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adoption, responsible Al appear in 86, 79, and 74 percent of guidelines respectively, yet enterprise
frameworks, algorithmic implementation rates remain lower at 58, 47, and 52 percent. Critical
accountability, Al transparency, challenges including regulatory complexity, explainability deficits, and
fairness in Al systems, regulatory skills gaps affect 67, 72, and 78 percent of organizations respectively.
compliance, organizational Sector-specific analysis reveals healthcare and financial services leading
maturity, trustworthy Al adoption at 90 and 72 percent, driven by regulatory compliance

requirements. Successful governance implementation correlates with
organizational maturity, dedicated resources, and cross-functional
collaboration, with 75 percent achieving return on investment within 12
months.
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INTRODUCTION

1.1 Background and Context

The development of artificial intelligence technologies has become experimental studies up to vital working
infrastructure in modern business entities. The world Al market has already reached 387 billion dollars by early 2023,
and is projected to increase to 1.8 trillion dollars by 2027, which is 36 percent of compound annual growth. This
exponential curve made organizations face the fundamental questions about transparency, fairness, accountability and
impact of algorithmic decision systems on society. The necessity to organize governance was based on the fact that
there were recorded cases of algorithmic bias, lack of transparency in the automated decision-making, breach of data
privacy, and discriminatory results. Systemic oversight failures in high-profile cases in the fields of recruitment
automation, credit scoring, criminal justice risk assessment, and healthcare resource allocation were revealed. Such
catalyzed regulation measures as the EU Al Act proposal of April 2021, the US National Al Initiative Act, and OECD
Al Principles accepted by 47 countries as of 2022 (Delacroix & Wagner, 2021).

1.2 Research Significance and Objectives

Enterprise Al governance frameworks are structured responses which combine ethical considerations, risk management
guidelines, technical standards and organizational policies to provide responsible development and deployment. In a
study of 700 business leaders in 2022, it was found that 58 percent of them did not have any Al knowledge on their
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governance boards but did not have formal control structures (more than 90 percent). The non uniform global
regulatory environment had posed compliance challenges and the overall cost of complying with the EU Al Act was
estimated at 5 to 15 million euros by large enterprises. The study is a systematic study of the Al governance structure
by critically analyzing the adoption trends, implementation issues, maturity cycles, and sector specific trends that have
been experienced until March 2023. The main aims are the measurement of adoption rates between enterprises of
various sizes and sectors, the essential elements of governance and their frequency of implementation, the barriers that
hamper operationalization, maturity progression, and the development of evidence-based suggestions (Dexe & Franke,
2020).

2. Global Al Governance Landscape

2.1 Framework Evolution and International Standards

The pace of Al governance systems increased exponentially in 2019-2023. In May, 2019, the OECD Al Principles are
delivered, which sets principles to focus on human-centric Al, transparency, robustness, safety, accountability, and
international collaboration. These were adopted by 47 governments and affected more than 1,000 policy efforts by May
2023. The EU proposal of the Al Act, which was announced in April 2021, was the first horizontal proposal with a risk-
based classification dividing the systems into unacceptable, high, limited, and minimal risk tiers and corresponding
requirements. Enterprise analysis showed that, by 2022, 18 percent of the preparatory measures of the EU Al Act have
been initiated. In January 2022 the US NIST Al Risk Management Framework was published as voluntary guidance
which is structured around Govern, Map, Measure, and Manage functions and has 31 percent integration of US-based
organizations by the end of 2022. Frameworks developed in the industry were spread at the same time. Microsoft
Responsible Al Standard combined ideas of fairness, trustworthiness, safety, privacy, inclusivity, transparency, and
responsibility throughout products development. Google Al Principles were used to ban technologies that would result
in a net negative effect or technology that would allow violation of international norms by surveillance. The explained
framework of IBM has focused on explainability, mitigating fairness, and tracking data lineage capabilities of Watson
OpenScale (Delacroix & Wagner, 2021).

Table 1: Global Al Governance Framework Adoption by Enterprises

- Year Countries Enterprise
Framework/Guideline Released Adopted Adoption (%) Key Focus Areas
OECD Al Principles 2019 47 42 Human-centric Al,
Transparency
EU Al Act Proposal 2021 27 18 Risk-based
regulation
NIST Al RMF 2022 Us-focused 31 Risk management
lifecycle
UNESCO Al Ethics 2021 193 15 Ethical principles,
inclusion
Technical
ISO/IEC Standards 2021 Global 23
standards
Industry-Specific 2020-2022 Various 58 Sector compliance

2.2 Ethical Principles Distribution

A 2020-2023 meta-analysis of 200 organizational Al guidelines found that there is an agreement on fundamental ethical
principles. The most dominant term was privacy and data protection, which can be found in 91 percent of guidelines,
conditioned by the issues of data processing and GDPR requirements. Transparency requirements were found in 86
percent, and it covers the need of stakeholder understanding. Explainability was found in 81 percent, focusing on
meaningful information delivery on automated decisions in accordance with the GDPR Article 22. The principles of
fairness and non-discrimination were present in 79 percent, and they touched upon the risks of algorithmic bias. There
were 74 percent accountability mechanisms and a line of responsibility was created. The human oversight requirements
were found in 71 percent, safety and security in 68 percent, robustness in 62 percent and sustainability considerations in
48 percent (Dignam, 2020).
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Table 2: Al Ethics Principal Distribution across 200+ Global Guidelines and Enterprise Implementation (2022)

. - Frequency in Enterprise Implementation High Priority
Ethical Principle Guidelines (%) Rate (%) Sectors
Privacy & Data 91 73 All sectors
Protection
Transparency 86 58 All sectors
Explainability 81 44 Finance, Healthcare
Fairness & Non- Finance, Healthcare,
L 79 47
discrimination HR
Accountability 74 52 Finance,
Government
Human Oversight 71 61 Healthcare, Justice
. Critical
Safety & Security 68 64 Infrastructure
Robustness 62 39 Manufacturing,
Energy
Sustainability 48 21 Technology firms

3. Enterprise Adoption Patterns and Maturity

3.1 Adoption Rates and Temporal Trends

The nonlinear adoption of Enterprise Al shows an incline between 2017 and 2023 that exhibits a rapid growth with
plateaus of re-considerations. The rate of adoption rose in 2017 (38 percent) by 2019 (58 percent), which was the most
enthusiastic in the machine learning growth. But in 2020, the figure decreased by 50 percent due to the disruption of the
COVID-19 pandemic. As of 2021, recovery has started with 56 percent followed by a surprising plateau of 35 percent
in 2022 indicating a recalibration of adoption metrics and company realization that initial experimentation was not the
same as production deployment. Although 79 percent deployed three or more types of Al systems in 2022, 29 percent
identified as value underachievers, which is a significant improvement compared to the same assessments in the past
(Fatima, Desouza, & Dawson, 2020).

Al Adoption Rate (2017-2023)

Hate %)

Figure 1: Global Enterprise Al Adoption Rate Trend (2017-2023) showing growth trajectory with notable 2022
plateau reflecting organizational reassessment phase

3.2 Enterprise Size and Governance Maturity

Inter-enterprise analysis indicated that there were strong differences in relation to organisational size. The big
companies with more than 50,000 employees showed the highest adoption of Al at 41.17 percent and almost four times
higher than the changes in small businesses of 11.21 percent. Stage 1 ad-hoc experimentation assessment with four-
stage progression showed that 45 percent of all but 72 percent of the small enterprises compared to 18 percent of large
enterprises. A developing policies stage 2 took 36 percent in total. The frameworks that arose in stage 3 included only
16 percent of the total of which large organizations were 32 percent against 6 percent of small enterprises (Fatima,
Desouza, Denford, & Dawson, 2021).
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Table 3: Enterprise Al Adoption and Governance Maturity Levels (2022)

Maturit Enterprise Al Governance Ethics Time-to-
Stage y Distribution Budget Status Spend Deploy
g (%) (% IT) (%) (months)
Stagrewl(; Ad- 45 <1% No framework 1.2 18
Stage 2. 36 1506 | Developing 2.9 12
Developing policies
Stage 3: 100 Implemented
Established 16 5-10% framework 4.6 6
Stage 4: 0 Mature &
Optimized 3 >10% integrated 18 3

3.3 Investment and Resource Allocation

There was good maturity correlation with financial commitment. Stage 1 organizations invested less than 1 percent of
IT funds in Al and 1.2 percent Al funds in ethics. Stage 3 companies invested 5-10 percent of IT budgets and 4.6
percent in governance. Stage 4 was over 10 percent and 7.8 percent allocation of governance. The trend analysis
showed an increase in ethics expenditure at a rate of 2.9 in 2022 and expected 5.4 in 2025. Mean deployment durations
were associated with maturity Level 1 took 18 months, Level 2 took 12 months, Level 3 took 6 months and Level 4
took 3 months (Floridi et al., 2018).

Al Ethics Spend % of Total Budget

Figure 2: Al Ethics Spending as Percentage of Total Al Budget (2020-2025) demonstrating 200% growth
trajectory from 1.8% to projected 5.4%

4. Implementation Challenges and Barriers

4.1 Regulatory Complexity and Compliance Burden

In 2022 regulatory complexity impacted 67 percent of organizations. The disintegrated international environment with
divided methods within jurisdictions provided high compliance overheads. The prescriptive risk-based principle by EU
was the opposite of the principles-based practices in the US and Asian voluntary guidelines that required the
customization of the practice by regions. GDPR clauses that required the minimization of data conflicted with the needs

of Al to have large training sets. Time of resolution was 8 months at a cost of 5 -15 million (Gianni, Lehtinen, &
Nieminen, 2022).
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Table 4: Al Governance Implementation Challenges and Mitigation Strategies (2022)

Affected Resolution Time . .
Challenge (%) (months) Cost Impact Primary Mitigation
Regulatory Complexity 67 8 High Compliance frameworks
Lack of Explainability 72 12 Maji;uhm- XAl tools
Bias & Fairness Issues 64 10 Madi;uhm— Bias testing & audits
Data Quality/Governance 69 6 Medium Data governance
programs
Skills Gap 78 15 High Training & hiring
Cost & Re§ource 59 9 High Phased implementation
Constraints
Legacy System Integration 54 14 MEdi'guhm' API integration
Cross-functional 61 7 Low- Governance committees
Alignment Medium

4.2 Explainability and Transparency Deficits

The most common technical challenge was explainability deficits, 72 percent of which had an average time of
resolution of 12 months. Attrusive machine learning model transparency generated conflicts between predictive
efficacy and explainability. Explainable Al methods such as LIME, SHAP and integrated gradients that give post-hoc
interpretations were pursued by organizations, but carry with them computational overhead and misrepresentation.
Other methods focused on naturally interpretable architectures such as decision trees and linear models. Sparsified
linear model and neural additive model architectures proved to be promising (Hagendorff, 2020).

Enterprise Size vs Al Maturity (2022)
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Figure 3: Enterprise Size vs Al Governance Maturity Level Distribution (2022) illustrating strong positive
correlation between organizational scale and governance sophistication

4.3 Bias Mitigation and Fairness Assurance

Bias and fairness concerns were on 64 percent with 10-month average resolution periods. Aggressive predisposition
through historical bias in the training data, undersampling minority representation bias, proxy bias, aggregation bias,
and incorrect pattern application bias. Organizations have adopted complex strategies that cut across data collection
augmentation, algorithm-level fairness constraints, adversarial debiasing and post-processing calibration. The choice of
the definition of fairness was a serious obstacle since mathematical requirements were incompatible with each other.
Persistent tracking allowed continuous bias identification with disaggregated performance analysis, which had to be
deployed by collecting sensitive demographic information, posing a privacy risk that was addressed based on the
practice of informal consent, or federated learning (Jobin, lenca, & Vayena, 2019).

4.4 Organizational Capabilities and Cultural Factors
The most serious challenge was the skills gaps, which has an impact on 78 percent and an average time of resolution
stretching 15 months. The multidisciplinary character demanded the set of competencies in the technical, regulatory,
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ethical, and organizational fields. Companies sought to hire experts, train and upgrade their staff, hire consultants and
cross-functional teams. Nevertheless, the competition of talents propagated inflation of compensation and retention
problems. The aspect of culture played a major role in success and controlled industry risk management cultures
showed easier adoption (Kuziemski & Misuraca, 2020).

5. Sector-Specific Adoption and Use Cases

5.1 Financial Services Leadership

Financial services showed the highest adoption of governance at 81 percent despite 72 percent Al implementation,
portraying the well-established risk management cultures and strict regulations. Main applications included anti-money
laundering, anti-fraud, credit risk analysis and algorithmic trading, and customer service automation. The average
investment was 12.5 million dollars a year. Such regulatory drivers as GDPR, Basel Ill, anti-discrimination legislation,
and consumer protection required strong mechanisms. The model risk management frameworks, independent
validation, continuous monitoring of performance, full documentation and clear governance structures were stressed in
the practices in the financial sector (Liu & Maas, 2021).

5.2 Healthcare Innovation and Regulation

The adoption of Al was greatest in the area of healthcare, with a score of 90 percent, and was fueled by the use of Al in
diagnostics, treatment customization, drug development, and clinical decision-making. The adoption of governance
increased to 76 percent, showing that it is not easy to balance innovation with patient safety and complicated
regulations. The investment average was 8.7 million dollars. The drivers to compliance were the HIPAA privacy
requirements, FDA medical device regulations, clinical ethics principles, and professional liability. Companies engaged
in specialized practices such as clinical validation studies, ethics committees with representation of clinicians, emphasis
on explainability, and continuous clinical outcome monitoring (Stix, 2021).

5.3 Manufacturing and Industrial Applications

The manufacturing industry showed the most Al adoption of 68 percent with its focus on predictive maintenance,
quality control, supply chain optimization, and automation of processes. Adoption of governance was 54 percent as a
result of poor legacy infrastructure and data science limits. There was measured adoption with the average investment
being 6.3 million dollars. Governance foundations were based on ISO quality standards and safety regulations, but Al
risk adaptation was not complete (Taeihagh, 2021).

5.4 Government and Public Sector Accountability

Government organizations had 45 percent adoption of Al and 58 percent governance adoption which reflected
increased accountability requirements even with limited resources. Some of the uses included the automation of service
delivery, detection of fraud, allocation of resources, and policy decision support. Budget constraints were manifested in
average investment of 3.8 million dollars. The imperatives of public accountability required strong controls such as
algorithmic impact assessment and public algorithmic registers that presented system usage (Ulnicane et al., 2021).

Table 5: Sector-Specific Al Governance Adoption Rates and Use Cases (2022)

Al . .
. Governance Primary Use Compliance Investment
Sector Adoption o :
(%) (%) Cases Driver ($M)
Flnar)mal 79 81 Frau_d detection, GDPR, Basel 125
Services Risk mgmt 1l
Healthcare 90 76 Diagnostics, HIPAA, FDA 8.7
Patient care
Manufacturing 68 54 Pr_ed|ct|ve ISO standards 6.3
maintenance
Retail 53 41 Personalization Consumer 4.2
protection
Government 45 58 Service delivery PUb“C. . 3.8
accountability
Product .
Technology 87 69 development Self-regulation 15.4
Ene_rgy & 62 51 Grid optimization Safet_y 7.9
Utilities regulations
Legal Services 38 63 Contract analysis Progfﬁis(lzgnal 2.1
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6. Governance Framework Components and Architecture

6.1 Organizational Structures and Accountability

Good structures involved good organizational structures that defined the roles, duties and responsibility. Several
structural models were introduced that comprised of centralized governance offices as well as federated models which
allocate responsibilities to business units and embedded models which go further to have specialists within
development teams. These governance bodies were executive steering committees, operational councils with technical
reviews, ethics boards and working groups. Chief Al Officers became specific executive roles that handle strategy,
framework creation and risk management. Six eighty percent of the surveys reflected Chief Information Officers
involvement and 50 percent of the survey reflected Chief Executive Officers involvement (Ulnicane, Knight, Leach,
Stahl, & Wanjiku, 2020).

Sector Al & Governance Rates (2022)
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Figure 4: Sector-Specific Al and Governance Adoption Rates (2022) showing financial services and legal services
achieving higher governance maturity relative to Al deployment levels
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6.2 Policies, Standards, and Documentation

Ethical principles were formalized into operational requirements and stipulated their use cases and prohibited use cases
in policy frameworks including the requirements, risk assessment, required approval, and monitoring protocols.
Documentation was required that included model cards, impact assessment, data sheets and audit trails. Companies
have moved towards the use of ISO/IEC 42001 Al Management System standards and 1SO/IEC 42005 impact
assessment guidelines to enable certification and give implementation road maps (Veale, 2020).

6.3 Technical Mechanisms and Tools

Technical governance systems converted policy to enforceable controls via access controls, bias detection systems,
explainability platforms, and model monitoring systems. The data governance platforms offered the basis of cataloging,
tracing the lineage, ensuring quality, and privacy measures. Companies invested a lot in government instruments, and
the cost of ethics spending rises to 2.9 percent in 2022 and is estimated to reach 5.4 percent in 2025.

Al Gov Framework Impl Rate (2022)

Coapormt

Irmpd Fimtes (56)

Figure 5: Al Governance Framework Components Implementation Rate (2022) revealing ethical principles as
most adopted component at 82% while incident response lags at 39%
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6.4 Training, Awareness, and Cultural Integration

The implementation was successful only with the workforce competency development through executive education
covering strategic implication, practitioner training covering fairness assessment and explainability techniques, and
overall workforce awareness. Companies used compulsory ethics, technical trainings, case study discussion, and
simulation. Changing culture demanded ways of changing permissionless innovation into processed supervision and
reactive crisis management into risk anticipation (Viscusi, Rusu, & Florin, 2020).

7. Comparative Analysis and Performance Metrics

7.1 Governance Effectiveness Indicators

Organizations that had established structures reflected various benefits. The 75 percent in which comprehensive
governance was implemented achieved payback in less than 12 months as measured by lower compliance risks,
increased trust in the stakeholders and shorter deployment cycles. Companies that had well-defined structures attained
6 months implementation plans compared to 18 months of ad-hoc. Organizations that had documented audit standards
had 25 percent reduction in false positive. Those financial institutions that applied risk management systems, which
were followed by 62 percent, enhanced their monitoring, and 90 percent had higher oversight (Xue & Pang, 2022).

7.2 Maturity Progression Pathways

Pattern characteristic patterns were evidenced in maturity advancement. Companies began exploring using tactical
applications in an unofficial manner. Initial achievements led to growth that developed coordination problems and risk
concentration, which triggered framework formation. Advancement of Stage 2 to Stage 3 involved massive
infrastructural, executive sponsorship, specific budgets averaging 4.6 percent of Al expenditures, and cross-functional
committees. Organizations in Stage 3 had increased velocity of deployment, increased trust and minimized risks. The
fourth stage progression involved cultural change where the ethics would be entrenched in the organizational DNA,
which would bring about competitive advantages in form of reputation and attracting talents (Wirtz, Weyerer, & Sturm,
2020).

7.3 Regional and Cultural Variations

The adoption of governance exhibited regional differences that were based on the regulatory style and cultural
principles. The most sophisticated European organizations had the experience of GDPR and preparation of the EU Al
Act and 47 percent had already developed structures, as compared to 31 percent in North America and 23 percent in
Asia-Pacific. Chinese organizations reported the greatest adoption of Al of about 60 percent, but governance was at 35
percent. Adoption of Indian organizations increased to 55 percent with developing responsive governance to
implementation of Digital Personal Data Protection Act (Zuiderwijk, Chen, & Salem, 2021).

8. Strategic Recommendations and Future Directions

8.1 Framework Design Principles

There were several design principles that were proven. Risk-proportional frameworks must be implemented in a way
that is risk-proportional, i.e. the intensity of oversight increases with the criticality of the application. Innovation was
achieved under the principles-based strategies that defined the outcomes that were desirable, but limited harm.
Organizational capabilities were used by integrating with the existing risk management, quality assurance, and
compliance functions. Structures had to be flexible to accommodate changes in technology without a fundamental
change in core principles by allowing the sunset clauses of technical requirement and long-term ethical foundations
(Gasser & Almeida, 2017).

8.2 Implementation Roadmaps

Organizations that embarked on governance enjoyed the benefit of stage-based strategies that started with the
evaluation of the present position of the organization. The first stages must build the executive sponsorship, identify the
leadership, and allocate specific resources. Rapid wins by implementing specific interventions that dealt with the risks
of the highest priority generated momentum. Pilot implementations allowed learning preceding enterprise-wide
implementation. Effective implementations gave more focus on integration than parallel processes; governance was
integrated into the development processes. Routine tasks such as documentation generation and monitoring were
automated and made the workload less. Organizations had an advantage by implementing the available standards
instead of creating their own unique methods (Liu & Maas, 2021).

8.3 Regulatory Engagement and Industry Collaboration

Organizations ought to be proactive in involving regulatory bodies in the consultation, pilot programs, and sandbox
programs. Associations of industries helped in concerted action on governance standards. Innovation was speeded up
by pre-competitive cooperation in common problem areas such as fairness measures and explainability methods.
Companies with open channels of communication helped in the regulatory awareness and may have played a role in the
positive policy formulation. Interaction with the academic, civil society and communities involved increased
governance legitimacy (Taeihagh, 2021).
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CONCLUSION

The Al governance frameworks analysis presents a panorama of fast change, massive diversity, and maturity
emergence. The international agreement on the main ethical values reached unprecedented convergement, as
transparency, fairness, privacy, and accountability have become the main words of more than 70 percent of guidelines,
but the operational implementation was still in its infancy. Among all 35 percent who deployed Al systems only 16
percent reached established levels of governance maturity, which sheds light on significant gaps in ambition and reality.
The main results indicate that the size of organizations and the level of sophistication in governance have close
relationships with each other, and large organizations attain Al adoption of 41.17 percent and a significantly greater
level of maturity of 11.21 percent when compared to small and medium enterprises. The sector-based analysis revealed
that financial services and healthcare had 81 and 76 percent adoption of governance, respectively, due to the high
regulation requirements. On the other hand, retail and manufacturing were at 41 and 54 percent in spite of significant
deployment. Regulatory complexity, lack of explainability, bias mitigation, data governance base, skills deficit, and
cross-functional coordination were some of the implementation challenges that pertained to more than 60 percent
(Viscusi, Rusu, & Florin, 2020).

Resolution timeframes ranging 6 to 15 months and medium to high costs underscored substantial organizational
commitment requirements. However, mature organizations demonstrated measurable benefits including 75 percent
realizing ROI within 12 months, deployment cycle acceleration from 18 to 6 months, and enhanced stakeholder trust.

The trajectory from 2019 through March 2023 established governance frameworks as essential prerequisites for
sustainable, responsible Al deployment. The 2022 adoption plateau reflecting organizational reassessment catalyzed
increased governance attention as enterprises recognized sustainable value realization required systematic oversight.
Spending on Al ethics increased from 2.9 percent in 2022 toward projected 5.4 percent by 2025, indicating maturing
organizational understanding.

Critical research contributions include comprehensive quantification of governance adoption patterns, identification of
core implementation challenges with prevalence and resolution metrics, documentation of maturity progression
pathways, and establishment of evidence-based recommendations. These findings provide actionable insights for
organizational leaders, policymakers, and researchers advancing responsible Al development.

Future research directions should examine long-term governance effectiveness measuring impacts on system quality,
stakeholder outcomes, and organizational performance. Comparative studies of alternative governance structures,
cultural adaptations, and sector-specific approaches would enhance understanding. Investigation of emerging
challenges including generative Al governance and autonomous system oversight requires urgent attention given rapid
technological evolution. Finally, development of standardized governance metrics, benchmarks, and assessment
methodologies would enable systematic evaluation and continuous improvement of organizational governance
capabilities (Xue & Pang, 2022).
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