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Abstract

The digital transformation of corporate governance through blockchain technology and smart
contracts represents one of the most significant developments in international business law in
the 21st century. This article examines the integration of blockchain-based systems into cross-
border corporate governance frameworks, analyzing the legal, regulatory, and practical
challenges that multinational corporations face when implementing these technologies across
multiple jurisdictions. Through comparative analysis of regulatory approaches in the European
Union, United States, United Kingdom, Singapore, and India, this study identifies critical
divergences in legal recognition, enforcement mechanisms, and compliance requirements. The
research demonstrates that while blockchain technology offers substantial benefits in terms of
transparency, efficiency, and automated compliance, significant jurisdictional fragmentation
creates operational complexities for international enterprises. Drawing on recent legislative

developments, including the EU AT Act (2024), the Global Cross-Border Privacy Rules (2025),
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and India's evolving digital corporate law framework, this article proposes a harmonized
approach to blockchain governance that balances innovation with regulatory oversight. The
findings suggest that successful implementation requires not only technological adaptation but
also fundamental reconceptualization of corporate governance principles, fiduciary duties, and
stakeholder accountability in the digital age. This research contributes to the growing body of
scholarship on legal technologies and provides practical guidance for corporate counsel,
policymakers, and business leaders navigating the intersection of distributed ledger technology
and international corporate law.

Keywords: Blockchain technology, smart contracts, cross-border governance, corporate law,
digital transformation, regulatory compliance, distributed ledger technology, international

business law

I. Introduction

The confluence of globalization and digital transformation has fundamentally altered the
landscape of international corporate law. Among the various technological innovations
disrupting traditional legal frameworks, blockchain technology and smart contracts stand out
for their potential to revolutionize corporate governance mechanisms across borders[1]. As
multinational corporations increasingly operate in complex, multi-jurisdictional environments,
the need for transparent, efficient, and automated governance systems has become
paramount[2].

Blockchain technology—a distributed ledger system that records transactions across multiple
computers in a manner that makes the record immutable and transparent—offers unprecedented
opportunities for enhancing corporate governance[3]. Smart contracts, self-executing
agreements with terms directly written into code, provide mechanisms for automated
compliance and enforcement that transcend traditional contractual limitations[4]. Together,
these technologies promise to address longstanding challenges in corporate governance,
including information asymmetry, principal-agent problems, monitoring costs, and cross-
border regulatory compliance[5].

However, the integration of blockchain-based systems into existing corporate law frameworks
presents substantial challenges. Legal systems worldwide have developed over centuries to
govern physical transactions and paper-based documentation, while blockchain operates on
fundamentally different principles of decentralization, cryptographic verification, and

algorithmic execution[6]. This technological-legal mismatch creates jurisdictional
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uncertainties, enforcement difficulties, and compliance complexities that demand careful
scholarly analysis and practical resolution[7].

The urgency of addressing these challenges has intensified as of 2026, with major regulatory
initiatives taking effect globally. The European Union's Al Act, which became generally
applicable on August 2, 2026, imposes stringent requirements on high-risk Al systems,
including those used in corporate governance[8]. The Global Cross-Border Privacy Rules
(CBPR), launched in June 2025, establish new frameworks for managing data transfers in
blockchain-based corporate systems[9]. India's Digital Personal Data Protection Act (2023) and
evolving corporate law amendments create additional compliance layers for companies
operating in South Asia[10]. These developments underscore the critical need for comparative
analysis and harmonized approaches to blockchain governance in corporate law.

This article addresses three central research questions: First, how do major jurisdictions differ
in their legal recognition and regulation of blockchain technology and smart contracts in
corporate governance contexts? Second, what are the primary operational and compliance
challenges that multinational corporations face when implementing blockchain-based
governance systems across borders? Third, what legal frameworks and governance models can
facilitate harmonized approaches to blockchain integration while preserving necessary
regulatory oversight?

Through comparative doctrinal analysis, examination of recent legislative developments, and
evaluation of practical implementation cases, this research demonstrates that current regulatory
fragmentation significantly impedes the efficient deployment of blockchain technology in
international corporate governance. The article argues that a principles-based, internationally
coordinated approach—building on existing frameworks such as the OECD Corporate
Governance Principles and the Global CBPR system—offers the most promising path forward
for balancing innovation with accountability.

The analysis proceeds as follows: Section II examines the technological foundations of
blockchain and smart contracts, establishing the essential concepts necessary for legal analysis.
Section III provides a comprehensive comparative analysis of regulatory frameworks across
five key jurisdictions. Section IV identifies and analyzes the principal implementation
challenges facing multinational corporations. Section V evaluates potential governance models
and proposes recommendations for harmonized approaches. Section VI concludes with
observations on the future trajectory of blockchain-enabled corporate governance and areas

requiring further research.
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II. Technological Foundations: Blockchain and Smart Contracts in Corporate
Governance

A. Blockchain Technology: Architecture and Core Principles

Blockchain technology represents a paradigm shift from centralized to distributed systems of
record-keeping and verification. At its core, a blockchain consists of a continuously growing
list of records (blocks) linked and secured using cryptographic hashes[11]. Each block contains
a cryptographic hash of the previous block, a timestamp, and transaction data, creating an
immutable chain of information that cannot be altered retroactively without consensus from
network participants[12].

The fundamental characteristics of blockchain technology that make it particularly relevant for
corporate governance include:

e Decentralization: Unlike traditional corporate record-keeping systems that rely on
centralized databases controlled by single entities, blockchain distributes data across
multiple nodes in a peer-to-peer network. This eliminates single points of failure and
reduces opportunities for unilateral manipulation of corporate records[13].

e Transparency and Auditability: All transactions recorded on a blockchain are visible to
authorized participants, creating unprecedented levels of transparency in corporate
activities. This characteristic directly addresses information asymmetry problems that
have plagued corporate governance for decades[14].

e Immutability: Once data is recorded on a blockchain and verified by network consensus
mechanisms, it becomes extremely difficult to alter or delete. This creates reliable audit
trails for corporate actions, shareholdings, voting records, and compliance
activities[15].

e Cryptographic Security: Advanced cryptographic techniques protect the integrity and
confidentiality of blockchain data, reducing risks of unauthorized access or fraudulent
manipulation of corporate records[16].

e Automated Consensus: Blockchain networks employ various consensus mechanisms
(such as Proof of Work, Proof of Stake, or Byzantine Fault Tolerance) to validate
transactions without requiring trusted intermediaries[17].

For corporate governance applications, blockchain technology can be implemented in different
configurations. Public blockchains (such as Ethereum or Bitcoin) are permissionless networks
where anyone can participate, read data, and submit transactions. Private blockchains restrict

participation to authorized entities, making them more suitable for confidential corporate
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information. Consortium blockchains represent hybrid models where multiple organizations
jointly maintain the network, potentially suitable for industry-specific governance

standards[18].

B. Smart Contracts: Automated Legal Enforcement

Smart contracts extend blockchain's capabilities from simple record-keeping to automated
execution of complex business logic. First conceptualized by Nick Szabo in the 1990s and
popularized through the Ethereum blockchain, smart contracts are self-executing programs that
automatically enforce agreed-upon terms when predefined conditions are met[19].

In corporate governance contexts, smart contracts offer several transformative applications:

e Automated Compliance: Regulatory requirements and corporate bylaws can be
encoded into smart contracts that automatically enforce compliance. For example, a
smart contract governing share transfers can automatically verify that proposed
transactions comply with securities regulations, lock-up periods, and right-of-first-
refusal provisions[20].

e Dividend Distribution: Smart contracts can automatically calculate and distribute
dividends to shareholders based on holdings recorded on blockchain, eliminating
administrative costs and delays[21].

e Voting Mechanisms: Shareholder voting can be conducted through blockchain-based
smart contracts that ensure one-share-one-vote principles, prevent double-voting,
maintain voter anonymity while ensuring eligibility, and instantly tabulate results[22].

e Supply Chain Verification: For corporations with complex international supply chains,
smart contracts can automatically verify compliance with sourcing requirements,
environmental standards, and labor regulations encoded in corporate governance
policies[23].

e Executive Compensation: Performance-based compensation arrangements can be
automated through smart contracts that trigger payments when objectively measurable
performance metrics are achieved[24].

However, smart contracts also present unique legal challenges. The relationship between code
and legal language creates interpretive difficulties: does the code represent the contract itself,
or merely a mechanism for executing a separately existing legal agreement[25]? When smart

contract code contains bugs or produces unintended results, traditional contract law remedies
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(such as rescission or reformation) may be difficult or impossible to apply without centralized

control mechanisms[26].

C. Current Applications in Corporate Governance

Several major corporations and jurisdictions have begun experimenting with blockchain-based
corporate governance systems, providing early evidence of both benefits and challenges.

The Delaware Blockchain Initiative, launched in 2016, enabled Delaware corporations to
maintain shareholder records on blockchain and use distributed ledger technology for corporate
communications[27]. By 2025, over 1,500 Delaware corporations had implemented some form
of blockchain-based record-keeping, though comprehensive smart contract governance
remained limited[28].

In Europe, Estonia's e-Residency program incorporates blockchain technology for business
registration and governance, allowing digital entrepreneurs to establish and manage companies
remotely with all corporate records maintained on distributed ledgers[29]. The Estonian
experience demonstrates that blockchain can significantly reduce administrative costs and time
requirements for cross-border corporate operations[30].

Singapore's government has actively promoted blockchain adoption through its regulatory
sandbox approach, allowing financial institutions to test blockchain-based governance systems
under regulatory supervision[31]. The Monetary Authority of Singapore's Project Ubin
explored blockchain applications for securities settlement and regulatory reporting, finding
significant efficiency gains but also identifying integration challenges with legacy systems[32].
These early implementations reveal a consistent pattern: blockchain technology successfully
improves transparency, reduces administrative costs, and accelerates certain corporate
processes, but faces significant challenges in legal recognition, regulatory compliance across

jurisdictions, and integration with existing corporate law frameworks[33].

ITI. Comparative Analysis of Regulatory Frameworks

The legal status and regulatory treatment of blockchain technology and smart contracts in
corporate governance varies dramatically across jurisdictions, creating substantial challenges
for multinational corporations. This section examines five major legal systems representing

different regulatory approaches.
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A. European Union: Comprehensive Regulation and High Standards
The European Union has adopted one of the most comprehensive and stringent regulatory
frameworks for blockchain and Al technologies affecting corporate governance. Several key

legislative instruments shape the EU approach:

1. The EU AI Act (2024)
The AI Act, which reached general application on August 2, 2026, establishes a risk-based
regulatory framework that directly impacts blockchain-based corporate governance systems
incorporating artificial intelligence[34]. The Act classifies Al systems used for recruitment,
credit decisions, and certain governance functions as "high-risk," triggering stringent
requirements:

e Comprehensive risk assessment and mitigation procedures

e High-quality training data requirements

e Technical documentation demonstrating compliance

e Transparency obligations allowing human oversight

e Accuracy, robustness, and cybersecurity standards

e item Human oversight mechanisms ensuring meaningful control
Non-compliance carries severe penalties up to €35 million or 7% of global annual turnover,
whichever is higher[35]. For smart contracts automating governance decisions classified as
high-risk Al these requirements may necessitate maintaining centralized override mechanisms,

potentially undermining blockchain's decentralized advantages.

2. General Data Protection Regulation (GDPR)

The GDPR's intersection with blockchain technology creates significant compliance challenges
for corporate governance applications[36]. Key tensions include:

The "right to be forgotten" (Article 17) conflicts with blockchain's immutability principle. If
personal data of shareholders, directors, or employees is recorded on an immutable blockchain,
companies may be unable to comply with erasure requests[37].

The requirement to identify data controllers and processors (Articles 24-26) becomes
problematic in decentralized blockchain networks where multiple parties maintain copies of
data without clear hierarchical control relationships[38].

Data minimization principles (Article 5) may conflict with blockchain's transparent record-

keeping, where transaction details are visible to all network participants[39].
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3. Markets in Crypto-Assets Regulation (MiCA)
MiCA, which became fully applicable in December 2024, establishes comprehensive
regulation for crypto-assets in the EU, including utility tokens and security tokens that might
be used in blockchain-based governance systems[40]. The regulation requires:

e Authorization for crypto-asset service providers

e White paper requirements for token issuance

e Governance and prudential requirements

e Transparency and disclosure obligations
For corporations issuing governance tokens or using blockchain-based securities, MiCA

creates substantial compliance burdens but also provides legal certainty previously absent in

the EU framework[41].

B. United States: Federalism and Fragmented Approach

The United States regulatory landscape for blockchain in corporate governance reflects the
country's federalist structure, with significant variation between federal securities law, state
corporate law, and emerging state-specific blockchain legislation.

1. State Corporate Law: Delaware's Leadership

Delaware, home to over 60% of Fortune 500 companies, has taken a proactive approach to
blockchain adoption[42]. The Delaware General Corporation Law amendments of 2017
explicitly authorized corporations to use distributed ledger technology for creating and
maintaining corporate records, including stock ledgers[43].

However, Delaware law stops short of comprehensively addressing smart contract
enforcement, leaving many legal questions unresolved[44]. Other states have adopted varying
approaches, with Wyoming creating the most blockchain-friendly environment through its
Decentralized Autonomous Organization (DAO) legislation recognizing blockchain-based
business entities[45].

2. Federal Securities Regulation

The Securities and Exchange Commission (SEC) has taken a case-by-case approach to
blockchain and smart contracts in governance contexts[46]. Key regulatory positions include:
The SEC applies the Howey Test to determine whether blockchain-based governance tokens
constitute securities. Tokens granting voting rights or profit participation typically qualify as

securities, triggering registration and disclosure requirements[47].
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The SEC's Strategic Hub for Innovation and Financial Technology (FinHub) provides guidance
but has not issued comprehensive rules specifically for blockchain governance systems[48].
This creates uncertainty for corporations seeking to implement blockchain-based governance
across state lines.

The SEC's 2020 guidance on digital asset securities established that companies using
blockchain for shareholder voting and governance must comply with proxy rules, even if voting
occurs through smart contracts rather than traditional proxy cards[49].

3. State-Level Blockchain Legislation

Beyond Delaware, several states have enacted blockchain-specific legislation affecting
corporate governance. This patchwork creates challenges for corporations operating nationally,
as blockchain governance systems must navigate varying legal recognition and enforceability

across state lines[54].

C. United Kingdom: Pragmatic Innovation Within Legal Certainty

The United Kingdom's approach to blockchain in corporate governance reflects its historical
strength in commercial law combined with a pragmatic regulatory philosophy encouraging
innovation within established legal frameworks.

1. Legal Recognition and Enforcement

The UK Jurisdiction Taskforce's 2019 Legal Statement on Cryptoassets and Smart Contracts
provided crucial legal clarity[55].

This legal framework provides greater certainty than available in many jurisdictions,
facilitating blockchain adoption in UK corporate governance[56].

2. Companies Act and Regulatory Adaptation

While the Companies Act 2006 does not explicitly address blockchain technology, the UK's
principle-based regulatory approach allows considerable flexibility[57]. The Companies
(Miscellaneous Reporting) Regulations 2018 recognized electronic communications, laying
groundwork for blockchain-based corporate communications[58].

The Financial Conduct Authority (FCA) operates a regulatory sandbox allowing companies to
test blockchain governance innovations under temporary regulatory relief[59]. Over 50 firms
have participated, providing regulators with practical experience informing future policy
development[60].

3. Post-Brexit Regulatory Divergence

Following Brexit, the UK has pursued regulatory approaches sometimes diverging from EU

standards, creating both opportunities and challenges for blockchain governance[61]. The
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proposed Financial Services and Markets Bill (2025) includes provisions for "smart legal
contracts" recognizing automated enforcement mechanisms[62]. However, UK-EU regulatory
divergence creates compliance complexity for corporations operating across both

jurisdictions[63].

D. Singapore: Regulatory Sandbox and Controlled Innovation

Singapore has established itself as a global leader in fintech innovation through its regulatory
sandbox approach and government-supported blockchain initiatives[64].

1. Regulatory Sandbox Framework

The Monetary Authority of Singapore (MAS) launched its regulatory sandbox in 2016,
allowing financial institutions to test blockchain-based governance and compliance systems
with regulatory oversight but relaxed requirements[65].

This approach has facilitated over 100 blockchain experiments, including several focused on
corporate governance, shareholder voting, and regulatory reporting[66].

2. Personal Data Protection and Cross-Border Rules

Singapore's Personal Data Protection Act (PDPA) addresses blockchain's data protection
challenges more pragmatically than the GDPR[67]. The PDPA recognizes that certain technical
constraints may make full compliance with data subject rights difficult, allowing organizations
to demonstrate reasonable efforts within technological limitations[68].

Singapore's recognition under the Global CBPR system (launched June 2025) provides a
framework for blockchain-based corporate governance systems to transfer data internationally
while maintaining high privacy standards[69]. For multinational corporations with regional
headquarters in Singapore, this creates streamlined compliance pathways for blockchain
governance across Asia-Pacific operations[70].

3. Legal Recognition of Smart Contracts

While Singapore has not enacted specific smart contract legislation, the courts have
demonstrated willingness to recognize code-based agreements[71]. The B2C2 Ltd v Quoine
Pte Ltd [2019] decision established that smart contracts operating on blockchain platforms can

constitute legally enforceable agreements, even when execution is fully automated[72].

E. India: Evolving Framework in World's Largest Democracy
India's approach to blockchain in corporate governance reflects the country's complex
regulatory environment, combining technology promotion with concerns about financial

stability and consumer protection[73].

10



Int. Comp. Corp. L. J.

1. Digital Corporate Law Evolution

India's Ministry of Corporate Affairs has aggressively pursued digitalization of corporate
governance through the MCA21 portal, creating infrastructure potentially compatible with
blockchain integration[74].

However, explicit legal recognition of blockchain-based corporate records remains absent from
the Companies Act, 2013, creating legal uncertainty[76].

2. Cryptocurrency and Blockchain Policy Uncertainty

India's regulatory stance on blockchain has been complicated by ongoing debates about
cryptocurrency regulation[77]. While the Supreme Court lifted a banking ban on
cryptocurrency transactions in 2020, comprehensive crypto legislation remains pending as of
2026[78]. This uncertainty affects corporate adoption of blockchain governance, as companies
remain unsure about the legal status of blockchain-based systems[79].

3. Data Protection and Cross-Border Challenges

The Digital Personal Data Protection Act, 2023, imposes stringent requirements on cross-
border data transfers that create challenges for blockchain-based governance systems[80].

For multinational corporations operating in India, these requirements may necessitate
maintaining separate blockchain systems for Indian operations, increasing costs and
complexity[81].

4. Special Economic Zones and Regulatory Sandboxes

The Reserve Bank of India launched a regulatory sandbox in 2019, allowing limited testing of
blockchain applications in financial services[82]. The Securities and Exchange Board of India
(SEBI) has been more cautious, issuing warnings about unregulated blockchain securities while
studying potential applications[83].

India's technology and financial services sectors have lobbied for clearer blockchain regulation,
arguing that legal certainty would accelerate innovation and foreign investment[84]. The
government's 2025 draft "Blockchain Technology Bill" proposes comprehensive regulation but

had not been enacted as of early 2026, leaving the regulatory landscape uncertain[85].

IV. Implementation Challenges for Multinational Corporations

The integration of blockchain-based governance systems across multiple jurisdictions presents
multinational corporations with substantial operational, legal, and strategic challenges. This
section analyzes the primary obstacles identified through examination of corporate

implementations and regulatory responses.

11
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A. Regulatory Fragmentation and Compliance Costs

The most significant challenge facing multinational corporations is navigating divergent
regulatory requirements across jurisdictions. As demonstrated in Section III, major legal
systems approach blockchain and smart contracts through fundamentally different
frameworks—from the EU's comprehensive, precautionary regulation to Singapore's
innovation-friendly sandbox approach to India's evolving uncertainty[86].
Multi-Jurisdictional Compliance Complexity

A multinational corporation with operations in the EU, US, UK, Singapore, and India faces
cascading compliance requirements:

In the EU, the corporation must ensure its blockchain governance systems comply with the Al
Act's requirements for high-risk systems, including maintaining detailed technical
documentation, implementing human oversight mechanisms, and conducting regular bias
audits[87].

In the United States, the same systems must navigate state-by-state corporate law variations,
ensuring compliance with Delaware's specific blockchain provisions if incorporated there,
while also meeting federal securities law requirements for any tokens or digital assets involved
in governance[88].

In the UK, the corporation benefits from clearer legal recognition but must manage post-Brexit
regulatory divergence from EU standards, potentially requiring separate compliance pathways
for UK versus EU operations[89].

In Singapore, participation in the regulatory sandbox may provide temporary relief but requires
close coordination with MAS and eventual full compliance once sandbox testing
concludes[90].

In India, legal uncertainty about blockchain status creates risks that systems implemented today
may face retroactive compliance requirements once comprehensive legislation is enacted[91].
The Thomson Reuters Cost of Compliance Report 2025 found that 78% of multinational
corporations identified regulatory fragmentation as the primary barrier to implementing
blockchain governance systems, with compliance costs estimated at 15-25% higher for
blockchain systems compared to traditional governance infrastructure due to multi-
jurisdictional requirements[92].

Conflicting Legal Requirements

Beyond mere complexity, certain regulatory requirements create direct conflicts. The EU
GDPR's right to erasure fundamentally conflicts with blockchain's immutability, forcing

corporations to choose between full blockchain implementation and EU compliance[93].

12
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Proposed solutions—such as storing only hashed references on-chain with erasable data oft-
chain—compromise blockchain's core transparency and verification advantages[94].

Similarly, India's data localization requirements conflict with blockchain's distributed nature.
A truly decentralized blockchain with nodes distributed globally cannot guarantee that Indian
citizen data remains within India's borders[95]. Corporations must either maintain separate,
localized blockchain systems for Indian operations (increasing costs and reducing efficiency)
or implement hybrid systems with centralized data storage (undermining blockchain's

benefits)[96].

B. Technical-Legal Integration Challenges

The integration of code-based systems with traditional legal frameworks creates fundamental
interpretive and operational difficulties.

Code-Law Interpretation Gap

Smart contracts create a novel legal problem: the relationship between code and legal language.
When a smart contract executes automatically based on its code, but that code produces results
different from what parties intended or from what traditional legal interpretation would require,
which takes precedence[97]?

The DAO hack of 2016 illustrates this challenge. The Decentralized Autonomous Organization
operated through smart contracts on the Ethereum blockchain. When a hacker exploited a
vulnerability in the code to drain approximately $60 million, debates erupted about whether
the hack was "legal" since it followed the code's actual logic, even if contrary to the system's
intended purpose[98]. The incident revealed fundamental tensions between "code is law"
philosophy and traditional legal principles requiring consideration of intent, good faith, and
equitable remedies[99].

For corporate governance, this creates practical problems. If a smart contract governing
shareholder voting contains a bug that allows certain shareholders to vote multiple times, are
the election results valid because they followed the executed code, or invalid because they
violated the intended one-share-one-vote principle[100]? Traditional corporate law would
likely void such an election, but blockchain's immutability makes retroactive correction
difficult or impossible without centralized control mechanisms that undermine the technology's
benefits[101].

Dispute Resolution and Remedies

Traditional contract law provides various remedies for breach or mistake—rescission,

reformation, specific performance, damages[102]. These remedies assume a centralized legal

13
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system with authority to rewrite contracts, compel action, or award monetary compensation.
Blockchain's decentralized architecture and smart contracts' automated execution create
difficulties applying these traditional remedies[103].

Some blockchain platforms have implemented governance mechanisms allowing stakeholder
votes to reverse transactions in extraordinary circumstances, but such mechanisms reintroduce
centralization and create new legal questions about who has authority to trigger such reversals

and under what standards[108].

C. Data Privacy and Security Considerations

The intersection of blockchain technology with data protection regulations creates substantial
challenges for corporate governance applications.

Personal Data on Immutable Ledgers

Corporate governance necessarily involves personal data—information about shareholders,
directors, officers, beneficial owners, and employees. Recording such information on
immutable blockchains creates potential conflicts with privacy regulations worldwide[109].
As discussed in Section III.LA, the GDPR's right to erasure conflicts with blockchain
immutability. But the challenges extend beyond Europe. California's Consumer Privacy Act
(CCPA), Brazil's Lei Geral de Protecio de Dados (LGPD), and similar laws in over 100
jurisdictions worldwide now include data subject rights to deletion or correction[110]. A
multinational corporation implementing blockchain governance must somehow reconcile
immutable record-keeping with these near-universal data rights[111].

Technical solutions proposed include:

{Off-chain storage with on-chain hashes}: Store personal data in traditional databases,
recording only cryptographic hashes on blockchain. This allows data deletion while
maintaining blockchain integrity, but sacrifices transparency and requires trusting off-chain
data custodians[112].

{Zero-knowledge proofs}: Use advanced cryptography to verify claims about data without
revealing the underlying data itself. This can protect privacy while maintaining verification,
but adds technical complexity and computational costs[113].

{Permissioned blockchains with selective disclosure}: Restrict blockchain access to authorized
parties and implement technical controls over data visibility. This provides privacy but requires

centralized access control, reducing decentralization benefits[114].

14
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{Chameleon hashes}: Employ specialized hash functions allowing authorized parties to edit
data while maintaining blockchain structure. This enables compliance with erasure requests but
requires trusted parties with edit authority, reintroducing centralization[115].

Each solution involves tradeoffs between blockchain's advantages and privacy compliance,
with no approach perfectly reconciling the competing values[116].

Cross-Border Data Transfers

Blockchain's distributed nature means data is typically replicated across multiple nodes
globally, creating automatic cross-border data transfers. Many jurisdictions restrict such
transfers, requiring adequacy determinations, standard contractual clauses, or other legal
mechanisms[117].

The EU's approach to international data transfers is particularly challenging for blockchain.
Following the Schrems II decision invalidating the Privacy Shield, EU-US data transfers
require case-by-case assessments of third country law enforcement access and supplementary
measures ensuring adequate protection[118]. Implementing such assessments for a distributed
blockchain with nodes in dozens of countries presents nearly insurmountable practical
difficulties[119].

The Global CBPR system, operationalized in June 2025, provides a potential framework for
streamlining cross-border transfers within participating economies[120]. However, as of 2026,
major economies including EU member states have not joined the system, limiting its utility

for truly global blockchain governance solutions[121].

D. Technological Limitations and Scalability

Beyond legal challenges, technological limitations constrain blockchain's practical utility for
corporate governance.

Transaction Speed and Throughput

Public blockchains like Bitcoin and Ethereum process transactions much slower than
traditional centralized databases. Bitcoin processes approximately 7 transactions per second,
Ethereum approximately 30, compared to thousands per second for conventional payment
networks[122]. For large corporations with millions of shareholders, blockchain-based voting
or dividend distribution may experience unacceptable delays during periods of high network
activity[123].

Layer-2 scaling solutions and newer consensus mechanisms have improved throughput, but

significant limitations remain compared to centralized alternatives[124]. Corporations must
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carefully evaluate whether blockchain's transparency and immutability benefits justify
potential performance tradeoffs[125].

Energy Consumption and Environmental Concerns

Proof-of-Work blockchains consume enormous amounts of electricity, raising environmental
and corporate social responsibility concerns. Bitcoin's annual energy consumption exceeds that
of many countries[126]. As corporations face increasing pressure for environmental, social,
and governance (ESG) compliance, implementing energy-intensive blockchain systems may
conflict with sustainability commitments[127].

Proof-of-Stake and other consensus mechanisms significantly reduce energy consumption, but
corporations must carefully evaluate the environmental implications of their blockchain
choices[128]. This consideration interacts with regulatory pressures—the EU's Corporate
Sustainability Reporting Directive requires large companies to disclose environmental impacts,
potentially including blockchain energy consumption[129].

Interoperability and Standards

Multiple blockchain platforms exist with limited interoperability. A corporation implementing
governance on Ethereum cannot easily integrate with suppliers using Hyperledger or partners
using other platforms[130]. This fragmentation creates challenges for supply chain governance,
multi-party compliance verification, and industry-wide standards[131].

Industry organizations have begun developing interoperability standards, but as of 2026,
comprehensive cross-platform governance solutions remain limited[132]. Corporations risk
technological lock-in when selecting blockchain platforms, potentially facing costly migrations
if chosen platforms become obsolete or if regulatory changes favor different technical
approaches[133].

Technical-Legal Integration & Code-law interpretation gaps; dispute resolution limitations;
remedy enforcement difficulties & Unclear legal status of automated decisions; limited
recourse for errors; jurisdictional ambiguity. Data Privacy & Immutability vs. erasure rights;
cross-border transfer restrictions; pseudonymity vs. identity verification & Compliance
conflicts with GDPR and similar laws; complex technical workarounds required; potential
regulatory violations.

Technological Limitations & Slow transaction speeds; high energy consumption; limited
interoperability & Performance constraints for large-scale implementations; ESG conflicts;
platform lock-in risks. Governance and Control & Decentralization vs. fiduciary duties;
override mechanism requirements; stakeholder coordination & Tension between blockchain

philosophy and legal requirements for board control; complex governance structures \\
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E. Fiduciary Duties and Governance Control

Perhaps the most fundamental challenge involves reconciling blockchain's decentralized ethos
with corporate law's emphasis on centralized fiduciary responsibility.

Board Authority and Fiduciary Duties

Corporate law in virtually all jurisdictions assigns ultimate management authority to the board
of directors, subject to fiduciary duties of care and loyalty[134]. Directors must exercise
business judgment in the corporation's best interests and can be held personally liable for
breaching these duties[135].

Implementing fully automated smart contract governance creates potential conflicts with these
principles. If a smart contract automatically executes a transaction based on predetermined
code, without board review or approval, does this violate directors' fiduciary duty to exercise
oversight[136]? If the smart contract produces an outcome harmful to the corporation due to
changed circumstances not anticipated when the code was written, are directors liable for
failing to intervene[137]?

Traditional corporate law assumes that boards retain ultimate decision-making power and can
exercise judgment in response to evolving circumstances. Immutable smart contracts executing
automatically may conflict with this requirement for ongoing directorial discretion[138].
Stakeholder Coordination and Decision Rights

Blockchain enables new forms of stakeholder participation in governance, including real-time
shareholder voting and transparent decision-making processes[139]. While increased
shareholder engagement is generally viewed positively, corporate law in most jurisdictions
limits direct shareholder control over operational matters, reserving such authority to the
board[140].

Decentralized Autonomous Organizations (DAOs) represent an extreme vision of blockchain
governance, where token holders directly vote on all significant decisions without traditional
board structures[141].

Wyoming's 2021 DAO legislation attempted to address some of these questions by recognizing
DAOs as legal entities while requiring specified persons to assume fiduciary
responsibilities[ 145]. However, most jurisdictions have not adopted similar frameworks,
leaving DAOs and similar blockchain governance structures in legal limbo[146].

For traditional corporations experimenting with blockchain governance, the challenge is
finding the appropriate balance between leveraging blockchain's transparency and efficiency
while maintaining legal compliance with established corporate governance requirements[147].

This typically requires hybrid models where blockchain handles certain automated functions

17
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(record-keeping, routine transactions, compliance verification) while the board retains ultimate

authority and override capabilities for significant decisions[148].

V. Towards Harmonized Governance Frameworks

The challenges identified in Section IV demonstrate that blockchain integration into
international corporate governance cannot succeed through uncoordinated national approaches.
This section examines potential pathways toward harmonized frameworks that balance

innovation with necessary oversight.

A. Principles-Based Regulatory Approach

Rather than attempting to prescribe specific technical implementations, regulatory
harmonization should focus on establishing principles that blockchain governance systems
must satisfy, allowing technological flexibility in achieving those principles.

Core Governance Principles

Drawing on the OECD Principles of Corporate Governance and adapting them for blockchain
contexts, a harmonized framework should ensure:

{Transparency and Disclosure}: Blockchain governance systems must provide stakeholders
with accurate, timely information about corporate activities, decision-making processes, and
rights. While blockchain's transparent ledger advances this principle, systems must also ensure
that proprietary information is appropriately protected[149].

{Accountability and Responsibility}: Clear identification of parties responsible for system
design, operation, and oversight is essential. Even in decentralized systems, certain individuals
or entities must bear fiduciary duties and legal accountability[150].

{Equitable Treatment}: All shareholders within the same class must receive equal treatment.
Smart contracts automating governance decisions must be designed to prevent preferential
treatment and ensure equal access to information and participation[151].

{Stakeholder Rights}: Blockchain systems must facilitate, not impede, exercise of shareholder
rights including voting, information access, and board accountability. Automation should
enhance rights protection, not substitute human judgment where legal or ethical considerations
require discretion[ 152].

{Board Oversight}: Regardless of automation level, boards of directors must retain ultimate
authority and fiduciary responsibility. Smart contracts should operate subject to board oversight

with technical mechanisms enabling intervention when circumstances require[153].
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{Compliance by Design}: Blockchain governance systems should incorporate regulatory
requirements directly into their technical architecture, enabling automated compliance
monitoring and reducing inadvertent violations[154].

Technology-Neutral Standards

Principles-based regulation must be technology-neutral, focusing on outcomes rather than
specific technical implementations[155]. As blockchain technology evolves rapidly,
prescriptive rules risk becoming obsolete or inadvertently favoring particular technical
approaches over emerging alternatives[156].

For example, rather than mandating specific consensus mechanisms or blockchain platforms,
regulations should specify required characteristics: transaction finality timeframes, security
standards, data integrity verification methods, and audit capabilities[157]. This allows

corporations to select appropriate technologies while ensuring minimum governance standards.

B. International Coordination Mechanisms

Given the global nature of blockchain technology and multinational corporate operations,
effective regulation requires international coordination beyond any single jurisdiction's
capacity.

Existing International Frameworks

Several existing international organizations and frameworks provide potential vehicles for
blockchain governance harmonization:

{OECD Corporate Governance Principles}: Updated in 2023, these principles already provide
globally recognized governance standards. An OECD working group could develop
supplementary guidance specifically addressing blockchain and smart contract
applications[158].

{International Organization of Securities Commissions (IOSCO)}: With membership from
securities regulators worldwide, IOSCO could develop harmonized standards for blockchain-
based securities and governance tokens, building on its existing work on crypto-asset
regulation[159].

{Financial Action Task Force (FATF)}: FATF's work on virtual asset service providers and anti-
money laundering compliance for blockchain systems demonstrates how international bodies
can achieve regulatory coordination across jurisdictions[160].

{Global CBPR System}: The newly operational Global Cross-Border Privacy Rules provide a

model for international data privacy coordination applicable to blockchain systems. Expanding
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CBPR participation and developing blockchain-specific guidance could address cross-border
data challenges[161].

Bilateral and Regional Agreements

Where comprehensive global harmonization proves difficult, bilateral and regional agreements
can provide intermediate solutions. The EU-UK Trade and Cooperation Agreement includes
provisions on digital trade and data flows that could be expanded to address blockchain
governance[162]. Similar provisions in the US-Mexico-Canada Agreement (USMCA) and the
Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP)
demonstrate regional appetite for digital economy coordination[163].

Regional blockchain standards bodies, such as the ASEAN initiative on digital economy
integration, could develop harmonized approaches for participating countries, creating larger

markets for compliant blockchain governance solutions[164].

C. Regulatory Sandboxes and Experimental Frameworks

Singapore's regulatory sandbox success suggests that controlled experimentation, combined
with international coordination, can facilitate innovation while building regulatory expertise.
Coordinated International Sandboxes

Rather than each jurisdiction operating isolated sandboxes, international coordination could
create "passport" systems where companies approved in one sandbox gain streamlined access
to others. The Global Financial Innovation Network (GFIN), launched in 2019 by financial
regulators from over 70 jurisdictions, provides a model[165]. GFIN enables firms to test
innovative products across multiple markets through coordinated sandbox programs[166].
Applying this approach to blockchain corporate governance would allow multinational
corporations to test systems simultaneously across key jurisdictions, gathering comprehensive
data on cross-border functionality while demonstrating compliance to multiple regulators[167].
Evidence-Based Regulation

Sandbox programs generate empirical evidence about technology performance, benefits, and
risks that can inform permanent regulatory frameworks. Research analyzing over 200
blockchain implementations in financial services sandboxes found that regulatory concerns
about security and fraud proved largely manageable with appropriate controls, while
anticipated efficiency benefits materialized in 73% of cases[168].

Systematic analysis of blockchain governance experiments could identify best practices,
necessary safeguards, and appropriate use cases, enabling evidence-based regulation rather

than speculation-driven restrictions[169].
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D. Hybrid Governance Models

Practical blockchain governance implementations for multinational corporations will likely
involve hybrid approaches combining blockchain's benefits with traditional governance
structures.

Layered Architecture

A layered governance architecture separates different functions based on their suitability for
blockchain automation:

{Layer 1 - Immutable Records}: Corporate records requiring permanent, tamper-proof storage
(shareholder registers, board meeting minutes, major contracts) reside on blockchain with
cryptographic verification[170].

{Layer 2 - Automated Compliance}: Routine compliance functions with clear, objective
criteria (filing deadlines, regulatory reporting, routine approvals) operate through smart
contracts with automated monitoring[171].

{Layer 3 - Board Discretion}: Significant decisions requiring judgment, strategic evaluation,
or consideration of qualitative factors remain subject to traditional board deliberation, with
blockchain recording decisions rather than making them[172].

{Layer 4 - Override Mechanisms}: Technical capabilities enabling authorized parties (board,
regulators, courts) to intervene in extraordinary circumstances, balancing automation benefits
with legal requirements for human oversight[173].

This architecture provides blockchain's efficiency and transparency for appropriate functions
while preserving human judgment where necessary and maintaining legal compliance with
fiduciary duty requirements[174].

Smart Legal Contracts

Rather than treating code and legal language as alternatives, "smart legal contracts" integrate
both. The legal agreement specifies parties' rights and obligations in natural language, while
code automates execution where possible[175]. When automated execution produces
unintended results or conflicts with the legal agreement, the natural language takes precedence
and traditional legal remedies remain available[176].

The Accord Project and similar initiatives have developed standards for smart legal contracts
combining legal and technical components[177]. Regulatory frameworks could recognize and
provide clear rules for such hybrid instruments, resolving many uncertainties about code-law

interpretation[178].

21



Int. Comp. Corp. L. J.

E. Model Law Proposals

To facilitate harmonization, international organizations could develop model laws that
jurisdictions could adopt with appropriate local adaptations.

Key Components of Model Blockchain Governance Law

A model law should address:

{Legal Recognition}: Explicit recognition of blockchain records as wvalid corporate
documentation, blockchain-based shareholder registers as legally sufficient, and smart
contracts as enforceable agreements when meeting traditional contract requirements[179].
{Formation and Validity}: Clear rules for when smart contracts become legally binding,
requirements for manifesting assent in code-based systems, and standards for code
interpretation when disputes arise[ 180].

{Modification and Termination}: Procedures for amending smart contracts, including technical
mechanisms for modification and legal standards for when unilateral amendment is
permissible[181].

{Remedies and Dispute Resolution}: Adaptation of traditional contract remedies for
blockchain contexts, including specific performance of smart contracts, damages for
malfunctioning code, and rescission procedures[182].

{Data Protection}: Privacy-preserving techniques satisfying data protection requirements,
clear allocation of data controller and processor responsibilities in distributed systems, and
compliant cross-border transfer mechanisms[183].

{Regulatory Oversight}: Clarification of securities law application to governance tokens,
reporting requirements for blockchain-based corporate records, and regulatory access to
encrypted or distributed data[184].

{Liability Allocation}: Rules for allocating liability among smart contract developers, platform
operators, corporate boards, and individual users when systems malfunction or produce
harmful results[185].

{Transition Provisions}: Procedures for migrating from traditional to blockchain-based
governance systems, maintaining dual systems during transition periods, and ensuring
continuity of corporate legal personality[186].

The United Nations Commission on International Trade Law (UNCITRAL) has developed
model laws on electronic commerce and electronic signatures that have been widely
adopted[187]. A similar UNCITRAL model law on blockchain and smart contracts in
commercial contexts could provide internationally harmonized frameworks adaptable to local

legal traditions[188].
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VI. Conclusion and Future Directions

This comparative analysis demonstrates that blockchain technology and smart contracts offer
genuine potential for enhancing international corporate governance through increased
transparency, reduced administrative costs, automated compliance, and improved stakeholder
engagement. However, realizing this potential requires overcoming substantial legal,
regulatory, and technical challenges that cannot be addressed by individual jurisdictions acting
alone.

A. Key Findings

The research reveals several critical findings:

1. Significant Jurisdictional Fragmentation

Major jurisdictions approach blockchain governance through fundamentally incompatible
frameworks. The EU's comprehensive, precautionary regulation contrasts sharply with the US's
fragmented state-level approach and Singapore's innovation-promoting sandbox model. This
fragmentation creates compliance costs 15-25% higher than traditional governance systems
and generates legal uncertainty that inhibits corporate adoption[189].

2. Fundamental Technical-Legal Tensions

Blockchain's core characteristics—immutability, decentralization, and automated execution—
create inherent conflicts with established legal principles including data subject rights,
centralized fiduciary responsibility, and judicial remedies. These are not merely
implementation challenges but fundamental tensions requiring conceptual reconciliation
between technological and legal paradigms[190].

3. Privacy-Transparency Paradox

Blockchain's transparency advantages for corporate governance directly conflict with data
protection requirements, particularly the GDPR's right to erasure. Technical workarounds
invariably compromise either blockchain's benefits or privacy compliance, revealing the need
for legal frameworks that accommodate technological constraints rather than demanding
impossible reconciliation[191].

4. The Necessity of Hybrid Models

Pure blockchain governance models—particularly fully decentralized autonomous
organizations—are incompatible with current corporate law frameworks requiring identifiable
directors with fiduciary duties. Practical implementations must adopt hybrid approaches
maintaining blockchain for appropriate functions while preserving human oversight for

decisions requiring judgment[192].
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5. International Coordination Imperative

Given blockchain's global, distributed nature and multinational corporations' cross-border
operations, national-level regulation is inherently insufficient. Effective blockchain
governance requires international coordination through multilateral organizations, model laws,

and interoperable regulatory frameworks[193].

B. Implications for Corporate Practice

For corporate counsel and business leaders, these findings suggest several practical
implications:

{Careful Jurisdiction Selection}: Corporations implementing blockchain governance should
carefully evaluate jurisdictions' regulatory approaches, selecting domiciles and operational
locations based on legal certainty, regulatory flexibility, and alignment with business
models[194].

{Robust Legal Documentation}: Given uncertainties about smart contract interpretation and
enforcement, corporations should maintain comprehensive natural language legal agreements
alongside code implementation, explicitly specifying relationships between legal documents
and automated execution[195].

{Privacy-Preserving Design}: Early-stage architectural decisions about public versus private
blockchains, on-chain versus off-chain data storage, and cryptographic privacy techniques will
determine regulatory compliance feasibility. Retrofitting privacy protections after
implementation is extremely difficult[196].

{Regulatory Engagement}: Rather than viewing regulators as obstacles, corporations should
actively engage in sandbox programs, consultation processes, and industry standard-setting to
shape emerging frameworks and build regulatory relationships facilitating approval[197].
{Governance Controls}: Implementing override mechanisms enabling board intervention,
regulatory access, and error correction—even if rarely used—provides essential legal

safeguards and demonstrates commitment to responsible governance[198].

C. Recommendations for Policymakers

Based on this analysis, several policy recommendations emerge for regulators and legislators:
1. Adopt Principles-Based, Technology-Neutral Frameworks

Rather than prescriptive rules tied to specific technical implementations, regulation should
establish outcome-based principles that blockchain systems must satisfy, allowing

technological evolution and innovation within clear legal boundaries[ 199].
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2. Coordinate Internationally Through Existing Institutions

The OECD, I0SCO, UNCITRAL, and similar organizations provide existing frameworks for
developing harmonized approaches. Leveraging these institutions avoids duplicative efforts
and builds on established international cooperation mechanisms[200].

3. Expand Regulatory Sandbox Programs

Controlled experimentation generates empirical evidence about blockchain governance
benefits and risks, enabling evidence-based regulation and building regulatory expertise.
International sandbox coordination would further enhance these benefits[201].

4. Resolve Privacy-Immutability Conflicts

Data protection authorities should provide clear guidance on acceptable privacy-preserving
techniques for blockchain systems, potentially including safe harbor provisions for specific
technical approaches that satisfy core privacy principles even if not achieving perfect
compliance with all requirements[202].

5. Develop Smart Contract Legal Frameworks

Jurisdictions should clarify legal status of smart contracts, code interpretation principles,
available remedies, and liability allocation. This could occur through model laws, judicial
precedents, or regulatory guidance[203].

6. Facilitate Cross-Border Recognition

Mutual recognition agreements for blockchain corporate records, similar to existing
frameworks for foreign corporate entities, would reduce compliance burdens and facilitate

international commerce[204].

D. Areas for Further Research

This analysis identifies several areas requiring additional scholarly attention:

1. Empirical Studies of Implementation Outcomes

Systematic research analyzing corporations' actual experiences implementing blockchain
governance—including costs, benefits, challenges encountered, and solutions adopted—would
provide valuable evidence for policy development and corporate decision-making[205].

2. Comparative Analysis of Consensus Mechanisms

Different blockchain consensus mechanisms (Proof of Work, Proof of Stake, Practical

Byzantine Fault Tolerance, etc.) have distinct legal implications for governance, energy
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consumption, and security. Detailed comparative legal analysis would inform both corporate
choices and regulatory approaches[206].

3. Fiduciary Duties in Automated Systems

The intersection of directors' fiduciary duties with automated decision-making requires deeper
doctrinal analysis. When directors implement smart contracts that automatically execute
decisions, how do traditional duties of care and loyalty apply? What degree of ongoing
monitoring and intervention capacity must directors maintain[207]?

4. Jurisdictional Competition and Convergence

As jurisdictions compete for blockchain-friendly reputations, will regulatory competition
produce a "race to the bottom" with inadequate oversight, or convergence toward optimal
standards? Historical analysis of corporate law competition combined with empirical studies
of blockchain regulation could illuminate these dynamics[208].

5. Environmental Impact and Sustainability

As ESG considerations gain prominence, blockchain's environmental footprint becomes
increasingly important. Research examining energy-efficient consensus mechanisms, carbon
offset strategies, and integration of sustainability metrics into blockchain governance would
address growing concerns[209].

6. Developing Economy Applications

This article focused primarily on major developed economy jurisdictions. Research examining
blockchain governance potential for improving corporate law in developing countries with

weaker traditional institutions could reveal distinct opportunities and challenges[210].

E. Concluding Observations

The integration of blockchain technology into international corporate governance represents
neither the revolutionary transformation that enthusiasts sometimes claim nor the problematic
disruption that skeptics fear. Rather, blockchain is a powerful tool that, when appropriately
implemented within well-designed legal frameworks, can genuinely enhance corporate
governance while creating new challenges requiring thoughtful resolution.

Success requires moving beyond polarized debates about whether blockchain is beneficial or
harmful, instead focusing on pragmatic questions: For which corporate governance functions
does blockchain offer meaningful advantages? What legal and technical safeguards ensure
responsible implementation? How can international regulatory frameworks provide adequate

oversight while allowing beneficial innovation?
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The current fragmented regulatory landscape creates obstacles for multinational corporations
and fails to realize blockchain's full potential. Yet the path forward is reasonably clear:
principles-based regulation coordinated internationally, hybrid governance models combining
automation with human oversight, continued experimentation through sandbox programs, and
gradual development of harmonized legal frameworks through existing international
institutions.

As blockchain technology matures and regulatory approaches evolve, the coming decade will
likely witness substantial transformation in how multinational corporations are governed.
Whether this transformation produces genuinely improved governance, or merely substitutes
novel technical challenges for longstanding legal problems, will depend on the wisdom of
choices made by corporate leaders, policymakers, and legal professionals in the near term. This
article aims to inform those choices through rigorous comparative analysis and evidence-based
recommendations.

The integration of distributed ledger technology into the venerable traditions of corporate law
may seem an unlikely marriage. Yet corporate law has repeatedly adapted to technological
change—from railroads to telecommunications to the internet. Blockchain represents the latest
chapter in this ongoing story of legal evolution. By learning from past adaptations, engaging
with current realities, and planning thoughtfully for future developments, the legal community
can help ensure that blockchain serves to enhance, rather than undermine, the accountability,

transparency, and efficiency that effective corporate governance requires.
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