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Abstract  
The emergence of decentralized science (DeSci) and the potential for its acceleration 

through artificial intelligence (AI) presents both remarkable promise and formidable challenges 

for modern research. DeSci AI platforms use blockchain-based, openly governed workflows and 

autonomous AI “swarms” capable of literature synthesis, peer-review triage, and reputation 

tracking to democratize access, speed discovery, and rebuild public trust. Yet, they also introduce 

complex implementation barriers and governance questions. The transformative claims of DeSci 

must be gauged against the benchmark of conventional science. Traditional research practice is 

anchored in methodological rigor through hypothesis-driven design, validated instrumentation, 

standard operating protocols, and independent peer review. Stable institutional arrangements 

such as universities, funding councils, and archival journals further buttress reliability by providing 

clear governance and normative oversight. Nevertheless, the contemporary academic reward 

economy, in which publication is highly valued, and grant income constitute the currency of 

promotion, often favors projects with near-certain, publishable outcomes. This frequently 

suppresses genuine curiosity, leaving potentially transformative inquiries chronically 

underexplored. 

The scientific community must therefore embrace decentralized, data-secure alternatives 

while preserving valuable institutional frameworks. Successful adoption of DeSci-AI hinges on 

interrelated technical, cultural, regulatory, and resource-related challenges. This perspective 

maps those barriers and proposes integrated strategies including token-backed reviewer 

remuneration, incentive pools for negative or replication studies, AI-driven misconduct auditors, 

and hybrid governance pilots, to chart a realistic pathway for the scientific community to leverage 

DeSci AI synergies while safeguarding rigor, equity, and societal trust.  
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1. Introduction 
The emergence of decentralized science (DeSci) and the potential for its acceleration 

through artificial intelligence (AI) presents both remarkable promise and formidable challenges 

for modern research. DeSci AI platforms use blockchain-based, openly governed workflows and 

autonomous AI “swarms” capable of literature synthesis, peer-review triage, and reputation 

tracking to democratize access, speed discovery, and rebuild public trust. Yet, they also introduce 

complex implementation barriers and governance questions. Despite the many promises of 

DeSci-AI, its transformative claims must be gauged against the benchmark set by conventional 

science. Traditional research practice is anchored in methodological rigor: hypothesis-driven 

design, validated instrumentation, standard operating protocols, and independent peer review 

together create an epistemic scaffold that, in principle, minimizes bias, facilitates replication, and 

enables meta-analysis across disparate studies. Stable institutional arrangements such as 

universities, research institutes, disciplinary societies, funding councils, and archival journals 

further buttress reliability by providing clear governance, enduring revenue streams, curated data 

repositories, and normative oversight through ethics boards, safety committees, and editorial 

policies. These elements confer the continuity and quality control that serve as the baseline for 

judging new, decentralized models. Nevertheless, the contemporary academic reward economy, 

in which publication is valued above all, and grant income constitute the currency of prestige and 

promotion, often shifts research priorities toward personal or institutional gain. Hierarchical 

structures and publication-based incentives can restrict transparency, slow knowledge transfer, 

and encourage low-impact or redundant studies. By favoring projects with near-certain, 

publishable outcomes, the system frequently suppresses genuine curiosity and steers 

investigators toward “safe-bet” questions, leaving more speculative but potentially transformative 

inquiries chronically underexplored. The scientific community must therefore thoughtfully balance 

these paradigms in a fashion that preserves valuable institutional frameworks while embracing 

decentralized, data-secure alternatives.  

Successful adoption of DeSci-AI hinges on interrelated technical, cultural, regulatory, and 

resource-related challenges. Technically, the ecosystem must deliver secure, privacy-preserving 

frameworks for sharing sensitive datasets without jeopardizing participant trust. Culturally, 

researchers and institutions must accept token-based incentive models and the radical 

transparency of open peer review, both of which disrupt long-standing academic norms. 

Regulatorily, clear compliance pathways are needed for distributed ledgers and autonomous AI 
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agents, whose legal status and liability remain uncertain across jurisdictions. Resource-wise, the 

field must close gaps in access to high-performance computing and the specialized expertise 

required to train and deploy advanced models, lest decentralization merely reproduce existing 

inequities.  

This perspective maps those barriers and proposes integrated strategies including token-

backed reviewer remuneration, incentive pools for negative or replication studies, AI-driven 

misconduct auditors, and hybrid governance pilots, to chart a realistic pathway for the scientific 

community to leverage DeSci AI synergies while safeguarding rigor, equity, and societal trust.  
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2. Conceptual Foundations 
Decentralized science (DeSci) is an emerging paradigm that re-imagines how research is 

proposed, funded, reviewed, and disseminated, with the explicit aim of making each step more 

open, accessible, efficient, and aligned with rapidly evolving societal needs. Powered by public 

blockchains, distributed storage such as IPFS, and decentralized autonomous organization 

(DAO), DeSci irreversibly timestamps datasets, protocols and peer-review decisions while 

rewarding every verifiable contribution whether it is bench work, code curation, or statistical review 

with programmable tokens. Ledger immutability guarantees provenance, smart contracts enable 

milestone-based funding and open repositories dismantle pay-walls, collectively challenging the 

incentive structures of traditional science. DeSci embeds votes and reputational scores directly 

into the research workflow; it invites citizen scientists, patient-advocacy groups, and under-

resourced laboratories to participate on equal terms. In doing so, DeSci aspires to cultivate a 

more diverse hypothesis space and accelerate translation from insight to therapeutic impact for 

patients and society at large. 

The conceptual foundation of artificial-intelligence (AI) incorporation in the DeSCi or DeSci 

AI therefore lies in the convergence of cryptographic trust and algorithmic reasoning. DeSci AI 

aims to accelerate and power DeSci through advanced AI technologies, most notably, Agentic AI. 

Agentic AI is the newest advancement in AI and leverages autonomous AI agents with advanced 

large language models (LLMs) and hyper-realistic image generation capabilities. An exciting shift 

in healthcare is now occurring from employing traditional static LLMs that automate simple tasks 

to newer autonomous AI agents with higher-level decision-making capabilities1. By extension, 

when the swarm’s members are more than passive particles with their own goals, memory, and 

reasoning loop, they are collectively referred to as Swarm Agentic AI.  

Swarm Agentic AI are a coordinated collective of autonomous agents such as software 

processes, robots, or a mix of both, that interact locally yet produce coherent, goal-directed 

behavior at a system level. While the blockchain provides the secure memory, AI swarms provide 

the complementary cognitive layer that analyze and interpret the stored information. Large 

language models and domain-specific agents can study millions of papers, build knowledge 

graphs, generate testable hypotheses, design experiments and triage manuscripts for 

methodological soundness. Orchestrated as multi-agent systems in which each agent is tuned to 

tasks such as statistical auditing, molecular docking or compliance checking, they form a 

distributed research assistant that never tires and improves with every new datum. Critically, these 

agents transact directly with on-chain primitives, in that they can post cryptographically signed 
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reviews, trigger token payouts when pre-specified validation thresholds are met, and flag 

anomalies for human arbitration. 
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3. Current Landscape 
Currently, traditional science (TradSci) remains the dominant model for knowledge 

production and dissemination; albeit its infrastructure shows persistent friction points (Figure 1). 

Academic peer review in TradSci is largely opaque with referee identities and reports remaining 

private, so methodological critiques, undisclosed conflicts, or cursory assessments seldom 

become known. Since there is no community oversight of peer review, an element of subjectivity 

cannot be excluded, and the quality of peer review hinges on the vigilance of two or three 

anonymous reviewers and therefore cannot be guaranteed. Editors face a growing “reviewer 

drought” in which decline-to-review rates have climbed steadily since the pandemic, stretching 

decision times and forcing journals to accept less experienced referees. 

Most scientists today work within universities and research institutes, where a self-

reinforcing loop between researchers and administrators has taken hold. Peer reviewed research 

published in high impact journals has become the de-facto currency of academic prestige and 

career promotion. Against this backdrop, TradSci is inherently built on a pressure to publish, 

hence the infamous adage, “publish or perish.”   

Over the past two decades, the success rate for National Institutes of Health (NIH) 

research-funded applications has hovered around 20 percent, meaning four out of five proposals 

are rejected regardless of merit. Investigators therefore devote an extraordinary share of their 

working year to grant writing and reviewing: observational studies estimate 38–116 principal-

investigator workdays per proposal, with resubmissions adding nearly a month more. The NIH’s 

Center for Scientific Review now processes roughly 90,000 applications annually, requiring 

thousands of volunteer scientists to sit on study sections, time taken directly from their own 

research. When pay-lines tighten still further, as in the recent cancellation of 694 awards totaling 

$1.8 billion, labs are forced into additional rounds of submissions just to stay solvent. The net 

effect is a system in which many researchers spend more hours drafting and evaluating proposals 

than conducting experiments, amplifying burnout and slowing scientific progress. 

When the projects are funded against all odds, hierarchical structures and publication-

based incentives can restrict transparency, slow knowledge transfer, and encourage low-impact 

or redundant studies. By favoring projects with near-certain, publishable outcomes, the system 

frequently suppresses genuine curiosity and steers investigators toward “safe-bet” questions, 

leaving more speculative but potentially transformative inquiries chronically underexplored. 

The risk of publishing redundant and low-quality research is especially heightened by the 

rapid influx of open-access-only journals that render decisions within days, often based on cursory 
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or non-transparent peer review. This raises the possibility of predatory journals in which 

acceptance decisions are closely tied to the payment of publication fees. Evidence shows these 

journals often charge substantially lower article processing charges, typically less than US $150, 

than legitimate open-access journals, yet still rely on rapid, non-transparent review to maximize 

revenue2,3. Although the regulatory mechanisms in TradSci aim to safeguard the scientific rigor, 

their mere existence in the current climate is slowly but surely translated into an exponential rise 

in predatory journals, dissemination of misinformation, loss of public trust, and a ten-fold increase 

in scientific misconduct (compromised peer review or fabricated/falsified data) in the last two 

decades. 

In addition to the inherent shortcomings and complications of TradSci, the general public 

are often prohibited from accessing scientific research behind paywalls. In contrast to TradSci,  

DeSci leverages blockchain technology and token engineering to create decentralized 

infrastructure and incentive mechanisms, respectively (Figure 2). These DeSci mechanisms 

promote scientific collaboration, transparent peer review, and accelerated funding allocation 

within auditable smart-contract workflows, allowing research teams to coordinate globally4. By 

enabling permissionless participation, reducing reliance on centralized gatekeepers, and aligning 

incentives through tokenization, DeSci can shorten discovery cycles and broaden equitable 

access to scientific knowledge and resources5. 

Furthermore, scientific information is often overtly complex and cumbersome to 

comprehend. In the United States, more than 80 million adults are estimated to have limited health 

literacy with some estimates suggesting that nine out of ten adults have health literacy levels 

inadequate to navigate the healthcare system (https://www.chcs.org/resource/health-literacy-fact-

sheets/) and to promote their well-being6,7. DeSci AI agents designed to simplify scientific 

research and enable health literacy (e.g. Eli5a: https://eli5a.gitbook.io/eli5a/whitepaper-2.0) are 

likely to provide a long-term altruistic benefit to the general public. DeSci AI agents that employ 

scientific scrutiny officers (https://eli5a.gitbook.io/eli5a/team-at-eli5a) or that intend to sift through 

published research with the goal of flagging scientific misconduct as “scientific police” or fact 

checkers (https://yesnoerror.com/) will also increase public trust in scientific research. 

 

 

 

  



 9 

4. Barriers to Mass Adoption 
DeSci AI is a polarizing technological disruption; therefore, it is no surprise that the 

implementation of its core values and mass adoption is hindered by several barriers. The inequity 

in access to powerful AI Agents and the technical competence are the most readily apparent 

barriers. In the current research ecosystem, only well-funded institutions can routinely deploy and 

audit state-of-the-art models; less resourced teams are at a competitive disadvantage. 

Furthermore, even when access is granted, some technology-naïve researchers struggle to 

interpret algorithmic outputs, validate model assumptions, and integrate AI-driven insights into 

established experimental pipelines. This culminates in avoidance or worse, increases the risk of 

misapplication and undermines the credibility of AI-augmented findings.  

The global adoption of DeSci AI is also fraught with funding concerns. Possible solutions 

such as creating a crypto-based ecosystem where community members 

(https://x.com/descialliance) can vote and fund (https://www.descifoundation.org/) the best and 

most impactful research have been proposed. Unfortunately, in the world of influencers, this 

strategy poses the risk of turning science into a popularity contest and efforts should be made to 

vet the voters without centralizing the decentralization.  

To make matters more complicated, there is no consensus regarding the use of AI in 

manuscript preparation. While some high-impact TradSci journals have prohibited its use outright, 

others allow AI-assisted drafting so long as authors disclose the tools and remain fully responsible 

for the content, creating a patchwork of policies that leaves researchers uncertain about 

compliance8. 

Data security, and in particular health data-privacy is another important consideration.  

Healthcare data is understandably subject to strict privacy and security regulations and thus 

implementing DeSci principles and blockchain technology in healthcare raises concerns about 

the privacy, confidentiality, and integrity of patient data. While blockchain can provide tamper-

resistant, auditable records, it may also introduce new vulnerabilities and complexities in data 

management. The immutable ledgers translate to a new level of responsibility for data guardians.   

These include new attack surfaces such as key-management failure and conflicts and legal 

complexities such as data erasure rights.  

Agentic AI systems are as good as their training data. Skewed datasets can inherit and 

amplify data inequity such underrepresentation of certain populations, measurement errors, and 

confounding variables; this may lead to exacerbating health disparities. Diverse data, rigorous 

auditing, and participatory (“citizen science”) oversight are essential counter measures ensuring 

that research is conducted in an unbiased way and to the highest standards. 
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5. Ethical Consideration and Governance 
DeSci promises to throw open the lab doors, but genuine openness demands more than 

code on-chain; it asks us to reimagine data guardianship, consent, and equity. In the same vein, 

to traditional scientists and the public alike, DeSci AI can feel like magic where algorithms vet 

experiments and blockchains review grants. Despite the promises, one must not forget that 

especially in healthcare research, real people still carry the consequences of the decisions made 

by clinicians, scientists, and ethics committees. Genomic sequences, sensor feeds, even diary 

entries all trace back to living and real humans. Once a patient’s genome or a whistle-blower’s 

field notes are etched into the immutable ledger, they cannot be recalled. Anonymizing the data 

may be a risk mitigating strategy but when enough data points are generated, even in the absence 

of a key, data can be, with good accuracy, traced back to the participants. Respecting autonomy 

therefore begins with modular consent which in theory is a smart contract that allows participants 

to understand how their data travels, its time-limit and price, or the ability to fully withdraw their 

consent at any stage of the research. Ethics committees and researchers therefore need to review 

their definition and requirements for participant information sheets and consent.  

Conscience governance is another important consideration. While token-voting is an 

efficient mechanism, if it is steered only by wallet size, we have merely swapped one gatekeeper 

for another, and the result can mimic the very hierarchies DeSci AI hopes to escape. Weighted 

voting that favors breadth of participation over raw token stacks can keep minority researchers 

and patient groups involved. 

Equally critical is accountability: TradSci relies on identifiable reviewers, institutional 

oversight, and legal liability and a decentralized system must engineer comparable safeguards 

without recentralizing power. A practical approach to mitigate this risk is reputation staking in 

which tokens of reviewers, model builders, and data curators can be slashed for negligence or 

bad faith, giving every signature real economic weight. Yet financial penalties alone may be 

insufficient. A parallel, community-driven process in which patient advocates, ethicists, and 

independent scientists can flag concerns and trigger pauses in project execution adds a human 

checkpoint to the machine logic. Another possible safeguarding mechanism is through 

transparent audit trails, which combined with periodic external reviews create a paper-trail 

analogue that courts and ethics boards can examine.  

A final, yet imperative consideration is the planetary cost of DeSci AI due to their high-

energy consumption. Implementing carbon fees or green-compute incentives into smart contracts 

may act as a reminder to the researchers involved.  
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6. Future Directions  
DeSci has the potential to encourage transparency, and to allow the allocation of 

resources to novel and more innovative research projects. Nevertheless, given the 

aforementioned significant barriers, one can speculate that DeSci AI adoption will be a phased 

and gradual transition with careful incremental strategic integration. An environment fostering 

open discussion between the conventional scientific community and DeSci that advocates to 

promote “good DeSci habits” such as transparent peer review9,10 and compensating reviewers is 

of utmost importance11,12. By incentivizing the efforts of reviewers and safeguarding the integrity 

of the peer review process through releasing the name of the reviewers and utilization of reviewer 

panels, a faster peer review process without compromising the quality, may be achieved13. 

Moreover, it has been proposed that community-owned and governed DeSci-inspired academic 

peer-review frameworks may enhance transparency, increase the speed and quality of peer 

review, and lower subjectivity in the peer review process. 

Empowering the general public to voice their opinion and concern through initiatives such 

as “citizen science” (https://www.citizenscience.gov/#) could be further accelerated through DeSci 

platforms14-17. Tracking poor quality or identifying biased reviews enables punitive measures on 

the reviewer’s digital record. Additionally, DeSci may provide a more expedient network of diverse 

technical experts for peer review.  

DeSci enables global scientific coordination beyond the walls of any single institution by 

leveraging Decentralized Autonomous Organization (DAO)-based projects, bounties, and crowd-

curated data repositories. These frameworks allow researchers and patient communities to 

collaborate on shared objectives in real time, with verifiable on-chain attribution and transparent 

incentive alignment. Within this ecosystem, Biotechnology DAOs (BioDAOs) such as CryoDAO, 

HairDAO, and CerebrumDAO focus on domain-specific biological research funding by launching 

tokens and managing community treasuries. These mechanisms allow BioDAOs to raise capital, 

allocate funds to high-potential projects, and incentivize participation through token-based 

rewards. Notwithstanding the necessary regulatory mechanisms, by matching grassroots support 

with institutional partnerships, BioDAOs bypass traditional grant bottlenecks and accelerate the 

flow of capital to high impact, but often overlooked, experiments. 

Finally, DeSci introduces tokenized intellectual property (IP). These tokens wrap patents, 

datasets, or knowledge into transferable, fractionalized assets that can be crowd-funded, co-

owned, and licensed via smart contracts. Tokenized IP creates a liquid marketplace for otherwise 
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illiquid research outputs, giving scientists a new avenue to monetize discoveries while retaining 

transparent provenance and community governance. 
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7. Conclusion 
Traditional science remains the bedrock of modern discovery, yet its opaque peer-review 

pipeline, hyper-competitive funding landscape, and mounting publication pressures now limit both 

rigor and reach. DeSci and DeSci AI together point toward a corrective architecture: transparent, 

on-chain review systems that reward quality critique; borderless research DAOs that coordinate 

talent and data in real time; quadratic and milestone-based micro-grants that channel capital 

directly to promising ideas; and tokenized IP that liquefies patents and datasets while preserving 

provenance and community governance. Autonomous, swarm-based AI agents can further 

compress discovery cycles by automating literature synthesis, replication checks, and 

reputational auditing, thus amplifying human expertise rather than replacing it. 

Yet mass adoption will depend on phased, evidence-driven integration. Privacy-preserving 

cryptography and in general, ethics must mature in parallel with regulatory frameworks that 

safeguard patient data and enforce algorithmic accountability. Token incentives must be stress-

tested to ensure they elevate, rather than erode, scientific standards. Above all, TradSci 

stakeholders need incentives to pilot DeSci tools without abandoning proven institutional 

safeguards. Early hybrid programs that layer open peer review, DAO-managed replication 

bounties, and quadratic funding onto existing workflows provide a pragmatic on-ramp. 

If the community can align on these incremental steps, the payoff is substantial: reduced 

redundancy, faster validation, democratized access to both knowledge and capital, and a 

restoration of public trust grounded in verifiable transparency. The choice is therefore not between 

TradSci and DeSci, but between incremental stagnation and a phased transition toward a merit-

driven, AI-accelerated, and globally inclusive research ecosystem. 
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9. Overview Figures 
 

Figure 1. Limitations of TradSci and Strengths of DeSci AI 
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Figure 2. Main Components of TradSci and DeSciAI 
 

 


