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Abstract 

In the contemporary digital economy, organizations increasingly depend on data as a strategic asset 

for decision-making, innovation, and regulatory compliance. As a result, data governance has 

emerged as a critical organizational function that ensures data is accurate, secure, accessible, and 

ethically managed. The growing complexity, volume, and diversity of data sources have intensified 

challenges related to data quality, regulatory compliance, and risk management. Traditional 

governance approaches, which rely heavily on manual processes and rule-based systems, often 

struggle to scale effectively and remain error-prone in dynamic data environments. Recent 

advancements in artificial intelligence (AI) and machine learning (ML) present transformative 

opportunities to modernize data governance frameworks. AI-driven models enable automation of 

key governance functions such as data validation, anomaly detection, privacy monitoring, and 

compliance enforcement. By reducing human intervention, these technologies enhance accuracy, 

improve real-time monitoring, and ensure adherence to regulatory requirements such as the General 

Data Protection Regulation (GDPR) and the California Consumer Privacy Act (CCPA). This review 

critically examines the role of AI and ML in strengthening data governance practices, with 

particular emphasis on improving data accuracy, compliance, and operational efficiency. Using a 

systematic PRISMA-based methodology, recent academic studies are analyzed to evaluate AI 

applications in data quality management, security, privacy, and compliance monitoring. The 

findings demonstrate that AI-powered governance frameworks significantly reduce data errors, 

enhance scalability, and enable proactive compliance management. However, challenges such as 

ethical concerns, data bias, transparency, and system integration remain. Overall, this study 

highlights the growing importance of AI-driven data governance as a foundation for secure, 

compliant, and reliable data management across industries. 
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Introduction 

In today’s digital and data-centric environment, data governance has become a fundamental pillar 

of effective organizational operations [1-3]. Data governance encompasses the policies, processes, 

standards, and technologies that guide how data is collected, managed, protected, and utilized 

within an organization. Its relevance has increased significantly as enterprises rely heavily on data 

to support strategic decisions, streamline operations, and comply with regulatory obligations [4-7]. 

Effective data governance ensures that organizational data remains accurate, secure, private, and 

accessible, thereby supporting operational efficiency and adherence to legal frameworks such as 

GDPR and CCPA. 

http://yuktabpublisher.com/index.php/TCT
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As data ecosystems expand, organizations face increasing difficulties in maintaining data accuracy 

and regulatory compliance. One of the primary challenges is the massive volume and heterogeneity 

of data generated from diverse sources, including internal systems, external stakeholders, and 

customer interactions [8][9]. Poorly managed large-scale data environments often lead to 

inconsistencies, duplication, and errors, which negatively affect analytics, reporting, and decision-

making. Furthermore, keeping pace with evolving data protection regulations is increasingly 

complex. Manual processes and human oversight in tracking data access, usage, and retention 

heighten the risk of compliance failures, potentially resulting in financial penalties, reputational 

harm, and loss of stakeholder trust. 

To overcome these limitations, AI and machine learning technologies have emerged as powerful 

enablers of modern data governance [10]. These technologies automate traditionally labor-intensive 

tasks such as data validation, anomaly detection, and continuous compliance monitoring. AI-driven 

governance systems also improve data privacy management by automatically tracking access 

controls and ensuring that data storage and processing align with regulatory requirements [11]. As 

a result, organizations can enhance data accuracy, protect sensitive information, and meet 

compliance obligations more efficiently. 

The primary aim of this review is to analyze the contribution of AI-based models to data governance 

and their role in enhancing data accuracy, regulatory compliance, and operational performance. By 

integrating AI and ML into governance frameworks, organizations can address the complexity of 

contemporary data environments, minimize human error, improve decision-making, and streamline 

governance processes. This review highlights how AI technologies are reshaping data governance 

practices and enabling more secure, reliable, and compliant data management across multiple 

sectors. 

Methodology 

This study employed the PRISMA methodology to systematically review scholarly research on AI-

driven data governance models, with a focus on improving data accuracy and compliance through 

automation and machine learning. Relevant studies were identified from peer-reviewed journals, 

conference proceedings, and academic publications addressing the application of AI in data 

governance frameworks. Major academic databases, including IEEE Xplore, SpringerLink, Google 

Scholar, and ScienceDirect, were searched for studies published within the last decade to capture 

recent developments. 

Inclusion criteria targeted studies that explicitly examined AI applications in data governance 

domains such as data quality management, compliance monitoring, data privacy, and security. 

Eligible studies demonstrated how AI techniques—including machine learning, natural language 

processing (NLP), and automation—enhanced governance practices or ensured regulatory 

compliance. Empirical studies, conceptual frameworks, and case analyses were included. 

Studies unrelated to governance automation or compliance management were excluded, as were 

non-peer-reviewed materials such as white papers and industry reports. Data extraction followed a 

standardized protocol capturing research objectives, methodologies, AI techniques used, key 

findings, and governance outcomes. Two independent reviewers conducted the extraction to ensure 

consistency and minimize bias. 



THE COMPUTERTECH 
(An International Peer Review Journal) 
 

13 | P a g e  
 

The selected studies were thematically categorized into automation of data validation, AI-enabled 

compliance monitoring, privacy protection, anomaly detection, and data cleansing. A qualitative 

synthesis was then conducted to evaluate benefits, limitations, and implementation challenges, 

including ethical risks, data bias, transparency, and integration with legacy systems. The findings 

underscore the significant potential of AI-driven governance while highlighting areas for future 

research and improvement. 

Key Concepts in Data Governance 

Data governance represents a structured framework designed to ensure effective data management, 

quality assurance, and security across an organization [12]. It governs the entire data lifecycle—

from creation and storage to usage and disposal—ensuring that data remains accurate, secure, and 

responsibly used in alignment with organizational goals and regulatory requirements [13]. 

Ensuring data accuracy is a core objective of data governance. Reliable data underpins informed 

decision-making, operational optimization, and strategic planning. Inaccurate or inconsistent data 

can lead to flawed insights, inefficiencies, and diminished stakeholder confidence [14]. 

Consequently, governance frameworks must include validation, cleansing, and continuous quality 

monitoring mechanisms. 

Data security is equally critical, particularly as organizations manage growing volumes of sensitive 

information such as financial records and personal data. Robust security measures—including 

encryption, access controls, and incident response mechanisms—are essential to prevent breaches 

and mitigate legal and financial risks [15]. 

Compliance with data protection laws such as GDPR and CCPA forms another central pillar of data 

governance. Regulatory frameworks impose strict requirements on data handling practices, and 

non-compliance can result in significant penalties and reputational damage. Effective governance 

frameworks integrate monitoring and auditing mechanisms to ensure adherence to legal and 

industry standards [16]. 

Core components of data governance include data quality management, data privacy, metadata 

management, and regulatory compliance [17]. Data quality management focuses on ensuring 

accuracy, completeness, consistency, and reliability through validation and cleansing processes 

[18]. Data privacy emphasizes ethical data handling, anonymization, encryption, and transparency 

in data usage [19]. Metadata management provides contextual information about data assets, 

supporting traceability, governance, and accessibility [20]. Compliance mechanisms ensure 

alignment with legal and regulatory requirements through structured policies, audits, and reporting 

tools [21]. 

Together, these components form a comprehensive governance framework that enhances data 

reliability, reduces risk, and enables organizations to leverage data as a strategic resource. Without 

robust governance, organizations face inefficiencies, compliance failures, and erosion of trust. 

AI and Machine Learning in Data Governance 

The exponential growth of organizational data has intensified the need for scalable and intelligent 

data governance solutions. Traditional governance approaches, which rely heavily on manual 
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oversight, often fail to keep pace with the volume and complexity of modern data environments. 

AI and machine learning technologies enhance governance by automating processes, improving 

accuracy, and enabling real-time decision-making. 

AI-powered governance systems support continuous monitoring of data flows, access permissions, 

and compliance risks. These capabilities are particularly valuable in highly regulated industries 

where real-time oversight is essential. AI also improves data classification by automatically 

identifying sensitive or regulated data using NLP and machine learning techniques, even within 

unstructured datasets. 

Machine learning automates data validation, anomaly detection, and policy enforcement by 

identifying patterns and deviations within datasets. These models continuously adapt to evolving 

data environments, improving predictive accuracy over time. Additionally, AI-driven data 

cleansing systems identify duplicates, inconsistencies, and missing values, significantly reducing 

manual effort and enhancing data quality. 

Advanced algorithms such as supervised learning, unsupervised learning, decision trees, random 

forests, and deep learning models further strengthen governance capabilities by supporting anomaly 

detection, quality prediction, and complex pattern recognition. 

Improving Data Accuracy through AI Models 

Maintaining accurate and high-quality data is essential for regulatory compliance, operational 

efficiency, and strategic decision-making. Traditional validation methods struggle with scale and 

complexity, whereas AI-driven models automate and enhance accuracy checks across large 

datasets. 

AI-powered anomaly detection identifies deviations from expected data patterns, enabling early 

detection of errors, fraud, or inconsistencies. Supervised learning models flag inaccuracies based 

on historical patterns, while unsupervised techniques uncover hidden inconsistencies in 

unstructured data. 

Real-time AI-driven data cleansing and enrichment allow continuous validation and correction of 

data as it is generated [38]. These systems can also harmonize data from multiple sources, ensuring 

consistency across organizational platforms. 

Automating data accuracy processes with AI significantly reduces human error, improves 

scalability, and enhances governance effectiveness. By streamlining workflows and improving data 

reliability, AI-driven accuracy models support better analytics, improved compliance, and stronger 

organizational performance. 

Conclusion 

In an era where data has become a critical organizational asset, the importance of robust and 

adaptive data governance frameworks cannot be overstated. As organizations continue to generate 

and process vast volumes of complex and diverse data, traditional governance approaches that rely 

on manual oversight and rule-based mechanisms are increasingly inadequate. This review has 

demonstrated that artificial intelligence and machine learning technologies offer powerful solutions 
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to these limitations by introducing automation, scalability, and intelligence into data governance 

processes. 

AI-driven data governance frameworks significantly enhance data accuracy through automated 

validation, anomaly detection, and real-time data cleansing. By continuously learning from data 

patterns, machine learning models reduce inconsistencies, eliminate duplicates, and identify errors 

more efficiently than conventional methods. These capabilities not only improve data quality but 

also strengthen organizational confidence in data-driven decision-making. Furthermore, AI-

powered compliance monitoring enables continuous oversight of data usage, access, and retention, 

ensuring alignment with evolving regulatory requirements such as GDPR and CCPA. This 

proactive approach reduces the risk of regulatory violations, financial penalties, and reputational 

damage. 

Beyond accuracy and compliance, AI and machine learning contribute to improved operational 

efficiency by minimizing human intervention in routine governance tasks. Automation streamlines 

workflows, accelerates data processing, and allows data professionals to focus on strategic and 

analytical responsibilities rather than manual maintenance. As a result, organizations can manage 

their data assets more effectively while maintaining high standards of security, privacy, and ethical 

use. 

Despite these advantages, the implementation of AI-driven data governance is not without 

challenges. Issues related to data bias, model transparency, ethical decision-making, and integration 

with legacy systems require careful consideration. Addressing these challenges demands well-

defined governance policies, explainable AI models, and continuous monitoring to ensure fairness, 

accountability, and trustworthiness. 

Overall, this study highlights the transformative potential of AI and machine learning in reshaping 

data governance practices. By integrating intelligent automation into governance frameworks, 

organizations can achieve higher data quality, stronger compliance, and greater operational 

resilience. As AI technologies continue to evolve, their role in data governance will become 

increasingly central, making them essential tools for organizations seeking sustainable growth, 

regulatory compliance, and competitive advantage in a data-driven world 
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