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Abstract: This study explores in depth the application of blockchain technology in the field of cross-border payments and 
its important role in preventing fraud. This paper summarizes the basic principle of blockchain technology and its advantag-
es in cross-border payment, and then analyzes the current situation of cross-border payment market and the existing fraud 
problems. The study found that blockchain technology can effectively reduce the risk of fraud in cross-border payments 
by improving transaction transparency and traceability. However, the study also points out the limitations of blockchain’s 
application in cross-border payments and suggests directions for future research. Finally, this study puts forward enlighten-
ment and suggestions for the formulation of anti-fraud policies for cross-border payments in China, aiming to promote the 
further application of blockchain technology in the field of cross-border payments, ensure payment security, and promote the 
healthy development of the payment market.
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1. Introduction
With the continuous advancement of globalization, cross-border payment, as an important link of international trade 

and economic activities, continues to expand its market scale and has a strong growth momentum. However, with the rapid 
development of cross-border payment business, the problem of payment fraud has become increasingly prominent, which 
has brought huge economic losses to enterprises and individuals. Traditional payment systems have many shortcomings 
in terms of security, transparency and efficiency, which makes it difficult to effectively prevent fraud. In this context, 
blockchain technology, with its unique characteristics of decentralization, immutability and transparency, provides new ideas 
and methods for cross-border payment fraud prevention. This study aims to explore the application of blockchain technology 
in cross-border payments and its fraud prevention mechanism, analyze its advantages and challenges, and provide theoretical 
support and practical suggestions for further optimizing China’s cross-border payment fraud prevention policy.

2. Overview of blockchain technology
2.1 Basic principles and technical characteristics of blockchain

Blockchain technology, as a distributed ledger technology, its core lies in ensuring the security and imtamability of 
data through encryption algorithms. The basic principle of this technology can be summarized as follows: in a decentralized 
network, all participating nodes jointly maintain an ever-extending chain, and each block contains a certain number of 
transaction records, which are unanimously recognized by the whole network through the consensus mechanism[1]. 
Specifically, the fundamentals of blockchain can be expressed by the following formula:

( ) ( )( ) ( )1B n Hash B n T n= − ⊕

Where, ( )B n  represents the n block, ( )1B n − represents the 1n −  block, Hash function is used to ensure the uniqueness 

and immutability of the block content, ( )T n represents the transaction information contained in the n block, and ⊕  

represents the link operation of the block chain.
The technical characteristics of blockchain are mainly reflected in the following aspects: its decentralized structure 

eliminates a single point of failure and improves the robustness of the system; Ensure network security and data authenticity 
through proof of work or other consensus mechanisms; Transparency and traceability enable parties to establish trust 
without the need for third party involvement; The introduction of smart contracts opens up the possibility of automated, 
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disintermediated transactions, thereby essentially changing the complexity and efficiency of traditional transactions. These 
characteristics together form the basis for the wide application of blockchain technology in many fields such as finance, 
supply chain, and Internet of Things.

2.2 Application fields and development trends of blockchain technology
Blockchain technology, with its unique characteristics of decentralization, immutability and transparency, is gradually 

penetrating into many application fields and showing a broad development trend. In the financial sector, blockchain technology 
has been used to build new payment systems and optimize asset transaction processes, such as the circulation of digital 
currencies and cross-border payments; In supply chain management, blockchain significantly improves the transparency 
and efficiency of the supply chain by providing a full traceability of goods from the source to the hands of consumers[2]. In 
addition, blockchain has also shown its unique application value in the fields of copyright protection, identity authentication, 
and the Internet of Things. In terms of future development trends, the integration and innovation of blockchain technology 
will become the key, such as the combination of artificial intelligence, big data and other technologies, which will promote 
the application of blockchain to a deeper level and a wider scope. At the same time, as blockchain technology continues 
to mature, the challenges it faces such as privacy protection, transaction performance and regulatory compliance will also 
become a research hotspot, promoting the development of blockchain technology in a more secure, efficient and regulated 
direction.

2.3 Advantages and challenges of blockchain in the financial field
The application of blockchain technology in the financial field has brought revolutionary changes to the financial system 

with its unique advantages of decentralized architecture and encryption algorithms. Its advantages are mainly reflected in 
the following aspects: blockchain realizes the openness and transparency of transaction records through distributed ledger 
technology, which greatly improves the trust of financial activities; The disintermediation of transactions reduces the 
intermediate links, thus reducing transaction costs and improving the efficiency of capital flow. The application of smart 
contracts automates the execution of financial contracts and enhances the reliability and immediacy of contract execution[3]. 
However, the application of blockchain in the financial field also faces many challenges: on the one hand, the scalability 
of the technology and transaction processing speed have not reached the level of traditional financial systems; On the other 
hand, regulatory compliance issues, data privacy protection, and the adaptability of laws and regulations are all challenges 
that must be overcome before blockchain technology can be popularized in the financial sector.

3. Current situation and fraud of cross-border payment
3.1 Cross-border payment market size and growth trend

Cross-border payment, as the key support of international trade and economic globalization, its market scale is 
expanding, and the growth trend is significant. According to the latest data, with the rapid development of global e-commerce 
and frequent deepening of international exchanges, the cross-border payment market has shown exponential growth. On 
the one hand, the rise of emerging markets and increased consumer demand for cross-border goods are driving a surge in 
payment flows. On the other hand, technological innovation and the improvement of payment infrastructure have provided 
more convenient channels for cross-border payment[4]. However, this growth trend has not been smooth, and it has been 
accompanied by a rising risk of fraud. The complexity, multilateralism and regulatory differences of cross-border payments 
make the growth of market size and the prevention and control of fraud show a non-linear relationship. Therefore, an in-
depth analysis of the size and growth trend of the cross-border payment market is of vital significance for understanding the 
generation mechanism of fraud problems and formulating effective anti-fraud strategies.

3.2 Main fraudulent means and characteristics of cross-border payments
In the vast field of cross-border payment, fraud follows closely, and its main means are diverse and distinctive. Top of 

the list is account theft, where fraudsters quietly complete illegal transactions by stealing payment credentials or personal 
information; The second is transaction forgery, which realizes the illegal transfer of funds by forging transaction information 
or signatures. More insidious is synthetic identity fraud, in which fraudsters use fictitious or splicing identities to operate in 
regulatory blind spots. The common characteristics of these fraudulent means are: first, technical, the use of cross-border 
payment system loopholes and technical defects; The second is transnational, fraud across national borders, increasing the 
difficulty of detection; The third is concealment. Fraud often lurks in normal transactions and is difficult to be immediately 
detected [5].
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3.3 The losses caused by cross-border payment fraud to enterprises and individuals
Cross-border payment fraud occurs frequently, and its losses to enterprises and individuals are far-reaching and multi-

dimensional. For enterprises, direct financial losses bear the brunt, fraud not only leads to the loss of funds, but also may 
lead to a chain of credit crisis, and then affect the market position and long-term development of enterprises. In addition, 
fraud incidents also force companies to invest a lot of resources in risk control and remediation, which increases operating 
costs. For individuals, cross-border payment fraud often leads to a direct reduction in personal assets, and even affects credit 
records, causing long-term credit damage. What’s more, the disclosure of personal information can lead to identity theft, 
exposing victims to ongoing security threats.

4. Blockchain fraud prevention mechanism in cross-border payments
4.1 Design of decentralized payment process based on blockchain

One of the core advantages of the application of blockchain technology in the field of cross-border payment is the 
decentralized payment process design, which effectively improves the fraud prevention capability of the payment system. 
Under this mechanism, the payment process is restructured as a direct peer-to-peer interaction, eliminating the traditional 
centralized intermediary, thereby reducing the risk of fraud due to the failure or breach of the central node. Decentralized 
payment processes ensure that each transaction information is jointly recorded and verified by multiple nodes in the network 
through distributed ledger technology, greatly enhancing the immutability of data. In addition, the embedment of smart 
contracts makes payment conditions automatic and reduces human intervention, thus reducing the possibility of operational 
error or malicious fraud. However, this design is not perfect, it requires nodes in the payment network to maintain a high 
degree of consistency and reliability, which puts forward higher requirements for the overall architecture of the network and 
the coordination between nodes.

4.2 Use the immutability of blockchain to achieve transaction traceability
In the field of cross-border payments, the immutability of blockchain technology offers a revolutionary solution for 

the traceability of transactions. Once each transaction is recorded on the blockchain, it is like words engraved on a stone 
tablet, which cannot be changed or erased. This feature allows every cross-border payment to be accurately tracked, from 
the initiation of funds, flow to the final receipt, every link is clearly visible, providing strong technical support for fraud 
prevention. For example, through the distributed ledger of blockchain, regulators and enterprises can monitor transactions 
in real time and ensure the transparency of the flow of funds, thus effectively curbing illegal activities such as money 
laundering and fraud. The following data table shows the potential impact of blockchain technology in improving transaction 
traceability:

Table 1. Analysis of the impact of blockchain technology on transaction traceability

Indicator Traditional Payment System Blockchain Payment System

Transaction Transparency Low High

Risk of Data Tampering High Low

Traceability Efficiency Low High

Anti-Fraud Capability Low High

4.3 The application of blockchain smart contracts in fraud prevention
The application of blockchain smart contracts in the field of fraud prevention in cross-border payments has opened up 

a new era of financial transaction security. As a self-executing, verifiable digital protocol, smart contracts, combined with 
blockchain technology, provide a powerful tool for preventing fraud. In cross-border payments, smart contracts automatically 
enforce the terms of a transaction, ensuring that funds are automatically released once pre-set conditions are met, thereby 
avoiding the risk of fraud that can arise from human intervention. In addition, the transparency and immutability of smart 
contracts allow the behavior of both parties to a transaction to be accurately recorded, and any fraud attempts will leave 
an indelible mark. However, the application of smart contracts is not invulnerable, and their own code vulnerabilities, 
uncertainty in the execution environment, and other factors may also become new avenues for fraud. Therefore, how to give 
full play to the anti-fraud effectiveness of smart contracts while strengthening the identification and control of their potential 
risks has become an important topic of current research.
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5. Conclusions
Through the analysis of the cross-border payment market size and growth trend, as well as the application of 

blockchain technology in cross-border payments, this study reveals the significant advantages of blockchain in improving 
transaction traceability and fraud prevention. The study found that the immutability of blockchain technology provides 
a more secure and transparent transaction environment for cross-border payments, effectively reducing the risk of fraud. 
However, the widespread application of blockchain technology still faces many challenges, such as technology maturity, 
regulatory adaptability, and market acceptance. Looking to the future, China should actively promote the deep integration 
of blockchain technology and cross-border payment business, and improve relevant laws and regulations to promote the 
healthy development of the cross-border payment industry. The research results of this study provide a useful reference for 
the practice of cross-border payment fraud prevention, and also lay a theoretical foundation for subsequent research.
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