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ABSTRACT 

The rapid proliferation of smart contracts has catalyzed a shift from traditional 
legal enforcement to automated, "code-based" execution. However, the inherent 
limitations of code—including logic vulnerabilities, oracle failures, and the 
inability to account for "subjective" contractual intent—necessitate a specialized 
framework for dispute resolution. This paper examines the emergence of 
decentralized arbitration platforms, specifically Kleros and UMA, as a bridge 
between blockchain automation and legal certainty. By analyzing recent 
developments such as the UKJT Digital Dispute Resolution Rules and the 
judicial recognition of blockchain awards in Mexico, this study argues that the 
future of arbitration lies in a tiered, hybrid ecosystem. In this model, 
high-velocity digital disputes are resolved via decentralized crowdsourced 
jurors, while complex, high-stakes cases transition into modified traditional 
frameworks (e.g., SIAC 2025). The findings suggest that for blockchain-based 
justice to achieve global enforceability under the New York Convention, a 
harmonization of "law as code" and "law understanding code" is required. 
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Introduction 

The evolution of the digital economy has reached a critical juncture where 
traditional dispute resolution mechanisms are often too slow and costly to 
govern high-frequency, blockchain-based transactions. Smart contracts, while 
effective for automated execution, lack the nuance to resolve disputes arising 
from "off-chain" realities or coding ambiguities (Kadioglu, 2021). 
Consequently, a new field of Lex Cryptographia is emerging, characterized by 
decentralized justice platforms and updated institutional rules designed to 
handle digital assets and decentralized autonomous organizations (DAOs). 

The Mechanics of Decentralized Justice 

Decentralized arbitration platforms like Kleros utilize game-theoretical 
incentives to achieve "truthful" resolutions. By requiring jurors to stake native 
tokens (PNK) and rewarding them for voting with the majority (the "Schelling 
Point"), these systems provide a cost-effective alternative to traditional courts 
(Kleros, 2025). 

Systems such as the UMA Optimistic Oracle operate on a "truth unless 
contested" basis. This "optimistic" model is particularly effective for DeFi 
protocols and parametric insurance, where the Data Verification Mechanism 
(DVM) only intervenes when a proposer’s data is challenged by a participant 
(UMA, 2025). These mechanisms represent a shift toward "embedded justice," 
where the resolution process is written directly into the transaction's software 
architecture. 

Bridging the Gap: Real-World Recognition and Institutional Adaptation 

The divide between decentralized protocols and national legal systems is 
narrowing. A landmark 2021 ruling in Mexico provided the first instance of a 
national judiciary validating an arbitral award that incorporated Kleros (Wolters 
Kluwer, 2021). Furthermore, traditional institutions are evolving to remain 
relevant: 

●​ The UKJT: The Digital Dispute Resolution Rules allow for outcomes to 
be directly implemented on-chain via private keys (LawtechUK, 2025). 

●​ SIAC & JAMS: Updated rules in 2024 and 2025 have introduced 
specific provisions for AI-driven disputes and multiparty coordination in 
digital environments (SIAC, 2025; JAMS, 2024). 
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Challenges in Digital Enforcement 

Despite technical advancements, significant hurdles remain regarding 
confidentiality and liability. The transparency of public blockchains 
contradicts the private nature of traditional arbitration, necessitating the 
adoption of zero-knowledge proofs (ZKP) to protect sensitive commercial data. 
Moreover, the legal status of DAOs remains volatile; recent US court trends 
suggest that token holders may be held liable as partners in unincorporated 
associations if the protocol lacks a formal legal "wrapper" (Reuters, 2024). 

Conclusion 

The transition toward digital arbitration does not signal the end of traditional 
legal expertise but rather its transformation. The most resilient framework for 
the next decade will be a layered approach: utilizing decentralized oracles for 
factual verification and crowdsourced courts for low-value claims, while 
reserving traditional, institutionally-backed arbitration for complex legal 
interpretation. As law and code converge, the enforceability of these digital 
awards under international treaties like the New York Convention will be the 
ultimate barometer of success for blockchain justice. 

 

 

46 



 
REFERENCES 

Aragon. (2024). The Aragon whitepaper: Decentralized governance and the 
sunset of legacy products. GitHub. https://github.com/aragon/whitepaper 

Boson Protocol. (2025). Redeemable NFTs and physical asset escrow. Boson 
Docs. https://docs.bosonprotocol.io 

JAMS. (2024). Artificial intelligence disputes clause and rules. JAMS ADR. 
https://www.jamsadr.com/artificial-intelligence-disputes-clause-and-rules 

Kadioglu, C. (2021). Smart contracts and the law: A review of self-executing 
agreements. John Marshall Law Review, 14(2). 
https://www.johnmarshall.edu/lawreview/wp-content/uploads/2021-AJMLS-Spr
ing-Journal-XIV2-Cemre-Kadioglu.pdf 

Kleros. (2025). Decentralized arbitration and the Atlas architecture. Kleros 
Blog. https://kleros.io 

LawtechUK. (2025). Digital dispute resolution rules and oracle-based trust. 
https://lawtechuk.io/ukjt/ 

Mattereum. (2020). The Mattereum working paper: Linking digital assets to 
real-world goods. 
https://mattereum.com/wp-content/uploads/2020/02/mattereum_workingpaper.p
df 

OpenZeppelin. (2025). Security audits for UMA managed proposers. 
https://www.openzeppelin.com/security-audits 

Reality.eth. (2025). How to use Reality.eth + Kleros as an oracle. Reality.eth 
Documentation. https://docs.kleros.io/integrations/ 

Reuters. (2024, June 10). Digital assets and DAOs: New theories of liability. 
https://www.reuters.com/legal/legalindustry/digital-assets-daos-new-theories-lia
bility-2024-06-10/ 

SIAC. (2025). SIAC Rules 2025: Innovation in international arbitration. 
Singapore International Arbitration Centre. https://siac.org.sg/siac-rules-2025 

47 

https://github.com/aragon/whitepaper
https://docs.bosonprotocol.io
https://www.jamsadr.com/artificial-intelligence-disputes-clause-and-rules
https://www.jamsadr.com/artificial-intelligence-disputes-clause-and-rules
https://www.johnmarshall.edu/lawreview/wp-content/uploads/2021-AJMLS-Spring-Journal-XIV2-Cemre-Kadioglu.pdf
https://www.johnmarshall.edu/lawreview/wp-content/uploads/2021-AJMLS-Spring-Journal-XIV2-Cemre-Kadioglu.pdf
https://www.johnmarshall.edu/lawreview/wp-content/uploads/2021-AJMLS-Spring-Journal-XIV2-Cemre-Kadioglu.pdf
https://kleros.io
https://lawtechuk.io/ukjt/
https://lawtechuk.io/ukjt/
https://mattereum.com/wp-content/uploads/2020/02/mattereum_workingpaper.pdf
https://mattereum.com/wp-content/uploads/2020/02/mattereum_workingpaper.pdf
https://mattereum.com/wp-content/uploads/2020/02/mattereum_workingpaper.pdf
https://www.openzeppelin.com/security-audits
https://www.openzeppelin.com/security-audits
https://www.google.com/search?q=https://docs.kleros.io/integrations/
https://www.reuters.com/legal/legalindustry/digital-assets-daos-new-theories-liability-2024-06-10/
https://www.reuters.com/legal/legalindustry/digital-assets-daos-new-theories-liability-2024-06-10/
https://www.reuters.com/legal/legalindustry/digital-assets-daos-new-theories-liability-2024-06-10/
https://siac.org.sg/siac-rules-2025


 
UMA. (2025). Optimistic truth: Can AI agents enhance the UMA oracle? UMA 
Blog. 
https://blog.uma.xyz/articles/experiment-can-ai-agents-enhance-uma-oracle 

Wolters Kluwer. (2021). Is a Mexican court decision the first stone to bridging 
blockchain with national legal orders? Kluwer Arbitration Blog. 
https://legalblogs.wolterskluwer.com/arbitration-blog/ 

48 

https://blog.uma.xyz/articles/experiment-can-ai-agents-enhance-uma-oracle
https://blog.uma.xyz/articles/experiment-can-ai-agents-enhance-uma-oracle
https://legalblogs.wolterskluwer.com/arbitration-blog/
https://legalblogs.wolterskluwer.com/arbitration-blog/

	ABSTRACT 
	KEYWORDS 
	 
	Introduction 
	The Mechanics of Decentralized Justice 
	Bridging the Gap: Real-World Recognition and Institutional Adaptation 
	 
	Challenges in Digital Enforcement 
	Conclusion 

	 
	REFERENCES 

