
 
 

 
 

  

197 
 

Combined Proceedings of the 39th iSTEAMS Bespoke Conference – July, 2025  
& iSTEAMS Emerging Technologies onference  October, 2025  

Society for Multidisciplinary & Advanced Research Techniques (SMART - Scientific Projects & Research Consortium (SPaRC) 
West Midlands Open University – Projects, Research, Innovations, Strategies & Multimedia (PRISM) Centre   

PearlRichards Foundations- Accra Ghana  
International Institute for Multidisciplinary and Development Research  

Harmath Global Educational Services  

 
39th International Science Technology Education Arts Management 

& Social Sciences (iSTEAMS) Bespoke Conference – Accra, Ghana 2025 
 
 
 

A Blockchain-Based and AI-Driven Peer Review Framework for 
Transparent and Efficient Scholarly Publishing 

 
1Lawal Olumide Olayinka & 2Longe Olumide Babatope 

1Dept of Cybersecurity & Digital Forensics University of East London, United Kingdom 
2Graduate Programme in Cyber Security, Beyond Campus Innovations,  

Colorado State University Global Campus, Colorado, USA  
E-mails: longeolumide@fulbrightmail.org,u2647095@uel.ac.uk 

 
ABSTRACT 
 
The peer-review process, essential to academic publishing, faces significant challenges 
including bias, inefficiency, lack of transparency, and ethical concerns. Traditional systems 
often lack verifiable tracking mechanisms and proper incentives for reviewers, leading to 
issues such as favoritism, conflicts of interest, and delays. This paper proposes a 
Blockchain-Powered Peer-Review Platform enhanced by Artificial Intelligence (AI) to 
address these challenges. Blockchain ensures transparency, immutability, and traceability, 
while AI automates reviewer selection, bias detection, and plagiarism assessment. Smart 
contracts create trustless incentive mechanisms, rewarding high-quality reviews through 
tokenized credits and reputation scores, which fosters sustained reviewer engagement and 
ethical participation. The system supports post-publication reviews, creating a dynamic, 
continuously validated research ecosystem. Using an Ethereum-based smart contract 
framework and AI-driven automation, the study compares the performance of this 
decentralized system against traditional peer-review models. Preliminary findings suggest 
significant improvements in review turnaround time, bias reduction, and transparency, 
offering a scalable, fraud-resistant model for efficient scholarly publishing. This approach 
lays the groundwork for a decentralized, globally accessible, and highly efficient scholarly 
publishing ecosystem, enhancing research integrity and democratizing scholarly 
evaluation. 
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1. INTRODUCTION 
 
Peer review has long served as the backbone of scholarly publishing, functioning as a 
gatekeeping mechanism to ensure academic quality, integrity, and scientific rigor. 
However, the traditional model faces mounting criticism for its lack of transparency, 
inefficiencies in turnaround time, susceptibility to biases, and absence of standardized 
reviewer accountability (Tennant et al., 2017; Ross-Hellauer, 2017). These challenges 
compromise research integrity and impede timely knowledge dissemination, especially in 
rapidly evolving disciplines. Biases, whether cognitive, gender-based, institutional, or 
geographic—have been shown to distort the peer-review process, often leading to unfair 
rejections or acceptance based on factors extraneous to scientific merit (Budden et al., 
2008; Lee et al., 2013). Meanwhile, the absence of public review logs, reviewer 
recognition mechanisms, or secure validation frameworks fosters reviewer fatigue and 
reduces scholarly participation (Squazzoni et al., 2017). 
 
Emerging technologies offer an opportunity to radically transform this outdated system. 
Blockchain, with its decentralized, immutable ledger capabilities, has demonstrated 
promise in tracking review processes with transparency and integrity (Gipp et al., 2020). 
When integrated with Artificial Intelligence (AI), especially Natural Language Processing 
(NLP) and classification algorithms, it becomes feasible to automate reviewer selection, 
detect review bias, and evaluate research quality. This paper introduces a Blockchain and 
AI-powered peer-review platform designed to address these longstanding issues. Built 
upon the Ethereum framework, the platform deploys smart contracts to automate incentive 
structures and ensure trustless operations. It also incorporates AI models trained on prior 
review data to streamline reviewer assignment and assess fairness in evaluation. 
The objectives of this study are threefold: 

 To design and model a decentralized, AI-enhanced peer-review system; 
 To simulate and evaluate its effectiveness in reducing bias, increasing efficiency, 

and securing reviewer integrity; 
 To propose a replicable framework for academic institutions and publishers 

seeking open, scalable, and transparent alternatives. 
 
2. LITERATURE REVIEW 
 
Challenges in Traditional Peer Review. 
The peer-review process has been the cornerstone of academic publishing for centuries, 
yet it faces considerable challenges, including bias (gender, institutional, cognitive), 
inefficiency, and lack of transparency. Numerous studies have identified that biases in 
peer review can result in unfair rejections or acceptance of manuscripts based on 
extraneous factors such as the reputation of the institution or the reviewer’s beliefs 
(Budden et al., 2008; Lee et al., 2013). These biases perpetuate inequality in academia, 
especially for underrepresented groups. Furthermore, the lack of clear reviewer 
accountability and transparency in the decision-making process has contributed to 
criticisms of peer review as a black-box system (Ross-Hellauer, 2017). Blockchain, with its 
decentralized and immutable ledger system, offers a promising solution to enhance 
transparency and traceability in peer review processes. Blockchain can provide an 
auditable, tamper-proof record of each review, ensuring that all actions and decisions are 
publicly available and verifiable. Previous research has suggested using blockchain to 
improve the integrity and transparency of scholarly publishing (Gipp et al., 2020).  
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The introduction of smart contracts within blockchain frameworks offers the potential to 
automate incentive mechanisms and ensure a fair, transparent, and trustless review 
process (Tenorio-Fornés et al., 2021). Artificial Intelligence (AI) has emerged as a valuable 
tool for automating various stages of the peer-review process. AI can be applied to 
automate reviewer selection, detect biases, and perform plagiarism checks (Lee & Huang, 
2022). AI can assist in the matching of reviewers to manuscripts based on subject matter 
expertise and previous review history, ensuring a more efficient and accurate selection 
process. Additionally, Natural Language Processing (NLP) models can be employed to 
assess the quality of reviews and detect sentiment bias (Yuan et al., 2020), making AI an 
indispensable tool in the modern peer review landscape. 
 
3. METHODOLOGY 
 
The Blockchain-Powered Peer-Review Platform integrates Blockchain, AI, and Smart 
Contracts to create a transparent, efficient, and secure peer-review process. The system 
begins when an author submits a manuscript, which is securely recorded on a blockchain 
ledger, ensuring immutability and transparency. AI models analyze the manuscript to select 
appropriate reviewers based on expertise, using Natural Language Processing (NLP) 
algorithms to match content with reviewers effectively. AI also detects potential biases in 
reviewer feedback, improving fairness in the process. Blockchain guarantees traceability 
and immutability throughout the review cycle, with each review action recorded on the 
decentralized ledger, ensuring that no review can be tampered with. Smart contracts 
automate reviewer incentive mechanisms, rewarding high-quality reviews with tokenized 
credits or reputation points. This incentivizes reviewers to provide constructive feedback 
and remain engaged in the process. The system also supports post-publication peer 
reviews, allowing continuous community validation of research, ensuring ongoing accuracy 
and relevance. This integrated system promotes a transparent, fair, and efficient peer-
review process. Blockchain ensures security and accountability, while AI speeds up 
reviewer selection and bias detection. Smart contracts automate reviewer rewards, 
enhancing engagement and incentivizing high-quality contributions. Overall, this 
architecture creates a decentralized, fraud-resistant, and scalable model for scholarly 
publishing, enhancing research integrity and accelerating the dissemination of knowledge. 
 
3.1 System Architecture Matrix 
Here is the Blockchain-Powered Peer Review System matrix in tabular form which shows 
how different components interact in this innovative model: 
 
Peer Review 
Model 

Advantages Limitations Examples 

Single-Blind Reviewers free to 
critique without fear 

Reviewer bias 
(institutional/gender/nationality) 

Many traditional 
journals 

Double-Blind Reduces bias Authors may still be identified 
from citations 

Nature, Science, 
Lancet 

Open Peer 
Review 

Transparency, 
accountability 

Fear of retaliation from authors F1000Research, 
PeerJ 

Post-Publication 
Review 

Continuous discourse, 
allows corrections 

No structured verification pre-
publishing 

PubPeer, eLife 

Blockchain-AI 
Peer Review 

Immutable, AI-driven 
bias detection, 
incentives 

Adoption resistance, technical 
complexity 

(Proposed Model) 

 
Fig 1: System Architecture Matrix 
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3.2 Challenges in the Traditional Peer-Review System 
The traditional peer-review system, while serving as the cornerstone of academic 
publishing, faces significant challenges that undermine its credibility, efficiency, and 
fairness. These challenges include bias and subjectivity, lack of transparency, inefficiency, 
ethical concerns, and the monopolization of scholarly publishing by major corporations. 

 Bias and Subjectivity; Bias within peer review remains a critical concern, 
influencing publication outcomes and limiting diversity in scholarly contributions. 
Gender bias, for instance, has been well-documented, with studies revealing that 
female researchers often face greater scrutiny in the review process (Budden et al., 
2008). Similarly, institutional bias skews acceptance rates in favor of manuscripts 
from prestigious universities, marginalizing research from less renowned 
institutions (Peters & Ceci, 1982). National bias further exacerbates these 
disparities, as researchers from non-Western countries frequently encounter higher 
rejection rates, limiting global knowledge exchange and reinforcing Western 
academic dominance (Hames, 2007). Moreover, cognitive bias plays a subtle but 
significant role, as reviewers may unconsciously favor research that aligns with 
their own beliefs, affecting the objectivity of the evaluation process (Smith, 2006). 

 Lack of Transparency and Accountability; Traditional peer review operates within a 
closed and opaque system, limiting oversight and accountability. Review decisions 
often lack transparency, making it difficult to assess the consistency and fairness 
of evaluations (Ross-Hellauer, 2017). Furthermore, the absence of standardized 
quality metrics for peer reviewers results in highly variable review outcomes, with 
decisions sometimes appearing arbitrary or inconsistent (Kelly et al., 2014). This 
opacity fosters an environment where subjective judgments and hidden biases can 
persist without scrutiny. 

 Inefficiency and Time Delays; One of the most pressing concerns in scholarly 
publishing is the inefficiency of the peer-review process. The lengthy duration 
required for manuscript evaluation sometimes spanning months or even years 
delays the dissemination of critical research findings, particularly in fast-evolving 
fields such as medicine and technology (Tennant et al., 2019). Additionally, the 
voluntary nature of peer review contributes to reviewer fatigue, as scholars often 
undertake these responsibilities without compensation, leading to slow response 
times and diminished engagement (Squazzoni et al., 2017). Another inefficiency 
stems from redundant reviewing across multiple journals, where authors must 
repeatedly submit and revise their work, consuming valuable time and effort. 

 Fraud and Ethical Violations; The peer-review system is not immune to ethical 
breaches, with several cases of misconduct undermining its integrity. Instances of 
plagiarism and data manipulation have surfaced, where either reviewer’s 
appropriate research ideas from submitted manuscripts or authors fabricate 
results to secure publication (Bohannon, 2013). In addition, the proliferation of 
fake peer reviews where authors manipulate the system by creating fraudulent 
reviewer identities compromises the legitimacy of scholarly evaluation (Fang et al., 
2012). Conflicts of interest also persist, as editors and reviewers may exhibit 
favoritism toward colleagues or research that aligns with their own academic 
agendas, ultimately distorting the objectivity of publication decisions (Resnik & 
Elmore, 2016). 

 The Monopoly of Major Publishers; The consolidation of academic publishing within 
a handful of major corporations, such as Elsevier, Springer, Wiley, and Taylor & 
Francis, has led to a monopolistic structure that limits access to scholarly 
knowledge (Larivière et al., 2015). These publishers impose high publication and 
subscription fees, creating financial barriers that restrict research dissemination, 
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particularly in low-income regions. This paywalled model contradicts the principles 
of open science, as it hinders equitable access to academic literature and 
reinforces disparities in global knowledge production (Suber, 2012). 

 
Despite its longstanding role as a gatekeeper of scientific rigor, the traditional peer-review 
system is fraught with challenges that compromise its efficiency, fairness, and ethical 
integrity. Addressing these issues necessitates a shift toward more transparent, inclusive, 
and technologically advanced review mechanisms. Emerging innovations, such as 
blockchain-based decentralized review processes and AI-driven reviewer selection and bias 
detection, offer promising solutions to enhance the credibility and accessibility of academic 
publishing 
 
3.3 Revolutionizing Peer Review 
Blockchain and AI as Catalysts for Transparency and Efficiency 
The growing demand for a more transparent, efficient, and fair peer-review system has 
fueled interest in emerging technologies such as blockchain and artificial intelligence (AI). 
These innovations offer promising solutions to long-standing challenges in academic 
publishing, including bias, inefficiency, and lack of accountability. By integrating 
blockchain’s decentralized ledger system with AI-driven automation, the peer-review 
process can be reimagined to foster greater transparency, equity, and rigor in scholarly 
communication. 
 
Blockchain Technology and Its Role in Peer Review 
Blockchain technology, best known for its applications in finance and cybersecurity, has 
significant potential to transform the peer-review system by introducing decentralization, 
immutability, and enhanced traceability. Unlike traditional models that rely on centralized 
editorial control, blockchain enables a distributed, tamper-proof ledger where all reviews, 
comments, and revisions are permanently recorded. This immutable structure ensures that 
every stage of the peer-review process is auditable, mitigating the risks of manipulation, 
bias, and unethical practices. 
 
Key Advantages of Blockchain in Peer Review: 

 Transparency: Every review, comment, and revision is securely recorded on a public 
or permissioned ledger, preventing fraudulent practices such as review 
manipulation or concealed conflicts of interest. 

 Decentralization: Unlike conventional publishing models where a handful of editors 
and major publishing houses control scholarly output, blockchain distributes 
control across a network of nodes, reducing the risk of gatekeeping. 

 Traceability: Contributions by authors, reviewers, and editors can be tracked in real 
time, fostering greater accountability and allowing scholars to receive due 
recognition for their peer-review efforts. 

 Smart Contracts for Incentives: Blockchain-based smart contracts can be leveraged 
to issue digital tokens or other incentives for timely and high-quality reviews, 
addressing the issue of reviewer fatigue and delays (Gipp et al., 2020). 

 
By eliminating opacity and centralization, blockchain creates a more democratic peer-
review process, where quality and scholarly integrity are prioritized over institutional or 
geographic biases. 
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AI-Assisted Peer Review: Enhancing Objectivity and Efficiency 
Artificial intelligence is another transformative tool in academic publishing, offering 
solutions that can significantly enhance the speed, accuracy, and fairness of peer review. 
AI-driven models are increasingly being employed to streamline reviewer selection, detect 
bias, and assess manuscript quality, ensuring a more objective evaluation process. 
 
Core AI Applications in Peer Review: 

 Bias Detection: AI algorithms can analyze patterns in reviewer comments and 
decision-making histories, identifying implicit biases based on gender, institutional 
affiliation, or research field (Yarkoni, 2020). By flagging potential biases, AI tools 
can help editors assign more balanced and diverse reviewer panels. 

 Reviewer Matching: AI-based recommendation systems can identify the most 
suitable reviewers based on expertise, prior publications, and reviewing history, 
improving the accuracy and fairness of manuscript evaluations (King et al., 2022). 
This approach reduces reliance on overburdened reviewers and enhances review 
quality. 

 Plagiarism and Quality Assessment: Natural language processing (NLP) models can 
scan manuscripts for redundant submissions, methodological inconsistencies, and 
potential ethical violations (Elsevier, 2019). By automating preliminary quality 
assessments, AI reduces the time required for initial screenings, allowing human 
reviewers to focus on substantive scholarly contributions. 

 
The synergy between AI and blockchain presents a groundbreaking opportunity for peer 
review—while AI enhances efficiency and objectivity, blockchain ensures transparency and 
security, collectively addressing many of the weaknesses in the traditional model. 
 
Case Studies: Alternative Peer-Review Models in Action 
Several innovative peer-review models have already integrated aspects of blockchain and 
AI, offering valuable insights into their practical applications. 
 
1.F1000Research (Open Peer Review Model); F1000Research is a pioneering platform 
that embraces open peer review, allowing manuscripts to be published before undergoing 
formal review. This model fosters real-time scholarly discourse and iterative improvements. 

 Reviewer identities and comments are made public, enhancing accountability. 
 Authors can revise their work based on transparent feedback, promoting 

continuous scholarly improvement. 
 By shifting from a gatekeeping model to an open discourse framework, 

F1000Research facilitates faster dissemination of knowledge while maintaining 
rigorous review standards. 

 
2. PubPeer (Post-Publication Review Model); Pub Peer serves as a post-publication review 
platform where researchers publicly discuss and critique published studies. This 
decentralized model engages a broader scholarly community in evaluating research 
validity. 

 Encourages open discussions, corrections, and retractions, ensuring research 
remains dynamic and self-correcting. 

 Increases engagement from independent experts beyond traditional journal-
affiliated reviewers. 

 Reduces the risk of flawed studies remaining unchallenged, thereby strengthening 
academic integrity. 
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3. IEEE’s AI-Powered Peer Review System;Recognizing the inefficiencies of traditional peer 
review, IEEE has integrated AI tools to enhance manuscript evaluation. 

 AI algorithms assess research quality, detect plagiarism, and identify potential 
biases in reviewer decisions. 

 Automation has reduced review turnaround times by 30%, accelerating knowledge 
dissemination. 

 This model showcases how AI-driven peer review can complement human expertise 
while improving efficiency. 

 
4. ORVium (Blockchain-Based Peer Review Platform);ORVium is an emerging blockchain-
powered peer-review system designed to decentralize and democratize academic 
publishing. 

 Uses blockchain to create a transparent, verifiable record of peer reviews, reducing 
unethical practices. 

 Implements token-based incentives for reviewers, ensuring timely and high-quality 
evaluations. 

 By leveraging blockchain’s immutability, ORVium mitigates concerns related to data 
manipulation, fake reviews, and biased decision-making. 

 
These case studies illustrate the tangible benefits of alternative peer-review models and 
demonstrate the viability of AI and blockchain as transformative forces in scholarly 
publishing. The peer-review system, while fundamental to academic integrity, is plagued by 
inefficiencies, biases, and ethical challenges. Emerging technologies such as blockchain 
and AI offer viable solutions, paving the way for a decentralized, transparent, and more 
efficient scholarly evaluation process. Blockchain’s immutable record-keeping, combined 
with AI’s ability to detect bias and streamline reviews, creates a paradigm shift in academic 
publishing—one that prioritizes objectivity, inclusivity, and efficiency. 
 
By embracing these innovations, the academic community can move toward a more 
equitable and trustworthy peer-review system, ensuring that high-quality research is 
disseminated with integrity and timeliness. As platforms such as F1000Research, 
PubPeer, IEEE, and ORVium continue to refine alternative models, the integration of 
blockchain and AI in scholarly publishing is poised to become an indispensable tool in the 
future of academia. 
 
3.4 Conceptual Framework 
A conceptual framework is proposed to illustrate how blockchain, AI, and smart contracts 
interact to enhance the peer-review process: 

1. Manuscript Submission: Uploaded to a decentralized blockchain system. 
2. AI Reviewer Selection: AI scans submission and assigns appropriate reviewers. 
3. Smart Contract Activation: Tokens issued to reviewers upon review completion. 
4. Immutable Review Storage: Reviews permanently recorded on the blockchain. 
5. Publication & Post-Publication Review: Continuous feedback facilitated through 

open peer review mechanisms.  
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Fig 2: Blockchain-Integrated Peer Review Workflow 
 
The integration of blockchain and AI presents a transformative opportunity to enhance 
transparency, efficiency, and fairness in peer review. Implementing a decentralized, smart 
contract-based review system can mitigate bias, reduce delays, and incentivize rigorous 
scholarly evaluations. This study seeks to explore the feasibility, challenges, and practical 
implications of such a system in the evolving landscape of academic publishing.  
 
Objective: To propose a Blockchain-powered, AI-enhanced peer-review platform that 
ensures transparency, efficiency, and fairness. The next step involves developing research 
questions, hypotheses, and process flow diagrams to refine the proposed model. 
 
3.5 Research Questions and Hypothesis 
Research Questions 
 How can blockchain technology enhance transparency and accountability in the peer-

review process? 
 What role does AI play in mitigating bias and improving reviewer selection in academic 

publishing? 
 How can automation through AI improve the efficiency of peer review without 

compromising review quality? 
 What are the potential challenges and limitations of integrating blockchain and AI in 

peer review? 
 
Research Hypothesis  

1. H1: A blockchain-powered peer-review system will significantly improve    
   transparency and accountability compared to traditional models. 

2. H2: AI-driven reviewer selection will reduce bias and ensure more equitable  
  manuscript evaluations. 

3. H3: AI-powered automation will decrease review turnaround time while  
      maintaining or enhancing review quality. 

4. H4: The integration of blockchain and AI will result in increased trust among  
   researchers, reviewers, and journal editors. 
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4. CHALLENGES IN TRADITIONAL PEER REVIEW 
 
Peer review is the cornerstone of academic publishing, ensuring research quality, 
credibility, and scientific integrity. However, traditional peer review processes have long 
been criticized for inefficiencies, biases, and ethical concerns. Emerging technologies such 
as blockchain and artificial intelligence (AI) offer promising solutions to these issues, 
enabling more transparent, efficient, and fraud-resistant peer review models. Next we  
explore existing peer review challenges, blockchain applications in scholarly publishing, 
AI’s role in optimizing the review process, and a comparative analysis of traditional versus 
blockchain-based models. 
 
Bias and Subjectivity 
Bias in peer review can take multiple forms, including gender bias, institutional favoritism, 
and confirmation bias (Lee et al., 2013). Studies by Helmer et al. (2017) show that female 
researchers receive more critical reviews than their male counterparts, impacting 
publication rates. Similarly, Peters & Ceci (1982) found that manuscripts from prestigious 
institutions are more likely to be accepted, even when identical research from lesser-
known universities faces rejection. Smith (2006) highlights cognitive biases, where 
reviewers unconsciously favor research aligned with their own views. This subjectivity 
undermines the objectivity of peer evaluation. 
 
Inefficiency and Delays 
The traditional peer review process is notoriously slow, often taking months to years for 
research to be published (Tennant et al., 2019). Bornmann (2011) argues that the lack of 
standardized guidelines across journals results in inconsistent review quality and 
prolonged review cycles. Additionally, reviewer fatigue caused by excessive workloads and 
the lack of incentives leads to delayed responses and lower-quality reviews (Squazzoni et 
al., 2017). 
 
Fraud and Ethical Violations 
Fraudulent peer review practices, including manipulated reviews, plagiarism, and data 
fabrication, pose significant threats to research integrity. Fang et al. (2012) document 
cases where authors suggested fake reviewers to approve their own work, undermining the 
credibility of scientific publishing. In a controversial study, Bohannon (2013) submitted a 
fabricated paper to multiple open-access journals, many of which accepted it without 
proper scrutiny. Additionally, predatory journals exploit the peer review process for profit, 
often publishing low-quality or unethical research in exchange for fees (Shen & Björk, 
2015). 
 
Monopoly of Major Publishers 
The academic publishing industry is dominated by corporations such as Elsevier, Springer, 
Wiley, and Taylor & Francis, which control the majority of high-impact journals (Larivière et 
al., 2015). Paywalls and high subscription fees limit access to knowledge, 
disproportionately affecting researchers in developing regions (Suber, 2012). This closed-
access model contradicts the principles of open science and restricts the global 
dissemination of research. 
 
4.1 Blockchain Applications in Scholarly Publishing 
Blockchain technology introduces decentralization, transparency, and immutability to the 
peer review process, addressing many of the challenges in traditional models. 
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Decentralized Peer Review Systems 
Blockchain’s distributed ledger ensures that all peer reviews and editorial decisions are 
permanently recorded, reducing the risk of manipulation (Gipp et al., 2020). Ethereum and 
Hyperledger Fabric, two prominent blockchain platforms, enable secure and tamper-proof 
peer review systems by utilizing smart contracts for automated processes (Kumar et al., 
2021). 
 
Transparency and Accountability 
Unlike traditional peer review, where reviewer identities and evaluations remain hidden, 
blockchain-based models promote open peer review by allowing all stakeholders to access 
review histories. Platforms such as ORVium and ScienceMatters leverage blockchain to 
store immutable review records, ensuring transparency while preserving reviewer 
anonymity when necessary (Van Rossum, 2018). 
 
Smart Contracts for Reviewer Incentives 
Blockchain enables tokenized rewards for reviewers, addressing the issue of voluntary, 
unpaid peer review (Gipp et al., 2020). Smart contracts automatically release tokens to 
reviewers upon completion of high-quality assessments, incentivizing timely and thorough 
reviews (Bartling & Friesike, 2014). 
 
5. CASE STUDIES  
 
5.1 Case Study: ORVium (Blockchain-Based Peer Review) 
ORVium is a blockchain-powered platform that decentralizes peer review, allowing real-
time tracking of submission history, reviewer feedback, and editorial decisions. It 
implements token-based rewards for reviewers and enables researchers to showcase peer-
reviewed work without paywalls (Kokoli et al., 2020). 
 
AI-Assisted Review Processes 
Artificial intelligence is transforming peer review by enhancing reviewer selection, bias 
detection, plagiarism detection, and sentiment analysis. 
 
AI-Driven Reviewer Selection 
Traditional reviewer selection is prone to human bias and conflicts of interest. AI-based 
systems analyze research expertise, past reviews, and conflict-of-interest indicators to 
match manuscripts with the most suitable reviewers (King et al., 2022). Machine learning 
models such as SciScore and Meta AI evaluate reviewer histories and automate the 
selection process, improving objectivity and efficiency (Yarkoni, 2020). 
 
Plagiarism & Quality Assessment 
Natural Language Processing (NLP) tools such as iThenticate and Turnitin detect duplicate 
submissions, paraphrased content, and methodological flaws in manuscripts (Elsevier, 
2019). AI also assesses paper quality by analyzing statistical soundness, clarity, and 
adherence to ethical guidelines (Kumar et al., 2021). 
 
Sentiment Analysis for Bias Detection 
AI-based sentiment analysis detects implicit bias, unconstructive criticism, and 
discriminatory language in peer reviews. Wang et al. (2021) show that sentiment analysis 
algorithms can flag unfairly negative or overly subjective comments, ensuring constructive 
and unbiased feedback. 
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5.2 Case Study: IEEE’s AI-Powered Peer Review 
IEEE utilizes AI tools to reduce reviewer bias, detect plagiarism, and automate reviewer 
assignments. This has led to a 30% reduction in review turnaround time, demonstrating 
AI’s potential in optimizing scholarly publishing (IEEE, 2022). 
 
Table 1: Comparative Analysis: Traditional vs. Blockchain-Based Peer Review 
Feature Traditional Peer Review Blockchain-Based Peer Review 

Transparency Closed process, opaque 

decisions 

Fully auditable & immutable 

records 

Speed Months to years Faster via smart contracts 

Reviewer Incentives Unpaid, voluntary Tokenized rewards for reviewers 

Fraud Risk High (fake reviews, bias) Lower due to blockchain security 

Access Control Restricted by publishers Open-access, decentralized 

Bias Prevention Prone to favoritism AI-driven reviewer selection 

Plagiarism 

Detection 

Manual, subjective AI-based NLP detection 

 
The traditional peer review model, while crucial for research integrity, is fraught with bias, 
inefficiencies, and fraud risks. Blockchain offers decentralization, transparency, and 
reviewer incentives, while AI enhances reviewer selection, bias detection, and plagiarism 
analysis. Case studies such as ORVium, IEEE, and ScienceMatters demonstrate the 
feasibility of these emerging technologies in scholarly publishing. As academia shifts 
towards open science, blockchain and AI-driven peer review may redefine research 
evaluation, ensuring faster, fairer, and more accountable scholarly publishing. 
 
5.3 Emerging Solutions: AI and Blockchain for a Transparent Peer-Review System 
Given these challenges, scholars have explored innovative approaches to improve 
transparency, efficiency, and fairness in peer review. 
 
Methodology 
This study employs a qualitative research approach to examine the limitations of traditional 
peer review and explore the transformative potential of blockchain and AI-driven models. A 
thematic content analysis (TCA) framework is utilized to systematically analyze peer review 
challenges, assess emerging technological interventions, and evaluate alternative models. 
The methodology consists of data collection, thematic coding, comparative analysis, and 
validation. 
 
Research Design 
This study follows an exploratory research design, given the complexity of bias, inefficiency, 
and fraud in peer review. By leveraging secondary data sources and case studies, the 
research investigates how blockchain’s decentralization and AI’s automation can address 
these longstanding issues. 
 
Data Collection 
Data is sourced from: 
 Peer-reviewed literature (Scopus, IEEE, Springer) on peer review inefficiencies and 

blockchain/AI applications. 
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 Case studies on alternative models, including F1000Research (open peer review), 
ORVium (blockchain-based review), IEEE’s AI-driven system, and PubPeer (post-
publication review). 

 Industry white papers and regulatory guidelines (COPE, UNESCO, Elsevier) on ethical 
publishing and decentralized review frameworks. 

 
Analytical Framework 
A thematic content analysis (TCA) is employed, following Braun & Clarke’s (2006) method: 

1. Data Familiarization: Reviewing the structural inefficiencies in traditional peer 
review and emerging blockchain/AI solutions. 

2. Thematic Coding: Identifying core themes: bias, inefficiency, fraud, transparency, 
and reviewer incentives. 

3. Pattern Recognition: Comparing traditional, AI-enhanced, and blockchain-based 
models, assessing their impact on review speed, integrity, and transparency. 

4. Validation & Interpretation: Cross-referencing findings with case studies to ensure 
thematic saturation and model applicability. 

 
5.4 Comparative Model Evaluation 
A comparative analysis contrasts the strengths and weaknesses of traditional, AI-
enhanced, and blockchain-based peer review systems. 
 
Table 2: Comparative Model Evaluation 
Model Advantages Challenges 

Traditional Peer 

Review 

Established, widely trusted Prone to bias, slow, opaque 

AI-Enhanced Review Faster, reduces bias, detects 

plagiarism 

Potential AI bias, ethical 

concerns 

Blockchain-Based 

Review 

Transparent, immutable, 

incentivized 

Adoption barriers, scalability 

issues 

 
Ethical Considerations 
This study adheres to COPE guidelines, ensuring: 

 Data accuracy and credibility through peer-reviewed sources. 
 Bias mitigation by cross-referencing multiple case studies. 
 Compliance with ethical publishing standards for scholarly research integrity. 

 
Limitations 

 Technological Maturity: Blockchain and AI-based peer review are still in early 
adoption stages. 

 Data Constraints: Access to proprietary peer review data is restricted. 
 Generalizability: The findings are more applicable to STEM fields, where technology 

adoption is more prevalent. 
 
By integrating blockchain’s immutability and AI’s automation, this study explores a 
paradigm shift in scholarly publishing. The thematic content analysis and comparative 
framework provide an empirical foundation for evaluating next-generation peer review 
models that enhance efficiency, transparency, and integrity. 
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System Design & Architecture 
The proposed blockchain-based peer-review framework integrates Ethereum-based smart 
contracts, AI-driven reviewer selection, and InterPlanetary File System (IPFS) decentralized 
storage to enhance the transparency, efficiency, and integrity of scholarly publishing. This 
design aims to address persistent challenges in traditional peer review, such as bias, 
inefficiency, and fraudulent practices, by leveraging distributed ledger technology and 
artificial intelligence. 
 
5.5 Ethereum-Based Smart Contracts 
Blockchain technology, particularly through Ethereum-based smart contracts, introduces a 
tamper-proof, automated, and decentralized mechanism for managing the peer-review 
process. Smart contracts facilitate the following core functionalities: 

 Automated Reviewer Assignment and Incentive Distribution: Smart contracts 
autonomously assign reviewers based on predefined selection criteria, eliminating 
editorial biases. Reviewers who complete evaluations within stipulated timelines 
and adhere to quality benchmarks receive blockchain-based tokenized incentives 
(Gipp et al., 2020). 

 Immutable Record-Keeping: Once submitted, reviews, revisions, and editorial 
decisions are stored permanently on the blockchain, ensuring transparency and 
preventing retrospective modifications or unethical alterations. 

 Decentralized Decision Recording: Final acceptance or rejection decisions are 
executed through consensus mechanisms, reducing the likelihood of editorial 
favoritism or conflicts of interest. 

  
5.6 AI-Assisted Reviewer Selection and Bias Mitigation 
Artificial intelligence (AI) plays a crucial role in enhancing the fairness and efficiency of 
peer review through data-driven decision-making. The integration of machine learning 
algorithms enables: 

 Reviewer Expertise Matching: AI-driven models analyze reviewer expertise, past 
review performance, and citation history to ensure optimal reviewer assignment. 
This mitigates the common issue of reviewers being assigned manuscripts outside 
their specialization, which often results in delays and superficial assessments (King 
et al., 2022). 

 Bias Detection and Sentiment Analysis: AI-powered sentiment analysis and 
anomaly detection algorithms scrutinize review text for implicit biases. By 
identifying inconsistencies in evaluation patterns, the system prevents gender bias, 
institutional bias, and ideological favoritism from influencing editorial decisions 
(Yarkoni, 2020). 

 Automated Plagiarism and Quality Assessment: Natural Language Processing (NLP) 
algorithms perform preliminary plagiarism checks, methodological validation, and 
duplicate submission detection, reducing the risk of unethical publishing practices. 

 
5.7 IPFS for Decentralized Manuscript Archiving 
The InterPlanetary File System (IPFS) serves as a decentralized storage solution for 
managing manuscript submissions, peer reviews, and editorial decisions. This addresses 
critical issues related to data integrity, accessibility, and preservation by: 

 Ensuring Redundancy and Accessibility: Unlike traditional centralized repositories, 
which are susceptible to server failures, censorship, or data loss, IPFS distributes 
scholarly records across multiple nodes, making them persistently accessible. 
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 Preventing Post-Publication Manipulation: Cryptographic hashing mechanisms 
assign unique digital fingerprints to each manuscript and review, ensuring that any 
modifications or retractions are transparently recorded in the system’s ledger. 

 Enhancing Research Integrity: Researchers, reviewers, and readers can verify the 
authenticity of published materials, fostering a trustworthy and open scientific 
ecosystem. 

 
5.8 Experimental Setup 
To evaluate the practical viability of the blockchain-AI-integrated peer-review model, a 
comparative pilot study is conducted, juxtaposing its performance against conventional 
peer-review workflows. The study design encompasses the following methodological 
components: 
  
Selection of Academic Journals for Pilot Implementation 

 A diverse set of high-impact, peer-reviewed journals spanning multiple disciplines 
(e.g., STEM fields, social sciences, and humanities) is selected for testing the 
model’s applicability across different scholarly domains. 

 The study includes journals operating under both traditional closed peer review and 
open peer-review frameworks, ensuring a comprehensive comparative 
assessment. 

 Editors, reviewers, and authors are onboarded to the blockchain-based peer-review 
platform, with training sessions provided on the functionalities and benefits of the 
system. 

 
Table 3: Comparison of Traditional vs. Blockchain-AI Peer Review Models 
Performance 
Metric 

Traditional Peer Review Blockchain-AI Peer Review 

Review Completion 
Time 

Often lengthy (weeks to months), 
with inconsistent turnaround 
times. 

Faster process due to AI-assisted 
reviewer selection and 
automated workflows. 

Acceptance Rate 
Consistency 

Subject to bias based on 
institution, nationality, or gender. 

Greater fairness due to AI-driven 
reviewer matching and 
anonymized reviews. 

Reviewer 
Engagement 

Low engagement due to lack of 
incentives and reviewer fatigue. 

Higher participation as smart 
contracts reward timely, high-
quality reviews. 

Transparency & 
Ethical Oversight 

Opaque decision-making; 
reviews are often hidden from 
authors and readers. 

Fully transparent with immutable 
records and AI-based bias 
detection. 

Fraud & Conflict 
Prevention 

Prone to fake reviews, conflicts 
of interest, and editorial 
favouritism. 

Blockchain ensures verifiable, 
tamper-proof reviews; AI detects 
anomalies. 

 
Performance Evaluation Criteria 
The effectiveness of the blockchain-based peer-review system is assessed based on three 
primary dimensions: 

 Efficiency: Measured by reductions in review processing time and improvements in 
submission-to-publication turnaround compared to conventional models. 

 Transparency: Evaluated by the degree to which reviews, revisions, and editorial 
decisions are publicly auditable and resistant to manipulation. 
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 Integrity: Assessed through the prevention of unethical practices, including 
fraudulent peer reviews, conflicts of interest, and editorial biases. 

 
The integration of blockchain technology and artificial intelligence into the scholarly peer-
review process represents a transformative approach to addressing longstanding 
inefficiencies, biases, and ethical concerns. By combining smart contracts for automation, 
AI for data-driven review allocation, and decentralized storage for transparent record-
keeping, this model offers a scalable, fair, and secure alternative to traditional peer review. 
The experimental pilot study provides empirical insights into its comparative advantages, 
paving the way for its adoption in high-impact academic publishing. 
 
Evaluation Metrics for Blockchain-AI Peer Review System 
To assess the effectiveness of the proposed Blockchain-AI Peer Review Model, three key 
performance metrics are used: review time reduction, bias minimization, and reviewer 
participation. These metrics align with the study’s objectives of enhancing efficiency, 
transparency, and integrity in scholarly publishing, addressing the limitations of traditional 
peer-review systems. 
 
Review Time Reduction 
Efficiency is a critical challenge in traditional peer review, where prolonged review cycles 
can delay the dissemination of significant research findings (Tennant et al., 2019). The 
proposed model leverages AI-assisted reviewer selection and smart contract automation to 
expedite the process: 

 AI algorithms identify the most suitable reviewers based on expertise and 
availability, reducing delays in reviewer assignment. 

 Smart contracts enforce time-sensitive incentives, ensuring timely review 
submission. 

 Decentralized and immutable record-keeping eliminates unnecessary 
administrative delays, streamlining the workflow. 

 
Hypothesis: A reduction in review turnaround time compared to traditional peer review 
indicates improved efficiency. 
 
Bias Minimization via AI-Driven Selection 
Bias is an inherent issue in traditional peer review, where gender, institutional affiliation, 
and reviewer subjectivity often influence publication decisions (Helmer et al., 2017). The 
Blockchain-AI model integrates machine learning algorithms to mitigate bias: 

 Anonymized peer review ensures that manuscript evaluations focus solely on 
content quality, not author identity. 

 AI-driven reviewer matching selects reviewers based on expertise rather than 
institutional reputation, reducing favoritism. 

 Sentiment analysis and anomaly detection identify biased reviews, flagging 
inconsistencies in evaluation patterns. 

 
Hypothesis: If blockchain and AI mechanisms ensure more consistent and fair acceptance 
rates across diverse author demographics, it confirms a reduction in bias. 
 
Reviewer Participation and Incentive Mechanisms 
Traditional peer review suffers from low reviewer engagement due to the voluntary nature 
of the process, leading to reviewer fatigue and inconsistent quality (Smith, 2010). The 
proposed model integrates: 
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 Smart contract-based token incentives that reward timely and high-quality reviews. 
 Transparent reputation scoring, where reviewers with a history of fair and 

constructive feedback receive higher credibility ratings. 
 Decentralized review records, making reviewer contributions publicly verifiable and 

valuable for academic recognition. 
 
Hypothesis: If reviewer response rates, engagement levels, and submission quality 
improve, this validates the effectiveness of blockchain-based incentives. 
 
6. RESULTS & DISCUSSION 
 
6.1 Enhancing Peer Review with Blockchain and AI 
The integration of blockchain and artificial intelligence (AI) into the peer-review process 
marks a pivotal advancement in scholarly publishing. Traditional peer-review mechanisms 
are plagued by inefficiencies, including reviewer fatigue, biases, lack of transparency, and 
susceptibility to manipulation (Tenorio-Fornés et al., 2020). By leveraging the immutable 
and decentralized nature of blockchain alongside AI-driven automation, this paper 
investigates improvements in transparency, reviewer selection, quality assessment, and 
incentive mechanisms while critically addressing ethical and security concerns associated 
with automated systems. 
 
Blockchain-Enabled Transparency and Trust 
Blockchain technology introduces a tamper-proof, decentralized ledger that records all 
transactions and activities within the peer-review ecosystem. In traditional peer review, the 
lack of visibility into manuscript status and review quality has led to issues such as hidden 
biases and undue editorial influence (Zhang et al., 2019). A blockchain-powered system 
addresses these concerns through: 

 Time-Stamped Immutable Records: Every submission, review comment, and 
editorial decision is recorded on the blockchain, preventing unauthorized 
alterations and ensuring accountability. 

 Publicly Verifiable Logs: Authors and institutions can trace review histories without 
revealing reviewer identities, ensuring transparency without compromising 
anonymity (Tenorio-Fornés et al., 2020). 

 Decentralized Control: Instead of centralized editorial gatekeeping, blockchain 
distributes decision-making among stakeholders, mitigating favoritism and 
conflicts of interest. 

By enforcing an auditable, censorship-resistant review trail, blockchain ensures trust in the 
peer-review process while reducing instances of ghostwriting, fake reviews, and 
manipulation (Cachin, 2016). 
 
AI-Driven Efficiencies in Reviewer Selection and Quality Control 
AI algorithms enhance the efficiency and fairness of peer review by automating key 
processes that traditionally suffer from human limitations. Key AI applications in peer 
review include: 
 
Reviewer Selection 
Manual reviewer assignment often leads to delays and inconsistent quality due to 
misaligned expertise and conflicts of interest. AI algorithms mitigate these issues by: 

 Expertise-Based Matching: NLP-driven models analyze manuscript content, cross-
referencing it with authors' publication history, citation networks, and domain-
specific keywords to identify the most qualified reviewers (Wang et al., 2021). 
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 Conflict Detection: AI systems detect potential conflicts of interest by evaluating co-
authorship networks and institutional affiliations, reducing the likelihood of 
favoritism. 

 
Plagiarism Detection and Bias Assessment 

 Automated Plagiarism Scanning: AI-driven tools compare manuscripts against 
extensive databases, flagging excessive textual overlaps and improper citations 
(De Filippi, 2018). 

 Bias Mitigation: NLP algorithms analyze reviewer comments for sentiment and 
implicit bias, detecting discriminatory language patterns and flagging unfair 
evaluations (Chen et al., 2022). 

 
Quality Assessment 

 Predictive Review Grading: Machine learning models assess the coherence, depth, 
and logical structure of reviews, scoring them based on predefined academic 
standards. 

 Peer-Review Anomaly Detection: AI models identify inconsistencies, such as overly 
brief or excessively critical reviews, ensuring quality and fairness in the assessment 
process. 

 
These AI-driven interventions significantly reduce the inefficiencies of conventional peer 
review, enhancing objectivity, accuracy, and review turnaround times. 
 
6.2 Tokenized Incentives and Reviewer Engagement 
One of the most pressing challenges in peer review is the voluntary nature of reviewer 
participation, often resulting in delays and low-quality feedback. Blockchain-based 
tokenization introduces a structured incentive system to address this issue: 

 Cryptographic Rewards: Reviewers receive cryptocurrency tokens or blockchain-
based credits as compensation for timely, high-quality reviews (Tian, 2016). 

 Reputation-Driven Gamification: A decentralized reputation system assigns 
credibility scores based on the quality and timeliness of reviews, influencing future 
review assignments and author preferences. 

 Sustainable Incentive Models: High-performing reviewers gain access to premium 
academic resources, conference discounts, or governance participation rights 
within the scholarly ecosystem. 

 
Empirical studies indicate that tokenized reward mechanisms enhance engagement and 
incentivize ethical participation, creating a sustainable peer-review model resistant to 
fatigue and disinterest (Chen et al., 2020). 
 
Ethical Considerations and Trust in Automated Peer Review Systems 
The integration of blockchain and artificial intelligence (AI) in scholarly peer review 
introduces a paradigm shift toward increased transparency, efficiency, and accountability. 
However, as with any disruptive technology, its implementation necessitates a critical 
evaluation of ethical implications to ensure that automation does not compromise fairness, 
privacy, or the integrity of academic discourse. The following subsections discuss the core 
ethical challenges associated with AI-driven peer review and blockchain-based publishing, 
emphasizing the need for responsible governance frameworks. 
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Algorithmic Bias and Fairness 
One of the most pressing concerns in AI-driven peer review is algorithmic bias, which arises 
when machine learning models trained on skewed datasets reinforce existing inequities in 
scholarly publishing. AI-based reviewer selection, content evaluation, and sentiment 
analysis algorithms may unintentionally favor researchers from well-established institutions 
or disproportionately amplify dominant perspectives, marginalizing underrepresented 
groups (Zhang et al., 2019). Such biases could lead to systematic disadvantages for early-
career researchers, scholars from developing regions, or those publishing in non-
mainstream fields. 
 
To mitigate these risks, several strategies must be adopted: 

 Continuous AI Auditing: Regular audits of AI decision-making processes must be 
conducted to detect and correct biases. Model transparency techniques such as 
explainable AI (XAI) can be employed to improve interpretability (Floridi et al., 
2020). 

 Diverse Dataset Training: Training AI models on inclusive and representative 
datasets that encompass diverse disciplines, institutions, and global perspectives 
is essential to reducing systemic bias (Binns, 2018). 

 Human-in-the-Loop Verification: Despite AI’s efficiency, human reviewers should 
oversee automated assessments, ensuring that subjective judgments—such as 
novelty and theoretical contributions—are evaluated contextually rather than 
algorithmically. 

 
Without such safeguards, an overreliance on AI in peer review risks perpetuating existing 
academic gatekeeping mechanisms rather than dismantling them. 
 
Privacy and Anonymity Risks in Blockchain-Based Peer Review 
Blockchain’s decentralized and immutable ledger enhances transparency and 
accountability in peer review. However, its very nature presents challenges in protecting 
author and reviewer anonymity, which is a cornerstone of the traditional peer-review 
process. Even if peer review data is pseudonymized or encrypted, on-chain records could 
still be vulnerable to de-anonymization attacks when correlated with external datasets 
(Cachin, 2016). 
 
To ensure privacy-compliant decentralized peer review, advanced cryptographic techniques 
must be incorporated: 

 Zero-Knowledge Proofs (ZKP): These cryptographic protocols allow reviewers to 
verify claims without exposing their identity, ensuring that the integrity of the review 
process is maintained while preserving anonymity (Ben-Sasson et al., 2018). 

 Homomorphic Encryption: This technique enables computations on encrypted peer-
review data, allowing manuscripts to be analyzed without exposing their content to 
unauthorized parties (Gentry, 2009). 

 Self-Sovereign Identity (SSI): Implementing blockchain-based digital identity 
frameworks allows reviewers and authors to control access to their personal data 
while complying with privacy regulations such as the General Data Protection 
Regulation (GDPR) (Zyskind & Nathan, 2015). 

 
By leveraging these privacy-enhancing technologies, blockchain-powered peer-review 
platforms can balance transparency with confidentiality, preventing potential reputational 
damage or undue influence on reviewers while upholding academic integrity. 
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6.3 Overreliance on Automation and the Necessity of Human Oversight 
AI-driven automation in peer review enhances efficiency by reducing the burden on human 
reviewers and expediting manuscript evaluations. However, complete reliance on 
algorithmic decision-making poses fundamental risks to academic rigor. AI models—no 
matter how sophisticated—may struggle to capture the nuanced, interpretative aspects of 
research evaluation, such as assessing theoretical contributions, interdisciplinary 
methodologies, or paradigm-shifting ideas (De Filippi, 2018). Moreover, AI-based 
plagiarism detection and quality assessment algorithms are prone to false positives and 
negatives, requiring human discretion in complex cases. Over-automation may also lead to 
reduced reviewer engagement, as scholars may feel displaced or devalued by machine-
driven assessments. 
 
To strike a balance between efficiency and intellectual depth, a hybrid AI-human peer 
review model is recommended: 

 AI as an Assistive Tool, not a Replacement: AI should augment rather than replace 
human expertise, functioning as a recommendation engine that facilitates reviewer 
selection, plagiarism detection, and linguistic analysis while leaving final judgments 
to expert scholars. 

 Decentralized Governance Mechanisms: Blockchain-enabled smart contracts can 
be designed to assign human reviewers alongside AI-generated assessments, 
ensuring that AI-based decisions are subject to transparent verification and dispute 
resolution (Tenorio-Fornés et al., 2020). 

 Ethical AI Frameworks: The development of peer-review AI models must be guided 
by ethical AI principles, ensuring fairness, accountability, and explainability (Jobin 
et al., 2019). 

 
By embedding human oversight within AI-driven workflows, scholarly publishing can 
achieve a harmonious integration of automation and human judgment, ensuring 
intellectual rigor is not compromised for the sake of efficiency. The convergence of 
blockchain, AI, and tokenized incentives in scholarly publishing holds the potential to 
revolutionize peer review by enhancing transparency, efficiency, and engagement. 
Blockchain ensures immutable and auditable records, mitigating biases and editorial 
manipulations, while AI-driven automation optimizes reviewer selection, plagiarism 
detection, and review quality assessments. Additionally, tokenized incentive mechanisms 
encourage sustained participation, addressing the longstanding challenges of reviewer 
fatigue and volunteerism in academic publishing. 
 
However, these advancements must be implemented responsibly, with due consideration 
for ethical concerns surrounding algorithmic bias, privacy risks, and overreliance on 
automation. Governance frameworks incorporating human-in-the-loop models, 
decentralized decision-making, and cryptographic privacy solutions must be established to 
ensure fairness, data protection, and continued trust in automated peer review systems. 
Future research should explore scalable hybrid AI-human collaboration models and 
standardized decentralized publishing protocols, ensuring that emerging technologies align 
with the core values of academic integrity, inclusivity, and scholarly excellence. If 
appropriately developed, these innovations will pave the way for a more transparent, 
equitable, and resilient global knowledge-sharing ecosystem—one that fosters collaborative 
scientific discovery while upholding the highest standards of academic scrutiny 
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7. IMPLEMENTATION CHALLENGES AND FUTURE ENHANCEMENTS IN BLOCKCHAIN-BASED  
    PEER REVIEW 
 
7.1 Challenges 
 
Scalability Concerns in Blockchain-Based Peer Review 
Blockchain networks, particularly public chains like Ethereum, struggle with high 
transaction costs, slow processing times, and limited throughput (Buterin, 2021). Storing 
large volumes of research data and maintaining a tamper-proof ledger for peer review can 
overload the network, reducing efficiency. Current blockchain consensus mechanisms, 
especially Proof-of-Work (PoW), are resource-intensive and unsuited for high-frequency 
transactions in peer review.To address these limitations, Layer-2 solutions, sidechains, and 
sharding techniques must be employed to offload computational tasks from the main 
chain while maintaining the security and immutability of review records. 
 
Ethical Implications of AI-Driven Reviewer Selection 
While AI streamlines reviewer selection, concerns arise regarding algorithmic bias, 
fairness, and explainability (Zhang et al., 2019). AI models trained on biased datasets may 
systematically favor specific research disciplines, geographical regions, or elite institutions, 
compromising peer review integrity. Ensuring fairness requires continuous AI auditing, 
transparent selection criteria, and hybrid models combining AI recommendations with 
human oversight. Additionally, Explainable AI (XAI) frameworks must be integrated to allow 
researchers to understand and challenge AI-driven reviewer assignments. 
 
Adoption Resistance from Traditional Academic Institutions 
Despite its advantages, blockchain-based peer review faces resistance from traditional 
academic institutions due to: 

 Lack of awareness and technical expertise in decentralized technologies. 
 Concerns over credibility and alignment with established journal impact metrics 

(Tenorio-Fornés et al., 2020). 
 Incompatibility with existing academic indexing systems such as Scopus and Web 

of Science. 
 
To drive institutional adoption, collaborations with established publishers, indexing bodies, 
and funding agencies must be pursued. Demonstrating successful case studies and 
ensuring compliance with scholarly publishing standards will be crucial in overcoming 
resistance. 
 
7.2 Future Enhancements 
 
Integration with ORCID, Google Scholar, and Academic Indexing Platforms 
For blockchain-based peer review to gain widespread acceptance, it must seamlessly 
integrate with academic identity systems (ORCID), citation networks (Google Scholar), and 
indexing platforms (Scopus, Web of Science) (Haak et al., 2012). Decentralized Identifiers 
(DIDs) can be implemented to ensure cross-platform author recognition and citation 
tracking, bridging decentralized peer review with mainstream scholarly databases. 
 
Adoption of Layer-2 Scaling Solutions 
To mitigate scalability issues, Layer-2 solutions such as Optimistic Rollups, ZK-Rollups, and 
sidechains must be incorporated (Ben-Sasson et al., 2021).  
 



 
 

 
 

  

217 
 

Combined Proceedings of the 39th iSTEAMS Bespoke Conference – July, 2025  
& iSTEAMS Emerging Technologies onference  October, 2025  

These technologies offer: 
 Faster and cost-efficient transactions by processing reviews off-chain while 

maintaining on-chain security guarantees. 
 Parallelized validation through sharding, allowing multiple review processes to 

occur simultaneously. 
 
These solutions enable the handling of high transaction volumes while preserving the 
decentralized integrity of the review process. 
 
Enhanced Privacy Measures with Homomorphic Encryption 
Privacy concerns in blockchain-based peer review can be mitigated through cryptographic 
advancements such as homomorphic encryption and zero-knowledge proofs (ZKPs) 
(Cachin, 2016). These methods: 

 Allow reviewers to assess manuscripts without exposing sensitive research data. 
 Ensure anonymous yet verifiable peer review records, protecting author and 

reviewer identities. 
 Comply with global data protection laws (e.g., GDPR) while maintaining blockchain 

transparency. 
 
These privacy-enhancing mechanisms will foster trust among researchers and ensure 
secure decentralized review ecosystems. The transition to blockchain and AI-powered peer 
review promises enhanced transparency, efficiency, and reviewer engagement, addressing 
long-standing challenges in scholarly publishing.  
 
However, scalability constraints, ethical AI concerns, and institutional resistance must be 
systematically tackled through: 

 Layer-2 scaling mechanisms for efficiency. 
 Ethical AI frameworks ensuring fairness and explainability. 
 Interoperability with academic indexing systems for broader adoption. 

 
By implementing these future enhancements, blockchain-based peer review can become a 
mainstream, trusted alternative to traditional publishing, ensuring decentralization, 
credibility, and accessibility in academic research. 
 
8. CONCLUSION 
 
The integration of blockchain and AI-powered peer review marks a paradigm shift in 
scholarly publishing, addressing long-standing challenges of transparency, efficiency, and 
reviewer participation. This study has demonstrated that blockchain’s immutability and 
decentralization can eliminate editorial biases, favoritism, and opacity, ensuring an 
auditable and tamper-resistant peer-review process. By leveraging AI-driven automation, 
the system enhances reviewer selection, bias detection, and quality assessment, 
significantly reducing review turnaround times while maintaining integrity and rigor. 
Additionally, tokenized incentive mechanisms foster sustained engagement, mitigating 
reviewer fatigue and ensuring equitable contribution recognition. 
 
Despite these advancements, several technical and institutional challenges remain. 
Scalability constraints in blockchain networks necessitate the adoption of Layer-2 scaling 
solutions, such as Optimistic Rollups and ZK-Rollups, to enhance transaction efficiency and 
cost-effectiveness.  
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Furthermore, AI-driven reviewer selection, while optimizing efficiency, introduces ethical 
concerns regarding algorithmic bias and explainability, requiring continuous auditing and 
hybrid AI-human governance models. Institutional resistance to decentralized peer review 
persists, stemming from a lack of integration with traditional academic indexing platforms 
(Scopus, Web of Science) and concerns over credibility.  
 
To drive mainstream adoption, strategic collaborations with indexing bodies, funding 
agencies, and scholarly publishers must be pursued. Decentralization, the foundational 
principle of blockchain-based peer review, is pivotal in democratizing knowledge 
dissemination, reducing gatekeeping by centralized publishing houses, and fostering global 
inclusivity in research evaluation. By ensuring transparent, traceable, and ethically sound 
review processes, blockchain reinforces academic integrity and trust. Moreover, privacy-
preserving cryptographic techniques (e.g., homomorphic encryption, zero-knowledge 
proofs) can balance transparency with data protection, addressing concerns over 
anonymity and regulatory compliance (GDPR). 
 
Moving forward, large-scale implementation and empirical validation are imperative. Future 
research should focus on scalability optimization, institutional adoption strategies, and AI-
human collaboration frameworks to refine automated peer-review processes. Additionally, 
interoperability with existing academic identity systems (ORCID, Google Scholar) will 
enhance acceptance and usability. The successful realization of a blockchain-based peer-
review ecosystem demands multi-stakeholder participation, integrating researchers, 
publishers, AI ethicists, and blockchain developers in shaping a sustainable, efficient, and 
ethically aligned scholarly communication landscape. 
 
By embracing these innovations, the academic community can transition toward a 
decentralized, fraud-resistant, and democratized peer-review system, ensuring faster 
knowledge dissemination, higher research integrity, and equitable access. This 
transformation is not merely technological but a fundamental redefinition of scholarly 
publishing, fostering a more resilient and transparent global research ecosystem. 
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