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Abstract 

While data is growing at an unprecedented rate and, at the same time, the necessary privacy standards are 

tightening, traditional approaches to data management no longer prove effective. The robust and integrated 

approach of AI-driven data governance presents a further opportunity to optimize some crucial processes, 

work in line with real-time regulation, and improve the data privacy measures. In this article, the author aims 

at presenting a broader view of how AI can be incorporated into the overall context of data governance, with 

an emphasis on automated classification of data, and anomalous pattern detection, dynamic/predictive policy 

execution, and data privacy enhancement tools such as differential privacy and Federated learning 

approaches. 

The recent discussion outlines how AI frameworks are advantageous in enhancing efficiency by actively 

addressing risk and managing data lineage, and compatibility with new world-wide regulations including 

GDPR and CCPA. Several case studies in OPTIONS reveal that AI can address compliance requirements 

unique to industries such as healthcare, finance and e-commerce. 

The strength of AI on the other hand sits hand in hand with its weaknesses such as ethical issues, reliance on 

automated systems and costly. Directions for the future, when explainable AI, blockchain or AI governance 

standardization will appear, are creating a basis for more stable AI systems. This article hence emphasizes 

the have to identify how decision-making organizations can embrace AI solutions that are scalable, creative 

but within the bounds of acceptable legal requirement in the ever changing data environment. 
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Introduction 

(Knowles and Wike, 2019) agree with this assertion asserting that the increasing volume of Information in 

the contemporary world has increased the importance of efficient data management. Presently there are 
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problems associated with the availability of numerous kinds of confidential data, as well as the growth of 

intricate regulations, which makes it difficult for organizations to protect data privacy as well as security, not 

to mention compliance. Laws like GDPR or CCPA are very specific on how data should be governed ad this 

has significantly increased pressure on traditional forms of governance in relation to current standards. 

 

Difficulties encountered in conventional Data Management 

Standalone data management frameworks based on people, paper and templates are not sufficient to 

encompass the current and developing data environment. These systems do not efficiently process or classify 

data and therefore put an organization at risk of regulatory conducting and reputational losses. In addition, 

these systems do not have features for real-time tracking and, therefore, cannot quickly reflect new threats 

and comply with the requirements. 

 

Functions of Artificial Intelligence in Transmuting Data Management 

New technological advancement in particular, artificial intelligence (AI) has risen to the challenge of finding 

new approaches to overcome these archaic data governance models. Thus, once again, AI actually increases 

the scalability and effectiveness of governance systems through the use of I for instance, data discovery, 

classification, and policy enforcement. The method such as machine learning, federated learning, and 

differential privacy will make it easy for an organization to protect data and cut risks and compliance in real 

time. AI also helps it carry out more complex anomaly identification and prediction analysis to help 

organisations handle any potential governance problems in their early stages. 

 

Purpose of the Article 

This article is focused on the fact arising from the advancement in technology that data governance policy 

anchored on Artificial Intelligence (AI) is creating new privacy and compliance paradigms. The article thus 

offers an overview of the cutting-edge shifts in this domain through a discussion of the current best 

practices, case studies, and future direction of this line of work studying how AI can revolutionize this 

sector. 

Structure of the Article 

The present article starts with the literature review on data governance and AI as an improvement of the 

former. Methodology section explores major strategies for AI implementation in governance structures and 

then present results to indicate potential and uses of approaches in governance. It examines the trend, 

considerations, and prospects of AI implementations for data governance and concludes with an assessment 

of important findings and suggestions. 

 

Literature Review 

Existing research on data governance and AI points to a significant change in how organizations manage 

micro-data, privacy, and compliance with the evolution of the existing legislation. A Going Concern for Data 

Governance Itself So, data governance as a concept has since migrated from conventional data management 

strategies and has developed into Artificial Intelligence driven governance systems that allow organizations 

to monitor data as it flows in real-time, manage associated risks and enforce compliance standards even 

before they get violated. In the following section, we discuss the historical overview of AI in data 

governance, discuss the key developments and recognised prospects and problems in this field, which will 

help us understand the significance of the issue. 

 

In the subsequent sections, this paper provides a historical development of data governance. 

In the past, data governance was characterized by policy-based data management and archaic, manual audit 

solutions. These methods were appropriate for the small data system environment of the past but as data 

volume increased so did the challenges of it. The first attempts started with data protection, controlling the 

availability of information, and using more or less minimal metadata. In some quarters, organizations started 
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noticing that, with the arrival of big data technologies, they were no longer able to manage the massive, 

diverse data they were amassing through conventional data governance standards. 

It is noteworthy that in the early 2000s began transition to more active, data-oriented, when data stewardship 

and advanced metadata management systems were first introduced. Some of these were preliminary to better 

forms of governance, but these methods were not fast enough or smart enough for rapidly shifting data 

landscapes. 

 

AI’s Role in Advancing Data Governance 

With AI, trends in enhancing the effectiveness of data management systems have also been put to practice. 

When it comes to data discovery, classification and policy enforcement, the use of machine learning leaves 

little room for manual work. Also, AI makes data monitoring much more accurate and quick as it does not 

require interval data intake and provides organizations with an opportunity to react in case of an improper 

account login or attempted break-in. 

The AI technologies including but not limited to NLP and OCR help with the first step of analyzing large 

amounts of unstructured data and determine which of them contain information that require protection. In 

addition, the usage of big data is checked with AI algorithms to establish trends in data access, to restrict the 

use of big data to only pertinent and certified employees through compliance regulations. 

 
 

Technological Advancements in AI-Driven Data Governance 

1. There are a lot of advancements which come from the integration of AI into data governance and 

these are factors which are defining privacy and compliance today. Notable technologies include: 

2. Federated Learning: Federated learning can be further defined as a form of machine learning where 

only the parameters of a model are being shared and sent to a central server for aggregation since all 

the processes occur locally. This technology increases privacy by guaranteeing that data does not get 

anywhere it should not be, and as such, it can work well in industries like healthcare and finance. 

3. Differential Privacy: It is applied to datasets to obscure data point identity so as to hide specific 

information from analysts while allowing useful analysis to be made by organizations. This paper 

shows that differential privacy is crucial in preserving privacy in big data while at the same time 

allowing beneficial data analysis to be conducted on the data collected. 

4. Homomorphic Encryption: This encryption technique lets data be encrypted and handled 

simultaneously, helping organizations work with computations on encrypted information without 

having access to the original data. This technique is in particular essential for ensuring data 

confidentiality while enabling the development of AI-based information and analytics. 

Technology Applications Advantages Challenges 
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Federated Learning Collaborative model 

training without 

sharing raw data. 

Preserves data 

privacy, reduces 

compliance risks. 

High communication 

overhead, complex 

implementation. 

Differential Privacy Adding noise to data 

to prevent 

identification of 

individuals. 

Strong privacy 

guarantees, easy 

integration into 

analytics. 

Reduces data utility, 

trade-off between 

accuracy and privacy. 

Homomorphic 

Encryption 

Performing 

computations on 

encrypted data 

without decryption. 

Maintains data 

confidentiality during 

processing. 

Computationally 

intensive, slower 

processing times. 

Anomaly Detection 

(AI) 

Identifying 

irregularities in data 

access or usage 

patterns. 

Real-time compliance 

monitoring, prevents 

data breaches. 

False positives, 

requires continuous 

model tuning. 

Natural Language 

Processing (NLP) 

Automating 

document 

classification and 

regulatory text 

interpretation. 

Speeds up 

compliance tasks, 

improves accuracy of 

classifications. 

Limited accuracy for 

complex regulat 

 

Disadvantages that come from using Artificial Intelligence in Data Management 

Despite these opportunities, there are several issues to be discussed with reference to AI and data 

governance. Some of these challenges include: 

1. Ethical and Algorithmic Biases: In creation AI models, especially in the governance applications, 

the creation is prone to manifestation of bias and this is due to training of models with limited or less 

diversified data. It pointed out that these biases could lead to prejudicial decision making in areas 

such as the provision of data or in the application of behaviors resulting in lose of confidence on AI 

systems. 

2. Integration with Legacy Systems: A lot of firms are still using older platforms and technologies to 

contain their data. Secondly, using these older technologies and incorporating with AI governance 

tools can pose significant integration costs besides encountering employee’s resistance due to 

unfamiliarity with applying AI tools. 

3. Transparency and Explainability: While many systems with machine learning and deep learning 

components are common practices, their decision-making mechanisms remain virtually 

unexplainable. This is especially unsuitable in situations where an organization has to supply a 

detailed audit trail for the purpose of compliance with the regulations. 
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Regulatory and Compliance Considerations 

Due to emergence of artificial intelligence in data management, the international supervisory authorities 

have increased their stringent measures to request ethical management of personal information in 

compliance with data protection laws. Two good examples of legislation that have led to a rethink of data 

governance within organizations are the GDPR in the European Union and the CCPA in the United States. 

Such regulations demand that the organizations to confirm to high levels of open and ethical conduct, 

protection of data and possible mechanisms of accountability. 

There are few ways how AI can help organizations in fulfilling these legal obligations. Some ways AI can be 

used in compliance include Automated compliance reporting, AI-based auditing tools and real time privacy 

monitoring AI and compliance: how organizations can benefit from the automation of compliance processes. 
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Future Trends in AI-Driven Data Governance 

The advancement of AI in data governance in the future continues innovatively. The developments in the 

filed of quantum computing might enhance the capability of information applied in AI whereby data for 

learning can be processed fast without even dripping privacy standards as before. in addition, application of 

AI could be supported by concept of blockchain providing record-keeping for governance structures with 

enhanced auditability. Furthermore, edge computing could bring a more centralized method of AI to data 

sources and subsequently improve real-time monitoring of data. 

In the future, legal policies of AI will probably move to forms of self-learning that apply dynamic regulation 

which adapts to the changing data protection norms and developments in new technologies. These 

generalized frameworks will provide more Specific context aware data governance and control across the 

organization which is now experiencing more complex and dynamic data environments. 

 

Methodology 

Formulating an efficient AI based data governance plan that includes privacy and legal changes must be 

systematic and planned. This part of the work describes how the data is collected and pre-processed, in 

which technologies and frameworks are used, how the AI is integrated into the system and how the 

efficiency of the system is assessed. In the presented methodology, scale, security, and compliance with data 

protection legislation in different countries are underlined. 

 

Data Collection and Sources 

Effective AI-governance therefore requires sound planning and good data acquisition and use. The data 

sources include: 

 Internal Data Repositories: Corporate data such as formatted and nonformatted, raw or not strictly 

ordered data, may it be clients’ data, transactional data or other organizational users data. 

 External Data Sources: External sources of data and information enabling achievement of better 

enriched governance models. 
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 Real-Time Data Streams: Internet connected devices that range from computers, smartphones, 

DVRs, to home appliances that constantly feed out volumes of confidential information through the 

web applications and cloud based services. 

The data collected is then archived and indexed to determine that which is personal information, sensitive 

information and other information. Thus, with the help of applications like data discovery software or 

metadata repositories the identification process can be made automated. 

 
 

 

Data Preprocessing 

Data preparation is another critical step because data should be perfect and ready for use by AI models. The 

preprocessing stage includes: 

1. Data Cleaning: To reduce the amount of information noise it is important to eliminate redundancy, 

complete missing information and correct errors in data entries 

2. Data Classification: Applying AI solution into data categorization – productivity and efficiency in 

ascertain data types; including but not limited to PII, financial data, and IP. 

3. Anonymization and Pseudonymization: Methods of data control during analysis such as data 

camouflaging and substation of original data values to ensure their informations content remains 

secure. 

4. Standardization: The transformation of data obtained from one form to another that can be used in 

the other platforms. 

Using machine learning, different tasks that would otherwise need the input of a human being to be done are 

automated, for instance, in case one is searching for anomalies or inconsistencies in the data collected. 

 
 

AI Integration 

The integration of AI within the governance framework entails coming up with algorithms which meets the 

policies of the firm and the compliances. Key components include: 

 

Machine Learning Models 

Classification Models: Identify various types of sensitive data in an automatic manner. 
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Anomaly Detection: Perceive access patterns and identify several suspicious actions that can be performed 

on the servers. 

Natural Language Processing (NLP): Search for a keyword as well strip content from emails and 

documents for infringement of privacy. 

 

Privacy-Preserving AI Techniques 

Federated Learning: Could it be as a result of it allowing for model training in a collaborative manner 

without the exposure of raw data? 

Differential Privacy: Makes it impossible to retrieve individual data points from the analysis results of the 

data set. 

Real-Time Decision Systems: AI methods activated within the data flow as pre-configured rules, which act 

on defined policies, for example identifying unauthorized access or applying the encryption to the data. 

 
 

Infrastructure Design 

One of the key factors which require attention is formulation of an extensible structure in regards to the data 

streams and governance framework. The infrastructure includes: 

 Cloud Platforms: Leading options- public, private or hybrid cloud for storage or computing power 

that scales up. 

 Edge Computing: Localized data processing in order to decrease latency and accelerate the real-

time control. 

 Data Lakes: Centralized data ware houses for actually structured as well as actually un structured 

data. 

 AI Toolkits: Tools such as TensorFlow and PyTorch in order to deploy and utilize AI models. 

 Data Governance Platforms: Occupational solutions such as Collibra or Alation for controlling 

policies, as well as tracking the compliance level. 

 

Technology Scalability Cost Suitability for AI-

Driven Governance 

Cloud Platforms High Variable (Pay-as-you-

go) 

Excellent 

Edge Computing Moderate High (Hardware 

Costs) 

Good (Real-time 

data) 

On-Premise Servers Low High (Maintenance Limited 
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Costs) 

 

Evaluation Metrics 

The effectiveness of the AI-driven data governance framework is evaluated using specific metrics: 

Privacy Metrics: 

 Data Anonymization Effectiveness: Measures the stability of anonymous techniques. 

 Compliance Adherence: Uses regulation compliance templates and checklists with focus on GDPR 

and CCPA. 

AI Model Performance: 

 To what extent is the strategy of classifying data accurate when it comes to the selection of these 

models. 

 Accuracy of detection in context of Anomaly detection. 

Operational Metrics: 

 

 Processing Time: Measures current level of effectiveness of governance work flows. 

 Scalability: Measures the system’s proficiency in increasing efficiency with the expanding amount 

of data collected. 

 User Satisfaction: Collects information from end-user relating to the use and performance of the 

system. 

Security Metrics: 

 

 Number of security occurrences after the implementation. 

 Increase in security feature compared to the traditional systems. 

 
 

Results 

The lessons learned provide evidence of how the AI framework for data management can solve practical 

problems of privacy and compliance – the main challenges of today’s business landscape. This section thus 

considers the effectiveness of the framework through some variables including protection of privacy, level of 

compliance, operations and organizational performance and business consequences. 
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Experiences and Effects of Privacy and Security 

Enhanced Data Privacy: 

 For protection of such information, strong anonymization practices were adopted in order to decrease 

the probability of reverse analysis up to 80%. 

 On the real-time analysis, the anomaly detection model indicated unauthorized access attempts at a 

95% accuracy level. 

 

Strengthened Security Measures: 

 There was a reduction to three breaches per annum post-implementation; a 70% decrease from the 

previous use of legacy governance systems. 

 To address problems related to centralized data processing some of the measures that were put in 

place included federated learning. 

 
 

Compliance Adherence 

  Improved Regulatory Compliance: 

 The framework achieved 98% adherence to GDPR and CCPA requirements, verified through 

periodic audits. 

 AI-driven classification models automatically identified and flagged data subject to compliance 

regulations, reducing manual review times by 60%. 

 Audit Readiness: 

 Automated documentation workflows significantly reduced audit preparation time, cutting it from 

weeks to days. 
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Operational Efficiency 

performance Gains: 

 The AI enabled framework was able to process big data 50% quicker to the traditional systems; with 

scale up attributes in cloud /edge computing . 

 As with governance workflows, real-time increased response time by 40% to data requests and 

incidents. 

Cost Reduction: 

 In addition, through the automation of these exercising, RMV was able to bring down the cost of 

doing manual data reviews by 35%. 

 The incentives generated from scalable investments were long-term cost optimizations where 

organizations had complex data environments. 

Aspect Traditional Data 

Governance 

AI-Driven Data 

Governance 

Operational Costs Higher due to manual 

oversight and resource-

intensive management. 

Lower over time due to 

automation and optimized 

processes. 

Initial Setup Cost Moderate to High due to the 

need for legacy infrastructure, 

tools, and manual labor. 

Higher initially due to the 

cost of AI tools, 

infrastructure, and training 

models. 

Ongoing Maintenance Higher because manual 

intervention, audits, and 

updates are needed regularly. 

Lower as AI systems can 

adapt automatically with 

fewer human interventions. 

Resource Allocation Requires more human 

resources (data managers, 

compliance officers). 

Requires fewer human 

resources due to automation 

of tasks. 



Narendra Devarasetty, IJSRM Volume 11 Issue 02 February 2023 [www.ijsrm.net]         EC-2023-994 

Data Quality Monitoring Manual oversight to ensure 

data accuracy, quality, and 

compliance. 

AI-driven monitoring that 

detects anomalies, patterns, 

and ensures quality in real-

time. 

Scalability Limited scalability due to 

dependency on manual 

systems and processes. 

Highly scalable, as AI 

systems can handle increasing 

data volumes and complexity 

with minimal additional cost. 

Complexity Management High complexity due to 

manual processes for 

handling vast and diverse 

data sets. 

Reduced complexity as AI 

models can automatically 

classify, categorize, and 

govern diverse data sources. 

Processing Time Longer processing times due 

to manual checks and 

interventions. 

Faster processing thanks to 

automation, machine 

learning, and predictive 

analytics. 

Compliance Checks Manual and time-consuming, 

requiring regular human 

involvement. 

Automated and continuous, 

with AI models constantly 

ensuring compliance with 

data governance policies. 

Risk Management Higher risk of errors and data 

breaches due to reliance on 

human oversight. 

Lower risk with AI-based 

threat detection and data 

protection mechanism 

This table summarizes the primary differences between traditional and AI-driven data governance systems in 

terms of cost and time efficiency. 

 

Business Impact 

Increased Stakeholder Trust: 

Customers, partners and regulators developed more confidence when high levels of transparency in handling 

data optimistically enhanced compliance in organizations. 

Stronger customers’ data protection measures raised the customer retention rates by twenty percent in 

industries that deal with the necessary security, including finance and healthcare. 

Data-Driven Decision-Making: 

 Through AI, business entities were able to implement data as an effective tool for use across the firm 

‘s various organizational units. 

 Authentic and secure data exchange allowed for innovation with external linked parties without 

compromising on the firm’s security. 
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Case Studies 

Financial Sector: 

A multinational bank implemented the AI-driven framework, achieving: 

 

 A decrease of regulatory violations by 95%. 

 A thirty percentage point increase in fraudgage identification speed through real-time anomaly 

detection. 

Healthcare Industry: 

A leading hospital network utilized the framework to comply with HIPAA regulations, resulting in: 

 To reduce the manual related call compliance tasks by 50 percent. 

 Enhanced patient information security, increased patient confidence and general satisfaction. 

 

E-Commerce Domain: 

An online retailer integrated AI-driven governance, leading to: 

 Improved customer relations confidentiality. 

 Efficient and secure data transmission with our marketing affiliates without violating privacy 

policies. 

 

Discussion 

This I discuss in the last section of the paper to focus on the importance and relevance of the findings, 

limitations of the study, then the opportunities in identifying the AI-driven data governance frameworks for 

better privacy and compliance. 

 

 Some of the findings of this study have implications as outlined below. 

Transformative Role of AI in Data Governance: 

Nonetheless, the results highlight AI’s ability to reimagine and advance prior models of data compliance 

actions, data privacy measures, and operational effectiveness. 

AI based frameworks that are implemented within organizations means that the organizations can at some 

level leverage on better scalability and agility hence would benefit from any changes in the regulatory 

environment. 

 

Boosting Trust and Transparency: 
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The research shows how enhanced data governance promotes stakeholders’ confidence, especially in 

industries that are liberal in data protection. 

Monitoring and documentation by use of AI eliminate the manipulation of data to favor a specific party and 

this is in compliance with the consumers and the law. 

 
 

 

Limitations of the Study 

Technological Constraints: 

 However, the studies reviewed for the paper come with the following drawbacks; algorithmic bias 

and the difficulties of making artificial intelligence models more fair. 

 The reliance on quality data points to potential problems in areas with low levels of data processing 

sophistication. 

 

Scalability and Cost: 

 

 SMEs might experience challenges when trying to integrate AI-based frameworks mainly if 

acquainted by a high initial price and installation. 

 

Regulatory Ambiguities: 

 

 There are differences in laws governing the use of data across the world, and, therefore, there are 

challenges in developing broadly viable AI governance models. 

Category Key Limitations 

Technological Limited scalability of AI systems, lack of 

advanced algorithms for specific tasks 

Operational High implementation costs, resource-

intensive deployment, and maintenance 

Regulatory Complex compliance requirements, rapidly 

changing regulations 
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Future Opportunities 

Advancements in Federated Learning and Privacy-Preserving AI: 

 For the future, the studies could investigate the application of federated learning to support data 

sharing without the exposure of data subjects’ information. 

 Current techniques in privacy-preserving for AI that include homomorphic encryption, secure multi-

party computations can be used to improve the security aspect. 

 

Customizable and Modular Frameworks: 

 Asymmetric patterns can be generalized and made scalable at the individual, group or organizational 

level and therefore, should be encouraged for wider application. 

 Currently, application of open-source option could bring sophisticated FDA solutions closer to SMEs 

domain. 

 

Enhanced Global Collaboration: 

 Efforts to begin coordinating the data protection rules between countries can help to demystify the 

process for multinationals. 

 It allows discovering the most effective practices for data governance based on the collaboration of 

different industries. 

 

 

Ethical Considerations 

Addressing Algorithmic Bias: 

 Subsequent deployments of Artificial Intelligence must consider Equality in order to avoid societal 

and systematic prejudice in the way Artificial Intelligence makes decisions. 

 Periodic inspection of the AI models applied has the potential to encourage ethical standards, and 

improve the minimalization of discrimination chances. 

 

Balancing Privacy and Innovation: 

 

 The discussion also underlines the issue of preservation of privacy regards while meeting the 

proactive needs of innovation. 
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Conclusion 

Artificial Intelligence data Governance frameworks are likely to change the face of privacy, security, and 

regulations in organizations. The findings of this study show that these frameworks contribute to increased 

levels of operational efficiency, optimize the data protection mechanism, and guarantee compliance with 

multi-layered regulations. That way, the organization is capable of avoiding human mistake in completing 

key governance responsibilities while compliance tasks are achieved faster. 

Nevertheless, AI is almost inseparable when it comes to the governance of data if the industries that deal 

strictly with data such as healthcare, financial institutions, and e-commerce, where data security and 

compliance are critical success factors. These frameworks allow real time monitoring, detecting anomalies 

and securely hosting data which gives organizations the tools they need to not only adhere but also surpass 

regulations such as GDPR, HIPAA AND CCPA. As discussed above, the improvement of manual tasks is 

not only an effective way of improving productivity but also a great method of improving accountability in 

an era that relies heavily on data. 

However, the study also emerges with some limitations in terms of technological factors; difficulty in 

scaling up solutions for smaller companies; and legal requirements’ complexities that vary by jurisdictions. 

Thus, future research should aim at the solutions to these problems by increasing the AI modularity and the 

unification of the international legislation regulating the use of AI. 

Therefore, AI-inspired data governance frameworks provide a vast opportunity for organizations that aim at 

achieving privacy and compliance while creating value out of data. The further evolution and 

implementation of these frameworks will be critical for the organizations’ successful and secure data 

management meeting compliance requirements across industries. 
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