitive. 

 

Governance mechanisms and artifacts across levels 

Across the literature, governance mechanisms recur at three main levels: strategic 

(national/industry/board), operational (organizational), and tactical (team/project). 



International Journal of Economics, Commerce and Management, United Kingdom 

 

Licensed under Creative Common   Page 165 

 

Batool et al.’s systematic review explicitly classifies AI governance artifacts by level 

(team, organization, industry, national, international) and by how AI is governed (frameworks, 

tools, policies, models, guidelines) (Batool et al., 2025).  They group artifacts above 

organizations into three governance levels: industry, national, and international (Batool et al., 

2025). These artifacts function as macro level reference frameworks, standardization baselines, 

and regulatory anchors that cascade down into organizational artifacts. 

This leveled view (team /organization /industry /national/ international ≈ tactical 

/operational /strategic) clarifies: 

 Who produces and uses which artifacts (e.g., model cards vs. national strategies) 

(Batool et al., 2025; Kawakami et al., 2024; Lu et al., 2022) 

 Where gaps lie (notably the scarcity of explicit team-level governance solutions) (Batool 

et al., 2025; Winecoff & Bogen, 2024) 

 How artifacts interact vertically, from international principles to organizational processes 

to team level documentation (Batool et al., 2025; Wirtz et al., 2022; Lu et al., 2022; 

Radu, 2021).  

Overall, artifacts become easier to select and design when mapped to their primary 

governance level and intended users. In the following sections we descriptively map the main 

governance mechanisms and artifacts at each level (strategic, operational, tactical) and then 

distill analytical insights about cross level patterns and gaps. Results, presented in tabular 

format, are maps of what already exists and not our interpretation.  

 

Strategic level – Descriptive mapping 

Strategic level mechanisms focus on aligning AI with organizational or societal goals 

through high-level oversight bodies, formalized policies, and broad risk management 

instruments (Table 1). 

Artifacts are direction setting and norm forming: 

 National AI strategies, state AI policies, ethical principles, and standards (e.g., national 

strategies, public-sector AI frameworks) (Batool et al., 2025; Taeihagh, 2021; Wirtz et 

al., 2022; De Almeida & Júnior, 2025; Papyshev & Yarime, 2023) 

 International and sectoral guidelines/codes (OECD/UNESCO principles, industry codes, 

global frameworks) (Batool et al., 2025; Gasser & Almeida, 2017; Schmitt, 2021) 

Artifacts at strategic level define long term objectives, acceptable risk thresholds, and 

shared norms; shape regulatory baselines that organizational artifacts must implement (Batool 

et al., 2025; Gasser & Almeida, 2017; Taeihagh, 2021; Wirtz et al., 2022; Schmitt, 2021; 

Papyshev & Yarime, 2023). 

http://ijecm.co.uk/


© Author(s) 

Licensed under Creative Common   Page 166 

 

Table 1. AI Governance Mechanisms and Artifacts at the Strategic Level 

Strategic level (national, industry, board / C-suite) 

 Governance Mechanisms Artifacts 

Structures 

National AI strategies, ethics councils, and 

regulatory agencies or oversight bodies (De 

Almeida & Júnior, 2025; Radu, 2021; Attard-

Frost et al., 2024; Schmitt, 2021)- Corporate 

boards and executive AI committees 

embedding AI into corporate/IT governance 

structures (Mäntymäki et al., 2022; Hilb, 

2020) 

 

Industry level  

 Industry codes of conduct, sectoral 

standards, pattern catalogues (e.g., 

Responsible AI Pattern Catalogue’s 

industry-level governance patterns) 

(Lu et al., 2022) 

  Certification schemes and sector-

specific best-practice catalogues 

(Wirtz et al., 2022; Lu et al., 2022; 

Agarwal & Nene, 2025) 

 

National level 

 National AI strategies, AI policies, 

ethics principles documents, and 

public-sector AI governance 

frameworks (e.g., AIGov4Gov) 

(Batool et al., 2025; Wirtz et al., 

2022; De Almeida & Júnior, 2025; 

Robles & Mallinson, 2023) 

 

International level 

 Supranational guidelines and 

taxonomies (OECD, UNESCO, EU), 

high-level principle sets and 

regulatory frameworks (Batool et al., 

2025; Wirtz et al., 2022; Radu, 

2021; Schmitt, 2021).  

Processes 

Strategy-setting, risk appetite definition, and 

high-level AI policy/ethics principal 

formulation (Birkstedt et al., 2023; De 

Almeida & Júnior, 2025; Radu, 2021; 

Mäntymäki et al., 2022)- Multi-stakeholder 

consultation, public participation, and hybrid 

state–industry governance arrangements 

(De Almeida & Júnior, 2025; Radu, 2021; 

Schmitt, 2021) 

 

Tools 

National strategies and policy roadmaps, 

guideline taxonomies, risk–guideline 

integrative frameworks (Wirtz et al., 2022; 

Attard-Frost et al., 2024; Attard-Frost & 

Lyons, 2024; Schmitt, 2021)- Macro “AI 

governance system” mapping frameworks 

for actors, logics, norms, and rules (Attard-

Frost & Lyons, 2024) 

Source: Authors' own analysis 

 

Operational level – Descriptive mapping 

Operational level mechanisms translate strategy into practice via dedicated units or roles 

that oversee implementation of policies through standardized procedures and supporting 

documentation (Table 2). 

Artifacts are coordination and control instruments that connect principles to practice 

across projects. 

 AI governance frameworks and models (organizational RAI frameworks, AIGov4Gov, 

risk–guideline integrative frameworks) (Batool et al., 2025; Wirtz et al., 2022; De Almeida 

& Júnior, 2025) 

 Internal policies, guidelines, codes of conduct defining roles, processes, and escalation 

paths (Batool et al., 2025; Birkstedt et al., 2023; Mäntymäki et al., 2022) 
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 Registries and inventories: model/AI system registries, co-versioning registries for data 

model code dependencies (Lu et al., 2022). 

Artifacts at this level are used to: allocate responsibilities, standardize lifecycle 

processes, manage risk portfolios, and ensure compliance across multiple teams (Batool et al., 

2025; Birkstedt et al., 2023; Wirtz et al., 2022; De Almeida & Júnior, 2025; Lu et al., 2022). 

 

Table 2. AI Governance Mechanisms and Artifacts at the Operational Level 

Operational / organizational level 

 Governance Mechanisms Artifacts 

Structures 

AI oversight units or Responsible AI offices; 

cross-functional AI governance committees 

(Birkstedt et al., 2023; Batool et al., 2025; 

Papagiannidis et al., 2022; De Almeida & Júnior, 

2025)- Integration of AI governance within 

corporate, IT, and data governance structures 

(COBIT-like) (Birkstedt et al., 2023; Schneider et 

al., 2020; Mäntymäki et al., 2022) 

 

Frameworks & models 

 Ethical AI governance 

frameworks, organization-wide 

AI governance models (Batool 

et al., 2025; Birkstedt et al., 

2023; Wirtz et al., 2022) 

 Sectoral maturity models such 

as HAIRA for healthcare AI 

governance (Hussein et al., 

2024) 

 

Policies & guidelines 

 AI governance through internal 

policies, guidelines, ethical 

principles codified into 

organizational rules (Batool et 

al., 2025; Birkstedt et al., 2023; 

De Almeida & Júnior, 2025) 

 

Documentation ecosystems  

 Organization wide AI 

documentation standards 

(templates, registries, model 

inventories, co-versioning 

registries) (Winecoff & Bogen, 

2024; Lu et al., 2022) 

Processes 

Organization-wide AI governance processes 

covering lifecycle, ethics translation, and 

compliance monitoring (Birkstedt et al., 2023; 

Batool et al., 2025; Wirtz et al., 2022; Schneider 

et al., 2020)- Training, awareness, stakeholder 

management, and culture-building activities 

(Birkstedt et al., 2023; De Almeida & Júnior, 

2025) 

Tools 

Organizational AI governance frameworks and 

maturity/readiness models (e.g., HAIRA in 

healthcare) (Birkstedt et al., 2023; Hussein et al., 

2024)- Risk-based governance frameworks 

mapping risk categories to mitigation guidelines 

(Wirtz et al., 2022)- Internal policies, standards, 

and auditing/checklist instruments (Birkstedt et 

al., 2023; Batool et al., 2025; Wirtz et al., 2022) 

Source: Authors' own analysis 

 

At operational level, these artifacts operationalize principles, assign responsibilities, and 

standardize lifecycle practices. 

 

Tactical level – Descriptive mapping 

Tactical level mechanisms are embedded in day-to-day project work, focusing on 

concrete controls within teams responsible for developing or deploying AI systems (Table 3). 
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Artifacts here are implementation and transparency focused and tightly coupled to the AI 

lifecycle. Common artifacts at this level: 

 Model and data documentation: Model Cards, Datasheets/Data Cards, Transparency 

Notes, Responsible AI impact assessments (Kawakami et al., 2024) 

 Technical evaluation tools: fairness, robustness and explainability libraries (e.g., 

Fairlearn, InterpretML, AIF360) (Kawakami et al., 2024; Kuehnert et al., 2025) 

The functions of artifacts at this level include support day-to-day design, testing, and 

documentation; surface risks and limitations; provide raw material for higher level oversight 

rather than deciding policy themselves (Batool et al., 2025; Kawakami et al., 2024; Kuehnert et 

al., 2025). 

Batool et al. find no full “solutions” explicitly categorized at team level, highlighting a gap 

in formal governance artifacts at this level (Batool et al., 2025). These are mainly 

development-support and documentation artifacts rather than full governance frameworks. 

 

Table 3. AI Governance Mechanisms and Artifacts at the Tactical Level 

Tactical / team and project level 

 Governance Mechanisms Artifacts 

Structures 

Project roles (model owners, data stewards, risk 

officers) and multidisciplinary AI teams (Batool et 

al., 2025; Papagiannidis et al., 2022; Schneider 

et al., 2020 

Documentation artifacts 

Model cards, datasheets/data 

cards, transparency notes, 

Responsible AI impact 

assessments (Kawakami et al., 

2024; Winecoff & Bogen, 2024) 

 

Technical RAI tools: Fairlearn, 

InterpretML, bias/robustness 

libraries, testing suites (Kawakami 

et al., 2024; Winecoff & Bogen, 

2024; Pahune et al., 2025; Agarwal 

& Nene, 2025)  

 

Processes 

ML/AI development processes derived from 

CRISP-DM and software engineering, with added 

governance gates (reviews, validation, sign-off) 

(Papagiannidis et al., 2022; Schneider et al., 

2020) 

Incident handling, change management, and 

continuous monitoring of deployed models 

(Papagiannidis et al., 2022; Schneider et al., 

2020) 

Tools 

Documentation tools and practices (model cards, 

data sheets, feature documentation) 

(Papagiannidis et al., 2022; Schneider et al., 

2020) 

 

Testing, validation, and assurance procedures for 

ML systems; evaluation and audit protocols 

(Papagiannidis et al., 2022; Schneider et al., 

2020; Reuel et al., 2024) 

Source: Authors' own analysis 
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Analytical Insights 

The literature confirms that mapping artifacts by level × mechanism clarifies 

responsibilities but also exposes asymmetries. Strategic and operational levels are richly 

populated with structures (councils, committees) and policies, while explicitly team level 

“solutions” remain sparse. 

Across levels, structures allocate who decides, processes define how AI is planned and 

controlled, and tools operationalize risk management, documentation, and assurance. Higher 

levels emphasize strategies and policies, while lower levels focus on lifecycle processes, 

technical controls, and concrete artifacts. Moving from tactical to strategic, artifacts shift from 

concrete, system-specific and lifecycle-bound to abstract, principle and policy oriented; their 

function shifts from doing and documenting, to coordinating and controlling, to setting direction 

and legitimizing AI governance across society (Batool et al., 2025; Birkstedt et al., 2023; Gasser 

& Almeida, 2017; Taeihagh, 2021; Wirtz et al., 2022; Kawakami et al., 2024; Kuehnert et al., 

2025). 

The two-dimensional mapping thus both systematizes a fragmented field and reveals 

level mechanism intersections where practice is underdeveloped, particularly tactical level 

governance processes and tools. 

 

Frameworks and artifacts for AI governance at across organization levels 

Overview of Multi-Level Governance Frameworks 

Recent reviews converge on the need for structured frameworks that distinguish 

between strategic (macro/industry/national), operational (organizational/meso), and tactical 

(team/micro) levels of AI governance (Papagiannidis et al., 2025; Lu et al., 2022; Wirtz et al., 

2022; Pinho et al., 2025). For example: 

 The Responsible AI Pattern Catalogue classifies actionable patterns into industry-level 

(strategic), organization-level (operational), and team-level (tactical) categories (Lu et al., 

2022). 

 Ambidextrous frameworks integrate exploration (innovation/ethics) with exploitation 

(risk/compliance) across five layers: Governance Board (strategic), Strategic Alignment 

Layer (operational), Ambidextrous Layer bridging innovation/control (cross-cutting), 

Operational Layer (processes/controls), Compliance & Assurance Layer (Lestari et al., 

2025; Wijaya et al., 2025). 

 National initiatives like Canada’s multi-program approach focus predominantly on 

strategic interventions but highlight gaps at operational/tactical levels (Attard-Frost et al., 

2024). 
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Key Artifacts: Patterns, Documentation & Auditing Tools 

Artifacts supporting multi-level governance include: 

 Pattern catalogues offering best practices for system lifecycle management (Lu et al., 

2022). 

 Documentation frameworks enhancing transparency/accountability but facing integration 

barriers in workflows (Winecoff & Bogen, 2024). 

 Auditing mechanisms, both technology-oriented (system properties) and process-

oriented (organizational controls), are increasingly recognized as essential but require 

further standardization (Mökander, 2023). 

 Risk-based integrative models match specific risks with tailored guidelines at each 

organizational layer (Wirtz et al., 2022). 

 

Sectoral Adaptations & Regulatory Alignment 

Sector-specific adaptations are evident: 

 Finance: COBIT-based ambidextrous models balance innovation with compliance; 

ISO/IEC 42001 alignment is emphasized (Lestari et al., 2025; Wijaya et al., 2025). 

 Healthcare: Emphasis on ethical audits, explainability requirements under EU AI 

Act/SaMD regulations; engagement of diverse stakeholders is critical (Mennella et al., 

2024; Crossnohere et al., 2022; Palaniappan et al., 2024). 

 Education/public sector: Living governance models map macro-meso-micro 

relationships; national strategies often lag behind technological advances (Pinho et al., 

2025; Kim et al., 2025). 

Regulatory convergence is seen around risk-based approaches, EU AI Act’s tiered 

oversight model is widely referenced as a template for aligning strategic policy with 

operational/tactical implementation (Kim et al., 2025). 

 

Implementation Challenges & Gaps 

Common challenges include: 

 Principles-to-practice gap: High-level ethics rarely translate into concrete controls 

without supporting artifacts/tools (Sadiq et al., 2025). 

 Inclusivity: Global North perspectives dominate; underrepresented regions/stakeholders 

are often excluded from framework development (Roche et al., 2022; Sadiq et al., 2025). 

 Adaptability: Rapid evolution of generative/agentic AI outpaces static regulatory or 

organizational controls; adaptive/lifecycle-based models are needed (Joshi, 2025; 

Gandhi et al., 2025). 
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Analytical Insights 

Multi-level frameworks consistently endorse structured separation of strategic, 

operational, and tactical concerns, yet they differ in how fully they cover all cells of the 3×3 

matrix. Pattern catalogues and ambidextrous models explicitly span multiple layers, but national 

initiatives and sectoral adaptations often concentrate on strategic or organizational 

interventions, leaving team-level implementation relatively under specified. 

Artifacts such as documentation frameworks and auditing tools demonstrate a shift from 

principle-based to practice based governance, yet they face workflow and adoption barriers that 

limit their effectiveness in closing the principles-to-practice gap. 

Regulatory convergence around risk-based models suggests a common backbone for 

aligning levels, but empirical evidence on real world integration across sectors and organization 

sizes remains limited. 

 

AI governance frameworks and artifacts integration patterns 

Systematic reviews categorize artifacts by team, organization, industry, national, 

international levels and emphasize that robust frameworks must deliberately connect these 

layers rather than treat artifacts in isolation (Batool et al., 2025). Multi-scale analyses of national 

AIG systems show that effective governance depends on coordination mechanisms that align 

artifacts (policies, tools, audits) across international, national, sectoral, and organizational 

scales (Attard-Frost & Lyons, 2024). 

AI governance frameworks integrate artifacts by cascading principles downward and 

surfacing evidence upward across levels. 

 

Cross-level integration patterns 

Top-down translation (environmental → organizational → system) 

Frameworks start from external mandates (laws, standards, ethics codes) and translate 

them into internal policies and concrete lifecycle artifacts. 

 The hourglass model treats environmental requirements (e.g., AI Act, ethics guidelines) 

as inputs that organizations “process” into governance practices and then into 

AI-system-level tools and documentation (Mäntymäki et al., 2022). 

 Five-layer frameworks similarly connect regulatory principles → standards → 

assessment methods → tools/metrics → certification, turning abstract requirements into 

testable artifacts (checklists, metrics, reporting templates) (Agarwal & Nene, 2025). 
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Bottom-up feedback (system → organizational → environment) 

Operational artifacts (model cards, risk logs, incident reports) provide evidence that 

feeds back to higher layers. 

 In the hourglass model, AI-system artifacts support portfolio oversight at the 

organizational layer and inform engagement with regulators and societal stakeholders 

(Mäntymäki et al., 2022). 

 Incident reporting and fairness evaluations are explicitly used to refine standards and 

reveal gaps in legal or policy mandates (Agarwal & Nene, 2025). 

 

Shared foundations plus local implementation 

 The ARGO framework defines a central Shared Foundation (charter, common 

templates, triage tools) and an Advisory/Tooling layer (central RAI toolkits, training) 

that business units adapt in contextual local implementation (Meimandi et al., 

2025). 

 Organizational AI governance definitions stress integration with corporate, IT, and 

data governance, so AI-system artifacts reuse existing structures (e.g., risk 

committees, data stewardship) rather than standalone (Mäntymäki et al., 2022; 

Schneider et al., 2020). 

 

Analytical Insights 

Overall, leading AI governance frameworks integrate artifacts by: (1) cascading high 

level norms into concrete tools and documentation, (2) using operational artifacts as feedback to 

refine policies and standards, and (3) structuring shared organizational baselines that local 

teams adapt while remaining aligned with external regulatory and ethical requirements. 

Cross level analyses show that effective governance depends less on individual artifacts 

and more on how artifacts are linked via top-down translation, bottom-up feedback, and shared 

foundations. Hourglass style and layered models exemplify this by turning external mandates 

into internal controls and using system level evidence to refine higher level norms. 

However, coordination mechanisms themselves are under specified: frameworks rarely 

detail concrete processes for incident escalation, cross regime interoperability, or adaptive 

updating of artifacts as technologies evolve. 

This suggests that future work should treat integration mechanisms (e.g., feedback 

loops, crosswalks, shared templates) as first class governance artifacts rather than implicit 

assumptions. 
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FINDINGS AND DISCUSSION 

This review extends prior AI governance syntheses by systematically populating a 

two-dimensional 3×3 matrix of levels (strategic/operational/tactical) × mechanisms 

(structures/processes/tools), while earlier reviews either focused on level-based catalogues of 

artifacts or mechanism focused typologies without fully combining both dimensions. 

Batool et al. (2025) classify AI governance artifacts by multiple levels (team, 

organization, industry, national, international) and artifact types (frameworks, tools, policies, 

models, guidelines), offering a rich inventory of artifacts but not a fully specified level × 

mechanism matrix. Papagiannidis et al. (2025) apply a structural–relational–procedural lens 

mapped onto organizational layers and identify best practices, barriers, and outcomes, yet they 

do not systematically populate all cells of a 3×3 level–mechanism space. Wirtz et al. propose a 

risk- and guideline-based integrative framework centered on risk categories and mitigation 

guidelines, rather than on the full spectrum of structures, processes, and tools across all 

governance levels. These contributions thus provide important but partial views on multi-level AI 

governance, which this review unifies by using a two-dimensional 3×3 construct 

(strategic/operational/tactical × structures/processes/tools) as its organizing backbone and 

systematically populating and assessing all level × mechanism intersections. 

The following table 4 visually summarizes the asymmetric coverage of the 3×3 space: 

strategic and operational structures and processes are densely covered, operational tools are 

also well developed, whereas tactical processes and ‘full’ solutions remain underexplored 

relative to documentation and technical tools. 

 

Table 4. Coverage matrix 

                 Mechanisms 

 

Operational Levels 

Structures Processes Tools 

Strategic Densely covered Densely covered Moderately covered 

Operational Densely covered Densely covered Densely covered 

Tactical Moderately covered Underexplored Densely covered 

Source: Authors' own analysis 

 

RQ1 – Nature of coverage 

Regarding RQ1 (mapping mechanisms across levels and types), our literature review 

shows that strategic and operational levels are richly populated with structures (e.g., ethics 
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councils, AI oversight units), processes (strategy-setting, lifecycle governance), and tools 

(risk-guideline models, documentation ecosystems), while tactical mechanisms are 

concentrated in documentation and technical evaluation tools rather than complete governance 

“solutions”. Higher levels emphasize strategies and policies, while lower levels focus on lifecycle 

processes, technical controls, and concrete artifacts. Moving from tactical to strategic, artifacts 

shift from concrete, system-specific and lifecycle-bound to abstract, principle and policy 

oriented; their function shifts from doing and documenting, to coordinating and controlling, to 

setting direction and legitimizing AI governance across society (Batool et al., 2025; Birkstedt et 

al., 2023; Gasser & Almeida, 2017; Taeihagh, 2021; Wirtz et al., 2022; Kawakami et al., 2024; 

Kuehnert et al., 2025). This imbalance suggests that current governance practice 

emphasizes direction setting and coordination more than embedded, day-to-day control, leaving 

teams reliant on scattered documentation and testing tools rather than cohesive governance 

solutions. 

 

RQ2 – From gaps to concrete agendas 

Addressing RQ2 (underexplored intersections) the two-dimensional matrix highlights 

weak support for team/system level enforcement and accountability, organizational 

implementation processes, sectoral/national adaptive mechanisms, and international 

coordination and interoperability tools.  

Team/system × enforcement & accountability 

Most frameworks emphasize principles and risk lists, but give little guidance on concrete 

sanctions, redress, or liability allocation at project level (Birkstedt et al., 2023; Wirtz et al., 2022; 

Wirtz et al., 2020; Batool et al., 2025). Case-based work shows practices that “produce 

knowledge for decision making” but not clear escalation, whistleblowing, or user-level remedy 

paths tied to artifacts like logs or incident reports (Papagiannidis et al., 2022). Future work 

should design project-level enforcement artifacts that tie logs, model documentation, and 

incident reports directly to escalation paths, whistleblowing channels, and user-level remedy 

processes, clarifying who is liable for which failures at the system level. Programmatic agendas 

could include pilots that embed such artifacts into existing development workflows and 

empirically evaluate their impact on incident handling outcomes. 

Organizational × process/implementation mechanisms 

Systematic reviews highlight that implementation processes inside organizations are 

poorly specified: how committees use artifacts (model cards, risk registers), how decisions are 

documented, and how trade-offs are resolved over time (Birkstedt et al., 2023; Schneider et al., 

2020; Papagiannidis et al., 2022; Batool et al., 2025). Even business-oriented frameworks 
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largely stay at “who/what is governed,” not at detailed workflow design, handoffs, and iteration 

(Schneider et al., 2020; Papagiannidis et al., 2022). Earlier IT-governance research points in the 

same direction. Kurti et al. (2014) showed that effective governance depends not only on formal 

structures but also on critical success factors linked to resource management and the human 

dimension, while Barolli and Kurti (2018) found that different organizational levels prioritize 

governance factors differently and warned that unmanaged divergence across levels can 

weaken alignment. These findings support the argument that research programs should 

develop detailed workflow blueprints that specify how committees use model cards, risk 

registers, and documentation in decision meetings, including handoffs, iteration cycles, and 

traceable trade-off records. Comparative case studies could test which process designs most 

effectively embed governance into everyday organizational routines rather than treating it as an 

ad hoc overlay. 

Sectoral/national × adaptive & experimental mechanisms 

Layered and regulatory frameworks stress static regulation and standards, while legal 

sandboxes, policy pilots, and iterative updating loops are only beginning to appear and lack 

formalization, particularly outside “frontier” or finance-like contexts (Agarwal & Nene, 2025; 

Zhong et al., 2025; Park, 2025; Kulothungan & Gupta, 2025). Energy and public sector 

frameworks call for lifecycle and KPI-based adaptation but provide few reusable artifacts (e.g., 

standardized learning reviews, cross-case comparison tools) (Wirtz et al., 2022; Park, 2025). 

Future agendas should prototype sectoral sandboxes and policy pilots that include reusable 

artifacts (iteration templates, learning review formats, KPI dashboards) to formalize how 

regulatory regimes update in response to evidence from deployed AI systems. Cross-sector 

programs could compare different adaptive designs to identify which mechanisms most 

effectively keep sectoral and national governance aligned with rapidly evolving AI technologies. 

International/multi-level × coordination & interoperability 

Global analyses call for polycentric, nested governance yet note missing mechanisms 

for artifact interoperability, e.g., how risk tiers, audit reports, or incident taxonomies translate 

across the US–EU–Asia regimes or among multiple international bodies (Zhong et al., 2025; 

Kulothungan & Gupta, 2025; Olugbade, 2025). Crosswalks between major frameworks (EU AI 

Act, NIST RMF, sectoral standards) are largely conceptual, not artifact-level (Agarwal & Nene, 

2025; Ribeiro et al., 2025; Kulothungan & Gupta, 2025; Batool et al., 2025). Research and 

policy programs should cocreate interoperability artifacts, such as cross-walks between risk 

tiers, shared incident taxonomies, and portable audit report schemas, to make governance tools 

translatable across jurisdictions and regimes. Coordinated pilots involving multiple regulators 
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and standards bodies could empirically test how such artifacts support vertically integrated, 

polycentric AI governance in practice  

 

RQ3 – Effectiveness and empirical deficit 

In response to RQ3 (effectiveness and practical impact), available evidence suggests 

that pattern catalogues, risk-based frameworks, documentation standards and auditing tools are 

promising but face adoption, complexity, and context-fit barriers. Frameworks such as the 

Responsible AI Pattern Catalogue provide systematic guidance across organizational layers but 

require further empirical validation in diverse contexts (Lu et al., 2022). Risk-based integrative 

models offer comprehensive coverage but may be too complex or resource intensive for smaller 

organizations or those outside highly regulated sectors (Wirtz et al., 2022). Documentation 

standards enhance transparency yet face adoption barriers due to workflow misalignment or 

lack of incentives (Winecoff & Bogen, 2024). Regulatory convergence around risk tiered 

oversight is promising but lags behind technological innovation, especially with 

generative/agentic systems requiring adaptive controls beyond static checklists or policies 

(Joshi, 2025; Gandhi et al., 2025). Notably absent are robust mechanisms for including 

marginalized voices or tailoring frameworks to local contexts, a gap highlighted by critiques of 

Euro-American dominance in policy discourse (Roche et al., 2022; Sadiq et al., 2025). There is 

also a shortage of empirical studies evaluating real world effectiveness of proposed artifacts or 

documenting cross-sectoral best practices. Overall, the conceptual maturity of AI governance 

frameworks currently outpaces their evaluated effectiveness, so this review should be read as 

mapping a design space and hypothesis set rather than providing definitive guidance on “what 

works”. 

The two-dimensional organization of literature, by level and mechanism, offers several 

advantages: 

Clarity: It helps distinguish between who is responsible for what at each level versus how those 

responsibilities are enacted through structures/processes/tools (Karataş & Çakır, 2023; Batool 

et al., 2025). 

Comprehensiveness: It ensures that all relevant aspects are considered rather than focusing 

solely on one dimension (e.g., only strategic policy or only technical tools) (Karataş & Çakır, 

2023). 

Gap Identification: It reveals underexplored intersections, for example, tactical-level tools or 

operational-level relational processes, which may be overlooked in single-axis reviews (Batool 

et al., 2025). 
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Implementation Guidance: Practitioners can better map their own organizations’ needs 

against a matrix of possible interventions at each level/mechanism intersection (Papagiannidis 

et al., 2022). 

Recent reviews argue that this multidimensional view is especially valuable as 

organizations move from principle-based to practice-based AI governance, and as regulatory 

requirements become more granular across sectors (Batool et al., 2025; Papagiannidis et al., 

2025). 

 

RECOMMENDATIONS 

Based on the above findings and discussion, organizations should prioritize four 

recommendation areas: team-level accountability, organizational workflow design, adaptive 

sectoral governance, and cross-jurisdiction interoperability. 

This study recommends that future AI governance efforts prioritize the weakest cells in 

the level × mechanism matrix rather than adding more high-level principles alone. The literature 

indicates that team-level enforcement and accountability remain weakly specified, so 

organizations should develop project-level artifacts that connect logs, model documentation, 

and incident reports to escalation paths, whistleblowing channels, and user remedy processes. 

Empirical pilots should test whether embedding these artifacts into existing development 

workflows improves incident handling and clarifies liability at the system level. 

At the organizational level, governance frameworks should specify how committees use 

model cards, risk registers, and documentation in decision making, because implementation 

workflows, handoffs, and trade-off resolution processes remain poorly defined. Comparative 

case studies should evaluate which workflow designs best embed governance into routine 

organizational practice rather than treating it as an ad hoc compliance overlay. 

Sectoral and national governance should become more adaptive and experimental, 

since static regulation and standards lag rapidly evolving AI systems. Reusable artifacts such as 

sandbox protocols, iteration templates, learning review formats, and KPI dashboards should be 

developed to formalize governance updates in response to deployment evidence.  

At the international level, regulators and standards bodies should co-develop 

interoperability artifacts such as crosswalks between risk tiers, shared incident taxonomies, and 

portable audit-report schemas to support polycentric, vertically coordinated governance across 

jurisdictions. 

These recommendations are necessary because current AI governance literature is 

conceptually mature but still lacks strong empirical validation of what works in practice. 
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CONCLUSION 

Multi-level frameworks for AI governance, distinguishing between strategic policy-setting 

bodies, operational organizational processes, and tactical project/team controls, are well-

established in recent literature. Actionable artifacts such as pattern catalogues, risk 

management tools, documentation standards, and auditing procedures are increasingly 

available to bridge the principles-to-practice gap across sectors. However, persistent challenges 

remain regarding inclusivity of diverse perspectives, adaptability to rapidly evolving technologies 

like generative/agentic AI, empirical validation in real-world settings, and effective translation 

from high-level ethics to daily operations. 

Several foundational works in IT/AI governance propose organizing mechanisms by both 

level (strategic/operational/tactical) and mechanism type (structures/processes/tools), often 

referencing De Haes & Van Grembergen’s triad (Karataş & Çakır, 2023; Bhaskaran & Jaafar, 

2022; Haes & Grembergen, 2004). Recent systematic reviews explicitly recommend this 

approach for clarity and completeness (Karataş & Çakır, 2023; Batool et al., 2025). Karataş & 

Çakır (Karataş & Çakır, 2023) systematically review IT governance by mapping structures (e.g., 

committees), processes (e.g., planning), and relational mechanisms across levels. Batool et al. 

(Batool et al., 2025) classify AI governance artifacts by team, organization, industry, national, 

and international levels while distinguishing between frameworks (structure), policies/processes 

(process), and technical tools. Papagiannidis et al. (2022) use a structural–relational–procedural 

lens mapped onto organizational layers. 

Our work shows that organizing AI governance by levels (strategic, operational, tactical) 

and mechanism types (structures, processes, tools) clarifies who is responsible for what and 

how those responsibilities are enacted in practice, while bringing together otherwise fragmented 

work on policies, processes, and technical artifacts.  

Applying the construct proposed here, the current literature reveals rich coverage at 

strategic and organizational levels and a growing ecosystem of artifacts, pattern catalogues, risk 

models, documentation standards, and auditing tools, plus recurring integration patterns of 

top-down translation, bottom-up feedback, and shared foundations with local implementation. 

The two-dimensional mapping highlights four particularly weakly supported intersections: 

(a) team/system × enforcement & accountability, (b) organizational × process/implementation, 

(c) sectoral/national × adaptive & experimental mechanisms, and (d) international/multi-level × 

coordination & interoperability. These gaps indicate where new artifacts and workflows are most 

urgently needed. 

Organizing the literature on AI governance by both level (strategic/operational/tactical) 

and mechanism type (structures/processes/tools) offers a powerful lens for organizing both 
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scholarship and practice in AI governance but requires further empirical study to realize its full 

potential. 

The literature converges that current framework over support top-down principles and 

taxonomies, and under support bottom-up evidence flows, concrete enforcement, adaptive 

experimentation, and cross regime interoperability at specific organizational and governance 

levels.  

 

LIMITATIONS AND FUTURE RESEARCH 

This review has several limitations. First, the search was restricted to the 50 most 

relevant papers, which may bias coverage toward highly cited or recent work and 

underrepresent grey literature and practice reports. Second, only English-language publications 

were analyzed, reinforcing the existing dominance of Global North perspectives in AI 

governance debates. Third, much of the underlying literature is conceptual or 

framework-oriented, with limited empirical evaluation of the effectiveness of specific 

mechanisms or integration patterns in real organizations. Last, using Consensus improved 

breadth and efficiency in identifying candidate studies, but AI-assisted search tools can show 

inconsistent recall and selection bias, so all outputs were manually verified and should be 

interpreted as supporting, rather than replacing, conventional systematic search procedures 

(Tosi, 2025; Mogoale et al., 2025; Sušnjak et al., 2024). 

Future research should empirically test two-dimensional models in diverse 

sectors/geographies, especially within the organizational × process/implementation intersection 

where concrete workflows remain weakly specified. Future work should develop guidance for 

underexplored intersections (e.g., tactical-processes), thereby strengthening the team/system × 

enforcement & accountability cell through project-level controls and escalation paths. Research 

should design and evaluate adaptive and experimental governance mechanisms (e.g., 

sandboxes, policy pilots), directly addressing the sectoral/national × adaptive & experimental 

mechanisms gap. Finally, work on cross-regime coordination and interoperability tools should 

target the international/multi-level × coordination & interoperability intersection through shared 

taxonomies, crosswalks, and portable audit schemas. 
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