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Abstract - The rapid growth of intelligent systems has 

transformed the way organizations generate, manage, and 

secure data. While these technologies enable improved 

operational efficiency and data-driven decision-making, they 

also introduce significant challenges related to data 

governance, privacy, security, ethical AI, and regulatory 

compliance. Effective data governance and policy 

mechanisms are essential for ensuring data quality, integrity, 

accountability, and resilience in increasingly complex digital 

environments. This paper presents a comprehensive review of 

cybersecurity, data governance frameworks, policy 

enforcement mechanisms, and the ethical and regulatory 

challenges associated with managing cybersecurity data. It 

examines key governance principles, AI-driven governance 

approaches, privacy-preserving techniques, and regulatory 

frameworks such as the General Data Protection Regulation 

(GDPR) and the Nigeria Data Protection Regulation (NDPR). 

Furthermore, the paper provides a comparative analysis of 

recent studies on data governance and policy mechanisms, 

highlighting their objectives, contributions, limitations, and 

future research directions. Based on the identified research 

gaps, the study emphasizes the need for adaptive, intelligent, 

and automated governance frameworks capable of supporting 

real-time policy enforcement, risk assessment, explainable AI, 

and compliance management across cloud, IoT, and multi-

tenant environments. The findings offer valuable insights for 

researchers, practitioners, and policymakers seeking to 

develop secure, trustworthy, and ethically responsible data 

governance solutions for next-generation cybersecurity 

systems. 

 

Keywords - Cybersecurity, Data Governance, Policy 

Mechanisms, Ethical AI, Privacy, Regulatory Compliance, 
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1. Introduction  
In today’s data-driven world, intelligent systems 

technologies such as the Internet of Things (IoT), artificial 

intelligence (AI), and blockchain are transforming how 

organizations generate, manage, and utilize data[1][2]. These 

technologies provide opportunities for innovation, operational 

efficiency, and competitive advantage. However, they also 

bring challenges related to the difficulties of data governance, 

including ensuring data quality, security, and regulatory 

compliance. Without structured governance frameworks, 

organizations risk inefficiencies, security breaches, and non-

compliance with regulations, which can hinder their ability to 

make data-driven decisions[3]. Many organizations face 

fragmented governance frameworks, unclear roles and 

responsibilities, and a lack of tools to measure or improve their 

governance maturity. These challenges are exacerbated by the 

unique characteristics of intelligent systems, such as the 

diverse and high-volume data they generate. To address these 

challenges, next-generation database systems have emerged as 

advanced data management platforms capable of supporting 

distributed computing, cloud deployment[4], and scalable 

processing[5]. Unlike traditional databases, modern systems 

are designed to manage both structured and unstructured data 

while maintaining efficient performance across geographically 

distributed infrastructures.  

 

 The ethical approach to cybersecurity is increasingly 

recognized as a fundamental component of sustainable and 

responsible cybersecurity practices[6]. Ethical judgment is no 

longer optional, as every decision in the technical realm may 

influence the choice between life and death, with computers 

increasingly capable of making high-stakes decisions. The 

decision-making systems utilizing AI, along with user 

behavior tracking and predictive analysis, increasingly present 

complex ethical compromises in their execution. Such lapses 

represent not only technology deficiencies but also ethical 

failings that can undermine democracy, liberty, and social 

trust. Consequently, integrating ethical principles such as 

openness, accountability, fairness, and respect for autonomy 

into cybersecurity systems is crucial for preserving integrity in 

digital contexts. Cybersecurity ethics is a discipline that studies 

the moral issues and responsibility conflicts arising from the 

application of digital technology and risk prevention and 

control [7]. The key lies in building a balance mechanism 

between technological needs and the protection of human 

values, covering the value trade-offs of multiple rights and 

interests such as personal privacy, corporate responsibility, and 

national security. 

 

1.1. Paper Organization 

The remainder of this paper is organized as follows. 

Section II presents the fundamentals of cybersecurity and 

discusses its key components and resilience mechanisms. 

Section III describes data governance and policy mechanisms. 

Section IV examines the ethical and regulatory challenges 

associated with cybersecurity. Section V reviews recent 
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literature and identifies current research gaps. Section VI 

concludes the paper by key findings and outlining potential 

avenues for future work. 

 

2. Fundamentals of Cybersecurity 
 Cybersecurity protects digital systems, networks, and data 

from unauthorized access, cyberattacks, and information 

breaches. Ethical principles promote privacy, transparency, 

accountability, and responsible technology use, while data 

governance establishes policies, standards, and controls to 

ensure data quality, security[8], compliance, and effective 

management across organizational and digital environments. 

Cybersecurity plays a vital role in the broader context of data 

management. As organizations increasingly rely on digital 

platforms to store and process sensitive information, the 

potential for cyber threats has escalated dramatically[9].  

 

The importance of cybersecurity in data management can be 

summarized in several key areas: 

 Protection of Sensitive Information: Organizations 

handle a wide array of sensitive data, including 

personal identifiable information (PII), financial 

records, and intellectual property. Effective 

cybersecurity measures help safeguard this data 

against unauthorized access, theft, and manipulation.  

 Mitigating Data Breaches: Data breaches can lead to 

significant financial losses, reputational damage, and 

legal ramifications. By incorporating cybersecurity 

measures into data governance policies, organizations 

can reduce the likelihood of breaches and enhance 

their incident response capabilities.  

 Compliance with Regulations: Many industries are 

subject to stringent regulations regarding data 

protection and privacy. Cybersecurity is a critical 

component of compliance, as it helps organizations 

adhere to requirements set forth by regulations such 

as the General Data Protection Regulation (GDPR), 

Health Insurance Portability and Accountability Act 

(HIPAA), and Payment Card Industry Data Security 

Standard (PCI-DSS).  

 Building Trust with Stakeholders: Demonstrating a 

commitment to cybersecurity can enhance trust and 

confidence among customers, partners, and 

regulators[10]. Organizations that prioritize data 

security are more likely to foster positive 

relationships and maintain a competitive edge. 

 

2.1. Key Components of Cybersecurity Resilience 

Cybersecurity resilience is a multifaceted concept that 

encompasses various components essential for organizations to 

effectively prepare for, withstand, respond to, and recover from 

cyber incidents[11]. Figure 1 illustrates the cybersecurity 

resilience framework, highlighting key components such as 

risk management, security measures, incident response, 

business continuity, and continuous improvement. It represents 

how organizations strengthen their ability to prevent, respond 

to, and recover from cyber threats effectively. Here are some 

key components of cybersecurity resilience: 

 

 
Fig 1: Key Components of Cybersecurity Resilience 

 

 Risk Assessment and Management: Conducting 

comprehensive risk assessments to identify and 

prioritize potential cyber threats and vulnerabilities is 

fundamental to cybersecurity resilience[12]. 

Organizations need to assess the likelihood and 

potential impact of various cyber threats on their 

operations and critical assets.  

 Proactive Security Measures: Implementing 

proactive security measures is crucial for enhancing 

cybersecurity resilience. This includes deploying 

robust cybersecurity technologies such as firewalls, 

intrusion detection systems, antivirus software, and 

encryption solutions to prevent unauthorized access, 

data breaches, and other cyber threats[13].  

 Incident Detection and Response: Establishing 

effective incident detection and response capabilities 

is essential for cybersecurity resilience. 

Organizations need to deploy advanced threat 

detection tools and technologies to monitor their 

networks, systems, and applications for suspicious 

activities and potential security breaches.  

 Business Continuity Planning: Developing robust 

business continuity and disaster recovery plans is 

critical for maintaining cybersecurity resilience. 

Organizations should identify critical business 

functions, assets, and data, and develop contingency 

plans and procedures to ensure continuity of 

operations in the event of a cyber incident or other 

disruptions.  

 Employee Training and Awareness: Building a strong 

cybersecurity culture and promoting employee 

awareness and vigilance are essential components of 

cybersecurity resilience. Organizations should 

provide regular cybersecurity training and awareness 

programs to educate employees about common cyber 

threats, phishing attacks[14], and best practices for 

protecting sensitive information.  

 Continuous Improvement and Adaptation: 

Cybersecurity resilience is an ongoing process that 

requires continuous improvement and adaptation to 

evolving cyber threats and vulnerabilities. 

Organizations should regularly evaluate their 

cybersecurity practices, technologies, and 
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procedures, and make necessary adjustments to 

strengthen their resilience against emerging threats. 

 

3. Data Governance and Policy Mechanisms  
Data governance refers to the overarching framework that 

establishes the policies, procedures, and responsibilities for 

managing an organization’s data assets[15]. Policy 

Mechanisms are the rules, procedures, and enforcement 

strategies that define how data is collected, stored, accessed, 

shared, and protected[16]. These mechanisms ensure that data 

usage aligns with organizational objectives, legal 

requirements, and security standards. It encompasses a range 

of activities aimed at ensuring that data is accurate, consistent, 

secure, and accessible to authorized users.  

 

Key components of data governance include: 

 Data Stewardship: Assigning roles and 

responsibilities for data management, ensuring 

accountability, and defining who can access and 

modify data. 

 Data Quality Management: Implementing processes 

to maintain high data quality, including regular 

audits, validation, and cleansing of data.  

 Data Policies and Standards: Developing policies that 

govern data usage, data sharing, and data retention, 

ensuring compliance with applicable laws and 

regulations. 

 Compliance and Risk Management: Ensuring that 

data practices align with legal and regulatory 

requirements, thereby mitigating risks associated 

with data breaches and noncompliance.  

 

By establishing a robust data governance framework, 

organizations can enhance their ability to leverage data as a 

strategic asset while minimizing the risks associated with data 

mismanagement. 

 

Data governance and policy mechanisms provide a 

structured framework for managing, protecting, and regulating 

cybersecurity data throughout its lifecycle. They establish 

policies, standards, roles, and compliance requirements to 

ensure data privacy, integrity, confidentiality, and 

accountability[17]. Effective governance supports regulatory 

compliance, risk management, secure data sharing, and 

incident response while enabling organizations to strengthen 

cybersecurity resilience, maintain stakeholder trust, and 

protect critical information assets from evolving cyber threats. 

 

3.1. Use of AI Data Governance in Various Domains 

The use of an implementation of AI data governance is 

crucial across multiple sectors, including supply chain 

management, cybersecurity, healthcare[18], and finance, to 

maintain data integrity, security, and compliance[19]. The 

governance framework ensures that AI systems operate in 

compliance with regulatory standards, maintain data privacy, 

and safeguard sensitive information while improving decision-

making capabilities[20]. Implementing data governance 

principles enables firms to achieve dependable and transparent 

AI outcomes, fostering responsibility and reducing risks, and 

below are the detailed subsections for various domains. 

3.1.1. AI Data Governance in Supply Chain Management 

Organizations are progressively adopting AI technologies, 

making AI data governance in supply chain management 

essential for ensuring compliance, accountability, and 

efficiency.  

 

3.1.2. AI Data Governance in Healthcare 

As AI technologies progress rapidly, the need for robust 

governance structures is crucial to ensure patient safety, data 

privacy, and accountability. The governance of AI data in 

healthcare involves creating frameworks for the ethical 

application of AI, ensuring rigorous clinical validation, and 

adhering to WHO standards[21][22]. 

 

3.1.3. AI Data Governance in Cybersecurity 

The governance of AI data in cybersecurity is essential to 

improve security protocols and maintain compliance with 

regulatory standards. The governance of AI data in 

cybersecurity is crucial due to recognized threats and legal 

inadequacies[23]. Artificial intelligence improves data 

governance in cybersecurity by helping organizations develop 

robust security policies, track compliance metrics, and refine 

incident response[24].  

 

3.1.4. AI Data Governance in Finance  

Data governance in finance is essential for providing 

compliance, security[25], and the appropriate management of 

data as a strategic asset. Financial institutions face different 

issues related to regulatory mandates and the complicated 

process of integrating data from multiple sources. An effective 

data governance structure mitigates risks while improving 

operational efficiency and decision-making capabilities[26]. 

 

4. Ethical and Regulatory Challenges in 

Cybersecurity Data 
Ethical and regulatory challenges in cybersecurity data 

involve privacy protection, consent management, data misuse 

prevention, and compliance with legal frameworks. 

Organizations must ensure secure handling of sensitive 

information while maintaining transparency and 

accountability[27]. The use of artificial intelligence also raises 

concerns about bias and explainability. Effective data 

governance and privacy-preserving practices are essential for 

responsible cybersecurity operations. 

 

4.1. Ethical Issues in AI-Based Cyber Defense  

AI-based cyber defense systems raise ethical concerns 

related to privacy, transparency, accountability, and decision-

making. Automated threat detection may involve collecting 

sensitive user data, creating risks of misuse and unauthorized 

surveillance. Additionally, biased algorithms can produce 

inaccurate security decisions, while limited explainability 

makes it difficult to understand AI actions. Ensuring fairness, 

human oversight, and responsible AI governance is essential 

for ethical cybersecurity practices[28]. 

 

4.1.1. Privacy and Data Sovereignty  

The application of artificial intelligence (AI) in 

cybersecurity introduces intricate ethical issues regarding 

privacy and data sovereignty, particularly due to the nature of 
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the data these systems process. Some common and typical 

architectural elements of AI-based threat detection systems 

include large-scale, real-time network traffic monitoring, 

system logs, user behavior, or even encrypted metadata [29]. 

Although the given inputs are needed to detect anomalies and 

respond in real-time, they are likely to contain sensitive 

personal information, behavioral patterns, and communication 

metadata, raising serious privacy concerns[30]. 

 

4.1.2. Transparency 

The opacity of AI-based cyber defense decision-making 

has become one of the most important ethical concerns 

pertaining to the field. Many intelligent threat detection 

systems rely on complex machine learning (ML) models, 

particularly deep learning architectures, that function as so-

called black boxes[31]. These models generate outputs based 

on high-dimensional input patterns and internal representations 

that are often incomprehensible, even to their developers. 

 

4.1.3. Accountability and Autonomy  

With more AI-based threat response systems gaining 

autonomy in their operations, accountability and control have 

become the core Ethical concerns in their assessment. In 

contrast to classic tools based on rules and logic that are pre-

established by the human operators, intelligent cyber defense 

frameworks are likely to lean on the use of probabilistic models 

and dynamic learning to come up with the decision [32]. This 

shift introduces a critical ambiguity: who is responsible when 

an automated system makes a wrong decision.. 

 

4.1.4. Regulatory Frameworks Governing Cybersecurity Data 

Regulatory frameworks governing cybersecurity data 

consist of laws, standards, and policies that define how 

organizations collect, process, store, share, and protect digital 

information. These frameworks aim to ensure the 

confidentiality, integrity, and availability of sensitive data 

while reducing cyber risks and promoting compliance across 

industries. They also establish legal responsibilities for 

organizations in preventing data breaches, reporting security 

incidents, and protecting the privacy of individuals. Regulatory 

frameworks establish legal requirements for protecting 

cybersecurity data through privacy, risk management, access 

control[33], and incident reporting, ensuring compliance, 

accountability, resilience, and secure handling of sensitive 

digital information.  

 

4.1.5. General Data Protection Regulation (GDPR)  

GDPR is one of the world's most comprehensive data 

protection regulations. It governs the collection and processing 

of personal data within the European Union and applies to 

organizations worldwide that process EU citizens' data. Key 

provisions include lawful data processing, user consent, data 

minimization, breach notification within 72 hours, and 

significant financial penalties for non-compliance[34] . The 

GDPR imposes strict requirements on data collection, 

processing, and storage, even in cybersecurity contexts. Key 

challenges include: 

 Lawful basis for processing (e.g., "legitimate interest" 

vs. explicit consent).  

 Data subject rights (e.g., right to erasure conflicting 

with forensic retention needs).  

 Cross-border data transfers, complicating global 

threat intelligence sharing. 

 

4.1.6. NIS2 Directive  

The NIS2 Directive strengthens cybersecurity 

requirements for essential and important entities across sectors 

such as energy, healthcare[35], transportation, finance, and 

digital infrastructure. It introduces stricter risk management, 

governance responsibilities, and mandatory incident reporting. 

 

4.1.7. California Consumer Privacy Act (CCPA)  

CCPA enhances consumer privacy rights by allowing 

individuals to know what personal data is collected, request 

deletion of their information, and opt out of data sales. It 

increases transparency and accountability for organizations 

handling consumer data. 

 

4.1.8. Nigeria Data Protection Regulation (NDPR) 

The NDPR establishes guidelines for secure data handling, 

emphasizing: 

 Accountability for organizations processing 

Nigerians' data.  

 Mandatory breach notifications within 72 hours of 

discovery.  

  Localization requirements, which may hinder 

international threat data collaboration. 

 

4.1.9. Health Insurance Portability and Accountability Act 

(HIPAA)  

HIPAA establishes security and privacy requirements for 

electronic protected health information (ePHI). Healthcare 

organizations must implement administrative, physical, and 

technical safeguards to ensure data confidentiality and 

integrity[36]. 

 

4.2. Ethical Challenges in AI-Centric Cybersecurity 

Programs 

Integrating AI into cybersecurity programs for critical 

infrastructure introduces a range of ethical issues  that  go  

beyond  traditional  technical  risk  management[37].  AI-

driven  cybersecurity  solutions are   playing   an   increasingly   

decisive   role   in   high-consequence   decisions,   such   as   

threat classification,  response,  containment,  and  even  system  

shutdown.  In  safety-critical  and  socio-economically  

essential  critical  infrastructure  systems,  ethical  failures  can  

have  ripple  effects, jeopardizing public safety, economic 

stability, and trust in digital systems. The three interrelated 

ethical challenge areas discussed in this essay are transparency 

and explainability, accountability and human control, and the 

lack of ethical AI frameworks and documentation. 

 

4.2.1. Transparency and Explainability 

AI-powered cybersecurity systems typically employ 

sophisticated ML models which function as black boxes, 

making security decisions without providing meaningful 

explanations to the human operators. The resulting black-box 

problem is a critical ethical issue in the context of securing 

critical  infrastructure,  as  stakeholders  such  as  operators,  
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regulators,  and  auditors  may  have  the need or  even legal 

obligation to justify  and account for security decisions and 

system behavior[38].  

 

4.2.2. Accountability and Human Control  

AI-based cybersecurity systems which make high-

consequence decisions also raise ethical issues around  human  

control  and  accountability.  Autonomous  cyber  defense  

mechanisms,  such  as  the automated blocking of network 

traffic or system  isolation in response to a perceived threat, 

can cause  inadvertent  harm  if  not  overseen  and  controlled  

by  humans.  In  critical  infrastructure systems,  an  incorrect  

automated  decision  or  containment  action  can  interrupt  

vital  services, introduce safety hazards, or cause cascading 

failures across infrastructure systems. 

 

4.2.3. Ethical AI Frameworks and Documentation  

Beyond  the  need  for  transparency  and  human  control,  

ethical  management  of  AI-centric cybersecurity programs  

also  needs  to  align  with  ethical  AI  frameworks  and  

documentation practices.  Ethical  principles  for  responsible  

AI  developed  in  multiple  fields  call  for  a  range  of 

foundational  principles,  including  fairness,  accountability,  

transparency,  and  respect  for  human values  [39].   

 

5. Literature Review 
Recent studies highlight AI-driven data governance, 

emphasizing privacy, compliance, stakeholder collaboration, 

ethical AI, scalable architectures, and secure data management 

to improve transparency, resilience, trust, and decision-making 

across diverse industries and cloud environments. The 

literature review table I summarizes recent studies by 

highlighting their research focus, major contributions, 

advantages, limitations, and recommendations, providing a 

comprehensive comparison of existing data governance 

research and future directions. 

 

S. Pahune, (2025), covers the foundation of AI data 

governance, key components, types of data governance, best 

practices, case studies, challenges, and future directions of data 

governance in LLMs. Additionally, we conduct a 

comprehensive detailed analysis of data governance and how 

efficient the integration of AI data governance must be for 

LLMs to gain a trustable approach for the end user[19]. 

 

B. Krishnan, et al. (2025), provides a detailed study of the 

emerging paradigm of LLM-powered data governance within 

multi-tenant, multi-region pipelines. It surveys current 

frameworks, analyzes architectural strategies, compares 

implementation models, and presents practical insights into 

performance, compliance, and future research directions. The 

findings highlight how AI-augmented governance mechanisms 

are redefining the future of resilient, scalable, and ethically 

aligned cloud data ecosystems[40]. 

 

W. Zhang, (2024), study found that social coordination 

and public services are the core factors for improving 

community governance effect, resident participation and party 

and government thrust also play a key role, ethnic relations 

show a strong structural influence, and the role of cultural 

activities and technology application is relatively limited. The 

results of SEM and ANN are highly consistent, which verifies 

the robustness of the research conclusions and reveals the 

nonlinear and interactive effect characteristics in ethnic 

community governance[41]. 

 

N. Chukwurah, (2024), presents tailored strategies for 

various industries such as financial services, healthcare, retail, 

manufacturing, and the public sector. Future directions for 

research include the integration of AI and machine learning, 

evolving data privacy regulations, and the challenges posed by 

big data and IoT. Effective data governance is crucial for 

managing risks, ensuring compliance, and unlocking the full 

potential of data assets across industries[26]. 

 

Bernardo et al., (2024) conducts an extensive 

methodological and systematic review of the data governance 

field, covering its key concepts, frameworks, and maturity 

assessment models. Our goal is to establish the current baseline 

of knowledge in this field while providing differentiated and 

unique insights, namely by exploring the relationship between 

data governance, data assurance, and digital forensics. By 

analyzing the existing literature, we seek to identify critical 

practices, challenges, and opportunities for improvement 

within the data governance discipline while providing 

organizations, practitioners, and scientists with the necessary 

knowledge and tools to guide them in the practical definition 

and application of data governance initiatives[42]. 

 

Agbodoh-Falschau and Ravaonorohanta, (2023) 

developed a framework based on resource-dependence theory, 

protection motivation theory, and previous empirical evidence. 

The overall governance determinants as well as the impacts of 

the incidents explained 51% of the intention to report 

cybersecurity incidents to police, and the intensity of the 

impacts explained 30% of these intentions to signal incidents 

to law enforcement. The results also revealed that the intensity 

of cyber incident impacts dictates the attitudes of organizations 

towards reporting digital attacks. This study makes a 

significant theoretical contribution to the information security 

literature and has practical implications for standard setters and 

government agencies that aim to combat cybersecurity 

incidents [43]. 

Table 1: Comparative Analysis of Recent Studies on Data Governance and Policy Mechanisms 

Author (Year) Objective Advantages / Key 

Contributions 

Challenges / 

Limitations 

Future Work 

S. Pahune (2025) To explore AI data 

governance for Large 

Language Models 

(LLMs), including 

Comprehensive AI 

governance framework 

for LLMs; improves 

transparency, trust, and 

Complexity in 

governing large-scale 

AI systems; ensuring 

data quality and 

Develop adaptive 

governance 

frameworks for 

evolving LLMs and 
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governance components, 

best practices, 

challenges, and case 

studies. 

responsible AI 

adoption. 

regulatory 

compliance. 

automated 

compliance 

mechanisms. 

B. Krishnan et al. 

(2025) 

To investigate LLM-

powered data governance 

in multi-tenant and 

multi-region cloud 

environments. 

Enhances scalability, 

resilience, compliance, 

and ethical AI through 

AI-augmented 

governance. 

Managing cross-

region compliance, 

interoperability, and 

governance 

complexity in cloud 

ecosystems. 

Develop intelligent 

policy enforcement, 

real-time monitoring, 

and autonomous 

governance 

frameworks. 

W. Zhang (2024) To analyze factors 

influencing ethnic 

community governance 

using Structural Equation 

Modeling (SEM) and 

Artificial Neural 

Networks (ANN). 

Identifies key 

governance factors; 

validates findings using 

both SEM and ANN; 

improves governance 

decision-making. 

Limited influence of 

technology adoption 

and cultural activities; 

context-specific 

findings. 

Integrate AI-based 

governance models 

and evaluate 

performance across 

diverse communities. 

N. Chukwurah 

(2024) 

To examine data 

governance strategies 

across finance, 

healthcare, retail, 

manufacturing, and 

public sectors. 

Provides industry-

specific governance 

strategies; emphasizes 

privacy, compliance, 

and risk management. 

Rapidly changing 

privacy regulations 

and increasing 

complexity of big data 

and IoT. 

Investigate AI-driven 

governance, evolving 

regulatory 

frameworks, and IoT 

data governance 

models. 

Bernardo et al. 

(2024) 

To conduct a systematic 

review of data 

governance concepts, 

frameworks, maturity 

models, and their 

relationship with digital 

forensics. 

Comprehensive review 

of governance 

practices; connects data 

governance with data 

assurance and digital 

forensics. 

Lack of standardized 

governance maturity 

models and practical 

implementation 

guidelines. 

Develop unified 

governance standards 

and automated 

maturity assessment 

frameworks. 

Agbodoh-

Falschau & 

Ravaonorohanta 

(2023) 

To examine governance 

determinants influencing 

organizational 

cybersecurity incident 

reporting. 

Establishes a theoretical 

framework linking 

governance with 

cybersecurity reporting 

behavior; offers 

practical policy 

insights. 

Focuses mainly on 

reporting behavior; 

limited validation 

across different 

organizational 

contexts. 

Extend the framework 

to global 

organizations and 

incorporate AI-based 

cyber incident 

reporting and 

governance 

mechanisms. 

5.1. Research gap 

Despite significant advances in data governance, several 

research gaps remain. Existing studies primarily focus on 

governance frameworks, regulatory compliance, privacy 

preservation, and AI integration, but they often address these 

aspects independently rather than through a unified approach. 

Limited attention has been given to adaptive and intelligent 

policy enforcement capable of responding to dynamic cloud, 

IoT, and multi-tenant environments in real time. Furthermore, 

current governance models lack standardized evaluation 

metrics, interoperability across heterogeneous platforms, and 

scalable architectures that effectively balance transparency, 

security, explainability, and ethical AI requirements. Future 

research should focus on developing AI-driven, automated, 

and context-aware data governance frameworks that integrate 

real-time monitoring, policy compliance, risk assessment, and 

trust management to support secure, resilient, and responsible 

data ecosystems. 

 

 

 

6. Conclusion and future work 
The increasing complexity of modern digital ecosystems 

demands robust data governance strategies that can effectively 

support cybersecurity objectives while ensuring data integrity, 

privacy, and regulatory compliance. This review examined the 

role of governance frameworks, policy mechanisms, ethical 

considerations, and regulatory standards in strengthening 

cybersecurity practices. The analysis of recent studies 

demonstrates that although significant progress has been made 

in governance models and AI-assisted policy management, 

existing approaches remain fragmented and face challenges 

related to scalability, interoperability, dynamic policy 

adaptation, and governance across distributed environments. 

Furthermore, balancing security requirements with 

transparency, accountability, and ethical AI continues to be a 

critical concern. Future research should focus on developing 

intelligent and adaptive data governance frameworks that 

support real-time policy enforcement, regulatory compliance, 

and evolving cyber threats. Integrating explainable AI, 

blockchain, federated governance, and zero-trust principles 
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can further enhance security, transparency, and resilience 

across cloud, edge, and IoT environments. 
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