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Abstract- The prevailing challenges in contemporary research paper publication, including
centralization, limited access, prolonged distribution, high publication costs, lack of
transparency, slow publication timelines, limited visibility for lesser-known researchers,
copyright and ownership issues, inefficient peer review processes, and language barriers, prompt
a transformative solution. This research proposes a modern system leveraging blockchain and
smart contracts to revolutionize the traditional publication model. Employing Ethereum smart
contracts, the proposed system expedites publication, mitigates bias in evaluations, and reduces
costs. Innovative features enhance study quality, while the decentralized model ensures
traceability and global accessibility for scientific papers with a nominal fee. The proposed
system integrates tokenization to establish explicit author ownership and decentralized control,
fostering efficient peer review through a token-based incentive structure. This inventive strategy
aims to redefine research paper publication, promoting transparency, accessibility, and efficiency.
The transformative system has the potential to reshape scholarly communication, unlocking new
possibilities for the global propagation of research knowledge.
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I. INTRODUCTION

Scientific research is the cornerstone of knowledge advancement, driving innovation and
progress across various disciplines. Central to the dissemination of research findings is the
scientific publication system, where in scholars share their discoveries with the wider academic
community through journals, conference proceedings, and other scholarly publications. These
publications play a pivotal role in facilitating knowledge exchange, enabling researchers to build
upon existing findings and contribute to the collective understanding of their respective fields.
However, the current scientific publication system is fraught with challenges that hinder its
effectiveness and integrity. One of the primary issues plaguing the system is the lack of
transparency and efficiency in the publication process. Moreover, the conventional peer review
process, is essential for ensuring the quality and credibility of published research, is susceptible
to bias and inconsistencies.

The above discussed all problem leads to decrease the quality of scientific articles, slow
the publication process and cause the publications not to be published in the right place in the
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current publication system. Even sometimes, research reports that are not good enough can pass
the tests, be accepted and, thus, become valid publications. In another situation, incorrect or
nonexpert reviewers may be appointed for publication evaluation, which causes the article not to
be evaluated correctly. Therefore, the evaluation process of publications takes a very long time.
To address all these problems, blockchain-based systems have begun to be developed. In this
research we are proposing a blockchain-based model which by using the decentralized Ethereum
smart contracts to contribute solution to all addressed problems.
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Fig. 1. (a) Traditional publication system
(b) Ethereum smart contracts-based publication system

To address these pressing issues and usher in a new era of transparency and efficiency in
scientific publishing, blockchain-based solutions have emerged as promising alternatives.
Blockchain technology, best known for its role in powering cryptocurrencies like Bitcoin, offers
a decentralized and immutable platform for securely recording transactions and managing data.
By leveraging blockchain and smart contract technology, researchers can revolutionize the
publication process, ensuring transparency, integrity, and accessibility throughout the lifecycle of
a research paper. Our model introduces a decentralized approach to manuscript management,
wherein authors upload their work to the InterPlanetary File System (IPFS), generating a unique
identifier for each submission. This decentralized storage solution ensures data integrity and
accessibility while reducing reliance on centralized servers. Upon submission, manuscripts are
seamlessly routed to chief editors who oversee the peer review process. Using smart contracts,
reviewers are assigned based on their expertise and availability, mitigating issues with out-of-
field reviewers and biased evaluations. Reviewer feedback is recorded transparently on the
blockchain, providing an immutable record of the evaluation process.

By revolutionizing the scientific publication process through blockchain
technology, our proposed model aims to address the inherent challenges of the current system
and pave the way for a more transparent, efficient, and inclusive scholarly communication
ecosystem. Through empirical validation and real-world implementation, we seek to demonstrate
the viability and efficiency of blockchain-based solutions in transforming scientific publishing
and advancing knowledge dissemination worldwide.
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II. RELATED WORK

To clearly define the problem and to explain the solutions we first present how the
current scientific publishing system works in detail. Then, what kind of challenges the current
system faces are listed and how blockchain technology can decrease the current deficiencies is
presented.

Scientific publishing stands as a cornerstone in disseminating research findings,
contributing significantly to the intellectual landscape. The traditional publication system
grapples with issues such as high costs, a slow and biased review process, copyright
complexities, inadequate rewards for contributors, and a lack of interconnectivity among
researchers.

Challenges in Traditional Scientific Publication:

1) High Publication Costs: The traditional scientific publication system is marred by exorbitant
costs, limiting accessibility to valuable research. Authors often face financial barriers, hindering
the dissemination of knowledge to a wider audience.

2) Slow and Biased Review Process: The peer-review process, a cornerstone of scientific rigor,
is fraught with issues of sluggishness and bias. These challenges compromise the timely
dissemination of critical scientific findings and may introduce inherent prejudices in the
evaluation process.

3) Copyright Complexities: Copyright constraints imposed by publishers impede the free
exchange of ideas and hinder the progress of scientific discourse. The control exerted by
publishers over intellectual property rights poses challenges to collaboration and knowledge
dissemination.

4) Lack of Rewards for Contributors: Contributors to scientific publications often face a lack
of tangible rewards, discouraging sustained engagement and commitment.
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Fig. 2. The proposed traditional publication system

Scientific publishing plays a pivotal role in advancing knowledge, yet the industry is confronted
with various challenges that impede the progress and efficiency of the publication process. This
paper delves into the issues plaguing the traditional scientific publication system, such as
exorbitant publication costs, a protracted and biased review process, copyright complexities, and
a lack of incentives for contributors. Moreover, it explores the absence of seamless connectivity
among researchers as a hindrance to collaborative efforts. Against this backdrop, the study
introduces the innovative concept of blockchain-based publishing systems as potential solutions
to these challenges.

Blockchain, a decentralized and distributed ledger, offers transparency and trustworthiness
through its proof-of-work model. Smart contracts, operating on platforms like Ethereum,
enhance decentralization by automating agreements. This technology has been applied across
various sectors, including scientific publishing, where platforms like have begun sharing
knowledge. Our paper presents a comprehensive exploration of a blockchain-based scientific
publishing system, offering detailed insights not found in existing literature. The proposed
platform, detailed in utilizes Ethereum-based smart contracts to automate processes, reducing
bias in peer reviews, improving paper quality, and minimizing costs and publication time.
Authors submit articles through a web application, and the platform verifies authorship via
blockchain, using smart contracts for payment and providing an initial paper version. The system
streamlines journal selection, editor, and reviewer assignments, updating requests, and final
publication, with plans to further automate the entire process in later versions.

III. METHODOLOGY
A. System Design and Architecture

The system design and architecture for the decentralized transparency model in scientific
publishing will be composed of several key components working together to facilitate document

594

et 3 -
- -
b__‘f_jr Internotional I:J-u-nnl- of
Food And Huiritienol Sciencn:
= s, tonal LS



[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 JFANS. All Rights Reserved

submission, review, and publication. The architecture will leverage IPFS for decentralized
document storage and Ethereum blockchain for transparent transaction management. Below is an
overview of the system design and architecture:
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Fig. 3. The proposed blockchain-based publishing system.
B. System Workflow

Authors submit their research papers through the author interface, which generates unique IPFS
hashes for storage. Chief editors assign reviewers who access papers via the reviewer interface to
provide feedback. Publication decisions are made based on this feedback, and authors proceed
with payment via Ethereum smart contracts. Upon payment confirmation, ownership transfers to
the publishing organization, while authors retain credit. Papers are publicly accessible on the
IPFS network, ensuring transparent and secure data flow throughout the process.

C. Security and Transparency

IPFS ensures decentralized and censorship-resistant document storage. Ethereum blockchain
provides transparency and immutability for transactions and ownership transfer. Smart contracts
automate payment processing and ensure thrustless interactions between parties.

D. Scalability and Performance
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The system architecture is designed to be scalable, leveraging the distributed nature of IPFS and
Ethereum. Performance optimizations will be implemented to ensure fast document retrieval and
transaction processing.

IV. IMPLEMENTATION

In the above figure 3 our proposed model comprises of three main components: front-end, back-
end, and smart contracts work together to streamline the publication process while reducing costs
and increasing the availability of scholarly content.

A. Front-End Development
1) Decentralized Application (DApp) Development:

We developed a decentralized application (DApp) for engaging with the Ethereum blockchain.
Using the Solidity programming language created smart contracts, with HTML, CSS, we created
a user interface and web3.js is used to connect smart contracts with user interface. Additionally,
we incorporated DApp browsers utilizing the MetaMask extension, allowing users to submit
their manuscripts directly to the smart contract.

2) Registration and Login Modules:

In our framework, users register using their unique MetaMask account IDs, eliminating the need
for additional user IDs. Following registration, users provide relevant information such as name,
role like author, register. Once registered, users can sign in directly to the system using their
MetaMask account credentials.

3) Paper Submission and Status Modules:

Authors navigate to the paper submission module to upload their manuscripts and submit them to
the system. The manuscript is stored on the IPFS network, and an ID is generated for reference.
Authors can track the status of their submitted articles using the article status module.

4) Reviewer Assignment and Review Submission Modules:

A manager, or editor, assigns submitted articles to corresponding reviewers. After filling in
relevant fields, the manager selects an article and assigns reviewers, who then evaluate the
manuscript and provide feedback. Reviewers have the option to submit their comments as files,
facilitating a comprehensive review process.

5) Payment Module:

Based on the feedback given by reviewer the manager or editor ask author to pay publication
fees using the Scientific Journal Platform (SJP) token, connecting their MetaMask account for
secure transactions otherwise share a message to author paper is not accepted.
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By customizing our front-end development to align with the specific requirements of
our decentralized transparency model, we create an engaging and user-centric interface that
enhances the overall usability and accessibility of the publication platform.

B. Back-End Development

In our decentralized transparency model, the back-end infrastructure plays a crucial role in
managing data and facilitating communication between different system components. Here's how
we tailored our back-end development to align with the objectives of our project:

1) Database Management:

In our decentralized transparency model, we adopt a novel approach to database management
utilizing the Inter Planetary File System (IPFS). IPFS serves as a distributed database, offering a
decentralized and censorship-resistant solution for storing related documents and information.
Instead of relying on a traditional centralized SQL database, IPFS provides a decentralized
repository for manuscript details, user information, and other relevant data.

2) API Integration:

The front-end interacts with the database via REST API JSON protocols. By implementing
RESTful APIs, we establish a standardized communication interface, allowing smooth data
exchange between the user interface and the back-end database. This ensures flexibility,
scalability, and compatibility across different platforms and devices.

3) Testing Environment:

For local testing purposes, we utilize an open-source platform known as Ganache. This platform
enables us to simulate the Ethereum blockchain environment locally, facilitating the testing of
smart contracts without incurring any costs. Through Ganache, we verify the functionality and
integrity of our smart contracts, ensuring they operate as intended before deployment to the live
network.

By customizing our back-end development to suit the specific requirements of our
decentralized transparency model, we establish a robust and reliable infrastructure capable of
supporting efficient and transparent publication processes.

C. Smart Contracts Integration

We've integrated smart contracts into our Asp.Net-based DApp, enabling users to submit
manuscripts through MetaMask-compatible browsers. Adhering to ERC-20 standards, we've
implemented transfer functions for SJP token transactions. These smart contracts verify balances
and manage transaction approvals, ensuring secure and efficient interactions on the Ethereum
blockchain. Through this integration, users can securely initiate transactions, such as manuscript
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submissions and payments, while maintaining transparency and integrity within the decentralized
platform.

V. RESULTS AND ANALYSIS

The integration of blockchain-based smart contracts in our research revolutionized the scientific
publication process, leading to enhanced transparency, efficiency, and quality. Authors
experienced streamlined manuscript submission, faster peer review cycles, and improved access
to reputable journals, marking a significant advancement in scholarly communication.
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VI. CONCLUSION

In summary, our project introduces a groundbreaking decentralized transparency model powered
by blockchain technology to address shortcomings in traditional scientific publication systems.
Through Ethereum smart contracts and IPFS integration, we streamline the publication process,
ensuring cost reduction and increased accessibility. Authors can securely submit manuscripts,
while transparent evaluations by editors and reviewers enhance fairness. The utilization of SJP
tokens enables seamless transactions and rewards contributors. Emphasizing author ownership
and equitable rewards, our system fosters collaborative scholarly communication. With its
innovative framework, our project aims to revolutionize scientific publishing, fostering
transparency, accessibility, and integrity in disseminating research findings for the advancement
of knowledge.

VII. FUTURE SCOPE
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The future scope of our project involves advancing blockchain technology for scientific
publishing, aiming to enhance transparency, efficiency, and accessibility. Potential avenues
include integrating machine learning for automated document evaluation, expanding language
and file format support, and fostering collaboration with academic institutions for broader
adoption. Continuous research and development will drive innovation to address evolving
challenges in scholarly communication, ensuring our platform remains at the forefront of
revolutionizing scientific publishing practices for the benefit of the global research community.
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