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Abstract- The rapid adoption of artificial intelligence, cloud computing, big data analytics, and digital platforms has significantly 

increased the complexity of enterprise data management and governance. Organizations increasingly require mature data 

governance capabilities to ensure that enterprise data is accurate, secure, accessible, compliant, traceable, and suitable for 

intelligent decision-making. However, conventional data governance maturity models frequently depend on manually assessed 

capabilities, static evaluation criteria, and periodic assessments, limiting their ability to respond to rapidly changing data 

environments and emerging AI-driven requirements. This research proposes an AI-Enabled Data Governance Maturity 

Framework for Intelligent Enterprise Data Management that integrates artificial intelligence, machine learning, predictive 

analytics, data quality management, metadata management, data lineage, security, privacy, compliance, and governance 

automation into a unified maturity assessment approach. The proposed framework evaluates enterprise governance capabilities 

across multiple maturity dimensions, including data strategy, organizational governance, data quality, metadata management, 

lineage and traceability, security and privacy, regulatory compliance, technology enablement, AI governance, and automation. 

AI-driven analytical mechanisms are incorporated to assess governance performance, identify capability gaps, predict 

governance risks, and recommend prioritized improvement actions. The framework further introduces continuous monitoring 

and feedback mechanisms to enable organizations to dynamically update their maturity assessments as data environments, 

business requirements, technologies, and regulatory conditions evolve. A maturity scoring mechanism can classify organizations 

into progressive levels ranging from initial and developing governance practices to managed, intelligent, predictive, and 

optimized governance capabilities. The proposed approach aims to reduce manual assessment effort, improve governance 

transparency, strengthen data quality and compliance, and support continuous improvement of enterprise data management 

practices. The framework can be evaluated using metrics such as maturity assessment accuracy, governance-risk prediction 

accuracy, data-quality improvement, compliance effectiveness, automation rate, assessment efficiency, and reduction in 

governance-related incidents. The proposed framework provides a foundation for organizations seeking to transition from 

traditional governance practices toward intelligent, adaptive, and AI-enabled enterprise data governance. 
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I. INTRODUCTION 

 
The rapid growth of artificial intelligence, cloud computing, 

big data analytics, Internet-based applications, and digital 

business platforms has transformed the way organizations 

collect, process, store, share, and consume data. Enterprise data 

has become a strategic asset that directly influences operational 

efficiency, customer experience, regulatory compliance, risk 

management, and organizational decision-making. However, 

the increasing volume, velocity, variety, and complexity of 

enterprise data have created substantial challenges related to 

data quality, security, privacy, ownership, metadata, lineage, 

compliance, and accountability. Consequently, organizations 

require structured data governance mechanisms that can 

continuously evaluate and improve the maturity of their data 

management capabilities. 

Traditional data governance maturity models generally 

evaluate governance capabilities through predefined 

dimensions, manual assessments, questionnaires, interviews, 

and periodic audits. Although these approaches provide a 

useful baseline for understanding organizational maturity, they 

may not adequately capture the dynamic characteristics of 

modern enterprise data environments. Changes in data 

architecture, cloud infrastructure, business processes, 

regulatory requirements, artificial intelligence applications, and 

data consumption patterns can rapidly alter governance 

requirements. Therefore, organizations need governance 

maturity frameworks that can continuously monitor data 

environments and provide intelligent recommendations for 

improvement. 
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 Artificial intelligence provides an opportunity to enhance 

conventional data governance maturity assessment by 

introducing automated analysis, predictive risk identification, 

anomaly detection, intelligent recommendations, and 

continuous monitoring. AI and machine learning algorithms 

can analyze large volumes of metadata, data-quality 

measurements, lineage information, access patterns, policy 

violations, and governance performance indicators. These 

capabilities can help organizations identify governance 

weaknesses, predict potential risks, and prioritize improvement 

activities. 

 

This research proposes an AI-Enabled Data Governance 

Maturity Framework for Intelligent Enterprise Data 

Management. The framework integrates artificial intelligence, 

machine learning, predictive analytics, data quality 

management, metadata governance, data lineage, security, 

privacy, compliance, data stewardship, and governance 

automation into a unified maturity assessment architecture. The 

proposed framework is designed to evaluate enterprise 

governance capabilities across multiple dimensions and 

dynamically determine the maturity level of an organization. 

 

The framework further introduces AI-based mechanisms for 

governance gap analysis and predictive risk assessment. 

Instead of simply determining the current maturity level, the 

framework aims to identify areas requiring improvement and 

recommend appropriate governance actions. Continuous 

feedback mechanisms allow the maturity assessment to evolve 

as organizational processes, technologies, datasets, and 

regulatory requirements change. 

 

The primary objective of this research is to establish an 

intelligent and adaptive approach to enterprise data governance 

maturity assessment. By integrating AI with governance 

processes, organizations can move from static and manually 

driven governance toward continuous, predictive, and 

automated governance. The proposed framework can 

contribute to improved data quality, stronger compliance, 

enhanced security, greater transparency, and more effective 

enterprise data management. 

 

II. BACKGROUND OF ENTERPRISE DATA 

GOVERNANCE 
 

Enterprise data governance refers to the organizational 

framework used to establish policies, standards, 

responsibilities, processes, and controls for managing 

enterprise data. It defines how data should be created, accessed, 

maintained, protected, shared, and retired throughout its 

lifecycle. 

 

Effective governance establishes clear ownership and 

accountability for enterprise data. It also provides mechanisms 

for measuring data quality, enforcing security policies, 

maintaining metadata, tracking data lineage, and demonstrating 

regulatory compliance. As organizations increasingly depend 

on data-driven operations, governance has become an 

important component of enterprise strategy. 

 

III. EVOLUTION OF DATA GOVERNANCE 

 

Data governance has evolved from traditional centralized data 

management practices toward distributed and technology-

enabled governance models. Early approaches relied heavily on 

data administrators, manually maintained documentation, and 

centralized control structures. 

 

The adoption of cloud computing, big data platforms, data 

lakes, data meshes, data fabrics, and artificial intelligence has 

introduced new governance requirements. Modern governance 

frameworks therefore need to accommodate distributed data 

ownership, automated processing, real-time data flows, 

machine learning models, and increasingly complex regulatory 

environments. 

 

 
  

IV. DATA GOVERNANCE MATURITY 

 

Data governance maturity represents the capability of an 

organization to systematically manage, control, protect, and 

utilize its data assets. A mature governance organization 

typically has clearly defined policies, responsibilities, quality 
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 standards, metadata practices, security controls, compliance 

mechanisms, and measurement processes. 

 

Maturity assessment allows organizations to identify their 

current governance capabilities and determine areas where 

improvements are required. A maturity framework can also 

provide a structured roadmap for progressing from basic 

governance practices toward advanced and intelligent 

governance. 

 

Limitations of Traditional Maturity Models 

Conventional maturity models frequently rely on manual 

questionnaires, interviews, expert judgment, and periodic 

evaluations. Such approaches can be time-consuming and may 

introduce subjectivity into maturity scoring. 

 

Another limitation is that static assessments may become 

outdated as enterprise data environments evolve. A governance 

capability classified as mature at one point may become 

insufficient after the introduction of new cloud platforms, AI 

applications, data sources, or regulatory requirements. These 

limitations create a need for continuous and AI-enabled 

maturity assessment. 

 

Role of Artificial Intelligence in Data Governance 

Artificial intelligence can enhance data governance by 

automating repetitive governance activities and analyzing large 

volumes of enterprise information. Machine learning 

algorithms can identify patterns in data-quality measurements, 

access behavior, metadata changes, and governance incidents. 

AI can also support policy recommendations, anomaly 

detection, data classification, risk prediction, and compliance 

monitoring. By integrating these capabilities into a maturity 

framework, organizations can obtain a more dynamic view of 

governance performance. 

 

Intelligent Enterprise Data Management 

Intelligent enterprise data management combines traditional 

data management practices with AI, automation, predictive 

analytics, and advanced metadata capabilities. It focuses on 

making data management processes more adaptive and 

responsive to changing enterprise conditions. 

An intelligent data management environment can automatically 

discover data assets, monitor quality, identify governance 

violations, analyze dependencies, and recommend corrective 

actions. This creates a foundation for continuous governance 

improvement. 

V. PROPOSED AI-ENABLED DATA 

GOVERNANCE MATURITY FRAMEWORK 

 

The proposed framework consists of interconnected layers 

designed to evaluate and improve enterprise data governance 

maturity. The major layers include: 

Data Sources → Data Collection → Metadata and Governance 

Intelligence → AI-Based Assessment → Maturity Scoring → 

Risk Prediction → Governance Recommendations → 

Continuous Monitoring 

The framework collects information from enterprise data 

platforms and governance systems. AI-based assessment 

mechanisms analyze the collected information and calculate 

maturity scores across predefined governance dimensions. 

Predictive models identify potential risks and generate 

improvement recommendations. 

  

VI. ENTERPRISE DATA SOURCES AND 

GOVERNANCE INPUTS 

 

The framework can integrate information from databases, data 

warehouses, data lakes, cloud platforms, enterprise 

applications, APIs, data pipelines, data catalogs, security 

systems, and governance repositories. 

Governance inputs may include metadata, data-quality 

measurements, lineage information, access records, policy 

violations, compliance results, ownership information, and 

audit findings. These inputs provide the evidence required for 

intelligent maturity assessment. 

 

 Data Governance Maturity Dimensions 

The framework evaluates maturity across multiple dimensions. 

These dimensions can include: 

 Data strategy and governance policies 

 Data ownership and stewardship 

 Data quality management 

 Metadata management 

 Data lineage and provenance 

 Data security and privacy 

 Regulatory compliance 

 Master data management 

 Data architecture 

 Data lifecycle management 

 Governance automation 

 AI governance 
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  Data observability 

 Risk management 

Each dimension contributes to an overall governance maturity 

score. 

 

Data Strategy and Governance Policies 

A strong data strategy establishes the organization's long-term 

objectives for data management and governance. Policies 

define requirements for data access, quality, security, privacy, 

classification, retention, and usage. 

 

The proposed framework evaluates the existence, consistency, 

enforcement, and effectiveness of governance policies. AI-

based analysis can identify gaps between documented policies 

and actual enterprise data practices. 

 

Data Ownership and Stewardship 

Data ownership establishes accountability for enterprise data 

assets, while data stewardship focuses on maintaining their 

quality, usability, security, and compliance. 

The framework can evaluate whether critical datasets have 

clearly assigned owners and stewards. It can also analyze 

governance activities and identify data assets that lack 

appropriate accountability. 

 

VII. DATA QUALITY GOVERNANCE 

 

Data quality is a central component of governance maturity. 

Poor-quality data can lead to incorrect analytics, operational 

failures, financial losses, and unreliable AI outcomes. 

 

The framework can evaluate dimensions such as accuracy, 

completeness, consistency, validity, uniqueness, and 

timeliness. AI-based anomaly detection can identify unusual 

quality patterns and predict potential quality deterioration. 

 

Metadata Governance 

Metadata provides information about the meaning, structure, 

ownership, location, and usage of data assets. Effective 

metadata governance enables organizations to discover and 

understand enterprise data. 

 

The proposed framework evaluates metadata completeness, 

accuracy, consistency, coverage, ownership, and maintenance. 

AI can assist with metadata discovery, classification, 

enrichment, and automated documentation. 

Data Lineage and Provenance Governance 

Data lineage provides visibility into how data moves between 

systems and transformations. Provenance captures information 

about the origin and processing history of data. 

 

The framework incorporates lineage and provenance as 

maturity indicators because reliable traceability supports 

impact analysis, data-quality investigations, compliance, and 

audit readiness. 

 

Data Security and Privacy Governance 

Security and privacy are fundamental components of enterprise 

data governance. Organizations must ensure that data is 

protected from unauthorized access, inappropriate use, loss, 

and disclosure. 

 

The framework can evaluate access-control mechanisms, data 

classification, encryption practices, privacy controls, sensitive-

data monitoring, and security policy enforcement. AI-based 

analytics can help identify abnormal access patterns and 

potential governance risks. 

 

Regulatory Compliance and Audit Readiness 

Organizations operating in regulated environments must 

demonstrate that their data practices comply with applicable 

laws, regulations, and internal policies. Governance maturity 

therefore depends on the organization's ability to monitor and 

document compliance. 

 

The proposed framework can integrate compliance indicators 

into maturity scoring. AI can assist with identifying policy 

violations, monitoring regulatory requirements, and generating 

evidence for audit activities. 

 

AI-Based Governance Maturity Assessment 

The AI assessment layer analyzes governance indicators 

collected from enterprise systems. Machine learning models 

can identify patterns associated with high- and low-performing 

governance capabilities. 

 

The assessment process can generate dimension-specific scores 

and an overall maturity score. AI-based evaluation can reduce 

reliance on subjective manual assessment and enable more 

frequent governance evaluation. 
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 VIII. GOVERNANCE MATURITY SCORING 

MODEL 

 

A multi-level maturity model can be used to classify enterprise 

governance capabilities. A possible five-level structure is: 

 Level 1 – Initial: Governance activities are informal and 

largely reactive. 

 Level 2 – Developing: Basic policies and governance 

responsibilities are established. 

 Level 3 – Managed: Governance processes are 

standardized and measured. 

 Level 4 – Intelligent: AI and automation are integrated into 

governance activities. 

 Level 5 – Predictive: Governance is continuously 

monitored, optimized, and supported by predictive 

intelligence. 

The maturity score can be calculated using weighted indicators 

across governance dimensions. 

 

IX. PREDICTIVE GOVERNANCE RISK 

ASSESSMENT 

 

A major contribution of the proposed framework is its ability 

to predict governance risks. Machine learning models can 

analyze historical incidents, quality trends, access behavior, 

compliance violations, metadata changes, and other 

governance indicators. The resulting risk predictions can help 

organizations identify potential governance failures before they 

become significant operational or compliance problems. Risk 

scores can also be used to prioritize remediation activities. 

 

Governance Gap Analysis 

Governance gap analysis compares the organization's current 

capabilities with its desired maturity level. The framework can 

automatically identify dimensions where governance 

performance is below the target. 

 

For example, an organization may demonstrate strong data-

quality controls but weak metadata governance. The 

framework can identify this imbalance and recommend 

metadata-related improvement initiatives. 

 

 

 AI-Driven Governance Recommendations 

AI can be used to generate prioritized recommendations based 

on identified maturity gaps and predicted risks. 

Recommendations may include implementing additional data-

quality controls, improving metadata coverage, assigning data 

owners, strengthening access controls, or automating 

compliance monitoring. 

 

Recommendation systems can consider business priorities, risk 

severity, resource availability, and governance dependencies 

when prioritizing actions. 

 

 Governance Automation 

Automation enables organizations to execute governance 

processes with reduced manual intervention. Automated 

mechanisms can perform data classification, metadata 

extraction, quality checks, policy validation, compliance 

monitoring, and governance alerts. 

 

As maturity increases, the proportion of governance processes 

performed automatically can become an important maturity 

indicator. 

 

Data Observability and Continuous Monitoring 

Data observability provides continuous visibility into the health 

and behavior of enterprise data pipelines and assets. It can 

monitor data quality, freshness, volume, schema changes, 

pipeline failures, and anomalies. 

 

Integrating observability information into the maturity 

framework enables governance assessments to be based on 

current operational evidence rather than periodic manual 

evaluations. 

 
  

X. AI GOVERNANCE AND RESPONSIBLE 

DATA MANAGEMENT 
 

The increasing use of AI creates additional governance 

requirements related to model transparency, fairness, 

accountability, privacy, explainability, and risk management. 
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 An AI-enabled data governance maturity framework should 

therefore evaluate an organization's ability to govern data used 

for AI systems. Responsible data management can improve 

trust in AI-driven enterprise applications. 

 

Human-in-the-Loop Governance 

Although AI can automate many governance activities, human 

oversight remains important for high-impact decisions. Data 

stewards, governance committees, security teams, and 

compliance professionals can validate AI-generated 

recommendations. 

 

Human feedback can also be used to improve AI models and 

reduce inappropriate recommendations. This creates a balanced 

governance model combining automation with organizational 

expertise. 

 

Continuous Learning and Adaptive Governance 

Enterprise environments continuously change as organizations 

introduce new applications, datasets, cloud services, AI 

models, and business processes. Therefore, governance 

maturity should not be treated as a one-time assessment. 

 

The proposed framework incorporates continuous learning 

mechanisms that use new governance evidence to update 

maturity scores and predictions. This enables the framework to 

adapt to changing enterprise conditions. 

 

Evaluation Methodology 

The framework can be evaluated using both quantitative and 

qualitative measures. Quantitative evaluation can measure 

maturity-assessment accuracy, governance-risk prediction 

accuracy, anomaly-detection precision, compliance-

monitoring effectiveness, data-quality improvement, 

automation rate, and assessment time reduction. 

 

A comparative evaluation can also be performed between 

conventional manual maturity assessment and the proposed AI-

enabled approach. The results can demonstrate whether AI-

based assessment improves efficiency, consistency, 

responsiveness, and governance outcomes. 

 

Expected Benefits 

The proposed framework can provide organizations with 

continuous visibility into their governance capabilities. AI-

based maturity assessment can reduce manual evaluation effort 

while providing more objective and evidence-based 

measurements. Predictive risk analysis can enable proactive 

governance, while automated recommendations can help 

organizations prioritize improvement activities. The 

framework can also strengthen data quality, security, privacy, 

compliance, transparency, and organizational accountability. 

 

XI. CHALLENGES AND LIMITATIONS 

 

Several challenges may affect the implementation of an AI-

enabled governance maturity framework. Data heterogeneity, 

incomplete metadata, inconsistent governance policies, legacy 

systems, and limited integration capabilities can reduce 

assessment accuracy. 

 

AI models may also produce incorrect predictions when 

training data is insufficient or biased. Organizations must 

therefore implement model validation, explainability 

mechanisms, human oversight, privacy controls, and 

appropriate security measures. 

 

Future Research Directions 

Future research can investigate generative AI and large 

language models for automated governance policy 

interpretation, documentation generation, compliance analysis, 

and governance recommendations. Knowledge graphs can also 

be integrated to represent relationships among data assets, 

policies, owners, risks, and governance controls. 

 

Further research can explore autonomous governance agents, 

real-time maturity assessment, federated governance across 

multi-cloud environments, predictive compliance, explainable 

maturity scoring, and self-optimizing governance architectures. 

 

XII. CONCLUSION 

 

The increasing complexity of enterprise data environments 

requires organizations to adopt governance approaches that are 

adaptive, measurable, intelligent, and continuously improving. 

Traditional maturity models provide valuable foundations but 

may be limited by manual assessments and static evaluation 

processes.  

 

The proposed AI-Enabled Data Governance Maturity 

Framework for Intelligent Enterprise Data Management 

integrates artificial intelligence, machine learning, predictive 

analytics, data quality, metadata, lineage, security, privacy, 
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 compliance, and governance automation into a unified 

framework. It enables organizations to evaluate governance 

maturity, identify capability gaps, predict potential risks, and 

receive prioritized recommendations for improvement. 

 

By shifting governance maturity assessment from periodic 

manual evaluation toward continuous AI-enabled analysis, the 

framework can support more proactive and evidence-based 

enterprise data governance.  

 

The proposed approach provides a foundation for organizations 

seeking to develop intelligent, adaptive, scalable, and 

trustworthy data management capabilities in increasingly data-

driven digital environments. 
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