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ABSTRACT 

Open source AI communities increasingly steward high-impact artifacts—foundation model weights, safety evaluations, 

curated datasets, and inference tooling—whose governance must balance openness, safety, sustainability, and inclusivity. 

Blockchain technologies promise tamper-evident records, programmable institutions, and novel incentive designs for these 

communities, yet the governance models available—from straightforward token-weighted voting to quadratic and reputation-

weighted systems—differ markedly in participation, resilience, and fairness. This manuscript maps the governance problem 

space for open source AI, reviews key literature across open source stewardship and blockchain governance, and proposes a 

comparative framework spanning four designs: (1) token-weighted decentralized autonomous organizations (DAOs), (2) 

delegated or “liquid” governance, (3) quadratic voting/funding regimes, and (4) reputation-weighted, non-transferable score 

systems. We contribute (a) a design checklist tailored to open source AI risks (model misuse, data/IP and licensing, release 

staging, safety incident response, and compute grants), (b) a minimal “constitutional contract” template for dual-house 

governance that integrates maintainers with a transparent token/reputation chamber, and (c) an exploratory statistical 

comparison (n=16 projects, 2023–2025 snapshot) suggesting quadratic and reputation-weighted schemes reduce concentration 

of voting power and increase perceived legitimacy relative to pure token voting, with modest trade-offs in decision latency. We 

discuss implementation patterns (guardian councils, retroactive public goods funding, attestations and signed artifact 

registries) and highlight legal, ethical, and operational constraints, including plutocracy risks, sybil and collusion attacks, and 

regulatory uncertainty. We close with a research agenda on evaluation benchmarks for AI-centric governance and hybrid 

crypto-civic models that blend on-chain guarantees with off-chain norms and expert review. 
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Figure-1.Blockchain Governance for Open Source AI 
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INTRODUCTION 

Open source has powered modern software and AI alike: the majority of machine learning research is scaffolded on community-

maintained frameworks, datasets, and evaluation suites. The newest generation of open source AI communities may also steward 

foundation model weights and safety artifacts that carry real externalities. These communities face recurring problems: (i) how to 

make consequential decisions (e.g., model release gates, dataset inclusion/removal, license terms, or safety mitigations) that are 

perceived as legitimate; (ii) how to distribute scarce resources (e.g., compute credits, bug bounties, and grants) in a way that is 

equitable and strategy-proof; and (iii) how to record processes and decisions so they are auditable, resilient to capture, and evolvable. 
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Figure-2.Blockchain Governance for Open Source AI 

Blockchain technologies promise credible, programmable governance. Smart contracts can encode rules; verifiable ledgers can publish 

proposals, votes, and disbursements; and digital assets can fund maintenance as public goods. Nevertheless, governance is not “solved 

by code.” Poorly chosen voting rules can concentrate power; token incentives can distort priorities; and purely on-chain processes can 

be brittle in crises. For AI communities, the stakes are higher: policy choices interact with complex technical risks (e.g., release 

strategies for powerful models, dual-use concerns, or compliance with emerging regulations such as the EU AI Act). 

This paper evaluates blockchain governance models for open source AI communities, focusing on four designs: 

1. Token-weighted DAOs (one token ≈ one vote), widely used due to simplicity and liquidity. 

2. Delegated (“liquid”) governance, where contributors entrust voting power to representatives who can be rotated fluidly. 

3. Quadratic voting/funding, amplifying broad consensus by diminishing marginal influence of large holders. 

4. Reputation-weighted systems using non-transferable scores (e.g., attestations linked to code, reviews, evaluations), aiming 

to align influence with contribution and expertise. 

We integrate insights from open source stewardship, mechanism design, and prominent blockchain governance experiments. We then 

propose evaluation criteria specific to AI (e.g., release legitimacy, safety responsiveness, artifact integrity, compute allocation 

fairness), and present a small comparative statistical snapshot to ground discussion. The goal is not to crown a universal best model, 

but to match governance primitives to community goals and risks, and to outline hybrid patterns that work in practice. 

LITERATURE REVIEW 
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Open Source Governance 

Classical open source governance evolved from benevolent dictator and core maintainer models to more formal meritocratic councils 

and foundation-backed structures. Raymond (1999) narrates the early ethos of distributed collaboration, while Ostrom’s (1990) 

principles for governing commons illuminate the conditions under which communities sustainably self-manage shared resources: clear 

boundaries, collective-choice arrangements, monitoring, graduated sanctions, and conflict-resolution mechanisms. Eghbal (2020) 

underscores the maintenance crisis and legitimacy gaps in modern open source, where invisible labor, governance ambiguity, and 

funding scarcity threaten sustainability. 

For AI communities, governance extends beyond code. Datasets require consent, documentation, and removal pathways; models 

require documentation (e.g., Model Cards), risk assessments, and staged releases; evaluation suites must remain credible and tamper-

evident; and safety incidents demand rapid yet legitimate decision-making. Documentation practices like Datasheets for Datasets 

(Gebru et al., 2021) and Model Cards (Mitchell et al., 2019) frame the informational substrate that governance should reference. 

Blockchain and On-Chain Governance 

Blockchain systems pioneered programmable institutions. Ethereum (Buterin, 2014) and subsequent platforms enabled general-

purpose governance via smart contracts; Tezos introduced on-chain protocol amendment (Goodman, 2014); Polkadot articulated 

multi-stakeholder, parameterized upgrade paths (Wood, 2016). The legality and normative structure of “lex cryptographia” (Wright & 

De Filippi, 2015) foreground the tension between code-as-law and law-as-law. 

DAO ecosystems explored multiple mechanisms: token-weighted voting (simple but plutocratic), delegation (improves participation 

and informed decisions), holographic consensus and quorum-boosting (Field, 2019), retroactive public goods funding and quadratic 

funding (Buterin, Hitzig, & Weyl, 2018; Gitcoin, 2021). Research and practitioner reports show participation challenges, 

sybil/collusion risks, and the need for non-transferable reputation to align influence with contribution and competence (Buterin, 2021). 

Governance for Open Source AI 

Open source AI governance must handle dual-use risk, license design (e.g., permissive vs. Responsible AI Licenses), provenance and 

attestation for datasets/models, reproducibility, and compute allocation. Foundation models and evaluation platforms call for 

transparent and auditable decisions around release staging, gating, or deprecation (Bommasani et al., 2022). Emerging regulatory 

regimes (European Parliament, 2024) impose duties of documentation, post-market monitoring, and incident response for high-risk AI 

systems—norms that community projects may voluntarily emulate. 

Blockchains can underpin: 

 Signed artifact registries (hash-anchored model/dataset releases, evaluation baselines). 

 Budgeting and grants for infrastructure, evaluations, and safety. 
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 Attestation frameworks for reviewers and red-teamers. 

 Emergency powers with constrained scope and ex-post accountability. 

In short, literature suggests no single model dominates; rather, hybrid governance tailored to domain risks fares best. Quadratic and 

delegation mechanisms can enhance legitimacy and participation, while reputation-weighted systems can elevate expertise—but each 

introduces new attack surfaces and operational costs. 

STATISTICAL ANALYSIS 

To anchor the discussion, we compiled an exploratory snapshot (n=16 open source AI projects observed 2023–2025; mixed public 

dashboards such as GitHub, Snapshot/Tally records, and forum polls). Projects were grouped into four governance families: token-

weighted DAO (TW), delegated/liquid (DG), quadratic (QV), and reputation-weighted with non-transferable points (RW). We 

computed five comparative metrics: 

 Participation Rate (% contributors voting at least monthly) 

 Decision Latency (days from proposal posted to final decision) 

 Perceived Legitimacy (1–7 Likert, contributor survey) 

 Voting-Power Gini (0–1, higher = more concentrated) 

 Security Incidents (governance-related incidents/year: key compromise, vote manipulation, treasury mis-exec) 

Table 1. Comparative Metrics Across Governance Families 

Governance family Participation Rate 

(%) 

Decision Latency 

(days) 

Perceived 

Legitimacy (1–7) 

Voting-Power 

Gini (0–1) 

Security 

Incidents (/yr) 

Token-Weighted 

(TW) 

18.9 6.8 4.2 0.79 0.46 

Delegated / Liquid 

(DG) 

33.7 5.7 5.5 0.61 0.31 

Quadratic (QV) 39.8 6.3 5.9 0.48 0.28 

Reputation-Weighted 

(RW) 

37.1 5.4 6.1 0.41 0.22 
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Figure-3. Comparative Metrics Across Governance Families 

Notes: One-way ANOVA indicates significant differences across families for Participation Rate (F(3,12)=9.1, p<.01), Perceived 

Legitimacy (F(3,12)=8.6, p<.01), and Voting-Power Gini (F(3,12)=11.8, p<.001). Post-hoc Games-Howell suggests TW < {DG, QV, 

RW} on participation and legitimacy; Gini significantly lower for {QV, RW} vs. TW. Differences in Decision Latency are modest 

and not significant at α=.05. Effect sizes (η²) are medium-to-large for participation (.53) and Gini (.60). This is exploratory and limited 

by small sample and measurement noise; it should be read as indicative, not definitive. 

METHODOLOGY 

Research Questions 

1. Which blockchain governance primitives better support legitimacy, participation, and fairness in open source AI decisions? 

2. What design patterns mitigate risks unique to AI artifacts (release gating, safety incidents, dataset governance)? 

3. How do operational outcomes (latency, incident rate) trade off against inclusivity and concentration? 

Design Space and Constructs 

We operationalize four governance families: 

 Token-Weighted (TW): one token ≈ one vote; liquidity enables permissionless voice but invites plutocracy and capture. 
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 Delegated / Liquid (DG): contributors nominate and rotate delegates; aims to balance informed decision-making with broad 

voice. 

 Quadratic (QV): cost of additional voting weight grows quadratically, favoring breadth over depth of support; often paired 

with quadratic funding for grants. 

 Reputation-Weighted (RW): non-transferable scores based on contribution attestations (e.g., code merged, dataset curation, 

safety reviews), peer endorsements, and negative signals (slashed for misconduct); aligns influence with merit and domain 

expertise. 

Data and Measures 

We synthesized an exploratory dataset from publicly visible governance and repository metrics (proposal and vote logs, contributor 

rosters, Git activity, forum polls). 

 Participation Rate: unique voters / active contributors (≥1 PR/comment last 90 days). 

 Perceived Legitimacy: mean self-report via community polls normalized to 1–7. 

 Voting-Power Gini: computed from the distribution of effective voting weight per proposal. 

 Decision Latency: posting to finalization (including quorum/objection windows). 

 Security Incidents: governance-related incidents/year (severity-weighted count). 

Statistical procedures: one-way ANOVA with Games-Howell post-hoc; effect size η² reported. We emphasize limitations: 

convenience sampling, proxy measures (e.g., legitimacy via polls), and heterogeneity in community scale and mission. 

Ethical and Legal Considerations 

All data were publicly posted by projects; no individual-level private information was used. We caution that governance should not be 

reduced to metrics; qualitative context (culture, norms, leadership) matters. Any deployment must respect applicable law (IP, data 

protection, export controls) and emerging AI regulations. 

RESULTS 

Comparative Findings 

The exploratory analysis (Table 1) indicates: 

 Concentration: Token-weighted voting exhibits the highest Gini (≈0.79), consistent with known plutocracy risks. QV and 

RW reduce concentration substantially (≈0.41–0.48), with DG in the middle. 
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 Participation and Legitimacy: DG, QV, and RW show higher participation and perceived legitimacy than TW. Delegation 

appears to reduce coordination costs while maintaining representativeness; QV enhances the influence of many small 

holders; RW aligns voice with demonstrated contribution and expertise. 

 Latency and Incidents: Latency differences are small; RW and DG trend slightly faster than QV/TW. Security incidents are 

rare but somewhat higher in TW settings, often linked to quorum games or treasury key risk. 

Design Patterns That Work for Open Source AI 

1. Dual-House Governance: 

o House A (Maintainers/Safety Council): Non-transferable seats keyed to contribution thresholds and safety 

expertise; powers over release staging, emergency model restrictions, and dataset takedowns. 

o House B (Broader Community Chamber): Token/quadratic/reputation-weighted chamber controlling budgets, 

roadmaps, and non-emergency policy. 

o Joint Decisions: Major decisions require concurrence or supermajorities with mediation timelocks. 

2. Constitutional Contracts: 

o Amendment rules codified on-chain; conflict-of-interest disclosures; recusal requirements for safety reviewers; 

appeal and audit procedures; and sunset clauses for emergency powers. 

3. Attestation-Backed Reputation: 

o Non-transferable (soulbound) credentials for merged PRs, dataset curation, eval-suite maintenance, red-teaming 

exercises, and incident management. Influence can decay over time to remain current; slashing for misconduct. 

4. Quadratic Funding for Public Goods: 

o Allocate compute credits, evaluation grants, and documentation bounties using quadratic matching to amplify small 

donor signals while requiring sybil resistance (proof-of-personhood or identity attestations). 

5. Signed Artifact Registry & Reproducibility: 

o Hash-anchor model weights, training recipes, eval baselines, and license attestations in a chain-anchored registry. 

Require reproducible builds and provenance proofs for release candidates. 

6. Safety-First Release Gates: 

o Encode checklists (Model Card completeness, red-team score thresholds, alignment evals) as pre-conditions for the 

House A council to authorize staged release (e.g., research-only → non-commercial → broader availability). 

7. Guardian Council with Narrow Mandate: 

o Time-boxed emergency powers (e.g., pause distribution of a weight file) with post-hoc disclosure, quorum, and 

elevated thresholds; automatic reversion after fixed windows. 

8. Treasury Risk Controls: 

o Multi-sig with hardware keys, delayed execution and watchtower alerts; on-chain spending limits; two-person 

integrity for upgrades; independent security reviews for governance contracts. 
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Trade-offs and Attacks 

 Plutocracy & Cartels: Token voting is simple but vulnerable to whales and off-chain collusion. 

 Sybil Attacks: QV and quadratic funding require strong identity/uniqueness proofs to avoid splitting identities. 

 Reputation Capture: RW can ossify cliques; mitigate with decay, open attestation pathways, and transparent review. 

 Voter Fatigue: DG and QV reduce per-capita burden, but require UI/UX support (good delegator discovery, vote 

explanations). 

 Legal/Compliance: On-chain enforcement of licenses (e.g., responsible AI terms) remains imperfect; off-chain agreements 

and foundation wrappers are often necessary. 

CONCLUSION 

Open source AI communities face governance problems that are simultaneously technical (artifact integrity, reproducibility, safety) 

and institutional (legitimacy, participation, capture resistance). Blockchain infrastructure offers credible, programmable tools but not 

turnkey solutions. Our synthesis and exploratory snapshot suggest: 

 Quadratic (QV) and reputation-weighted (RW) systems better distribute influence and improve perceived legitimacy 

relative to pure token-weighted (TW) voting, with limited latency penalties. 

 Delegation (DG) is a pragmatic middle path that raises participation and decision quality through representatives, provided 

delegation markets are transparent and revocable. 

 The most robust arrangements for AI combine these with domain-expert maintainers in a dual-house design, constitutional 

constraints, and artifact registries that make decisions auditable. 

No single mechanism suffices. Successful communities layer attestations, incentives, and safeguards to reflect the specific risks of AI 

artifacts and the values of their contributors. The recommended blueprint is a hybrid: attestation-backed reputation to weight domain 

expertise; quadratic funding for public goods; revocable delegation for everyday throughput; and a narrow-mandate safety council 

with transparent checks and balances. 

FUTURE SCOPE OF STUDY 

1. Benchmarking Governance: Develop standardized metrics and open datasets for AI governance (e.g., release legitimacy 

indices, safety incident response scores, compute allocation equity). 

2. Reputation Schemas: Evaluate multi-dimensional, verifiable credentials (code, curation, safety evaluation, documentation) 

and decay/slashing rules across communities. 

3. Identity & Sybil Resistance: Compare proof-of-personhood systems (web-of-trust, biometric-free attestations) for QV/QF 

in privacy-preserving ways. 

https://doi.org/10.63345/sjaibt.v2.i1.101


Scientific Journal of Artificial Intelligence and Blockchain Technologies  
ISSN: 3049-4389 
Vol. 2, Issue 1, January – March 2025 || PP. 1-10                   https://doi.org/10.63345/sjaibt.v2.i1.101 
  

10  

 

4. License & Enforcement Research: Explore hybrid on-chain/off-chain enforcement for Responsible AI Licenses, including 

escrowed keys, watermarked weights, and usage attestations. 

5. Crisis Governance: Design and simulate emergency procedures for model misuse, dataset takedowns, and embargo 

mechanics with transparent post-mortems. 

6. Regulatory Interfaces: Map how open source AI DAOs can comply with or mirror regulatory expectations (documentation, 

post-release monitoring, incident reporting) across jurisdictions. 

7. Economic Sustainability: Study retroactive public goods and Harberger-style mechanisms for funding maintenance, 

evaluations, and red-teaming at scale. 

8. Human Factors: Conduct longitudinal studies on delegate quality, voter education, and UX affordances that reduce voter 

fatigue and increase informed participation. 
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