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ABSTRACT 

Smart contracts—self-executing code that automates 

performance of agreed terms—are moving from proof-of-

concepts to production in financial markets, supply chains, 

digital media, and data-sharing ecosystems. Their cross-

border use exposes long-standing private-international-law 

questions (choice of law, jurisdiction, recognition and 

enforcement) to new technical realities (immutability, 

pseudonymity, decentralization, oracles, and automated 

execution). This manuscript synthesizes statutory 

developments, soft-law instruments, case trends, and 

regulatory experiments across common-law and civil-law 

systems to assess enforceability and remedies when “code 

meets law.” It distinguishes (i) smart legal contracts (code 

plus natural-language terms) from (ii) code-only 

arrangements and (iii) hybrid architectures that rely on 

oracles and off-chain governance. A comparative analysis 

reviews the UK’s common-law approach (UKJT legal 

statement and digital-asset reforms), the EU Data Act’s 

“essential requirements” for smart contracts used in data-

sharing, U.S. e-signature and UCC Article 12 reforms, 

Switzerland’s DLT Act, Germany’s eWpG, France’s 

DEEP/PACTE framework, Italy’s statutory recognition of 

smart contracts, Singapore’s ETA/PSA model, and India’s 

IT Act recognition of e-contracts. Building on these sources, 

we propose a ten-jurisdiction Smart-Contract 

Enforceability Index (SC-EI) and offer a doctrinal-plus-

technical methodology for drafting, evidence, and dispute 

resolution. Results show: (1) enforceability is strongest 

where e-signature/e-record laws, property-law clarity for 

digital assets, and arbitration pathways co-exist; (2) 

regulatory “guardrails” (e.g., EU Data Act safe-termination 

controls) are rising; (3) private-international-law 

instruments (Rome I, Hague Principles, New York 

Convention) remain the backbone for cross-border 

resolution. We conclude with a best-practice checklist 

(governing law, forum, off-chain override, oracles, 
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auditability, kill-switch, evidence mapping) and outline 

future research on conflict-of-laws for decentralized 

systems, on-chain ADR, and standards for verifiable 

execution logs. 

 

Figure-1.Smart Contract Enforceability Process 
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INTRODUCTION 

Smart contracts automate performance through deterministic 

code that runs on distributed ledgers. While the contract law 

basics—offer, acceptance, intention, consideration, capacity, 

legality—still govern, the medium of performance changes 

evidentiary posture (hash-linked logs, event traces), remedies 

(specific performance via code, ex post unwinding), and risk 

allocation (oracle failure, governance attacks, forks). The most 

widely used taxonomy distinguishes: (a) smart legal 

contracts—code implements provisions of an underlying 

natural-language agreement; (b) code-only protocols—

economic logic embedded entirely in code, often with implied 

or click-wrap assent; and (c) hybrids—on-chain execution 

gated by off-chain oracles or committees. 

 

Figure-2.Smart Contract Enforceability 

Jurisdictional diversity matters because parties, nodes, and 

assets are dispersed. Private international law supplies choice-

of-law and recognition rules; arbitration converts technical 

disputes into awards enforceable in 170+ states under the New 

York Convention. The UK’s common-law method has publicly 

affirmed the conceptual fit of smart contracts within existing 

doctrine, boosting market confidence. The EU, by contrast, has 

begun to regulate certain smart contracts used for data sharing 

through the Data Act, imposing “essential requirements” (e.g., 

safe termination and access controls). In the U.S., general 

enforceability is grounded in UETA/ESIGN, while the 

property/status dimension of digital assets is clarified by the 

2022 UCC Article 12 on controllable electronic records. Other 

key vectors include Switzerland’s DLT Act (ledger-based 

securities), Germany’s eWpG (electronic securities), France’s 

DEEP/PACTE framework for tokens and registers, Italy’s 
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statutory smart-contract definition, Singapore’s ETA/PSA 

regime, and India’s IT Act recognition of electronic contracts.  

LITERATURE REVIEW 

Conceptual foundations 

Early debate framed “code is law” as normatively powerful but 

legally incomplete. Contemporary practice re-centers party 

autonomy: a smart contract is enforceable if parties intend legal 

relations and valid assent, and if mandatory law (consumer, 

AML/CFT, sanctions) is respected. The UK Jurisdiction 

Taskforce’s 2019 Legal Statement—while not binding—

concluded that English law can recognize smart contracts and 

cryptoassets within existing doctrines, strengthening their 

enforceability and evidential reliability. The UK Law 

Commission’s digital-assets work further develops property-

law foundations, proposing a “third category” of personal 

property to accommodate certain digital assets—relevant when 

smart contracts control tokens or ledger-based rights. 

Regulatory overlays 

The EU Data Act (Reg. 2023/2854) sets “essential 

requirements” for smart contracts used to automate data-

sharing, including safeguards for safe termination (“kill 

switch”), access control, integrity preservation, and 

auditability—indicating a shift from purely private ordering to 

regulated automation for certain use-cases. In the U.S., UETA 

and ESIGN remove form barriers to electronic contracts and 

signatures, while UCC Article 12 clarifies property interests in 

digital assets—important for remedies (injunctions, replevin-

like claims, priority) when code governs asset transfers.  

Civil-law trajectories 

Switzerland’s 2021 DLT Act recognizes ledger-based securities 

and adapts insolvency and private-law rules for tokenized 

assets. Germany’s eWpG enables electronic bearer bonds and 

crypto securities. France’s DEEP/PACTE allows token 

issuance/registration on DLT. Italy’s 2019 reforms define 

“smart contract” and recognize its legal effects subject to 

integrity/authentication criteria.  

Asia-Pacific 

Singapore’s Electronic Transactions Act gives e-signatures 

legal effect; its Payment Services Act regulates digital-asset 

intermediaries—indirectly shaping enforceability 

environments for smart contracts interfacing with 

payments/tokens. India’s IT Act §10A recognizes contracts 

concluded electronically, though sectoral rules (e.g., stamp 

duty, consumer law) and unsettled token policy can affect 

remedies and evidence.  

Private international law 

The EU’s Rome I Regulation honors party choice of law for 

contracts, while the Hague Principles (2015) articulate global 

best practice for party autonomy in commercial contracts—vital 

when smart-contract participants span jurisdictions. 

Recognition and enforcement of awards remain anchored in the 

New York Convention (1958). 

Enforcement and DAOs 

U.S. litigation such as CFTC v. Ooki DAO demonstrates 

courts’ willingness to apply existing statutes to decentralized 

structures, with service and liability questions addressed 

pragmatically—underscoring the value of clear governance 

wrappers and designated representatives. 

STATISTICAL ANALYSIS 
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Aim: To provide a concise, evidence-informed comparative 

snapshot, we propose a Smart-Contract Enforceability Index 

(SC-EI) across ten jurisdictions as of 19 August 2025. The SC-

EI is an expert-derived, descriptive scoring tool (0–10) 

combining five criteria (each 0–2): (1) Legal recognition of e-

contracts/signatures; (2) Smart-contract-specific provisions or 

official guidance; (3) Digital-asset/property framework; (4) 

Dispute-resolution infrastructure (arbitration/ADR adapted to 

tech); (5) Regulatory friction (higher score = fewer frictions for 

commercial deployment). It is not a measure of business 

friendliness or judicial quality and should be read as an 

orienting index, not a definitive ranking. 
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Figure-3.Statistical Analysis 

Descriptive takeaways: Scores cluster between 6–8, reflecting 

broad e-signature recognition and growing digital-asset 

frameworks; deltas come from explicit smart-contract 
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provisions (Italy; some U.S. states), arbitration tooling (UK has 

specialized rules), and regulatory friction (EU Data Act 

imposes additional controls for certain data-sharing 

automations).  

METHODOLOGY 

We employ a comparative doctrinal analysis augmented by a 

structured scoring rubric: 

1. Sources: Statutes/regulations (e.g., EU Data Act; 

UCC Article 12; DLT Act; eWpG; DEEP/PACTE; 

Italy’s “Decreto Semplificazioni”; ETA/PSA; IT Act 

§10A), soft-law (UKJT, Hague Principles), and 

private-international-law instruments (Rome I; New 

York Convention), plus selected case commentary 

(e.g., Ooki DAO).  

2. Rubric design: Each criterion (0–2) is anchored in 

observable legal hooks: (i) general e-contract/e-

signature validity; (ii) explicit smart-contract 

reference, guidance, or rules; (iii) property/status 

clarity for digital assets; (iv) ADR/arbitration 

instruments adapted to digital procedures; (v) friction 

from new mandatory controls affecting design (e.g., 

safe termination). 

3. Scoring: Jurisdiction scores reflect the state of law on 

paper rather than market adoption; they combine 

black-letter instruments with widely cited guidance. 

Ambiguous/fragmented regimes were conservatively 

scored. 

4. Limitations: The SC-EI is not a judicial outcomes 

index; local consumer law, licensing, tax, sanctions, 

data/procurement rules, and stamp duties may alter 

enforceability in specific sectors. 

RESULTS 

R1: Enforceability generally tracks e-signature/e-record 

laws plus evidence practices: Jurisdictions with mature e-

transactions statutes (UETA/ESIGN; ETA; IT Act) treat on-

chain signatures/records as functionally valid, assuming 

consent is provable and excluded categories (e.g., wills, real 

property formalities) don’t apply. Log-level evidence 

(transaction hashes, event logs, oracle calls) supports 

attribution, intention, and performance. 

R2: Property-law clarity around digital assets increases 

remedial certainty: When smart contracts control ledger-

based assets, property characterization and priority rules matter. 

UK digital-asset reforms (third category), U.S. Article 12, 

Switzerland’s DLT securities, Germany’s eWpG, and France’s 

DEEP/PACTE frameworks reduce uncertainty around 

proprietary remedies (e.g., injunctions, freezing orders, 

competing claims). 

R3: Regulatory “guardrails” are emerging for how smart 

contracts must be built: The EU Data Act’s “essential 

requirements” (e.g., safe termination, access control, data 

integrity, and audit) for smart contracts used in data-sharing 

exemplify a shift from neutral technology to prescriptive 

architecture for certain use-cases—affecting drafting (must 

include termination mechanisms) and compliance (conformity 

assessments). 

R4: Private-international-law instruments remain 

foundational: In cross-border agreements, Rome I and the 

Hague Principles support party choice of governing law, while 

the New York Convention enables global enforcement of 

arbitral awards—making arbitration clauses (including on-

chain execution or UKJT’s digital dispute rules) pivotal for 

practical enforceability. 

R5: Governance wrappers and designated agents reduce 

DAO/service risk: Litigation like Ooki DAO signals that 
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courts may reach decentralized actors and accept novel service 

methods; having a legal wrapper and clear representative(s) 

aids service, jurisdiction, and liability scoping. 

DISCUSSION & PRACTICAL IMPLICATIONS 

1. Contract Architecture: Prefer smart legal 

contracts: a natural-language master agreement with 

(a) governing law and forum/arbitration (New York 

Convention seat), (b) hierarchy clause (text prevails 

over code), (c) parameters the code reads, (d) audit 

logs as evidence, and (e) human-in-the-loop override 

for emergencies. For EU-data-sharing scenarios, 

incorporate safe-termination and access-control 

clauses aligned to the Data Act.  

2. Oracles & Externalities: Allocate oracle risk (source 

of truth, failover, dispute mechanism), and specify 

who bears slippage/liquidity risks when automated 

transfers occur under abnormal market conditions. 

3. Compliance by Design: Add kill-switch/pausing 

logic (with multi-sig checks and time-locks), role-

based access to sensitive functions, and event 

emissions that map to legal obligations (e.g., 

“NoticeGiven,” “CurePeriodStart”). For assets, ensure 

property-law pathways (e.g., Article 12, DLT 

securities) permit injunctive and tracing remedies.  

4. Evidence & Auditability: Maintain a hash-anchored 

documentary bundle: the master agreement, code 

repository commit hashes, deployment bytecode, 

parameter files, and oracle SLA. This improves 

attribution, intention, and performance evidence 

across fora. 

5. Dispute Resolution: Use arbitration with tech-aware 

rules (possibility of orders binding code execution, 

appointing technical experts) and specify a 

supervisory court. Consider UKJT’s Digital Dispute 

Resolution Rules for on-chain steps and automatic 

execution of determinations. 

6. Public Policy & Consumer Carve-outs: Where 

consumer law, financial regulation, or data rights 

intervene, expect mandatory rules to override private 

ordering. Include severability, fallback performance, 

and off-chain cure procedures. 

CONCLUSION 

Cross-border enforceability of smart contracts is not a binary 

“legal/illegal” question; it is a stack: (i) contract formation and 

evidence (e-signature validity, attribution, logs), (ii) 

property/status (can the thing the code moves be recognized as 

property or a registrable right?), (iii) regulatory overlays 

(sectoral licensing/AML, data-sharing requirements), and (iv) 

remedies and recognition (arbitration awards under New York 

Convention; court orders for specific performance or unwinds). 

Jurisdictions progressing on all four layers—notably the UK, 

parts of the EU, U.S. UCC-adopting states, Switzerland, 

Germany, France, Italy, Singapore, and India for e-contracts—

offer increasing predictability, albeit via different pathways. 

The near-term trend is “compliant automation”: regulators 

will not forbid smart contracts but will prescribe how 

automation must be controlled, logged, and stopped when 

necessary (e.g., EU Data Act). Parties can already mitigate risk 

with careful drafting: explicit governing law, forum/arbitration, 

code-text precedence, oracle allocation, termination/pausing, 

and evidence mapping. Over the next few years, expect: (1) 

more property-law codifications for digital assets; (2) 

standardized “safe-termination” and auditability patterns; (3) 

wider adoption of on-chain ADR rails; and (4) conflict-of-laws 

refinements for decentralized systems. 

FUTURE SCOPE OF STUDY 
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1. Conflict-of-Laws for Decentralized Systems: 

Develop models for “poly-law” disputes where no 

single seat or lex loci solution is satisfactory (cf. 

ongoing UK Law Commission work on private 

international law and emerging tech). 

2. On-Chain ADR Standards: Empirically test on-

chain evidence capture, expert determination hooks, 

and verifiable delivery of awards to contracts (hash-

addressable decisions, standardized oracle bridges). 

3. Execution-Log Forensics: Create cross-jurisdiction 

standards for admissible execution traces that link 

source code, bytecode, events, and external calls. 

4. Regulatory-Pattern Libraries: Curate reusable 

clause-and-code patterns for Data-Act compliance 

(safe termination, logging, access controls) and 

analogous requirements in other regions. 

5. Asset-Layer Harmonization: Compare outcomes 

under UCC Article 12, UK “third category,” 

Swiss/German/French token laws to propose an 

interoperability profile for tokenized assets and 

security interests. 
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