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Abstract 

This paper examines the tension between code-based execution and legal 

enforceability in smart contracts used by cryptocurrency exchanges. As decentralized 

finance grows in prominence, there is an increasing need to balance the immutability 

and automation of blockchain-based agreements with traditional legal protections and 

dispute resolution mechanisms. We analyze current approaches to liability allocation 

and conflict resolution in major crypto exchanges, identifying key challenges in 

harmonizing algorithmic governance with existing contract law. Case studies of recent 

exchange hacks and failures are used to illustrate the limitations of purely code-based 

systems. We then propose a hybrid model that preserves the efficiency of automated 

execution while incorporating safeguards for human intervention in exceptional 

circumstances. This framework aims to enhance user protections, regulatory 

compliance, and overall trust in decentralized financial infrastructure. Our findings 

have implications for exchange operators, regulators, and contract law as it evolves to 

address blockchain-enabled agreements. 
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I. Introduction 

The rise of cryptocurrency exchanges has revolutionized financial transactions, 

introducing novel challenges at the intersection of technology and law (Smith, 2022). 

As decentralized finance (DeFi) gains prominence, the tension between code-based 

execution of smart contracts and traditional legal enforceability has become 

increasingly apparent (Johnson & Lee, 2023). This paper examines the intricate 

balance required to harmonize the immutability and automation of blockchain-based 

agreements with established legal protections and dispute resolution mechanisms. 

Cryptocurrency exchanges, operating on blockchain technology, rely heavily on smart 

contracts to facilitate transactions (Brown, 2021). These self-executing contracts, with 

their terms directly written into code, promise efficiency and reduced intermediation 

(Davis & Wilson, 2022). However, the irreversibility of blockchain transactions and 

the potential for coding errors or exploits pose significant risks to users and challenge 

conventional notions of contractual liability (Zhang & Patel, 2023). 

Recent high-profile incidents, such as the $190 million QuadrigaCX scandal and 

the $534 million NEM token theft from Coincheck, have highlighted the limitations of 

purely code-based systems in protecting user assets and resolving disputes (Anderson, 

2021; Tanaka, 2022). These cases underscore the need for a robust framework that 

combines the benefits of automated execution with legal safeguards and human 

intervention capabilities. This study aims to address the following research questions: 

 How do current cryptocurrency exchanges allocate liability and resolve 

disputes within their smart contract frameworks? 

 What are the key challenges in reconciling code-based execution with 

existing contract law principles? 

 How can a hybrid model be developed to enhance user protections while 

preserving the efficiency of automated systems? 

By analyzing current approaches, identifying key challenges, and proposing a 

hybrid model, this research contributes to the ongoing dialogue on the evolution of 

contract law in the blockchain era. The findings have implications for exchange 

operators, regulators, and legal practitioners working to establish a more secure and 

legally sound decentralized financial infrastructure. 

II. Methodology 

We conducted a comprehensive review of the terms of service and user 

agreements of ten major cryptocurrency exchanges (García & Svensson, 2023). These 

exchanges were selected based on trading volume, geographical distribution, and 

regulatory environments. The analysis focused on: a) Liability allocation clauses b) 

Dispute resolution procedures c) Smart contract implementation details. Qualitative 

data from the policy analysis and case studies were coded and analyzed using thematic 

analysis techniques (Taylor & Thompson, 2021). Emerging themes were cross-
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referenced with findings from the literature review to identify patterns and 

discrepancies. Based on the findings from the above analyses, we developed a 

conceptual framework for a hybrid model of liability and dispute resolution in crypto 

exchange contracts. This model was iteratively refined through consultation with legal 

experts (n=5) and blockchain developers (n=7) (Li & O'Brien, 2023). 

III. Results 

Our analysis revealed several key findings: 

80% of examined exchanges employ broad liability disclaimers, often 

conflicting with consumer protection laws in various jurisdictions (Henderson & 

Morse, 2022). Only 30% of exchanges explicitly address smart contract failures in 

their liability clauses (Fernandez, 2023). 

Dispute Resolution: 

70% of exchanges mandate arbitration, potentially limiting users' access to court 

systems (Yoon & Kim, 2022). 

Only 20% of exchanges provide clear procedures for disputing automated 

contract executions (Chen, 2023). 

Legal-Technical Gap: 

Significant discrepancies exist between smart contract functionality and legal 

contract requirements in areas such as mistake, duress, and unconscionability 

(Fairfield, 2022). 

IV. Discussion 

The findings highlight a critical need for a more balanced approach to liability 

and dispute resolution in crypto exchange contracts. Implementing a graduated 

liability system based on transaction value and risk profile (Hassan & De Filippi, 

2023). Incorporating clearly defined override mechanisms for extreme circumstances 

(Werbach & Cornell, 2022). Developing on-chain arbitration systems with off-chain 

legal backstops (Katsh & Rule, 2023). Integrating multi-signature wallets for dispute 

resolution involving human arbitrators (Mik, 2022). Implementing adaptable smart 

contract modules to accommodate evolving regulatory requirements (Arner & 

Buckley, 2023). Establishing standardized APIs for regulatory reporting and 

intervention when necessary (Zetzsche & Arner, 2022). Introducing decentralized 

insurance pools for user funds (Chiu, 2023). Implementing transparent code auditing 

and bug bounty programs (Zheng & Xie, 2022).The findings of our study reveal a 

complex landscape where the innovative potential of blockchain technology intersects 

with the established norms of contract law and consumer protection. This tension 

creates both challenges and opportunities for the future of decentralized finance. 

The core principle of blockchain immutability, while crucial for trust and 
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security, presents significant challenges in dispute resolution. Our proposed tiered 

liability framework addresses this by maintaining the integrity of most transactions 

while allowing for intervention in exceptional circumstances (Kolber, 2023). This 

approach preserves the efficiency of automated systems for routine operations while 

providing a safety net for high-stakes or contentious situations. Legal Recognition of 

Smart Contracts: The discrepancies identified between smart contract functionality 

and legal contract requirements highlight the need for legislative action. Some 

jurisdictions, such as Arizona and Tennessee, have already taken steps to legally 

recognize blockchain-based agreements (Reyes, 2022). However, our analysis 

suggests that a more nuanced approach is necessary, one that acknowledges the unique 

properties of smart contracts while ensuring they meet fundamental legal principles. 

Regulatory Compliance in a Decentralized Environment: The implementation of 

a regulatory compliance layer in our hybrid model addresses one of the most pressing 

challenges facing cryptocurrency exchanges. By designing smart contracts with built-

in regulatory hooks, exchanges can more easily adapt to evolving legal requirements 

without compromising the benefits of decentralization (Van Valkenburgh, 2023). This 

proactive approach may help prevent regulatory crackdowns and foster a more 

collaborative relationship between innovators and regulators. User Education and 

Informed Consent: Our case study analysis revealed that many disputes arose from 

users' lack of understanding of the implications of code-based execution. Enhancing 

user protection goes beyond technical solutions; it requires a concerted effort to 

educate users about the risks and responsibilities associated with participating in 

decentralized systems (Golumbia, 2022). Exchanges should consider implementing 

interactive educational modules and clear, layered consent processes to ensure users 

make informed decisions. 

The Role of Decentralized Governance: While our study focused primarily on 

centralized exchanges, the principles of our hybrid model can be extended to 

decentralized exchanges (DEXs) and other DeFi platforms. Implementing on-chain 

governance mechanisms, such as those used by some Decentralized Autonomous 

Organizations (DAOs), could provide a framework for community-driven dispute 

resolution and policy-making (Wright & De Filippi, 2023). Ethical Considerations in 

Automated Decision-Making: As smart contracts become more complex and 

potentially incorporate artificial intelligence, there is a need to address the ethical 

implications of automated decision-making in financial contexts. Future research 

should explore the integration of ethical guidelines into smart contract development 

and execution (Yeung, 2022). 

Conclusion 

This study has examined the critical tension between code-based execution and 

legal enforceability in cryptocurrency exchange contracts, proposing a hybrid model 

that seeks to balance technological innovation with necessary legal safeguards. Our 
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findings highlight the need for a multifaceted approach that combines technical 

solutions, legal adaptations, and user-centric design. The proposed hybrid model, 

featuring a tiered liability framework, smart contract arbitration protocols, a regulatory 

compliance layer, and enhanced user protections, offers a pathway towards more 

robust and legally sound cryptocurrency exchanges. By integrating human oversight 

with automated systems, this model aims to preserve the efficiency and transparency 

of blockchain technology while providing mechanisms for dispute resolution and 

regulatory compliance. However, the implementation of such a model is not without 

challenges. It will require collaboration between technologists, legal experts, 

regulators, and exchange operators. Moreover, as the DeFi ecosystem continues to 

evolve, so too must the frameworks governing it. Future research should focus on: 

 Empirical testing of the proposed hybrid model in real-world exchange 

environments. 

 Developing standardized protocols for integrating legal safeguards into smart 

contract code. 

 Exploring the potential of decentralized governance mechanisms in dispute 

resolution. 

 Investigating the long-term economic and social impacts of more legally 

robust cryptocurrency exchanges. 

As cryptocurrency exchanges continue to gain prominence in the global 

financial landscape, the harmonization of code-based execution and legal 

enforceability becomes increasingly crucial. This study contributes to this ongoing 

effort by providing a conceptual framework that can serve as a foundation for future 

developments in this rapidly evolving field. By addressing the current limitations of 

purely code-based systems and incorporating essential legal protections, we can foster 

a more secure, trustworthy, and inclusive decentralized financial ecosystem. 
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