
IJMRT: Volume (7), Issue 9, 2025, Pages 8-12                       I SSN (Print):2663-2381 

International Journal of Multidisciplinary Research Transactions               ISSN(Online):2663-4007 

(A Peer Reviewed Journal)                                                    | Regular Article | Open Acess 

www.ijmrt.in 

 

Copyrights@IJMRT www.ijmrt.in  

P
ag

e8
 

Blockchain Technology in Science and Data Integrity: 

Transforming Trust, Transparency and Traceability 
 

Dr. Jagadish B* 

 

Librarian, Governmetnt Degree College, Mulugu, Mulugu District, Telangana, India. 

 
Corresponding author(s):                         DoI: https://doi.org/10.5281/zenodo.17187190 

Dr. Jagadish B, Librarian, Governmetnt Degree College, Mulugu, Mulugu District, Telangana, India.  

Email: bjagadish1@gmail.com 
 

This article is an open access article distributed under the terms and conditions of the Creative Commons 

Attribution CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

      

Accepted: 18 September 2025               Available online: 22 September 2025 

 

Abstract 

In an age characterized by data-driven research and international scientific collaboration, 

preserving the integrity, authenticity, and reproducibility of scientific data has become 

essential.  Traditional data management techniques frequently inadequately address issues of 

manipulation, plagiarism, and lack of transparency in research processes.  Blockchain 

technology, characterized by its decentralized, immutable, and transparent ledger system, has 

emerged as a disruptive solution to these difficulties.  This paper examines the utilization of 

blockchain to improve scientific data integrity, peer review transparency, intellectual property 

protection, and collaborative research methodologies.  It rigorously assesses current 

blockchain-based platforms and pilot initiatives, identifies significant technical and ethical 

hurdles, and provides a comprehensive framework for the implementation of blockchain in 

academic research ecosystems.  The research suggests that blockchain, when strategically 

used, may substantially enhance trust, transparency, and traceability within the scientific 

community. 
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1. Introduction 

 

The advancement of digital technologies has revolutionized scientific research, facilitating 

real-time collaboration, data dissemination, and open-access publishing. Nonetheless, these 

developments have also raised significant concerns around data fabrication, authorship 

conflicts, reproducibility issues, and non-transparent peer review processes. The reliability of 

scientific results increasingly relies on the traceability and integrity of the foundational data 

and research methodologies. 

 

Blockchain technology, initially developed for cryptocurrencies, is increasingly acknowledged 

for its capacity to promote transparency and trust in decentralized networks. In the scientific 

realm, blockchain provides immutable data storage, automatic validation, and decentralized 

governance of intellectual products. This article examines the capacity of blockchain to 
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improve the dependability and accountability of scientific research and data management 

systems. 

 

2. Context and Theoretical Framework 

2.1. Fundamentals of Blockchain 

A blockchain is a decentralized ledger technology that documents transactions or data inputs 

in a sequence of blocks, each cryptographically connected to its predecessor. Principal 

attributes encompass immutability, decentralization, and consensus validation. These 

attributes render blockchain especially appropriate for applications necessitating transparency 

and tamper resistance. 

 

3. Significance to Scientific Inquiry 

3.1. Data Integrity 

Guaranteeing that datasets stay unaltered and verifiable across time. 

 

3.2. Traceability  

Monitoring the provenance, accessibility, and alteration of data. 

 

3.3. Transparency 

Documenting peer review and authorship contributions. 

 

3.4. Accountability 

Assigning actions and results to specific stakeholders. Blockchain intrinsically fulfills these 

needs via secure timestamping, smart contracts, and consensus processes. 

 

4. Review of Literature 

Recent literature indicates an increasing interest in the uses of blockchain within the scientific 

domain: 

Kuhn et al. (2018) presented a decentralized framework for the dissemination and validation 

of scientific findings. 

Perkel (2017) documented initial blockchain applications for documenting research 

procedures and peer review records. 

Chen et al. (2021) examined blockchain-based approaches for the management of intellectual 

property rights within academic organizations. 
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ScienceMatters and ARTiFACTS are distinguished platforms utilizing blockchain technology 

to enhance research repeatability and citation transparency. 

Although promising, these studies also underscore issues pertaining to system interoperability, 

adoption obstacles, and legal ambiguities. 

 

5. Methodology 

This study employs a qualitative exploratory methodology, utilizing secondary data analysis. 

Sources comprise peer-reviewed journals, blockchain project whitepapers, institutional 

reports, and case studies. The analytical methodology encompasses thematic mapping of 

blockchain applications in science and a SWOT (Strengths, Weaknesses, Opportunities, 

Threats) assessment of its deployment in research settings. 

 

6. Utilizations of Blockchain in Scientific Domains 

6.1 Data Origin and Integrity 

Blockchain can document every interaction with a dataset, guaranteeing immutable histories.  

This is particularly advantageous in biomedical research, environmental surveillance, and 

genetic data administration. 

 

6.2. Transparent Peer Evaluation 

 Blockchain facilitates the creation of timestamped and verifiable records of review 

submissions and editorial decisions.  Reviewers may be incentivized and recognized for their 

work with blockchain-based currencies. 

 

7. Protection of Intellectual Property (IP) 

 Researchers can post hash-stamped versions of their work on the blockchain, thereby 

establishing irrefutable evidence of authorship and creation dates. 

 

8. Smart Contracts in Research Collaboration 

Smart contracts facilitate the automation of funding distribution, work assignment, and 

performance monitoring in collaborative research initiatives involving multiple institutions. 

 

9. Reproducibility and Open Science 

Blockchain can archive experimental procedures, software versions, and raw datasets, 

facilitating transparent verification and replication of scientific research. 
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10. Case Analyses and Implementation Illustrations 

ARTiFACTS: A decentralized platform for the dissemination, citation, and exploration of 

research results. 

ARCHANGEL: A UK initiative employing blockchain technology to ensure the authenticity 

of government digital archives. 

ScienceMatters: A publication that employs blockchain technology to timestamp submissions 

and edits. 

These instances illustrate the practical viability of blockchain in overseeing academic 

processes and guaranteeing data integrity. 

 

11. Obstacles and Constraints 

 Despite its potential, several barriers hinder blockchain adoption in science: 

 Technical Scalability: Elevated computational expenses and restricted transaction capacity. 

 Energy Utilization: Specifically for Proof-of-Work systems. 

 Legal and Ethical Considerations: Data privacy, GDPR adherence, and jurisdictional 

issues. 

 Institutional Resistance: Insufficient awareness and hesitance to transition from 

conventional structures. 

 Subsequent research must tackle these issues via pilot initiatives, policy structures, and user 

education programs. 

 

 

12. Future Outlook and Suggestions 

 The future of blockchain in science is contingent upon: 

 Hybrid Solutions: Integrating blockchain with cloud storage and artificial intelligence. 

 Standardization: Formulating universal rules for the handling of blockchain-based research 

data. 

 Policy Support: Protocols for the ethical application and incorporation inside academic 

institutions. 

 Capacity Building: Educating academics, librarians, and IT personnel in blockchain literacy. 

 A multi-stakeholder strategy is crucial for sustained execution. 

 

13. Conclusion 

Blockchain technology offers an effective answer to critical issues in scientific research—
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ensuring data integrity, enhancing transparency, and protecting intellectual contributions. 

Although adoption is in its infancy, the incorporation of blockchain into research ecosystems 

presents transformative possibilities. Institutions excelling in digital innovation will be more 

adept at promoting responsible, reproducible, and reliable science. 
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