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   Abstract 

This paper examines blockchain technology’s impact on the future of recordkeeping, particularly 

its ability to enhance transparency, security, and accountability across sectors such as supply 

chain management and healthcare. Blockchain’s distributed ledger technology (DLT) promises 

automated compliance through smart contracts, which can streamline operations and reduce 

administrative tasks. However, regulatory frameworks like General Data Protection Regulation 

GDPR introduce challenges, especially where blockchain’s immutability conflicts with data 

privacy requirements, such as the right to be forgotten. Legal considerations surrounding smart 

contracts, jurisdiction, and cross-border data storage further complicate blockchain’s adoption. 

This paper advocates for adaptive regulatory frameworks and cross-sector collaboration to 

reconcile blockchain’s strengths with compliance demands, ensuring its sustainable integration 

into recordkeeping practices. 

Keywords: Blockchain, Recordkeeping, Data privacy, Smart contracts, Distributed ledger 

Compliance 
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Introduction 

The contemporary landscape of recordsmanagement,requires strong systems for securing and 

authenticating electronic data due to its proliferation.The growing dependence on digital formats 

across sectors such as healthcare, education, and finance highlight the essential requirement for 

efficient data management solutions that guarantee the integrity and authenticity of records. 

Securing and authenticating digital records is crucial, as breaches in data integrity can result in 

considerable legal, financial, and reputational consequences for organisationsYli-Huumo, 

Ko,Choi &Smolander, (2016); Santoso, Firdaus&Kusuma   (2020) ; Jo, Choi, Lee & Kim 

(2019). The adoption of blockchain technology has has surfaced as a viable solution to tackle 

these challenges.Blockchain’s decentralized and immutable nature offers potential benefits such 

as enhanced transparency, security, and efficiency in managing recordsSanka, Irfan, Huang & 

Cheung (2021).Every transaction documented on a blockchain is time-stamped and connected 

to prior entries, establishing a transparent and immutable record of data interactions (Salem, 

2024; Jha, 2022). This attribute is especially advantageous in industries like healthcare, where 

the preservation of medical records is crucial (Raimundo&Rosário, 2021; Sunardi&Kusuma, 

2023). However, these advancements bring a complex array of legal and regulatory implications 

that must be carefully navigated (Oyewole, Oguejiofor,Eneh,Akpuokwe&Bakare, 2024). As 

organizations explore blockchain's integration into recordkeeping systems, questions 

surrounding data privacy, governance, and cross-jurisdictional compliance become increasingly 

pertinent. 

Blockchain technology presents significant potential for transforming recordkeeping across 

various sectors, including supply chain management and healthcare. Its distributed ledger 

technology (DLT) ensures transparency, security, and accountability, which are critical for 

compliance with legal and regulatory frameworks(Oriekhoe, 2024). Smart contracts, a 

fundamental aspect of blockchain, facilitate automated compliance processes, thereby reducing 

administrative burdens and enhancing operational efficiency (Guo, 2023; Hackius& Petersen, 

2020). However, the adoption of blockchain raises legal challenges, particularly concerning 

data privacy and compliance with regulations such as the General Data Protection Regulation 

(GDPR) (Davies, 2024; Al-Abdullah, Alsmadi, AlAbdullah&Farkas2020). The tension between 

blockchain's immutable nature and the right to be forgotten poses significant regulatory hurdles 

(Al-Abdullah et al., 2020; Ahmed et al., 2020). Thus, while blockchain offers innovative 

solutions for recordkeeping, its integration into existing legal frameworks necessitates careful 



LEAD CITY INTERNATIONAL JOURNAL OF LIBRARY, INFORMATION & COMMUNICATION SCIENCES 

[LCIJLICS]. VOL. 2. ISSUE 1.  JANUARY. 2025. eISSN: 3027-0901, ISSN: 3027-0022 

 

56 

 

consideration of privacy, security, and compliance issues (Farouk, 2023; Ng et al., 2021).This 

gap is critical, as understanding the practical challenges and benefits perceived by these 

practitioners can inform more effective adoption strategies and highlight areas for further 

research. For instance, while studies have explored the technical capabilities of blockchain, 

there is limited exploration of how these capabilities translate into real-world applications and 

user experiences (Li, 2020; Hölblet al., 2018). 

The Legal Framework for Blockchain Adoption 

The legal framework governing digital records is evolving in response to the rapid adoption of 

blockchain technology. Current regulations, such as the General Data Protection Regulation 

(GDPR) in Europe, impose strict requirements on data processing and privacy, which can 

conflict with the immutable nature of blockchain (Charles, Marler, Long &Manion2019; Al-

Abdullah et al., 2020). The GDPR mandates that individuals have the right to access their data 

and request its deletion, which poses challenges for blockchain systems that are designed to be 

permanent and tamper-proof (Al-Abdullah et al., 2020; Sarkhosh&Akhavan, 2023). As 

blockchain technology matures, it is crucial for legal frameworks to adapt to these innovations, 

ensuring that compliance mechanisms are integrated into blockchain designs from the outset 

(Charles et al., 2019; Sarkhosh&Akhavan, 2023). The implications of blockchain for legal 

compliance in recordkeeping are profound. Blockchain's decentralized and transparent nature 

can enhance accountability and traceability in recordkeeping, which is particularly beneficial in 

sectors like healthcare and finance (Farouk, 2023; Xie, 2023).  

However, the lack of clear regulatory guidelines for blockchain applications can hinder its 

adoption, as organizations may be uncertain about their legal obligations (Sarkhosh&Akhavan, 

2023; Farouk, 2023).For instance, the integration of smart contracts self-executing contracts 

with the terms of the agreement directly written into code raises questions about enforceability 

and the legal status of these digital agreements under existing laws (Goldenfein & Leiter, 2018). 

Additionally, cross-border transactions introduce complexities related to jurisdiction and 

compliance with varying national regulations, necessitating a harmonized approach to 

blockchain governance (Guo, 2023). While blockchain technology offers transformative 

potential for recordkeeping, its successful integration into existing legal frameworks requires a 

concerted effort from regulators, industry stakeholders, and legal experts to address compliance 
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challenges and ensure that the benefits of blockchain can be fully realized without 

compromising legal standards. 

Data Protection and Privacy 

The compatibility of blockchain technology with privacy laws, particularly the General Data 

Protection Regulation (GDPR), presents a complex challenge. The GDPR emphasizes 

individuals' rights to control their personal data, including the right to access, rectify, and erase 

their data. However, the immutable nature of blockchain, which records transactions 

permanently, poses significant obstacles to compliance with these rights Moerel (2018). For 

instance, once data is recorded on a public blockchain, it cannot be deleted, which directly 

conflicts with the GDPR's stipulation of the "right to be forgotten" (Schellinger et al.., 2022). 

This tension necessitates innovative approaches to reconcile the principles of blockchain with 

privacy regulations. To address these challenges, researchers have proposed various solutions 

aimed at enhancing privacy while leveraging blockchain's strengths. One approach is the use of 

permissioned blockchain, where access to data is restricted to authorized parties, thereby 

limiting exposure and enhancing compliance with privacy laws (Liu & Li 2020). Additionally, 

techniques such as attribute-based encryption and selective data sharing can help maintain user 

privacy by ensuring that only necessary information is disclosed while keeping other data 

confidential (Rahulamathavanet al., 2017).  

The integration of privacy-preserving technologies, such as zero-knowledge proofs, allows for 

the validation of transactions without revealing the underlying data, thus aligning blockchain 

applications more closely with GDPR requirements (AbdulKader& Kumar, 2021). Balancing 

the immutability of blockchain with the right to be forgotten remains a critical area of research. 

Some scholars argue for the development of hybrid models that combine blockchain with off-

chain storage solutions, where sensitive data can be stored off the blockchain while still 

benefiting from blockchain's security features (Yun, 2023). This approach allows for the 

retention of immutable records on the blockchain while providing mechanisms for data deletion 

and modification in compliance with privacy laws. Ultimately, achieving a balance between the 

inherent characteristics of blockchain and the demands of privacy legislation will require on-

going collaboration between technologists, legal experts, and policymakers. 
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Intellectual Property and Ownership Issues 

The integration of blockchain technology into various sectors raises significant questions 

regarding ownership and rights over records stored on the blockchain, as well as the legal 

considerations surrounding cross-border data storage. Ownership issues in blockchain-stored 

records are complex due to the decentralized nature of the technology. Unlike traditional 

databases where a central authority governs data ownership, blockchain allows users to 

maintain control over their data through cryptographic keys. This decentralized approach can 

enhance rights management, particularly in fields like digital music copyright, where 

blockchain can streamline the process of ownership verification and rights protection Li (2020). 

The ability to create unique digital assets, such as non-fungible tokens (NFTs), further 

complicates ownership discussions, as these tokens can represent ownership rights in a manner 

that is verifiable and immutable (Salleraset al., 2022).  

Legal considerations in cross-border data storage are equally critical, especially given the 

varying data protection laws across jurisdictions. Blockchain's inherent characteristics, such as 

immutability and transparency, can conflict with privacy regulations like the GDPR, which 

mandates strict controls over personal data (Sharma et al., 2020). For instance, the GDPR's 

requirements for data localization and the right to be forgotten challenge the applicability of 

blockchain, which is designed to retain records indefinitely (Rahman2020). The cross-border 

nature of blockchain transactions raises questions about jurisdiction and the enforcement of 

legal rights, particularly when data is stored across multiple countries with differing legal 

frameworks (Ying, 2023). To address these challenges, researchers have proposed frameworks 

that emphasize accountability and compliance in cross-border data sharing using blockchain 

technology. For example, a blockchain-based system can facilitate secure and transparent cross-

border transactions while ensuring that data sharing adheres to local regulations (Rahmanet al., 

2020; Liu et al., 2022).  

This approach not only enhances trust among parties involved in cross-border transactions but 

also promotes a more efficient legal framework that can adapt to the evolving landscape of 

digital data management (Rahmanet al., 2020; Fu et al., 2021). Ultimately, the successful 

integration of blockchain technology into global data practices will require a nuanced 

understanding of both technological capabilities and legal obligations, fostering collaboration 



LEAD CITY INTERNATIONAL JOURNAL OF LIBRARY, INFORMATION & COMMUNICATION SCIENCES 

[LCIJLICS]. VOL. 2. ISSUE 1.  JANUARY. 2025. eISSN: 3027-0901, ISSN: 3027-0022 

 

59 

 

between technologists, legal experts, and policymakers to create a robust framework for 

ownership and data protection. 

Regulatory Challenges and Considerations 

The adoption of blockchain technology across various industries presents a myriad of regulatory 

challenges and considerations that must be addressed to ensure compliance and facilitate its 

integration into existing frameworks. One of the primary compliance challenges is the 

ambiguity surrounding regulations applicable to blockchain applications. Industries such as 

agriculture and food supply chains face specific hurdles, including privacy concerns, scalability 

issues, and the need for regulatory clarity across jurisdictions (Guerra & Boys, 2021; Panghalet 

al., 2022). The geographically dispersed nature of supply chains complicates the regulatory 

landscape, as different regions may impose varying requirements, leading to potential conflicts 

and compliance difficulties (Guerra & Boys, 2021).  

Furthermore, the financial sector grapples with unclear regulations that hinder the widespread 

adoption of blockchain solutions, as stakeholders are often uncertain about their legal 

obligations and the implications of using decentralized technologies (Noch, 2024; Yerram, 

2021). Future regulatory developments in blockchain recordkeeping are likely to focus on 

creating clearer frameworks that address these compliance challenges. As blockchain 

technology matures, regulators are expected to engage more actively with industry stakeholders 

to establish guidelines that promote innovation while ensuring consumer protection and data 

privacy (Stančić&Bralić, 2021; Guggenmos, Lockl, Rieger, Wenninger&Fridgen2020). The 

development of standards for blockchain interoperability and data governance will be crucial in 

facilitating cross-border transactions and ensuring compliance with local laws (Ejairu, 2024; 

AlAfnan, 2024). Additionally, there is a growing recognition of the need for collaborative 

efforts among governments, industry players, and academia to create a cohesive regulatory 

environment that fosters responsible blockchain adoption (Disemadi, 2023; Huyen, 2024).  

Besides, as the implications of blockchain technology continue to unfold, regulatory bodies may 

introduce specific legislation tailored to address the unique characteristics of blockchain, such 

as its immutability and decentralized nature (Lemieux, 2021; Hofmanet al., 2019). This could 

involve establishing frameworks that allow for the effective management of digital records 

while balancing the need for transparency and accountability with privacy rights and data 
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protection laws (Hofmanet al., 2019). Overall, the future of regulatory developments in 

blockchain recordkeeping will likely hinge on the ability of stakeholders to navigate the 

complexities of existing legal frameworks while fostering an environment conducive to 

innovation and compliance. 

Case Studies 

The adoption of blockchain technology across various industry sectors is gaining momentum, 

driven by its potential to enhance recordkeeping, improve transparency, and streamline 

operations. Several sectors are actively exploring and implementing blockchain solutions, each 

with unique applications and challenges. In the agriculture sector, blockchain is being utilized 

for farm management and food traceability systems. These systems enhance the efficiency of 

supply chains by providing secure and transparent records of agricultural products from farm to 

table. Blockchain facilitates fast and secure payments, which is crucial for farmers and suppliers 

(Akella, Wibowo, Grandhi& Mubarak 2023). The technology also supports sustainable 

practices by ensuring that consumers can trace the origins of their food, thereby promoting 

transparency and trust in food safety (Akellaet al., 2023).  

The construction industry is another sector where blockchain is making significant inroads. By 

integrating blockchain into electronic document management systems, construction firms can 

trace unauthorized modifications and ensure the integrity of project documentation. This 

capability is essential for maintaining compliance and accountability in construction projects, 

where documentation plays a critical role (Kiuet al., 2022). The adoption of blockchain in this 

sector is still developing, but it promises to enhance collaboration and reduce disputes over 

project records.  

In logistics and supply chain management sector, blockchain is being explored for its potential 

to improve tracking and transparency. The technology can streamline operations by providing 

real-time visibility into the movement of goods, thereby reducing delays and enhancing 

efficiency (Orji et al., 2020; Aylak, 2022). However, the logistics sector faces challenges 

related to workforce readiness and the need for training to effectively implement blockchain 

solutions (Orji et al., 2020). Despite these hurdles, there is a growing willingness among 

logistics professionals to adopt blockchain technologies, particularly in distribution networks 

(Aylak, 2022).  
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The banking sector is also leveraging blockchain technology to enhance data management and 

security. Blockchain's ability to handle large volumes of data securely makes it an attractive 

option for banks looking to improve their transaction processes and reduce fraud (Hassaniet al., 

2018). The integration of blockchain with big data analytics is expected to revolutionize how 

banks operate, although the sector must navigate regulatory uncertainties and technological 

challenges (Hassaniet al., 2018).  

In the energy sector, blockchain applications are emerging to facilitate peer-to-peer energy 

trading and improve grid management. By enabling decentralized energy transactions, 

blockchain can enhance the efficiency of energy distribution and promote the use of renewable 

energy sources (Nouret al., 2022). This sector is witnessing significant interest from both 

academia and industry, highlighting the potential for blockchain to transform energy markets.  

Finally, the hospitality industry is exploring blockchain's potential to improve operational 

efficiency and customer experience. By utilizing blockchain for secure transactions and 

customer data management, hospitality businesses can enhance trust and streamline processes, 

from booking to payment (Filimonau&Naumova, 2020). The technology's ability to provide 

transparent records can also help in managing loyalty programs and customer interactions more 

effectively. Blockchain technology is being adopted across various sectors, including 

agriculture, construction, logistics, banking, energy, and hospitality. Each sector is leveraging 

blockchain's unique capabilities to address specific challenges and improve operational 

efficiencies, although they also face regulatory and implementation hurdles that must be 

navigated for successful adoption. 

Conclusion 

The need for global regulatory standards for blockchain in recordkeeping is increasingly 

recognized as essential for fostering innovation while ensuring compliance and protecting 

stakeholders. As blockchain technology continues to gain traction across various sectors, the 

absence of a unified regulatory framework poses significant challenges. These challenges 

include inconsistencies in legal interpretations, varying compliance requirements across 

jurisdictions, and the potential for regulatory arbitrage, where companies might exploit less 

stringent regulations in certain regions (Pimentel &Boulianne 2020); Xieet al., 2021). 

Establishing global regulatory standards would provide a consistent framework that can 
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facilitate the adoption of blockchain technology while addressing concerns related to data 

privacy, security, and ownership rights. Such standards could help harmonize regulations across 

different countries, thereby simplifying compliance for organizations operating in multiple 

jurisdictions (Bodemer, 2023; Charles et al., 2019).  

Furthermore, a cohesive regulatory approach would enhance trust among users and 

stakeholders, encouraging broader acceptance and integration of blockchain solutions in 

recordkeeping practices (Durneva, Cousins  & Chen 2020). Future regulatory developments 

should focus on creating adaptable frameworks that can accommodate the evolving nature of 

blockchain technology. This includes considering the unique characteristics of blockchain, such 

as its decentralization and immutability, which can complicate traditional regulatory approaches 

(Shuaibet al., 2019; Ibrahim &Truby, 2021). Collaborative efforts between governments, 

industry stakeholders, and academic researchers will be crucial in developing these standards, 

ensuring that they are both practical and conducive to innovation (Brophy, 2019; Sandaet al., 

2022). The establishment of global regulatory standards for blockchain in recordkeeping is 

imperative for addressing the complexities and challenges associated with its adoption. By 

fostering a consistent regulatory environment, stakeholders can better navigate the legal 

landscape, enhance trust in blockchain applications, and ultimately unlock the full potential of 

this transformative technology across various sectors. 

 

Recommendations 

 

1. Establish industry-wide standards: Create explicit guidelines and standards for the 

implementation of blockchain in digital records management to mitigate issues related to 

compliance and legal validity. 

2. Improve user-friendly interfaces: Streamline blockchain systems to facilitate seamless 

integration into current workflows and ensure accessibility for non-technical professionals, 

including records managers. 

3. Allocate resources for training and education: Implement extensive training programs 

for IT specialists and records managers to enhance their comprehension of blockchain's 

practical applications and its potential in record-keeping.  

4. Address scalability and energy consumption challenges: Continued research and 

development must prioritize enhancing the scalability and energy efficiency of blockchain 

systems to facilitate wider adoption.  
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