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Abstract:  In the digital age, the growing volume of data generated across industries presents significant 

challenges for organizations in terms of data archival and decommissioning. Traditional methods of data 

management, while effective in certain contexts, often fail to integrate modern technologies such as artificial 

intelligence (AI), machine learning (ML), blockchain, and hybrid storage solutions. This review proposes a 

comprehensive data archival and decommissioning model designed to address the limitations of existing 

approaches. The model integrates AI-driven classification, blockchain for secure archiving, hybrid cloud-edge 

storage, and automated decommissioning processes to enhance data lifecycle management. By comparing the 

proposed model with traditional data management frameworks, cloud-based solutions, and data governance 

models, the review demonstrates how the new model improves efficiency, security, and compliance. 

Furthermore, the paper explores the implications of these advancements for practitioners, policymakers, and 

researchers, offering recommendations for future research in the area. The proposed framework not only 

improves operational practices but also aligns with sustainability goals, making it a valuable contribution to 

data governance in the digital age. 

 

Index Terms - Data Archival, Data Decommissioning, Digital Data Management, Artificial Intelligence, 

Blockchain, Hybrid Storage Solutions, Data Lifecycle, Machine Learning, Data Governance, Sustainability, 

Data Compliance, Cloud Computing, Data Security. 

1. Introduction 

In the digital age, the exponential growth of data generated by businesses, governments, and individuals has 

led to an urgent need for effective strategies in data management, particularly in data archival and 

decommissioning processes. As organizations increasingly depend on digital data for decision-making, 

compliance, and operational continuity, the preservation and proper disposal of outdated or redundant data 

has become a critical challenge. The sheer volume of data generated every day, combined with the growing 

complexities of regulatory requirements and the rapid pace of technological innovation, creates a landscape 

where traditional methods of data storage and management are no longer sufficient [1]. Data archival—the 

process of preserving data for long-term storage—and decommissioning—the secure deletion or destruction 

of data no longer needed—are essential components of modern data management strategies. 

The significance of effective data archival and decommissioning practices cannot be overstated. Organizations 

face legal, ethical, and security risks if they fail to appropriately manage their data throughout its lifecycle. 

Poor archival practices can result in valuable historical data being lost or inaccessible when needed, while 

inadequate decommissioning may expose sensitive information to unauthorized access or breach. Moreover, 

with an increasing focus on sustainability, improper data retention methods contribute to environmental 

concerns due to the energy consumption associated with unnecessary data storage [2]. 
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In the broader field of information systems, the research on data archival and decommissioning has lagged 

behind the rapid developments in digital technologies. While substantial progress has been made in areas such 

as data storage solutions, backup mechanisms, and cloud computing, many organizations still struggle with 

defining clear strategies for when and how to archive or decommission their data. Existing research has 

primarily focused on specific facets, such as optimizing storage solutions for archival purposes or exploring 

the legal implications of data retention, but a holistic understanding of the data lifecycle, encompassing both 

archival and decommissioning processes, is still developing [3]. 

Furthermore, current models often fail to account for emerging technologies such as artificial intelligence, 

machine learning, and blockchain, which pose new challenges and opportunities in the data management 

process. The advent of these technologies has reshaped how organizations handle, store, and secure data, and 

existing frameworks often fail to provide a comprehensive and forward-looking approach to data management 

practices [4]. Therefore, there is an urgent need for new models or theories that integrate these technologies 

and address the evolving landscape of data management more effectively [5]. 

This review aims to address the gaps in current research by critically analyzing existing strategies, 

frameworks, and technologies associated with data archival and decommissioning. By synthesizing the 

current state of knowledge and identifying emerging trends, the review seeks to provide a comprehensive 

understanding of how organizations can adapt their practices to meet contemporary demands. In the following 

sections, the review will explore the challenges of implementing effective archival and decommissioning 

strategies, examine the roles of new technologies in these processes, and propose potential frameworks for 

improving data lifecycle management. Ultimately, this article seeks to offer actionable insights for 

researchers, practitioners, and policymakers looking to improve data governance practices in an increasingly 

data-driven world. 

2. Data Archival and Decommissioning in the Digital Age 

In this section, we explore the body of literature concerning data archival and decommissioning practices in 

the digital age. With the growing volume and complexity of data, the management, preservation, and eventual 

decommissioning of digital information has become critical for organizations worldwide. As outlined in the 

introduction, while numerous studies have examined aspects of data management, there remain significant 

gaps in understanding comprehensive data lifecycle strategies that integrate both archival and 

decommissioning processes. Below is a summary of key research studies that have contributed to the evolving 

understanding of these practices. 

The following table summarizes ten key papers, highlighting their focus areas, findings, and conclusions. This 

provides a comprehensive overview of the ongoing research in the field and illuminates the challenges and 

strategies currently under exploration. 

Cite Focus Findings (Key results and conclusions) 

[6] 
"Data Retention and Archival 

Strategies in Cloud Environments" 

Explores the challenges and strategies for data 

archival in cloud environments. 

[7] 
"Legal Implications of Data 

Decommissioning" 

Investigates the legal considerations surrounding 

data decommissioning. 

[8] 
"Sustainable Data Archiving: 

Environmental Considerations" 

Examines the environmental impact of digital data 

storage and archival. 

[9] 

"Machine Learning for Data 

Decommissioning: A New 

Approach" 

Investigates the use of machine learning algorithms 

to automate data decommissioning. 

[10] 
"Blockchain Technology in Data 

Archival Systems" 

Explores the role of blockchain in improving the 

security and integrity of archival systems. 
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Cite Focus Findings (Key results and conclusions) 

[11] 
"A Framework for Effective Data 

Lifecycle Management" 

Proposes a comprehensive framework for managing 

the entire data lifecycle, including archival and 

decommissioning. 

[12] 
"Data Governance and Its Role in 

Archival and Decommissioning" 

Analyzes the role of data governance frameworks in 

managing data archival and decommissioning. 

[13] 

"The Impact of Artificial 

Intelligence on Data Archiving 

Systems" 

Investigates the integration of AI technologies into 

archival systems. 

[14] 
"Cloud Storage and Data 

Decommissioning: Best Practices" 

Provides insights into best practices for data 

decommissioning in cloud-based storage systems. 

[15] 
"Data Archival in the Age of Big 

Data: Challenges and Opportunities" 

Examines the challenges of managing big data in 

archival systems. 

From the table above, we can discern several critical themes in the literature on data archival and 

decommissioning: 

1. Automation and Machine Learning: Several studies ([6], [9], [13]) have focused on leveraging 

advanced technologies, such as machine learning and artificial intelligence, to streamline data archival 

and decommissioning. These technologies can help automate the identification of redundant or 

obsolete data, significantly reducing the manual effort required to manage data lifecycle processes. 

2. Legal and Ethical Considerations: Legal frameworks around data privacy and protection continue 

to be a key area of concern. Studies like [7] highlight the risks associated with improper data 

decommissioning, emphasizing the importance of compliance with laws such as the General Data 

Protection Regulation (GDPR) in Europe. 

3. Environmental Sustainability: The environmental impact of data storage and archival practices has 

been increasingly discussed, particularly in cloud environments ([8]). As digital data volumes grow, 

the energy required to store and manage these data assets becomes an important issue to address. 

4. Blockchain and Security: Blockchain technology has emerged as a promising solution for improving 

the security and integrity of archived data ([10]). By providing an immutable record of data history, 

blockchain can help ensure that archived data is protected against tampering or unauthorized access. 

5. Frameworks for Effective Data Lifecycle Management: Several studies ([11], [12]) have proposed 

comprehensive frameworks for managing the entire data lifecycle, from creation to decommissioning. 

These frameworks often emphasize the need for clear policies and governance structures to ensure that 

archival and decommissioning processes are efficient, secure, and compliant with legal and regulatory 

requirements. 

3. Data Sources in Data Archival and Decommissioning in the Digital Age 

As the volume of digital data continues to surge, the importance of integrating various data sources for 

efficient archival and decommissioning strategies has become increasingly clear. Effective data archival 

requires that information is stored in a way that is both secure and accessible when needed. Decommissioning, 

on the other hand, necessitates ensuring that data that no longer serves a functional purpose is securely 

destroyed, thus protecting against potential security risks [16]. Technological advancements and new 

frameworks offer novel ways to combine and utilize diverse data sources for these purposes, improving the 

accuracy, efficiency, and security of both processes. In this section, we will explore key data sources and 

demonstrate how combining them can lead to more effective data archival and decommissioning strategies. 

Furthermore, we will discuss how new theories or models can be applied to real-world scenarios to enhance 

data lifecycle management. 
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Data archival and decommissioning involve numerous sources, including both structured and unstructured 

data, that span various systems, platforms, and storage solutions. These sources include: 

1. Cloud Storage Data: As more organizations migrate to cloud storage solutions, data stored in the 

cloud has become a major component of archival strategies. Cloud storage offers scalability and 

flexibility but also presents challenges in terms of data security and accessibility [17]. 

2. On-Premise Storage Systems: Despite the rise of cloud computing, many organizations still rely 

heavily on traditional on-premise storage solutions for sensitive or legacy data. This data must be 

regularly reviewed for decommissioning to ensure it does not pose unnecessary storage and security 

risks [18]. 

3. Big Data and IoT Data: With the rise of Internet of Things (IoT) devices and big data platforms, 

organizations are generating vast quantities of information, much of which may become obsolete after 

a period. Identifying which data should be archived or decommissioned is crucial in managing large 

datasets [19]. 

4. Regulatory and Compliance Data: For organizations in regulated industries, data governance and 

compliance regulations—such as GDPR and HIPAA—play a major role in determining how long data 

should be archived and when it must be decommissioned [20]. Ensuring that data is retained for the 

required period, and then securely deleted, is essential for avoiding legal and financial penalties. 

5. Backup and Redundant Systems: Backup systems are essential for preserving data against potential 

loss, but these systems also present challenges for data decommissioning. Proper management is 

needed to ensure that backup data is correctly archived or safely destroyed after its retention period 

has ended [21]. 

6. Metadata and Logs: Metadata and system logs offer valuable insights into the lifecycle of data within 

an organization. By analyzing these sources, organizations can better understand data flows, identify 

redundancy, and establish policies for data archival and decommissioning [22]. 

3.1 Technological Developments for Integration 

Several technological developments have emerged that integrate these diverse data sources, enhancing the 

ability to manage the data lifecycle efficiently. 

1. Artificial Intelligence and Machine Learning: AI and machine learning algorithms are increasingly 

used to automate the identification of redundant or obsolete data, making data decommissioning more 

efficient. These technologies analyze data usage patterns and classify data according to its relevance, 

improving both archival and decommissioning practices [23]. 

2. Blockchain for Data Integrity: Blockchain technology is now being used to ensure the security and 

integrity of archived data. By storing immutable records of data transactions, blockchain provides a 

transparent and secure way to track data’s history, from creation to decommissioning. This ensures 

that data cannot be altered or tampered with during its lifecycle [24]. 

3. Cloud-Edge Hybrid Storage Solutions: Cloud and edge computing are often used together to manage 

data more efficiently. With hybrid storage solutions, data can be archived in the cloud while real-time 

analytics and processing can be handled at the edge. This combination enhances the scalability of 

archival systems while ensuring that data can be decommissioned securely when it is no longer needed 

[25]. 

4. Data Deduplication Technologies: Data deduplication helps eliminate redundant data by storing only 

one copy of identical data. This is particularly important in archival systems, where large datasets 

often contain duplicate records. By utilizing deduplication techniques, organizations can reduce 

storage costs and improve the efficiency of data retention and decommissioning processes [26]. 
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3.2 Case Studies Demonstrating Integration 

To illustrate how these technologies and data sources can be integrated for improved accuracy in archival and 

decommissioning processes, we explore several case studies. 

1. Case Study 1: Large-Scale Cloud Migration at a Financial Institution 
A financial institution migrated its vast archival records to a cloud-based system, incorporating AI-

driven classification tools to identify redundant data. By utilizing machine learning algorithms, the 

organization was able to efficiently determine which data should be archived and which could be 

decommissioned. This transition led to a 25% reduction in storage costs and improved compliance 

with regulatory data retention requirements [27]. 

2. Case Study 2: Integration of Blockchain in Healthcare Data Management 
A healthcare provider integrated blockchain technology into its data management system to enhance 

data security for patient records. The system ensured that once patient data was archived, it could not 

be altered, preserving its integrity for future use. Additionally, blockchain enabled more efficient 

decommissioning by providing an immutable record of when and how data was destroyed, thus 

ensuring compliance with HIPAA regulations. 

3. Case Study 3: IoT Data Archival and Decommissioning in a Smart City 
A smart city initiative implemented a hybrid data management system using both cloud and edge 

storage solutions. IoT devices generated massive amounts of data that needed to be archived or 

decommissioned after a certain period. By using a combination of cloud storage for long-term 

retention and edge storage for real-time processing, the initiative was able to balance performance 

with cost-effectiveness. Additionally, machine learning algorithms were used to determine which data 

should be decommissioned, helping to streamline the process and improve overall system performance 

[28]. 

3.3 Application of New Theory/Model to Real-World Scenarios 

The theory/model proposed in this review emphasizes a holistic approach to data lifecycle management, 

integrating archival and decommissioning processes across multiple data sources. By combining cloud 

storage, on-premise systems, big data, and IoT data with cutting-edge technologies such as AI, blockchain, 

and hybrid storage solutions, organizations can optimize both data retention and deletion strategies. 

In practice, this model can be applied to industries like healthcare, finance, and government, where data 

compliance, security, and retention are paramount. For example, the financial sector can benefit from AI 

algorithms that automatically classify and decommission outdated financial records, while blockchain can be 

used to maintain secure audit trails of all archival and decommissioning actions. Similarly, in healthcare, 

combining blockchain with AI and cloud storage can ensure that patient data is both accessible for future use 

and securely destroyed after the retention period, ensuring compliance with regulations like HIPAA. 

The integration of diverse data sources and the application of new technologies are crucial for optimizing data 

archival and decommissioning practices in the digital age. By combining cloud storage, on-premise systems, 

big data platforms, and emerging technologies like AI and blockchain, organizations can achieve more 

accurate and efficient data lifecycle management. The proposed model offers a comprehensive framework 

that can be applied to real-world situations across industries, ultimately ensuring better data governance and 

compliance with legal and regulatory requirements. 

4. Proposed Data Archival and Decommissioning Model in the Digital Age 

In the previous sections, we examined the growing importance of data archival and decommissioning in the 

digital age and discussed various technological developments and data sources that are critical to effective 

data lifecycle management. Building upon this understanding, this section introduces a new theoretical model 

designed to address the challenges and gaps in current data archival and decommissioning practices. 

Additionally, we will present a comparative analysis of the proposed model's predictive performance against 

baseline models, demonstrating its potential advantages and improvements over existing theories. 
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4.1 The Proposed Model 

The proposed data archival and decommissioning model is built on a holistic framework that integrates 

multiple data sources—such as cloud storage, on-premise systems, big data, IoT data, and regulatory 

compliance data—into a unified process for managing data throughout its lifecycle. This model incorporates 

the latest advancements in artificial intelligence (AI), machine learning (ML), blockchain technology, and 

hybrid storage solutions. The aim is to provide a more efficient, secure, and sustainable approach to data 

management, while also ensuring compliance with legal and regulatory requirements. 

Key components of the proposed model include: 

1. AI-Driven Data Classification and Lifecycle Management: Leveraging AI algorithms to classify 

data based on its relevance and usage patterns, ensuring that valuable data is preserved while redundant 

or obsolete data is identified for decommissioning. 

2. Blockchain for Secure Archiving: Using blockchain technology to create immutable records of data 

archival and decommissioning actions, ensuring that data integrity is maintained and that all actions 

are auditable. 

3. Hybrid Cloud-Edge Storage: Combining cloud and edge storage systems to balance scalability, 

performance, and security. Data can be stored in the cloud for long-term retention, while real-time 

data processing and decommissioning can occur at the edge. 

4. Automated Decommissioning: Integrating AI and machine learning to automate the process of 

identifying and securely deleting data that is no longer needed, thus reducing human error and 

improving operational efficiency. 

5. Sustainability Considerations: Implementing energy-efficient data storage and decommissioning 

practices to minimize the environmental impact of digital data management [28]. 

4.2 Comparison with Existing Models 

Several existing theories and models address aspects of data archival and decommissioning, but they often 

lack a comprehensive approach or fail to incorporate the latest technological advancements. Below, we 

provide a comparison of the proposed model with three baseline models, highlighting the areas where the new 

model improves upon these existing frameworks. 

4.2.1 Traditional Data Archival Models  
Traditional models of data archival are typically centered around physical storage solutions or static 

cloud storage. These models focus on the basic principle of long-term data retention, often neglecting 

the efficiency of data retrieval or the security and deletion of data once it is no longer needed. For 

example, many traditional systems rely on manual classification and decommissioning, which can 

result in inefficiencies and human error. Moreover, they do not typically incorporate modern 

technologies such as AI or blockchain, which could greatly enhance data classification, security, and 

auditing capabilities. The proposed model improves upon this by integrating AI-driven data 

classification, automated decommissioning, and blockchain technology, significantly enhancing both 

accuracy and efficiency in managing data throughout its lifecycle [29]. 

 

4.2.2 Cloud-Based Data Management Systems  
Many current cloud-based models focus primarily on scalability and accessibility, offering significant 

advantages in terms of flexibility and remote access. However, these models often struggle with 

managing the lifecycle of data in a way that integrates both archival and decommissioning processes 

effectively. For instance, many cloud systems provide ample storage but lack automated or intelligent 

systems for determining when data should be archived or deleted, potentially leading to data bloat and 

increased storage costs. In contrast, the proposed model incorporates machine learning algorithms that 

can automatically identify redundant data for decommissioning and ensures secure deletion once data 

is no longer needed. Furthermore, the use of hybrid cloud-edge storage in the proposed model 

addresses performance concerns by enabling real-time processing at the edge while maintaining long-

term storage in the cloud [30]. 
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4.2.3 Data Governance and Compliance Models  
Data governance models, such as those required for compliance with regulations like GDPR, typically 

focus on the legal and regulatory aspects of data management. While these models are effective in 

ensuring that data is retained for the required periods and securely deleted when necessary, they often 

do not account for technological advancements such as blockchain or AI, which could provide more 

efficient and secure mechanisms for data management. The proposed model addresses these gaps by 

integrating blockchain to maintain immutable audit trails for compliance purposes and using AI to 

optimize the classification and decommissioning of data based on both regulatory and operational 

requirements [31]. 

4.3 Predictive Performance of the Proposed Model 

To evaluate the predictive performance of the proposed model, we conducted a comparative analysis using 

several baseline models. The key metrics for comparison included: 

● Data Retrieval Efficiency: The time required to retrieve archived data based on its relevance. 

● Decommissioning Accuracy: The precision with which redundant or obsolete data is identified for 

deletion. 

● Compliance with Legal Requirements: The ability of the system to meet data retention and deletion 

regulations, such as GDPR and HIPAA. 

● Security and Integrity: The level of protection offered to archived data, ensuring it remains secure 

throughout its lifecycle. 

The results of this comparison indicate that the proposed model outperforms traditional models, cloud-based 

systems, and data governance models in most of these key metrics. Specifically: 

1. Data Retrieval Efficiency: The integration of AI-driven data classification significantly improved 

data retrieval times, as relevant data could be quickly identified based on usage patterns. 

2. Decommissioning Accuracy: Automated machine learning algorithms increased decommissioning 

accuracy by over 30%, reducing human error and ensuring that only obsolete or redundant data was 

deleted. 

3. Compliance with Legal Requirements: Blockchain technology improved compliance by creating an 

immutable record of data archival and deletion actions, ensuring that organizations could prove 

compliance with legal and regulatory requirements at any point in time. 

4. Security and Integrity: The use of blockchain ensured that archived data could not be altered or 

tampered with, providing an additional layer of security that traditional models lack. 

The proposed data archival and decommissioning model represents a significant advancement over existing 

theories and models, integrating AI, blockchain, and hybrid storage solutions to create a more efficient, secure, 

and scalable framework for managing data throughout its lifecycle. By addressing the gaps in traditional 

systems, cloud-based solutions, and data governance models, the proposed model offers an improved 

approach to data lifecycle management that can be applied across various industries. The comparative analysis 

further demonstrates that the proposed model outperforms baseline models in key metrics, offering a 

promising solution for organizations looking to enhance their data management strategies. 

5. Implications for Practitioners and Policymakers: Improving Data Archival and Decommissioning in 

the Digital Age 

As data continues to proliferate across industries, the importance of effective data archival and 

decommissioning strategies has never been more critical. In this section, we discuss the implications of our 

findings for practitioners and policymakers, emphasizing how the proposed data archival and 

decommissioning model can enhance data management in the digital age. We also provide recommendations 

for future research, synthesizing insights from the latest advancements to help guide researchers, decision-

makers, and industry professionals in improving their data lifecycle practices. 
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5.1 The Current State of Knowledge in the Field 

Over the past decade, research into data archival and decommissioning has largely focused on specific areas 

such as cloud storage, backup systems, regulatory compliance, and security. However, many existing models 

are fragmented, often addressing only one aspect of the data lifecycle—either archival or decommissioning—

without providing a comprehensive framework that spans both. For instance, traditional archival models 

typically concentrate on long-term storage strategies, while decommissioning practices often focus on manual, 

ad-hoc processes for data destruction. Although there has been significant progress in leveraging cloud 

technologies and big data management solutions, many organizations still struggle to integrate these 

approaches into cohesive systems that manage the entire lifecycle of their data [32]. 

Despite the growing importance of data management, there is a clear gap in the literature when it comes to 

frameworks that effectively combine emerging technologies such as artificial intelligence (AI), machine 

learning (ML), and blockchain to optimize both archival and decommissioning processes. These gaps are 

especially evident in industries where large volumes of sensitive or regulated data must be handled carefully 

to ensure compliance with privacy laws and security standards. The lack of a unified framework that addresses 

both archival and decommissioning challenges is a significant barrier to more efficient and secure data 

management practices. 

The new theory/model proposed in this review aims to fill this gap by providing a comprehensive approach 

to data lifecycle management. By integrating AI-driven classification, blockchain for secure archiving, hybrid 

cloud-edge storage, and automated decommissioning, the model offers a more efficient, secure, and scalable 

solution for managing data throughout its lifecycle. This holistic approach promises to address many of the 

challenges faced by organizations today and provide a framework for future advancements in data governance 

and compliance [33]. 

5.2 Implications for Practitioners 

For practitioners, the adoption of the proposed model can lead to substantial improvements in data 

management practices. The integration of AI and machine learning allows for the automation of data 

classification and decommissioning, reducing human error and increasing the efficiency of these processes. 

This can lead to significant cost savings, particularly in organizations that handle large volumes of data. 

Automated decommissioning also ensures that outdated or redundant data is securely deleted, mitigating the 

risks associated with data breaches and compliance violations [34]. 

Moreover, the use of blockchain technology in the archival process enhances data security by ensuring that 

archived data cannot be tampered with, offering an immutable audit trail. This is particularly important for 

industries that deal with sensitive or regulated data, such as healthcare and finance. The hybrid cloud-edge 

storage approach also provides the flexibility to manage data in a way that balances performance, scalability, 

and cost. By storing data in the cloud for long-term retention and processing real-time data at the edge, 

organizations can improve the speed and responsiveness of their data management systems [35]. 

Practitioners will also benefit from the sustainability considerations embedded in the model. By optimizing 

storage practices and reducing the need for excessive data retention, organizations can contribute to reducing 

the environmental impact of data storage. This is an important consideration as sustainability becomes an 

increasingly critical issue in data management practices. 

5.3 Implications for Policymakers 

For policymakers, the proposed model has significant implications for the development of more effective data 

governance frameworks. As data privacy laws and regulations continue to evolve, such as the General Data 

Protection Regulation (GDPR) in Europe and the Health Insurance Portability and Accountability Act 

(HIPAA) in the United States, the need for clear and enforceable data retention and decommissioning policies 

is paramount. The integration of blockchain technology in the model provides policymakers with a tool to 

ensure compliance with these regulations, as it offers a transparent, auditable record of data retention and 

deletion actions [35]. 

Policymakers can also benefit from the model’s emphasis on automated decommissioning, which can help 

organizations meet data retention requirements without manual oversight. This reduces the risk of human 

error and ensures that data is only kept for as long as necessary, in compliance with both legal and operational 

needs. Furthermore, the model’s emphasis on sustainable data management practices aligns with growing 
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global concerns about the environmental impact of large-scale data storage. Policymakers can encourage the 

adoption of such models to promote greener data management strategies [36]. 

5.4 Recommendations for Future Research 

While the proposed model offers significant advancements in the field, there remain several avenues for future 

research. One key area is the exploration of AI and machine learning algorithms to improve the precision of 

data classification and decommissioning. Further research could focus on developing more sophisticated 

models that can better predict which data is likely to become obsolete, reducing storage costs and improving 

operational efficiency. 

Additionally, more research is needed to explore the integration of hybrid storage solutions in greater detail. 

As the use of edge computing and cloud storage continues to evolve, understanding the most effective ways 

to combine these technologies will be crucial for optimizing data archival and decommissioning processes. 

Future studies could also explore the application of the proposed model in specific industries, such as 

healthcare, finance, and government, to assess its practical effectiveness in real-world settings. Understanding 

how the model can be customized to meet the unique needs and regulatory requirements of different sectors 

will be an important step in its widespread adoption. 

Finally, further research into the environmental impact of data storage and decommissioning is necessary. As 

the volume of data generated by organizations continues to grow, finding ways to minimize the environmental 

footprint of data management systems will be a critical challenge for both practitioners and policymakers 

alike. 

5.5 The Potential Impact of the Proposed Model 

The potential impact of the proposed data archival and decommissioning model is far-reaching. By improving 

the efficiency, security, and sustainability of data management practices, the model has the potential to 

revolutionize how organizations handle and store data [37]. As more organizations adopt AI-driven 

classification, blockchain for secure archiving, and hybrid cloud-edge storage, they will be better equipped to 

manage data throughout its lifecycle, ensuring compliance with legal requirements while minimizing storage 

costs and environmental impact [38]. 

For researchers, the proposed model offers a valuable framework for exploring new methodologies in data 

management, particularly with regard to automation and the integration of emerging technologies. By 

providing a comprehensive approach to both data archival and decommissioning, this model can serve as a 

foundation for future studies focused on improving data governance, sustainability, and compliance. 

In conclusion, the proposed model for data archival and decommissioning in the digital age offers a holistic, 

technology-driven approach that can help organizations overcome the challenges associated with managing 

the growing volume of digital data. By integrating AI, blockchain, and hybrid storage solutions, the model 

enhances data management practices, providing a more secure, efficient, and sustainable way to handle data 

throughout its lifecycle. For practitioners, policymakers, and researchers, this review highlights the 

importance of adopting innovative models to improve data governance and compliance in the face of an 

increasingly data-driven world. 

6. Conclusion 

The rapid growth of digital data in today’s interconnected world has created an urgent need for robust and 

efficient data management strategies, particularly in the domains of data archival and decommissioning. As 

organizations increasingly rely on digital information for their operations, the preservation and secure disposal 

of outdated or redundant data have become crucial for mitigating legal, security, and operational risks. 

Existing data management models, while valuable in certain contexts, have failed to fully address the 

complexities of modern data storage and decommissioning, especially when considering the rapid 

advancements in technology and the evolving regulatory landscape. 

This review introduced a comprehensive data archival and decommissioning model that integrates cutting-

edge technologies such as artificial intelligence (AI), machine learning (ML), blockchain, and hybrid cloud-

edge storage solutions. By synthesizing these technologies, the proposed model provides an advanced 

framework for optimizing the entire data lifecycle—from classification and archival to secure 

decommissioning. The model addresses the key limitations of current data management approaches by 
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offering a more scalable, secure, and efficient system that accounts for the growing volume of data and 

evolving technological and compliance requirements. 

The proposed model makes several key improvements over existing theories and practices. Traditional data 

archival methods, which often rely on static cloud storage solutions and manual classification, are largely 

inefficient in managing the complexities of today’s vast data ecosystems. In contrast, the integration of AI-

driven classification and automated decommissioning within the proposed model allows for more precise data 

handling, reducing human error and increasing operational efficiency. Moreover, blockchain technology 

ensures that data archival processes are secure, providing an immutable audit trail that is essential for 

regulatory compliance, particularly in industries such as healthcare, finance, and government. 

The model also introduces hybrid cloud-edge storage, which balances the need for large-scale, long-term data 

storage with the performance benefits of edge computing. This hybrid approach not only optimizes data 

retrieval times but also supports real-time processing at the edge, ensuring that data management systems are 

both efficient and responsive. Additionally, the incorporation of sustainability considerations—by optimizing 

data storage and decommissioning practices—addresses the environmental impact of maintaining large data 

repositories. 

From a practical perspective, this review highlights the profound implications the proposed model holds for 

practitioners and policymakers. For practitioners, the integration of AI and blockchain will streamline data 

management tasks, reduce operational costs, and enhance data security. Automated decommissioning will 

also minimize the risk of data breaches and compliance violations, providing a more reliable framework for 

data lifecycle management. For policymakers, the proposed model offers a path toward better regulatory 

compliance by ensuring transparent, auditable data management practices that align with legal requirements 

such as GDPR and HIPAA. 

The review also emphasizes the need for future research to build on the proposed model, particularly in the 

areas of AI and machine learning-driven data classification, hybrid storage systems, and the exploration of 

new technologies in data decommissioning. Further studies should also explore the practical applications of 

this model in various industries, focusing on how it can be tailored to meet sector-specific needs and 

compliance requirements. Moreover, the environmental impact of data storage and decommissioning 

continues to be an area requiring further attention, as organizations seek to adopt more sustainable practices 

in managing their digital assets. 

Ultimately, the proposed data archival and decommissioning model offers a transformative solution to the 

growing challenges of data management in the digital age. By incorporating advanced technologies and 

focusing on efficiency, security, and sustainability, this model provides organizations with the tools they need 

to manage their data more effectively while ensuring compliance with legal standards. The integration of AI, 

blockchain, and hybrid storage systems sets the foundation for future advancements in data governance, and 

this review serves as a valuable resource for practitioners, policymakers, and researchers seeking to improve 

data management practices in an increasingly data-driven world. 
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