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Abstract

This study delves into how blockchain technology addresses information barriers,
lack of trust, and speed of response in supply chain finance credit. Combining the-
oretical models and practical cases, the study reveals that blockchain realizes real-
time sharing, immutable and full traceability of transaction data in supply chain
finance credit through the advantages of distributed ledger and smart contracts, sig-
nificantly improving transparency and credibility. The innovative system architec-
ture designed and validated uses blockchain to manage supply chain assets, execute
credit assessment and risk control strategies, improve the efficiency and accuracy
of credit decisions, and enhance risk anticipation and response capabilities. This
research has proved that blockchain effectively solves the information asymmetry
of traditional models, strengthens the trust relationship between participants, and

substantially optimizes the quality of credit services and processing speed. At the
same time, this study conducted an in-depth analysis of the challenges and risk
points in the application of blockchain in supply chain finance and credit. It pro-
posed corresponding risk management measures and solutions, providing a solid
theoretical basis and practical reference for promoting model innovation in this
field. This study also helped to improve the financing efficiency of the real econ-
omy and enhance the competitiveness of the industrial chain.
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1. Introduction

Supply chain finance can effectively solve the financing problems of small and medium-sized enterprises and optimize
the efficiency of capital circulation, but in practice, it faces problems such as information asymmetry, complicated op-
eration processes, and default risk prevention and control. Blockchain technology relies on distributed database charac-
teristics to ensure data security, transparency, and traceability through time stamps, consensus mechanisms, and encryp-
tion algorithms, enhance the foundation of trust, automate operations, reduce costs, and strengthen risk control through
smart contracts. This study aims to use empirical analysis and case studies to explore how blockchain can improve the
information flow, risk control mechanism, and operational efficiency of supply chain finance credit, so as to promote
the innovation process of supply chain finance in China, optimize resource allocation, and open up new financial ser-
vices paths for the development of real economy, with both theoretical and practical value.
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2. Related theories and technical foundations
2.1 Theoretical basis and practical application of supply chain finance credit

As a deep integration mode between entities and financial services, supply chain finance and credit provide personalized
financing solutions for enterprises on the chain through the analysis and application of transaction chain, capital flow,
and logistics information. The model leverages core corporate credit transmission mechanisms to accurately assess and
optimize credit risk for each firm within the supply chain, ensuring that participants have access to liquidity support to
sustain operational growth. Under the framework of finance, it innovates and launches multiple product forms (such as
accounts receivable financing, prepayment financing, etc.) to meet the capital demand within the supply chain, improve
the efficiency of capital flow, and stimulate the vitality of the industrial chain and economic benefits (Mohamed Grida
& Noha A Mostafa, 2023).

Risk management is the core of the stable operation of supply chain finance credit. Current research focuses on the
use of blockchain and other information technologies to strengthen risk identification, assessment, and control capabil-
ities. Blockchain technology can verify transaction authenticity, disperse credit risk, reduce operational risk, ensure the
safe and efficient operation of financial resources, promote the healthy and sustainable development of supply chain
finance and credit, provide accurate, safe, and convenient services for small and medium-sized enterprises, and effec-
tively enhance the overall competitiveness of the supply chain (Bandhu Kailash Chandra et al., 2022).

2.2 Principles of blockchain technology and its application progress and impact in the financial field

Blockchain technology is an innovative decentralized distributed database system built on cryptographic principles,
aimed at ensuring the security, integrity, and immutability of data. The core elements of this technology include block
structure, consensus mechanism, timestamp, hash algorithm, public and private key encryption, and distributed consen-
sus (Jain Suresh, 2022).

The working principle of blockchain is that transaction information is packaged into individual blocks and linked
together through a hash algorithm to form a continuous and immutable data chain; Each block contains the hash value
and timestamp of the previous block, ensuring the integrity and traceability of historical transaction records. In addition,
smart contracts, as a program that automatically executes contract terms, can be implemented on the blockchain, greatly
improving the automation and transparency of financial transactions.

In recent years, blockchain technology has rapidly developed and demonstrated broad application prospects in the
financial field. In terms of payment settlement, blockchain can achieve real-time peer-to-peer clearing, greatly improv-
ing the efficiency of fund flow and reducing the cost and complexity of cross-border payments. In asset securitization,
trade financing, and supply chain finance businesses, financial institutions have achieved real-time sharing of transaction
information and anti-tampering records by building consortium chains or utilizing public chains, effectively solving
trust issues and significantly improving business processing speed and accuracy. At the same time, the application of
smart contracts enables the automation of processes such as credit issuance, repayment, and default handling, greatly
reducing human operational and credit risks, and thereby providing strong technical support for the modernization and
upgrading of financial services.

2.3 Application of rapid response theory in supply chain management

Rapid response is one of the core strategies of modern supply chain management, which emphasizes the supply chain
system's keen insight and rapid adaptability to changes in market demand. This theory covers multiple key areas such
as agile manufacturing, precise supply and demand forecasting, and inventory management optimization, aiming to
improve the flexibility and collaborative efficiency of the supply chain and achieve rapid response to market fluctuations.
Practical cases have shown that rapid response strategies can significantly shorten the product lifecycle, effectively
reduce inventory costs, and improve customer satisfaction by timely meeting customer needs, thereby enhancing enter-
prise competitiveness.

In the field of supply chain finance and credit, the application value of rapid response theory is particularly prominent.
Financial institutions need to have the ability to efficiently assess credit demand, approve loans in real-time, and dy-
namically monitor risks to meet the urgent funding needs of enterprises in a rapidly changing market environment. The
combination of rapid response concepts and blockchain technology has brought revolutionary changes to the supply
chain finance credit business. Blockchain technology not only enables real-time updates and ensures transparent and
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traceable transaction information, but also drives automated processes through smart contracts, greatly improving the
processing speed and accuracy of supply chain financial credit. This innovative combination enables financial institu-
tions to complete the review and disbursement of corporate financing needs in the shortest possible time, accelerates
fund flow, improves the operational efficiency and stability of the entire supply chain, and further promotes the healthy
development of the real economy (Saurabh, 2022).

3. The application mode of blockchain technology in supply chain finance credit

3.1 Architecture design and key components of supply chain financial credit system based on blockchain
technology

When constructing a modern supply chain financial credit system based on blockchain technology, we delve into an
innovative and efficient architecture design solution. The system is based on a distributed ledger platform and ensures
the security and immutability of all transaction information through secure encryption mechanisms. It covers multiple
participants in the supply chain finance ecosystem, including core enterprises, financial institutions, suppliers, and end
customers.

The core components and operational mechanisms of this architecture design are as follows:

(1) Distributed ledger: All transaction records related to supply chain finance and credit are stored in block form on
distributed network nodes, forming a decentralized database, ensuring the transparency, searchability, and tamper re-
sistance of the data. Each participating node jointly maintains and updates this shared ledger, thus forming a complete
transaction chain of historical data.

(2) Consensus mechanism: Adopting consensus algorithms such as Proof of Work (PoW), Proof of Stakes (PoS), or
customized based on the characteristics of the alliance chain, to ensure that all participants reach a consensus on the
update of the ledger, and to ensure the authenticity and legality of transaction information.

(3) Smart Contract: Transforms the business logic and conditions of financing application approval, loan disburse-
ment, repayment, and default handling into automatically executed code, namely smart contracts, achieving high auto-
mation and intelligence of the credit process, greatly improving business processing efficiency.

(4) Identity authentication and rights management: Using the public-private key encryption system to authenticate
the participants, while allocating the corresponding data access rights according to different roles, ensuring the security
and compliance of the system operation.

(5) Asset digitization: Through blockchain technology, physical assets such as inventory and accounts receivable can
be converted into digital assets and recorded on the blockchain, achieving asset ownership confirmation, efficient cir-
culation, and real-time monitoring, effectively solving the problems of difficult asset ownership confirmation and
opagque circulation in traditional supply chain finance.

3.2 Utilizing blockchain technology to achieve transparency and real-time tracking of supply chain assets

The application of blockchain technology in supply chain finance credit has played a crucial role, especially in achieving
transparency and real-time tracking of supply chain assets. By transforming traditional supply chain assets such as ac-
counts receivable, inventory, prepayments, etc. into digital form and recording them on the blockchain, the relevant
information of each transaction is encrypted and encapsulated into blocks, which are linked in chronological order to
build an immutable and traceable transaction chain (Hamledari Hesam & Fischer Martin, 2021).

This process has given new life to supply chain assets: physical assets can be mapped to digital assets on the chain,
and transaction information generated at every stage from purchase order generation, and establishment of shipping
documents, to confirmation of quality inspection reports can be instantly uploaded to the blockchain network. This
highly transparent information flow not only enhances the visibility of the asset circulation process but also enables all
participants to view changes in asset status and the entire circulation process at any time while protecting commercial
privacy, thereby significantly improving financing efficiency.

Meanwhile, the application of blockchain technology is of great significance for preventing fraudulent behavior. Due
to the traceable nature of each transaction, it ensures the true trade background of fund flow, greatly reducing false
transactions and credit risks. Financial institutions can rely on the complete transaction history on the blockchain to
accurately evaluate the credit status and actual value of assets of participating enterprises in the supply chain, and make
more accurate and timely credit decisions, promoting the safe and efficient operation of the entire supply chain financial
system.
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3.3 Application of smart contracts in credit evaluation and risk control in supply chain finance credit

Smart contracts are crucial in supply chain finance because they enable automatic contract execution and intelligent risk
control through pre-programmed logic. Specifically, in the accounts receivable financing scenario, smart contracts au-
tomatically trigger the loan origination process based on real transactions and preset conditions, such as delivery ac-
ceptance, ensuring transparent and efficient operation. At the same time, smart contracts monitor the operation and cash
flow of enterprises in real-time, and built-in early warning mechanisms to identify potential risks, such as supplier fi-
nancial deterioration or trade problems, can quickly launch risk control plans, notify financial institutions and take ac-
tions, significantly improve the efficiency and security of risk management, and effectively ensure the steady operation
of supply chain finance credit business.

4. Risk management and countermeasures suggestions
4.1 Analysis of potential risks and influencing factors in the application of blockchain technology

Although blockchain technology has shown significant advantages in the field of supply chain finance and credit, there
are also some potential risks and challenges in its application process. Mainly including:

(1) Technical risks: such as system security issues, consensus mechanism vulnerabilities, smart contract programming
errors, etc., may lead to data loss, tampering, or malicious exploitation.

(2) Legal and regulatory risks: The legal status, digital asset ownership recognition, and cross-border transactions of
blockchain in current laws and regulations still need to be clarified and improved. At the same time, the uncertainty of
regulatory policies may also cause difficulties for business development.

(3) Information security and privacy protection: Although blockchain has high transparency, ensuring that trade se-
crets and personal privacy are not leaked while achieving information sharing is a major challenge.

(4) Risks in Collaborative Ecological Construction: Issues such as trust building among participants, design of benefit
distribution mechanisms, and consistency of cooperation intentions may affect the stability and activity of blockchain
networks.

4.2 Targeted risk management strategies and prevention and control mechanism construction

When blockchain technology is applied to supply chain finance credit, it is critical to build a comprehensive risk man-
agement strategy. The top priority is to strengthen technology research and development and security audits, continue
to invest in core research and development, use advanced encryption protection technology to improve system security,
and regularly conduct rigorous audits to fix potential vulnerabilities in a timely manner. At the same time, actively
promote the legislative process and improve the regulatory framework, actively participate in the formulation of regu-
lations, build a legal environment that ADAPTS to the development of blockchain technology, and ensure compliance
operations.

In terms of data management, zero-knowledge proof, homomorphic encryption, and other technologies are used to
achieve flexible data permission control and meet the needs of information transparency while protecting corporate
privacy and trade secrets. In addition, reasonable incentive mechanisms and cooperation agreements are designed to
balance the interests of all parties, establish fair cooperation rules, enhance the foundation of trust, and ensure the sta-
bility and sustainable development of services.

Through the above comprehensive measures, we can effectively deal with the risks and challenges of blockchain
applications and promote the healthy development of the supply chain finance credit industry.

4.3 Integration strategy of policy guidance and technological innovation

The government should provide active guidance and support at the policy level, encouraging financial institutions and
enterprises to explore innovative applications of blockchain technology in the field of supply chain finance and credit.
Specific measures include:

(1) Develop support policies: Provide tax incentives, financial subsidies, and other policy support to reduce the initial
application costs of blockchain technology.

(2) Building standard specifications: Leading or participating in the development of industry standards and guidance
specifications, providing a clear path and basis for the implementation and application of blockchain technology in the
field of supply chain finance.
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(3) Strengthen the linkage between industry, academia, and research: Encourage deep cooperation between universi-
ties, research institutions, and enterprises to jointly research and solve key problems in the practical application of block-
chain technology.

(4) Building demonstration projects: Select representative industries and regions to pilot the implementation of block-
chain supply chain finance projects, promote through successful cases, and accelerate the popularization and deepening
application of technology.

5. Conclusion and prospect
5.1 Summary of research results

This study deeply analyzes the application of blockchain in supply chain finance and credit, revealing that it effectively
solves the problems of information asymmetry, low efficiency, and risk control. Empirical data shows that after the
adoption of blockchain technology, decision-making efficiency and asset transparency are significantly improved, and
the accuracy of credit assessment is increased. Case studies have shown that blockchain optimizes financing processes,
reduces costs, and increases the efficiency with which funds are used. At the same time, the study comprehensively
examines the potential risks and puts forward targeted risk management strategies and prevention and control mecha-
nism construction plans.

5.2 Inspiration and prospect for the future development of supply chain finance

Blockchain technology will profoundly change the supply chain financial ecology, and with the maturity of technology,
the improvement of regulations, and the deepening of cognition, it is expected to achieve efficient resource allocation,
low cost, and strengthened risk control in the future. Blockchain drives the decentralized and intelligent development of
supply chain finance, integrates technologies such as the Internet of Things and Al to build a comprehensive digital
system, spawns innovative products and service models, and provides more convenient, flexible, and inclusive financial
services for the real economy.

5.3 Directions and suggestions for further research

Although this research has produced fruitful results, there is still room for the development of blockchain in the appli-
cation of supply chain finance and credit, and the following problems need to be solved: (1) Optimize the blockchain
architecture design for different scenarios, and select consensus algorithms and privacy protection technologies that
meet business needs; (2) Explore how cross-chain technology can achieve information sharing and synergies in multi-
agent and multi-platform environments; (3) Keep up with global regulatory developments and develop blockchain com-
pliance solutions that meet the requirements of new environmental regulations; (4) In-depth research on the integration
potential of blockchain, big data, cloud computing and other cutting-edge technologies, and tap the overlapping utility
and innovative business models.
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