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Abstract

The evolution of blockchain technology in cross-border payments heralds a
paradigm shift in financial systems, offering unprecedented transparency, secu-
rity, and efficiency. This paper presents a Regulatory Compliance and Governance
Model that bridges the gap between decentralized innovation and global regulatory
requirements. By addressing critical areas such as Anti-Money Laundering (AML),
Know Your Customer (KYC), and GDPR compliance, the model ensures adherence
to stringent legal frameworks while fostering financial inclusivity and operational
scalability.

Innovative governance structures, including decentralized autonomous organiza-
tions (DAOs) and hybrid models, are proposed to harmonize the decentralized ethos
of blockchain with the accountability demanded by regulators. The model further
introduces interoperability standards and secure transaction protocols, paving the
way for seamless integration across diverse blockchain networks.

Highlighting real-world case studies, this paper underscores the transformative
potential of blockchain in enabling cost-effective and transparent cross-border pay-
ments. The proposed framework sets new benchmarks by merging regulatory rigor
with the agility of blockchain systems, charting a path toward a globally unified, se-
cure, and inclusive financial ecosystem. This work concludes with forward-looking
recommendations, emphasizing collaboration among global stakeholders to shape a
resilient blockchain landscape.
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1 Executive Summary

1.1 Overview

Blockchain technology is transforming Cross-Border Payments by delivering unparal-
leled transparency, security, and efficiency. Despite its potential, navigating the regu-
latory environment remains a significant challenge due to diverse global standards and
requirements, including AML, KYC, and Data Privacy Laws. This document provides
a structured approach to regulatory compliance and governance, offering a comprehen-
sive framework that addresses these complexities. The Decentralization model outlined
herein seeks to harmonize decentralization with regulatory adherence, enabling secure,
compliant, and efficient cross-border financial transactions across multiple jurisdictions.

1.2 Purpose of the Document

The purpose of this document is to establish a structured and actionable framework for
regulatory compliance and governance in blockchain-based Cross-Border Payments. It is
designed to guide key stakeholders—including regulatory bodies, financial institutions,
technology providers, and policymakers—on best practices for blockchain governance.
Through this model, we aim to facilitate secure, legally compliant, and efficient finan-
cial transactions while fostering financial inclusivity and supporting innovation in global
financial ecosystems. This framework aligns with the United Nations Sustainable Devel-
opment Goals (SDGS)EI, which emphasize the role of digital financial services in achieving
sustainable developmentP] Specifically, it addresses:

e SDG 8 (Decent Work and Economic Growth): By promoting financial inclusion
and reducing transaction costs

e SDG 9 (Industry, Innovation and Infrastructure): Through the development of
resilient financial infrastructure

e SDG 10 (Reduced Inequalities): By improving access to financial services across
borders

e SDG 17 (Partnerships for the Goals): Through fostering international cooperation
in financial systems

1.3 Scope of the Regulatory Framework

This framework comprehensively addresses key areas critical to regulatory compliance in
Cross-Border Payments:

e AML and Counter-Terrorism Financing (CTF): Ensuring robust mechanisms
to prevent illicit activities within blockchain-based financial systems.

!United Nations. The 17 Sustainable Development Goals. Accessed: 2024-03-20. 2015. URL: https:
//sdgs.un.org/goals,

“Task Force on Digital Financing of the Sustainable Development Goals (SDGs). “People’s Money:
Harnessing Digitalization to Finance a Sustainable Future”. In: UN Sustainable Development Group
(2020). URL: https://unsdg.un.org/resources/peoples-money-harnessing-digitalization-
finance-sustainable-future.


https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://unsdg.un.org/resources/peoples-money-harnessing-digitalization-finance-sustainable-future
https://unsdg.un.org/resources/peoples-money-harnessing-digitalization-finance-sustainable-future

e KYC: Establishing secure, scalable processes for customer identity verification
while preserving privacy.

e Data Protection: Aligning blockchain operations with data privacy regulations
such as the GDPRE|

e Transaction Transparency: Ensuring traceability and auditability while balanc-
ing privacy and security through Zero-Knowledge Proofs.

The framework also explores governance structures suitable for blockchain environments,
ranging from decentralized to hybrid models, and defines the roles and responsibilities
of participants. It supports a wide range of blockchain applications, including digital
identity management, Tokenization, and cross-border digital currency transactions.

1.4 Key Stakeholders

This framework has been developed with input from and for the following key stakehold-
ers:

¢ Regulatory Bodies: Entities such as the FATHY, European Union regulators, and
national financial authorities that define and enforce compliance requirements for
AML, KYC, and data protection.

e Financial Institutions: Banks, payment processors, and other financial entities
involved in Cross-Border Payments that must adhere to rigorous security and com-
pliance standards.

¢ Blockchain Platform Providers: Developers and operators of blockchain net-
works responsible for implementing compliance mechanisms at technical and oper-
ational levels, including Smart Contracts.

e End Users: Individuals and businesses engaging in cross-border transactions,
whose data security, privacy, and trust depend on the effective implementation
of this framework.

By identifying and addressing the needs of these stakeholders, this framework promotes
collaboration, accountability, and the establishment of a secure and transparent blockchain
ecosystem for cross-border payments.

3European Parliament and the Council of the European Union. General Data Protection Regulation
(GDPR): Official Journal of the European Union. Regulation (EU). 2018. URL: https://eur-lex.
europa.eu/legal-content/EN/TXT/?uri=celex’3A32016R0679.

*Financial Action Task Force (FATF). “Virtual Assets: Targeted Update on Implementation of the
FATF Standards on VAs and VASPs”. In: (2024). URL: https://www.fatf-gafi.org/content/fatf-
gafi/en/publications/Fatfrecommendations/targeted-update-virtual -assets-vasps-2024.
html.
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2 Introduction

2.1 Background on Cross-Border Payments Using Blockchain

Cross-border payments, which involve financial transactions between entities in different
countries, are traditionally plagued by inefficiencies, high costs, and delays. Blockchain
technology offers a transformative solution by enabling secure, transparent, and near-
instant transactions without the need for intermediaries. Blockchain achieves this through

a decentralized ledger, ensuring data immutability and trust among participants. Blockchain
Its ability to tokenize assets and facilitate digital currency transactions further stream-
lines the process. Tokenization

Despite its benefits, blockchain systems must address critical challenges, including in-
teroperability between platforms and adherence to regulatory frameworks like AML and
KYC standards. Without robust compliance mechanisms, blockchain applications risk
exposure to illicit activities such as money laundering and fraud. AML As cross-border
payments continue to evolve, the integration of blockchain demands a unified regulatory
approach to realize its full potential.

2.2 Importance of Compliance and Governance in Blockchain
Systems

Compliance and governance are fundamental pillars for blockchain’s sustainable adoption
in cross-border payments. Regulatory compliance ensures adherence to standards such
as GDPR for data privacy and FATF guidelines for financial integrity’} Governance,
on the other hand, establishes frameworks for decision-making and accountability in
decentralized systemsDecentralization.

The lack of a comprehensive governance model can lead to fragmented systems, legal am-
biguities, and security vulnerabilities. For instance, blockchain networks must balance the
transparency of transaction data with privacy concerns, often addressed through cryp-
tographic techniques like zero-knowledge proofsZero-Knowledge Proofs. Effective gov-
ernance ensures interoperability, minimizes disputes, and fosters collaboration between
stakeholders, including regulators, financial institutions, and blockchain providers.

2.3 Objectives and Goals

This document aims to provide a comprehensive regulatory compliance and governance
model tailored for blockchain-based cross-border payments. The objectives include:

¢ Enhancing Regulatory Compliance: Aligning blockchain operations with global
standards such as AML, KYC, GDPR, and ISO 200229

e Establishing Effective Governance: Developing frameworks to support both
decentralized and hybrid governance models, ensuring accountability and trans-
parency.

SEuropean Parliament and the Council of the European Union. General Data Protection Regulation
(GDPR): Official Journal of the European Union. Regulation (EU). 2018. URL: https://eur-lex.
europa.eu/legal-content/EN/TXT/7uri=celex3A32016R0679.

®International Organization for Standardization (ISO). ISO 20022: Universal financial industry mes-
sage scheme. 2024. URL: https://www.1s020022.0rg.


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32016R0679
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e Promoting Interoperability: Facilitating seamless interaction between blockchain
platforms and traditional financial systems.

e Encouraging Financial Inclusion: Leveraging blockchain to reduce transaction
costs and enhance accessibility for underserved populationﬂ

e Supporting Sustainable Development: Contributing to the UN’s SDGs through
innovative financial solutions that promote economic growth and reduce inequality.

Through these goals, the proposed framework seeks to enable secure, efficient, and legally
compliant blockchain systems that address the unique challenges of cross-border pay-
ments.

"Stellar Development Foundation. “How MoneyGram International Connects the Digital to Physical”.
In: (2024). URL: https://stellar.org/case-studies/moneygram-international.


https://stellar.org/case-studies/moneygram-international

3 Regulatory Landscape

3.1 Overview of International and Local Regulations for Cross-
Border Payments

The cross-border payments ecosystem is governed by a complex web of international and
local regulations aimed at ensuring security, transparency, and financial integrity. In-
ternational standards, such as those issued by the Financial Action Task Force (FATF),
focus on combating money laundering and terrorist financing through frameworks like
the Travel Ruld® At the regional level, regulations such as the European Union’s Gen-
eral Data Protection Regulation (GDPR) provide robust guidelines for data privacy and
protection.

National regulations, while aligned with international standards, often introduce unique
requirements, creating challenges for blockchain platforms seeking global interoperability.
For example, U.S. regulations like the Bank Secrecy Act mandate stringent Anti-Money
Laundering (AML) protocols, while Asian jurisdictions, such as Singapore, emphasize
innovation-friendly compliance frameworks. These variations necessitate flexible gover-
nance models capable of adapting to both local and global standards.

The Bank for International Settlements (BIS) has identified several key challenges in reg-
ulating cross-border payments, including the need for harmonized standards, improved
coordination between jurisdictions, and robust risk management frameworks’ These
challenges are particularly relevant for blockchain-based systems that operate across mul-
tiple regulatory environments.

3.2 Relevant Regulatory Bodies

Several regulatory bodies play a critical role in shaping the compliance landscape for
cross-border payments:

e Financial Action Task Force (FATF): An intergovernmental organization that
sets global standards to combat money laundering and terrorist financing. Its rec-

ommendations, such as the Travel Rule, guide the regulation of virtual asset service
providersFATF.

e European Union (EU): Through regulations like GDPR and the upcoming MiCA
(Markets in Crypto-Assets Regulation), and the European Banking Authority[T_U], the
EU promotes financial stability, innovation, and data protection within blockchain
networks.

8Financial Action Task Force (FATF). “Virtual Assets: Targeted Update on Implementation of the
FATF Standards on VAs and VASPs”. In: (2024). URL: https://www.fatf-gafi.org/content/fatf-
gafi/en/publications/Fatfrecommendations/targeted-update-virtual-assets-vasps-2024.
html.

?Agustin Carstens, Hyun Song Shin, and Andrés Villegas. Cross-border payments: challenges, initia-
tives and the role of central bank digital currencies. BIS Working Papers 1015. Bank for International
Settlements, Feb. 2024. URL: https://www.bis.org/publ/work1015.pdf.

YEuropean Banking Authority (EBA). Anti-Money Laundering and Countering the Financing of
Terrorism. Accessed on 2024-11-20. 2024. URL: https://www.eba.europa.eu/regulation-and-
policy/anti-money-laundering-and-countering-financing-terrorism (visited on 11/20/2024).
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e National Authorities: These include central banks and financial regulators like
the U.S. Treasury Department’s FinCEN, and Countries” National Monetary Au-
thorities, which enforce compliance with AML, KYC, and operational resilience
standards.

3.3 Key Regulatory Requirements

The following are critical regulatory requirements for cross-border payments involving
blockchain networks:

e Anti-Money Laundering (AML): Blockchain systems must implement measures
to prevent financial crimes, including transaction monitoring, suspicious activity
reporting, and enhanced due diligence for high-risk customersAML.

e Know Your Customer (KYC): KYC processes verify the identities of users,
ensuring compliance with legal requirements while maintaining data privacyKYC.

e Data Privacy and Protection: Regulations like GDPR require blockchain plat-
forms to ensure transparency, minimize data retention, and support user rights such
as data access and deletion]

e Interoperability Standards: Standards such as ISO 20022 promote seamless
communication between blockchain networks and traditional financial systems, en-
hancing global regulatory compliancelSO 20022.

3.4 Role of Central Authorities in Blockchain Networks

While blockchain is inherently decentralized, central authorities play a vital role in en-
suring regulatory compliance and operational oversight:

e Regulatory Gatekeeping: Central authorities set compliance benchmarks, such
as AML and KYC standards, and enforce adherence through audits and penalties.

e Hybrid Governance Models: Many blockchain platforms adopt hybrid gover-
nance structures, combining decentralized decision-making with centralized compli-
ance layers to meet regulatory demands.

e Licensing and Supervision: Central authorities provide licensing frameworks for
virtual asset service providers (VASPs), ensuring they operate within legal bound-
aries while promoting trust and transparency.

Central authorities’ involvement does not contradict blockchain’s decentralized ethos but
instead facilitates its integration into the existing financial ecosystem. By bridging the
gap between innovation and regulation, they enable blockchain networks to thrive in a
compliant and secure manner.

"European Parliament and the Council of the European Union. General Data Protection Regulation
(GDPR): Official Journal of the European Union. Regulation (EU). 2018. URL: https://eur-lex.
europa.eu/legal-content/EN/TXT/?uri=celex’3A32016R0679.
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4 Governance Framework

4.1 Definition of Blockchain Governance in Cross-Border Pay-
ments

Blockchain governance in cross-border payments refers to the management and regulation
of blockchain networks that facilitate international financial transactions. This framework
ensures that the system complies with international laws, such as Anti-Money Laundering
(AML) and Know Your Customer (KYC) regulations, while offering transparency and
security.

4.2 Blockchain Governance initiatives

The evolution of blockchain governance has led to the emergence of collaborative ini-
tiatives aimed at standardizing governance approaches. A prominent organization in
this space is the International Association for Trusted Blockchain Applications
(INATBA)H. Established in April 2019, INATBA serves as a global forum that brings
together policymakers, regulators, industry leaders, and other stakeholders to promote
blockchain technology’s adoption and regulation. INATBA works to create an open and
inclusive governance framework for blockchain systems, focusing on fostering trust and
interoperability across borders.

Key objectives of INATBA include:
e Promoting the adoption of trusted blockchain technologies
e Facilitating dialogue between public and private sectors
e Advocating for regulatory convergence and legal certainty
e Encouraging interoperability and the development of global standards

Another notable example is the Blockchain Governance Initiative Network (BGIN)IT_EI,
launched in March 2020. BGIN brings together diverse stakeholders from the global
blockchain community to create an open and neutral platform for addressing governance
challenges. This initiative emphasizes the importance of collaborative approaches in
developing sustainable governance frameworks for blockchain systems, particularly in
cross-border payment applications.

Key objectives of BGIN include:
e Fostering common understanding of blockchain governance
e Facilitating collaborative problem-solving
e Promoting sustainable development of the blockchain ecosystem

e Encouraging multi-stakeholder participation in governance discussions

2Tnternational Association for Trusted Blockchain Applications (INATBA). About Us. Accessed
on 2024-11-20. International Association for Trusted Blockchain Applications (INATBA). 2024. URL:
https://inatba.org/about-us/ (visited on 11/20/2024).

1 Blockchain Governance Initiative Network (BGIN). A global initiative launched in March 2020 to
provide an open and neutral sphere for blockchain governance collaboration. 2020. URL: https://bgin-
global.org.
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4.3 Models of Governance (Decentralized vs. Centralized)

Blockchain governance models are generally classified into two main types: Decentral-
ized Governance and Centralized Governance. In a Decentralized Governance model,
decision-making authority is distributed across a large and diverse group of participants,
fostering transparency, inclusivity, and resilience. In contrast, a Centralized Governance
model consolidates decision-making power within a small group or a single central au-
thority, enabling more efficient and rapid decision-making, but often at the expense of
decentralization and community involvement.

4.4 Roles and Responsibilities of Participants (e.g., Node Op-
erators, Validators)

Key participants in blockchain governance include Node Operators and Validators. Node
Operators are responsible for maintaining the blockchain network’s infrastructure, ensur-
ing that nodes are running efficiently and securely. Validators, on the other hand, play a
critical role in ensuring the integrity of the blockchain by verifying and validating transac-
tions before they are added to the ledger. Both roles are integral to the network’s security,
stability, and overall functionality.[lz] In blockchain governance, key participants include ,
who maintain network infrastructure, and , who ensure the validity of transactions. Both
roles are essential to maintaining the integrity and security of the network.

4.5 Decision-Making Processes and Voting Mechanisms

Decision-making within blockchain governance typically involves various Voting Mech-
anisms through which stakeholders vote on proposed system changes, updates, or new
policies. These mechanisms may include methods such as majority voting, where the
decision is determined by the most votes, or weighted voting, where votes are distributed
based on certain criteria (e.g., token holdings or reputation). The choice of Voting Mech-
anisms depends on the governance model employed by the network and is critical to
maintaining fairness, security, and effective decision-making.

4.6 Governance Structures: Committees, Boards, and Advi-
sory Groups

Effective governance structures, including committees, boards, and advisory groups, are
essential for overseeing the blockchain network’s operations. These bodies provide strate-
gic direction, ensure decision-making is transparent and accountable, and manage the
implementation of system upgrades or policy changes. By having these structured enti-
ties in place, blockchain networks can maintain operational efficiency, ensure regulatory
compliance, and address the needs of various stakeholders.

“European Commission. Node Operators Operational Book (NOOB) 2023.06.15 (Clean). Accessed:
2024-11-21. 2023. URL: https://ec.europa.eu/digital-building-blocks/sites/download/
attachments/609583364/Node’200perators200perational’20Book#20%28N00B%297%202023.06. 15
20%28Clean’,29.pdfl
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4.7 European Blockchain Services Infrastructure (EBSI)

The European Blockchain Services Infrastructure (EBSI) represents a groundbreaking
approach to blockchain governance, established as a collaboration between EU Member
States, Norway, Liechtenstein, and the European Commission. EBSI is a flagship ini-
tiative, showcasing how blockchain technology can support cross-border services while
adhering to European values such as data privacy, security, and regulatory compliance.
Its importance lies in enabling a public-sector-driven blockchain framework that fosters
trust, standardization, and interoperability across bordersE].

Key aspects include:

e Public Sector Leadership: EBSI exemplifies how public institutions can lead
blockchain adoption, setting a benchmark for transparency, accountability, and reg-
ulatory alignment. This is crucial for cross-border payments, where trust between
jurisdictions is essential for the seamless exchange of value

e Enabling Cross-Border Services: EBSI accelerates the creation and integration
of cross-border payment systems by providing a unified framework for interoper-
ability between nations. By reducing legal and technical barriers, EBSI ensures
that transactions are processed efficiently, securely, and in compliance with inter-
national regulations. This directly benefits businesses and individuals engaged in
cross-border financial activities

e Verifiable Credentials for secure payments: EBSI’s implementation of ver-
ifiable credentials offers a robust mechanism for secure identity verification and
transaction authentication. For cross-border payments, this reduces fraud, enhances
trust, and ensures compliance with Know Your Customer (KYC) and Anti-Money
Laundering (AML) requirements, creating a secure environment for payment pro-
cessing.

e Promoting Standardization: EBSI plays a critical role in harmonizing blockchain
standards and specifications across member states, simplifying cross-border pay-
ment processes. This standardization reduces the complexity and costs associated
with integrating blockchain solutions into payment systems, enabling widespread
adoption by financial institutions and businesses.

5European Commission. European Blockchain Services Infrastructure. 2024. URL: https://hub.
ebsi.eu/| (visited on 02/27/2024).
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5 Compliance Framework

5.1 Identification of Applicable Regulations (Global and Re-
gional)

The regulatory landscape for blockchain-based cross-border payments involves global

standards like FATF and IMF guidelines, regional regulations such as the EU’s 5AMLD

and FinCEN] licensing requirements from bodies like the FCA and MAS, data protection

laws like GDPR, interoperability standards, and the integration of Central Bank Digital

Currencies (CBDCs), all aimed at ensuring compliance, security, and efficiency across
jurisdictions.

The key elements of this framework are illustrated in the following diagrams

6 Venn Diagram: Regulatory Compliance and Gov-
ernance

The Venn diagram below illustrates the key relationship between Regulatory Compliance
and the Governance Model in the context of cross-border payments using blockchain. The
diagram provides a visual representation of how these two critical components overlap
and interact within the framework of blockchain-based payment systems ][9]

Regulatory Compliance and Governance Model in Cross-Border Payments using Blockchain

Legal Compliance Cross-Border Payment Governance Framework
(e.g., KYC, AML) Regulation & Oversight  (e.g., Policies, Oversight)

Regulatory Compliance Governance Model

Figure 1: Intersection between Regulatory Compliance and Governance Model for Cross-
Border Blockchain Payments. By Olvis E. Gil Rios

16Q0lvis E. Gil Rios. Figure 1: Intersection between Regulatory Compliance and Governance Model for
Cross-Border Blockchain Payments. Created by Olvis E. Gil Rios. 2024.
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7 Bar Chart: Importance of Compliance and Gover-
nance Elements

This bar chart illustrates the relative importance of various compliance and governance
elements within the context of cross-border blockchain payments. The chart highlights
four key components that are crucial to ensuring both the regulatory compliance and
effective governance of blockchain-based payment systemsEl

Regulatory Compliance and Governance in Cross-Border Blockchain Payments

Blockchain-Specific Governance 85%

Cross-Border Payment Regulationf USSR — | 90%

Governance Framework (Policies, Oversight)

Legal Compliance (KYC/AML)

0 20 40 60 80
Importance Level

Figure 2: Relative importance of various components in the Regulatory Compliance and
Governance Model for Cross-Border Blockchain Payments. By Olvis E. Gil Rios

According to the ITU Focus Group on Digital Financial ServicesEL key regulatory frame-
works include:

e Global Standards:

— FATF Recommendations: Provides guidelines for virtual assets and service
providers, focusing on preventing money laundering and terrorist ﬁnancingﬂ

— Bank for International Settlements (BIS) Guidelines: Establishes principles
for financial market infrastructures and cross-border payment arrangements

— ISO 20022 Standards: Defines universal financial messaging schemes for pay-
ment systemﬂ

170lvis E. Gil Rios. Relative Importance of Various Components in the Regulatory Compliance and
Governance Model for Cross-Border Blockchain Payments. Figure caption created by Olvis E. Gil Rios.
2024.

I8ITU-T Focus Group on Digital Financial Services. Payment System Interoperability and Oversight:
The International Dimension. Technical Report. International Telecommunication Union, 2016. URL:
https://www.itu.int/en/ITU-T/focusgroups/dfs/Documents/10_2016/ITUFGDFS _REPORTY,
200N%20Payment/%20System%420InteroperabilityandOversightThe’20InternationalDimension-11-
2016. pdf.

MFinancial Action Task Force (FATF). “Virtual Assets: Targeted Update on Implementation of the
FATF Standards on VAs and VASPs”. In: (2024). URL: https://www.fatf-gafi.org/content/fatf-
gafi/en/publications/Fatfrecommendations/targeted-update-virtual-assets-vasps-2024.
htmll

Wnternational Organization for Standardization (ISO). ISO 20022: Universal financial industry mes-
sage scheme. 2024. URL: https://www.15020022.org.
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— ITU Payment System Interoperability Framework: Outlines technical and op-
erational standards for payment system integration

e Regional Regulations:
— European Union:
+ GDPR: Ensures data protection and privacy?
x MiCA: Regulates crypto-assets and related serviceﬂ

* New EU Payment Services Framework (2024): Enhances consumer pro-
tection and promotes innovation in digital payments>|

— United States:
« Bank Secrecy Act (BSA): Mandates transaction reporting and AML com-
plianceF_Z]
% State-specific virtual currency regulations

— Asia-Pacific: Various national frameworks for payment system integration

The ITU framework emphasizes four critical dimensions that must be addressed for reg-
ulatory compliance:

1. Legal Framework Harmonization:
e Alignment of national laws with international standards
e Resolution of jurisdictional conflicts
e Establishment of clear legal basis for cross-border operations
2. Technical Standards:
e Implementation of common messaging formats
e Adoption of standardized protocols for interoperability
e Security requirements for data exchange
3. Oversight Mechanisms:
e Definition of supervisory responsibilities
e Coordination between national regulators
e Monitoring and enforcement procedures

4. Risk Management:

2l European Parliament and the Council of the European Union. General Data Protection Regulation
(GDPR): Official Journal of the European Union. Regulation (EU). 2018. URL: https://eur-lex.
europa.eu/legal-content/EN/TXT/7uri=celex,3A32016R0679.

““European Union. Markets in Crypto-Assets Regulation (MiCA): EU framework for crypto-assets.
2024. URL: https://eur-lex.europa.eu/legal-content/EN/TXT/7uri=CELEX:32023R1112.

23European Commission. New EU framework to make instant payments fully available in euro across
the EU. 2024. URL: https://ec.europa.eu/commission/presscorner/detail/en/ip_24_5342
(visited on 03/14/2024).

24U.S. Department of Treasury. Bank Secrecy Act: Anti-Money Laundering Compliance. 2024. URL:

https://www.fincen.govl
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e Identification and mitigation of systemic risks
e Operational risk controls
e Cybersecurity requirements
These regulatory frameworks must be implemented holistically while considering;:

e Technological Neutrality: Ensuring regulations remain applicable across differ-
ent blockchain implementations

e Cross-Border Coordination: Facilitating cooperation between regulatory au-
thorities

e Innovation Balance: Maintaining compliance without stifling technological ad-
vancement

e Scalability: Allowing for growth and adaptation of regulatory frameworks as tech-
nology evolves

The integration of these regulatory requirements demands a dynamic approach that can
adapt to the evolving nature of blockchain technology while maintaining robust compli-
ance standards.

7.1 Compliance Procedures for Cross-Border Payments

Compliance procedures in cross-border payments focus on ensuring that all transactions
meet the necessary legal and regulatory standards. These procedures include verifying
the identity of participants, tracking the flow of funds, and implementing audit trails for
transparency.

7.2 Reporting Requirements and Transparency Measures

Reporting Requirements are essential for ensuring that blockchain transactions adhere
to international and national laws. According to UNCDF research, central banks are in-
creasingly focusing on transaction-level data for remittance transfers to better understand
market dynamics and develop data-driven policies. This includes automated platforms
for extracting information about remittance flows and foreign exchange marketd>]

Key reporting requirements should include:
e Systematic capture of transaction-level data
e Automated analysis of remittance flows
e Integration with existing central bank monitoring systems

e Standardized reporting formats for cross-border transactions

25UNCDF. A Model for the Systematic Capture, Management, and Analysis of Remittance Data
by Central Banks. Tech. rep. United Nations Capital Development Fund, 2024. URL: https://
migrantmoney . uncdf . org / resources / research / a - model - for - the - systematic - capture -
management-and-analysis-of-remittance-data-by-central-banks/.
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7.3 Risk Management in Blockchain Networks (Risk Mitigation
Strategies)

Effective Risk Management is essential in blockchain networks to address the risks related
to fraud, system vulnerabilities, and regulatory compliance. Mitigation strategies should
include:

e Robust Cybersecurity Measures: Implementing advanced encryption, multi-
factor authentication, and secure communication protocols to protect against ex-
ternal attacks and unauthorized access.

e Regular Audits and Vulnerability Assessments: Conducting frequent security
audits and vulnerability testing to identify and rectify potential weaknesses in the
blockchain infrastructure.

e Transaction Monitoring for Suspicious Activity: Continuously monitoring
transaction patterns to detect anomalies that may indicate fraudulent behavior or
malicious intent, thereby mitigating potential risks.

These strategies are vital in safeguarding the integrity of blockchain networks and ensur-
ing their resilience in the face of evolving threat{®|

7.4 Security Standards and Data Protection Regulations (e.g.,
GDPR)

Blockchain networks must adhere to stringent Security Standards to ensure the protection
of data and privacy. One of the most significant regulatory frameworks is the General
Data Protection Regulation (GDPR), which enforces rigorous requirements regard-
ing data privacy and security within the European Union. To comply with GDPR,
blockchain networks must:

e Ensure Data Minimization: Only collect and store data essential for the func-
tionality of the blockchain, limiting exposure of personal information.

e Guarantee Data Subject Rights: Implement mechanisms for users to access,
correct, or delete their personal data stored within the blockchain.

e Maintain Security by Design: Incorporate encryption, data anonymization,
and other techniques that align with the GDPR’s principles of data security and
integrity.

By embedding these compliance measures, blockchain systems can better safeguard user
data and meet the demands of data protection regulations.

7.5 Anti-Money Laundering (AML) and Counter-Terrorism F'i-
nancing (CTF) Guidelines

Adherence to AML and CTF guidelines is critical in ensuring that blockchain networks
prevent illegal activities such as money laundering and terrorism financing. These guide-

26Deloitte. Blockchain Risk Management: Navigating the Complexities of Distributed Ledger Tech-
nologies. Accessed: 2024-11-21. 2024. URL: https://www2.deloitte.com/content/dam/Deloitte/
us/Documents/financial-services/us-fsi-blockchain-risk-management.pdfl
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lines require blockchain participants to:

e Perform Due Diligence: Establish identity verification mechanisms for users, en-
suring that only legitimate participants engage in the network.

e Monitor Transactions: Continuously track and analyze transactions for patterns
indicative of illicit financial flows or suspicious activity.

e Report Suspicious Activity: Set up systems to promptly flag and report unusual
transactions to relevant authorities to comply with anti-money laundering laws.

By following these guidelines, blockchain networks can play an active role in preventing
illegal financial activities, ensuring trust, and maintaining regulatory compliance.
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8 Interoperability Standards

8.1 Technical Requirements for Blockchain Interoperability

The Technical Requirements for blockchain interoperability include the use of cross-chain
communication protocols, consensus algorithms that support multi-chain ecosystems, and
smart contracts that enable seamless interaction between different blockchain networks.
These technologies are fundamental to ensuring data and value can be exchanged securely
and efficiently across borders.

8.2 Standards for Secure Data Exchange Across Blockchain Net-
works

For secure and private data exchange, various Secure Data Exchange protocols have been
developed. These include cryptographic standards, data validation processes, and identity
verification mechanisms that ensure data remains confidential, integrity is maintained,
and unauthorized access is prevented across interoperable blockchains.

8.3 Legal and Regulatory Implications of Blockchain Interop-
erability

Legal Implications of blockchain interoperability are complex, as they involve navigating
varying legal frameworks and jurisdictional issues. For cross-border payments, regulations
must be adhered to across multiple countries, with special attention to anti-money laun-
dering (AML), data protection laws (such as GDPR), and financial transaction reporting
requirements.

8.4 Case Studies on Blockchain-based Governance Systems

Case Studies provide valuable insights into the practical application of blockchain in-
teroperability in cross-border payments. These case studies showcase how blockchain
technology has been used to streamline international payments, reduce transaction costs,
and improve transaction transparency by integrating different blockchain systems.

A notable case study in blockchain governance is the Neural Quorum Governance (NQG)
systemE], developed through collaboration between BlockScience and the Stellar Devel-
opment Foundation. This innovative governance model demonstrates how blockchain
systems can effectively manage cross-border payments while maintaining regulatory com-
pliance and operational efficiency.

The NQG implementation features several key components that make it particularly
relevant for cross-border payment systems:

e Weighted Multi-layer Hybrid Delegation: The system employs a sophisticated
voting mechanism that includes:

2"BlockScience and Stellar Development Foundation. “The Story Behind Neural Quorum Governance:
A Novel Approach to Blockchain Governance”. In: BlockScience Blog (2024). A comprehensive analysis
of Neural Quorum Governance implementation in blockchain systems. URL: https://blog.Dblock.
science/the-story-behind-neural-quorum-governance/,
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— Neural Governance and Voting Neurons for dynamic voting power adjustment
— Trust Graph implementation for reputation scoring
— Multiple aggregation layers for vote processing

¢ Quorum-based Consensus: Drawing inspiration from the Stellar Consensus Pro-
tocol, NQG implements a group delegation scheme that enhances decision-making
efficiency while maintaining Decentralization.

e Privacy-Preserving Features: The system incorporates mechanisms to protect
sensitive transaction data while ensuring regulatory compliance.

The implementation on Stellar’s Soroban smart contract platform demonstrates how gov-
ernance frameworks can be practically deployed in production environments. The sys-
tem’s architecture, utilizing two main contracts (voting_system and external_data_provider),
showcases an efficient approach to managing complex governance requirements while
maintaining system simplicity.

This case study highlights the importance of:
e [terative development and testing in governance implementation
e Balance between decentralization and operational efficiency
e Integration of regulatory compliance within the governance framework
e Scalability considerations in cross-border payment systems

The research presented in the document from the Bank for International Settlements
(BIS) provides valuable insights into the regulatory landscape surrounding cross-border
payments. It emphasizes the importance of compliance frameworks that adapt to the
evolving nature of financial technologies, particularly blockchain. This aligns with our
proposed governance model, which seeks to harmonize regulatory requirements with in-
novative financial solutions.
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9 Secure Transaction Protocol

9.1 Overview of Secure Transaction Protocols for Blockchain
Payments

Secure Transaction Protocol are essential in blockchain payments to ensure that trans-
actions are processed securely. These protocols guarantee that all participants in the
transaction can trust its validity, confidentiality, and integrity, minimizing the risks as-
sociated with fraud or unauthorized access.

9.2 Mechanisms for Ensuring Transaction Integrity

Ensuring Transaction Integrity involves cryptographic techniques such as hashing and
digital signatures, which guarantee that transaction data cannot be altered once it is
recorded on the blockchain. These mechanisms ensure that the transactions are valid
and cannot be tampered with during transmission.

9.3 Transaction Privacy and Data Security Protocols

Transaction Privacy is achieved through encryption methods that protect sensitive data
from exposure to unauthorized parties. Additionally, Data Security Protocols help safe-
guard transaction data against breaches, maintaining confidentiality and ensuring that
data integrity is upheld throughout the transaction process.

9.4 Protocol Standards and Industry Best Practices

Industry standards for blockchain transaction protocols continue to evolve, with organi-
zations like the Enterprise Ethereum Alliance (EEA) leading the development of robust
consensus mechanisms. A notable example is the QBFT (Quorum Byzantine Fault Tol-
erance) protoco]@, which provides:

e Immediate Finality: Transactions are confirmed as final once included in a block,
eliminating the need for multiple confirmations.

e Byzantine Fault Tolerance: The system can maintain consensus even if up to
one-third of validators are malicious or faulty.

e Deterministic Block Production: Ensures predictable block creation intervals,
enhancing transaction processing efficiency.

e Proof-of-Authority: Leverages a permissioned network model suitable for enter-
prise blockchain deployments.

These protocol standards are particularly relevant for cross-border payment systems,
where transaction finality and network reliability are crucial. The QBFT protocol’s em-
phasis on immediate finality and Byzantine fault tolerance makes it especially suitable
for financial applications where transaction certainty is paramount.

28Enterprise Ethereum Alliance. QBFT - A Proof-of-Authority Consensus Protocol. Technical Specifi-
cation. Version 1.0. Enterprise Ethereum Alliance, 2024. URL: https://entethalliance.org/specs/
qbft/v1/l
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Implementation of such standards must align with other Protocol Standards while main-
taining compliance with regulatory requirements. This includes ensuring that the con-
sensus mechanism supports:

Auditability of transactions

Regulatory reporting capabilities

Integration with existing financial systems

Scalability for high-volume payment processing

9.5 Cybersecurity Guidelines and Best Practices

Implementing cybersecurity best practices is vital to maintaining the integrity and con-
fidentiality of blockchain payment systems. A significant advancement in authentica-
tion security is the adoption of passkeys, which represent a shift away from traditional
password-based systems. Passkeys offer several advantages for blockchain-based payment
systems:

e Enhanced Security: Passkeys use public key cryptography, making them resistant
to phishing and replay attacks

e Improved User Experience: Biometric authentication and device-based verifi-
cation simplify the authentication process

e Cross-Platform Compatibility: Standards-based implementation allows for seam-
less use across different devices and platforms

e Regulatory Alignment: Passkeys align with strong customer authentication re-
quirements mandated by various financial regulations

Organizations must also implement role-based access control (RBAC) and enforce these
modern authentication methods alongside regular security audits and penetration testing
to identify and mitigate vulnerabilities.
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10 Risk Management and Audits

10.1 Key Risks in Blockchain for Cross-Border Payments

Blockchain Risk in cross-border payments include operational risks, financial fraud, cyber
threats, and compliance failures. These risks can have severe financial and reputational
consequences, especially when dealing with international transactions across multiple
regulatory environments.

The BIS framework emphasizes the importance of managing operational, financial, and
regulatory risks in cross-border payment systemsF_gL This is particularly crucial for blockchain-
based systems where risks can propagate rapidly across jurisdictions.

10.2 Risk Mitigation Strategies and Compliance Audits

To minimize the impact of these risks, Risk Mitigation strategies are implemented follow-
ing established international standards. A key framework is ISO 3100@, which provides
comprehensive guidelines for risk management that can be applied to blockchain systems.
The framework encompasses:

e Systematic Risk Assessment:
— Identification of potential risks across all operational areas
— Evaluation of risk impact and likelihood
— Prioritization of risks based on organizational context
e Integrated Management Approach:
— Integration of risk management into organizational processes
— Creation of value through improved decision-making
— Establishment of a risk-aware culture
e Continuous Monitoring and Review:
— Regular assessment of control effectiveness
— Adaptation to changing risk landscapes
— Documentation of risk management outcomes

These strategies are complemented by regular Compliance Audits to verify adherence
to regulatory standards. The implementation includes the use of encryption, multi-
signature wallets, and comprehensive regulatory compliance frameworks, all aligned with
ISO 31000’s principles of risk management effectiveness and organizational resilience.

29 Agustin Carstens, Hyun Song Shin, and Andrés Villegas. Cross-border payments: challenges, initia-
tives and the role of central bank digital currencies. BIS Working Papers 1015. Bank for International
Settlements, Feb. 2024. URL: https://www.bis.org/publ/work1015. pdf.

30International Organization for Standardization. ISO 31000:2018 Risk Management Guidelines. In-
ternational Standard ISO 31000:2018. Provides principles and guidelines for managing risk faced by
organizations. ISO, 2018. URL: https://www.iso.org/iso-31000-risk-management.html.

25


https://www.bis.org/publ/work1015.pdf
https://www.iso.org/iso-31000-risk-management.html

10.3 Financial Audits and Control Mechanisms (Internal & Ex-
ternal Audits)
Financial Audits help ensure that all financial transactions on the blockchain are accurate

and transparent. Both internal and external audits are necessary to maintain trust among
stakeholders and to meet regulatory requirements for financial reporting.

10.4 Incident Reporting and Response Protocols

In the event of a security breach or operational failure, Incident Reporting protocols
ensure that issues are documented and addressed promptly. A well-defined response
plan allows organizations to mitigate the impact of incidents and comply with legal
requirements for incident management.
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11 Data Privacy and Security

11.1 Data Protection Regulations

Data protection regulations, such as the General Data Protection Regulation (GDPR), are
central to safeguarding personal data in blockchain systems, especially for cross-border
payments. GDPR mandates that organizations handle personally identifiable informa-
tion (PII) with stringent care, ensuring that data is processed lawfully, transparently, and
securely. Given the decentralized nature of blockchain, compliance with these regulations
presents a challenge, especially in ensuring data privacy while maintaining the immutabil-
ity of blockchain records. Key mechanisms include pseudonymisation and anonymisation
to protect the identity of individuals involved in blockchain transactions. These methods
are encouraged by GDPR when handling personal data for research or analytics purposes
without compromising user privacy.

The transfer of data across borders under GDPR requires secure mechanisms such as
Standard Contractual Clauses (SCCs) or Binding Corporate Rules (BCRs) to ensure the
protection of personal data outside the EU. Other global jurisdictions, such as Califor-
nia’s CCPA, and regulations in Brazil and India, align with similar principles, requiring
organizations to maintain stringent data protection standards for cross-border data trans-

ferd?l]

11.2 Blockchain-Specific Data Privacy Issues (Pseudonymity vs.
Anonymity)

Blockchain networks pose unique privacy concerns due to their public ledger nature.
While pseudonymisation techniques ensure that data cannot be attributed to an indi-
vidual without additional information, they differ from anonymity, which fully removes
the ability to trace transactions back to specific individuals. In blockchain applications,
pseudonymisation is often favored to maintain a balance between transparency and pri-
vacy. However, ensuring full compliance with privacy regulations, like GDPR, requires
careful implementation to ensure that personal data is adequately protected while main-
taining the utility of blockchain technology.

11.3 Encryption Standards for Securing Payment Data

Ensuring the security of payment data in blockchain transactions requires the application
of robust encryption standards. TLS (Transport Layer Security) should be employed for
securing data in transit, preventing unauthorized access during transaction transmission
across networks. Additionally, payment data at rest should be encrypted using strong
algorithms such as AES (Advanced Encryption Standard) to protect sensitive informa-
tion from data breaches. Public-private key encryption mechanisms are also critical in
blockchain systems, ensuring that only authorized participants can access transaction

31European Commission. “Data protection - report on the General Data Protection Regulation”.
In: Law (2020). URL: https://ec.europa.eu/info/law/better-regulation/have-your-say/
initiatives/12322-Data-protection-report-on-the-General-Data-Protection-Regulation_
en.
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11.4 Cybersecurity Guidelines and Best Practices

Implementing cybersecurity best practices is vital to maintaining the integrity and con-
fidentiality of blockchain payment systems. Organizations must adopt role-based access
control (RBAC) and enforce multi-factor authentication (MFA) to prevent unauthorized
access to sensitive data. Furthermore, it is essential to perform regular security audits and
penetration testing to identify and mitigate vulnerabilities. Incident response protocols
should be in place to quickly detect, contain, and resolve security breaches. These mea-
sures help ensure the resilience of blockchain-based payment systems against potential
cyber threats™)

32European Commission. “Data protection - report on the General Data Protection Regulation”.
In: Law (2020). URL: https://ec.europa.eu/info/law/better-regulation/have-your-say/
initiatives/12322-Data-protection-report-on-the-General-Data-Protection-Regulation_
en.

33European Commission. New Rules to Boost Cybersecurity of EU’s Critical Entities and Networks.
Accessed: 2024-11-21. 2024. URL: https://ec.europa.eu/commission/presscorner/detail/en/ip_
24_5342,
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12 Intellectual Property Rights

12.1 Ownership of Data and Transactions

Blockchain’s inherent transparency and immutability offer a secure, decentralized method
to track ownership of data and transactions. By registering intellectual property (IP)
rights on a blockchain, creators can establish verifiable proof of ownership, ensuring
protection against infringements. The blockchain’s immutable ledger serves as a tamper-
proof record of ownership, and its transparent nature allows for the verification of IP rights
without the need for intermediaries. This is particularly beneficial in sectors like digital
media, where proving ownership in legal disputes can be challenging. The blockchain
guarantees a permanent, unchangeable record, offering increased confidence in IP owner-
ship and its validity IP Management.

12.2 Licensing Agreements for Blockchain Platforms

Blockchain technology can enhance licensing agreements by enabling automation through
smart contracts. These contracts allow creators to directly manage the licensing of their
intellectual property, reducing reliance on third-party intermediaries. Smart contracts
can automate processes such as royalty distribution, usage tracking, and compliance
checks, ensuring transparent and timely payments to creators. Furthermore, blockchain’s
decentralized nature minimizes the risk of unauthorized usage by providing transparent
and verifiable records of IP usage, making it easier to monitor licensing agreements and
ensure compliance Smart Contract{™}

12.3 Open Source vs. Proprietary Blockchain Solutions

The decision between open-source and proprietary blockchain solutions plays a signifi-
cant role in intellectual property management. Open-source platforms, such as Ethereum,
encourage community contributions and innovation but may offer less control over how
the technology is used and adapted. On the other hand, proprietary blockchain systems
provide businesses with greater control over their technology but may limit external par-
ticipation. Both approaches have implications for IP ownership, as open-source solutions
can promote collaborative development but also introduce challenges in protecting pro-
prietary IP. In contrast, proprietary systems offer more control but may not foster as
much innovation or community involvement Open Source Blockchain.

34Rabia Bajwa. “Intellectual Property Blockchain Odyssey: Navigating Challenges and Seizing Op-
portunities”. In: (2024). URL: https://arxiv.org/html/2410.08359v1.
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13 Dispute Resolution

13.1 Dispute Management in Blockchain Transactions

Disputes in blockchain transactions can arise from several sources, such as transaction
failures, mismatched expectations, or errors in the smart contract code. Blockchain’s
transparency and traceability offer valuable tools in identifying issues, but the decentral-
ized nature of blockchain can make resolving disputes challenging. One approach is the
integration of On-chain Arbitration, which uses blockchain itself to manage disputes by
embedding dispute resolution clauses directly within smart contracts. This allows for
self-executing dispute resolutions when predefined terms are violated. However, smart
contracts are not immune to bugs or errors in logic, which might result in disagreements
requiring human intervention®}

13.2 Legal Jurisdiction and Arbitration Clauses

The decentralized nature of blockchain technology can complicate legal jurisdiction, par-
ticularly when cross-border transactions are involved. Smart contracts can help resolve
these issues by incorporating arbitration clauses that specify which jurisdiction governs
disputes. For example, some blockchain platforms integrate provisions for arbitration
under international laws such as the UNCITRAL Model Law, allowing for the electronic
submission of disputes in a neutral venue. These clauses help avoid conflicts between
different legal systems and offer a structured approach to resolving disputes involving
blockchain transactions®o

13.3 Role of Smart Contracts in Resolving Disputes

Smart contracts play a crucial role in dispute resolution by automating and enforcing
the agreed terms between parties. When a smart contract is executed, it ensures that
all conditions are met without human intervention. However, if any issues arise, such as
breaches of contract or ambiguous terms, the contract can include built-in arbitration or
dispute resolution mechanisms. This ensures that disputes are resolved efficiently and
according to pre-agreed terms, often without the need for legal action. While arbitration
is effective in resolving conflicts, the code itself can be a source of dispute if it’s poorly
written or unclear. Therefore, well-designed smart contracts often contain safeguards to
direct users to external dispute resolution processes when necessarym

35Rakesh Sharma. “Smart Contract Dispute Resolution: What It Is and How It Works”. In: (2024).
URL: https://www.investopedia.com/news/how-are-disputes-smart-contracts-resolved/|

36Centre for Alternative Dispute Resolution. “Smart Legal Contracts — The Only Viable Approach to
the Arbitration of Blockchain Disputes?” In: (2022). URL: https://www.rgnulcadr.in/post/smart-
legal-contracts-the-only-viable-approach-to-the-arbitration-of-blockchain-disputes.

3'Rana Sajjad Ahmad - Columbia Law School. “Blockchain Arbitration: Promises and Perils”. In:
(2023). URL: https://aria.law.columbia.edu/blockchain-arbitration-promises-and-perils/.
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14 Future Considerations and Emerging Trends

14.1 Regulatory Challenges for New Blockchain Developments

As blockchain technology continues to evolve, it faces significant regulatory challenges
that arise from its decentralized nature. Regulatory bodies worldwide are struggling to
adapt their existing frameworks to address the unique aspects of blockchain, such as its
borderless and immutable structure. This often creates conflicts, particularly with data
protection laws like the GDPR (General Data Protection Regulation), which enforces
the right to be forgotten and other privacy measures incompatible with blockchain’s
immutability. Some jurisdictions, like Japan, have implemented detailed frameworks to
integrate blockchain with existing regulations, while others, such as China, have imposed
more restrictive policies on blockchain applications despite embracing the technology for

certain use.

14.2 Emerging Standards in Blockchain Governance

The emergence of decentralized autonomous organizations (DAO) and the growing adop-
tion of blockchain in various industries have led to the need for developing new governance
standards. These standards must strike a balance between the inherent decentralization
of blockchain and the requirements of global commerce and regulatory compliance. As
blockchain networks grow in complexity, the focus is shifting toward creating transparent
and secure governance models that maintain decentralization while ensuring accountabil-
ity and legal compliance. International bodies are now beginning to formalize standards
to regulate blockchain systems, particularly regarding Smart Contracts and decentralized
finance (DeFi)"}

14.3 Future Directions in Regulatory Compliance

Recent developments in cross-border payment systems emphasize the need for inclusive
design in regulatory frameworks. The UNCDEF’s policymaker’s handbook highlights that
future compliance frameworks should focus on:

Enabling low-value remittances through digital infrastructure

Balancing innovation with consumer protection

Creating sustainable and commercially viable payment models

Leveraging Digital Public Infrastructure (DPI) principleq”]

38KPMG. “Payments and Crypto: 2023 Regulatory Challenges”. In: (2023). URL: https://kpmg.
com/us/en/articles/2022/ten-key-regulatory-challenges-2023-payments-crypto.html,

3YShezon Saleem Mohammed Abdul. “Navigating Blockchain’s Twin Challenges: Scalability and Reg-
ulatory Compliance”. In: (2024). URL: https://www.researchgate.net/publication/382581530_
Navigating_Blockchain’s_Twin_Challenges_Scalability_and_Regulatory_Compliance.

WEuropean Commission. “Emerging Standards in Blockchain Governance”. In: (2024). URL: https:
//digital-strategy.ec.europa.eu/en/policies/blockchain-standards.

HUNCDF. A Policymaker’s Guide to Enabling Low-Value Remittances in Cross-border Payment
Systems. Tech. rep. United Nations Capital Development Fund, 2024. URL: https://migrantmoney.
uncdf . org/resources/research/a-policymakers-guide-to-enabling-low-value-remittances-
in-cross-border-payment-systems/.
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The future of regulatory compliance in blockchain technology will likely involve har-
monizing national and international standards to ensure seamless cross-border transac-
tions. Key compliance areas, such as anti-money laundering (AML), know-your-customer
(KYC), and data privacy, will become central themes in regulatory discussions. Regula-
tors will continue to refine frameworks to foster both consumer protection and innovation,
ensuring blockchain solutions can thrive within established legal boundaries. The future
may see the development of global regulatory frameworks for blockchain that can ac-
commodate its decentralized and borderless nature while preventing fraud and financial

crimd™

14.4 Regulatory Challenges for New Blockchain Developments

The European Union’s latest payment services framework, announced in 2024, represents
a significant shift in regulatory approach. This framework aims to modernize payment
services while ensuring consumer protection and promoting innovation. Key aspects
include enhanced security requirements for digital payments, improved transparency in
cross-border transactions, and specific provisions for blockchain-based payment systems.
These developments indicate a growing recognition of blockchain technology’s role in the
future of financial services, while emphasizing the need for robust consumer protection
measured™|

14.5 Emerging Standards in Blockchain Governance

Authentication policies are evolving to embrace passwordless technologies, with passkeys
emerging as a preferred standard for secure access to blockchain systems. This shift
represents a significant advancement in both security and user experience, with major
platforms and regulatory bodies increasingly supporting passkey adoption as a best prac-
tice for authentication in financial systemg™]

Global initiatives like the Blockchain Governance Initiative Network (BGIN) are playing
an increasingly important role in shaping the future of blockchain governance. BGIN’s
approach of providing an open and neutral platform for stakeholder collaboration rep-
resents a shift towards more inclusive and collaborative governance models. This multi-
stakeholder approach is particularly relevant for cross-border payment systems, where
coordination between different jurisdictions and stakeholders is crucial for successful im-
plementation.

14.6 Sustainable Development and Environmental Impact

The implementation of blockchain technology in cross-border payments must consider its
environmental impact and contribution to sustainable development. As highlighted by
the UNDP, blockchain technology has the potential to accelerate achievement of the SDGs

42Consensys. “Blockchain in Financial Service”. In: (2023). URL: https://consensys . io/
blockchain-use-cases/financel

4SEuropean Commission. New EU framework to make instant payments fully available in euro across
the EU. 2024. URL: https://ec.europa.eu/commission/presscorner/detail/en/ip_24_5342
(visited on 03/14/2024).

HMFIDO Alliance. FIDO Alliance: Passkeys. 2024. URL: https://fidoalliance .org/passkeys/
(visited on 03/14,/2024).
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through improved transparency, accountability, and efficiency in financial systemg™] This
framework addresses several key sustainability aspects:

¢ Environmental Sustainability:
— Adoption of energy-efficient consensus mechanisms
— Carbon footprint reduction strategies
— Integration with green finance initiatives
e Social Impact:
— Financial inclusion for underserved populations
— Reduction of remittance costs, which directly supports SDG 10.d™
— Support for developing economies
e Economic Development:
— Creation of sustainable financial infrastructure
— Promotion of transparent and efficient markets

— Support for digital transformation in developing regions

45United Nations Development Programme. The Future is Decentralised: Block Chains, Distributed
Ledgers, and the Future of Sustainable Development. White Paper. UNDP, 2018. URL: https://wuw.
undp.org/publications/future-decentralised.

#Task Force on Digital Financing of the Sustainable Development Goals (SDGs). “People’s Money:
Harnessing Digitalization to Finance a Sustainable Future”. In: UN Sustainable Development Group
(2020). URL: https://unsdg.un.org/resources/peoples-money-harnessing-digitalization-
finance-sustainable-future.
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15 Conclusion

15.1 Summary of Key Compliance and Governance Guidelines

In this study, we explored the essential compliance and governance guidelines for blockchain
technology in cross-border payments. These guidelines are critical to ensuring the secure,
legal, and efficient operation of blockchain systems. Key aspects of compliance include ad-
hering to AML and KYC regulations, ensuring data protection in accordance with laws
like the GDPR, and ensuring transaction transparency. Governance frameworks must
evolve to provide a balance between decentralization and effective oversight, with a focus
on maintaining Smart Contracts integrity and robust risk management protocols. The
importance of adhering to these regulations cannot be overstated, as they not only ensure
regulatory compliance but also foster trust and stability in blockchain applications.

15.2 Recommendations for Future Developments in Blockchain
Interoperability

Future developments in blockchain interoperability should focus on creating systems that
balance privacy and regulatory compliance while fostering seamless interaction between
diverse blockchain networks. Privacy-enhancing technologies, such as Zero-Knowledge
Proofs, as discussed by Vitalik Buterin in the proposal for Privacy Pools, represent a
promising avenue for achieving this balance. These protocols allow users to demonstrate
compliance with regulatory requirements, such as AML and KYC, without revealing their
complete transaction historylz_?].

By leveraging Privacy Pools, blockchain networks can establish a separating equilibrium
between lawful and unlawful users. This approach employs custom association sets that
verify the origin of funds without compromising user anonymity or exposing sensitive
data. Integrating such mechanisms into interoperable blockchain platforms will not only
enhance compliance but also protect user privacy in cross-border transactions.

Moreover, developing standardized frameworks for the implementation of zero-knowledge
proofs across blockchain ecosystems will promote trust and cooperation among regulatory
bodies globally. Future interoperability solutions must incorporate these standards to
enable secure, transparent, and privacy-preserving transactions that meet the needs of
various stakeholders, including regulators, businesses, and end-users.

To advance these goals, collaboration between international regulators, blockchain de-
velopers, and industry stakeholders is essential. This will ensure the establishment of
globally recognized standards for privacy-preserving technologies, paving the way for a
unified and resilient blockchain ecosystem.

47Vitalik Buterin et al. “Blockchain Privacy and Regulatory Compliance: Towards a Practical Equi-
librium”. In: (2023). URL: https://papers.ssrn.com/sol3/papers.cfm7abstract_id=4563364.
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Glossary

AML Anti-Money Laundering, a set of laws, regulations, and procedures to prevent
criminal activity through financial systems. 6-8, 10, 11, 32, 34, 38

AML and CTF Anti-Money Laundering (AML) and Counter-Terrorism Financing (CTF)
guidelines, which outline measures to prevent illegal financial activities. 19, 38

Applicable Regulations Laws and regulatory frameworks that govern cross-border
payments, including global and regional compliance standards. 38

Blockchain A distributed ledger technology that maintains a growing list of records
(blocks) that are linked using cryptography. 6, 8, 38

Blockchain Governance The management and regulation of blockchain networks, par-
ticularly in cross-border payment systems, ensuring compliance with legal frame-
works, transparency, and decision-making protocols. 38

Blockchain Interoperability The ability of different blockchain networks to commu-
nicate and interact with one another seamlessly, allowing for the exchange of data,
assets, and value across platforms. 38

Blockchain Risk The potential threats and vulnerabilities in blockchain networks that
can lead to financial losses, data breaches, or non-compliance with regulatory stan-
dards. 25, 38

Case Studies Real-world examples and use cases of blockchain interoperability, specif-
ically focusing on cross-border payment systems. 21, 38

Centralized Governance A governance structure where a central entity or group holds
the authority to make decisions for the network. 13, 38

Compliance Audits A systematic review of blockchain transactions and operations to
ensure adherence to relevant regulatory and legal standards. 25, 38

Compliance Framework The set of rules, regulations, and procedures designed to en-
sure that blockchain networks and cross-border payment systems adhere to legal
and regulatory requirements. 38

Cross-Border Payments Financial transactions where the payer and the recipient are
located in different countries. 6, 7, 38

DAO Decentralized Autonomous Organization, a fully autonomous organization that
operates on blockchain technology, often using smart contracts for governance. 31,

38

Data Privacy Laws A set of legal frameworks and regulations designed to protect in-
dividuals’ personal data from unauthorized access, use, or disclosure These laws
govern how organizations collect, store, process, and share data, ensuring trans-
parency, accountability, and security in handling sensitive information. 6, 38

38



Data Security Protocols Protocols designed to protect transaction data from breaches,
ensuring confidentiality, integrity, and availability during transmission and storage.
23, 38

Decentralization The distribution of control and decision-making across a network
rather than being concentrated in a single entity or authority. 6, 8, 22, 38

Decentralized Governance A governance model where decision-making power is dis-
tributed across a wide set of participants, eliminating the need for a central author-
ity. 13, 38

DeFi Decentralized Finance, a system of financial services built on blockchain, eliminat-
ing intermediaries like banks. 31, 38

FATF Financial Action Task Force, an intergovernmental organization that develops
policies to combat money laundering and terrorism financing. 7, 10, 16, 38

Financial Audits An examination of the financial activities and records of blockchain
networks to ensure transparency, accuracy, and compliance with financial regula-
tions. 26, 38

GDPR General Data Protection Regulation, a European Union law that governs data
protection and privacy for individuals. 7, 10, 17, 19, 21, 31, 34, 38

Governance Structures Organizational bodies such as committees, boards, and advi-
sory groups, designed to manage and oversee blockchain networks. 38

Incident Reporting The process of documenting and communicating security breaches,
operational failures, or compliance issues within blockchain systems. 26, 38

Interoperability The ability of different systems, platforms, or organizations to work
together seamlessly. 38

IP Management The process of managing intellectual property rights, including regis-
tration, licensing, and protection of assets. 29, 38

ISO 20022 A global standard for electronic data interchange between financial insti-
tutions, defining a common platform for messaging in payments, securities, trade
services, and cards. 11, 16, 38

KYC Know Your Customer, a process used by businesses and financial institutions to
verify the identity of their clients. 6, 7, 11, 32, 34, 38

Legal Implications The legal considerations and frameworks that govern the use of
interoperable blockchain networks, including jurisdictional issues and regulatory

compliance. 21, 38

MiCA Markets in Crypto-Assets Regulation, a European Union framework to regulate
cryptocurrency and related activities. 17, 38

Node Operators Participants in a blockchain network who maintain the system’s in-
frastructure, validating and relaying transactions. 13, 38
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On-chain Arbitration A blockchain-based system for resolving disputes directly on the
blockchain, using smart contracts and decentralized mechanisms. 30, 38

Open Source Blockchain A blockchain that is publicly available for anyone to use,
modify, or contribute to, typically with no licensing fees. 29, 38

Protocol Standards Industry-accepted rules and guidelines that define the require-
ments for secure, interoperable blockchain transaction protocols. 24, 38

Reporting Requirements Legal obligations for entities involved in cross-border pay-
ments to report specific transactions or activities to regulatory authorities. 18,
38

Risk Management The process of identifying, assessing, and mitigating risks in blockchain
networks to ensure operational stability and security. 19, 38

Risk Mitigation Strategies and measures aimed at minimizing the impact of identified
risks in blockchain systems, ensuring security and compliance. 25, 38

Secure Data Exchange Protocols and standards that ensure the safe and private trans-
fer of data across blockchain networks, preventing unauthorized access and data
breaches. 21, 38

Secure Transaction Protocol Protocols that ensure the authenticity, integrity, pri-
vacy, and security of transactions in blockchain-based payment systems. 23, 38

Security Standards Guidelines and regulations that ensure blockchain networks meet
required levels of security and data protection, including frameworks like GDPR.
19, 38

Smart Contracts Self-executing contracts with terms directly written into code, used
to automate and enforce agreements. 7, 38

Smart Contracts Self-executing contracts with the terms of the agreement directly
written into lines of code. 29, 31, 34, 38

Technical Requirements The underlying infrastructure, protocols, and technologies
that enable effective interoperability between different blockchain networks. 21, 38

Tokenization The process of converting rights to an asset into a digital token on a
blockchain. 7, 8, 38

Transaction Integrity The assurance that the transaction data remains unaltered dur-
ing transmission and that the transaction is valid and authorized. 23, 38

Transaction Privacy Mechanisms that protect sensitive data from unauthorized ac-
cess, ensuring that transaction details are concealed from third parties. 23, 38
Validators Entities responsible for confirming and validating transactions before they

are added to the blockchain. 13, 38

VASPs Virtual Asset Service Providers, entities offering services related to digital assets
such as exchanges, wallets, and payment platforms. 38

40



Voting Mechanisms Procedures used in blockchain governance to decide on proposed
changes or upgrades to the blockchain system. 13, 38

Zero-Knowledge Proofs Cryptographic methods that allow one party to prove to an-
other party that a statement is true without revealing any information beyond the
validity of the statement itself. 7, 8, 34, 38
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