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Abstract: With the rapid advancement of blockchain technology and fintech, digital 

currencies pose significant challenges to traditional banking systems and may catalyze 

systemic transformations. This study focuses on China's digital Renminbi (e-CNY), 

analyzing its impact on payment clearing, monetary policy, risk management, and market 

competition. Through the Shenzhen pilot program, it explores the effects of e-CNY on 

banking operations and potential strategies for banks to adapt. Additionally, it provides 

insights into global digital currency trends and their implications for the financial system, 

highlighting the transformation of the banking industry.  

1. Introduction 

1.1. Research Background and Significance 

Digital currency has rapidly evolved from a theoretical concept to a central focus for global 

central banks and financial institutions amid fintech advancements[5]. As the world's second-largest 

economy and a fintech leader, China took the lead in launching a central bank digital currency 

(e-CNY), setting a model for other nations. The digital Renminbi has not only transformed 

traditional payment methods but also enhanced efficiency and convenience. It has reshaped key 

aspects of banking, including payment clearing, monetary policy, risk management, and market 

competition. This study systematically examines the digital yuan's multidimensional impact on 

banking, providing both theoretical and practical insights for the future transformation of the 

financial sector. The findings offer valuable references for countries developing central bank digital 

currencies. The diagram (see Figure1) illustrates this evolution, from private-sector-issued 

cryptocurrencies like Bitcoin and stablecoins to the bifurcation of central bank digital currencies 

into wholesale and retail forms. 

 

Figure 1: Evolution of Digital Currency. 

Financial Engineering and Risk Management (2024) 
Clausius Scientific Press, Canada

DOI: 10.23977/ferm.2024.070523 
ISSN 2523-2576 Vol. 7 Num. 5

180



1.2. Research Questions and Methodology 

This study aims to explore the profound impact of digital currencies, particularly China's e-CNY, 

on the traditional banking system. The research will address the following key questions: 

 What are the impacts of the digital yuan on the core functions of the traditional banking 

system, and how are these effects manifested? 

 How has the introduction of the digital yuan redefined the roles and functions of traditional 

banks in payment clearing and monetary policy execution? 

 In response to the rapid rise and challenges of digital currencies, what strategies should 

traditional banks adopt to maintain their market position and enhance competitiveness? 

This study employs a literature review, case study, and theoretical analysis to investigate the 

impact of digital currencies on traditional financial systems. First, it reviews existing research and 

theoretical frameworks. Second, it analyzes the Shenzhen digital yuan pilot project as a case study 

to examine the practical effects of the digital yuan on the banking sector. Finally, based on the 

findings, the study proposes strategies for banks to adapt to the digital currency era and outlines 

future development directions. This research offers both theoretical support and practical guidance 

regarding the financial implications of digital currencies. 

2. Literature Review 

2.1. Development and Application of Digital Currency 

In recent years, the rapid development of digital currencies has spurred academic exploration 

into their technological implementation, economic impacts, and regulatory frameworks, leading to a 

systematic theoretical foundation. Narayanan et al. [6], in Bitcoin and Cryptocurrency Technologies, 

analyze blockchain's fundamental principles, arguing that digital currencies are a natural outcome of 

financial technology advancements, thereby establishing a key theoretical basis for understanding 

their technical aspects. As research has progressed, attention has shifted toward the macroeconomic 

implications of digital currencies. In The Future of Money, Prasad[7] examines how widespread 

adoption could undermine traditional central bank tools, particularly in regulating money supply 

and interest rates. His work underscores the significant challenges that digital currencies present to 

existing monetary policy frameworks, generating broader academic interest in the associated policy 

risks. 

Despite extensive research on digital currencies' technical characteristics and macroeconomic 

impacts, studies on China's digital currency, especially its effects on international trade settlements, 

are relatively limited[5]. This gap is notable given China's leadership in central bank digital 

currency development and its status as a major trading nation, highlighting the need for more 

systematic research in this area. 

2.2. Challenges Facing Traditional Banking Systems 

Over the past decade, the rise of financial technology (FinTech) and decentralized finance (DeFi) 

has significantly reshaped the financial industry, challenging traditional banking systems. Early 

research, such as that by Arner, Barberis, and Buckley[1], highlighted how FinTech advancements 

are eroding banks' dominance in payments, lending, and risk management, leading to increased 

competition. 

As FinTech evolves, DeFi has emerged as a key research focus. Sun[9] notes that DeFi utilizes 

blockchain technology to create decentralized, automated transaction models, fostering innovative 

business approaches in finance. The rise of digital currencies further challenges traditional banking 
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roles. Jiang and Liao[3] argue in Digital Currency Impacts and Strategies for Commercial Banks 

that from a national strategic perspective, the issuance of digital currency is crucial for the 

internationalization of the RMB, enhancing competitiveness in the international payment system, 

and controlling data resources. Therefore, the prompt implementation of digital currency is 

imperative. Concurrently, regulators need to swiftly develop frameworks to protect investors and 

mitigate risks like money laundering, necessitating a responsive approach from both financial 

institutions and regulatory bodies. 

3. Theoretical Framework 

3.1. Core Elements of Digital Renminbi 

Notably, Central Bank Digital Currency (CBDC) enhances government control over the financial 

system and allows for more effective intervention in business cycles, as well as combating illegal 

activities such as tax evasion and money laundering. The introduction of CBDC can increase public 

trust in the banking system[8] and facilitate the effective transmission of existing monetary 

policy[2]. 

In the circulation stage, commercial banks and payment institutions distribute digital RMB 

through diverse financial channels and payment platforms. This requires developing a robust 

infrastructure to integrate digital RMB into various financial products and services. The process 

includes embedding digital RMB into current payment systems and leveraging fintech innovations 

to enhance payment and transfer efficiency, ensuring seamless integration with everyday financial 

transactions. In the usage stage, users conduct everyday transactions via mobile apps and smart 

terminals, benefiting from the convenience of digital currency. This phase emphasizes the practical 

implementation of payments, with a focus on optimizing the user experience through intuitive 

interfaces and strengthened security features, ultimately enhancing both payment ease and user 

satisfaction. 

The diagram below(see Figure 2) illustrates the flow of digital currency from the central bank to 

commercial banks, and finally to users, where savings are returned to the banks. This structured 

path not only boosts payment efficiency but also strengthens financial system stability. By 

embedding digital RMB into economic activities, it accelerates the digital transformation of the 

economy, fosters financial innovation, and ultimately enhances the user experience. 

    
(Source: People's Bank of China, Great Wall Securities Research Institute) 

Figure 2: Central Bank Digital Currency (CBDC) Dissemination Path. 

3.2. Impact Mechanisms of Digital Currency on Traditional Banking Systems 

The impact of digital currency on traditional banking systems manifests through several key 
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mechanisms: 

 Payment Settlement: Digital currencies eliminate reliance on banks by enabling direct 

payments, significantly reducing transaction costs and time, thereby weakening banks' dominance 

in the payment sector. 

 Monetary Policy Implementation: Digital currencies allow central banks to directly control the 

money supply and circulation, bypassing traditional banking channels and enhancing the precision 

and effectiveness of monetary policy. 

 Risk Management: The transparency and traceability of digital currencies provide new tools 

for risk management, though their anonymity and cross-border mobility complicate anti-money 

laundering and counter-terrorism financing efforts. 

 Market Competition: The widespread adoption of digital currencies creates new business 

models for fintech companies, squeezing traditional banks' market share and driving them to 

innovate their business models and technologies. 

Through these mechanisms, digital currencies bring profound changes to payments, monetary 

policy, and risk management, while also driving competition and innovation in the financial market. 

4. A Case Analysis of Digital Renminbi Pilot Program in Shenzhen City 

4.1. Background and Objectives  

Shenzhen, as China's first Special Economic Zone and a leading hub for technological 

innovation, was chosen as a pilot city for the digital Renminbi project. The initiative aims to 

evaluate the technical feasibility, market acceptance, and impact of e-CNY on the financial system 

across various application scenarios. By incorporating retail payments, public services, and 

transportation, the pilot assesses digital Renminbi's performance in improving payment efficiency, 

enhancing financial inclusion, and refining monetary policy. The insights gained from Shenzhen's 

pilot provide valuable data and practical feedback, guiding the broader national rollout and 

optimizing future strategies. 

4.2. Progress and Achievements 

Since its launch in October 2020, the digital Renminbi pilot in Shenzhen has made substantial 

progress across multiple sectors. By 2023, it has seen widespread adoption in retail payments, 

public transportation, government subsidies, and cross-border trade, with total transactions 

surpassing hundreds of billions of Renminbi. The Shenzhen metro and bus systems now fully 

support digital Renminbi payments, enhancing convenience for passengers. Additionally, the use of 

digital Renminbi for government subsidies has improved transparency and accuracy in 

disbursements, streamlining public services. These applications provide valuable real-world data, 

laying a solid foundation for the future expansion and refinement of the digital Renminbi. 

To optimize the benefits of the digital Renminbi and improve the consumer environment, the 

Shenzhen Branch of the People's Bank of China, in collaboration with relevant departments, 

launched the "Promotion Plan for Digital Renminbi Pilot in the Prepaid Business Sector" in June 

2024. The plan utilizes smart contract technology to manage prepaid funds, balancing the interests 

of both consumers and businesses while ensuring safety, liquidity, and profitability. By mitigating 

default risks, this initiative fosters the healthy and standardized development of industries related to 

prepaid services. 

During the pilot promotion, Luohu District took significant steps to expand the digital Renminbi 

application ecosystem. The district introduced the "Work Plan for Co-constructing a Digital 

Renminbi Application Ecosystem Demonstration Zone" and issued supporting guidelines titled 
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"Several Measures for High-Quality Construction of a Digital Renminbi Application Ecosystem 

Demonstration Zone in Luohu District." To support this initiative, 100 million yuan in special funds 

will be allocated over three years, focusing on promoting industrialization and driving innovative 

digital Renminbi applications in key areas to meet the objectives of the demonstration zone. 

In February 2024, Luohu District introduced China's first self-service machine for issuing digital 

Renminbi hard wallets, integrating digital Renminbi with Hong Kong's Octopus payment system. 

This initiative aimed to enhance the accessibility of digital Renminbi hard wallets for overseas users, 

particularly benefiting over 22,000 Hong Kong residents through the cross-border consumption 

carnival launched on February 12. Additionally, on September 7, Luohu District, in collaboration 

with Bank of China (Hong Kong) and the Shenzhen Branch of Bank of China, hosted the 

"Shenzhen-Hong Kong Cross-Border Shopping Festival." This event distributed digital Renminbi 

red envelopes to Hong Kong visitors and offered consumption red envelopes to mainland travelers 

in Hong Kong, promoting the cross-border use of digital currency. 

4.3. Impact on Traditional Banks 

The digital Renminbi pilot project in Shenzhen has notably impacted the traditional banking 

system. Firstly, its introduction has significantly reduced transaction volumes in the payment sector, 

leading to decreased payment service charges for banks. As a more efficient and cost-effective 

alternative, digital Renminbi challenges the traditional profit model of banks' payment services. 

Secondly, as digital Renminbi gradually replaces some traditional currencies, banks face threats to 

their deposit bases, impacting funding sources and loan capacity. This reduction in deposits affects 

banks' liquidity, potentially constraining their ability to expand their loan business. 

Furthermore, digital Renminbi has diminished the role of banks as intermediaries in monetary 

policy transmission, weakening their influence over money supply and interest rates. This shift 

challenges their traditional position within the financial system. Overall, the implementation of 

digital Renminbi reshapes payment and fund management, profoundly impacting the core functions 

of traditional banking. This evolution underscores how advancements in financial technology are 

prompting the banking industry to confront unprecedented transformation challenges. 

4.4. Analysis of Banking Response Strategies 

In response to the impact of digital Renminbi, traditional banks in Shenzhen are adopting various 

strategies to navigate this transformation. Li and Jiang[4] emphasize that financial technology is an 

inevitable trend, urging regulators to enhance monitoring and research while ensuring market 

fairness. To address the challenges posed by digital Renminbi, banks are collaborating with fintech 

companies and advancing their digital transformation to enhance competitiveness. This includes 

integrating cutting-edge technologies like artificial intelligence and big data analytics to improve 

payment processing efficiency and elevate customer service. 

Moreover, banks are actively promoting and applying digital Renminbi by developing financial 

products and services that align with this new currency. They have introduced payment solutions 

integrating digital Renminbi and launched innovative loan products tailored to new payment 

methods. Additionally, banks are significantly investing in fintech to enhance their capabilities in 

payments, risk management, and customer service. These strategies help banks maintain 

competitiveness in the evolving financial ecosystem and modernize their business models, enabling 

them to address the challenges of the digital currency era effectively. By adopting these proactive 

measures, traditional banks aim to preserve their core position and achieve sustainable development 

in a dynamic financial landscape. 
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5. Conclusion 

The emergence of digital currency has significantly transformed the operating models of 

traditional banks, particularly in the areas of payment clearing and the implementation of monetary 

policy. The introduction of digital Renminbi serves as a prime example of this transformation, as it 

redefines payment methods and challenges the established roles of banks in monetary policy 

transmission. As digital Renminbi gains acceptance, traditional banks are confronted with 

substantial challenges, necessitating comprehensive adjustments in their business structures, 

technological capacities, and market positioning. 

To remain competitive within this evolving financial ecosystem, banks must actively pursue 

digital transformation and enhance their technological innovation capabilities. This entails 

integrating advanced technologies such as blockchain and artificial intelligence to optimize 

payment processing, improve data analytics, and enhance customer service. Furthermore, banks 

should proactively develop application scenarios for digital Renminbi and explore new financial 

products that align with its use, ensuring responsiveness to the changing market landscape. 

Through these strategic adjustments, banks can effectively navigate the impacts of digital 

currency and maintain a constructive role in the future financial system. Their ability to adapt and 

innovate will be critical for success in this dynamic environment, enabling them to meet emerging 

challenges and capitalize on new opportunities. 
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