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Abstract 

Commercial banks are the core of China’s financial system, and the integration of Financial 

Technology (Fintech) is a key driver for optimizing operational efficiency and risk management. 

Exploring Fintech’s impact on Chinese commercial banks can effectively help these institutions 

adjust technological application strategies, enhance competitiveness, and enable regulators to 

formulate targeted financial technology policies.  

This study is based on an empirical study of the 2007–2022 financial data of 351 Chinese 

commercial banks from the China Research Data Services Platform (CNRDS). It analyzes 

Fintech’s impact on three core dimensions: credit risk, bank governance, and operating 

performance. Furthermore, the study tests the heterogeneous impacts of Fintech across different 

bank types (listed vs. unlisted), regions (eastern, central, western), and sizes (large vs. 

small/local), and verifies findings through robustness tests. Fintech index, information 

asymmetry, capital adequacy ratio, agency costs, and ROA all have significant effects on the 

study’s conclusions.  

The main contribution of this thesis is to reveal Fintech’s multi-dimensional impact 

mechanism on Chinese commercial banks, which not only helps commercial banks (especially 

unlisted, central-region, and small-scale ones) leverage Fintech to improve credit security, 

governance effectiveness, and operating performance, but also provides empirical support for 

promoting the healthy integration of Fintech and the commercial banking industry. 

 

Keywords: Commercial bank, Fintech, Credit risk, Bank governance, Operating performance 

JEL: C38, C52 
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Resumo 

Os bancos comerciais são o núcleo do sistema financeiro da China, e a integração da 

Tecnologia Financeira (Fintech) é um fator-chave para otimizar a sua eficiência operacional e 

gestão de riscos. Explorar o impacto da Fintech nos bancos comerciais chineses pode 

efetivamente ajudar essas instituições a ajustar as estratégias de aplicação tecnológica, aumentar 

a competitividade e fornecer contributos para os reguladores formularem políticas direcionadas 

de Fintech. 

Esta tese conduz um estudo empírico baseado em dados financeiros de 2007-2022 de 351 

bancos comerciais chineses da China Research Data Services Platform (CNRDS) para analisar 

os impactos da Fintech em três dimensões principais: risco de crédito, governança bancária e 

desempenho operacional. Além disso, o estudo testa os impactos heterogéneos das Fintech em 

diferentes tipos de bancos (cotados vs. não cotados), regiões (leste, centro, oeste) e tamanhos 

(grandes vs. pequenos/locais) e verifica os resultados através de testes de robustez. O índice 

Fintech, a assimetria de informação, o rácio de adequação de capital, os custos de agência e o 

retorno sobre os ativos (ROA) têm efeitos significativos nas conclusões do estudo. 

A principal contribuição deste estudo consiste na identificação do mecanismo de impacto 

multidimensional da tecnologia financeira nos bancos comerciais chineses, que não só ajuda os 

bancos comerciais (especialmente os não cotados, da região central e de pequena escala) a 

alavancar o uso da Fintech para melhorar a segurança do crédito, a eficácia da governança e o 

desempenho operacional, mas também fornece suporte empírico para promover a integração 

saudável da Fintech no setor bancário comercial. 

 

Palavras-chave: Banco comercial, Fintech, Risco de crédito, Governação Empresarial, 

Desempenho operacional 

JEL: C38, C52 
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摘要 

商业银行是我国金融体系的核心，金融科技（Fintech）的融合成为优化商业银行运

营效率与风险管理的关键驱动力。通过探究金融科技对中国商业银行的影响，能够有效

帮助商业银行调整科技应用策略、提升核心竞争力，同时为监管部门制定有针对性的金

融科技政策提供参考。 

本论文基于中国研究数据服务平台（CNRDS）351 家商业银行 2007-2022 年的财务

数据进行实证研究，从信贷风险、银行治理和经营绩效三个核心维度分析了金融科技的

影响机制，进一步检验了金融科技在不同银行类型（上市/非上市）、地域分布（东/中/

西部地区）及规模特征（大型/中小型）下的异质性影响，并通过稳健性检验验证了相关

研究结论。研究结果表明：银行金融科技发展水平、信息不对称程度、资本充足率、代

理成本及资产收益率（ROA）等变量对研究结论均具有显著影响。 

本文主要贡献在于系统揭示了金融科技对中国商业银行的多维影响机制：既有助于

商业银行（特别是非上市、中部地区及小规模银行）借助金融科技提升信贷安全、治理

效能与经营绩效，又为推动金融科技与商业银行有效融合提供了实证依据。 

 

关键词：商业银行，金融科技，信用风险，银行治理，经营绩效 

JEL: C38, C52 
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Chapter 1: Introduction 

1.1 Background and significance 

1.1.1 Background 

Commercial banks play a dual role as enterprise and financial hubs, and as a core component 

of the modern financial system further attracting widespread attention due to their corporate 

nature. Whether it is policy makers, regulators, internal bank managers or even the vast number 

of bank depositors, they will naturally pay attention to the operations of commercial banks. 

From a macro perspective, the operations of commercial banks is directly related to the stability 

and development of the economy, and has a profound impact on the safety and soundness of 

the entire financial system; from a micro perspective, it determines the growth and progress of 

each commercial bank. Therefore, the study of commercial bank operations has always been an 

extremely important field in financial research and has also been the focus of financial practice 

(H. Wei & Liu, 2005). With the rapid development of financial technology (hereafter Fintech), 

the challenges faced by commercial banks’ operations have become increasingly complex and 

diverse. Traditional commercial bank management research has been unable to adapt to the 

needs of the new competitive situation and changes in the business environment. It is of great 

necessity and practical significance to study the operations of commercial banks under the 

background of Fintech development.  

The three most important aspects of commercial bank operations are credit risk 

management, corporate governance, and operating performance (Yao & Song, 2021). The main 

risk faced by commercial banks is credit risk, which is defined as the situation where the 

borrower or counterparty fails to perform its contractual obligations as agreed, resulting in the 

bank suffering economic losses. Credit risk is crucial in bank operations and directly affects the 

financial stability and profitability of banks. It is the core of bank risk management. Secondly, 

corporate governance of commercial banks is a framework on how to manage, supervise and 

organize the internal structure and operations of banks, aiming to ensure that banks operate in 

a transparent, responsible and effective manner, thereby protecting the rights and interests of 

shareholders and other stakeholders to the greatest extent. Effective bank governance can 

protect the rights and interests of bank shareholders, customers, employees and other 
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stakeholders. A sound bank governance framework can promote the operating efficiency of 

commercial banks. Through clear division of responsibilities and effective decision-making 

mechanisms, the coordination and execution efficiency within the organization can be 

improved. Finally, the operating performance of commercial banks is directly related to their 

profitability. The survival of enterprises requires banks to aim for profitability. In addition to 

bringing stable income and profits, good operating performance will also improve the 

competitiveness and sustainability of banks. At the same time, positive operating performance 

helps commercial banks maintain adequate capital levels, ensuring that they can cope with risks 

and meet regulatory requirements when facing adverse economic conditions or emergencies. 

With the rapid development of information technology, Fintech has shown significant 

growth on a global scale. As an innovation engine that cannot be ignored in the global Fintech 

field, China has witnessed the rise of many Fintech companies in recent years, such as Alibaba, 

Tencent, JD and other pioneers. They have reshaped the traditional payment ecosystem with 

cutting-edge technological innovations. and new financial services architecture, significantly 

improving the convenience and customer experience of financial transactions (Arner et al., 

2016).  

Currently, China’s economy is in a period of transition from high-speed growth to a high-

quality development goal. Exploring how to promote high-quality economic development has 

become an important issue that needs to be resolved urgently. In the “13th Five-Year Plan” of 

National Science and Technology Innovation Plan released in 2016, China’s Fintech policy 

direction has been clearly pointed out. Among them, blockchain and artificial intelligence, as 

important underlying technologies of Fintech, have been promoted to the level of national 

strategic height. The People’s Bank of China released the “Fintech Development Plan (2019-

2021)” in 2019, which aims to establish and improve the infrastructure for China’s Fintech 

development. The plan points out the need to strengthen strategic layout and enhance Fintech 

innovation (M. Li et al., 2024). In 2022, the central bank released the second phase of the 

Fintech development plan, which marks that China’s Fintech field has entered a new stage of 

accumulation of advantages from the early stage of infrastructure construction. The rapid 

development of Fintech not only supports the digital transformation of traditional financial 

institutions, but also plays an important role in promoting financial service innovation, 

improving efficiency and customer experience. With the implementation of this plan, China’s 

Fintech industry will face more development opportunities and challenges. The widespread 

penetration of Fintech had a profound impact on the traditional operating paradigm and market 

positioning of traditional commercial banks, forcing commercial banks to adopt proactive 
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strategies in order to gain a firm foothold in the increasingly fierce market competition (W. H. 

Li & Jiang, 2017). Under this evolving trend, Chinese commercial banks have begun to explore 

the application of Fintech, aiming to use Fintech to empower business operations, enhance 

operational competitiveness, optimize business structure, and improve risk management and 

control mechanisms. In this context, it is important to shed new light on how does Fintech affect 

the credit risk management, promote the corporate governance, and affect commercial banks’ 

operating performance. These issues are of common concern to the financial academic 

community and the industry. Research on these problems not only has important practical 

significance, but also has far-reaching forward-looking value. 

1.1.2 Significance 

The rapid development of Fintech is an important driving force for China’s economic 

transformation and high-quality development. The application of Fintech has greatly improved 

the efficiency and quality of financial services (X. Lin, 2014). These technologies may optimize 

financial processes, enhance risk management capabilities and provide customers with more 

convenient and personalized services. With the continuous application of these cutting-edge 

technologies, the financial industry is undergoing profound changes, seeking more efficient 

resource allocation and service model innovation. This not only meets diversified financial 

needs, but also provides new development opportunities and growth points for Chinese 

commercial banks (Ba & Bai, 2016). This thesis aims to study the impact of Fintech on the 

operations of commercial banks.  

This study examines whether the growing prominence of financial technology (Fintech) 

exerts a positive influence on the operations of commercial banks. Specifically, it investigates 

the impact of Fintech development on credit risk management, corporate governance, and 

operational performance, as well as the underlying economic logic, transmission channels, and 

mechanisms through which these effects occur. By doing so, this research contributes to a 

deeper understanding of how Fintech facilitates the transformation and development of the 

banking industry, and provides a theoretical and empirical basis for policy formulation and 

strategic decision-making in commercial banks. 

(1) Theoretical significance of the research 

From a theoretical perspective, the rise and rapid expansion of Fintech have brought new 

perspectives and challenges to traditional financial theories and banking business models. In 

the past, financial theories were largely based on offline operations and manual services, while 

Fintech has revolutionized the underlying architecture of financial services through online 
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platforms and intelligent services. In-depth research on the application of Fintech in the banking 

industry has not only deepened the analysis of financial innovation, technology integration and 

bank transformation mechanisms, but also injected new insights and academic materials into 

the theoretical system of Fintech, but also promoted the close connection between theory and 

practice, and promoted the integration and development of financial disciplines across fields.  

Firstly, in traditional banking studies, banks, as financial intermediaries, play an important 

role in the financial system through functions such as information processing and risk 

management (Ding, 2009). However, with the rise of Fintech, traditional banking theory faces 

new challenges and opportunities. Fintech has introduced new technologies such as big data, 

artificial intelligence, blockchain and cloud computing, which have not only changed the 

business model of banks, but also challenged traditional banking views. By studying the 

application of Fintech in Chinese commercial banks, it is helpful for the financial community 

to expand and deepen traditional banking studies and form a modern banking theory framework 

based on information technology.  

Secondly, studying the impact of Fintech on the business operations of commercial banks 

is helpful to test the theory of information asymmetry in the credit market (Yao & Song, 2021). 

Information asymmetry is a common phenomenon in the credit market, and the resulting 

adverse selection and moral hazard problems are important causes of credit risk. Financial 

economics introduces theories such as principal-agent theory and signaling theory to explore 

how to alleviate the problem of information asymmetry, but academics still have limited 

understanding of whether Fintech can effectively reduce information asymmetry and improve 

information transparency through means such as big data analysis, real-time monitoring and 

intelligent processing. Combined with the actual situation of China’s financial system, studying 

the role of Fintech in alleviating information asymmetry in the credit market can promote the 

test of the theory of information asymmetry in the credit market, explore new information 

disclosure and risk management mechanisms, and provide theoretical support for the healthy 

development of China and also the global banking industry (Gu & Yang, 2018). 

Thirdly, this thesis sorts out and summarizes the existing literature, supplements and 

improves the definition of relevant concepts of Fintech based on previous research, explains 

the development process of Fintech, and identifies relevant influencing factors and mechanisms 

through empirical quantitative analysis. This thesis will explore the impact of Fintech on the 

operations of commercial banks, and analyze the impact and mechanism from the three 

perspectives of credit risk, bank governance and operating performance. It delves into the 

different types of banks, providing empirical evidence for the enrichment of the theoretical 
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framework of banking and opening paths for subsequent research. 

(2) Practical significance of research 

From a practical perspective, at the 2019 Banking and Insurance Supervision and 

Management Work Conference, the China Banking and Insurance Regulatory Commission 

clearly stated that it is necessary to vigorously support private enterprises and small and micro 

enterprises, and encourage various financial institutions to improve the efficiency of financial 

services through various technical means (Xu & Ma, 2019). Financial-related policy makers 

and regulators attach importance to the application and promotion of Fintech by commercial 

banks. For policy makers, understanding how Fintech affects the operations of commercial 

banks is crucial to formulating a reasonable policy framework, which is conducive to policy 

makers to better and faster promote Fintech policies in the new environment. At the same time, 

regulators are faced with the dual tasks of promoting the development of Fintech and 

maintaining financial stability. On the one hand, regulators need to encourage banks to adopt 

advanced technical means to improve risk management capabilities and service quality; on the 

other hand, regulators also need to strengthen the monitoring of Fintech risks to ensure that the 

application of new technologies will not bring instability to the financial system. Therefore, 

regulators also need to understand the impact of Fintech on the operations of commercial banks, 

so as to consider how to balance the innovation and risks brought by Fintech, ensure the stability 

and fairness of the financial market, and provide quantitative and qualitative basis for regulators 

to issue corresponding laws and regulations and specific supervision implementation (W. H. Li 

& Jiang, 2017). 

For financial institutions, in-depth research on how Fintech affects the operations of 

commercial banks can provide valuable strategic guidance. It contributes to the understanding 

of how Fintech impacts the accuracy of risk assessment, the internal governance structure and 

processes, and the profitability and cost structure of banks. In summary, it contributes to the 

improvement of commercial banks’ operational capabilities, and to overcome problems and 

mistakes faced in the process of developing Fintech as highlighted by Yao and Song (2020). 

1.2 Research contents and methods 

1.2.1 Research contents  

The full text is divided into seven chapters. The main contents of each chapter are as follows: 

Chapter 1: Introduction. First, the research background is outlined, and the significance of 
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the research topic is explained from both theoretical and practical perspectives. Secondly, the 

general research content, the overall technical roadmap and contribution of the thesis are 

introduced. 

Chapter 2: Literature review. The research on Fintech, especially the literature on its impact 

on the operations of commercial banks is reviewed, and the corresponding research results on 

the three aspects of commercial bank credit risk, bank governance and operating performance 

is sorted out, and a comprehensive review is conducted.  

Chapter 3: Data Sources and Variable Construction. It presents the data employed and 

construct the explanatory variables and explained variables required for the empirical study. 

Chapters 4-6: Empirical results and discussion about the impact of Fintech on the credit 

risk, governance, and operating performance of commercial banks, respectively. Firstly, it 

proposes testable theory-based hypotheses from theoretical analysis. Next, it presents the 

descriptive statistics and correlation analysis, and then empirically test the impact of Fintech on 

credit risk, governance, and operating performance of commercial banks. Finally, the 

heterogeneity analysis discusses whether different bank sizes, listing statuses, and different 

geographical distributions have significant differences in the impact of Fintech.   

Chapter 7: Conclusion and future research. It summarizes the main conclusions and 

implications of this research, discusses the limitations and puts forward the prospects for future 

research. 

1.2.2 Methods 

The empirical research strategy of this thesis includes regression analysis, chart analysis, trend 

analysis, causality testing, mechanism testing, and heterogeneity analysis. This thesis considers 

the representativeness of banks and the availability of data, and extracts the unbalanced panel 

data of 351 commercial banks in China from 2007 to 2022 from the CNRDS (China Research 

Data Service) database, which is a very authoritative academic database and many top-tier 

journal papers use it, as the research sample (P. Guo & Shen, 2015). Since the period 

experienced the intersection of the two development stages of financial technology, it can 

objectively reflect the impact of financial technology on China’s commercial banks. This 

sample includes 59 listed banks and 292 unlisted banks. The 351 banks include 6 state-owned 

commercial banks, 198 rural commercial banks, 124 city commercial banks, 12 joint-stock 

commercial banks, 3 foreign banks, 7 private banks, and 1 other commercial bank. The 

continuous variables in the data are winsorized at the upper and lower 1% level to avoid the 

influence of extreme values, and after retaining the non-missing values of the variables, the 
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final sample has a total of 1980 observations.  

1.2.3 Contribution  

The existing literature has not reached a consensus on the impact of Fintech on commercial 

banks. Early studies explored the impact of emerging technologies and institutions on the 

banking industry, especially focusing on the impact of Internet finance, and many findings 

showed a negative impact of Fintech on commercial banks’ performance. However, in recent 

years, with the increasingly clear definition of the Fintech concept and the progress in data 

acquisition, the conclusions of most studies have found that Fintech is beneficial to the banking 

industry. The fundamental reason for this difference in viewpoints lies in the different research 

perspectives: early research focused more on the costs of emerging technologies adoption by 

the banking industry, while recent research focuses more on how banks use Fintech to innovate 

and develop, and pays more attention to the impact of Fintech empowerment on commercial 

banks. 

Empirically, many studies on the impact of Fintech on commercial banks use data at the 

provincial level to construct Fintech indexes instead of using individual banks or directly 

adopting the method of constructing an Internet finance index as a proxy indicator. The two 

current measurement indicators fail to fully capture the rapid development of core technologies 

such as big data and artificial intelligence, and the construction standards of these indicators 

lack consistency. Moreover, these methods examine how Fintech affects banks relatively 

indirectly, and may not reflect the substantial changes brought about by the application of 

Fintech to commercial banks. In addition, many studies focus on the impact of Fintech on 

specific indicators of commercial banks, lacking a comprehensive consideration of the overall 

operations of commercial banks, which may lead to a narrow perspective of policy 

recommendations.  

In contrast, this thesis contributes to the literature by analyzing the impact of Fintech on 

commercial bank operations from the three key dimensions of credit risk, governance level and 

operating performance, and put forward targeted policy recommendations based on this, aiming 

to provide a more comprehensive perspective and help financial institutions and policymakers 

to make practical decisions, and quantitatively measuring the impact of Fintech from multiple 

dimensions at the individual level of commercial banks, which is more direct and in-depth, and 

to a certain extent fills the gap of existing literature.  
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Chapter 2: Literature Review 

2.1 Research on Fintech 

2.1.1 The emergence and evolution of Fintech 

Although Fintech has become a recent hot topic, its core, the integration of information 

technology and finance, has been discussed for decades. King and Levine (1993) argued that 

the operational mechanisms of financial systems were pivotal to economic growth—a 

theoretical underpinning essential to contextualizing the emergence and evolution of Fintech. 

Allen et al. (2002) argued that the conceptualization of e-finance and its core research agendas 

laid an essential theoretical groundwork for investigating the emergence and evolution of 

Fintech. They defined e-finance as the delivery of financial services and the operations of 

financial markets through electronic communication and computational technologies. After 

analyzing the history of Fintech development, Xue and Hu (2020) proposed that the 

development of Fintech can be divided into three stages, namely germination, start-up and 

development. They believe that the maturity of today’s Fintech is sufficient to become the core 

driving force for promoting the economy to move towards higher quality development. 

However, Zalan and Toufaily (2017) revealed that Fintech innovations—digital technology-

driven innovations by financial services providers—were widely deemed disruptive to the 

financial services industry, a key dimension for analyzing The emergence and evolution of 

Fintech. They clarified that their paper aimed to investigate industry participants’ perceptions 

of digital disruption and the strategies incumbents adopted to address Fintech challengers. Their 

study contributed unique insights to disruptive innovation literature, particularly Fintech in 

emerging markets, highlighting that this collaborative strategy conflicted with conventional 

recommendations for incumbents in disruptive innovation theory.  

Fintech combines the fields of finance and technology. Although its name intuitively 

explains the intertwining of finance and technology, academics and practitioners are still 

exploring the description of its nature and boundaries, and have not achieved a precise 

consensus definition. Many international and Chinese organizations have put forward their own 

views on Fintech. According to the British Financial Conduct Authority (FCA) in 2015, Fintech 

is the enabling tool that empowers financial service providers to cross the intermediary link and 
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establish direct contact with end users, thus realizing the decentralization of financial 

transactions intermediation. In the 2016 statement of the Financial Stability Board (FSB), the 

connotation of Fintech refers to the changes in the financial industry triggered by technological 

innovation. This change has the effect of redefining business models, optimizing business 

processes, and creating innovative products. Fintech has disrupted the structure of financial 

markets and profoundly impacted the functions of financial institutions and the delivery model 

of financial services. It not only changes the way traditional finance operates, but also provides 

new paths and opportunities for future development. The U.S. National Economic Council 

(NEC) pointed out in 2017 that technologies that can have a significant effect on the operating 

model of the financial industry can be classified as Fintech. The “Fintech Development Plan 

(2019-2021)” was released by the People’s Bank of China, in which Fintech innovation is 

regarded as a product driven by technology, which promotes the innovation of financial 

products, improves the operating strategies of financial institutions, and optimizes the 

development of financial businesses. process, thereby improving the quality development and 

efficiency of the financial industry. 

Similarly, academic studies have proposed incisive definitions and unique insights, 

enriching the theoretical framework and cognitive dimensions of this field. Ba and Bai (2016) 

believe that Fintech is essentially a technological approach that embeds technological power 

into the financial services field, aiming to benefit the general public and optimize industry 

performance by reducing costs and improving efficiency. The view of Y. Ma and Liu (2017) 

revealed that central to analyzing the emergence and evolution of Fintech, was that Fintech 

represents a series of far-reaching technologies that can significantly change the nature of 

financial transactions and the way financial services are provided. They noted that around 2014, 

the term “Fintech”—an abbreviation of “Financial Technology”—began to be widely adopted 

to denote the influx of technological tools, platforms, and ecosystems that enhanced the 

accessibility, efficiency, and affordability of financial services and products, with 

crowdfunding as merely one component of Fintech. Pi and Zhao (2014) pointed out that Fintech 

is financial innovation driven by cutting-edge technology. It innovates the traditional financial 

business model and opens a new chapter in the financial services field, indicating the future 

direction of the industry. 

2.1.2 Characteristics of Fintech 

As the latest technology to improve or replace traditional financial services, Fintech has greatly 

improved the degree of financialization and service efficiency by integrating big data, artificial 
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intelligence, blockchain, and other advanced technologies. The Fintech field exhibits a series 

of significant characteristics, including its important characteristics such as innovation, 

accuracy, efficiency, inclusiveness and disintermediation. A distinctive feature of Fintech is its 

technology-driven innovation. This innovation is not only reflected in products and services but 

also in business models, promoting the rapid iteration and development of financial services. 

Fintech also emphasizes accuracy and can accurately capture customer needs and provide 

customized services through big data analysis. Fintech can improve efficiency, as it optimizes 

processes through automation and algorithms, speeds up the integration and transmission of 

information, improves the accuracy of financial operations and reduces costs.  

Fintech is also inclusive, enabling more people to enjoy efficient and convenient financial 

services, and strengthening the protection of financial consumers. Secondly, it can benefit small 

and medium-sized enterprises, giving full play to its inclusive benefits at both the production 

and consumption ends. Finally, Fintech can effectively weaken or even eliminate the status of 

traditional financial intermediaries, achieve financial decentralization, and realize a direct 

connection between the demand side and the supply side of funds. 

Kotarba (2016) pointed out that, in the context of exploring the Characteristics of Fintech, 

Fintech’s inherent traits—innovative spirit, professional focus, and technological agility—

enabled it to rapidly deliver efficient solutions to complex financial challenges, thereby 

demonstrating its transformative potential and value in modern financial services. X. Zhou et 

al. (2024) found that with the empowerment of Fintech, the accuracy of commercial banks’ 

credit supply to small and micro enterprises has been significantly improved. W. H. Li and 

Jiang (2017) pointed out that Fintech has significantly reduced service costs and improved the 

economic efficiency of financial operations. Through technological empowerment, the 

response speed and processing capabilities of financial services have been greatly improved, 

achieving efficiency improvements. Arner et al. (2016) argued that, Fintech’s core trait lies in 

significantly optimizing service costs and efficiency in payment and settlement, investment and 

financing, and risk management, thereby comprehensively improving financial operational 

efficiency and quality; they also pointed out that regulatory changes and technological 

advancements post-2008 Global Financial Crisis were fundamentally reshaping financial 

markets, services and institutions, with RegTech (technology applied in regulatory monitoring, 

reporting and compliance) emerging at their intersection. Yin (2017) argued that the promotion 

and application of Fintech has opened up a path to formal financial networks for those who 

have not yet been integrated into the traditional banking system, are in poverty, and are 

marginalized in economic activities. At the same time, it also brings a more convenient and 
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efficient financial service experience to existing customer groups.  

M. Li et al. (2024) argued that banks’ empowerment of Fintech has a structural inclusive 

effect on urban entrepreneurial activities to a certain extent and effectively promoted the 

entrepreneurial activities of small-scale market entities. Arner et al. (2020) claimed that Fintech 

is a key driving force in promoting inclusive finance. Demertzis et al. (2018) contended that, 

regarding the Characteristics of Fintech, Fintech—characterized by the integration of new 

business models and technological innovation—exerted an unprecedented impact on the status 

of existing financial service providers and market organizers, indicating that the financial 

intermediary structure might undergo fundamental changes and drive the financial industry into 

a fast lane of innovation and transformation . Z. Zhao (2017) suggested that blockchain 

technology relies on innovative means such as distributed data storage, encryption algorithms 

and consensus mechanisms to create a new distributed “transparent general ledger” in the 

Internet era, which can achieve the decentralization of financial information. Schueffel (2021) 

argued that, business processes could be executed without the intervention of financial 

intermediaries through the application of blockchain-like programming logic, a key technical 

characteristic underpinning decentralized financial models, thereby fostering the “rise of peer-

to-peer financial contracts”. 

2.2 Research on commercial bank operations 

2.2.1 Commercial bank credit risk 

Many scholars are committed to exploring the field of bank credit risk, and their academic 

contributions are too numerous to mention. Given this, we focus specifically on literature 

reviews that provide an in-depth analysis of the determinants of bank credit risk. First of all, 

the macroeconomic environment has a profound impact on banking business risks, which has 

been understood and emphasized by many cutting-edge researchers. Rajan (1994) argued that, 

focusing on commercial bank credit risk, they proposed a business cycle theory to explain how 

such risk evolves with economic fluctuations, pointing out that excessive credit growth during 

economic booms might weaken loan quality and thereby elevate credit risk, while credit 

contraction in economic recessions could increase borrowers’ default probability and further 

raise credit risk levels; they further questioned why changes in credit policies seemed to 

correlate with changes in the circumstances of credit demanders in a rational profit-maximizing 

world—where banks should only maintain a credit policy of lending if and only if borrowers 
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held positive net present value projects—arguing that rational bank managers with short-term 

horizons would formulate credit policies that both influenced and were influenced by other 

banks and demand-side conditions, which gave rise to a theory of low-frequency business 

cycles driven by bank credit policies, and noted that evidence from the New England banking 

crisis in the early 1990s was consistent with the theory’s assumptions and predictions. These 

findings help us better understand the cyclical characteristics of credit risk and provide a 

theoretical basis for financial institutions to adjust risk management strategies in different 

economic environments.  

Borio and Zhu (2012) argued that focusing on commercial bank credit risk, they identified 

the “risk-taking channel” of monetary policy—a previously underemphasized link between 

monetary policy and economic agents’ risk perception and pricing—as a core mechanism 

through which monetary policy influences bank credit risk, pointing out that a persistent loose 

monetary policy environment, characterized by long-term low interest rates, would drive banks 

to lower credit approval thresholds and increase lending to higher-risk projects, thereby pushing 

up overall credit risk levels, while also concealing the risk of triggering irrational asset price 

surges and bubble formation that, once burst, would severely impact banks’ balance sheets, 

inevitably leading to a surge in credit losses and non-performing loans and posing a serious 

threat to banks’ financial stability. Angeloni and Faia (2013) revealed that, focusing on 

commercial bank credit risk, they constructed a macroeconomic model incorporating banks 

optimized for vulnerability to runs to explore the transmission of monetary policy and its 

interaction with bank capital regulation in the context of risky banks, and they found that both 

monetary expansion and positive productivity shocks would drive up bank leverage ratios and 

increase credit risk—explaining that monetary expansion was typically accompanied by rapid 

credit growth, prompting banks to expand operations with higher leverage and thus elevate their 

risk exposure, while positive productivity shocks, despite boosting economic growth, would 

incentivize banks to engage more actively in risky investments and further raise credit risk 

levels.  

In addition, Antzoulatos and Tsoumas (2014) found that, focusing on commercial bank 

credit risk, a bank’s credit risk was affected by its own management quality and the credit rating 

of its host country, pointing out that countries with higher credit ratings generally had better 

macroeconomic environments and stricter regulatory measures to help reduce banks’ credit risk, 

while management quality—encompassing the bank’s governance structure, risk management 

capabilities, and internal control mechanisms—had a direct impact on credit risk, with banks 

with higher management levels typically able to identify and manage risks more effectively, 
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thereby lowering their credit risk; they further developed a model to examine the expected 

government support for banks rated by Moody’s and Fitch, explicitly incorporating 

governments’ capacity and willingness to provide support when needed as well as their 

concerns about moral hazard (i.e., that expected support might induce banks to take on greater 

risks).  

Market characteristics are also important factors affecting bank credit risks. The degree of 

market competition, interest rate levels and market structure will all have an impact on banks’ 

risk-taking behavior. Banks in highly competitive markets may lower lending standards and 

increase riskier loans to maintain market share, thereby increasing credit risk. Changes in 

interest rate levels will affect the profitability of banks and the repayment ability of borrowers. 

Rising interest rates will usually increase the burden on borrowers and increase default rates. 

The bank’s characteristics, such as capital structure, asset quality and operating strategy, also 

have an important impact on credit risk. Banks with higher capital adequacy ratios generally 

have stronger risk resilience, while banks with poorer asset quality face higher default risks. In 

terms of business strategies, banks that adopt conservative credit policies and strict risk control 

measures generally have lower credit risks. Some literature has discussed the impact of market 

characteristics on bank credit risk.  

Boyd and De NicolÓ (2005) found that commercial banks might increase their credit risk-

taking behavior in less competitive markets, as in an environment lacking competitive pressure, 

they tend to loosen risk control measures to pursue higher profits. They further noted that a 

large body of literature had concluded that when facing intensified competition, banks would 

rationally select riskier portfolios, and pointed out that such literature had exerted a significant 

influence on regulators and central bankers. However, Wagner (2011) showed that the impact 

of market competition on commercial bank credit risk would be reversed when banking 

institutions adjusted their loan portfolio decisions; specifically, when banks could diversify the 

risks of their loan portfolios, increased competition would instead prompt them to adopt more 

prudent risk management strategies, thereby reducing overall credit risk. He further explored 

board independence and competence as separate but inherently interconnected facets of board 

efficacy—elements pertinent to commercial bank credit risk governance, as board decisions 

exert a pivotal influence on banks’ risk-taking conduct. Furthermore, Martinez-Miera and 

Repullo (2010) revealed that there exists a U-shaped relationship between market competition 

and commercial bank credit risk; specifically, when market competition is low, banks tend to 

increase credit risk-taking to pursue higher returns, while in an environment of intense 

competition, they may relax lending standards to attract customers, thereby elevating credit risk. 
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They further noted that a substantial body of theoretical literature had posited that competition 

diminishes banks’ franchise values and drives them to assume greater credit risk, but recent 

scholarly work had challenged this conclusion by arguing that lower interest rates charged by 

banks amid competition incentivize borrowers to opt for safer investment projects, which in 

turn reduces banks’ risk exposure. However, they pointed out that this counterargument failed 

to account for the fact that lower interest rates also curtail banks’ revenue streams from 

performing loans. By incorporating this overlooked effect into their analysis, they demonstrated 

that a U-shaped relationship between market competition and commercial banks’ credit risk 

(and thus their failure risk) typically emerges. Jiménez et al. (2013) found that the 

aforementioned “U-shaped” relationship primarily exists in the loan market, indicating that the 

degree of competition in the loan market exerts a significant impact on commercial banks’ 

credit risk-taking behaviors. They pointed out that a recent study by Martinez-Miera and 

Repullo (2010) had theoretically demonstrated the existence of a nonlinear relationship between 

bank competition and risk-taking in the loan market, and they tested this hypothesis using data 

from the Spanish banking system. Overall, they emphasized that the results highlighted the 

empirical relevance of the Martinez-Miera and Repullo model, even though further analyses 

across other banking markets were required. Hellmann and Puri (2000) found that the 

motivation of commercial banks to engage in credit risk-taking would be significantly reduced 

when the banking industry engaged in market collusion 

Finally, some studies examined the impact of bank characteristics on bank credit risk. 

Saunders et al. (1990) pointed out that, in the context of the impact of bank characteristics on 

bank credit risk, banks controlled by shareholders have incentives to take higher credit risks 

than those controlled by management—they argued that shareholder-controlled banks are more 

likely to pursue high-risk, high-return investment strategies to maximize shareholder interests, 

while managerially controlled banks may focus more on sound operations and avoid excessive 

credit risks. Kwan and Eisenbeis (1997) found that, in the context of the impact of bank 

characteristics on bank credit risk, inefficiency exerts a positive influence on credit risk, 

demonstrating that banks with inefficient operations tend to have inadequate management and 

weaker risk control capabilities, thereby leading to higher credit risks. Jeitschko and Jeung 

(2005) showed that, an increase in bank capital levels would first lead to a rise in credit risk and 

then a reduction in it—they explained that an initial increase in capital might encourage banks 

to expand their loan scale and enhance risk-taking, but when the capital adequacy ratio reached 

a certain level, their risk control capabilities would be strengthened and credit risks would start 

to decline. Podpiera and Weill (2008) found that, there is a significant serial correlation between 
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credit risk (manifested as non-performing loans) and bank cost efficiency, noting that banks 

with lower cost efficiency are more prone to management and operational problems, thereby 

increasing credit risk. They further investigated the causal relationship between non-performing 

loans and cost efficiency to identify the deep determinant of bank failures, a topic relevant given 

that a substantial number of bank failures occurred in transition countries from the 1990s to the 

early 2000s, which were linked to rising non-performing loans and deteriorating bank cost 

efficiency. They extended the Granger causality model proposed by Berger et al. (2005) by 

applying GMM dynamic panel estimators to a panel dataset of Czech banks spanning 1994 to 

2005. Their findings supported the bad management hypothesis, which posits that deteriorations 

in cost efficiency precede increases in non-performing loans. Consequently, they argued that 

banking supervisors should focus on enhancing banks’ cost efficiency to reduce the likelihood 

of bank failures in transition countries. Delis and Kouretas (2011) pointed out that bank credit 

risk will also be affected by its capital adequacy ratio. Banks with high capital adequacy ratios 

generally have greater risk resilience and therefore have lower credit risks. Fiordelisi et al. 

(2011) showed that, bank credit risk is also affected by their capital adequacy ratio—banks with 

high capital adequacy ratios generally possess stronger risk resilience and thus exhibit lower 

credit risks. They further noted that a recent strand of research regarded the low-interest-rate 

environment from the early to mid-2000s as a factor that had triggered an elevated appetite for 

risk-taking among banks in pursuit of higher yields. To explore this, they utilized approximately 

18,000 annual observations of euro area banks spanning the period 2001–2008, and presented 

robust empirical evidence that low interest rates indeed significantly increased bank risk-taking. 

This result held firm across multiple different specifications, which accounted for factors such 

as the potential endogeneity of interest rates and/or the dynamics of bank risk. Notably, among 

the banks of large euro area countries, this effect was less pronounced for French institutions, 

which had maintained an average relatively low level of risky assets. Finally, their analysis of 

the distributional effects of interest rates on bank risk-taking arising from individual bank 

characteristics revealed that the impact of interest rates on risky assets was mitigated for banks 

with higher equity capital (a key bank characteristic linked to credit risk resilience) and 

amplified for banks with higher off-balance sheet items. Khan et al. (2017) studied the 

relationship between funding liquidity and bank risk-taking, and showed that bank size and 

capital buffers typically restrict banks from assuming more credit risks, while banks with strong 

funding liquidity can respond more flexibly to market changes, thereby reducing their risk 

exposure. They further examined this relationship using quarterly data of U.S. bank holding 

companies spanning 1986 to 2014, and found evidence that banks with lower funding liquidity 
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risk—proxied by higher deposit ratios—tend to take more credit risk. Specifically, they found 

that a reduction in banks’ funding liquidity risk heightened their risk-taking, as indicated by 

higher risk-weighted assets, greater liquidity creation, and lower Z-scores. However, their 

results also confirmed that bank size and capital buffers usually constrained banks from taking 

on more risk when their funding liquidity risk was lower. Additionally, during the Global 

Financial Crisis, banks with lower funding liquidity risk assumed less risk. They noted that the 

findings of their study had implications for bank regulators who advocate for stricter liquidity 

and capital requirements for banks under Basel III. M. A. Chen et al. (2019) found that risk 

capital plays a key role in the impact of capital adequacy ratios on credit risk, noting that this 

finding revealed how capital adequacy regulations affect financial institutions’ risk 

management strategies through risk capital—thereby providing new insights for policy 

formulation and credit risk control in the context of the impact of bank characteristics on bank 

credit risk. They further provided large-scale evidence regarding the occurrence and value of 

Fintech innovation: using patent filing data spanning 2003 to 2017, they applied machine 

learning techniques to identify and classify innovations based on their underlying technologies. 

Their analysis showed that most Fintech innovations generated substantial value for innovators, 

with blockchain technology being particularly valuable. For the financial sector as a whole, the 

most valuable types of innovations were the Internet of Things (IoT), robo-advising, and 

blockchain. They also found that innovations exerted more negative impacts on financial 

industries when they involved disruptive technologies from non-financial startups; however, 

market leaders that invested heavily in their own innovation efforts could avoid most of these 

negative value effects. 

In general, the literature on the determinants of bank credit risk mainly starts from 

perspectives such as the macro environment, market characteristics, and bank characteristics. 

However, in the current environment of the rapid development of Fintech, there is still a lack 

of literature on how credit risk will be affected by Fintech. Although some studies have explored 

the role of Fintech in improving bank operational efficiency and customer experience, there is 

still a lack of systematic research on its specific impact on credit risk. The research gap in this 

area will limit the industry and regulators’ comprehensive understanding of the role and effect 

of Fintech in bank risk management. Therefore, we will focus on exploring the impact 

mechanism of Fintech applications on bank credit risk through empirical research. We will also 

examine the heterogeneous impact of Fintech on the credit risk of different types of banks (such 

as large banks, small and medium-sized banks, and Internet banks). 
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2.2.2 Commercial bank governance 

The exploration of corporate governance has long been ingrained in commercial enterprises in 

a broad sense, and research in this field has become increasingly sophisticated and has almost 

reached a mature stage. Although many in-depth analyzes of the governance challenges of 

commercial banks have recently emerged in the academic world, and these studies have made 

significant progress, there has yet to be a systematic governance theory system that specifically 

addresses the unique attributes of commercial banks. Given this, this section will first review 

and refine previous academic research results on the definition of commercial bank governance. 

In a document issued by the Basel Committee in 2006, the Basel Committee gave the most 

internationally recognized definition of corporate governance of commercial banks. The 

document defined commercial bank governance as the board of directors and senior 

management achieving comprehensive control over bank operations through daily decision-

making and analysis. Bank governance covers a wide range. First of all, it includes the 

boundaries of banking business activities and management and operation methods. Secondly, 

it includes how to protect the legal rights of relevant parties in the bank and solve the problem 

of interest distribution among bank stakeholders. Finally, bank governance also requires 

maintaining safety. stability and liquidity, focusing on the bank’s profitability, and ultimately 

ensuring the bank’s stable operations. This comprehensive governance structure ensures that 

the bank can continue to develop and respond to various challenges in a complex financial 

environment. In China, the most authoritative definition of commercial bank governance comes 

from the “Commercial Bank Governance Guidelines” issued by the China Banking Regulatory 

Commission in 2013. The guidelines clearly state that the governance structure system of 

commercial banks widely covers everything from shareholders’ meetings to the board of 

directors, supervisory board, and senior management, and explores the intricate interactions 

between shareholders and various stakeholders. This system not only focuses on building a 

reasonable organizational framework, defining clear responsibility boundaries, and establishing 

implementation standards, but also goes deep into the balanced mechanism of governance to 

ensure that decision-making, implementation, supervision, and incentive measures can be 

closely coordinated and operate smoothly.  

Furthermore, the guidelines establish the core essence of bank governance, that is, each 

governance entity needs to maintain independent operations while effectively achieving mutual 

checks, balances and collaboration, and promoting a significant improvement in overall 

governance effectiveness. This principle aims to create a governance environment that both 
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stimulates vitality and ensures robust operations. To achieve this goal, banks need to establish 

a sound incentive mechanism and constraint system to ensure that the decision-making process 

is scientific and efficient, the execution links are strong and in place, and the supervisory 

function is fully exerted, thereby promoting the sustainable development of commercial banks. 

The definitions and principles proposed in the Guidelines clearly distinguish between general 

enterprise corporate governance and commercial bank corporate governance, while 

emphasizing the importance of an overall perspective under the concept of stakeholder 

governance. It advocates that bank governance should adopt a comprehensive and balanced 

perspective, treating the rights and interests of all stakeholders as equally critical, and shaping 

bank decisions and behaviors on this basis to achieve synergy and stability in the financial 

system. 

In the initial stage of academic research on corporate governance, commercial banks were 

regarded as an external regulatory mechanism that played a pivotal role in the corporate 

governance framework, effective capital allocation and the promotion of industrial evolution. 

Early research on the governance structure of commercial banks tended to treat them as regular 

enterprises and directly apply the governance theory applicable to ordinary companies. 

However, as the research deepened, people gradually realized that the governance 

characteristics and operating mechanisms of commercial banks actually require a unique 

governance model that is different from that of ordinary enterprises.  

Diamond and Dybvig (1983) argued that the core function of commercial banks lies in 

liquidity creation, which is accomplished by allocating illiquid assets and supplying highly 

liquid liability products; they further demonstrated that bank deposit contracts can deliver 

superior allocations compared to exchange markets, thereby explaining how banks vulnerable 

to runs are able to attract deposits. They noted that investors face privately observed risks that 

generate a demand for liquidity, and that traditional demand deposit contracts designed to 

provide liquidity exhibit multiple equilibria—one of which is a bank run. They emphasized that 

such bank runs in their model inflict real economic harm rather than merely reflecting other 

underlying issues, and explored contracts capable of preventing runs; their analysis revealed 

that there are circumstances where government-provided deposit insurance can yield superior 

contractual arrangements. Accordingly, they advocated that the governance theory of 

commercial banks should be systematically sorted out based on general corporate governance 

theory, with tailored research conducted to address the unique characteristics of the banking 

industry, which is integral to optimizing the aforementioned liquidity creation function and 

mitigating run risks through effective commercial bank governance. Caprio and Levine (2002) 
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attributed the fundamental difference in governance structure between the banking sector and 

general corporations to the rigorous regulatory environment they operate under, contending that 

such high-intensity regulatory requirements have shaped the unique governance models and 

practices of banks. They further employed standard corporate governance theories to highlight 

the distinctive problems confronting the corporate governance of financial intermediaries—

particularly commercial banks—and integrated this theoretical perspective with international 

observations to propose policy recommendations. They noted that standard agency theory 

defines the corporate governance problem in terms of how equity and debt holders influence 

managers to act in the best interests of capital providers, and emphasized that commercial banks, 

as a core type of financial intermediary, possess special attributes that intensify these standard 

corporate governance challenges. Moreover, they pointed out that pervasive government 

involvement creates additional impediments to effective corporate control in the banking sector. 

They concluded that addressing the governance issues specific to commercial banks demands 

special attention and an approach that clarifies the role of governmental authorities, which 

echoes their earlier assertion that regulatory environments are pivotal in shaping the unique 

governance landscape of the banking industry distinct from general corporations. 

W. A. Li and Cao (2005) pointed out that commercial banks are not only different from 

conventional enterprises in terms of contractual agreements, product design and capital 

allocation, but also have unique internal and external governance structures. Internally, it is 

reflected in the layout of the equity structure and the operating mechanism of the board of 

directors; externally, it is manifested in governance measures such as the strictness of the 

regulatory framework and the standardization of mergers and acquisitions. Therefore, they 

emphasized that the essence of bank governance lies in the ingenious integration of general 

corporate governance principles with the unique operating environment of commercial banks 

to build a governance system that can respond to both general market rules and bank-specific 

needs. Q. Yang and Yang (2006) analyzed the dual sources of the particularity of commercial 

bank governance in their economics paper.  

On the one hand, these unique characteristics are rooted in the inherent operational 

characteristics of banks, including the structure of their balance sheets, the diversity of financial 

products, and the complex principal-agent relationship. On the other hand, the different faces 

of bank governance mechanisms in dealing with differences in internal and external 

environments are also key factors that cannot be ignored: in terms of internal governance, banks 

rely heavily on public trust and social recognition, which shows that reputation and trust are 

their core competitiveness; from the perspective of external governance, bank governance relies 
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heavily on government supervision and support. The government is not only a rule maker, but 

also a guardian of market order. Mullineux (2006) argued that commercial banks serve as the 

key hub through which small and medium-sized enterprises (SMEs) obtain credit resources, 

and that they play a core role in facilitating the rational allocation of capital and funding as well 

as enhancing the governance efficiency of SMEs; he further sought to examine the implications 

of banks’ fiduciary duty to both depositors and shareholders, alongside the government’s fiscal 

duty to taxpayers under deposit insurance schemes, for commercial bank corporate governance 

(CG). To address this objective, he outlined and evaluated recent academic contributions within 

the context of literature on information asymmetry in the banking sector. He found that sound 

corporate governance of commercial banks necessitates regulatory intervention to balance the 

interests of depositors and taxpayers with those of shareholders. Notably, he highlighted the 

originality of his work in bridging the gap between the literature on bank regulation rooted in 

information asymmetry and the body of research on corporate governance, thereby enriching 

the theoretical framework for understanding how regulatory and fiduciary considerations shape 

effective commercial bank governance— a prerequisite for banks to fulfill their pivotal role in 

supporting SMEs’ credit access and governance improvement. 

In addition, given their fundamental position in the payment mechanism, commercial banks 

have the mission of safeguarding national economic stability and the interests of the public, so 

they are more prudent in risk-taking. C. Z. Li (2011) pointed out that the main characteristics 

of the banking industry can be summarized into three points: first, the uniqueness of the capital 

structure, in which the capital composition and high leverage operations of banks are different 

from those of other industries; second, the concealment of bank asset information, in which 

opacity adds complexity to the operations of banks; third, banks are subject to strict supervision. 

Given their key role in the economic system, banks face more stringent regulatory constraints. 

Essentially, the essence of bank governance lies in the appropriate adjustment of the bank’s 

power application process. The core goal is to optimize the power exercise model, aiming to 

coordinate the relationship between multiple stakeholders such as accountants, shareholders 

and senior managers, ensure the effectiveness of the supervision mechanism, and promote the 

effective fulfillment of the responsibilities of various stakeholders. 

In the field of bank governance research, academic researchers around the world often cite 

the corporate governance analysis paradigm of general industries. The research focus is on the 

in-depth understanding of the internal governance structure. The topics covered mainly revolve 

around the ownership structure and nature of ownership, and the organization of the board of 

directors and supervisory board. W. A. Li and Cao (2004) pointed out that in the corporate 
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governance structure of banks, centralized equity allocation can play a positive role in 

promoting. Laeven and Levine (2009) conducted the first empirical assessment of theories 

regarding bank risk-taking, ownership structures, and national bank regulations, and reported 

their findings based on an analysis of 296 banks across 48 countries using detailed bank-level 

data. They focused on conflicts between bank managers and owners over risk, and demonstrated 

that bank risk-taking varies positively with the relative power of shareholders within each 

bank’s corporate governance structure—consistent with their observation that banks with an 

absolute controlling shareholder tend to exhibit a higher level of risk-taking. They further 

showed that the relationship between bank risk and regulatory measures (including capital 

regulations, deposit insurance policies, and restrictions on bank activities) depends critically on 

the bank’s ownership structure, such that the actual sign of the marginal effect of regulation on 

risk differs with the degree of ownership concentration. These findings highlighted that the 

same regulatory policy exerts divergent impacts on bank risk-taking depending on the specific 

corporate governance structure of each bank, underscoring the inextricable link between 

ownership structure (a core dimension of commercial bank governance), shareholder power, 

and the effectiveness of government supervision in shaping bank risk preferences. However, J. 

Zhu (2005) came to the opposite research result: the higher the concentration of bank equity, 

the more unsatisfactory its operating performance will be. Ferri (2009) found that “New Tigers” 

(including city commercial banks) outperformed state-owned commercial banks, which were 

burdened with non-performing loans from unprofitable state-owned enterprises, and that this 

outperformance was attributable not only to superior corporate governance (characterized by 

multiple shareholders as opposed to full government ownership) but also to favorable market 

positioning. He conducted a field survey on 20 city commercial banks from three provinces 

with different levels of economic development, and the results showed that city commercial 

banks in the eastern region performed better, while those controlled by state-owned enterprises 

performed worse. He emphasized that geographical factors and policies exerted a significant 

impact on bank performance, and that reform of state-owned commercial banks was essential 

to enhance the overall quality of China’s banking sector—findings that underscored the pivotal 

role of corporate governance structure (a core dimension of commercial bank governance) and 

market positioning in determining bank operational performance, as well as the necessity of 

targeted institutional reforms for state-owned commercial banks amid regional economic 

disparities.  

Haw et al. (2010) pointed out that concentrated ownership control impairs bank 

performance, while legal institutions and private monitoring can mitigate this adverse effect; 
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they further noted that government intervention may be counterproductive, and that the 

relationship between control concentration and bank operating characteristics is complex. To 

explore these issues, they conducted an investigation on the relationships between concentrated 

control, a suite of bank operating characteristics, and legal and regulatory frameworks using an 

extensive sample of listed commercial banks from East Asia and Western Europe. They found 

that, compared with widely held banks, those with concentrated control exhibited poorer 

performance, lower cost efficiency, higher return volatility, and greater insolvency risk. They 

also documented that legal systems and private monitoring effectively alleviated the detrimental 

impacts of concentrated control, whereas official disciplinary power played a weak role in bank 

governance and government intervention exacerbated the adverse effects of concentrated 

control. Additionally, they provided further evidence that the relationships between control 

concentration and bank operating characteristics were curvilinear and varied depending on the 

types of controlling owners. Overall, their findings supported the argument that country-level 

institutions play a crucial role in constraining insider expropriation, and that private monitoring 

mechanisms are more effective than public rules and supervision in enhancing commercial bank 

governance—reinforcing their initial assertion regarding the mitigating effect of private 

monitoring and the counterproductive nature of inappropriate government intervention in the 

context of concentrated ownership. Saghi-Zedek and Tarazi (2015) found that ownership 

structure plays a pivotal role in commercial bank governance, noting that greater cash flow 

rights held by controlling shareholders can significantly enhance banks’ market valuation and 

even mitigate the positive impact of legal protection on valuation; they further empirically 

investigated the effect of shareholders’ excess control rights (where control rights exceed cash-

flow rights) on European commercial banks’ profitability and risk, as well as how the 2007–

2008 global financial crisis modified this impact. They found that the presence of excess control 

rights was associated with lower profitability, higher earnings volatility, and greater default risk 

both before the crisis (2002–2006) and in the later stage of the crisis (2009–2010); conversely, 

during the 2007–2008 crisis years, excess control rights improved profitability, reduced 

earnings volatility, and no longer exerted an influence on default risk. Further evidence from 

their study revealed that, regardless of the period, the effect of excess control rights on 

profitability and risk was more pronounced in family-controlled banks and in countries with 

relatively weak shareholder protection rights, and that this effect was primarily significant at 

intermediate and high levels of excess control rights. Overall, their findings contributed to the 

literature on the corporate governance determinants of banks’ performance during the 2007–

2008 global financial crisis and carried several policy implications, reinforcing the centrality of 
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ownership structure—including both cash flow rights and excess control rights—as a core 

dimension of commercial bank governance. 

Shehzad et al. (2010) found that excessive concentration of equity in the hands of a few 

large shareholders may induce controlling shareholders to abuse their influence, harm the 

interests of minority shareholders, and thus exert a negative impact on the improvement of bank 

performance; they further examined the effect of bank ownership concentration on two key 

indicators of bank riskiness, namely non-performing loans and capital adequacy ratios. Using 

balance sheet data averaged over 2005–2007 for approximately 500 commercial banks across 

more than 50 countries, they found that concentrated ownership—proxied by different levels 

of shareholding—significantly reduced a bank’s non-performing loans ratio when conditional 

on supervisory control and shareholder protection rights. Furthermore, they documented that 

ownership concentration had a positive impact on the capital adequacy ratio under the condition 

of shareholder protection. They also noted that at low levels of shareholder protection rights 

and supervisory control, ownership concentration still reduced bank riskiness. These findings 

collectively underscored the dual-sided role of ownership concentration (a core dimension of 

commercial bank governance) in shaping bank outcomes: while excessive concentration posed 

risks of minority shareholder expropriation and hindered performance improvement, 

appropriate concentration could mitigate specific bank risks under certain institutional and 

supervisory conditions, highlighting the complexity of ownership structure’s role in 

commercial bank governance. 

Iannotta et al. (2007) analyzed that ownership concentration exerts no significant effect on 

bank profitability; they further compared the performance and risk profiles of 181 large banks 

across 15 European countries over the 1999–2004 period to evaluate the impact of alternative 

ownership models and the degree of ownership concentration on the banks’ profitability, cost 

efficiency, and risk levels. Three key findings emerged from their analysis. First, after 

controlling for bank-specific characteristics, country-level factors, and time effects, mutual 

banks and government-owned banks demonstrated lower profitability than privately owned 

banks despite their relatively lower cost levels. Second, public sector banks exhibited poorer 

loan quality and higher insolvency risk compared to other types of banks, whereas mutual banks 

achieved better loan quality and lower asset risk than both private and public sector banks. 

Finally, consistent with their initial analysis, they found that ownership concentration had no 

significant impact on a bank’s profitability, yet a higher degree of ownership concentration was 

associated with improved loan quality, reduced asset risk, and lower insolvency risk. These 

observed differences, coupled with variations in asset composition and funding mix across bank 
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types, indicated that distinct ownership forms correspond to different financial intermediation 

models, thereby highlighting the heterogeneous roles of ownership structure—both in terms of 

ownership type and concentration degree—in the governance of commercial banks, particularly 

with respect to risk management and cost-profit trade-offs.  

Grove et al. (2011) found only a weak correlation between bank ownership concentration 

and performance, asserting that high ownership concentration does not necessarily improve 

banks’ operating performance, thus challenging prior assumptions about the direct, 

deterministic impact of ownership structure on commercial bank governance and performance. 

They further explored whether corporate governance could explain the performance of U.S. 

public commercial banks before the financial crisis, measuring multiple governance dimensions 

in a sample of 236 such banks. Their key findings showed that corporate governance factors 

better explained financial performance than loan quality: leverage was negatively associated 

with both financial performance and loan quality; CEO duality was negatively linked to 

financial performance; executive incentive pay was positively related to financial performance 

but had a negative long-term association with loan quality; and financial performance had a 

concave relationship with both board size and average director age. They also found weak 

evidence of an association between financial performance and anti-takeover devices, board 

meeting frequency, or affiliated committees. Theoretically, they applied agency theory to the 

banking sector, noting that the governance-performance linkage might differ from general 

corporate contexts due to the industry’s unique regulatory and business environment, and 

suggested alternative theoretical frameworks as their agency theory-based predictions lacked 

sufficient empirical support. Practically, their consistent finding of a negative association 

between leverage and performance provided support for ongoing financial reforms on Tier I 

capital limits for banks. 

Aebi et al. (2012) showed that even major shareholders such as institutional investors 

seemed unable to play an effective supervisory role in bank risk control and thus failed to 

significantly boost banks’ operating performance; they further investigated the association 

between risk management-related corporate governance mechanisms—including the presence 

of a chief risk officer (CRO) on the executive board and the CRO’s reporting line (whether to 

the CEO or directly to the board of directors)—and banks’ performance during the 2007/2008 

financial crisis. They measured bank performance by buy-and-hold returns and ROE, while 

controlling for standard corporate governance variables such as CEO ownership, board size, 

and board independence. Their key findings indicated that banks in which the CRO reported 

directly to the board of directors rather than the CEO (or other corporate entities) exhibited 
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significantly higher (i.e., less negative) stock returns and ROE during the crisis. In contrast, 

they found that standard corporate governance variables were mostly non-significantly or even 

negatively related to banks’ performance during the crisis, which highlighted that specific risk 

management-oriented mechanisms within commercial bank governance frameworks exerted a 

more critical role in mitigating crisis-induced performance downturns than conventional 

governance factors, whereas major shareholders lacked effective supervisory capacity in bank 

risk control and performance enhancement. 

Private banks and foreign-funded banks are often considered to have higher performance. 

This view has been reflected in many studies on the impact of the nature of equity ownership 

of commercial banks. For example, Hasan and Marton (2003) pointed out that banks with high 

foreign participation suffered lower efficiency losses. They analyzed the evolution of the 

Hungarian banking sector during its transition from a centrally planned to a market-oriented 

economy, identifying that early restructuring initiatives, flexible privatization approaches, and 

liberal policies toward foreign banks’ engagement with domestic institutions collectively 

fostered the development of a relatively stable and increasingly efficient banking system. Their 

empirical findings revealed that foreign-owned banks and domestic lenders with elevated 

foreign ownership involvement exhibited reduced operational inefficiency, a result that not only 

validated their core proposition regarding foreign participation but also underscored the role of 

foreign capital introduction as a viable strategy for enhancing commercial bank governance and 

operational efficiency amid economic transition. Berger et al. (2005) analyzed Argentine bank 

data from 1993 to 1999 to explore the potential impacts of equity nature on banks’ operational 

performance, revealing that state-owned banks typically underperformed local private or 

foreign banks over the long term. They examined jointly the static, selection, and dynamic 

effects of domestic, foreign, and state ownership on bank performance, arguing that it was 

critical to incorporate indicators of all relevant governance effects within a single empirical 

model; “non robustness” checks, which intentionally excluded certain indicators, corroborated 

this assertion. Drawing on the 1990s Argentine dataset, their strongest and most robust findings 

centered on state ownership: they identified a selection effect whereby banks slated for 

privatization had exhibited particularly weak performance prior to the process, as well as a 

dynamic effect marked by dramatic performance improvements following privatization—

though they noted that much of this measured enhancement stemmed from segregating 

nonperforming loans into residual entities, leaving the privatized banks with “good” asset 

portfolios. These results underscored the pivotal role of ownership type as a core dimension of 

commercial bank governance, with state ownership exerting multifaceted, context-dependent 
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influences on operational performance. Tomar and Bino (2012) analyzed data from 14 banks 

listed on the Amman Stock Exchange over the 1997–2006 period and found that ownership 

structure and board composition, core elements of corporate governance, exerted a significant 

influence on bank performance. They noted that higher institutional holdings and increased 

insider shareholding ratios enhanced operational efficiency, with banks holding majority 

institutional ownership achieving the highest performance. Insider shareholding ratios in this 

context referred to the ownership percentages of managers and board members. The authors 

conducted a linear regression analysis to investigate the relationship between corporate 

governance factors and bank performance. The factors under examination included ownership 

structure, board composition and board size. Surprisingly, they found that board size had no 

significant impact on performance. These findings underscored the critical role of specific 

corporate governance attributes in shaping commercial bank operational efficiency, while also 

indicating that not all conventional governance metrics exert a meaningful effect on bank 

performance. Claessens et al. (2001) found that foreign banks achieved higher profitability than 

domestic banks in developing countries but lower profitability in developed countries, while 

noting that divergent views on the relative performance of foreign and domestic banks also 

existed. They examined the extent and impact of foreign presence in domestic banking markets 

using 7,900 bank observations across 80 countries over the 1988–1995 period, analyzing how 

net interest margins, overhead costs, taxes paid, and profitability differed between the two types 

of banks. Their empirical results validated the core finding on the heterogeneous profitability 

of foreign banks across developing and developed economies. Additionally, they revealed that 

an increased presence of foreign banks was associated with reduced profitability and narrower 

net interest margins for domestic banks. These findings underscored the heterogeneous effects 

of cross-border ownership on banking sector performance, highlighting a critical dimension of 

commercial bank governance linked to foreign participation and market competition across 

economies at varying development stages. Bonin et al. (2005) found that there was no 

significant difference in profitability between state-owned and private banks, arguing that bank 

performance was not solely determined by ownership attributes. They investigated the impact 

of ownership—particularly strategic foreign ownership—on bank efficiency across eleven 

transition countries, using an unbalanced panel dataset of 225 banks with 856 observations 

covering the 1996–2000 period. They employed stochastic frontier estimation to calculate profit 

and cost efficiency, directly accounting for time and country effects, and conducted second-

stage regressions using these efficiency measures alongside ROA to examine the influence of 

ownership type. Their results confirmed that privatization alone was insufficient to enhance 
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bank efficiency, as state-owned banks were not appreciably less efficient than domestic private 

banks. They also found that foreign-owned banks were more cost-efficient and provided better 

services than other banks, especially when they had a strategic foreign owner. Additionally, the 

remaining state-owned banks exhibited lower service efficiency, which aligned with the 

hypothesis that the more efficient banks were privatized first in transition countries. These 

findings underscored that ownership attributes, a core dimension of commercial bank 

governance, had heterogeneous effects on bank performance and efficiency, rather than 

exerting a deterministic influence solely through the distinction between state and private 

ownership. 

Borisova et al. (2012) explored the role of government shareholding in corporate 

governance structures, addressing the question of how the dramatic increase in direct 

government ownership of publicly-traded corporations—driven by the global financial crisis 

and marking the largest rise in state intervention since the Great Depression—would impact the 

governance of erstwhile private companies. The authors conducted their investigation using a 

sample of firms from the European Union, a region with relatively familiar active government 

participation, covering 373 entities from 14 member states over the 2003–2008 period. The 

sample included banking institutions and 113 publicly owned enterprises. Their main finding 

revealed that government ownership was associated with lower governance quality overall. 

Further analysis demonstrated notable heterogeneity across legal systems: government 

shareholding ratios correlated with lower governance levels in civil law countries, while the 

relationship between government ownership and governance quality was positive in common 

law countries. Additionally, they found that the preferential voting rights attached to golden 

shares exerted an especially damaging effect on governance quality. These results underscored 

the context-dependent nature of government ownership’s impact on corporate governance, and 

the inclusion of banking institutions in the sample lent relevance to the findings for 

understanding the role of state shareholding in commercial bank governance. 

The level of governance here is judged based on the Corporate Governance Quantitative 

Index (CGQ) provided by RiskMetrics, which combines widely adopted governance 

effectiveness indicators. However, it is interesting to note that in areas governed by common 

law systems, government ownership and governance quality show a positive coupling trend. 

China also has research on the governance effects of the nature of equity. For example, Ding 

(2009) argued that the ROA of state-owned banks is significantly dragged down by their state-

owned nature, which is mainly attributed to the lack of efficiency in state-owned capital 

management. Similarly, compared with emerging private banks, state-owned banks are at a 
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disadvantage in terms of ROA. C. Zhao et al. (2009) studied the governance structure of three 

types of commercial banks from 2005 to 2006, and found that there was an “inverted U-shaped” 

relationship between bank performance and government shareholding ratio that first increased 

and then decreased. The underlying reason is inseparable from the dual impact of government 

equity participation faced by Chinese commercial banks during the transformation period. On 

the one hand, the spillover effects brought by government equity participation stimulated the 

banks’ positive motivation, while on the other hand, the accompanying political cost effects It 

poses a negative constraint to banks. Under different shareholding levels, the game and balance 

of these two effects jointly shape the unique “inverted U-shaped” performance between bank 

performance and government shareholding. J. Y. Sun (2008) explored the intrinsic relationship 

between the corporate governance structure of Bank of China and the bank’s profitability, risk 

control, liquidity adjustment and growth potential, and pointed out that the impact of the nature 

of equity on bank profitability is not decisive. 

In the analysis of the governance effects of commercial banks, the discussion of board of 

directors’ structure is a key issue and has always been a focus area of academic research. 

Relying on data from European and American commercial banks, Andres and Vallelado (2008) 

found that the impact of board size on bank performance exhibited an inverted U-shaped 

nonlinear relationship; they further pointed out that the proportion of external independent 

directors and the frequency of board meetings exerted a significant positive effect on banks’ 

operating performance. They tested hypotheses regarding the dual supervisory and advisory 

roles of corporate boards using a sample of large international commercial banks, adopting a 

two-step system estimator to address the well-known endogeneity issue in the corporate 

governance literature and demonstrating the empirical and theoretical superiority of this 

estimator over ordinary least squares and within estimators. Beyond the inverted U-shaped 

relationship between board size and performance, they also identified an identical nonlinear 

link between bank performance and the proportion of non-executive directors, aligning with 

their insights on external independent directors. Their results indicated that board composition 

and size were closely tied to directors’ capacity to monitor and advise bank management, with 

larger boards that were not excessively independent proving more efficient in fulfilling these 

dual functions and creating greater value for their institutions. All these relationships remained 

robust even after they controlled for performance measurement metrics, the weight of the 

banking industry in each country, and bank ownership factors. These findings underscored the 

critical role of board structural characteristics in commercial bank governance, providing 

empirical evidence for how optimized board design could enhance supervisory and advisory 
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effectiveness to influence overall bank performance. Pathan (2009) found that bank boards 

strongly reflecting shareholders’ interests, particularly those with a streamlined structure and 

fewer constraints, could promote bank risk-taking; conversely, CEOs’ decision-making control 

inhibited such risk-taking behavior. These conclusions were verified through multi-angle risk 

proxy variables and different statistical methods, and were consistent with banks’ actual 

operating environment. They examined the relevance of bank board structure to bank risk-

taking using a sample of 212 large U.S. bank holding companies over the 1997–2004 period, 

encompassing 1534 observations. Their empirical results showed that strong boards, defined as 

those reflecting more of shareholders’ interests and characterized by small size and fewer 

restrictions, exerted a positive effect on bank risk-taking. In contrast, CEO power, referring to 

the CEO’s ability to control board decisions, had a negative impact on bank risk-taking. These 

findings were consistent with the bank contracting environment and robust to several proxies 

for bank risk-taking as well as different estimation techniques, underscoring the critical role of 

board structure and CEO power as core dimensions of commercial bank governance in shaping 

banks’ risk-taking behaviors. Persico (2004) argued that a large board size might dampen 

members’ enthusiasm for collecting or analyzing information when the cost of information 

gathering remained high. He explored a theoretical framework where identical agents incurred 

costs to gather information before aggregating it through voting processes. Recognizing that 

information functioned as a public good in this context, he posited that the provision of 

information would fall short of the social optimum. He further contended that an effective 

voting rule needed to fulfill dual functions: incentivizing agents to acquire information and 

enabling the efficient aggregation of collected information. Crucially, he demonstrated that a 

voting rule requiring a large plurality—such as unanimity in the extreme case—to overturn the 

status quo could only be optimal if the information available to each individual agent was 

sufficiently accurate. This key finding held independently of voters’ preferences and the cost 

of information acquisition. These insights shed light on the informational dynamics within 

corporate decision-making bodies, a critical dimension of commercial bank governance, by 

highlighting how board size and voting mechanisms could interact to influence the quality of 

information utilization in board-level decisions. 

Adams and Mehran (2012) revealed that the natural logarithm of board size exhibited a 

positive correlation with Tobin’s Q, using detailed data on 35 bank holding companies (BHCs) 

over the 1964–1985 period. They addressed a long-standing gap in the literature, prompted by 

the subprime crisis which highlighted the limited academic understanding of bank governance, 

by analyzing the relationship between board governance and performance in their sample. The 
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authors found that board independence bore no relation to performance, where performance 

was measured by a proxy for Tobin’s Q, while their core finding on the positive link between 

board size and performance remained robust and was not driven by merger and acquisition 

activities. They further noted that board expansion was critical, providing new evidence that 

increases in board size resulting from the addition of directors who also served on subsidiary 

boards might create value as BHC complexity increased, a phenomenon that exerted a 

significant impact on the growth of board size. Concluding their study, they argued that 

governance regulation should take into account the unique features of bank governance, 

underscoring the distinctiveness of board structure dynamics in the context of commercial bank 

governance. Beltratti and Stulz (2012) examined the relationship between corporate governance 

characteristics and the financial performance of banks during the credit crunch period from July 

2007 to December 2008, a period when overall bank performance was the worst since the Great 

Depression and significant cross-sectional variation existed in the stock returns of large global 

banks. They selected 164 multinational banks with assets exceeding US$50 billion as their 

research sample and utilized this variation in stock returns to evaluate the factors contributing 

to banks’ poor performance during the crisis. Their core finding revealed that banks whose 

board decisions prioritized shareholder-friendly outcomes exhibited relatively lower buy-and-

hold returns during this tumultuous period. Further, they found that these shareholder-friendly 

banks were not less risky prior to the crisis and reduced loans more significantly during the 

crisis, a result that posed a substantial challenge to the argument that poor bank governance was 

a major cause of the crisis. Additional empirical results showed that better-performing banks 

had lower leverage and lower returns immediately before the crisis, supporting theories that 

emphasize the fragility of banks financed with short-term capital market funding. They also 

noted that differences in banking regulations across countries were generally uncorrelated with 

bank performance during the crisis, except that large banks from countries with more 

restrictions on bank activities performed better and decreased loans less. These findings 

underscored the complex interplay between corporate governance, capital structure, regulatory 

environments, and bank performance during systemic financial crises, a critical dimension of 

commercial bank governance research in turbulent market conditions. Erkens et al. (2012) 

found that during the 2007–2008 financial crisis, financial institutions with governance 

structures favoring more independent boards and higher institutional ownership suffered 

deteriorating stock returns, a result derived from their investigation into the influence of 

corporate governance on financial firms’ performance during the crisis period. They conducted 

the research using a unique dataset of 296 financial firms from 30 countries that stood at the 
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center of the crisis. Their core findings confirmed that firms with a greater proportion of 

independent directors and higher institutional ownership experienced significantly worse stock 

returns during the tumultuous period. Further exploration revealed two key underlying reasons: 

first, firms with higher institutional ownership had taken excessive risks prior to the crisis, 

which led to larger shareholder losses during the crisis; second, firms with more independent 

boards raised more equity capital during the crisis, resulting in a wealth transfer from existing 

shareholders to debtholders. Overall, their findings enriched the relevant literature by 

identifying specific corporate governance determinants of financial firms’ performance during 

the 2007–2008 crisis, and the inclusion of financial institutions in the sample lent important 

implications for understanding how governance structures centered on board independence and 

institutional ownership could shape risk-taking behaviors and performance outcomes in the 

context of commercial bank governance during systemic financial crises. 

W. K. Wang et al. (2012) found that board characteristics, the proportion of outside 

directors, the average director age, and CEO/chairman dual status have a negative impact on 

performance, while the number of committees and the employment of the Big Four audit firms 

have a positive impact. Adams (2011) revealed that U.S. banks receiving Troubled Asset Relief 

Program (TARP) funding during the recent financial crisis generally had larger boards of 

directors than those that did not receive such government assistance. She further explored 

whether boards of financial firms should be blamed for the crisis, conducting a comparative 

analysis using a large sample of nonfinancial and financial firm data spanning the 1996–2007 

period. She documented that the governance of financial firms was, on average, not obviously 

worse than that of nonfinancial firms; in fact, when measured by simple governance scores and 

governance indices, banks and nonbank financial firms generally appeared better governed than 

their nonfinancial counterparts. She also found that bank directors earned significantly less 

compensation than their peers in nonfinancial firms, and that banks receiving bailout money 

had more independent boards than other banks. These results suggested that the governance 

measures focused on in recent governance policies were insufficient to describe the governance 

failures attributed to financial firms. Moreover, she argued that recent governance reforms 

might have to shoulder some of the blame placed on the boards of financial firms, underscoring 

the need to reconsider conventional governance metrics and reform directions in the context of 

commercial bank governance, particularly regarding the unique characteristics of financial 

institutions and the efficacy of post-crisis regulatory interventions. 

On the one hand, Devriese et al. (2004) advocated that from the perspective of creditors, 

especially depositors and other debt holders of the bank, independent directors without equity 
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ties are more respected than directors who are financially dependent on the bank. This is 

because independent directors are more likely to focus on proper management supervision, 

rather than just keeping an eye on the ups and downs of stock prices or other short-term goals 

that are closely linked to their compensation, highlighting their unique value in ensuring the 

sound operations of banks. Adams and Ferreira (2007) showed that excessive board 

independence could inhibit information creation, impair the board’s advisory and guidance 

functions, and potentially weaken its supervisory responsibilities. They analyzed the 

consequences of the board’s dual role as both advisor and monitor of management, identifying 

a critical trade-off for CEOs in disclosing information to the board: sharing information would 

enable the board to provide better advice, yet an informed board would also conduct more 

intensive supervision of management. Since an independent board acted as a tougher monitor, 

the CEO might be reluctant to share information with it—a dynamic that reflected top managers’ 

sensitive response to information control rights, especially when independent directors’ 

supervisory drive surpassed that of dependent directors. On the basis of this theoretical 

framework, they argued that management-friendly boards could be optimal for corporate 

governance. Using insights derived from their model, they further analyzed the differences 

between sole and dual board systems and highlighted several policy implications of their 

analysis. These findings underscored the nuanced relationship between board independence and 

governance effectiveness, offering important insights for commercial bank governance by 

illuminating how board structure could shape information flows, advisory quality, and 

supervisory intensity within financial institutions. Faleye and Krishnan (2017) found that board 

independence reduced bank risks, with such effects specifically manifested in the optimization 

of borrowers’ long-term S&P credit ratings and the increase in financial covenants within loan 

contracts; notably, this risk-mitigation mechanism did not involve banks leveraging syndicated 

loan decision-making processes to avoid credit risks. They investigated the impact of bank 

governance on risk-taking behaviors in commercial lending, revealing that banks with more 

effective boards were less likely to extend loans to riskier borrowers. This effect was confined 

to periods of distress in the banking industry and was more pronounced at banks that had 

established board-level credit committees. Further, they documented that in the aftermath of 

the Russian default—an event that exogenously imposed distress conditions on U.S. banks—

banks with more effective boards exhibited a significantly lower propensity to lend to high-risk 

borrowers. These results suggested that value-maximizing banks tended to ration credit to 

riskier borrowers precisely when such firms might face credit constraints, indicating that bank 

governance regulations could carry potential unintended consequences. These findings 
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illuminated the specific channels through which board independence, a core dimension of 

commercial bank governance, exerted risk-mitigating effects in credit operations, while also 

highlighting the context-dependent nature of such governance mechanisms in shaping banks’ 

lending behaviors. Larcker et al. (2007) found that the CEO’s dual role as chairman of the board 

exerted a negative impact on corporate performance. They addressed the inconsistent results in 

empirical research examining the association between typical corporate governance measures 

and various accounting and economic outcomes, arguing that these mixed findings were 

partially attributable to the challenge of generating reliable and valid measures for the complex 

construct of corporate governance. The authors analyzed data from 2,106 firms spanning 

financial and non-financial sectors over the 2002–2003 period, utilizing exploratory principal 

component analysis as a statistical tool. From 39 structural governance indicators—including 

board characteristics, stock ownership, institutional ownership, activist stock ownership, the 

existence of debtholders, the mix of executive compensation, anti-takeover variables, and the 

CEO’s dual role as board chairman—they extracted 14 composite governance indices 

representing distinct dimensions of corporate governance. Their results showed that these 14 

indices had a mixed association with abnormal accruals, little relation to accounting 

restatements, but possessed some ability to explain future operating performance and future 

excess stock returns. The inclusion of financial sector firms in their sample lent relevance to 

these findings for commercial bank governance, highlighting the complexity of measuring 

governance effectiveness and the necessity of considering multiple distinct governance 

dimensions rather than isolated indicators when evaluating the impact of governance structures 

on organizational performance. 

On the other hand, with the help of the EVA index scoring method, M. Pan and Xie (2008) 

found that the proportion of independent directors is inversely related to bank performance. In 

addition, the level of executive compensation is significantly driven by the merger of the 

positions of chairman and president in the board of directors’ leadership structure, while the 

proportion of independent directors has minimal impact on executive compensation. He and 

Liu (2010) found that there is a positive correlation between the performance improvement of 

commercial banks and the increase in the proportion of independent directors. Xi and Wu (2012) 

analyzed panel data of 14 banks and revealed the positive correlation between board 

characteristics such as size and proportion of independent directors and bank performance, the 

negative correlation between bank asset size, and the impact of bank state-owned nature on 

performance. W. A. Li et al. (2014) found that during the financial crisis, the age and education 

heterogeneity of the Board of Directors of Bank of China will reduce risk-taking, and the role 
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of chairman and CEO has a negative moderating effect on gender and education heterogeneity. 

Coincidentally, Xie and Tang (2013) pointed out that in the decision-making process of 

corporate governance, the diversity of independent directors did not show an effective 

moderating effect, and no obvious correlation was observed between the heterogeneity of 

independent directors and corporate performance. . 

It was not until the early 1990s that academic research began to explore the important role 

of executive compensation in bank governance. However, with the successive banking crises, 

research in this field gradually gained a high level of academic and industry attention. Attention 

has now become one of the indispensable core topics in bank governance research. Houston 

and James (1995) found that there was only a slight positive correlation between the 

compensation of bank top managers and bank performance. They examined whether executive 

compensation in the banking sector was structured to promote risk-taking behavior. Their 

results showed that, on average, bank CEOs received less cash compensation, were less likely 

to participate in stock option plans, held fewer stock options, and obtained a smaller proportion 

of their total compensation from options and stock compared to CEOs in other industries. The 

authors further analyzed cross-sectional differences in the structure of compensation contracts 

within the banking industry. They identified a positive and significant relationship between the 

importance of equity-based incentives and the value of a bank’s charter. This finding was 

inconsistent with the hypothesis that compensation policies in banking were designed to 

encourage risk-taking. These insights shed light on the unique characteristics of executive 

compensation as a dimension of commercial bank governance, highlighting that the structure 

of bank managers’ compensation differed markedly from that of non-financial firms and did 

not serve to promote risk-taking in the manner some theoretical frameworks might predict. 

Jagtiani and John (2018) found that the performance correlation within bank CEO 

compensation systems exhibited a specific pattern: it showed an inverse trend with the leverage 

levels of financial institutions, while bearing a positive correlation with the supervision 

intensity of bank regulators and subordinated creditors. Their research contextualized the 

evolving banking industry landscape amid Fintech advancement, where advanced technology, 

big data, and complex artificial intelligence and machine learning algorithms have delivered 

tangible benefits to both consumers and lenders. Fintech simultaneously holds the potential to 

disrupt traditional financial models and generate new categories of risk. Against this backdrop, 

regulators worldwide are working diligently and thoughtfully to safeguard consumer interests, 

maintain financial stability, and foster an environment conducive to the safe innovation of 

Fintech. These findings underscored the context-dependent nature of performance correlations 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

36 

in bank CEO compensation structures, revealing that such correlations are shaped by core 

financial indicators like leverage and external oversight factors including regulatory intensity. 

The interplay between compensation design, financial risk metrics, regulatory dynamics and 

Fintech-driven industry transformation also highlights critical considerations for commercial 

bank governance in optimizing executive incentive mechanisms to balance performance 

alignment, risk control and adaptive responses to technological change. Bebchuk et al. (2010) 

analyzed that during the period from 2000 to 2008, the executive compensation mechanism of 

the Bear Stearns and Lehman brothers inadvertently promoted excessive risk-taking at the 

company level. I. H. Cheng et al. (2010) found that firms with higher overall top management 

compensation typically exhibited stronger risk preferences. They examined the relationship 

between compensation and risk-taking in financial firms using an overlooked insight from 

principal-agent contracting theory involving hidden actions and risk-averse agents, arguing that 

total compensation had to increase with firm risk if the sensitivity of pay to stock price did not 

vary with stock price volatility. Controlling for firm size, they identified a correlation between 

total executive compensation and risk metrics including firm beta, return volatility, and 

exposure to the ABX subprime index. They also found no link between insider ownership and 

these risk measures, nor between compensation or firm risk and governance variables; instead, 

both rose with institutional investor ownership, indicating heterogeneous investors incentivized 

varying risk levels. These results applied to non-financial firms too, and from the perspective 

of commercial bank governance, underscored the critical connection between top management 

compensation and risk preferences, offering implications for designing executive incentive 

mechanisms to balance performance incentives and risk control. Deyoung et al. (2013) pointed 

out that before the financial crisis, U.S. banks adjusted their CEO compensation structures to 

encourage executives to exploit regulatory deregulation and debt securitization opportunities 

for bank expansion, which simultaneously created higher risks. They examined how CEO 

compensation contract terms of large commercial banks between 1994 and 2006 interacted with 

the banks’ risky business policy decisions. Using delta and vega as proxy variables for CEO 

incentives, they found a significant relationship between banks’ non-traditional business 

income and high-risk compensation designs. They also identified that bank CEOs took more 

risk in response to contractual risk-taking incentives, while bank boards adjusted CEO 

compensation both to encourage executives to seize new growth opportunities and to moderate 

excessive risk-taking. These relationships were strongest in the latter half of the sample period, 

after deregulation and technological changes had expanded banks’ risk-taking capacities. From 

the perspective of commercial bank governance, these findings highlight the critical role of 
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CEO compensation structure design in shaping banks’ risk-taking behaviors and strategic 

choices, especially amid regulatory and market changes. 

Fahlenbrach and Stulz (2011) argued that CEO option compensation and cash bonuses had 

no relationship with bank performance during the financial crisis. They examined the 

relationship between large commercial banks’ crisis performance in 2008 and CEO incentives 

as well as share ownership before the crisis, and also explored whether CEOs reduced their 

equity stakes in anticipation of the crisis. Their findings showed no evidence that banks with 

CEO incentives better aligned with shareholder interests performed better during the crisis; 

instead, there was some indication that such banks performed worse in terms of both stock 

returns and accounting return on equity. Additionally, option compensation did not exert an 

adverse impact on bank performance amid the crisis. They further found that bank CEOs did 

not reduce their shareholdings in anticipation of or during the crisis, nor was there evidence that 

they hedged their equity exposure, leading to extremely large wealth losses for these executives. 

From the perspective of commercial bank governance, these results challenge the conventional 

view that aligning CEO incentives with shareholder interests enhances crisis resilience, offering 

important implications for the design of executive incentive and equity holding mechanisms in 

banking institutions. Erkens et al. (2012) found that during the 2007–2008 financial crisis, the 

financial institutions with the weakest performance were not those that compensated their CEOs 

through equity incentives such as restricted stocks or stock options, but rather those that 

integrated equity incentives into their overall compensation systems. They investigated the 

influence of corporate governance on the performance of financial firms amid the same crisis, 

utilizing a unique dataset of 296 financial firms from 30 countries that stood at the core of the 

turmoil. They revealed that firms with more independent boards and higher institutional 

ownership experienced significantly worse stock returns during the crisis period. Further 

exploration identified two key underlying reasons: first, firms with higher institutional 

ownership had taken on more risk prior to the crisis, which resulted in larger shareholder losses 

during the crisis; second, firms with more independent boards raised more equity capital during 

the crisis, leading to a wealth transfer from existing shareholders to debtholders. Overall, their 

findings added to the existing literature by examining the corporate governance determinants 

of financial firms’ performance during the 2007–2008 financial crisis, and provided important 

insights for commercial bank governance by highlighting how specific governance structures 

and compensation arrangements could shape performance outcomes and risk dynamics for 

banking institutions facing systemic financial shocks. 

Companies with non-equity incentives, such as cash bonuses based on annual profit targets, 
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are particularly vulnerable in China. H. Wei and Liu (2005) showed that the payment of high 

salaries to middle and senior managers in sample banks failed to significantly promote the 

improvement of bank performance. However, X. B. Chen (2005) found that there is a positive 

relationship between the bank’s ROA and bank executive compensation. Through an in-depth 

analysis of China’s listed banks, Song et al. (2007) also obtained the result that there is an 

obvious positive correlation between bank CEO compensation and bank performance. Based 

on a detailed examination of the panel data of China’s listed banks from 2005 to 2009, J. Y. 

Sun and Xu (2011) found that the effective compensation mechanism has a significant role in 

promoting bank performance in a sample of non-state-owned listed banks. In contrast, within a 

banking system controlled by the central or local government, the effect of such incentive 

mechanisms is significantly weakened, implying the potential constraints of ownership 

background on the effectiveness of compensation incentive mechanisms. Some literature in 

China also puts forward the view that executive compensation has a negative impact on bank 

performance. On the contrary, using the SFC research framework, Wen (2015) contended that 

moderate restraint on executive compensation is necessary and important , especially for those 

joint-stock banks with significant influence. Similarly, Hong et al. (2014) revealed that 

increasing executive compensation incentives may prompt urban commercial banks and rural 

commercial banks to adopt more aggressive risk strategies; in sharp contrast, state-owned banks 

and Joint-stock banks are more likely to adopt a prudent risk management attitude under the 

same conditions. 

2.2.3 Commercial banks’ operating performance 

In the field of commercial bank performance evaluation, scholars have used a variety of 

analytical techniques and methods to quantify and interpret the operational effectiveness of 

banks. These studies range from financial ratios to complex economic models, and from 

traditional accounting performance indicators to cutting-edge efficiency and productivity 

analysis. Considering that the core goal of this thesis is to explore how Fintech affects the 

operations of commercial banks, we will focus on sorting out the literature related to the driving 

factors of commercial bank operating performance. 

The driving factors of commercial bank operating performance are numerous and complex. 

According to numerous relevant research literature, various influencing factors can be roughly 

divided into two categories: internal factors of the bank and external environment. For the 

outside of banks, for example, through a detailed analysis of the interaction between the 

financial system structure and macroeconomic performance, Ben Naceur and Goaied (2008) 
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found that the direct effect of macroeconomic growth and inflation levels on bank profitability 

is not significant. The first conclusion provides a new perspective for understanding the 

determinants of bank earnings, arguing that we should consider broader economic and financial 

environment factors when evaluating bank performance. Bolt et al. (2012) argued that the 

operating conditions of the macroeconomy had a significant impact on the scale of bank loans, 

and this impact was further transmitted to commercial banks’ operating performance; they also 

explored the relationship between bank profitability and economic activity. They found that 

when accounting for the stronger co-movement between bank profits and economic activity 

during deep recessions, the impact of output growth on bank profitability was much greater 

than that typically documented in existing literature. Among the various components of bank 

profits, loan losses served as the primary driver of this result. Additionally, they revealed that 

long-term interest rates in the preceding years were important determinants of bank profits 

during periods of high economic growth, and their findings remained robust regardless of 

whether aggregate or individual bank data was used—these findings underscored the close links 

between macroeconomic dynamics and commercial banks’ operating performance by 

identifying key factors that shape banks’ profit levels and overall operational outcomes. 

Dietrich and Wanzenried (2011) found that economic growth, especially the increase in Gross 

Domestic Product (GDP), has a significant positive effect on the operating performance of 

commercial banks and can promote banks’ business expansion and profitability. Based on an 

empirical analysis of detailed data on China’s regional commercial banks, D. Zhang et al. (2016) 

pointed out that in the context of the cooling real estate market, if the real estate asset portfolio 

of regional commercial banks fails to adjust in time to cope with risks, the bank will be easily 

experiencing operating stress, which highlighted the close link between real estate investment 

volatility and the margin of safety of bank performance. Focusing on the policy turning point 

of the liberalization of the deposit interest rate ceiling in 2012, Yuan (2017) used the Difference-

in-Difference method to examine the specific impact of interest rate relaxation on the operating 

performance of commercial banks. The study found that interest rate liberalization has had 

obvious negative consequences on the performance of commercial banks, and this phenomenon 

is particularly severe among small and medium-sized banks. This suggests that the interest rate 

marketization reform has put forward higher requirements for banks’ operating environment 

and strategic adjustments, and is particularly challenging. Risk management and adaptability 

of small and medium-sized banks.  

Subsequently, in Xu and Ma (2019), using the Equator Principle as the starting point, 

analyzed the environmental risks faced by commercial banks and used a double difference 
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model for empirical testing. The results showed that following the Equator Principles can 

promote the improvement of bank operating performance in the short term, but in the long term, 

strict environmental standards may erode banks’ profit margins, thereby negatively dragging 

operating performance. Tian and Li (2020) found that the liquidity creation ability of Chinese 

commercial banks will be significantly inhibited when policy uncertainty increases, especially 

in regional banks with weak competitiveness; banks performance improvement could alleviate 

this inhibitory effect in the short term, but the long-term effect showed an “inverted U-shaped” 

pattern. Similarly, Yan and Shen (2022) compared the performance of banks with different 

equity types based on the historical data of 158 banks during the Republic of China from 1928 

to 1937, and found that the operating performance of government-run banks was significantly 

worse than that of private banks. J. Liu et al. (2022) found that the deepening of financial 

openness may weaken bank performance by increasing the non-performing loan ratio. At the 

same time, for developed economies, the impact of financial openness on bank operating 

performance first increased positively and then turned to suppression, which also showed the 

“Inverted U-shaped” pattern. 

Through an investigation of European commercial banks, Vennet (2002) found that there 

was a direct causal relationship between the management efficiency and operating performance. 

De Haan and Poghosyan (2012) studied the key factors affecting bank profitability and found 

that factors such as total assets, cost-to-income ratio and leverage ratio played a major role; 

they also examined whether bank earnings volatility depended on bank size and the degree of 

concentration in the banking sector. Using quarterly data of non-investment banks in the United 

States from the first quarter of 2004 to the fourth quarter of 2009, and controlling for 

management quality, leverage and diversification, they found that bank size reduced return 

volatility. They further revealed that the negative impact of bank size on bank earnings volatility 

(in absolute terms) decreased with the increase of market concentration, and that larger banks 

located in concentrated markets had experienced higher volatility during the recent financial 

crisis—these findings on earnings volatility and its determinants are closely linked to 

commercial banks’ operating performance, as earnings stability and profitability are core 

indicators reflecting the effectiveness of banks’ operational management. Saeed (2013) 

confirmed that the capital structure of commercial banks had a positive effect on improving 

their operating performance; he also examined the impact of capital structure on the 

performance of Pakistani banks, extending the empirical research on the determinants of bank 

capital structure within a single country over the five-year period from 2007 to 2011. He utilized 

data from banks listed on the Karachi Stock Exchange (including data from the Bank of China 
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in Pakistan) and applied multiple regression models to estimate the relationship between capital 

structure and banking performance. Performance was measured by ROA, return on equity, and 

earnings per share, while the determinants of capital structure included the long-term debt-to-

capital ratio, short-term debt-to-capital ratio, and total debt-to-capital ratio. His findings 

validated a positive relationship between these capital structure determinants and the 

performance of the banking industry, which directly underscores the role of capital structure in 

shaping commercial banks’ operating performance as a core dimension of their operational 

effectiveness. Naidu (2011) explored the determinants of the capital structure of South African 

banks and sought best practices to improve the value and efficiency of banks. Although the 

study did not reach a definitive conclusion, it provided an analytical basis for understanding the 

dynamics of capital structure and its impact on the stability of the South African banking system 

and economic structure. Cornett et al. (2016) found that during the financial crisis, banks 

fulfilling more corporate social responsibility (CSR) tended to achieve better financial 

performance—a core indicator of commercial banks’ operating performance. They examined 

the CSR-financial performance association in the context of the recent financial crisis, revealing 

a significant positive correlation between CSR scores and financial performance, indicating 

banks were rewarded for social responsibility. They further found that the largest banks pursued 

socially responsible activities far more extensively than smaller ones, with a sharp post-2009 

increase in CSR strengths and decline in CSR concerns. 

Doan et al. (2018) examined the relationship between income diversification and bank 

efficiency across 83 countries from 2003 to 2012, and they also evaluated how ownership 

structure moderated the impact of such diversification on banks’ cost efficiency—a core 

dimension of commercial banks’ operating performance. Using a stochastic frontier approach 

to estimate cost efficiency, they found that increased diversification tended to improve bank 

efficiency, yet the resulting benefits were offset by heightened exposure to volatile non-interest 

activities, which weakened the positive effect of diversification to a certain extent. With regard 

to ownership structure, they revealed that state-owned banks with fewer volatile income sources 

exhibited lower efficiency in income diversification. They further found that more diversified 

foreign-owned banks tended to be less efficient in developed countries, whereas increased 

foreign bank ownership enhanced the benefits of diversification in developing countries 

following the financial crisis. Nourani et al. (2019) used the DEA method and found that 

Malaysian banks performed best, ASEAN banks were less efficient in long-term asset 

utilization, and there was a positive relationship between capital structure and overall bank 

performance. Z. Pan (2013) analyzed the relationship between capital adequacy ratio and bank 
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profitability, and found that the former had a significant promoting effect on the latter; however, 

when the capital adequacy ratio of large banks is too high, continuing to increase capital may 

have a negative impact on profitability. In view of the negative effects, it is recommended that 

banks should optimize capital management, adopt differentiated regulatory strategies, and 

improve profitability through innovative profit models and business transformation. M. S. 

Wang and Liu (2013) studied the influencing factors of bank profitability. They found that non-

interest income and net interest margin have a positive effect. Among them, state-owned banks 

performed better in terms of non-interest income; they also pointed out that national joint-stock 

banks and the non-interest business of city commercial banks needs to be developed. X. M. Li 

(2011) used principal component analysis to show that bank performance will improve due to 

the increase in core capital adequacy ratio. Y. Guo et al. (2012) found that among the factors of 

bank operating performance, equity concentration and capital adequacy ratio are two important 

factors. At the same time, the equity nature of the bank will affect the effects of these factors, 

especially the state-owned nature will further enhance the positive effects of these factors. Q. J. 

Zhang and Chen (2022) found that increasing bank digital investment can effectively optimize 

bank governance. The rationality of managers, agency costs and technical efficiency affect this 

relationship. The digitalization of non-state-owned banks is more conducive to governance 

improvement, while the growth of the digital economy, rising financing costs, asset-

strengthening earnings and shrinking non-interest income are driving force for the banks’ 

Fintech development. 

2.3 Research on the impact of Fintech on commercial bank operations 

First of all, the liability business of commercial banks is facing profound changes brought about 

by Fintech. By introducing innovative financial solutions, Fintech has affected the 

attractiveness and management methods of bank deposits, wealth management and other 

liability products. Delong and Deyoung (2007) found that the proliferation of Internet finance 

reduced commercial banks’ checking account balances while increasing money market fund 

account balances, which adjusted deposit composition, boosted bank profits notably, 

transformed banking business models, and exerted profound impacts on customer behavior. 

They also proposed a new explanation for the lack of value creation identified in most academic 

studies on bank mergers, conjecturing that large bank acquisitions were a novel phenomenon 

without a history of best practices to guide managers or investors. They hypothesized that 

merging banks and investors pricing mergers learned by observing information spillovers from 
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prior bank M&As, and their evidence from 216 M&As of large, publicly traded U.S. 

commercial banks between 1987 and 1999 supported these conjectures, consistent with semi 

strong stock market efficiency. D. Li and Xu (2014) found that Internet financial management 

products have obvious advantages over traditional bank deposit products in terms of financial 

flexibility and return, and have shown irresistible charm to investors, which has undoubtedly 

diverted banks’ low-cost capital pools. In the long run, the booming Internet financial 

management industry is gradually reshaping the risk management ecology of assets and 

liabilities in the banking industry. By competing with traditional commercial banks, they will 

cause fluctuations in the cost and interest rates of banks to raise funds, exposing commercial 

banks to operational risks, causing hidden dangers that are difficult to eliminate easily. J. Chen 

and Wang (2016) argued that the booming development of Internet financial management 

business has undoubtedly brought short-term performance pressure to commercial banks, but 

in the long run, its disruptive effect is still unclear. In fact, it is more likely to inspire commercial 

banks to accelerate the pace of reform, promote industry transformation, prompt banks to 

actively respond to market changes, and reconstruct business models to maintain 

competitiveness. Zhan et al. (2018) showed that Internet finance has had a significant impact 

on bank credit channels under monetary policy by reshaping banks’ liability structures, 

demonstrating its important role in the financial system that cannot be ignored. They provided 

a new perspective for understanding how Internet finance affects macroeconomic policies. 

The profound impact of Fintech on the asset business of commercial banks is also one of 

the hot topics in financial academic research and has been discussed in detail in many literatures. 

According to the analysis of Hancock et al. (1999) revealed that advances in information 

technology, foundational to Fintech, intensified competition in the banking industry. This 

intensified competition adversely affected commercial banks’ loan businesses and compelled 

them to re-evaluate their credit strategies. They noted that Fintech’s impact on commercial 

banks’ risk management constituted the core and most complex link in their asset operations. 

Additionally, they found that consolidating banks’ back-office operations such as payment 

processing, which is a key part of bank operations, exhibited large scale economies. The 

consolidation of the Federal Reserve’s Fedwire payment system contributed to one-fourth of its 

average cost reduction, though technical progress beyond technology-adjusted input prices was 

minimal. Lapavitsas and Dos Santos (2008) argued that technological progress, foundational to 

Fintech, enabled commercial banks to significantly enhance information disclosure and 

accessibility. This enhancement played a key role in optimizing loan operations as 

technological application simplified loan procedures, strengthened banks’ risk control 
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capabilities and fostered healthier more transparent lending relationships. They also noted that 

technological innovation drove recent changes in the conduct and character of banking but 

exerted contradictory impacts. Money-dealing transactions became cheaper yet investment 

costs rose and a broader range of services had to be provided, leaving bank cost efficiency 

unimproved. Additionally, banks developed computationally intensive ‘arms length’ 

techniques for creditworthiness assessment and risk management, which allowed them to 

generate new revenue streams from individual lending and money market mediation fees. This 

shift signaled a decline of relational banking. Moreover, new technology and related practices 

facilitated foreign banks’ entry into developing countries where they could exploit 

technologically demanding arms length niches in domestic markets. This development did not 

improve the efficiency of host banking systems nor increase credit availability to the productive 

sector. Z. Liu (2016) elaborated on the role of Internet technology in improving banks’ risk 

management capabilities, and further pointed out that this can effectively reduce banks’ risk-

taking levels. However, it also pointed out that the demonstration effect, competitive effect and 

impact of Internet technology on deposit and loan businesses may have a complex effect on 

banks’ operating efficiency, profitability and risk-taking. It may not only reduce risks, but also 

increase risk-taking under certain circumstances. In the research of Yao and Song (2020), the 

effectiveness of the application of Fintech in reducing banks’ risk economic capital was 

confirmed, indicating its positive role in risk management. However, they also observed that 

the improvement in bank profitability may partially offset the risk mitigation effect brought by 

Fintech, emphasizing the importance of banks still need to be alert to potential risks in a high-

profit environment. Yao and Song (2021) further studied the impact of Fintech on the economic 

capital mechanism of commercial banks’ credit risk. Research results showed that Fintech 

promoted the transparency of information circulation by effectively reducing the information 

asymmetry between transaction parties, thereby significantly reducing the economic capital 

requirements for credit risks borne by commercial banks. 

In addition, C. M. Li et al. (2022) argued that integrating cutting-edge technologies 

foundational to Fintech enabled banking institutions to stimulate positive technology spillover 

effects and effectively alleviate information asymmetry in credit transactions. This not only 

strengthened banks’ risk management capabilities and operational efficiency but also promoted 

the expansion of business diversification, thereby achieving risk diversification and enhancing 

their own anti-risk capacity. They further found that in the context of Fintech innovation 

development, commercial banks’ adoption of Fintech innovation improved their risk 

management capabilities and thus reduced risk-taking. Their mechanism analysis showed that 
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banks relied on Fintech innovation to reduce risk-taking by increasing operating income, 

improving capital adequacy ratios, optimizing operational performance and enhancing risk 

control capabilities. Additionally, heterogeneity analysis revealed that this risk-reducing effect 

was more pronounced in larger state-owned joint-stock and highly competitive commercial 

banks, with consistent results after addressing endogeneity issues and conducting a series of 

robustness tests. X. F. Li and Yang (2021) confirmed that Fintech can effectively alleviate 

banks’ risk exposure. This significant impact is more obvious in large state-owned banks, joint-

stock banks, and city commercial banks. 

At the same time, some studies assert that Fintech will increase the risk-taking of 

commercial banks. X. Lin (2014) argued that technical security issues, business continuity risks, 

and legal and regulatory compliance problems derived from Internet information technology 

can all spread to the banking system through intricate business connections, and the impact on 

its stability and security cannot be ignored. Using an Internet finance index constructed based 

on text data analysis, P. Guo and Shen (2015) quantitatively measured the development degree 

of Internet finance and its impact on the financial system. This research provides new methods 

and perspectives for an in-depth understanding of the risk transmission mechanism of Internet 

finance. They found that the expansion of Internet finance led banks to adopt more radical 

operating policies to cope with the challenges of emerging financial formats. Qiu et al. (2018) 

found that the development of Fintech has promoted the substantial marketization of deposit 

interest rates, and this change has weakened the profitability of banks. Under the influence of 

Fintech, bank deposit costs tend to rise, and coupled with the decline in loan interest rates 

caused by intensified market competition, banks’ net interest income has been squeezed and 

profitability has been significantly affected. In addition, Gu and Yang (2018) found that the 

increase in risk-taking caused by Fintech clearly overwhelms its potential suppression of risks 

in terms of reducing management costs. K. Wang et al. (2017) found that with the integration 

of technology, the way banks handle risks showed a non-linear trend, indicating that there may 

be a non-linear complexity between the evolution of Fintech and the risks borne by banks 

association. In the study of S. Wang et al. (2021), the relationship between Internet finance and 

commercial banks’ risk-taking is characterized as an “inverted U-shaped” curve that first 

increases and then decreases. At first, the emergence of Internet finance intensified market 

competition, and commercial banks were forced to increase risk-taking; then, as the relationship 

between the two deepened and the integration of technology, the enhancement of banks’ risk 

control capabilities prompted their risk-taking levels to return to rationality. During this process, 

joint-stock banks and city commercial banks experienced more severe initial shocks, but joint-
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stock banks showed strong recovery and adaptability in the later period by their more proficient 

applications in the field of Fintech. 

Another series of studies directly focus on exploring whether Fintech can improve bank 

governance and operating performance. L. Lin et al. (2001) believed that the rise of Internet 

finance, an early form of Fintech, broke the traditional boundaries between financial institutions 

and significantly lowered industry entry barriers. This Fintech-related trend not only catalyzed 

technological innovation in the traditional banking industry but also notably enhanced banks’ 

operational efficiency. They further proposed a new perspective on financial intermediation and 

markets, discussing how this analytical framework could shed light on the understanding of 

finance in the era of the Internet and IT revolution, help explain the financial innovations over 

the past few decades, and examine competition issues as well as the strategies that financial 

institutions should adopt to respond. J. Zhao et al. (2022) revealed that Fintech innovation exerts 

a dual impact on the operations of Chinese commercial banks. Using patent indicators and a 

Fintech index, alongside a generalized method of moments model to address endogeneity, they 

found that Fintech innovation generally reduces banks’ profitability and asset quality, with this 

negative impact being more pronounced for large state-owned commercial banks. Conversely, 

it improves banks’ capital adequacy and operational management efficiency, though this 

positive effect is less significant for policy banks and state-owned commercial banks. They 

further noted that banks’ own specific Fintech capabilities, as measured by patent applications 

and claims, exert similar dual effects on their operational performance. X. H. Chen et al. (2021) 

used questionnaire surveys and structural equation model analysis to find that Fintech products 

have significantly improved customer satisfaction and employee efficiency of Chinese 

commercial banks, especially in terms of perceived usefulness. Although the perceived 

difficulty of use negatively affects customer satisfaction, but unexpectedly compensates for this 

shortcoming by improving service quality and employee performance, providing a two-way 

perspective for the optimization and application of bank Fintech. Lee et al. (2021) argued that 

Fintech innovation exerts dual beneficial impacts on the operations of Chinese commercial 

banks, enhancing both their cost efficiency and the technology they adopt. To examine 

Fintech’s influence on China’s banking industry from 2003 to 2017, they constructed 

comprehensive Fintech industry development indices and four subcategory indices using 

enterprise-level Fintech data. They also measured relevant efficiency scores for Chinese banks 

across different ownership structures by applying the stochastic meta frontier approach. Their 

analysis revealed that state-owned commercial banks exhibited the lowest cost efficiency and 

operated with inferior technology relative to other banks. When assessing Fintech’s specific 
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operational effects, they confirmed that Fintech innovations not only improved banks’ cost 

efficiency but also upgraded the technology they employed. This dual beneficial impact on 

commercial bank operations was more pronounced for innovations related to market support 

services. Phan et al. (2020) showed that the growth of Fintech firms exerts a negative impact 

on commercial bank operations, specifically undermining bank performance. They developed 

this hypothesis and tested it in Indonesia, a market with impressive Fintech growth, using a 

sample of 41 banks and Fintech firm data. Through multiple additional tests and robustness 

checks—including sensitivity analyses on bank characteristics, examinations of the Global 

Financial Crisis’s effects, and the use of alternative estimators—they confirmed that their core 

conclusion, that Fintech growth negatively predicts bank performance, remains valid. 

Coincidentally, Haddad and Hornuf (2023) found that the establishment of Fintech startups 

exerts a positive impact on the operations of incumbent commercial banks, alongside improving 

overall financial stability. Using a large global sample of financial institutions from 87 countries 

over the period 2005–2018, they revealed a positive relationship between Fintech startup 

formations and the performance of incumbent institutions. They further found that Fintech 

startup establishments reduce the stock return volatility of incumbent institutions and lower 

their systemic risk exposure. These findings confirmed that Fintech startups not only boost the 

operational performance of commercial banks but also enhance financial stability. K. Zhu and 

Guo (2024) that Fintech-empowered digitalization exerts a positive impact on commercial bank 

operations by improving the service efficiency and customer experience of inclusive finance, 

while also boosting other business income and overall bank performance. They noted that in 

recent years, Chinese commercial banks have increasingly leveraged Fintech to expand credit 

supply in key inclusive finance areas, amid performance pressures from impulsive lending and 

fee reduction and profit-sharing behaviors. Their analysis revealed that traditional inclusive 

lending faces cost-benefit asymmetry, leading to a phenomenon where loan balances increase 

without corresponding profit growth or even result in losses—primarily affecting small and 

micro enterprises and negatively impacting bank performance. However, Fintech-driven digital 

inclusive finance effectively mitigates these negative impacts and enhances bank performance. 

They further pointed out that the positive operational effects of Fintech stem from its risk 

adjustment mechanism, which reduces information asymmetry and transaction costs. 

According to the analysis of J. Sun and He (2015), from 2000 to 2014, the proportion of deposits 

in the financing structure of China’s banking industry dropped sharply. Internet financial 

products driven by Fintech, such as Yu’ebao, are known for their customer stickiness, capital 

liquidity, the information transparency and convenient channels, which successfully diverted 
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bank deposits and raised bank capital costs. This directly squeezes banks’ profit margins in 

deposit and loan interest rates, forcing the banking industry to innovate traditional business 

models through technological innovation and service upgrades to improve market 

competitiveness and internal efficiency.  

X. Liu and Yang (2017) revealed that in the competition and cooperation game between 

commercial banks and Internet financial companies, a series of mergers, acquisitions and 

reorganization events may occur. By integrating the characteristics of Internet finance, these 

reorganized banking institutions can not only optimize their business structure, but also 

significantly enhance profitability. Using text analysis method, Yu et al. (2020) found the 

profitability of commercial banks has been significantly suppressed by the widespread 

application of Fintech. W. Yang et al. (2020) constructed a bank Fintech index to quantitatively 

analyze the effect of Fintech on the total factor productivity of commercial banks, and found 

that the advancement of Fintech has significantly boosted total factor productivity of joint-stock 

banks and banks located in the eastern economy. M. Liu (2021) found that the relationship 

between Fintech and bank performance has experienced an “inverted U-shaped” change of first 

boosting and then suppressing, and Fintech has a more significant effect on improving the 

performance of large and medium-sized banks. Xiong et al. (2021) pointed out that Fintech may 

put certain pressure on the operating performance of commercial banks in the short term. This 

is due to the high investment in the early stage and the uncertainty in the market adaptation 

process. However, looking forward to the future, the impact of Fintech long-term technological 

spillover effects will gradually emerge. By optimizing banks’ operating processes, enhancing 

customer experience and broadening service boundaries, substantial improvements in bank 

operating performance can be achieved.
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Chapter 3: Data Sources and Variable Construction 

3.1 Data sources and samples 

This study considers the representativeness of banks and the availability of data, and extracts 

the unbalanced panel data of 351 Chinese commercial banks from 2007 to 2022 from the 

CNRDS (China Research Data Services Platform) database as the research sample. Since this 

period just happens to be the intersection of two development stages of Fintech, it can 

objectively reflect the impact of Fintech on Chinese commercial banks. Among them, there are 

59 listed banks and 292 non-listed banks. Overall, there are 6 state-owned commercial banks, 

198 rural commercial banks, 124 city commercial banks, 12 joint-stock commercial banks, 3 

foreign-funded banks, 7 private banks, and 1 other commercial bank. The continuous variables 

in the data are winsorized at the 1% level at both ends to avoid the influence of extreme values. 

After retaining the non-missing values of the variables, there are 1980 observation values in the 

final sample. 

3.2 Variable construction 

3.2.1 Independent variable 

(1) Core Independent Variable: Commercial Bank Fintech Index 

To better describe the Fintech index at the bank level, reflect the Fintech development level 

of commercial banks, and scientifically measure the Fintech development level of banks, it is 

particularly important. This research draws on the methods of constructing the enterprise-level 

Internet finance index based on text mining by P. Guo and Shen (2015) and the digital 

transformation index of commercial banks by S. H. Wang and Xie (2021), and innovatively 

constructs the Fintech index of Chinese commercial banks (Fintech). In addition, this research 

also refers to the practices of M. Liu (2021) and Huang and Huang (2023), and uses the 

frequency statistics of four relevant terms related to bank Fintech in the database of the China 

Research Data Services Platform (CNRDS) (the frequency of informatization-related terms, the 

frequency of intelligent-related terms, the frequency of digital-related terms, and the frequency 

of Internet-related terms) as the source of indicators. The China Research Data Services 
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Platform (CNRDS), based on the annual report texts disclosed by hundreds of Chinese 

commercial banks, adopts a relatively common list of Fintech keywords. These keywords are 

divided into four classification lists: informatization, intelligentization, digitalization, and 

internetization. For each bank’s annual report in each year, the number of keywords belonging 

to these four classification lists is calculated respectively, thus obtaining the corresponding four 

types of bank Fintech frequency statistics. Subsequently, this thesis uses the principal 

component analysis (PCA) method on these four frequency statistics to construct the Fintech 

index variable (Fintech) at the bank level and standardize it. Table 3.1 lists the Fintech keyword 

lists of the four categories. 

Table 3.1 Fintech keyword list 

Informatization Intelligentization Digitalization Internetization 

Information sharing 

Information 

management 

Information integration 

Information software 

Information system 

Information network 

Information terminal 

Information center 

Informatization 

Networked information 

sharing 

Networking 

Industrial information 

Industrial 

communication 

Cloud ecosystem 

Cloud service 

Cloud platform 

Cloud computing 

Stream computing 

Graph computing 

In-memory computing 

Secure multi-party 

computation 

Brain-inspired 

computing 

Green computing 

Cognitive computing 

Converged architecture 

Hundred-million-level 

concurrency 

level storage 

Internet of Things 

Cyber-physical system 

Blockchain 

Digital currency 

Artificial intelligence 

High-end intelligence 

Industrial intelligence 

Mobile intelligence 

Intelligent control 

Intelligent terminal 

Intelligent mobile 

Intelligent 

management 

Intelligent factory 

Intelligent logistics 

Intelligent 

manufacturing 

Intelligent 

warehousing 

Intelligent technology 

Intelligent device 

Intelligent production 

Intelligent networking 

Intelligent system 

Intelligentization 

Automatic control 

Automatic monitoring 

Automatic 

surveillance 

Automatic detection 

Automatic production 

Numerical control 

Integration 

Integration technology 

Integrated solution 

Integrated control 

Integrated system 

Industrial cloud 

Future factory 

Intelligent fault 

diagnosis 

Mobile payment 

Third-party 

payment 

NFC 

Smart energy 

Network 

connection 

Smart wearable 

devices 

Smart agriculture 

Intelligent 

transportation 

Intelligent 

healthcare 

Intelligent 

customer service 

Smart home 

Intelligent 

investment 

advisory 

Intelligent culture 

and tourism 

Intelligent 

environmental 

protection 

Smart grid 

Intelligent 

marketing 

Digital marketing 

Unmanned retail 

Internet finance 

Digital finance 

Fintech 

Quantitative 

finance 

Open banking 

Data management 

Mobile Internet 

Industrial Internet 

Industrial Internet of 

Things 

Internet solutions 

Internet technology 

Internet thinking 

Internet action 

Internet business 

Internet mobile 

Internet application 

Internet marketing 

Internet strategy 

Internet platform 

Internet model 

Internet business model 

Internet ecosystem 

E-commerce 

Electronic commerce 

Internet 

Internet + 

Online-offline 

Online- to-offline 

Online and offline 

O2O 

B2B 

C2C 

B2C 

C2B 

China Electronic 

Commerce Association 

E-commerce system 
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Informatization Intelligentization Digitalization Internetization 

Distributed computing 

Differential privacy 

technology 

Intelligent financial 

contract 

Intelligent bank 

Information 

management system 

Management 

information system 

National Information 

Center 

Life-cycle 

management 

Manufacturing 

execution system 

Virtualization 

Virtual manufacturing 

Intelligent payment 

Business intelligence 

Image understanding 

Investment decision-

making support 

system 

Intelligent data 

analysis 

Intelligent robot 

Machine learning 

Deep learning 

Semantic search 

Biometric technology 

Face recognition 

Voice recognition 

Identity verification 

Autonomous driving 

Natural language 

processing 

Numerical control 

machinery 

Numerical control 

machine tool 

Numerical control 

system 

Data mining 

Data network 

Data platform 

Data center 

Data science 

Digital control 

Digital technology 

Digital 

communication 

Digital network 

Digital intelligence 

Digital terminal 

Digitalization 

Big data 

Text mining 

Data visualization 

Heterogeneous 

data 

Credit reporting 

Augmented reality 

Mixed reality 

Virtual reality 

Source: China Research Data Services Platform (CNRDS) 

To gain a deeper understanding of the data related to these four words frequencies, this 

thesis plots the trend charts of the mean word frequencies of banks with different listing types 

(see Figure 3.1 to Figure 3.2 for details). 
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Figure 3.1 Trend of words in China’s commercial banks 

 

Figure 3.2 Overall frequency of words related to Fintech in commercial banks 

The specific steps of the PCA for the Fintech index are as follows: 

Suppose this thesis stacks the Fintech word-frequency statistical dataset into a matrix 𝑋𝑚×𝑛, 

where m = 4, which means the rows of the matrix correspond to the 4 word-frequency statistical 
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categories, and n is equal to the number of samples in each category’s word-frequency statistics. 

Define the following variance-covariance matrix 𝐶: 

 

𝑪 = (𝒄𝒊𝒋)
𝒎×𝒎

, 𝒄𝒊𝒋 = 𝒄𝒐𝒗(𝑿𝒊, 𝑿𝒋) , 𝒊, 𝒋 = 𝟏, 𝟐, … , 𝒎 

𝑪 =
𝟏

𝒎 − 𝟏
𝑿𝑻𝑿 

(3.1) 

Diagonalize the covariance matrix of the above-mentioned dataset to obtain its eigenvalues 

and eigenvectors. The diagonal elements of 𝛬 are the eigenvalues. 

 
𝑪 =

𝟏

𝒎 − 𝟏
𝑿𝑻𝑿 = 𝑷𝜦𝑷−𝟏

𝑷−𝟏 (
𝟏

𝒎 − 𝟏
𝑿𝑻𝑿) 𝑷 = 𝜦

 (3.2) 

In this thesis, the eigenvectors in P are called principal components. Right-multiplying the 

original dataset X by P is equivalent to transforming the coordinate axes of the original dataset. 

The original coordinate axes are the original variables, and the new coordinate axes are the 

principal components. This transformation achieves the following purposes: while ensuring no 

information loss, it makes the new variables after the transformation uncorrelated. The 

magnitude of the eigenvalues of the covariance matrix of the original dataset X represents the 

variance magnitude of each principal component in explaining the new data. Therefore, the 

magnitude of the eigenvalues corresponding to each principal component of the new dataset 

represents the importance of that principal component. Subsequently, this can be used to screen 

the principal components to achieve the purpose of removing redundancy. In this thesis, the 

eigenvectors are arranged horizontally in descending order of their eigenvalues and are named 

the first principal component, the second principal component, the third principal component, 

and the fourth principal component from left to right. According to the PCA analysis results, 

the first four principal components explain 71.63%, 13.59%, 11.40%, and 3.38% of the total 

variance, respectively. The first principal component alone explains 71.63% of the variance, 

which is highly representative in capturing the main variations in Fintech word-frequency 

statistics. This thesis selects this first principal component. To ensure the standardization of 

scores, this thesis calculates the minimum value of the principal component scores and subtracts 

this minimum value from all scores to convert all scores into non-negative values. After 

completing the standardization process, the Fintech index used in this thesis is finally obtained. 

The above Figure 3.1 to Figure 3.2 respectively presents the word frequency situations used 

in this study to construct the Fintech index of commercial banks. Firstly, Figure 3.1(a) reveals 

the changes in the average usage frequency of intelligent words by Chinese commercial banks, 

covering the period from 2007 to 2022. During this period, a continuous upward trend can be 
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observed. From 2007 to 2010, the usage frequency of intelligent words was relatively stable, 

but starting from 2010, there was a significant increase in this frequency. Especially after 2015, 

the growth rate accelerated significantly until it reached the highest point in 2020. This 

phenomenon implies that with the continuous advancement of technological progress and 

digital transformation, Chinese commercial banks are paying more and more attention to using 

intelligent technologies to enhance their competitiveness and service capabilities. This may be 

the result jointly driven by the increasingly fierce market competition and technological 

innovation. Looking ahead, it is expected that this trend will continue, as more financial 

institutions will be committed to introducing cutting-edge technologies and innovative 

strategies to improve operational efficiency and the quality of customer service. 

Figure 3.1(b) presents the trend of the mean value of the digital word frequency of Chinese 

commercial banks from 2007 to 2022. The horizontal axis represents the year, and the vertical 

axis shows the mean value of the word frequency. The line extends from the lower left to the 

upper right, reflecting that the digitalization process of Chinese commercial banks has been 

continuously improving over time. In particular, around 2010, the curve of the number of digital 

word frequencies showed a steep climb, indicating a significant increase in the speed of bank 

digitalization, which may suggest that the industry faced key changes or technological 

innovations during this period. Overall, the graph shows the increasing popularity and 

deepening of the application of digital technologies in the banking sector, reflecting the process 

of Chinese commercial banks actively responding to challenges and embracing innovation 

against the backdrop of technological progress and social evolution. 

The curve in Figure 3.1(c) shows a fluctuating pattern of first rising, then falling, and then 

rising again, roughly in an inverted U-shape, indicating that the Internet-based process of 

Chinese commercial banks grew steadily in the initial stage, and after reaching the highest value, 

it began to decline rapidly. On the one hand, this may reflect that during the period from 2012 

to 2017, due to the popularity of smartphones, China’s technology experienced a boom in the 

mobile Internet, further promoting the Internet-based process of Chinese commercial banks. 

The whole process shows that the understanding and practice of Chinese commercial banks in 

the application of Internet technologies have gone through ups and downs. As the boom of 

China’s mobile Internet fades, the Internet-based process of Chinese commercial banks has 

finally returned to stability and maturity. On the other hand, it may be because Chinese 

commercial banks have achieved Internet-based operations during this stage, resulting in a 

significant reduction in the marginal benefits brought by further Internet-based development, 

thus reducing the motivation of banks to continue promoting Internet-based operations. Based 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

55 

on the above two possible reasons, the frequency of words reflecting the Internet-based process 

began to decline rapidly in the annual reports of commercial banks. Figure 3.1(d) shows the 

trend of the mean value of the informatization word frequency of Chinese commercial banks. 

The curve shows that the informatization process of Chinese commercial banks has not been 

smooth sailing, but has experienced troughs and rebounds. The informatization word frequency 

of banks almost kept declining from 2007 to 2016, and it only started to rise from 2016. The 

possible reason is that in the early stage, Chinese commercial banks had already completed the 

basic informatization construction before 2007. Compared with intelligence, digitalization, and 

Internet-based operations, the status of informatization was relatively secondary between 2007 

and 2016. With the rapid development of Fintech, banks began to explore new information 

technology deployments in 2016, such as using technologies like big data and artificial 

intelligence to improve service quality and risk management capabilities. New technologies 

require new informatization investments, and banks once again increased their investment in 

informatization and technological upgrades to cope with new market and technological 

challenges. Therefore, the frequency of mention of related words rose again. 

Finally, Figure 3.2 shows a stacked bar chart of the frequency statistics of words in the 

annual reports of various categories of Chinese commercial banks each year, namely 

intelligence, digitalization, Internet-based operations, and informatization. The vertical axis 

represents the word frequency count, and the horizontal axis represents the year. The colors of 

the bars are blue for intelligence, red for digitalization, green for Internet-based operations, and 

yellow for informatization. It can be seen from the chart that the word frequencies of these three 

categories are increasing year by year, among which the growth of digitalization is the most 

significant, followed by Internet-based operations, and then intelligence. The total word 

frequency of informatization is the lowest among these four categories. This chart may reflect 

that the importance of digital technologies and Internet services in the banking business has 

been increasing in recent years, and digital transformation and Internet financial services have 

continuously become the hot topics of Fintech. 

Figures 3.3(a) to 3.3(d), respectively, present the word frequency situations of commercial 

banks of different scales. Firstly, looking at the trend chart of the mean value of the Internet-

based word frequency, from 2007 to 2010, both large-scale banks and small-scale banks had a 

low level of Internet-based development with little fluctuation. After that, the Internet-based 

level of large-scale banks began to rise significantly after 2010 and reached its peak between 

2015 and 2020. While the Internet-based level of small-scale banks was relatively stable, and 

although it increased, the overall level was not high. This phenomenon reflects that large-scale 
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banks are more active in the application of Internet technologies, probably because they have 

stronger resources and technical capabilities, enabling them to carry out more and earlier 

Internet-based operations. The informatization trend chart shows that the informatization level 

of large-scale banks remained high from 2007 to 2010 but then gradually declined, and it didn’t 

start to rise again until 2015 and declined again after 2020. The informatization level of small-

scale banks was relatively stable but fluctuated greatly. The rapid early development of 

informatization in large-scale banks may be related to their early construction of informatization 

systems. However, with the emergence and upgrading of new technologies, the limitations of 

the old systems became apparent, resulting in fluctuations in the informatization level.  

 

Figure 3.3 Trend of words frequency in banks of different sizes 

In terms of intelligence, from 2007 to 2015, both large-scale banks and small-scale banks 

had a low level of intelligence. After 2015, the intelligence level of large-scale banks began to 

increase rapidly and reached its peak in 2020. While small-scale banks also increased during 

this period, the increase was not significant. The rapid development of large-scale banks in 

intelligence reflects their investment in and application of new technologies such as big data 

and artificial intelligence, which further improved their operational efficiency and service 

quality. In terms of digitalization, from 2007 to 2015, the digitalization development of large-
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scale banks was slow, but it showed a rapid upward trend after 2015 and reached a significant 

peak in 2020. Meanwhile, small-scale banks maintained a relatively stable growth throughout 

the period, with a small increase. The rapid development of digitalization in large-scale banks 

indicates that they have stronger capabilities and willingness in the investment and application 

of digital technologies, especially in the context of the rapid development of Fintech. Large-

scale banks take the lead in using Fintech tools. In conclusion, large-scale banks show a more 

active development trend in Internet-based operations, digitalization, informatization, and 

intelligence, reflecting their advantages in resources, technology, and strategic layout. While 

small-scale banks develop relatively slowly, probably limited by their resources and technical 

capabilities, they are also gradually following these trends. 

As can be seen from the four trend charts in Figure 3.4, the mean values of word frequencies 

of Chinese commercial banks of different listing types in terms of intelligence, digitalization, 

Internet-based operations, and informatization show significant changing trends, which reflect 

the application and development of Fintech in the banking industry. Firstly, regarding the mean 

value of intelligent word frequencies, A-share listed banks and A+H-share listed banks showed 

a significant growth trend after 2015, especially that A+H-share listed banks reached their peak 

around 2020. This indicates that these banks have invested a large amount of resources in 

intelligence and actively applied artificial intelligence and other intelligent technologies to 

improve operational efficiency and the quality of customer service. The mean values of 

intelligent word frequencies of unlisted banks and H-share listed banks are relatively low and 

change gently, suggesting that the progress of these banks in intelligent applications is relatively 

slow. Secondly, the trend chart of the mean value of digital word frequencies shows a similar 

pattern, and the growth of A-share listed banks and A+H-share listed banks after 2015 is 

particularly significant. Digital transformation is regarded by these banks as an important means 

to enhance competitiveness. Through the application of digital technologies such as big data 

and blockchain, the operational efficiency and service capabilities of banks have been 

significantly improved. The mean values of digital word frequencies of unlisted banks and H-

share listed banks are relatively low, reflecting that their investment in and progress in 

digitalization are relatively limited. In terms of Internet-based operations, the mean values of 

word frequencies of A-share and A+H-share listed banks increased rapidly around 2015 but 

declined after 2020, which may be related to the maturity of Internet technologies and the 

decline of market enthusiasm. The mean values of Internet-based word frequencies of unlisted 

banks and H-share listed banks remain at a low level, indicating that their progress in this area 

is relatively slow. Finally, the trend of the mean value of informatization word frequencies also 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

58 

shows a similar pattern. The growth of A-share and A+H-share listed banks after 2015 is 

particularly obvious, reflecting the positive attitude and rapid progress of these banks in 

informatization construction. The mean values of word frequencies of unlisted banks and H-

share listed banks are relatively stable, reflecting their relative conservatism in informatization. 

 

Figure 3.4 Trend of words frequency in listed banks of different types 

Overall, the statistical trend charts of these four word-frequencies indicate that banks of 

different listing types show significant differences in various aspects of Fintech. A-share and A 

+ H-share listed banks have made rapid progress and invested more in intelligence, 

digitalization, Internet-based operations, and informatization, while unlisted banks and H-share 

listed banks are relatively conservative and progress slowly. These trends reflect the different 

strategies and paths of Chinese banks in response to the wave of Fintech, providing important 

evidence for further research on the impact of Fintech on bank operations. 

Based on CNRDS data, we can sort out the changing trends of the non-performing loan 

ratios (NPL) of different types of commercial banks. As can be seen from Figure 3.5, during 

the period from 2007 to 2022, the overall non-performing loan ratio (NPL) of Chinese 

commercial banks has undergone significant changes, showing an obvious fluctuating trend. 

From 2007 to 2010, the non-performing loan ratio dropped significantly from a relatively high 
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2.5% to nearly 1.0%. During this period, China’s economy was growing rapidly, and the overall 

asset quality of the banking industry was significantly improved. In addition, the strict 

regulatory measures of the regulatory authorities after the financial crisis and the improvement 

of the internal risk management capabilities of banks have also promoted the decline of the non-

performing loan ratio to a certain extent. However, from 2010 to 2015, the non-performing loan 

ratio rebounded and then maintained a fluctuating upward trend. Especially after 2015, the non-

performing loan ratio rose again to nearly 1.5%. In this year, as China’s economic growth rate 

slowed down, the operating pressure of some industries and enterprises increased, leading to an 

increase in the non-performing loans of banks. In addition, during the process of economic 

structure adjustment, the exposure of risks in traditional industries and industries with 

overcapacity also aggravated the problem of non-performing loans of banks. From 2015 to 2020, 

the non-performing loan ratio continued to rise and reached its peak in 2020. At the same time, 

China’s economy faced downward pressure, and some enterprises had difficulties in operation, 

resulting in an increase in the non-performing loan ratio. In addition, the increase in global 

economic uncertainties and the decline in external demand also had a negative impact on the 

operating conditions of Chinese enterprises, further pushing up the non-performing loan ratio 

of banks. After 2020, the non-performing loan ratio declined and tended to be stable. This may 

be because the state has introduced a series of policy measures to support economic and 

financial stability, helping enterprises tide over difficulties, and the problem of non-performing 

loans of banks has been alleviated to a certain extent. At the same time, the adjustment and 

optimization of banks in risk management and credit policies have also played a positive role 

in controlling the non-performing loan ratio. 

 

Figure 3.5 Trends in commercial banks’ non-performing loan ratios 

According to the data from CNRDS, this thesis can sort out the changing trends of NPL of 

different types of commercial banks. As can be seen from Figure 3.6, during the period from 
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2007 to 2022, the NPL of different types of Chinese commercial banks showed obvious 

changing trends. The non-performing loan ratio of state-owned commercial banks showed a 

downward trend from 2007 to 2010, then tended to be stable, and increased slightly after 2015. 

This trend shows that state-owned commercial banks have been relatively effective in risk 

control after the financial crisis, but the non-performing loan ratio rebounded under the 

circumstances of the slowdown of the economic growth rate and the intensification of market 

competition. Overall, NPL of various types of commercial banks all decreased from 2007 to 

2010, indicating that the risk control and asset management of the banking industry have 

achieved certain results during this period. However, since 2015, the non-performing loan ratio 

has generally shown a slight upward trend, reflecting the impact of the slowdown of the 

economic growth rate, the intensification of market competition, and the rise of risks in some 

industries on the asset quality of banks. Given this, whether the credit risks borne by 

commercial banks will be affected and the potential influencing paths behind it have become 

the core issues of common concern for government regulatory authorities and financial 

institutions in the context of the rapid development of Fintech. This thesis aims to analyze and 

discuss this complex issue, hoping to provide valuable insights for the research and practice in 

this field. 

 

Figure 3.6 Trends in non-performing loan ratios by bank type over time 

(2) Control Variables 

Drawing on existing literature (Jin et al., 2020; Xiong et al., 2021), the control variables of 

this study are planned to be selected as theROA reflecting the operating performance level of 

banks, the cost-income ratio (CI) reflecting operating efficiency, the bank capital structure 

(Leverage), and the proportion of fixed assets (Tang) reflecting the asset liquidity of banks; 
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macroscopically, it mainly includes the growth rate of China’s gross domestic product 

(GDP_Growth) reflecting the level of China’s economic development and the growth rate of 

the money supply (M2_Growth) reflecting the monetary policy environment. 

3.2.2 Dependent variable  

3.2.2.1 Credit risk 

(1) Dependent variable: bank credit risk 

The key indicators for bank risk assessment include the proportion of weighted risk assets, 

expected default rate, stock price volatility, Z-value, and non-performing loan ratio. Given that 

this research focuses on the field of credit risk, referring to the research of Papadopoulos (2019), 

this thesis selects the bank non-performing loan ratio (NPL) as the core indicator to represent 

the credit risk status of banks. The higher the non-performing loan ratio, the higher the credit 

risk of the bank. 

(2) Mechanism variables 

This thesis selects the operating cost ratio (CR) of banks, that is, the ratio of the total 

expenditure of banks to their total assets, as a proxy indicator for testing hypothesis. If a 

commercial bank shows a high operating efficiency, the proportion of its expenditure relative 

to its total assets should tend to be at a low level. Furthermore, if the application of Fintech can 

effectively reduce the operating cost ratio (CR) of banks, this data indicates that Fintech has 

indeed brought an improvement in the overall operating efficiency of banks. 

This thesis selects the proportion of loans to the largest customer (Loanr1) and the 

proportion of loans to the top ten customers (Loanr10) as proxy indicators of loan concentration 

to test hypothesis. When the values of the proportion of loans to the largest customer (Loanr1) 

and the proportion of loans to the top ten customers (Loanr10) are high, this reflects that the 

concentration of bank credit resources is high; that is, loans are more concentrated among a 

limited number of major credit customers. 

3.2.2.2 Bank governance 

(1) Dependent variable: bank governance level 

Similar to corporate governance, there are complex relationships of mutual promotion and 

substitution among various links of bank governance. Banks must study and evaluate their 

operating conditions from a highly comprehensive perspective. Considering the availability of 

data, this study refers to the method of Q. J. Zhang and Chen (2022) and uses the factor analysis 

method in STATA software. Multiple variables related to bank governance are selected from 
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the CNRDS database, such as audit fees, concurrent positions, the number of directors, the 

proportion of independent directors, the proportion of management shareholding, and the total 

management compensation. Then, the potential factors representing the bank governance level 

are extracted through the factor analysis method. The factors extracted by factor analysis 

represent the unobservable common characteristics in the original variables, and these 

characteristics explain the correlations among the original variables statistically. Through the 

rotation step, this thesis further optimizes the structure of the factors, making each factor related 

to as few variables as possible, thereby enhancing the interpretability of the results. Finally, the 

generated factor scores are used as the bank governance index, which is the weighted sum of 

the scores of each variable on each factor. Finally, to eliminate the impact of extreme values, 

the variable is winsorized with 1% at both ends. The index calculated through factor analysis 

effectively summarizes various aspects of bank governance and can be used as a comprehensive 

indicator in empirical analysis to measure the governance levels of different banks. The higher 

the index, the higher the bank governance level. 

(2) Mechanism variables 

Within the rigorous framework of the agency-cost theory, the root cause of agency costs is 

rooted in the asymmetry of interests between shareholders and management and the complexity 

derived from the separation of ownership and management rights. Q. Yang and Yang (2006) 

analyzed the unique enterprise form of Chinese commercial banks. Their internal structures 

form a multi-dimensional principal-agent system, intricately interweaving the debt-contract 

relationship between depositors and banks, the credit-cooperation framework between lenders 

and banks, and the complex authorization-and-agency chain between shareholders and 

management. This thesis focuses on the components of agency costs, specifically covering 

supervision costs, incentive costs, and residual losses caused by information asymmetry and 

decision-making biases. M. S. Wang and Xu (2017) further analyzed on this basis and pointed 

out that the continuous increase in management agency costs may stem from the deficiencies 

of the incentive mechanism, which prompts management to tend to pursue personal interest 

maximization, thus having a boosting effect on the bank’s overall agency costs. This 

perspective not only reveals the internal logic of the increase in agency costs but also provides 

an important theoretical reference for optimizing the corporate governance structure and 

improving the incentive mechanism. In response to this, previous studies have revealed multiple 

paths for Fintech services to reduce bank agency costs: First, from the perspective of 

supervision costs, banks can use digital technologies to monitor management behavior, 

significantly improving supervision efficiency and expecting to control supervision costs within 
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a reasonable range. Second, Fintech empowers banks to enhance their information-collection 

and-processing capabilities, effectively alleviating the persistent problem of information 

asymmetry in the principal-agent relationship and opening up a new way to reduce management 

agency costs. In summary, the widespread application of bank Fintech is expected to lead to a 

decline in agency costs, which will have a positive and direct impact on the bank’s corporate 

governance structure, promoting it to become more efficient and transparent. This thesis is 

based on the internal relationship between the agency costs of general enterprises and corporate 

governance and refers to the research of X. R. Li and Zhang (2014) to use the management-

expense ratio (i.e., the ratio of management expenses to operating income) as an indicator to 

measure the management agency costs of banks. Specifically, the higher the value of the 

management-expense ratio (denoted as Mangfee), the higher the management agency costs of 

the bank management. This measurement method helps to accurately capture the impact of 

management behavior on the bank’s operating efficiency. 

Continuing the theoretical analysis from the perspective of alleviating information 

asymmetry, this thesis believes that Fintech also improves the readability of commercial bank 

annual reports through intelligent tools. For example, artificial-intelligence technology can be 

used for natural-language processing and automatic report generation, making the annual report 

content clearer and more understandable. Intelligent data-visualization platforms have the 

ability to refine and transform complex financial data into intuitive charts and graphs, greatly 

facilitating users’ in-depth understanding and accurate grasp of the financial report content. 

This not only improves the readability of the annual report but also enhances the quality and 

transparency of bank information disclosure. Therefore, based on the relevant sample data of 

the readability of commercial bank annual reports (total number of words; average number of 

words in a sentence; proportion of adverbs and conjunctions, and so on.) selected from the 

CNRDS database, this thesis uses the principal-component analysis method in STATA software 

to calculate the readability index of commercial bank annual reports (Readability) through score 

weighting and standardizes it. 

3.2.2.3 Bank operating performance 

(1) Dependent variable: bank operating performance 

ROA is an indicator commonly used by many researchers to measure bank operations (M. 

Li et al., 2024; Yuan, 2017). ROA, as a key financial indicator for measuring a company’s core 

competitiveness and growth potential, is of great significance. It is not only an indispensable 

benchmark for evaluating corporate performance but also influences a company’s strategic 
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decision-making on whether to operate with debt. Looking at the research context at home and 

abroad, the evaluation of corporate performance has evolved, and a diversified indicator system 

has been constructed, including the DuPont analysis system, economic value added (EVA), 

balanced scorecard (BSC), etc. The continuous development in this field demonstrates its 

dynamic adaptability and forward-looking nature. Given the uniqueness and development status 

of China’s capital market, when selecting corporate-performance evaluation indicators in this 

thesis, based on the DuPont analysis system, special attention is focused on the ROA as the 

core indicator. ROA, as a direct yardstick for measuring a company’s financial health, can 

accurately reflect a company’s operating results and profitability. Its advantages lie in its simple 

operation and high data reliability, providing a solid and reliable basis for corporate 

performance evaluation. 

(2) Mechanism variables 

This thesis refers to the research of Xiong et al. (2021) and uses the net interest margin 

(defined as the natural logarithm of the difference between operating income and net interest 

income) as an intermediate variable to test the overall impact of Fintech development on bank 

operating performance. An increase in the net interest margin will also lead to an increase in 

operating income. Conversely, if the net interest margin decreases, the bank’s ROA will decline. 

The net interest margin also reflects the bank’s interest-spread management and asset-liability-

structure optimization capabilities. 

Secondly, the operating cost of a commercial bank refers to the expenses incurred during 

its operation. This thesis refers to the research of J. J. Li and Jiang (2021) and uses the cost-

income ratio (CI) as a key indicator to measure the cost-control efficiency of banks. It 

effectively reflects the balance between cost control and income generation during the bank’s 

operation. The lower the cost-income ratio, the lower the cost for a commercial bank to generate 

the same income, indicating a better cost-control effect of the commercial bank and a greater 

promoting effect on the bank’s operating performance. 

In addition, regarding the operating efficiency of commercial banks, this thesis refers to 

existing literature and uses the total-asset turnover ratio (AT) as its proxy variable for 

measurement (C. M. Li et al., 2022; Zou et al., 2015). It is defined as the ratio of operating 

income to total assets. The total asset turnover ratio is usually used as an important indicator to 

evaluate a bank’s operating capabilities. There is a positive correlation between the total asset 

turnover ratio of a commercial bank and its operating efficiency. The popularization of Fintech 

can simultaneously improve the business efficiency and management efficiency of the banking 

industry. As the bank’s profitability increases, the operating performance of commercial banks 
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also improves. 

3.2.2.4 Summary 

To summarize, the variable definitions for credit risk, governance, and operating performance 

are listed in Panel A, Panel B, and Panel C, respectively in Table 3.2. 

Table 3.2 Variable definitions 

Variable Type Variable Name Variable Definition 

Panel A: Variable Definitions for Credit Risk 

Dependent Variable 
Non-performing Loan 

Ratio 

Balance of non-performing loans / 

Total loans at the end of the period 

Core Independent Variable 
Bank Fintech 

Development Index 

Construct the Fintech development 

index of commercial banks through 

relevant word frequency statistics and 

the principal component analysis 

method 

Control Variables 

ROA Net profit / Total assets 

Cost-income Ratio Operating cost / Operating income 

Proportion of Fixed 

Assets 
Total fixed assets / Total assets 

Leverage Ratio Total liabilities / Total assets 

GDP Growth Rate 
Actual year-on-year growth rate of 

GDP 

M2 Money Supply 

Growth Rate 
Growth rate of broad money M2 

Operating Cost Ratio Total expenditure / Total assets 

Mechanism Variables 

Proportion of Loans to 

the Top Ten Customers 

Total loans to the top ten loan 

customers / Total loans 

Proportion of Loans to 

the Largest Customer 

Loan amount to the largest loan 

customer / Total loans 

Panel B: Variable Definitions for Bank Governance 

Dependent Variable 
Level of Bank 

Governance 

Constructed through the factor 

analysis method 

Core Independent Variable 
Bank Fintech 

Development Index 

The commercial bank Fintech 

development index is constructed by 

using the principal component 

analysis method through relevant 

word frequency statistics 

Control Variables 

Return on Capital Net Profit / Total Assets 

Cost-Income Ratio Operating Cost / Operating Income 

Proportion of Fixed 

Assets 
Total Fixed Assets / Total Assets 

Leverage Ratio Total Liabilities / Total Assets 

GDP Growth Rate 
Actual Year-on-Year Growth Rate of 

GDP 

M2 Supply Growth Rate Growth Rate of Broad Money M2 

Mechanism Variables 

Management Expense 

Ratio 

Management Expense / Operating 

Income 

Readability of 

Commercial Bank 

Annual Reports 

The readability index of commercial 

bank annual reports is constructed by 

using the principal component 

analysis method through relevant 

word frequency statistics 
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Variable Type Variable Name Variable Definition 

Panel C: Variable Definitions for Bank Operating Performance 

Dependent Variable ROA Net Profit / Total Assets 

Independent Variable 
Bank Fintech 

Development Index 

Construct the Fintech Development 

Index of Commercial Banks through 

relevant word frequency statistics and 

by using the principal component 

analysis method. 

Control Variable 

Return on Capital Net Profit / Total Assets 

Bank Size Logarithm of Total Assets 

Cost-to-Income Ratio Operating Cost / Operating Income 

Proportion of Fixed 

Assets 
Total Fixed Assets / Total Assets 

Leverage Ratio Total Liabilities / Total Assets 

GDP Growth Rate 
Actual Annual Year-on-Year GDP 

Growth Rate 

Growth Rate of M2 

Supply 
Growth Rate of Broad Money M2 

Mechanism Variable 
Return on Capital Net Profit / Total Assets 

Bank Size Logarithm of Total Assets 
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Chapter 4: Impact of Fintech on the Credit Risk of Chinese 

Commercial Banks 

4.1 Introduction 

Commercial bank credit, as a key component of indirect financing, is of utmost significance to 

China’s financial system. From a macro perspective, the risk management and control of 

commercial banks are directly related to the stable operations of the overall financial system, 

and its importance cannot be overstated. From a micro-economic perspective, Chinese 

commercial banks mainly rely on credit business as their core operating activity. The quality of 

credit has a significant impact on the profitability and asset security of these banks. By 

providing loans to customers, banks can obtain substantial interest income, which is usually the 

main source of income for most banks. In addition, an effective credit management strategy not 

only helps to enhance the bank’s reputation but also attracts more potential customers and 

investors, thus further promoting the development of the bank. Conversely, if a bank has too 

many non-performing loans, it may seriously erode its capital base and may lead to severe 

liquidity problems. Once this occurs, it will pose a major threat to the overall stability and 

sustainable operation ability of the bank. Therefore, for Chinese commercial banks, effectively 

managing and controlling credit risk to ensure the quality of credit assets is a crucial task. 

In the current economic environment, the integration of Fintech and various back-end 

technologies is giving rise to a series of diversified front-end financial innovations. The in-

depth integration of Fintech and the diversified integration of back-end technologies are 

constantly spurring the trend of diversified front-end financial innovations, bringing extensive 

and profound changes to the structure and service model of the financial industry. Against this 

background, commercial banks, as the solid foundation of the traditional financial system, are 

actively conforming to the development trend of Fintech, fully launching the magnificent 

journey of strategic transformation, and spontaneously engaging in the forefront of Fintech 

research and practice, thus promoting the vigorous development of the banking industry in the 

field of Fintech. Particularly, the stability of the banking system plays a vital role in the stability 

of the overall financial and economic situation. The potential risks within the banking system 

also have a non-negligible impact on the stable operations of the real economy and the financial 
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market. Meanwhile, bank credit business, as a key pillar supporting modern social financing 

needs, also plays an indispensable role in this process. The accompanying credit risk has 

become a prominent manifestation of the bank’s risk system. Driven by Fintech, the banking 

industry is undergoing continuous changes and development. During this process, its impact on 

bank credit risk is becoming increasingly significant and cannot be ignored, and it may 

indirectly spread to the overall economic and financial stability framework, having far-reaching 

implications. 

Commercial bank credit risk refers to the risk of loss caused by borrowers’ default or 

inability to repay debts on time. In the wave of the rapid advancement of Fintech, commercial 

banks are facing an intertwined situation of unprecedented new challenges and broad 

opportunities. On the one hand, the rapid development and application of Fintech have brought 

many changes to commercial banks. By introducing big data technology, commercial banks 

can conduct in-depth mining and analysis of massive data, thereby achieving accurate risk 

assessment and prediction. This big-data-based risk control method can help banks understand 

customers more comprehensively and, effectively identify potential risks, and improve the 

efficiency of credit risk management. On the other hand, Fintech may also exacerbate credit 

risk. Although Fintech has introduced many advanced data analysis and machine-learning 

algorithms, they may not be able to capture important signals in certain unstructured data, or 

they may be overly reliant on automated decision-making, which is prone to extreme risks. 

Moreover, due to lagging supervision, there may be many potential credit risk hazards. Given 

this, the goal of this thesis is to use econometric methods to explore the effect of Fintech on the 

credit risk of Chinese commercial banks, reveal the hidden mechanism, and accordingly put 

forward relevant strategic suggestions. This chapter aims to provide a solid theoretical basis 

and practical guidance for the practice and popularization of Fintech in the credit business of 

the banking industry and has great theoretical and practical significance. 

Theoretically, this thesis enriches and deepens the connotation and transmission channels 

of Fintech in the new era. When exploring the multi-dimensional effects of Fintech on the credit 

risk assessment mechanism of commercial banks, this thesis focuses on its substantial impact 

and conducts detailed empirical analysis, aiming to clarify whether Fintech constitutes a key 

factor in the change of commercial bank credit risk. In addition, this thesis explores the core 

elements driving the significant impact of Fintech in the field of commercial banks, analyzes 

the similarities and differences in the effects of Fintech on the credit risks of different types of 

commercial banks, helps the long-term development of Fintech enterprises, and provides 

theoretical support for the construction of the regulatory framework and system. This has 
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important theoretical significance for improving the regulatory mechanism of Chinese Fintech 

enterprises and also lays a solid foundation for follow-up research. This research aims to bring 

new perspectives and insights to the research field of credit risk in the Chinese banking industry. 

This thesis will introduce the latest data to enrich and improve the existing research on bank 

credit risk, connect Fintech with credit risk, and provide more reference materials for scholars 

studying credit risk. Secondly, compared with many pieces of literature that rely on news 

reports obtained through keyword searches, this research adopts a novel measurement method. 

It uses the frequencies of Fintech words in four categories: intelligentization, digitalization, 

Internet-based, and informatization, extracted from the CNRDS (China Research Data Services 

Platform), and integrates them into a Fintech index for each bank through factor analysis. This 

method enables this thesis to verify and examine the impact of Fintech on credit risk from a 

new perspective. Such a new measurement method helps this thesis to more accurately 

understand and evaluate the role of Fintech and provides more valuable data support for related 

research. Finally, research on the specific mechanisms by which Fintech affects bank credit risk 

is relatively scarce. Through empirical analysis, this thesis can gain an in-depth understanding 

of the relationship between Fintech and credit risk and fill the gaps in existing research. The 

research results of this thesis not only help to improve banks’ understanding of Fintech in the 

field of credit risk but also enable people to better understand how Fintech affects the operation 

and management of banks. 

Practically, in the current economic environment, the credit risk of commercial banks is 

one of the key issues of concern for regulatory authorities. To ensure the operational safety of 

commercial banks, the stability of the national financial system, and the sustainable and healthy 

development of the national economy, regulatory authorities need to adopt effective means to 

monitor and manage these risks. The development of Fintech provides new possibilities for 

solving this problem. By studying how Fintech affects credit risk, regulatory authorities can 

more accurately assess the potential risks brought by Fintech and formulate corresponding 

regulatory strategies accordingly. In addition, with the continuous development of Fintech, the 

traditional regulatory model can no longer meet the actual needs. Therefore, this research helps 

to design a new regulatory system that conforms to the development trend of Fintech. Through 

the research on the relationship between Fintech and credit risk, this thesis can assist regulatory 

agencies in deepening their understanding of credit risk and response strategies, to achieve 

precise supervision of commercial banks, maintain the stability of the national financial system, 

and thus promote the sound and sustainable development of China’s financial industry. 

In addition, the development of Fintech provides new opportunities for the credit risk 
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management of commercial banks. Through the research on how Fintech affects credit risk, 

commercial banks can gain the necessary insights to make informed decisions on whether to 

promote the development of Fintech. This also helps commercial banks to effectively integrate 

Fintech with credit risk management according to their actual situations, use Fintech to refine 

their credit risk management strategies, and thus improve their overall operational efficiency 

and stability. 

4.2 Research questions 

The impact of Fintech on credit risk is an important topic in current financial research. The core 

goal of this research is to analyze the changes in the credit risk of Chinese commercial banks 

after the application of Fintech and the underlying mechanism. The specific research questions 

include the following aspects: 

Firstly, what are the specific impacts of Fintech on the credit risk of Chinese commercial 

banks? This question aims to clarify the direct and indirect impacts of Fintech on commercial 

bank credit risk from different dimensions. Through empirical analysis, it is possible to reveal 

the specific manifestations and effects of Fintech in reducing or increasing credit risk. In 

particular, the research will focus on the application of Fintech in loan approval, risk assessment, 

post-loan management, etc., and how it affects the credit risk level of banks by improving data 

analysis capabilities, optimizing risk prediction models, and enhancing business process 

efficiency. 

Secondly, what is the mechanism of Fintech’s impact on credit risk? This research will 

explore the specific mechanisms through which Fintech affects the credit risk of commercial 

banks. It is hypothesized that Fintech can directly improve the risk management of banks by 

reducing information asymmetry, increasing transparency, and enhancing risk control 

capabilities. In addition, the indirect impacts of Fintech in customer relationship management, 

product innovation, and market competition will also be examined, and how they affect the 

credit risk status of banks by optimizing resource allocation and improving service quality. 

Thirdly, when different types of banks (such as state-owned banks, joint-stock banks, city 

commercial banks, and rural commercial banks) apply Fintech, are there differences in the 

impact on credit risk? Different types of banks have significant differences in resource 

endowments, business strategies, and regulatory environments, which may lead to different 

application effects of Fintech. This research will reveal the similarities and differences in the 

application of Fintech among various types of banks through comparative analysis and explore 
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their specific performances and effects in credit risk management, aiming to provide targeted 

strategic suggestions for different types of banks. 

Fourthly, are there differences in the application effects of Fintech between large-scale 

banks and small-scale banks? Large banks usually have more resources and technical 

capabilities and can better integrate and apply Fintech, while small-scale banks may face 

challenges such as limited resources and backward technology. This research will compare the 

specific application effects of Fintech between large banks and small-scale banks through data 

analysis and explore the moderating role of the scale factor on the relationship between Fintech 

and credit risk. 

In summary, the impact of Fintech on credit risk is an important topic in current financial 

research. This thesis aims to explore the specific impacts of Fintech on the credit risk of Chinese 

commercial banks and its mechanism. The specific research questions include the following 

aspects: 

1. What are the specific impacts of Fintech on the credit risk of Chinese commercial banks? 

This question aims to clarify the direct and indirect impacts of Fintech on commercial bank 

credit risk from different dimensions. Through empirical analysis, it is possible to reveal the 

specific manifestations and effects of Fintech in reducing or increasing credit risk. 

2. What is the mechanism of Fintech’s impact on credit risk? 

3. Are there differences in the application effects of Fintech between large-scale banks and 

small-scale banks? 

4. Are there differences in the application effects of Fintech among banks with different 

geographical distributions? 

5. Are there similar differences among banks with different listing statuses? 

6. Is there a difference in this impact between national and local commercial banks? 

4.3 Theoretical analysis and research hypotheses 

Firstly, the application of Fintech helps to enhance the risk identification capabilities of bank 

loan approval and post-loan management, thus effectively reducing credit risk. On the one hand, 

during the loan preparation stage, banks can efficiently process massive credit-related data with 

the help of big data analysis, machine learning, and other technologies and explore the 

background information of customers. This helps to alleviate the information asymmetry 

problem between banks and loan customers, enabling banks to more accurately assess the 

solvency and credit status of borrowers, thereby effectively reducing the generation of non-
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performing loans and lowering credit risk (S. B. Liu et al., 2021; Roy et al., 2018; T. Sun & 

Vasarhelyi, 2018; Twala & Cartwright, 2010). On the other hand, during the subsequent 

management process after loan issuance, banks can use advanced digital technologies to create 

a more accurate early-warning system. This system can effectively conduct forward-looking 

analyses of borrowers’ credit risks, ensuring continuous and real-time monitoring and tracking 

of credit risks. This greatly improves the efficiency of banks in identifying and classifying high-

default-risk loans, thus effectively reducing potential credit risk (Kvamme et al., 2018; X. J. Ma 

et al., 2018; Malekipirbazari & Aksakalli, 2015; C. Wang et al., 2018). 

Secondly, the deployment of Fintech also mainly reflects in reshaping the decision-making 

and behavior of bank management. A clear digital promotion strategy helps to foster and 

develop the digital management thinking of commercial banks, enabling management to build 

a more scientific risk management framework, thus enhancing risk management capabilities 

and effectively reducing the occurrence of credit risk (Du et al., 2021). Fintech has brought 

about the optimization of the organizational structure, optimized internal coordination and 

information transmission within banks, improved overall bank management, and thus made 

bank decisions efficient and reasonable, enabling better risk management coordination and 

decision-making, and further reducing credit risk (Y. Guo et al., 2022; Lee et al., 2021). 

Based on the above analysis, the following hypothesis is proposed: 

H4-1: The larger the Fintech adoption, the lower the credit risk of commercial banks. 

The integration of digital technology into the financial industry has created huge 

productivity potential for banking institutions. Fintech reduces the costs in financial service 

areas such as payment and settlement, capital financing, and risk control, and improves their 

efficiency, thereby enhancing the performance and quality of financial activities (Arner et al., 

2016). Fintech innovation enhances the efficiency and accuracy of banks in information 

processing, thus optimizing the business processes of commercial banks in customer acquisition, 

loan approval, and deposit management (Muganyi et al., 2022). The application of Fintech 

breaks through the time-space limitations of traditional financial services for commercial banks, 

enabling bank services to seamlessly extend in a virtual environment. Internet-based services 

significantly reduce the marginal cost of financial transactions and greatly reduce the reliance 

on human resources, thus significantly enhancing the overall operational efficiency of financial 

institutions (Zhai et al., 2023). Therefore, the following hypothesis is proposed: 

H4-2: Fintech adoption reduces bank credit risk by improving the operational efficiency 

level of banks and reducing bank operating costs. 

Loan concentration has always been an important factor affecting credit risk. Many 
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international and Chinese agreements or regulations, including the Basel Accords, commercial 

bank regulations, and the guiding principles of the China Banking Regulatory Commission, 

have set strict and specific limits on the concentration of customer loans. If a bank 

overconcentrates its loan portfolio, it usually leads to a significant increase in the credit risk it 

faces. This increase in concentration may weaken the bank’s risk-diversification ability, making 

the economic fluctuations of a single borrower or a specific industry have an excessive impact 

on the bank’s asset quality (Boyd & De NicolÓ, 2005; Duellmann & Masschelein, 2007; Rossi 

et al., 2009; C. X. Zhou & Mao, 2018). The innovative product and service development of 

Fintech and the enhancement of risk-identification skills help financial institutions expand the 

scope of credit services for small-scale enterprises and individual customers, thus enhancing 

the popularity and accessibility of credit resources (M. Cheng & Qu, 2020). Fintech has 

significantly accelerated the expansion and deepening of inclusive finance. With innovative 

service models and technical means, it has effectively broken through the barriers of traditional 

financial services, making financial services more convenient and efficient in reaching every 

corner of society and expanding the boundaries and diversity of bank credit (Arner et al., 2020; 

M. Li et al., 2024; Yin, 2017; M. Zhang & Yang, 2019). Therefore, it is speculated that Fintech 

may increase the diversity of bank loan portfolios, reduce bank loan concentration, and thus 

lower credit risk. Therefore, the following hypothesis is proposed: 

H4-3: Fintech adoption reduces credit risk by reducing loan concentration. 

4.4 Empirical results 

4.4.1 Descriptive statistical analysis 

This section of descriptive statistical analysis reveals the differences and characteristics of the 

full sample, listed banks, and non-listed banks in each variable, providing basic data support 

for subsequent empirical analysis. Through these statistics in Table 4.1, we can initially 

understand the distribution and differences of Fintech and other financial indicators among 

different banks, and reveal the basic characteristics of the sample data, including the mean, 

median, standard deviation, skewness, kurtosis, and other statistics of variables such as the 

Fintech index (Fintech), non-performing loan ratio, ROA, asset-liability ratio, capital adequacy 

ratio, asset liquidity, cost-income ratio, GDP growth rate, and M2 growth rate. 
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Table 4.3 Descriptive statistics of variables 

Panel A Sample 

Size 

Mean Median Standard 

Deviation 

Skewness Kurtosis 

Fintech 1980 1.130 0.512 1.746 3.346 17.532 

Non-performing 

Loan Ratio 

1980 1.619 1.470 0.924 1.671 7.744 

ROA 1980 0.008 0.008 0.004 0.293 3.367 

Asset-Liability Ratio 1980 0.925 0.926 0.020 -1.439 7.398 

Capital Adequacy 

Ratio (%) 

1980 13.670 13.210 2.527 1.902 8.775 

Asset Tangibility 1980 0.007 0.006 0.005 1.592 6.177 

Cost-Income Ratio 1980 0.614 0.600 0.130 0.481 3.186 

GDP Growth Rate 1980 9.713 9.159 4.246 0.737 3.624 

M2 Growth Rate 1980 11.772 11.012 3.871 2.134 9.000 

Panel B Descriptive Statistics of Variables of Listed Banks 

Fintech 666 2.091 0.351 0.902 2.081 7.960 

Non-performing 

Loan Ratio 

666 1.391 0.710 1.340 2.621 16.244 

ROA 666 0.009 0.009 0.003 0.447 3.102 

Asset-Liability Ratio 666 0.930 0.930 0.015 -0.687 6.199 

Capital Adequacy 

Ratio (%) 

666 13.319 13.070 2.108 1.868 10.902 

Asset Tangibility 666 0.006 0.006 0.004 2.203 9.038 

Cost-Income Ratio 666 0.583 0.574 0.105 0.530 3.901 

GDP Growth Rate 666 10.318 10.098 4.208 0.740 3.146 

M2 Growth Rate 666 12.615 11.33 4.492 1.751 6.542 

Panel C Descriptive Statistics of Variables of Non-Listed Banks 

Fintech 1314 0.643 0.351 0.902 4.189 36.050 

Non-performing 

Loan Ratio 

1314 1.734 1.590 0.996 1.367 6.170 

ROA 1314 0.008 0.008 0.003 0.447 3.012 

Asset-Liability Ratio 1314 0.922 0.924 0.022 -1.433 6.724 

Capital Adequacy 

Ratio (%) 

1314 13.801 13.320 2.699 1.812 7.746 

Asset Tangibility 1314 0.007 0.006 0.138 1.406 5.274 

Cost-Income Ratio 1314 0.629 8.533 3.689 0.347 2.870 

GDP Growth Rate 1314 9.020 8.533 3.689 0.464 3.397 

M2 Growth Rate 1314 11.012 11.345 3.438 2.344 10.971 

On the one hand, in the descriptive statistics of the full sample (Panel A), the mean of 

Fintech is 1.130, the median is 0.512, and the standard deviation is 1.746, showing a large 

dispersion of the data and a high degree of right-skewness (skewness is 3.346). The mean of 

the non-performing loan ratio is 1.619, the standard deviation is 0.924, and the skewness is 

1.671, indicating significant differences in the non-performing loan ratio among different banks. 

The mean of the ROA is 0.008, showing that the overall profitability of banks is low and the 

distribution is uniform (the standard deviation is 0.006, and the skewness is 0.923). The mean 

values of the asset-liability ratio and the capital adequacy ratio are 0.925 and 13.670, 

respectively, with small standard deviations, indicating that most banks are relatively consistent 

in these two indicators. The mean values of asset liquidity and the cost-income ratio are low, 
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0.007 and 0.614 respectively, but the skewness of the cost-income ratio is 0.130, showing a 

certain degree of right-skewness. The mean of the GDP growth rate is 9.304, indicating rapid 

economic growth. 

On the other hand, for the sample of listed banks (Panel B), the mean of Fintech is 2.091, 

significantly higher than the mean of the full sample, and the skewness is 2.081, indicating that 

listed banks invest more in Fintech. The mean of the non-performing loan ratio is 1.391, lower 

than the mean of the full sample, indicating that the asset quality of listed banks is relatively 

good. The mean of the ROA is 0.009, higher than the full sample, indicating that the profitability 

of listed banks is stronger. The mean of the capital adequacy ratio is also higher than the full 

sample, 27.333 and 13.319 respectively, showing the advantages of listed banks. The mean 

values of asset liquidity and the cost-income ratio are 0.006 and 0.583, respectively, showing 

the good performance of listed banks in liquidity management and cost control. The mean of 

the GDP growth rate is 10.318, which is slightly higher than the full sample. 

Finally, in the sample of non-listed banks (Panel C), the mean of Fintech is 0.643, 

significantly lower than the full sample and the sample of listed banks, and the kurtosis is as 

high as 36.050, showing a highly concentrated data distribution. The mean of the non-

performing loan ratio is 1.734, higher than the full sample, showing that the non-performing 

loan problem of non-listed banks is more serious. The mean of the ROA is the same as the full 

sample, the mean of the asset-liability ratio is 0.922, close to the full sample, and the mean of 

the capital adequacy ratio is 13.801, higher than the full sample. The mean values of asset 

liquidity and the cost-income ratio are 0.007 and 0.629, respectively, showing the disadvantages 

of non-listed banks in these two indicators. The mean of the GDP growth rate is 9.020, which 

is slightly lower than the full sample. 

To avoid the problem of multicollinearity in the regression model, a correlation analysis of 

variables is carried out before the regression. The specific results are shown in Table 4.2. 

Table 4.4 Variable correlation matrix 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Non-

performing 

Loan Ratio 

1.000         

Fintech -0.096 1.000        

ROA -0.435 -0.039 1.000       

Capital 

Adequacy 

Ratio 

-0.162 0.607 -0.012 1.000      

Asset-

Liability 

Ratio 

-0.045 0.001 -0.106 0.268 1.000     
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Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Asset 

Tangibility 

0.170 -0.160 0.161 -0.177 -0.132 1.000    

Cost-

Income 

Ratio 

0.517 0.052 -0.765 -0.071 -0.030 0.003 1.000   

GDP 

Growth 

Rate 

-0.116 -0.130 0.230 -0.039 0.133 0.074 -0.196 1.000  

M2 Growth 

Rate 

-0.209 -0.182 0.253 -0.038 0.235 0.154 -0.203 0.296 1.000 

Table 4.2 shows the correlation coefficients between variables, revealing their mutual 

relationships. The core variables are the non-performing loan ratio and the Fintech index, and 

other variables include the ROA, bank size, leverage ratio, asset tangibility, cost-income ratio, 

GDP growth rate, and M2 growth rate. 

Firstly, the correlation coefficient between the Fintech index and the non-performing loan 

ratio is -0.096. Although it is low, it is negative, indicating that the development of Fintech has 

a certain negative correlation with reducing the non-performing loan ratio of banks, supporting 

the previous empirical analysis conclusion that Fintech can help reduce bank credit risk. The 

correlation coefficient between the ROA and the non-performing loan ratio is -0.435, indicating 

that banks with a higher ROA have a relatively lower non-performing loan ratio, and there is a 

significant negative correlation between the two. This shows that the profitability of banks is 

closely related to their credit risk management, and higher profitability can help banks better 

cope with non-performing loans. The correlation coefficient between the leverage ratio and the 

non-performing loan ratio is -0.045, almost no correlation, indicating that the leverage ratio has 

little impact on the non-performing loan ratio of banks. The correlation coefficient between 

asset tangibility and the non-performing loan ratio is 0.170, showing a positive correlation. This 

may be because banks with high asset tangibility have a relatively fixed asset structure and poor 

flexibility, thus increasing credit risk. The correlation coefficient between the cost-income ratio 

and the non-performing loan ratio is 0.517, the highest positive correlation, indicating that a 

higher cost-income ratio is closely related to a higher non-performing loan ratio. This means 

that ineffective cost control will significantly increase the credit risk of banks. The correlation 

coefficient between the GDP growth rate and the non-performing loan ratio is -0.116. Although 

it is low, it is negative, indicating that a higher economic growth rate helps to reduce the non-

performing loan ratio of banks, supporting the mitigating effect of economic growth on bank 

credit risk. The correlation coefficient between the M2 growth rate and the non-performing loan 

ratio is -0.209, showing a weak negative correlation. This indicates that the growth of the money 

supply helps to reduce the non-performing loan ratio of banks, possibly because the loose 
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monetary policy helps to improve the liquidity and credit conditions of banks. 

In summary, the results of the variable correlation analysis show that there is no obvious 

multicollinearity among the variables. The development of Fintech, the ROA, bank size, GDP 

growth rate, and M2 growth rate have a certain positive impact on reducing the non-performing 

loan ratio, while the cost-income ratio and asset tangibility are positively correlated with the 

non-performing loan ratio, indicating that an increase in these two factors will increase the 

credit risk of banks. 

4.4.2 Model design 

To analyze the impact of Fintech on credit risk, this thesis estimates the following regression 

models. 

 𝑵𝑷𝑳𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕 (4.1) 

 𝑵𝑷𝑳𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕 (4.2) 

 𝑵𝑷𝑳𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒊 + 𝜺𝒊,𝒕 (4.3) 

Where NPL i,t represents the credit risk of bank I in year t. Fintech i,t represents the internal 

Fintech development of bank i in year t. Controli,t is the additional bank control variable, 

including the proportion of fixed assets (Tang), bank leverage ratio (Leverage), cost-income 

ratio (CIR), GDP growth rate (GDP_Growth), and M2 money supply (M2_Growth). 𝑌𝑒𝑎𝑟 is 

the time-fixed effect, and ε represents the clustered robust error term, with the clustering level 

being the individual. All variable definitions are shown in Table 3.2. 

It is worth noting that when studying the impact of the Fintech index on the credit risk of 

Chinese commercial banks and the subsequent bank governance and operating performance, 

this research chooses not to use firm fixed effects but only adds time fixed effects. This decision 

is based on the following reasons: 

Firstly, the focus of this research is to analyze the changes over time, such as the impact of 

the development of Fintech on bank credit risk. Using time-fixed effects can effectively capture 

these trends in the macroeconomic environment. Secondly, considering the complexity of the 

model and the fitting problem, adding firm fixed effects may lead to overfitting of the model; 

that is, the model is too complex to effectively summarize the overall trend of the data. 

Excessive model complexity not only increases the computational cost but also may cause the 

problem of multicollinearity, thus affecting the stability and reliability of parameter estimation. 

By only using time-fixed effects, this research can simplify the model structure, focus on the 

core research question, and avoid unnecessary estimation problems. For the above-mentioned 
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considerations, in the subsequent fixed-effect regressions, this thesis follows the same approach. 

4.4.3 Regression results 

4.4.3.1 Baseline regression results 

Table 4.3 presents the benchmark regression results of the impact of Fintech on bank credit risk. 

To explore the correlation between the development of bank Fintech and credit risk, this thesis 

first conducts an empirical analysis using Model (4-1). The regression results show that in 

Model (4-1), the coefficient of the Fintech index is -0.045, which is significant at the 1% level. 

This indicates that the application of Fintech significantly reduces the credit risk of banks. This 

is probably because Fintech improves the data analysis ability and the accuracy of the risk 

assessment model, enabling banks to more accurately evaluate the creditworthiness of 

borrowers, thereby reducing the probability of non-performing loans. Fintech can also enhance 

the efficiency and transparency of the loan approval process, reduce operational risks and 

information asymmetry, and thus lower the overall credit risk of banks. In Model (4-2), after 

adding more control variables, the coefficient of the Fintech index further drops to -0.064, and 

it is still significant at the 1% level. This result further supports the role of Fintech in reducing 

credit risk. The addition of control variables such as ROA and the asset-liability ratio (Lev) 

shows the impact of these factors on bank credit risk. In particular, the significantly positive 

coefficient of the asset-liability ratio indicates that a higher asset-liability ratio may be 

associated with higher credit risk. This may be because a higher proportion of fixed assets 

restricts the bank’s liquidity, thereby increasing the risk exposure. In Model (4-3), after further 

adding time fixed effects, the coefficient of the Fintech index is -0.057, and it is significant at 

the 1% level. The addition of time-fixed effects controls the impact of external factors such as 

the macroeconomic environment and policy changes on bank credit risk, making the negative 

impact of the Fintech index more robust. This shows that regardless of the control conditions, 

the application of Fintech significantly reduces the credit risk of banks. This may be due to the 

wide application of Fintech in risk management and internal control, which improves the bank’s 

ability to manage and respond to credit risks. 

 

 

 

 

 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

79 

Table 4.5 Baseline results: The impact of Fintech on bank credit risk 

Variables Credit Risk 

 (4-1) (4-2) (4-3) 

Lag_Fintech 
-0.045*** 

(0.012) 

-0.064*** 

(0.011) 

-0.057*** 

(0.019) 

Lag_ROA  
-16.986* 

(9.163) 

-13.196 

(26.910) 

Lag_Lev  
-0.967 

(1.483) 

-0.429 

(2.972) 

Lag_Tang  
28.273*** 

(4.162) 

26.427*** 

(5.593) 

Lag_CI  
1.938*** 

(0.246) 

2.073*** 

(0.550) 

Lag_CAR  
-0.040*** 

(0.011) 

-0.031 

(0.020) 

Lag_Gdpgr  
-0.008* 

(0.005) 

0.000 

(.) 

Lag_M2gr  
-0.035*** 

(0.005) 

0.000 

(.) 

Time Fixed Effect NO NO YES 

R2 0.009 0.237 0.275 

Adj R2 0.009 0.233 0.265 

Observations 1429 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

Overall, the significant negative impact of Fintech on bank credit risk has been verified 

under different models, demonstrating the importance of Fintech in modern bank risk 

management. The application of Fintech can not only improve the risk assessment and 

management capabilities of banks but also optimize business processes and internal control 

mechanisms, significantly reducing credit risk. 

4.4.3.2 Mechanism test 

To verify H4-2, this study first conducts an empirical analysis of the mechanism based on the 

construction of Model (4-3). The estimation results in Column 3 of the table show that: 

 𝑪𝑹𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (4.4) 

 𝑳𝒐𝒂𝒏𝒓𝟏𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (4.5) 

 𝑳𝒐𝒂𝒏𝒓𝟏𝟎𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕  (4.6) 

Where 𝐶𝑅𝑖,𝑡 is the operating cost ratio of bank i in year t, 𝐿𝑜𝑎𝑛𝑟1𝑖,𝑡 is the loan amount 

of the largest loan customer of bank i in year t divided by the total loans, and 𝐿𝑜𝑎𝑛𝑟10𝑖,𝑡 is the 

total loan amount of the top ten largest loan customers of bank i in year t divided by the total 

loans. 𝑌𝑒𝑎𝑟𝑡 is the time-fixed effect of the bank, and 𝜀𝑖,𝑡 is the standard error. The regression 

results of the mechanism test are shown in Table 4.4. 
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Table 4.6 Mechanism test: The impact of Fintech on bank credit risk 

Variables CR Loanr1 Loanr10 

 (4-4) (4-5) (4-6) 

Lag_Fintech -0.000 -0.236** -2.523*** 

 (-0.26) (-2.23) (-4.93) 

Lag_ROA 0.975*** -376.2** -2334.7** 

 (10.11) (47.660) (-3.62) 

Lag_Lev -0.040*** 3.686 -59.59 

 (-4.62) (0.25) (-0.93) 

Lag_Tang 0.029 20.79 -30.61 

 (0.99) (0.74) (-0.17) 

Lag_CI 0.033*** -2.339 0.617 

 (9.33) (-0.78) (1.15) 

lag_CAR -0.000** 0.179 -18.81 

 (-3.46) (1.34) (-1.45) 

Constant 0.028* 4.654 115.0 

 (2.91) (0.28) (1.84) 

Time Fixed Effect YES YES YES 

R2 0.483 0.113 0.204 

Adj R2 0.475 0.097 0.187 

Observations 1,401 1156 917 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

To verify H4-2, this thesis first conducts a test based on Model (4-3), and the regression 

results are shown in Table 4.4. The estimation results in Column (4-4) of Table 4.4 show that 

Fintech does not have a significant impact on the operating cost ratio, indicating that Fintech 

may not reduce the credit risk of commercial banks by improving the overall management 

efficiency of banks. Therefore, H4-2 is rejected. Similarly, to verify H4-3, this thesis uses 

Models (4-5) and (4-6) for regression tests. From the estimation results in Columns (4-4) and 

(4-5) of Table 4.4, it can be seen that Fintech significantly reduces the loan concentration at the 

5% and 1% levels, respectively. This indicates that Fintech mainly reduces the credit risk faced 

by banks by reducing the loan concentration and achieving the effect of diversifying loan risks. 

4.4.3.3 Heterogeneity analysis 

In the previous chapter, this thesis tested the impact of the popularization of Fintech on bank 

credit risk and its mechanism. However, the differential impacts of Fintech on reducing credit 

risk among different types of banks and regions have not been fully analyzed. Therefore, to 

understand the actual effect of Fintech in bank risk management, this chapter will conduct in-

depth regression analysis to explore the heterogeneous impact of Fintech on credit risk. This 

thesis will conduct detailed tests from the dimensions of the bank’s listing status, regional 

economic development level, and bank size, revealing the differential effects of Fintech under 

different backgrounds. This analysis not only provides a scientific basis for the practical 

application of Fintech but also offers a powerful decision-making reference for policymakers 
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and bank managers. 

Table 4.5 Panel A shows the results of the heterogeneity test of the impact of the Fintech 

index on the credit risk of banks with different listing types. Model (1) and Model (2) in Table 

4.5 Panel A respectively examine the impact of the Fintech index on the credit risk of non-listed 

banks and listed banks. The coefficient and significance of the core Independent Variable, the 

Fintech index (Fintech), show its differential impacts on different types of banks. In Model (1), 

for non-listed banks, the coefficient of the Fintech index is significant at the 5% level. This 

indicates that Fintech has a significant negative impact on the credit risk of non-listed banks. 

Non-listed banks usually face higher credit risks, possibly due to their lower market status and 

smaller asset size. The application of Fintech can help these banks improve their credit 

assessment process, enhance their risk control capabilities, and reduce information asymmetry, 

thus effectively reducing their credit risk. This impact may be particularly important because 

non-listed banks may lack the transparency and regulatory constraints of listed banks, and 

Fintech provides an alternative means to improve governance and risk management. In Model 

(2), for listed banks, the coefficient of the Fintech index is significant at the 10% level. This 

indicates that Fintech can also reduce the credit risk of listed banks, but its impact is relatively 

small. Listed banks usually have stronger capital strength, technical capabilities, and market 

status, and have established relatively complete risk management systems. The introduction of 

Fintech further enhances the risk control capabilities of these banks, but due to the high baseline, 

its marginal effect may not be as obvious as that in non-listed banks. These banks are more 

inclined to use Fintech to optimize existing processes and services rather than relying entirely 

on it for a transformation in risk management. 

Table 4.7 Heterogeneity test: The impact of Fintech on the credit risk 

Variables Credit Risk 

Panel A The Impact of Fintech on the Credit Risk of Different Listing Types of Banks 
 Non-Listed Bank Listed Bank 

 (1) (2) 

Lag_Fintech 
-0.139** 

(0.047) 

-0.020* 

(0.011) 

Lag_ROA 
-15.185 

(30.587) 

-14.398 

(36.141) 

Lag_Lev 
1.346 

(3.911) 

-2.782 

(3.999) 

Lag_Tang 
22.597*** 

(6.639) 

26.896* 

(12.761) 

Lag_CI 
2.296*** 

(0.592) 

1.053 

(0.853) 

Lag_CAR 
-0.028 

(0.027) 

-0.038 

(0.023) 

Lag_Gdpgr 0.000 0.000 
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Variables Credit Risk 

(.) (.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed 

Effect 
YES YES 

R2 0.265 0.281 

Adj R2 0.248 0.254 

Observations 867 556 

Panel B 
The Impact of the Fintech Index on the Credit Risk of Banks in Different 

Regions 

 Eastern regions Central regions Western regions 

 (1) (2) (3) 

Lag_Fintech 
-0.039*** 

(0.012) 

-0.220*** 

(0.061) 

-0.033 

(0.039) 

Lag_ROA 
5.431 

(11.239) 

-6.575 

(30.212) 

-25.067 

(22.996) 

Lag_Lev 
-0.750 

(1.783) 

9.485** 

(4.121) 

-0.506 

(3.275) 

Lag_Tang 
30.323*** 

(5.299) 

38.243*** 

(11.119) 

19.408** 

`(7.923) 

Lag_CI 
2.492*** 

(0.304) 

1.771*** 

(0.644) 

1.567*** 

(0.545) 

Lag_CAR 
-0.046*** 

(0.014) 

0.026 

(0.031) 

0.024 

(0.024) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Time Fixed 

Effect 
YES YES YES 

R2 0.247 0.479 0.439 

Adj R2 0.231 0.423 0.386 

Observations 997 194 231 

Panel C 
The Impact of Fintech on the Credit Risk of Commercial Banks of 

Different Sizes 

 Large-scale banks Small-scale banks 

 (1) (2) 

Lag_Fintech 
-0.026** 

(0.011) 

-0.344*** 

(0.089) 

Lag_ROA 
-33.261 

(26.600) 

-29.621 

(33.783) 

Lag_Lev 
-3.971 

(2.367) 

1.000 

(4.074) 

Lag_Tang 
18.858*** 

(7.029) 

19.828*** 

(8.800) 

Lag_CI 
1.522** 

(0.641) 

2.154*** 

(0.708) 

Lag_CAR 
-0.003 

(0.020) 

-0.049 

(0.032) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed Effect YES YES 
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Variables Credit Risk 

R2 0.354 0.280 

Adj R2 0.338 0.254 

Observations 837 586 

Panel D 
The Impact of Fintech on the Credit Risk of Commercial Banks of 

Different Natures 

 National commercial banks Local commercial banks 

 (1) (2) 

Lag_Fintech 
-0.048*** 

(0.015) 

-0.086** 

(0.033) 

Lag_ROA 
-9.864 

(23.868) 

-45.476 

(35.852) 

Lag_Lev 
1.167 

(2.579) 

-4.938 

(4.340) 

Lag_Tang 
23.135*** 

(7.578) 

12.965 

(9.642) 

Lag_CI 
1.290 

(0.742) 

3.205*** 

(0.713) 

Lag_CAR 
-0.031* 

(0.017) 

-0.025 

(0.033) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed Effect YES YES 

R2 0.314 0.372 

Adj R2 0.298 0.348 

Observations 837 586 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

In summary, the impact of Fintech on credit risk shows significant heterogeneity between 

non-listed banks and listed banks. Non-listed banks, due to their disadvantages in governance, 

transparency, and market status, can benefit more from the application of Fintech and 

significantly reduce credit risk by enhancing risk control capabilities. In listed banks, although 

the application of Fintech also helps to reduce credit risk, its role is relatively limited. This 

finding has important implications for policymakers and bank managers, indicating that 

differential Fintech application strategies should be developed for different types of banks, 

especially to increase policy support for non-listed banks to enhance their risk control 

capabilities, so as to promote the stable development of the entire banking system. 

Table 4.5 Panel B shows the results of the heterogeneity test of the impact of the Fintech 

index on the credit risk of banks in different regions. Model (1), Model (2), and Model (3) in 

Table 4.5 Panel B respectively examine the impact of the Fintech index (Fintech) on credit risk 

in the eastern, central, and western regions. The results show the differential impacts of Fintech 

in different regions. In Model (1), for banks in the eastern region, the coefficient of the Fintech 

index is significant at the 1% level. This indicates that Fintech significantly reduces the credit 
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risk of banks in the eastern region. The eastern region has a developed economy, and the Fintech 

infrastructure and technology applications are relatively mature. Through the extensive 

application of Fintech, banks can more effectively conduct credit assessments and risk 

management, reducing the incidence of non-performing loans. In addition, the popularity of 

Fintech has made financial institutions in the eastern region perform well in terms of 

information transparency and compliance, further reducing credit risk. In Model (2), for banks 

in the central region, the coefficient of the Fintech index is significant at the 1% level. It is 

worth noting that in the central region, the negative impact of the Fintech index is more 

significant than that in the eastern region, which may reflect a higher marginal effect of Fintech 

in this region. Banks in the central region may be in the stage of promoting Fintech applications. 

The introduction of Fintech has greatly improved their risk management and credit assessment 

capabilities, thus significantly reducing credit risk. Since the economic development level of 

the central region is slightly lower than that of the eastern region, the application of Fintech 

may bring more significant governance and management benefits. In Model (3), for banks in 

the western region, the coefficient of the Fintech index does not reach the significance level. 

This indicates that the impact of Fintech on the credit risk of banks in the western region is not 

significant. The western region has a relatively underdeveloped economy, resulting in a slow 

pace of Fintech promotion and application in this region, and thus its impact on the credit risk 

of regional banks is not obvious. Banks in the western region have limited capabilities and 

resources in technology applications, making the effect of Fintech in enhancing credit risk 

management not significant. In addition, banks in the western region may rely more on 

traditional management models, lacking the necessary technical support and infrastructure, so 

that the potential advantages of Fintech cannot be fully realized. 

Overall, the impact of Fintech on credit risk shows significant heterogeneity in different 

regions. The eastern region, due to the extensive application of Fintech and high-level 

technological maturity, has significantly reduced credit risk; the central region, in the stage of 

promoting Fintech applications, has a significant marginal effect; while the western region, due 

to the relative lag in economic and technological development, has an non-significant impact 

of Fintech on credit risk. The above results suggest that bank managers and policymakers 

should develop differential Fintech application strategies according to regional characteristics, 

especially to increase support for Fintech development in the central and western regions, so as 

to promote the balanced development of the financial systems in various regions and enhance 

the overall stability. 

Table 4.5 Panel C shows the results of the heterogeneity test of the impact of the Fintech 
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index on the credit risk of commercial banks of different sizes, analyzing the different 

performances of the core Independent Variable, the Fintech index (Fintech), in large-scale 

banks and small-scale banks. This analysis reveals the differential impacts of Fintech on credit 

risk in banks of different sizes. In Model (1), for large-scale banks, the coefficient of the Fintech 

index is -0.026, and it is significant at the 5% level. This indicates that Fintech has a significant 

negative impact on the credit risk of large-scale banks. Large-scale banks usually have strong 

capital strength and technical reserves and can effectively apply Fintech means to optimize 

credit assessment, risk management, and internal control. The introduction of Fintech has 

enhanced the information-processing capabilities and the accuracy of customer credit risk 

assessment of these banks, thereby reducing the incidence of non-performing loans. Large-scale 

banks can more easily obtain high-quality data resources and advanced technical support, 

enabling them to fully utilize the advantages of Fintech. 

In Model (2), for small-scale banks, the coefficient of the Fintech index is significant at the 

1% level. This finding reveals that the negative effect of Fintech on the credit risk of small-

scale banks is more prominent. Compared with large-scale banks, Fintech has a more significant 

and direct impact on the credit risk management of small-scale banks. This may be because 

small-scale banks traditionally rely more on manual and experience-based judgment, and the 

application of Fintech provides them with much-needed modern risk-control tools. Fintech 

helps small-scale banks improve credit approval efficiency, reduce information asymmetry, and 

strengthen the monitoring and management of non-performing assets. However, due to 

limitations in resources and technical capabilities, small-scale banks may face greater 

challenges in the initial application of Fintech, so its negative impact on credit risk is more 

significant. 

Overall, the impact of Fintech on credit risk shows significant heterogeneity in banks of 

different sizes. Large-scale banks can use Fintech to further optimize their existing risk 

management systems and significantly reduce credit risk; small-scale banks have significantly 

enhanced their credit risk management capabilities with the help of Fintech, significantly 

reducing their risk exposure. This result has important implications for bank managers and 

policymakers, indicating that when promoting the development of Fintech, differential 

strategies should be adopted for banks of different sizes, especially to provide more technical 

support and resources for small-scale banks to help them better cope with credit risks and 

improve their operational levels. 

Table 4.5 Panel D shows the results of the heterogeneity test of the impact of the Fintech 

index on the credit risk of national commercial banks and local commercial banks. Model (1) 
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and Model (2) respectively examine the impact of the Fintech index (Fintech) on national 

commercial banks and local commercial banks, revealing its differential impacts on different 

types of banks. In Model (1), for national commercial banks, the coefficient of the Fintech index 

is significant at the 1% level. This indicates that Fintech significantly reduces the credit risk of 

national commercial banks. National commercial banks usually have a large-scale, wide-

ranging business, stronger technical reserves, and capital strength, and they can widely apply 

Fintech to optimize their risk-control systems. The application of Fintech has enhanced the risk 

assessment capabilities of these banks, improved the management process of non-performing 

loans, and provided more unified and standardized risk-control measures nationwide, thus 

effectively reducing the overall credit risk. In Model (2), for local commercial banks, the 

coefficient of the Fintech index is significant at the 5% level. In terms of credit risk mitigation, 

local commercial banks have achieved more significant results through Fintech compared with 

national commercial banks, demonstrating a stronger positive effect. This may be because local 

commercial banks traditionally rely more on regional resources and interpersonal networks, and 

the introduction of Fintech provides them with more scientific and systematic credit assessment 

tools, helping them achieve a qualitative leap in risk management. The application of Fintech 

enables these banks to assess the credit risks of borrowers more accurately, reduces information 

asymmetry, and lowers the incidence of non-performing loans. However, due to the limited 

resources and scale of local commercial banks compared with national commercial banks, the 

breadth and depth of their Fintech applications may be limited. Therefore, in the initial stage, 

Fintech has a more significant impact on their credit risk. 

In summary, national commercial banks and local commercial banks show distinct 

heterogeneous characteristics in terms of the impact of Fintech on credit risk, and this difference 

cannot be ignored. National commercial banks can utilize their resource and technical 

advantages to further improve their risk-control systems through Fintech, thereby reducing 

credit risk. Local commercial banks have significantly improved their risk management levels 

with the help of Fintech, especially in the initial application stage. Policymakers and bank 

managers should formulate corresponding Fintech application strategies according to the types 

and characteristics of banks to give full play to the potential of Fintech in reducing credit risk 

and enhancing the stability and competitiveness of the entire banking industry. 

4.5 Conclusions 

Studying the impact of Fintech on the credit risk of commercial banks is not only a need to 
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adapt to national policy guidance but also an important measure to enhance the stability of the 

financial system. An in-depth analysis of the deep-level application of Fintech in the credit 

process and an exploration of its internal mechanism in credit risk management can provide 

precise and scientific strategic guidance for commercial banks, helping them optimize risk 

management practices and better utilize technological means to improve risk management 

levels. At the same time, this research also helps to identify and solve problems that may arise 

during the application of Fintech, ensuring that Fintech promotes the innovative development 

of banking business under the premise of being safe and controllable. In addition, Fintech also 

plays a key role in enhancing the inclusiveness of financial services. Through technical means, 

banks can more effectively reach long-tail customers, provide personalized and intelligent 

financial services, promote the fair distribution of financial resources, and drive the high-quality 

development of the economy. 

This thesis uses the financial data of Chinese commercial banks from 2007 to 2022 through 

the CNRDS database and uses STATA software to construct and measure the bank Fintech 

index by principal component analysis of relevant word frequencies in four dimensions. A study 

was conducted on the impact of bank Fintech on its credit risk, and the following key findings 

were obtained. Firstly, through benchmark regression analysis, this thesis observes that the 

Fintech index shows a significant positive effect in effectively reducing bank credit risk. This 

finding indicates that the development of Fintech has generally enhanced the credit security of 

banks. Secondly, the mechanism test further reveals the specific path by which Fintech affects 

credit risk. The study finds that the Fintech index can effectively reduce bank credit risk by 

reducing information asymmetry and increasing capital adequacy ratios. This shows that 

Fintech not only improves the bank’s ability to obtain and process borrower information but 

also enhances the financial soundness of banks in the face of potential credit risks. Finally, the 

impact of Fintech on credit risk shows significant heterogeneity among different types and sizes 

of banks. Firstly, in the test of distinguishing between listed and unlisted banks, Fintech 

significantly reduces the credit risk of unlisted banks, while its impact on listed banks is 

relatively small. This may be because unlisted banks are relatively weak in governance structure 

and risk management, and the introduction of Fintech significantly enhances their risk-control 

capabilities. Secondly, in the regional heterogeneity analysis, Fintech significantly reduces the 

credit risk of banks in the eastern and central regions, especially in the central region, where its 

marginal effect is more obvious. This indicates that banks in the central region are in the stage 

of promoting Fintech applications, and the introduction of technology has greatly improved 

their risk-management levels. In contrast, due to the slow economic growth and technological 
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integration in the western region, the effect of Fintech in regulating credit risk is not significant. 

Finally, when comparing banks of different sizes, this thesis finds that Fintech has a particularly 

prominent role in mitigating the credit risk of small-scale banks, and its impact depth exceeds 

that on large-scale banks. Small-scale banks traditionally rely more on experience and manual 

operations, and the application of Fintech provides them with modern risk-control tools, 

significantly enhancing their risk-management capabilities. National commercial banks can 

utilize their resource and technical advantages to further improve their risk-control systems 

through Fintech, thereby reducing credit risk; local commercial banks have significantly 

improved their risk-management levels with the help of Fintech, especially in the initial 

application stage. Overall, Fintech, as an important innovative tool, has a positive impact on 

bank credit risk management, but its role is limited by factors such as the bank’s listing status, 

regional development level, and size. Policymakers and bank managers should formulate 

differential Fintech application strategies based on these heterogeneous characteristics to 

improve the risk-management level and stability of the banking industry. 

Based on the conclusions of this study, the following policy recommendations are put 

forward to strengthen and improve the supervision of bank Fintech. Firstly, regulatory 

authorities should formulate and improve relevant laws and regulations on Fintech and establish 

a sound regulatory framework. The rapid development of Fintech has brought many innovations 

and conveniences, but it also comes with new risks and challenges. Regulatory authorities 

should update regulations promptly to ensure the development of Fintech based on safety and 

compliance. Secondly, encourage banks and financial institutions to increase investment in 

Fintech. The research finds that Fintech has a particularly significant effect in these banks. 

Therefore, the government and regulatory authorities should provide appropriate policy support 

and incentives to help these banks better utilize Fintech to reduce credit risk. Thirdly, strengthen 

information sharing and data protection. Fintech reduces credit risk by reducing information 

asymmetry, which requires a good information-sharing mechanism among banks. Regulatory 

authorities should promote the establishment of a safe and efficient information-sharing 

platform while strictly protecting data privacy to prevent data leakage and abuse. 

The continuous advancement of Fintech has undoubtedly brought complex changes to the 

credit business environment of Chinese commercial banks, potentially exacerbating credit risks. 

In this macro-context, commercial banks need to rationally view the two-edged sword effect of 

Fintech, seize the innovation opportunities it brings, and prudently respond to the 

accompanying challenges. Specifically, this study puts forward the following suggestions: (1) 

In the face of fierce market competition, banks should rely on their profound credit business 
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foundation and rich customer data resources to continuously optimize their risk-control 

frameworks and marketing strategies, prevent blind expansion of credit scales, and strengthen 

the monitoring and adjustment of the business innovation process to ensure innovation quality 

and effectively contain risk accumulation. (2) Focusing on the positive role of Fintech in 

optimizing the credit process, alleviating information asymmetry, and reducing operating costs, 

banks should strengthen services to long-tail customers and promote the digital transformation 

of credit business. By building more refined pre-loan risk-control models and combining 

advanced technologies such as big data and artificial intelligence, banks can steadily promote 

financial innovation, activate the potential of the long-tail market, and ensure a reasonable 

balance between risks and returns. (3) In view of the profound impact of emergencies such as 

the pandemic and macro-economic fluctuations, commercial banks should leverage their 

accumulated market insights to seek new breakthroughs in Fintech applications. Develop 

forward-looking strategic plans and a solid financial support system, integrate the power of 

Fintech with continuously expanding data resources, and strengthen the intelligence and 

refinement of the risk-management system. In particular, upgrade the access thresholds and 

monitoring mechanisms for credit business, deepen data analysis capabilities, fully tap the 

potential of Fintech in reducing information asymmetry, thereby effectively reducing customer 

acquisition costs, accurately assessing risks, and enhancing the sustainability and risk-

resistance of operations. In addition, raise the requirements for banks’ risk management and 

capital adequacy ratios. Fintech can reduce credit risk by increasing capital adequacy ratios. 

Regulatory authorities should set higher capital requirements and supervise the capital 

management of banks to ensure that banks have sufficient capital buffers to cope with potential 

risks. 

Finally, strengthen the prudential supervision of Fintech applications. Regulatory 

authorities should closely monitor the actual effects and potential risks of Fintech applications 

and regularly evaluate and adjust regulatory policies. In particular, prevent systemic risks 

brought about by Fintech to ensure the stability and security of the financial system. This thesis 

also proposes measures to prevent and control potential risks of bank Fintech. On the one hand, 

the government should introduce comprehensive regulatory laws when supervising bank 

Fintech, including access and exit principles, information disclosure requirements, risk-

monitoring indicators, risk-reserve requirements, and other measures. On the other hand, 

commercial banks should effectively monitor and isolate new bank Fintech risks by 

strengthening employee training, standardizing employee behavior, checking technical 

application defects, and formulating emergency plans. In conclusion, by improving the 
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regulatory system of Fintech, the positive role of Fintech in reducing credit risk can be 

maximally exerted, promoting the sound development of the banking industry and the stability 

of the financial system. 
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Chapter 5: Impact of Fintech on the Governance Level of Chinese 

Commercial Banks 

5.1 Introduction 

With the rapid development of the global Fintech industry, China has become a frontier market 

for Fintech applications and innovations. The rapid development of Fintech has not only had a 

profound impact on traditional financial business models but also posed new challenges and 

opportunities to the governance levels of commercial banks. Especially driven by advanced 

technologies such as big data, artificial intelligence, and blockchain, Fintech is gradually 

penetrating into every business link of banks, improving banks’ operational efficiency and risk-

management capabilities. At the same time, the application of Fintech also puts forward new 

requirements for the internal governance structures and management models of commercial 

banks. How to effectively use Fintech to improve the governance level has become an important 

topic urgently needed to be explored in the academic and practical circles. The key to improving 

the governance effectiveness of the banking industry not only lies in the improvement of the 

external regulatory system but also requires the deepening and strengthening of the internal 

governance mechanism. In the face of the booming digital economy, the banking industry is 

actively embracing the Fintech revolution to promote industry transformation and upgrading. 

In this process, the extensive application of technological innovation and digital tools has 

significantly enhanced banks’ information-capture and analysis capabilities, effectively 

alleviated the problem of information asymmetry, promoted the scientific and rational decision-

making process, and thus greatly improved the governance effectiveness of the banking 

industry. Strengthening the governance capabilities of banks not only means enhancing the 

sustainability of their profit models and the refinement of risk prevention and control but also 

is the key for the banking industry to maintain its leading position and build core 

competitiveness in the tide of digital transformation. By continuously optimizing the internal 

governance structure and enhancing the ability of technology integration and innovation, the 

banking industry can more flexibly and efficiently respond to market changes, seize the 

development opportunities brought by the digital economy, and thus stand out in the fierce 

market competition (Q. J. Zhang & Chen, 2022). Therefore, improving the governance level 
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through Fintech is extremely important for the healthy development of China’s banking 

industry and the entire financial system. Generally speaking, as the competition pressure of 

commercial banks continues to increase, it is essential for managers and shareholders to pay 

attention to corporate governance efficiency, which is also the guarantee for the long-term 

development of commercial banks. In the current digital context, Fintech has become an 

indispensable consideration for commercial banks to enhance their competitiveness and achieve 

long-term development. Secondly, due to the need for multi-disciplinary integration in 

governance evaluation, there is currently a lack of empirical research on the quality of bank 

governance and its influencing mechanisms from the Fintech perspective. Thirdly, if 

commercial banks want to achieve sustainable development, they must also pay attention to 

green governance, and Fintech can provide some new ideas and methods for green governance. 

Studying how Fintech affects the governance level of commercial banks has important 

theoretical and practical significance. At present, Chinese commercial banks are still in the 

exploration stage of developing Fintech. Although some banks have carried out a series of 

innovative work by applying new Fintech tools, most banks have not regarded Fintech as their 

core competitiveness, and there is still much room for improvement in related capabilities in 

many aspects, which urgently need further development. In addition, the popularization of 

Fintech promotes the process in which companies use transformative information technologies 

to trigger major reforms in organizational routines, business processes, resources and 

capabilities, market strategies, etc. Existing research shows that Fintech innovation tools can 

further play a positive role in aspects such as corporate capital allocation, financing costs, and 

audit pricing, and can help companies improve operational efficiency and reduce management 

costs to a certain extent (Che et al., 2021; Q. Y. Li et al., 2023). In addition, there is relatively 

little literature on Fintech and bank governance. Therefore, from a theoretical perspective, this 

research is of great significance. 

Firstly, this thesis will inject new content into the research on Chinese bank governance, 

provide new data, and further enrich the research on bank governance. Through empirical 

analysis of the relationship between Fintech and bank governance levels, this thesis attempts to 

explore how to improve the bank governance level from a new perspective. Specifically, this 

thesis will use the financial data of commercial banks to explore the role of Fintech in bank 

governance, fill the gaps in existing literature in this regard, and provide new evidence for the 

academic community. Secondly, this thesis will expand and enrich the relevant theories on the 

relationship between Fintech and bank governance. In the current research literature, there is 

relatively little research on the influencing mechanism of Fintech on bank governance. Through 
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empirical exploration of the relationship between Fintech and bank governance levels, this 

thesis can not only make up for banks’ insufficient understanding of Fintech but also provide 

certain reference value for the academic and industrial circles, helping people better understand 

how Fintech affects bank operations and governance. Finally, there is a scarcity of literature 

exploring the relationship between Fintech and bank governance from the perspective of 

management agency costs. This thesis studies whether Fintech affects the bank governance 

level by reducing agency costs. This exploration can not only expand the research ideas of 

scholars and enrich the theoretical framework but also provide theoretical support for banks’ 

strategies in Fintech applications. By studying the impact of Fintech on agency costs, this thesis 

provides a new perspective for understanding the specific path of Fintech in improving bank 

governance, and thus provides theoretical and empirical support for improving the bank 

governance level. 

Meanwhile, studying how Fintech affects the governance level of commercial banks has 

important practical significance. Soto Setzke et al. (2023) emphasized that traditional industrial 

enterprises need to integrate big-data technology into their organizational structures, business 

processes, and operation models to achieve modern transformation. Van Veldhoven and 

Vanthienen (2022) pointed out that the transformation of digital technology will have a 

profound impact on innovation and entrepreneurship and all aspects of social and economic 

development. In the fierce market competition environment, it has become an inevitable choice 

for enterprises to achieve sustainable development through digital innovation and 

entrepreneurship. For example, the development of Fintech has prompted banks to continuously 

innovate in information technology, data analysis, intelligent risk control and so on, enhancing 

the transparency and efficiency of banks, and thus effectively reducing information asymmetry 

and moral risks. Secondly, Fintech provides banks with more accurate and timely risk-

management tools. Through big-data analysis and artificial intelligence algorithms, banks can 

more comprehensively monitor and predict their operating risks, which is helpful to improve 

the level of internal control and compliance management. In addition, the application of Fintech 

has also promoted the transformation and innovation of banking business models, optimized 

business processes, improved service quality, and enhanced banks’ competitiveness and market 

adaptability. Finally, with the empowerment of Fintech, banks can better achieve accurate 

positioning of customer needs and differential services, thereby enhancing customer 

satisfaction and loyalty. These functions not only provide strong theoretical support for the 

management practices of commercial banks but also lay the foundation for promoting the 

overall governance level of the banking industry and help to achieve the stability and 
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sustainable development of the financial system. 

Fintech provides important reference value for policymakers and can promote the positive 

interaction between Fintech and bank governance, which is mainly reflected in the following 

aspects: Firstly, the development of Fintech provides policymakers with rich data and analysis 

tools. Through big-data analysis, artificial intelligence, and blockchain technology, 

policymakers can obtain more comprehensive and real-time financial market information and 

understand the operating conditions and risk levels of financial institutions. These data provide 

a solid foundation for formulating more accurate and effective regulatory policies and help to 

achieve dynamic monitoring and risk early-warning of the financial market. Secondly, Fintech 

innovation provides policymakers with new regulatory means and tools. For example, the 

application of RegTech can improve regulatory efficiency and accuracy through automated 

compliance monitoring and intelligent risk assessment, and reduce the compliance costs of 

financial institutions. At the same time, the application of technologies such as smart contracts 

can also promote the transparency and traceability of financial transactions, reduce financial 

crimes and money-laundering behaviors, and enhance the integrity of the financial market. 

Thirdly, the development of Fintech has promoted the inclusiveness and accessibility of the 

financial market. Policymakers can draw on these innovations to promote the reform and 

innovation of financial policies. For example, through mobile payments and Internet finance, 

Fintech can more widely cover people who have not been reached by traditional financial 

services, promoting the implementation of inclusive financial policies. Policymakers can 

support the development of Fintech enterprises to promote financial innovation, improve the 

coverage and quality of financial services, and enhance the inclusiveness of financial services. 

In addition, the application of Fintech has promoted the transformation of financial institutions’ 

business models and the optimization of governance structures. Policymakers can formulate 

policy measures to encourage innovation and transformation by studying and learning from 

these transformation experiences, promoting the Fintech and business-model innovation of 

financial institutions, and enhancing their competitiveness and risk-resistance capabilities. For 

example, through policy guidance, financial institutions are encouraged to invest in technology 

research and development and applications, promoting the in-depth integration of Fintech and 

banking services and enhancing the governance level and operational efficiency of banks. 

Finally, the development of Fintech requires a sound legal and regulatory framework. 

Policymakers can accumulate experience through the regulatory practice of Fintech innovation, 

continuously improve relevant laws, regulations, and regulatory policies, and form a regulatory 

system suitable for the development of Fintech. This not only helps to prevent and resolve 
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financial risks but also creates a good policy environment for the healthy development of 

Fintech, promotes the positive interaction between Fintech and bank governance, and realizes 

the stability and sustainable development of the financial market. 

5.2 Research questions 

The research on corporate governance began with the process of Chinese enterprise reform, 

especially in the context of the restructuring of state-owned enterprises. X. Q. Wei (2022) 

pointed out that the development process of Chinese corporate governance can be divided into 

four stages: the introduction of the concept, the construction of the framework, the 

establishment of management mechanisms, and the improvement of efficiency. Although there 

are various views on the definition of corporate governance in the Chinese academic 

community, the view put forward by Professor Li Weian in his Japanese-language book 

“Research on Chinese Corporate Governance” in 1998 has been widely recognized (W. A. Li, 

1998). He believes that corporate governance is a key mechanism that coordinates the rights 

and interests of various stakeholders of an enterprise through a series of internal or external, 

official or non-official management systems or institutions, to improve the management 

efficiency of the enterprise and protect the rights and interests of all parties of the enterprise. 

This view emphasizes the importance of corporate governance in enterprise management and 

interest coordination and provides a theoretical basis for enterprises to achieve efficient and 

sustainable development in the fierce market environment. 

Corporate governance refers to the use of various mechanisms to restrict the self-interested 

behaviors of managers or major shareholders, thereby protecting the overall interests of the 

company and the rights and interests of shareholders. These self-interested behaviors may 

include conservative investment, high-risk investment, and eroding the company’s value 

through improper means. As an emerging technical means, Fintech can alleviate these problems 

in many aspects and thus improve the level of corporate governance. 

Firstly, Fintech improves information transparency through big-data and artificial-

intelligence technologies, which helps to prevent the self-interested behaviors of managers and 

major shareholders. In the traditional corporate-governance structure, information asymmetry 

is one of the important reasons for the abuse of power by managers and major shareholders. 

Fintech can collect, process, and analyze a large amount of enterprise data in real-time, enabling 

shareholders and other stakeholders to have a more comprehensive understanding of the actual 

operating conditions of the company. Such transparency increases the supervision of 
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management behaviors and reduces the probability of self-interested behaviors. Secondly, 

Fintech strengthens internal control and compliance management through smart contracts and 

blockchain technology. A smart contract is a self-executing agreement based on blockchain 

technology that can automatically execute and record various transactions and decision-making 

processes within the company. Through this technology, enterprises can embed automated rules 

and processes in various business links to ensure the compliance and transparency of all 

decisions and operations. The non-tamperability and distributed characteristics of blockchain 

technology also provide a reliable technical guarantee for auditing and tracking management 

behaviors. Thirdly, Fintech promotes the market-based supervision mechanism of corporate 

governance. The rise of Internet finance platforms and social media has made it more 

convenient for small-scale shareholders and external investors to express their opinions and 

participate in corporate governance. Through Fintech platforms, shareholders can vote, make 

suggestions, and participate in company decisions more conveniently, strengthening the 

supervision and restraint of management by shareholders. 

In addition, these platforms can also gather a large amount of market information and 

analysis tools to help shareholders better understand the governance situation of the company 

and the performance of management. Finally, the application of Fintech in risk management 

and investment decision-making helps to avoid the excessive risk-taking behaviors of managers. 

By using big-data analysis and machine-learning algorithms, companies can more accurately 

evaluate the risks and returns of various investment projects and develop more scientific and 

reasonable investment strategies. This not only reduces the high-risk investment behaviors of 

managers caused by insufficient information or judgment errors but also improves the overall 

risk-management level of the company and protects the interests of shareholders. Generally 

speaking, the impact of Fintech on the governance level of banks is an important issue in current 

bank research. This thesis aims to explore how Fintech affects the governance level of Chinese 

commercial banks. With the expansion of the power of managers, the opportunity for them to 

influence the management decisions of company shareholders for personal gain also increases. 

Therefore, the specific research questions of this thesis include the following aspects: 

1. What are the specific impacts of Fintech on the governance level of Chinese commercial 

banks? 

2. What is the mechanism of Fintech’s impact on bank governance? 

3. Are there differences in the application effects of Fintech between large-scale banks and 

small-scale banks? 

4. Are there differences in the application effects of Fintech among banks with different 
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geographical distributions? 

5. Are there similar differences among banks with different listing statuses? 

6. Is there a difference in this impact between national and local commercial banks? 

5.3 Theoretical analysis and research hypotheses 

The agency theory was first proposed by Meckling and Jensen (1976). It mainly explores the 

conflicts and agency costs between principals and agents due to inconsistent interests. This 

theory aims to analyze the relationship between the two and the potential problems caused by 

differences in goals and propose possible solutions. In the governance of commercial banks, 

bank management (agents) may make decisions that harm the interests of shareholders 

(principals). This conflict of interest usually leads to information asymmetry and moral hazards. 

The agency theory points out that when the interests of agents and principals are not completely 

consistent, agents may pursue the maximization of personal interests rather than the 

maximization of corporate value, thereby increasing agency costs. The application of Fintech 

can effectively alleviate this problem. For example, through big-data analysis and artificial-

intelligence technologies, shareholders and other stakeholders can obtain real-time operating 

data of banks and understand the risk status and decision-making processes of banks, thereby 

improving information transparency and reducing information asymmetry. At the same time, 

the smart contracts and automated risk-control systems provided by Fintech can immediately 

monitor and evaluate the decisions of management, reducing agency costs. This not only helps 

to protect the interests of shareholders but also can enhance the overall operational efficiency 

and governance level of banks (Jensen & Meckling, 2019). Q. Yang and Yang (2006) pointed 

out that modern corporate-governance research is mainly based on the principal-agent theory 

and takes a relatively negative attitude toward the management power of corporate executives. 

They hold the view that with the continuous expansion of the power scope of the CEO, the 

possibility of the CEO using power to influence the management decisions of company 

shareholders for personal gain has also increased significantly. Therefore, the root cause of the 

agency problem is often traced back to the power foundation of senior managers. In other words, 

the greater the power held by senior executives, the more frequent and complex the agency 

problems will be. However, it is worth noting that the current agency-theory framework often 

focuses too much on the power dimension of the CEO and the power game between the CEO 

and the board of directors, but to a certain extent, it ignores the complex power structure and 

distribution mechanism within the senior-management team, which constitutes a gap in the 
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comprehensive understanding of the problem. This neglect makes the agency theory unable to 

provide effective guidance for senior management teams to make strategic decisions in the 

interests of the company. On the other hand, Shao and Liu (2009) proposed that the main 

problem during the CEO’s tenure is not the conflict of interest between the CEO and board 

members. It is unrealistic to simply regard the CEO as an opportunistic agent or a fully 

responsible steward because the fundamental goal of corporate governance is not to minimize 

agency costs but to maximize shareholder interests. Therefore, enterprises should establish a 

dynamic development view of CEO power and management capabilities, emphasizing the 

appropriate distribution and reasonable exercise of power. Through this dynamic view, 

enterprises can more effectively manage the power structure at the senior management level, 

ensure that the management team always takes the overall interests of the company as the core 

in the decision-making process, and thus achieve the ultimate goal of corporate the 

maximization of shareholder interests. Their research further shows that in modern corporate 

governance, not only the power balance between senior executives and the board of directors 

needs to be paid attention to, but also the power structure and dynamic changes within the 

senior-management team should be emphasized. Only in this way can agency problems be 

effectively reduced, and the company can be promoted to develop continuously and healthily 

in the fierce market competition. 

From the perspective of optimizing information transparency, the application of Fintech 

has greatly accelerated the speed and depth of information transmission, constructed a closely 

integrated digital ecosystem, broadened the boundaries of information sharing, effectively 

reduced information errors among various governance subjects, and strengthened the 

supervision and restraint mechanism of management behaviors, curbing potential opportunistic 

tendencies. Specifically, the in-depth integration of Fintech has significantly enhanced the 

enterprise’s ability to capture, analyze, and integrate information, promoting the seamless flow 

of information within the enterprise. This is expected to break the information barriers in the 

traditional organizational structure, bridge the “information island” phenomenon among 

governance levels, and reduce the degree of information asymmetry among internal 

departments, business units, shareholders, management, and employees, thereby building an 

efficient and transparent organizational-governance structure and power-restraint system (C. Y. 

Zhao et al., 2021). At the same time, the big-data integration platform supported by Fintech has 

opened up a new path to alleviate the information gap between enterprises and external 

stakeholders, creating a more open and transparent governance atmosphere. This change not 

only broadens the vision of corporate governance but also stimulates the enthusiasm of external 
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subjects such as investors and creditors, to participate in corporate governance. By constructing 

an external supervision mechanism, it strengthens the supervision of listed companies and 

prompts management to abide by laws and moral norms and perform their duties diligently. 

Fintech, through its powerful data-processing and analysis capabilities, realizes the free flow of 

information across departments and levels. Not only does it alleviate the internal information-

asymmetry phenomenon, but also the information exchange between enterprises and the outside 

world becomes smoother. The application of Fintech essentially constructs a wide-ranging and 

close-knit information-sharing network, which greatly improves the transparency and 

efficiency of corporate governance (Loebbecke & Picot, 2015). In this network framework, 

external investors and creditors can more quickly and accurately grasp the operating dynamics 

of enterprises, participate in the corporate-governance process, and form an effective 

supervision and restraint on management. This series of Fintech-driven changes not only 

enhances the transparency and efficiency of corporate governance but also wins higher market 

trust and reputation for enterprises, laying a solid foundation for their long-term and stable 

development. In summary, the role of Fintech in optimizing information transparency, 

accelerating information transmission, and constructing a transparent governance mechanism 

is of great importance. 

The development of Fintech has had a profound impact on the internal governance of 

commercial banks. Specifically, Fintech provides advanced data-processing and analysis tools, 

enabling banks to more efficiently manage and monitor internal operations and improving 

management efficiency. From specific cases, since 2018, the Industrial and Commercial Bank 

of China has started to use blockchain technology to build an enterprise-level blockchain 

platform, realizing real-time cross-bank and cross-border settlement and clearing. Through 

smart contracts and blockchain technology, ICBC can track and monitor every transaction 

throughout the process to ensure the transparency and compliance of transactions (Industrial 

and Commercial Bank of China, 2019). In addition, in 2019, ICBC launched a big-data-based 

risk-early-warning system. Through the real-time monitoring of customer transaction behaviors, 

it can identify and warn of potential risks, further strengthening internal control and risk 

management (Industrial and Commercial Bank of China, 2020). The Agricultural Bank of 

China introduced an intelligent risk-control system into its corporate governance in 2020. 

Through big-data and artificial-intelligence technologies, ABC can conduct comprehensive 

dynamic monitoring and evaluation of customers’ credit risks, market risks, and operational 

risks (Agricultural Bank of China, 2020). In addition, in 2021, ABC used blockchain 

technology to achieve full-process management of supply-chain finance, thereby improving the 
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financing efficiency and transparency of upstream and downstream enterprises in the supply 

chain (Agricultural Bank of China, 2021). Since 2018, Bank of China has developed an 

enterprise credit rating system based on big-data analysis. By analyzing multi-dimensional data 

such as enterprise financial data, transaction behaviors, and market performance, BOC can 

more comprehensively and accurately evaluate the credit status of enterprises. This system not 

only improves the scientificity and objectivity of credit-decision-making but also reduces the 

risks caused by information asymmetry (Bank of China, 2019). In addition, in 2019, the Bank 

of China optimized its international trade financing business using blockchain technology and 

smart contracts. By tracking and verifying every cross-border transaction in real-time, it ensured 

the transparency and security of transactions (Bank of China, 2020). 

Overall, Fintech integrates big data and advanced artificial-intelligence technologies to 

achieve real-time monitoring and in-depth analysis of all-around business data in the banking 

industry. This innovation not only enables the precise capture of potential risks but also 

significantly improves the timeliness and effectiveness of risk response, ensuring the stable 

operations of banking businesses. These technical means not only improve the efficiency of 

data processing but also enhance the agility and accuracy of bank risk management. In addition, 

the application of blockchain technology ensures the transparency and non-tamperability of 

transaction records, enhancing the effectiveness of internal audit and compliance management, 

and thus improving the internal governance level of banks (Z. Zhang & Wu, 2020). On the other 

hand, L. Zhou (2020) emphasized in his research that the digital process of banks is based on 

the cornerstone of informatization. This process involves the comprehensive integration and 

refined optimization of existing information systems and seamlessly embeds cutting-edge 

technology elements such as artificial intelligence and the Internet of Things, aiming to 

completely transform the governance structure of banks and lead their operational efficiency to 

achieve a leap-forward development and enter a new era of higher efficiency. Qi and Xiao 

(2020) also observed that the surging wave of the digital economy is reshaping the internal 

management structure of enterprises with unprecedented force, driving their management 

models to transform in a more networked and interconnected direction. This process not only 

accelerates the innovation and diversification of product design but also significantly improves 

the efficiency and advancement of the overall corporate-governance system, jointly building a 

new cornerstone for enhancing enterprise competitiveness. The research and development and 

wide-scale adoption of these emerging technologies not only mark a fundamental 

transformation in management methods but also inject strong impetus into the all-around 

development of enterprises, leading them to a more prosperous future. Therefore, this research 
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hypothesizes that the development of Fintech can significantly improve the internal governance 

level of commercial banks.  

Based on the above analysis, the following hypothesis is proposed: 

H5-1: The larger the Fintech adoption, the higher the internal governance level of 

commercial banks.  

The agency theory points out that the conflict of interest between management and 

shareholders may lead to an increase in agency costs (Jensen and Meckling, 1976), and Fintech 

can improve the bank governance level by reducing agency costs. Fintech provides intelligent 

risk-control systems and automated compliance tools, reducing the reliance on human judgment 

and lowering operational risks and moral hazards. For example, smart contracts can 

automatically execute and monitor transaction processes, reducing the space for human 

intervention and enhancing the transparency and reliability of transactions. Big data and AI 

technologies can monitor and evaluate the decisions of management in real time, timely 

discover and correct potential deviations and risks, and reduce agency costs. Q. Yang and Yang 

(2006) pointed out in their in-depth research that Chinese commercial banks, as a unique type 

of enterprise organization, have a complex and multi-level principal-agent network within their 

internal structures. This network widely covers the close relationship based on creditor-debtor 

relationships between depositors and banks, the delicate balance of credit contracts between 

lenders and banks, and the multi-dimensional interweaving of authorization-agency 

relationships between shareholders and management. These complex relationship chains not 

only profoundly reflect the dynamic interaction and game among multiple stakeholders but also 

have a far-reaching and complex impact on the formulation of commercial bank operating 

strategies and the optimization of governance structures. Further, the research of M. S. Wang 

and Xu (2017) analyzed the internal causes of the rise in management agency costs, pointing 

out that the imperfect incentive mechanism and the management’s tendency to pursue personal 

interest maximization complement each other and jointly constitute the key factors driving up 

the bank’s agency costs. The interweaving of these factors not only reveals the complexity of 

the bank’s internal governance but also emphasizes the importance of optimizing the incentive 

mechanism and strengthening the supervision of management behavior. However, the 

application of Fintech is regarded as an effective way to alleviate this problem. Specifically, 

from the perspective of regulatory effectiveness, Fintech enables banks to monitor the behavior 

of management precisely, significantly improving the efficiency and cost-effectiveness of 

supervision. At the same time, the in-depth penetration of Fintech significantly enhances the 

bank’s efficiency in information collection and analysis, effectively alleviating the challenge of 
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information asymmetry widely existing in the principal-agent framework, thus laying a solid 

foundation and providing a powerful technical support and solution for reducing management 

agency costs. Therefore, this study hypothesizes that Fintech will reduce management agency 

costs and thus improve the bank governance level.  

Based on the above analysis, the following hypothesis is proposed: 

H5-2: Fintech adoption improves the bank governance level by reducing management 

agency costs. 

In existing research, Q. J. Zhang and Ou (2023) used the data of Chinese-listed commercial 

banks to test whether banks can improve their governance levels by increasing investment in 

Fintech. They found that mechanisms such as the rationality of managers, management agency 

costs, and technical efficiency all affect the relationship between Fintech and bank governance. 

B. H. Lin et al. (2023) used the data of A-share listed companies to conduct an empirical study 

and found that digital transformation significantly improves corporate governance levels 

mainly by alleviating information asymmetry. That is to say, establishing a perfect market 

information disclosure mechanism is crucial for creating a good market investment 

environment. This can not only effectively supervise the operating conditions of enterprises but 

also increase the cost of enterprise fraud, thus safeguarding the interests of all parties and 

solving the information asymmetry problem between investors and enterprises (P. C. Wang et 

al., 2020). Similarly, when Fintech is applied to the banking business, it can greatly improve 

information transparency. Through big-data analysis, banks can collect and process a large 

amount of customer and market data in real time. This ability to obtain and process real-time 

data enables banks to more accurately understand the financial status, transaction behaviors, 

and credit risks of enterprises and customers. High-transparency information helps to reduce 

information asymmetry, enabling management, shareholders, and other stakeholders to have a 

more comprehensive understanding of the company’s operating conditions and make more 

scientific decisions.  

In addition, Fintech can promote information sharing and collaboration within and outside 

the bank. By building Fintech platforms, banks can achieve information intercommunication 

among different departments and reduce the phenomenon of internal information silos. For 

example, since 2019, China Construction Bank has launched the “Smart Government Affairs” 

platform to improve the corporate governance level through Fintech means. This platform uses 

big data, artificial intelligence, and blockchain technologies to achieve data sharing and 

business collaboration between government departments and banks (China Construction Bank, 

2020). Subsequently, P. C. Wang et al. (2020) emphasized that improving the transparency and 
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accuracy of information disclosure can significantly weaken the barriers of information 

asymmetry between enterprises and investors, thereby optimizing the resource allocation 

efficiency of the capital market. This optimization process not only accelerates the smooth flow 

of technology and capital to high-quality real economy but also strengthens the function of the 

capital market as a key hub in the economic system, promoting the full release and upgrade of 

economic vitality.  

Based on the above analysis, the following hypothesis is proposed: 

H5-3: Fintech adoption improves the bank governance level by alleviating 

information asymmetry. 

5.4 Empirical results 

5.4.1 Descriptive statistical analysis 

To explore the impact of Fintech on the governance level of Chinese commercial banks, this 

thesis first conducts descriptive statistical analysis to display the basic statistical characteristics 

of each variable, providing basic data support for subsequent empirical analysis. The mean 

value of the core Independent Variable, Fintech, is 1.130, indicating that during the research 

period, the Fintech development level of commercial banks has increased to some extent. 

However, its standard deviation is as high as 1.746, and the skewness and kurtosis are 3.346 

and 17.532, respectively, showing that the distribution of Fintech development levels has 

obvious right-skewness and peak-ness characteristics. This means that most banks have a low 

Fintech level, but there are a few banks whose investment and development in Fintech far 

exceed the average level, showing significant heterogeneity. 

The mean value of the Dependent Variable bank governance index is 0.081, the median is 

-0.141, and the standard deviation is 0.823, indicating that the governance levels of most banks 

are relatively low and there are large differences. Its skewness and kurtosis are 4.173 and 22.756, 

respectively, showing that the distribution of the governance index is extremely right-skewed 

and peak-shaped, meaning that the governance levels of most banks are concentrated in a 

relatively low range, but there are a few banks whose governance levels are significantly higher 

than the average level. In addition, the descriptive statistical situations of other control variables 

have been analyzed above (see Table 5.1 for details) and will not be elaborated here. 
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Table 5.8 Descriptive statistics of main variables (Bank governance) 

Variables Sample 

Size 

Mean Median Standard 

Deviation 

Skewness Kurtosis 

Bank Governance 

Index 

1954 0.081 -0.142 0.823 4.173 22.756 

Fintech 1954 1.130 0.512 1.750 3.342 17.491 

ROA 1954 0.008 0.008 0.004 0.293 3.373 

Asset-Liability Ratio 1954 0.924 0.926 0.020 -1.465 7.524 

Capital Adequacy 

Ratio 

1954 13.685 13.240 2.482 1.916 8.867 

Tangibility of Assets 1954 0.007 0.006 0.005 1.609 6.237 

Cost-Income Ratio 1954 0.614 0.600 0.130 0.479 3.187 

GDP Growth Rate 1954 9.536 9.169 3.982 0.535 3.139 

M2 Growth Rate 1954 11.706 11.012 3.854 2.214 9.398 

Table 5.2 shows the results of the correlation analysis among variables. The focus is on 

analyzing the relationship between the core Independent Variable (Fintech) and the Dependent 

Variable (bank governance), as well as assessing the existence of multicollinearity. Firstly, 

there is a significant positive correlation between Fintech and bank governance, with a 

correlation coefficient of 0.162. This indicates that the development of Fintech is conducive to 

improving the governance level of banks. This finding is in line with expectations, suggesting 

that Fintech has a positive impact on bank governance by improving information transparency, 

optimizing internal control, and enhancing risk management capabilities. In addition to the core 

variables, other variables also show different degrees of correlation. Firstly, the correlation 

coefficient between the non-performing loan ratio and bank governance is 0.029. Although the 

correlation is low, it is positive, indicating that an increase in the non-performing loan ratio may 

have a certain impact on bank governance. The correlation coefficient between the ROA and 

bank governance is 0.094, showing a weak positive correlation, indicating that an improvement 

in profitability can, to a certain extent, help improve bank governance. The correlation 

coefficient between asset tangibility and bank governance is 0.138, showing a positive 

correlation, indicating that banks with higher asset tangibility may have a better governance 

level. The correlation coefficient between the cost-income ratio and bank governance is -0.080, 

indicating that the higher the cost-income ratio, the lower the bank governance level may be, 

which is consistent with the negative impact of low cost-efficiency on governance. Among the 

control variables, the correlation coefficient between the GDP growth rate and bank governance 

is 0.052, and the correlation coefficient between the M2 growth rate and bank governance is 

0.086, both showing weak positive correlations, reflecting that the impact of the 

macroeconomic environment on bank governance is relatively small. The correlations between 

Fintech and other variables also provide some valuable information. For example, the 

correlation coefficient between Fintech and the capital adequacy ratio is 0.319, showing a 
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relatively strong positive correlation, indicating that the development of Fintech may help 

improve the capital adequacy ratio of banks. In addition, the negative correlation (-0.0925) 

between Fintech and the non-performing loan ratio indicates that Fintech may, to a certain 

extent, reduce the non-performing loan ratio of banks. Finally, there is no obvious 

multicollinearity among the variables because the correlation coefficients among the variables 

are generally low. For example, the correlation coefficient between bank governance and the 

ROA is 0.094, and the correlation coefficient between bank governance and the non-performing 

loan ratio is 0.029. These low correlation coefficients indicate that the risk of multicollinearity 

among these variables is small.
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Table 5.9 Main variable correlation analysis (Bank governance) 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Bank 

Governance 

Index 

1.000           

Fintech 0.162 1.000          

Non-performing 

Loan Ratio 
0.029 -0.0925 1.000         

ROA 0.094 -0.038 -0.426 1.000        

Capital 

Adequacy Ratio 
0.309 0.319 -0.159 -0.020 1.000       

Leverage Ratio 0.002 0.007 -0.046 -0.106 0.267 1.000      

Tangibility of 

Assets 
0.138 -0.158 0.168 0.161 -0.177 -0.132 1.000     

Cost-Income 

Ratio 
-0.080 0.050 0.501 -0.765 -0.071 -0.030 0.003 1.000    

Capital 

Adequacy Ratio 
0.075 0.048 -0.080 0.140 -0.187 -0.668 -0.009 -0.119 1.000   

GDP Growth 

Rate 
0.052 -0.131 -0.116 0.231 -0.041 0.131 0.008 -0.197 -0.035 1.000  

M2 Growth Rate 0.086 -0.182 -0.208 0.251 -0.040 0.237 0.152 -0.201 -0.118 0.298 1.000 
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As can be seen from Figure 5.1, during the period from 2007 to 2022, the overall 

governance level of Chinese commercial banks showed a gradually decreasing trend. This trend 

indicates that although the Chinese banking industry has made significant progress in many 

aspects, it faces many challenges in terms of governance level. During the period from 2007 to 

2010, the bank governance level experienced a relatively stable decline. Although there were 

some fluctuations in individual years, the overall trend was a gradual decline. This may be 

related to the changes in the market environment after the financial crisis. The financial crisis 

exposed many governance problems in the banking system. Although regulatory authorities 

strengthened the supervision of banks, the improvement of the bank governance level was not 

obvious in the short term. During the period from 2010 to 2015, the decline rate of the 

governance level accelerated. During this period, China’s economic growth rate slowed down, 

the banking industry faced increasing operating pressure, and the non-performing loan ratio 

increased, further affecting the bank governance level. At the same time, the rapid development 

of Fintech and Internet finance had an impact on the traditional banking business model, and 

the bank governance level failed to keep up with the pace of change promptly. After 2015, the 

bank governance level continued to decline, but the decline rate slowed down. This may be 

because, after a period of adjustment, banks began to gradually adapt to the new market 

environment and technological changes. At the same time, regulatory authorities also 

introduced a series of policy measures aimed at improving the bank governance level. However, 

as can be seen from the figure, the effectiveness of these measures may take a longer time to 

show, and there are still many difficulties in improving the bank governance level. 

 

Figure 5.7 Trends in the governance level of Chinese commercial banks 
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5.4.2 Empirical model design 

To analyze the impact of bank Fintech on the bank governance level, this thesis estimates the 

following regression models. 

 𝑩𝒂𝒏𝒌𝒈𝒐𝒗𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕 (5.1) 

 𝑩𝒂𝒏𝒌𝒈𝒐𝒗𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕 (5.2) 

 𝑩𝒂𝒏𝒌𝒈𝒐𝒗𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏

+ 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 

(5.3) 

This study constructs the panel-data model as above. Bank governance is the dependent 

Variable, and this indicator is constructed through the factor analysis method. The core 

Independent Variable is the bank Fintech index (Fintech), which is constructed by the principal-

component analysis method. Controls are control variables, and 𝑌𝑒𝑎𝑟𝑡is the time fixed effect. 

𝜀𝑖,𝑡 is the random disturbance term. 

The focus of this study is to analyze the changes over time, such as the impact of the 

development of Fintech on the bank governance level. Using only time-fixed effects can 

effectively capture these trends in the macroeconomic environment. The deeper reasons have 

been explained in detail in the previous chapter and will not be repeated here. 

5.4.3 Regression results 

5.4.3.1 Baseline regression results 

Table 5.3 shows the fixed-effects regression analysis results of the Fintech index (Fintech) on 

bank governance, including three models. Each column shows the impact of the Fintech index 

on bank governance under different control variables and time-fixed effects. In Model (5-1), 

the coefficient of the Fintech index is significant at the 1% level. This indicates that Fintech has 

a significant positive impact on bank governance. Fintech significantly improves the 

governance level of banks by providing more efficient risk-management tools, enhancing 

transparency, and improving internal control mechanisms. In addition, the application of 

Fintech promotes the development of information technology, improves the quality of bank 

information disclosure, and enhances management efficiency, thus improving bank governance. 

In Model (5-2), more control variables are added, and the coefficient of the Fintech index is 

still significant at the 1% level. This result further supports the finding of Model (5-1), 

indicating that even after controlling for more variables, the positive impact of Fintech on bank 

governance remains significant. Control variables such as ROA, leverage ratio, and asset-
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liability ratio have an important impact on the Fintech index. For example, the significantly 

positive coefficient of ROA indicates that banks with stronger profitability are more likely to 

improve their governance levels through Fintech. The significantly positive coefficient of the 

leverage ratio (Lev) shows that banks with high leverage ratios may rely more on Fintech to 

strengthen their risk management and internal control to maintain the stability of their 

governance structures. Finally, in Model (5-3), time-fixed effects are further added, and the 

coefficient of the Fintech index is significant at the 5% level. This indicates that after controlling 

for time effects, the positive impact of Fintech on bank governance is still significant. The 

addition of time-fixed effects controls the impact of external factors, such as the 

macroeconomic environment and policy changes on bank governance, making the coefficient 

of the Fintech index more robust. This result further verifies the important role of Fintech in 

improving bank governance. 

Table 5.10 Baseline results: The impact of bank Fintech on bank governance 

Variables Bank Governance 

 (5-1) (5-2) (5-3) 

Lag_Fintech 
0.119*** 

(0.013) 

0.140*** 

(0.014) 

0.141** 

(0.032) 

Lag_ROA  
18.158 

(11.120) 

20.515** 

(4.286) 

Lag_Lev  
4.831*** 

(1.800) 

4.852** 

(0.977) 

Lag_Tang  
20.609*** 

(5.052) 

20.693 

(9.789) 

Lag_CI  
-0.182 

(0.298) 

-0.190 

(0.175) 

Lag_CAR  
0.042*** 

(0.013) 

0.042 

(0.019) 

Lag_Gdpgr  
0.011* 

(0.006) 

0.000 

(.) 

Lag_M2gr  
0.017*** 

(0.006) 

0.000 

(.) 

Time Fixed Effect NO NO YES 

R2 0.054 0.100 0.105 

Adj R2 0.053 0.095 0.092 

Observations 1429 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

In summary, this thesis finds that Fintech has a significant positive impact on bank 

governance, and this impact is verified under different models and control variables. Fintech 

significantly improves the governance level of banks by enhancing information transparency, 

optimizing risk management, and improving internal control mechanisms. Banks should 

actively invest in and apply Fintech to enhance their governance capabilities and overall 

performance. At the same time, regulatory authorities should encourage the development of 
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Fintech, provide support policies, and ensure its effective application in the banking industry to 

enhance the stability and efficiency of the entire financial system. These findings provide 

important references for policymakers and bank managers and promote the banking industry to 

develop in a more transparent, efficient, and stable direction. 

5.4.3.2 Mechanism test 

To explore the mechanism of Fintech’s impact on the governance level of Chinese commercial 

banks, based on the previous analysis of the agency theory and the information asymmetry 

theory, the following fixed-effects models are constructed:  

 𝑴𝒂𝒏𝒈𝒇𝒆𝒆𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕  (5.4) 

 𝑴𝒂𝒏𝒈𝒇𝒆𝒆𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (5.5) 

 𝑹𝒆𝒂𝒅𝒂𝒃𝒊𝒍𝒊𝒕𝒚𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 +  𝜺𝒊,𝒕  (5.6) 

 𝑹𝒆𝒂𝒅𝒂𝒃𝒊𝒍𝒊𝒕𝒚𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 +  𝜺𝒊,𝒕 (5.7) 

where 𝑀𝑎𝑛𝑔𝑓𝑒𝑒𝑖,𝑡  is the management-expense ratio of bank i in year t, and 

𝑅𝑒𝑎𝑑𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 represents the readability of the annual report of commercial banks. In Models 

(5-4) and (5-6), this thesis first analyzes the situation without adding control variables and time 

fixed effects, while in Models (5-5) and (5-7), control variables are added. 𝑌𝑒𝑎𝑟𝑡 is the time 

fixed effect of the bank, and 𝜀𝑖,𝑡is the random disturbance term. The regression results of the 

mechanism test are shown in Table 5.4 below. 

Table 5.11 Mechanism test: The impact of Fintech on bank governance 

Variables Mangfee Readability 

 (5-4) (5-5) (5-5) (5-6) (5-7) (5-7) 

Lag_Fintech 
-0.008*** 

(0.001) 

-0.006*** 

(0.001) 

-0.006*** 

(0.001) 

0.497*** 

(0.020) 

0.496*** 

(0.020) 

0.485*** 

(0.042) 

Lag_Lev  
0.164 

(0.138) 

0.132 

(0.226) 
 

2.960 

(2.627) 

2.737 

(4.967) 

Lag_Tang  
3.913*** 

(0.387) 

3.749*** 

(0.925) 
 

-14.701** 

(7.357) 

-9.253 

(12.209) 

Lag_CI  
0.301*** 

(0.015) 

0.312*** 

(0.046) 
 

-1.330*** 

(0.288) 

-1.692** 

(0.504) 

Lag_CAR  
0.003*** 

(0.001) 

0.003 

(0.002) 
 

-0.070*** 

(0.020) 

-0.078** 

(0.036) 

Lag_Gdpgr  
0.001** 

(0.000) 

0.000 

(.) 
 

0.007 

(0.009) 

0.000 

(.) 

Lag_M2gr  
0.002*** 

(0.000) 

0.000 

(.) 
 

-0.005 

(0.010) 

0.000 

(.) 

Time Fixed Effect NO NO YES NO NO YES 

R2 0.030 0.297 0.308 0.307 0.340 0.349 

Adj R2 0.029 0.293 0.299 0.307 0.337 0.340 

Observations 1408 1402 1402 1429 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  
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Table 5.4 shows the results of the test of the impact of the Fintech index on the bank 

governance level, analyzed from two aspects: the management-expense ratio and the readability 

of financial reports. By examining the coefficients of the Fintech index (Fintech) in different 

models, this thesis can understand its specific transmission mechanism on bank governance. In 

Column 1 to Column 3, the dependent variable is the management-expense ratio, and the 

coefficients of the Fintech index are all negative and significant at the 1% level (-0.008, -0.006, 

and -0.006 respectively). This result indicates that the application of Fintech significantly 

reduces the management expense ratio of banks. It means that the higher the development level 

of Fintech, the lower the management-expense ratio. This result supports the hypothesis that 

the implementation of Fintech can improve efficiency and reduce the internal agency costs of 

banks. The mechanism verification results of this study are consistent with the findings of B. 

H. Lin et al. (2023), that is, Fintech significantly promotes the improvement of corporate 

governance levels by effectively reducing agency costs. Specifically, in the deep structure of 

the bank governance system, the problem of management agency costs, especially the 

significant existence of supervision costs and incentive costs, is often further highlighted due 

to the imperfect incentive mechanism or the excessive emphasis of management on personal 

interests. This situation inevitably becomes a major obstacle to improving the internal 

governance efficiency of banks. It not only weakens the efficiency and transparency of the 

governance system but also may lead to conflicts of interest and decision-making biases, thus 

hurting the stable operation and long-term development of banks. Therefore, re-examining and 

optimizing the incentive mechanism of management to ensure its consistency with the overall 

interests of the bank has become the key to improving the bank governance level and promoting 

sustainable development. However, with the wide application of Fintech in the banking field, 

on the one hand, the in-depth application of digital technology has significantly improved the 

internal information transparency of banks, laying a solid foundation and providing strong 

support for alleviating the problem of management agency costs. On the other hand, banks can 

use these advanced technologies to achieve more precise and efficient supervision of 

management behavior, thus effectively reducing supervision costs and promoting a 

comprehensive upgrade and leap in bank governance efficiency. This process not only 

demonstrates the key role of technology in the modernization of bank governance but also paves 

a more solid path for the future sustainable development of the banking industry. Based on the 

above analysis, the management-agency-cost channel mechanism is verified; that is, bank 

Fintech can improve the governance level of banks by reducing the management agency costs 

of bank management. 
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In Column (4) to Column (6), the dependent variable is the financial-report-readability 

variable constructed through the factor-analysis method, and the coefficients of the Fintech 

index are all positive and significant at the 1% level (0.497, 0.496, and 0.485, respectively). 

This indicates that Fintech significantly improves the readability of the bank’s financial reports. 

It means that the higher the development level of Fintech, the higher the readability of the 

annual report, thus effectively alleviating information asymmetry. This result also supports the 

hypothesis that the implementation of Fintech can improve the disclosure quality of annual 

reports and reduce information asymmetry. Specifically, Fintech also improves the readability 

of commercial bank annual reports through intelligent tools. For example, artificial intelligence 

technology can be used for natural language processing and automatic report generation, 

making the annual report content clearer and more understandable. Intelligent data and 

visualization tools help to transform complex or difficult-to-understand financial data into more 

intuitive graphs, further helping users better understand the report content. This not only 

improves the readability of the annual report but also enhances the quality and transparency of 

bank information disclosure. This helps investors, regulatory authorities, and other stakeholders 

better understand the operation and financial status of banks, thereby enhancing the 

effectiveness and transparency of bank internal governance. By improving information 

disclosure and governance structure, commercial banks can better manage risks, improve 

operational efficiency, and achieve sustainable development. 

In summary, Fintech significantly improves the governance level of banks by reducing the 

management expense ratio and enhancing the readability of financial reports. These results 

verify the positive role of Fintech in improving the operational efficiency and information 

transparency of banks. Banks should continue to increase investment in Fintech and utilize its 

advantages in cost control and information management to further optimize the internal 

governance structure and improve the quality of external reports. At the same time, regulatory 

authorities should encourage the wide application of Fintech, provide policy support, and ensure 

its effective promotion in the banking industry to enhance the stability and transparency of the 

overall financial system. This research provides important empirical evidence for policymakers 

and bank managers and emphasizes the key role of Fintech in modern bank governance. 

5.4.3.3 Heterogeneity test 

To explore the impact of Fintech on the governance of different types of banks, this thesis 

conducts a heterogeneity test. By classifying banks into different listing statuses, geographical 

locations, and bank sizes, this thesis conducts regression analyses on the bank governance 
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variables of these types of banks, respectively. This heterogeneity test aims to reveal the 

differences in the effects of Fintech under different governance structures and market 

environments to more comprehensively understand how it affects bank governance. The 

specific regression results are shown in Table 5.5. 

Table 5.12 Heterogeneity test: The impact of Fintech on bank governance 

Variables Bank Governance 

Panel A The Impact of Fintech on the Governance of Different Listing Types of Banks 

Variables Non-listed banks Listed banks 

 (1) (2) 

Lag_Fintech 
-0.045 

(0.049) 

0.173*** 

(0.026) 

Lag_ROA 
2.509 

(3.207) 

101.730*** 

(36.458) 

Lag_Lev 
-1.331 

(1.608) 

18.409*** 

(6.164) 

Lag_Tang 
-1.306 

(1.231) 

87.456*** 

(15.321) 

Lag_CI 
0.059 

(0.141) 

-0.512 

(0.853) 

Lag_CAR 
0.017*** 

(0.004) 

0.103*** 

(0.038) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed 

Effect 
YES YES 

R2 0.036 0.187 

Adj R2 0.013 0.157 

Observation

s 
867 556 

Panel B 
The Impact of the Fintech Index on the Governance of Banks in Different 

Regions 

 Eastern regions Central regions Western regions 

 (1) (2) (3) 

Lag_Fintech 
0.158*** 

(0.017) 

-0.123 

(0.067) 

-0.009 

(0.000) 

Lag_ROA 
22.657 

(15.911) 

-5.825 

(18.115) 

-10.770 

(16.373) 

Lag_Lev 
5.601** 

(2.524) 

5.450 

(3.401) 

0.202 

(2.335) 

Lag_Tang 
31.096*** 

(7.501) 

4.067 

(6.557) 

-1.012 

`(5.192) 

Lag_CI 
-0.415 

(0.430) 

0.014 

(0.310) 

-0.644*** 

(0.205) 

Lag_CAR 
0.061*** 

(0.020) 

0.022 

(0.028) 

-0.008 

(0.014) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Time Fixed Effect YES YES YES 
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Variables Bank Governance 

R2 0.125 0.194 0.193 

Adj R2 0.107 0.106 0.116 

Observations 997 194 231 

Panel C 
The Impact of Fintech on the Governance of Commercial Banks of 

Different Sizes 

 Large-scale banks Small-scale banks 

 (1) (2) 

Lag_Fintech 
0.142** 

(0.064) 

-0.096 

(0.057) 

Lag_ROA 
84.922 

(81.318) 

-1.835 

(13.949) 

Lag_Lev 
6.011 

(5.968) 

1.364 

(1.485) 

Lag_Tang 
61.193 

(48.403) 

-3.227 

(4.720) 

Lag_CI 
0.719 

(0.770) 

-0.109 

(0.367) 

Lag_CAR 
0.083 

(0.079) 

0.017* 

(0.010) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed Effect YES YES 

R2 0.187 0.057 

Adj R2 0.167 0.023 

Observations 837 586 

Panel D 
The Impact of Fintech on the Governance of Commercial Banks 

of Different Natures 

 National commercial banks Local commercial banks 

 (1) (2) 

Lag_Fintech 
0.206*** 

(0.089) 

-0.080*** 

(0.022) 

Lag_ROA 
24.978 

(35.363) 

-0.004 

(14.477) 

Lag_Lev 
7.615 

(7.026) 

1.381 

(1.986) 

Lag_Tang 
29.384 

(25.954) 

2.249 

(7.518) 

Lag_CI 
-0.486 

(0.452) 

0.012 

(0.013) 

Lag_CAR 
0.074 

(0.063) 

-0.138 

(0.371) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time Fixed Effect YES YES 

R2 0.177 0.106 

Adj R2 0.158 0.072 

Observations 888 535 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

Table 5.5 Panel A shows the results of the heterogeneity test of the impact of the Fintech 
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index on the governance levels of different types of banks (non-listed banks and listed banks). 

Analyzing the performance of the Fintech index (Fintech) in different models reveals its 

differential impacts on the bank governance levels. In Model (1), for non-listed banks, the 

coefficient of the Fintech index does not reach the significance level. This indicates that Fintech 

has no significant impact on the bank governance level of non-listed banks. Non-listed banks 

may face certain obstacles in the application and implementation of Fintech, such as insufficient 

funds, limited technical capabilities, and low acceptance of technological innovation by 

management, resulting in Fintech not being able to significantly improve their governance 

levels. In addition, non-listed banks may rely more on traditional management and operation 

models and fail to fully utilize the governance advantages brought by Fintech. However, in 

Model (2), for listed banks, the coefficient of the Fintech index is significant at the 1% level. 

This indicates that Fintech significantly improves the bank governance level of listed banks. 

Listed banks usually have stronger capital strength and technical reserves and can more widely 

and apply Fintech means to improve their governance structures. Fintech enhances the 

governance levels of listed banks by improving information transparency, optimizing risk 

management, and improving internal control. In addition, listed banks face stricter regulatory 

requirements and market supervision, and the application of Fintech helps them better meet 

these requirements and improve their market competitiveness and reputation. 

Overall, the impact of Fintech on the bank governance level shows significant 

heterogeneity between non-listed banks and listed banks. Listed banks can fully utilize Fintech 

to improve their governance levels due to their strong resource and technical capabilities, while 

the effect of Fintech on non-listed banks is not significant. This finding suggests that 

policymakers and bank managers need to consider the actual situations of different types of 

banks and formulate differential policies and strategies to promote the wide application of 

Fintech. For non-listed banks, technical support and capital investment should be strengthened 

to help them overcome the obstacles in Fintech application and improve their governance levels. 

For listed banks, Fintech innovation and application should be continuously promoted to further 

enhance their market competitiveness and governance capabilities. 

Table 5.5 Panel B shows the results of the heterogeneity test of the impact of the Fintech 

index on the governance of banks in different regions. By analyzing the impact of the Fintech 

index (Fintech) on the bank governance levels of banks in the eastern, central, and western 

regions, the differential regional impacts of Fintech on bank governance are revealed. The 

performance of the core Independent Variable, the Fintech index, in different regions shows its 

regional differences in the impact on bank governance. In Model (1), for banks in the eastern 
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region, the coefficient of the Fintech index is significant at the 1% level. This indicates that 

Fintech significantly improves the bank governance level in the eastern region. The eastern 

region has a developed economy and a sound Fintech infrastructure, and banks are in a leading 

position in terms of technology application and innovation capabilities. These banks can more 

widely adopt Fintech to improve information transparency, optimize risk management, and 

improve internal control, thus significantly improving the governance level. The fierce market 

competition in the eastern region also makes the application of Fintech an important means to 

enhance competitiveness. 

In Model (2), for banks in the central region, the coefficient of the Fintech index does not 

reach the significance level. This result indicates that Fintech has no significant impact on the 

bank governance in the central region. Banks in the central region may face limitations in 

resources and technical capabilities in the application of Fintech, and their promotion and 

implementation of Fintech are not as mature as those in the eastern region. Although banks in 

the central region have also tried to introduce Fintech, its effect has not been significantly 

reflected in the improvement of the bank governance level. Similarly, in Model (3), for banks 

in the western region, the coefficient of the Fintech index also does not reach the significance 

level. This indicates that Fintech has no significant impact on the bank governance in the 

western region. The overall economic development level in the western region is relatively 

backward, and banks have a low acceptance and application level of Fintech. The application 

of Fintech in the western region may face more technical obstacles and cost limitations, 

resulting in its limited contribution to the improvement of the bank governance level. In 

addition, banks in the western region may rely more on traditional operation and management 

models, and the potential benefits of Fintech have not been fully realized. 

Overall, the impact of Fintech on bank governance shows significant heterogeneity in 

different regions. The eastern region, due to its developed economy and mature Fintech 

applications, has significantly improved the bank governance level. However, in the central and 

western regions, due to limitations in economic development and technical conditions, the 

impact of Fintech on bank governance is relatively limited. This result provides important 

references for policymakers, indicating that regional differences should be considered when 

promoting the application of Fintech, and targeted policies and support measures should be 

formulated for different regions. In the future, more support should be given to the application 

of Fintech by banks in the central and western regions to enhance their technical capabilities 

and governance levels and promote the balanced development of the banking industry 

nationwide. 
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Table 5.5 Panel C shows the results of the heterogeneity test of the impact of the Fintech 

index on the governance of commercial banks of different sizes. By examining large-scale 

banks and small-scale banks respectively, it reveals the differential effects of the Fintech index 

(Fintech) in banks of different sizes. In Model (1), for large-scale banks, the coefficient of the 

Fintech index is 0.142 and is significant at the 5% level. This indicates that Fintech has a 

significant positive impact on the governance level of large-scale banks. Large-scale banks 

usually have stronger capital strength and technical reserves and can invest more resources in 

the application and development of Fintech. The application of Fintech in these banks not only 

improves information transparency and risk-management efficiency but also improves internal 

control and compliance management. The wide application of Fintech enables large-scale banks 

to better adapt to market changes and regulatory requirements and enhances their governance 

levels. In contrast, in Model (2), the coefficient of the Fintech index for small-scale banks does 

not reach the significance level. This indicates that Fintech has no significant impact on the 

governance level of small-scale banks. Small-scale banks have limitations in terms of funds, 

technical capabilities, and market coverage, and may find it difficult to effectively implement 

Fintech innovation. Although Fintech can, to a certain extent, improve the operational 

efficiency of small-scale banks, due to their scale and resource limitations, the potential 

advantages of Fintech have not been fully realized, and thus, it has not significantly improved 

their governance levels. 

Overall, the impact of Fintech on the bank governance level shows significant 

heterogeneity in banks of different sizes. Large-scale banks can fully utilize Fintech to improve 

their governance levels due to their resource and technical advantages, while small-scale banks 

face more limitations in resource and technical applications, and the improvement effect of 

Fintech on their governance levels is not significant. This finding suggests that bank managers 

and policymakers need to consider the differences in bank sizes when promoting the 

development of Fintech and formulate corresponding policies and strategies. For large-scale 

banks, continuous support should be provided for their investment and innovation in the Fintech 

field. For small-scale banks, more technical support and funds should be provided to promote 

their development in Fintech applications to enhance the overall governance level and 

competitiveness of the banking industry. 

Table 5.5 Panel D shows the heterogeneous impact of the Fintech index on the governance 

of commercial banks of different natures. Model (1) and Model (2) respectively examine the 

situations of national commercial banks and local commercial banks and analyze the different 

impacts of the core Independent Variable, the Fintech index (Fintech), on bank governance. In 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

118 

Model (1), for national commercial banks, the coefficient of the Fintech index is 0.206 and is 

significant at the 1% level. This indicates that Fintech significantly improves the governance 

level of national commercial banks. National commercial banks usually have high technical 

capabilities and resource investment and can more effectively utilize Fintech to optimize their 

internal control and governance structures. The application of Fintech has enabled these banks 

to make significant progress in information transparency, risk management, and compliance 

management, thus greatly enhancing their governance levels. In addition, the wide-ranging 

business scope and diverse customer groups of national commercial banks make them highly 

dependent on Fintech to maintain their competitive advantages and market shares. 

By contrast, in Model (2), for local commercial banks, the coefficient of the Fintech index 

is -0.080 and is significantly negative at the 1% statistical level. This indicates that Fintech has 

a significant negative impact on the governance level of local commercial banks. Local 

commercial banks may face greater implementation costs and technical adaptation challenges 

due to relatively insufficient resources and technical capabilities, resulting in poor application 

effects of Fintech or even negative impacts. Secondly, the market positioning and business 

models of national banks are diverse, and Fintech can more effectively meet their diversified 

customer needs, enhancing customer satisfaction and governance levels. However, the 

customer groups of local banks are relatively homogeneous, and the standardization and 

automation of Fintech may not fully meet their customer needs and may even reduce customer 

experience and loyalty. In addition, local banks may lack sufficient capabilities and resources 

to cope with the risk management and compliance challenges brought by emerging Fintech, 

which may also lead to a decline in governance levels. The performance of other control 

variables also provides further insights. For example, the leverage ratio (Lev) shows a positive 

relationship in national commercial banks, suggesting that higher leverage may require stronger 

governance to control risks. However, this relationship is not significant in local commercial 

banks, possibly due to their lower scale and business complexity. 

In summary, the impact of Fintech on the bank governance level shows significant 

heterogeneity between national and local commercial banks. National commercial banks can 

fully utilize Fintech to enhance their governance levels due to their strong technical capabilities 

and resources, while the effect of Fintech on local commercial banks is not significant. 

Policymakers and bank managers should formulate differential Fintech application strategies 

according to the characteristics and needs of different types of banks to ensure that the potential 

of Fintech in enhancing the bank governance level is fully exploited. Especially for local 

commercial banks, technical support and capital investment should be strengthened to help 
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them overcome technical and resource limitations and improve their governance levels. 

4.6.3.4 Robustness test 

Table 5.6 shows the results of the robustness test of the Fintech index (Fintech) after 

constructing the bank governance index using the Principal Component Analysis (PCA) method. 

This robustness test aims to verify the robustness of the results obtained from using the factor-

analysis method to construct the bank governance index. The three models in the table 

respectively show the impact of the Fintech index on the bank governance level under different 

control variables and time-fixed effects. 

Table 5.13 Robustness test: The impact of Fintech on the governance 

Variables Bank Governance (PCA) 

 (1) (2) (3) 

Lag_Fintech 
0.086*** 

(0.020) 

0.120*** 

(0.020) 

0.118*** 

(0.038) 

Lag_ROA  
2.898 

(16.575) 

9.665 

(3.445) 

Lag_Lev  
4.016 

(2.682) 

4.438 

(1.860) 

Lag_Tang  
41.897*** 

(7.529) 

42.509 

(17.488) 

Lag_CI  
-0.495 

(0.445) 

-0.514 

(0.634) 

Lag_CAR  
0.040** 

(0.020) 

0.042 

(0.021) 

Lag_Gdpgr  
0.014 

(0.009) 

0.000 

(.) 

Lag_M2gr  
0.019* 

(0.010) 

0.000 

(.) 

Time Fixed Effect NO NO YES 

R2 0.013 0.053 0.060 

Adj R2 0.012 0.048 0.047 

Observations 1429 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

In Model (1), the coefficient of the Fintech index is 0.086 and is significant at the 1% level. 

This indicates that regardless of whether the factor-analysis method or the principal-component 

analysis method is used, the positive impact of the Fintech index on bank governance remains 

significant. The application of Fintech can effectively improve information transparency, 

optimize risk management, and improve internal control, thus significantly enhancing the 

bank’s governance level. This result verifies the important role of Fintech in enhancing bank 

governance. In Model (2), after adding more control variables, the coefficient of the Fintech 

index is 0.120 and is significant at the 1% level. With the increase of control variables, the 

coefficient of the Fintech index increases, indicating that the positive impact of Fintech is more 
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obvious. Control variables such as ROA and the leverage ratio (Lev) have a certain impact on 

bank governance. For example, the asset-liability ratio shows a significant positive relationship 

in all models, especially after controlling other variables; its impact is more significant, 

reflecting the importance of high-quality assets in enhancing the bank governance level. In 

Model (3), after further adding time fixed effects, the coefficient of the Fintech index is 0.118 

and is significant at the 1% level. This result further verifies the robust positive impact of 

Fintech on the bank governance level. The addition of time-fixed effects controls the impact of 

the macroeconomic environment and policy changes on bank governance, making the 

coefficient of the Fintech index more robust. The results show that regardless of the control of 

fixed effects and control variables, the positive impact of the Fintech index on bank governance 

remains consistent, further demonstrating the important position of Fintech in modern bank 

governance. 

Generally speaking, the results of using the principal-component analysis method to 

construct the bank governance index are consistent with those of using the factor-analysis 

method before, showing the robust positive impact of the Fintech index on bank governance. 

The results of this robustness test strengthen the confidence in the key role of Fintech in 

enhancing the bank governance level. It further indicates that Fintech, as an effective 

governance tool, can not only optimize the internal management of banks but also enhance their 

external transparency and compliance. Policymakers and bank managers should continue to 

support and promote the development of Fintech to improve the governance level and market 

competitiveness of the banking industry. 

5.5 Conclusions 

This thesis focuses on the issue of how Fintech affects bank governance and explores its 

mediating effects in alleviating information asymmetry and reducing agency costs. Based on 

the solid foundation of the principal-agent theory and the information-asymmetry theory, this 

thesis systematically reviews and analyzes the literature on the bank governance impact 

mechanism and the Fintech impact mechanism on bank governance from two dimensions, and 

then proposes three core hypotheses: First, Fintech can actively promote the optimization of the 

bank governance structure; second, Fintech can indirectly improve the bank governance level 

by strengthening the transparency of information disclosure and governance effectiveness, and 

this process depends on the effective alleviation of information asymmetry; third, Fintech can 

further promote the improvement of bank governance by reducing management agency costs. 
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To verify the above hypotheses H5-1 to H5-3, this thesis carefully selects variables and 

constructs appropriate analysis models. Specifically, this thesis collects the annual financial 

data of 351 Chinese commercial banks from 2007 to 2022 and uses the fixed-effects model to 

analyze the substantial impact of the Fintech index on the governance performance of 

commercial banks. In addition, the study also considers the heterogeneity of bank size and 

listing status to reveal the diversity of Fintech impact effects. The results of the overall 

regression analysis strongly show that the development of Fintech has a significant and positive 

promoting effect on commercial bank governance. Specifically, Fintech significantly enhances 

the governance effectiveness of banks by improving information transparency, refining risk 

management, and strengthening internal control mechanisms. When analyzing the impact 

mechanism, this thesis finds that the development of Fintech not only effectively reduces the 

management agency costs of banks but also significantly improves the readability of annual 

report texts, both of which have a positive impact on the improvement of the bank governance 

system and the enhancement of governance capabilities. Therefore, the research conclusions of 

this thesis provide strong theoretical support and practical guidance for the application of 

Fintech in the field of bank governance. 

In addition, the in-depth analysis of the empirical research reveals the significant 

heterogeneous impact of Fintech in the field of bank governance. Specifically, first, in terms of 

listing-status differences, the results show that Fintech has a significant promoting effect on the 

governance level of listed banks, while it has no obvious effect on non-listed banks. This is 

attributed to the fact that listed banks, with their stronger capital bases and technical 

accumulations, can more effectively use Fintech means to enhance information transparency, 

optimize risk-management systems, and internal-control mechanisms; in contrast, non-listed 

banks are relatively lagging in this regard and are difficult to fully unleash the potential of 

Fintech. Second, the regional-difference analysis further shows that banks in the eastern region 

benefit significantly from the positive impact of Fintech, while the central and western regions 

do not show similar effects. This reflects that due to the prosperous economy and sound Fintech 

infrastructure in the eastern region, banks can more efficiently use these technologies to 

enhance governance effectiveness; on the contrary, banks in the central and western regions are 

slightly inferior in terms of technology adoption and market competitiveness, limiting the role 

of Fintech in enhancing their governance levels. Third, the comparison in terms of bank size 

also reveals the differential impact of Fintech. Large-scale banks, with their dual advantages of 

capital and technology, have achieved significant results in the application of Fintech and 

effectively improved their governance structures; on the contrary, it shows that Fintech has a 
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significant negative impact on the governance level of local commercial banks. Local 

commercial banks may face greater implementation costs and technical adaptation challenges 

due to relatively insufficient resources and technical capabilities, resulting in poor application 

effects of Fintech or even negative impacts. Second, the market positioning and business 

models of national banks are diverse, and Fintech can more effectively meet their diversified 

customer needs, enhancing customer satisfaction and governance levels. However, the 

customer groups of local banks are relatively homogeneous, and the standardization and 

automation of Fintech may not fully meet their customer needs and may even reduce customer 

experience and loyalty. In addition, local banks may lack sufficient capabilities and resources 

to cope with the risk-management and compliance challenges brought by emerging Fintech, 

which may also lead to a decline in governance levels. Finally, through the robustness test of 

reconstructing the bank governance index using the principal-component analysis method, the 

results still confirm the robust positive effect of Fintech on bank governance, further 

strengthening the reliability and scientific nature of the conclusions of this thesis. 
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Chapter 6: Impact of Fintech on the Operating Performance of 

Chinese Commercial Banks 

6.1 Introduction 

In the research framework of Ba and Bai (2016), the integration path of Fintech is clearly 

divided into three stages: the initial stage of financial IT, the subsequent wave of Internet 

finance, and the current booming Fintech 3.0 era. The transformative change has not only 

injected strong impetus into the deepening of China’s financial supply-side reform but also 

significantly enhanced the supporting effectiveness of financial services for the real economy. 

At the same time, it has played a crucial role in the effective prevention and resolution of 

financial risks. At present, the cooperation between banks and technology companies is 

becoming increasingly close. Emerging technologies such as big data analysis, artificial 

intelligence, and blockchain have penetrated into every link of financial services, greatly 

improving the efficiency and quality of financial services and effectively reducing operating 

and risk management costs. These technological innovations have not only led the in-depth 

transformation of the financial industry but also injected strong impetus into the continuous 

development and innovation of Fintech, painting a blueprint full of unlimited possibilities for 

the future of the financial industry. With the continuous evolution of Fintech, the financial 

industry is bound to usher in more far-reaching changes and unprecedented development 

opportunities. Fintech will not only continue to promote the innovative upgrading of banking 

business models but also become an important driving force for the sustainable development of 

the financial industry and an indispensable key element in the modern financial system. 

According to the research and estimation of China’s Qianzhan Industry Research Institute, the 

revenue scale of China’s Fintech industry in 2017 and 2018 was 654.14 billion yuan and 969.88 

billion yuan respectively, and it is expected to reach nearly 2 trillion yuan in 2020. 

On the other hand, the development of scientific and technological innovation has always 

been inseparable from the strong support of finance. Looking back at history, Jiaozi, the world’s 

earliest paper currency born in the Song Dynasty, not only greatly promoted the convenience 

of business activities but also profoundly promoted the parallel development of technological 

innovation and economic prosperity. Looking at the global context, the rise of the modern 
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commercial banking system, investment banks, and venture-capital mechanisms has built a 

solid financial backing for successive scientific and technological revolutions and industrial 

transformations. These financial institutions not only act as capital providers but also play a key 

role in resource optimization and allocation and the transformation of scientific and 

technological achievements into real productive forces. Entering the new era, developing tech-

finance has become a crucial part of promoting the high-quality development of finance and an 

important component of building a financial-power strategy. This is not only an inevitable 

response to the needs of high-quality economic development but also an urgent task to lay a 

solid material and technical foundation for building a modern socialist country in all respects. 

The Central Financial Work Conference has taken a far-reaching perspective, clearly stating 

that “we must unswervingly adhere to the path of Chinese-characteristic financial development” 

and emphasizing the need to “increase financial support for new technologies, new fields, and 

new markets and accelerate the cultivation of new engines of economic growth and competitive 

advantages.” This strategic orientation profoundly reveals that the financial industry, in the 

new-era context, needs to pay more attention to the growth and innovation of emerging 

technology fields and actively provide customized and high-performance financial services and 

capital support. Especially for cutting-edge technology fields such as artificial intelligence, big 

data, and blockchain, financial institutions should continuously innovate financial products and 

service models to promote the rapid commercialization and wide-spread application of 

scientific and technological achievements, thereby stimulating market innovation vitality and 

injecting inexhaustible impetus into the continuous development of the economic and social 

fields. Through the deep integration of finance and technology, a new chapter of high-quality 

economic development can be jointly created. 

At the symposium of provincial-and ministerial-level senior leaders on promoting the high-

quality development of the financial industry, General Secretary Xi Jinping delivered a speech 

of far-reaching significance, profoundly expounding on the core essence and development path 

of financial work and emphasizing the need to “earnestly implement the strategic deployments 

of the Central Financial Work Conference.” This important speech has established the 

fundamental principles and action guidelines for guiding tech-finance onto the right track. By 

increasing financial support for scientific and technological innovation, more funds and 

resources can be effectively injected into emerging industries, accelerating the growth of 

technology-based enterprises. At the same time, optimizing the financial service system and 

enhancing service efficiency will further unleash the potential of scientific and technological 

innovation and promote the rapid transformation of scientific research achievements into 
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market applications. In this context, exploring the specific impact of Fintech on the operating 

performance of Chinese commercial banks not only has great practical significance but also 

contains rich academic value. The primary task is to clarify whether the widespread application 

of Fintech has indeed improved bank operating performance and analyze the underlying 

mechanism. Secondly, analyzing the differences in the application effectiveness of Fintech 

among different types of commercial banks and their causes is also an important issue. Finally, 

clearly depicting the impact path and effect of Fintech on bank operating performance will 

provide valuable references for policymakers, helping to optimize the Fintech regulatory 

framework and promote the sound development of the financial industry. This research aims to 

explore through rigorous empirical analysis whether Fintech has a significant impact on the 

operating performance of Chinese commercial banks, reveal its internal mechanism, and 

accordingly put forward constructive policy recommendations. These efforts aim to provide a 

solid theoretical basis and practical guidance for the widespread application and promotion of 

Fintech in the banking industry and promote the deep integration and common development of 

Fintech and the banking industry. 

6.2 Research questions 

With the rapid advancement of the Fintech wave, its penetration and integration in the 

commercial banking field have become increasingly deep, and it has become a key driving force 

for the innovation, upgrading, and sustainable development of the banking industry. Fintech, 

with its significant advantages in improving operational efficiency, reducing transaction costs, 

strengthening risk management, and optimizing customer experience, is gradually reshaping 

the operating paradigm and industry competition ecology of commercial banks. However, the 

specific mechanism of the impact of Fintech on the operating performance of commercial banks 

and its differential manifestations among different types of banks still lack comprehensive and 

in-depth research support. Given this, this research is committed to filling this research gap and 

analyzing the impact mechanism of Fintech on the operating performance of Chinese 

commercial banks from multiple dimensions. The research framework will revolve around two 

cores: one is to accurately describe the direct impact of Fintech on bank operating performance; 

the other is to explore the internal mechanisms through which Fintech affects bank operating 

performance, revealing its adaptation strategies and effectiveness differences under different 

market environments and bank characteristics. This research aims not only to deepen the 

theoretical understanding of how Fintech empowers the operating performance of commercial 
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banks but also to provide solid data support and strategic inspiration for policymakers and bank 

management. This thesis firmly believes that through scientific planning and effective guidance 

on the rational application of Fintech in the banking industry, the overall operational efficiency 

and competitiveness of Chinese commercial banks can be significantly improved, injecting 

strong impetus into the stable development and innovative prosperity of the banking industry. 

Therefore, this research not only has far-reaching theoretical exploration significance but also 

has urgent practical guiding value, aiming to contribute policy wisdom and practical solutions 

to the deep integration of Fintech and the banking industry. 

Generally speaking, whether the popularization of Fintech will improve the operating 

performance of commercial banks is an important topic in current bank research. This chapter 

attempts to answer the following questions: 

1. What are the specific impacts of Fintech on the operating performance of Chinese 

commercial banks? 

2. What is the mechanism of Fintech’s impact on operating performance? 

3. Are there differences in the application effects of Fintech between large-scale banks and 

small-scale banks? 

4. Are there differences in the application effects of Fintech among banks with different 

geographical distributions? 

5. Are there similar differences among banks with different listing statuses? 

6. Is there a difference in this impact between national and local commercial banks? 

In recent years, the booming development of the Internet has accelerated the deep 

integration of financial services and technology, giving birth to the cutting-edge business model 

of Fintech, and the related research literature has rapidly accumulated. However, the current 

research focus mostly centers on Internet companies, constructing Fintech development 

evaluation systems from the perspective of technology giants. As the cornerstone of the 

financial service system, commercial banks lack quantitative analysis of their Fintech 

development paths, especially systematic research from the banks’ perspectives. This thesis 

aims to fill this research gap by innovatively constructing a Fintech index for Chinese 

commercial banks and analyzing the practical achievements, unique advantages, and challenges 

faced by banks in the application of Fintech through quantitative methods. This helps to 

understand the role and value of the banking industry in the Fintech wave. The empirical 

research of this thesis reveals that the promoting effect of Fintech on the operating performance 

of commercial banks shows significant heterogeneous characteristics. Specifically, listed banks, 

with their advantages in the capital market, can more effectively use Fintech to improve their 
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ROA, demonstrating stronger market competitiveness and profitability; in contrast, non-listed 

banks have not significantly benefited from the adoption of Fintech. In addition, regional 

differences cannot be ignored. Banks in the eastern region, relying on sound Fintech 

infrastructure, have significantly enhanced their ROA levels, while banks in the central and 

western regions, due to resource and technical bottlenecks, have seen a relatively limited 

boosting effect of Fintech on their ROA, highlighting the unbalanced application of Fintech 

among regions. In terms of scale differences, large-scale banks, with their strong resource 

reserves and technical strength, are more proficient in the application of Fintech, effectively 

optimizing their operational processes, improving service quality, and thus significantly 

promoting ROA growth; while small-scale banks, due to resource limitations, have relatively 

weak application effects of Fintech. The robustness test further consolidates the above findings, 

confirming the general positive effect of Fintech on banks’ ROA. At the policy-enlightenment 

level, this thesis provides targeted suggestions for policymakers and regulatory authorities, 

including optimizing the Fintech regulatory framework to adapt to the rapidly changing market 

environment, strengthening the construction of the Fintech talent team, and increasing support 

for Fintech innovation projects. These suggestions aim to promote the healthy and sustainable 

development of the Fintech industry and provide practical paths for commercial banks to use 

Fintech to improve their operating performance. This research integrates the two dimensions of 

empirical exploration and theoretical analysis, not only conclusively verifying the profound 

impact of Fintech on the operating performance of the banking industry and the complex 

operating logic behind it but also providing a forward-looking theoretical perspective and 

practical solutions for Chinese commercial banks in their strategic transformation and pursuit 

of high-quality growth paths in the Fintech wave. Analyzing the positive effect of Fintech on 

improving the operating efficiency of Chinese commercial banks is of immeasurable practical 

significance for promoting the deepening of the modernization reform of the financial system 

and accelerating the economic transformation to a high-quality development stage. Given the 

crucial role of joint-stock commercial banks in supporting the growth of small-scale enterprises, 

enhancing their service efficiency has undoubtedly become the key to promoting the prosperity 

of these economic micro-entities and stimulating market vitality. Therefore, exploring how 

Fintech empowers commercial banks is not only related to the transformation and upgrading of 

banks themselves but also an important issue for optimizing and upgrading the entire economic 

system. 

Since the formal establishment of the Financial Technology Committee of the People’s 

Bank of China in 2017, this institution has closely adhered to the pulse of economic and social 
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development, actively responded to the national strategic plan for deepening the integrated and 

innovative application of Fintech, and highly valued Fintech as a key driving force in the 

process of reforming the financial regulatory system. Therefore, this research aims to achieve 

two goals: On the one hand, joint-stock commercial banks can achieve a significant 

improvement and qualitative leap in operating efficiency by integrating Fintech resources and 

accurately identifying and overcoming various obstacles in business development. This process 

not only promotes the profound transformation of banks into fully digital, intelligent, and open 

entities but also builds a solid foundation for their sustainable development, ensuring the 

stability and long-term nature of their future growth paths. The significant positive effect of 

Fintech on improving the operating efficiency of Chinese commercial banks has irreplaceable 

strategic value and practical significance for deepening the modernization transformation of the 

financial system and driving the economy onto a higher-quality development track. It not only 

optimizes the efficiency of financial resource allocation but also promotes the innovation of 

financial service models, laying a solid foundation for building a more open, inclusive, and 

efficient financial system.  

On the other hand, it provides empirical evidence for the government and regulatory 

authorities to optimize the Fintech regulatory framework and guide the sound development of 

the Fintech industry. This research will analyze how Fintech becomes a key force for banks to 

improve their operating performance and enhance market competitiveness, aiming to provide 

scientific decision-making references for policymakers and promote the balance between the 

stability and innovation capabilities of the financial system. This research not only aims to 

optimize banks’ service capabilities for small-scale enterprises but also endeavors to 

consolidate the foundation for the continuous growth of the national economy. By carefully 

analyzing the multi-dimensional impact of Fintech on bank operating performance, this thesis 

aims to provide bank management with practical Fintech application strategies, helping them 

accurately use Fintech tools, improve their operation and management levels,  understand the 

profound impact of Fintech on core businesses and financial performance, and thus formulate 

more forward-looking strategic plans and investment decisions, leading the innovation and 

transformation of banking business models and opening a new chapter in the deep integration 

of finance and technology. 
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6.3 Theoretical analysis and research hypotheses 

6.3.1 Analysis of the impact of Fintech on the operating performance of commercial banks 

The development of Fintech has brought significant changes to commercial banks, affecting 

multiple aspects of their operating performance. Theoretically, Fintech has a positive impact on 

the operating performance of commercial banks by improving operational efficiency, reducing 

costs, optimizing risk management, and improving customer service. As an indispensable and 

crucial part of China’s financial market, commercial banks, compared with other financial 

institutions, significantly exhibit advantages such as large asset scales and high credibility. 

However, in the context of the wide-spread application of digital technology, with the booming 

rise of a series of tech-finance companies, the limitations of the traditional business models of 

commercial banks have become increasingly prominent. Specifically, their business processes 

are relatively long, business handling is strictly restricted by physical outlets, and other 

shortcomings have gradually emerged. At the same time, these tech-finance companies, with 

the innovative power of digital technology, have achieved efficient optimization of business 

processes, not only greatly improving business-handling efficiency but also significantly 

enhancing risk-control capabilities. With these core competitive advantages, they have 

successfully diverted a considerable part of the financial market share from commercial banks, 

attracted a large amount of customer deposits originally belonging to commercial banks (Boot, 

2011), and actively provided a rich variety of loan products and services. In other words, the 

stronger the implementation of Fintech, the stronger the business strategy. Banks hope to 

enhance corporate value by integrating digital technology into their operations and processes 

(Zhai et al., 2023). The application of Fintech tools will help improve the bank’s reputation and 

attract more customers. This will help banks compete and grow (Ardito et al., 2021; C. Lin & 

Kunnathur, 2019). At the same time, the application of parameter transfer will help strengthen 

communication among leaders, employees, and customers. In addition, this will help improve 

operating costs (C. Lin & Kunnathur, 2019). The application of Fintech will help save time, 

optimize operating processes, and better manage risks. Therefore, banks will improve customer 

service quality (Boufounou et al., 2022), reduce operating costs, and improve work efficiency, 

also improving the bank’s performance. 

Based on the perspective of the dynamic-capabilities theory (D. Liu et al., 2023), in the face 

of the continuous shrinkage of market share, commercial banks urgently need to take the 

initiative to change and focus on the transformation path of cost optimization, quality 
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improvement, and efficiency enhancement. Fintech has emerged as the core engine for the 

transformation and upgrading of commercial banks in this context. It has not only profoundly 

reshaped traditional business models but also powerfully driven the transformation of the 

banking business towards diversification and intelligence. This transformation has significantly 

enhanced the comprehensive service capabilities of commercial banks (Luo, 2019), laying a 

solid foundation for the leap in operating performance. From the perspective of the financial-

innovation theory, financial innovation is recognized as the key lever for improving financial 

operation efficiency (R. X. Wang & Yu, 2004). With the help of Fintech, commercial banks 

can greatly reduce information asymmetry, enhance the information transparency between 

banks and a large number of corporate and individual customers, and effectively reduce 

transaction costs. Furthermore, Fintech empowers commercial banks to capture and integrate 

customer information based on digital technology, conduct in-depth mining using advanced 

data-analysis tools, and thus quickly customize highly personalized customer service solutions 

(Z. H. Li et al., 2022). The implementation of this precision-marketing strategy has effectively 

activated the potential customer group, achieved a leap from potential demand to actual 

business transformation, broadened the income channels of commercial banks, and further 

consolidated and enhanced their operating performance. Therefore, Fintech is not only a 

profound revolution in the traditional business models of commercial banks but also a core 

strategic pillar for them to maintain a leading position and achieve sustainable development in 

the highly competitive financial market. Therefore, based on the above analysis, the following 

hypothesis is proposed: 

H6-1: The larger the Fintech adoption, the better the operating performance of Chinese 

commercial banks. 

6.3.2 Mechanism analysis of the impact of Fintech development on the operating 

performance of commercial banks 

Driven by Fintech, the operating processes and service paradigms of the banking industry are 

undergoing unprecedented profound transformations. This process potentially has a positive 

impact on itsROA by enhancing the net interest margin. According to the core viewpoint of the 

interest-spread management theory, the net interest margin is a key yardstick for measuring a 

bank’s operating efficiency and profitability. Banks construct a reasonable spread between the 

cost of borrowing and lending funds through elaborate interest-spread strategies to achieve their 

profit targets. Specifically, a higher net interest margin indicates that banks have achieved more 

favorable returns in deposit and loan businesses, which undoubtedly injects strong impetus into 
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the growth of the bank’s net interest income and the improvement of its ROA. Numerous 

empirical studies have also confirmed that the net interest margin has a significant positive 

effect on ROA. For example, Demirgüç-Kunt and Huizinga (1999)’s groundbreaking research 

pointed out that the net interest margin is one of the core elements shaping a bank’s profitability. 

Angbazo (1997)’s further analysis also revealed the close connection between a high net interest 

margin and a bank’s large profitability. Regarding the impact of Fintech on the net interest 

margin, its application has opened up new paths for improving bank operating efficiency. With 

the help of cutting-edge technologies such as big data analysis, artificial intelligence, and 

blockchain, banks can achieve precise control over risk pricing and in-depth customer profiling, 

thereby obtaining more favorable spreads in deposit and loan businesses. In addition, Fintech 

also helps banks optimize asset allocation, improve the efficiency of fund utilization, and 

effectively curb the rise of the non-performing loan ratio, further promoting the widening of the 

net interest margin. The growth of the net interest margin directly reflects the enhancement of 

a bank’s profitability. As a core indicator for measuring a bank’s spread income, the net interest 

margin is not only related to the growth of interest income but also affects the bank’s cost-

control and risk-management levels. Fintech, through process reengineering, cost reduction, 

and the improvement of customer service efficiency, enables banks to obtain a higher net 

interest margin. This improvement is not only reflected in the increase of interest income but 

also covers the effective compression of costs and the optimization of risk management, jointly 

building a solid foundation for the bank’s profitability. Therefore, based on the above analysis, 

the following hypothesis is proposed: 

H6-2: The Fintech adoption improves the operating performance of commercial banks 

by enhancing the net interest margin. 

From the perspective of the cost structure of commercial banks, in the initial stage of 

Fintech development, banks indeed need to invest heavily in infrastructure construction and the 

recruitment and training of emerging-technology talents, which may potentially increase 

operating costs in the short term. However, as the Fintech strategy is advanced in depth, banks 

gradually establish a highly automated service system with low reliance on manual intervention. 

This system not only greatly improves business-processing efficiency but also transcends 

geographical boundaries, and its advantages gradually become apparent. In this context, banks 

have achieved significant cost reductions in key cost items such as labor costs (e.g., employee 

salaries), regulatory fees, and daily maintenance, and the magnitude of these cost reductions far 

exceeds the cost increase brought about by initial investments, thus realizing the optimization 

of the overall cost structure and paving the way for the improvement of operating performance. 
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The application of Fintech has also profoundly changed the service quality and customer 

experience of banks, laying a solid foundation for the long-term and sustainable development 

of banks. Banks promote the comprehensive onlineization of their businesses by adopting 

cutting-edge technologies and establishing intelligent branches, which break through the time-

and-space limitations of traditional service models. This allows customers to flexibly and 

conveniently meet various financial needs while greatly improving service efficiency and 

response speed (M. Li et al., 2024). This transformation has enabled the cost-growth rate of 

commercial banks to lag behind the expansion of customer scale and business boundaries, 

achieving effective marginal-cost reduction (X. Wang, 2015). Regarding the long-standing pain 

point of information asymmetry in the credit business, banks traditionally need to spend a large 

amount of resources on customer-information collection and screening, resulting in high time 

and labor costs. In post-loan management, to ensure the safe recovery of funds, continuous 

regulatory resources need to be invested. Even so, the risk of loan losses cannot be completely 

avoided. However, with its powerful data-processing capabilities, Fintech, through technical 

means such as text mining, analyzes customers’ consumption habits and transaction behaviors 

(Mocetti et al., 2017), achieves precise matching between customers and financial products 

through refined data models, and accurately grasps customers’ credit demands, credit statuses, 

and repayment abilities. This process not only broadens the boundaries of information flow in 

the credit market, effectively alleviates the problem of information asymmetry between banks 

and enterprises (Y. T. Wang & Luo, 2022), but also reduces the loan-default risk (L. H. Guo & 

Zhu, 2021), effectively curbs moral hazards and adverse selection phenomena, and improves 

the operational efficiency and risk-management level of commercial banks’ credit business. 

Therefore, based on the above analysis, Fintech reduces its operating costs, and thus, the 

following hypothesis is proposed: 

H6-3: The Fintech adoption enables commercial banks to reduce their operating costs, 

thereby improving the operating performance of commercial banks. 

On the other hand, from the perspective of efficiency improvement, commercial banks, 

relying on the power of Fintech, actively expand their market territory, strengthen their 

differential-service capabilities, and restructure their internal management frameworks. This 

series of strategic deployments has promoted the comprehensive improvement of customer 

acquisition, product marketing effectiveness, fund-allocation efficiency, and organizational-

operation effectiveness, thus greatly enhancing the overall operating efficiency of commercial 

banks. Specifically, the transformation driven by Fintech not only brings about profound 

changes in the business boundaries and operating models of commercial banks but also explores 
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potential customer resources and enhances their market penetration. In the face of the fierce 

competition from Fintech companies, which create new service models and platforms with 

advanced technologies and attempt to erode the traditional customer base of commercial banks, 

commercial banks actively respond by building online and intelligent service platforms, 

achieving a magnificent transformation from single deposit-and-loan businesses to 

comprehensive financial-service ecosystems (M. F. Liu & Wang, 2021). In this process, 

commercial banks utilize big-data technology to accurately capture market demands and 

develop customized financial products with the help of Fintech tools (C. C. Wang et al., 2018), 

meeting customers’ personalized needs more flexibly and diversely. In addition, commercial 

banks, by creating one-stop online service platforms and deepening strategic cooperation with 

third-party financial partners, have broken through the limitations of traditional physical 

branches, achieving seamless docking and one-stop experience of financial services (C. Wang 

et al., 2018). This innovative service model not only attracts a large number of new customer 

groups but also enhances the stickiness and loyalty of existing customers by improving the 

service experience. At the same time, commercial banks actively embrace the small-scale 

enterprise market, lower the cooperation threshold through Fintech means, expand the service 

coverage, enable the efficient circulation of customer funds, and improve the fund-utilization 

efficiency. This series of measures not only broadens the boundaries of market demand but also 

effectively improves commercial banks’ market-response speed and competitiveness. 

Commercial banks have achieved a qualitative leap in efficiency through Fintech 

transformation, laying a solid foundation for maintaining a leading position and achieving 

sustainable development in the complex and changeable financial environment. Therefore, 

based on the above analysis, the following hypothesis is proposed:  

H6-4: Fintech adoption enhances the operating efficiency of commercial banks, thereby 

improving the operating performance of commercial banks. 

6.4 Empirical results 

6.4.1 Descriptive statistical analysis 

In this chapter, the core Independent Variable of the regression is still the Fintech index 

constructed by the principal-component analysis method, and the Dependent Variable is the 

bank’s ROA. This sub-chapter will elaborate and analyze the ROA of different listing types of 

banks and the change trend of the ROA of the four major banks. 
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According to the data in CNRDS, this thesis can sort out the change trends of the ROA of 

Chinese commercial banks with different listing types. As can be seen from Figure 6.1, during 

the period from 2007 to 2023, the ROA of Chinese commercial banks with different listing 

types generally showed a downward trend. From 2007 to 2010, the ROA of various types of 

banks generally showed a fluctuating upward trend. Especially before the 2008 global financial 

crisis, the ROA of each bank increased, which may be due to the enhanced profitability of banks 

during the economic boom. From 2010 to 2015, the ROA of various types of banks declined to 

varying degrees. During this period, the global economic recovery was weak, China’s economic 

growth rate slowed down, and the intensifying competition in the banking industry affected the 

profitability of banks. At the same time, regulatory authorities strengthened the requirements 

for banks’ capital adequacy ratios and risk control, which may also have suppressed the ROA 

of banks to a certain extent. After 2015, the ROA of various types of banks continued to decline, 

especially during the period from 2015 to 2020, with a relatively significant decline. The 

implementation of economic-structure adjustment and de-leveraging policies squeezed the 

profit margins of banks. In addition, with the development of Fintech, the traditional business 

models of the banking industry faced challenges, and the transformation of profit models had 

not been fully realized, resulting in a further decline in ROA. After 2020, although the ROA of 

various types of banks continued to decline, the decline rate slowed down, and there was a slight 

recovery in some years. This may be because the banking industry, in the process of adapting 

to the new environment and new technologies, gradually found new profit-growth points. At 

the same time, during the pandemic, the government introduced a series of policies to support 

economic and financial stability, which also provided certain support for the banking industry. 

Overall, the ROA of non-listed banks was the lowest among all types of banks, and the 

downward trend was the most obvious, reflecting their disadvantaged position in market 

competition. The ROA of A-share listed banks and A + H-share listed banks was relatively high 

and more stable, which may be attributed to their strong capital strength and market resources. 

The ROA of H-share listed banks was between that of non-listed banks and A-share listed banks. 
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Figure 6.8 Trends in ROA of Chinese commercial banks with different listing types 

In addition, due to the important market position and influence of the four major banks in 

China’s banking industry. As state-owned banks, they not only dominate China’s banking asset 

scale and shoulder the important responsibility of maintaining the stability of the national 

economic and financial system but also play a significant role internationally. Therefore, their 

operating performance is directly related to the stability and development of the entire banking 

industry, and it is necessary to analyze the ROA of the four major banks separately. 

From Figure 6.2, it can be seen that during the period from 2007 to 2022, the ROA of 

China’s four major commercial banks (Bank of China, Industrial and Commercial Bank of 

China, Agricultural Bank of China, and China Construction Bank) generally showed a 

fluctuating downward trend, but the specific change trends of each bank were different. Firstly, 

for China Construction Bank (the black line), from 2007 to 2015, its ROA generally increased. 

Especially after the 2008 financial crisis, the growth rate was relatively fast, and it reached its 

peak in 2015 and then began to decline. This may be because CCB carried out effective risk 

management and business expansion after the financial crisis, enhancing its profitability. 

However, with the slowdown of economic growth and the intensification of competition, its 

ROA started to decline. The ROA of Industrial and Commercial Bank of China (the red line) 

also showed an upward trend from 2007 to 2010. It gradually reached its peak after 2010 and 

then, similar to CCB, showed a downward trend. As one of the largest commercial banks in the 

world, ICBC’s scale effect and business diversity promoted the improvement of its profitability 

in the early stage, but it also faced challenges from the macro-economy and industry 

competition. The ROA of Bank of China (the blue line) increased slightly from 2007 to 2010, 

but it was generally stable. Then, there was a significant upward trend from 2010 to 2015. After 
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reaching its peak, it began to decline. BOC has advantages in international business and cross-

border finance. The growth of these businesses in the early stage enhanced its profitability, but 

later, it was affected by global economic uncertainties and market competition in China, 

resulting in a decline in ROA. The ROA of Agricultural Bank of China (the green line) 

fluctuated from 2007 to 2010 but generally increased. After 2010, it increased rapidly and 

reached its peak in 2015, and then declined. ABC’s business is more concentrated in rural and 

agricultural-related fields. In the early stage, its profitability was enhanced by the support of 

the rural economy and policies. However, with the economic-structure adjustment and market 

changes, ABC’s ROA also showed a downward trend. 

 

Figure 6.9 Trends in ROA of the four major banks 

Overall, the four major banks reached their ROA peaks around 2015 and then showed a 

downward trend. According to the latest “Analysis Report on Chinese Listed Banks 2023” 

released by Ernst & Young, the main factors leading to the decline of banks’ ROE and ROA 

are as follows: First, the narrowing of the net interest margin led to a reduction in banks’ net 

interest income. Second, the decline in non-interest income led to a slowdown in operating 

income growth. Third, the deleveraging of interbank business led to a relatively low equity 

multiplier. In 2022, the net interest margin of listed banks further narrowed, and non-interest 

income declined, resulting in a slowdown in profit growth. Coupled with the stricter reduction 

of banks’ leverage by strong regulation, the equity multiplier remained at a low level. These 

factors restricted the improvement of capital return efficiency. 

6.4.2 Empirical model design 

To analyze the impact of bank Fintech on operating performance, following the previous 
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discussion, this thesis estimates the following regression models: 

 𝑹𝑶𝑨𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕 (6.1) 

 𝑹𝑶𝑨𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝜺𝒊,𝒕  (6.2) 

 𝑹𝑶𝑨𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (6.3) 

where i represents the bank and t represents time. ROA i,t represents the operating 

performance of bank i in year t. Fintech reflects the internal Fintech development of bank i in 

year t, which is constructed by the principal-component analysis method. Controli,t is the bank 

control variable, including the proportion of fixed assets (Tang), bank leverage ratio (Leverage), 

cost-income ratio (CI), GDP growth rate (GDP_Growth), and M2 money supply (M2_Growth). 

Yeart is the bank-time fixed effect, and ε represents the clustered robust error term, with the 

clustering level being the individual. Since the focus of this research is on analyzing the changes 

over time, such as the impact of the development of Fintech on the bank governance level. 

Using only time-fixed effects can effectively capture these trends in the macroeconomic 

environment. The deeper reasons have been explained in detail in Chapter 3 of this thesis and 

will not be repeated here.  

6.4.3 Regression results 

6.4.3.1 Baseline regression results 

Table 6.1 shows the results of the fixed-effects regression model analyzing the impact of 

Fintech on bank operating performance (ROA), especially the regression coefficients and 

significance of the Fintech index (Fintech) in different models. The performance of the core 

Independent Variable, the Fintech index, in different models is worthy of in-depth exploration. 

In Model (6-1), the regression coefficient of the Fintech index is -0.000, and it is significant at 

the 10% level. This negative relationship, although significant, has a coefficient close to zero, 

indicating that the impact of Fintech on the bank’s ROA is extremely weak. These results may 

reflect the direct negative impact of Fintech on bank performance when time effects are not 

considered. The possible reason is that in the initial stage, the application of Fintech requires 

high upfront investment, and these investments may not be immediately transformed into 

significant returns in the short term, resulting in a slight decline in ROA. 
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Table 6.14 Baseline results: The impact of Fintech on bank operating performance 

Variables ROA ROA ROA 

 (6-1) (6-2) (6-3) 

Lag_Fintech 
-0.000* 

(0.000) 

0.001*** 

(0.000) 

0.001** 

(0.000) 

Lag_Lev  
-0.020*** 

(0.005) 

-0.021** 

(0.009) 

Lag_Tang  
0.055*** 

(0.028) 

0.043* 

(0.024) 

Lag_CI  
-0.016*** 

(0.001) 

-0.014*** 

(0.001) 

Lag_CAR  
0.000 

(0.000) 

0.000 

(0.000) 

Lag_Gdpgr  
0.000*** 

(0.000) 

0.000 

(.) 

Lag_M2gr  
0.000*** 

(0.000) 

0.000 

(.) 

Time Fixed Effect NO NO YES 

R2 0.002 0.479 0.521 

Adj R2 0.001 0.477 0.515 

Observations 1429 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

However, when time-fixed effects are added in Model (6-2) and Model (6-3), the regression 

coefficients of the Fintech index become positive and are significant at the 1% and 5% levels, 

respectively. The coefficient of Model (6-2) is 0.001, and that of Model (6-3) is also 0.001. This 

indicates that after considering time effects, the impact of Fintech on the bank’s ROA becomes 

significant and positive. This change may be because the time-fixed effects control other time-

related external shocks and macroeconomic fluctuations, making the positive impact of Fintech 

more obvious. In addition, this result reveals that with time, the application of Fintech in the 

banking industry has gradually matured and begun to show its potential effects of improving 

efficiency and enhancing profitability. The application of Fintech, including big-data analysis, 

blockchain technology, and artificial intelligence, can improve the operating efficiency of banks, 

reduce operating costs, and provide more accurate and personalized financial services. These 

technological advancements are ultimately reflected in the bank’s profitability, leading to a 

significant increase in ROA. 

6.4.3.2 Mechanism test 

Generally speaking, in Model (6-1), there is only a single core Independent Variable, the 

Fintech index (Fintech), without considering other control variables. In this case, the negative 

and significant coefficient of the Fintech index may be due to the omission of other important 

influencing factors, resulting in omitted-variable bias in the model. This bias may cause the 

coefficient of the Fintech index to deviate from its true value. In contrast, Models (6-2) and (6-
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3), by controlling variables and time-fixed effects, capture the influencing factors more 

comprehensively, thus enabling the positive effect of the Fintech index to be reflected. This 

analysis emphasizes the importance of considering relevant influencing factors and fixed effects 

in regression analysis to ensure the accuracy and interpretability of the results. 

 𝑵𝑰𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (6.4) 

 𝑪𝑰𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏+ 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (6.5) 

 𝑨𝑻𝒊,𝒕 = 𝜶 + 𝜷𝟏𝑭𝒊𝒏𝑻𝒆𝒄𝒉𝒊,𝒕−𝟏 + 𝜷𝟐𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔𝒊,𝒕−𝟏+ 𝒀𝒆𝒂𝒓𝒕 + 𝜺𝒊,𝒕 (6.6) 

where 𝑁𝐼𝑖,𝑡 is the net interest margin of bank i in yeart, 𝐶𝐼𝑖,𝑡 is the cost-income ratio of 

bank i in year t, and 𝐴𝑇𝑖,𝑡 is the total-asset turnover ratio of bank i in year t.  𝑌𝑒𝑎𝑟𝑡 is the 

bank-time fixed effect, and 𝜀𝑖,𝑡 is the standard error. The results of the mechanism test are 

shown in Table 6.2 below. 

Table 6.15 Mechanism test: The impact of Fintech on bank operating performance 

Variables Net Interest Margin Operating Cost Total Asset Turnover 

 (6-4) (6-5) (6-6) 

Lag_Fintech 
0.651*** 

(0.063) 

-0.004** 

(0.002) 

0.001*** 

(0.000) 

Lag_Lev 
12.879* 

(6.472) 

-0.929*** 

(0.230) 

-0.107*** 

(0.011) 

Lag_Tang 
-4.204 

(19.988) 

-4.204 

(19.988) 

0.176*** 

(0.032) 

Lag_CI 
-1.535** 

(0.629) 
 

-0.004*** 

(0.001) 

Lag_CAR 
-0.098** 

(0.042) 

-0.013*** 

(0.002) 

-0.000*** 

(0.000) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Time-Fixed Effect YES YES YES 

R2 0.378 0.203 0.296 

Adj R2 0.370 0.193 0.287 

Observations 1393 1423 1423 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

Table 6.2 shows the results of the mechanism test of the impact of the bank Fintech index 

(Fintech) on ROA, analyzed through three mechanism variables: the net interest margin (NI), 

operating cost (CI), and total-asset turnover ratio (AT). In each model, the core Independent 

Variable, the Fintech index (Fintech), shows a significant impact, revealing its different 

transmission mechanisms on bank performance. In Model (6-4), the impact of the Fintech index 

on the net interest margin is significantly positive and at the 1% level. This result indicates that 

the application of Fintech improves the bank’s net interest margin. Fintech enables banks to 

more effectively price and manage their balance sheets by improving credit assessment, risk 
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management, and customer service, thereby increasing the net interest margin. The 

improvement of the net interest margin directly reflects the enhancement of the bank’s 

profitability, which is also an important channel through which Fintech has a positive impact 

on ROA. In Model (6-5), the impact of the Fintech index on the operating cost is significantly 

negative and at the 5% level. This shows that the application of Fintech helps to reduce the 

operating costs of banks. By adopting big-data analysis, artificial intelligence, and automation 

technologies, banks can improve operating efficiency and reduce labor and operating costs. 

These technologies not only optimize internal processes but also improve customer-service 

efficiency, reducing cost expenditures. The reduction of operating costs, in turn, improves the 

bank’s profitability, which is another important mechanism through which Fintech has a 

positive impact on ROA. In Model (6-6), the impact of the Fintech index on the total-asset 

turnover ratio is significantly positive and at the 1% level. The increase in the total asset 

turnover ratio indicates that Fintech improves the utilization efficiency of bank assets. Fintech 

provides more accurate data analysis and more efficient asset-allocation tools, enabling banks 

to turn over their assets more quickly and improve the utilization efficiency of assets. An 

increase in the total asset turnover ratio means that banks can generate more income under the 

same asset scale, which further improves ROA. 

In summary, the Fintech index significantly enhances the bank’s profitability through three 

mechanisms: increasing the net interest margin, reducing operating costs, and improving the 

total-asset turnover ratio. The application of Fintech benefits banks in many aspects, including 

optimizing credit decisions, improving operating efficiency, and enhancing asset management. 

These benefits are not only reflected in short-term cost savings and income increases but also 

in the long-term improvement of competitiveness and market share. In addition, these results 

also have important practical significance and policy implications. Banks should actively invest 

in and apply Fintech to improve their overall operating efficiency and profitability. At the same 

time, regulatory authorities should provide a supportive policy environment to encourage 

Fintech innovation and ensure the stable development and competitiveness improvement of the 

banking industry. The effective application of Fintech not only helps to improve the operating 

performance of banks but also can promote the efficiency and stability of the entire financial 

system, providing stronger support for economic development. 

6.4.3.3 Heterogeneity test 

To explore the impact of Fintech on the operating income of different types of banks, this thesis 

conducts a heterogeneity test. By classifying banks into A-share listed banks, A + H-share listed 
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banks, H-share listed banks, and non-listed banks, this thesis conducts regression analyses on 

the return-on-assets variable of these types of banks, respectively. This heterogeneity test aims 

to reveal the differential effects of Fintech in different market environments to more 

comprehensively understand its impact on bank operating performance. The specific regression 

results are shown in Table 6.3. 

Table 6.16 Heterogeneity test: The impact of Fintech on bank operating performance 

Variables ROA 

Panel A The Impact of the Fintech Index on the ROA of Different Types of Bank 
 non-listed banks listed banks 

 (1) (2) 

Lag_Fintech 
-0.000 

(0.000) 

0.000*** 

(0.000) 

Lag_Lev 
-0.024** 

(0.009) 

-0.005 

(0.016) 

Lag_Tang 
0.039 

(0.030) 

0.047** 

(0.020) 

Lag_CI 
-0.015*** 

(0.001) 

-0.012*** 

(0.002) 

Lag_CAR 
0.000 

(0.000) 

0.000 

(0.000) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time-Fixed 

Effect 
YES YES 

R2 0.535 0.510 

Adj R2 0.525 0.492 

Observations 867 556 

Panel B The Impact of the Fintech Index on the ROA of Banks in Different Regions 

 eastern regions central regions western regions 

 (1) (2) (3) 

Lag_Fintech 
0.000*** 

(0.000) 

0.000 

(0.000) 

0.001** 

(0.000) 

Lag_Lev 
-0.028*** 

(0.005) 

-0.009 

(0.013) 

-0.016 

(0.013) 

Lag_Tang 
0.040** 

(0.041) 

-0.021 

(0.041) 

0.079 

`(0.058) 

Lag_CI 
-0.015*** 

(0.001) 

-0.001*** 

(0.002) 

-0.012*** 

(0.002) 

Lag_CAR 
0.000 

(0.000) 

-0.000 

(0.000) 

-0.000 

(0.000) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

0.000 

(.) 

Time-Fixed Effect YES YES YES 

R2 0.507 0.635 0.635 

Adj R2 0.498 0.597 0.602 

Observations 997 194 231 
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Variables ROA 

Panel C 
The Impact of the Fintech Index on the ROA of Banks of Different 

Sizes 

 large-scale banks small-scale banks 

 (1) (2) 

Lag_Fintech 
0.000*** 

(0.000) 

-0.000 

(0.000) 

Lag_Lev 
-0.025** 

(0.011) 

-0.020* 

(0.011) 

Lag_Tang 
0.001 

(0.024) 

0.046 

(0.031) 

Lag_CI 
-0.012*** 

(0.001) 

-0.016*** 

(0.001) 

Lag_CAR 
0.000 

(0.000) 

-0.000 

(0.000) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time-Fixed Effect YES YES 

R2 0.601 0.496 

Adj R2 0.592 0.479 

Observations 837 586 

Panel D 
The Impact of Fintech on the ROA of Commercial Banks of 

Different Natures 

 national commercial banks local commercial banks 

 (1) (2) 

Lag_Fintech 
0.000*** 

(0.000) 

0.000 

(0.000) 

Lag_Lev 
-0.005 

(0.011) 

-0.053*** 

(0.008) 

Lag_Tang 
0.038 

(0.023) 

0.006 

(0.037) 

Lag_CI 
-0.014*** 

(0.001) 

-0.011*** 

(0.002) 

Lag_CAR 
0.000 

(0.000) 

0.000 

(0.000) 

Lag_Gdpgr 
0.000 

(.) 

0.000 

(.) 

Lag_M2gr 
0.000 

(.) 

0.000 

(.) 

Time-Fixed Effect YES YES 

R2 0.602 0.493 

Adj R2 0.594 0.474 

Observations 888 535 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

Table 6.3 Panel A shows the results of the heterogeneity test of the impact of the Fintech 

index on the ROA of different types of banks (non-listed banks and listed banks). The 

significant difference in the impact of the core Independent Variable, the Fintech index 

(Fintech), on different types of banks reflects the different mechanisms and effects of Fintech 

in different types of banks. In Model (1), for non-listed banks, the coefficient of the Fintech 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

143 

index does not reach the significance level. This result indicates that in non-listed banks, the 

Fintech index has no significant impact on the ROA. This may be because non-listed banks are 

lagging in the application and popularization of Fintech, or they have insufficient investment in 

resources and technology, resulting in Fintech not being able to effectively improve their 

profitability. In addition, non-listed banks may face higher operational and management 

challenges, and the potential advantages of Fintech cannot be fully realized. However, in Model 

(2), for listed banks, the coefficient of the Fintech index is significant at the 1% level. This 

indicates that in listed banks, the Fintech index has a significant positive impact on the ROA. 

Listed banks usually have stronger capital strength and technical reserves and can adopt and 

apply Fintech more quickly, thereby improving their operational efficiency and service quality. 

The application of Fintech in listed banks not only optimizes internal management processes 

but also enhances customer experience and market competitiveness, ultimately improving the 

ROA. 

The reasons behind this heterogeneous phenomenon can be analyzed from several aspects. 

Firstly, due to their financing capabilities in the capital market and higher governance levels, 

listed banks can invest more actively in Fintech, promoting the rapid implementation and 

application of technology. Fintech is fully utilized in these banks, thus bringing significant 

improvements in operating performance. Secondly, the listed banks have a wide market 

coverage and a large customer base. The application of Fintech can more effectively tap into 

customer needs, provide personalized services, and enhance customer loyalty and business 

growth. In addition, the relatively mature risk-management systems and technical support of 

listed banks enable the advantages of Fintech in risk control and compliance to be fully reflected, 

further consolidating their profitability. In contrast, non-listed banks face greater challenges in 

the application of Fintech due to limitations in capital and technical resources. These banks may 

lack sufficient funds and technical support, resulting in poor implementation effects of Fintech 

projects. In addition, the relatively small market scale and customer base of non-listed banks 

make it difficult to fully realize the advantages of Fintech. Therefore, the application of Fintech 

in non-listed banks has limited effect on improving ROA. 

Overall, when the Fintech index acts on different types of banks, it shows significant 

differences and heterogeneity in its impact on their ROA. Listed banks, due to their advantages 

in capital strength, technical reserves, and market coverage, can better utilize Fintech to 

improve operating performance, while non-listed banks, due to limitations in resources and 

technology, have limited effects of Fintech on improving their performance. This finding has 

important implications for policy-making and management practices in the banking industry. 
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Policymakers should provide differential support measures according to the characteristics of 

different types of banks to promote the wide application of Fintech in the banking industry. At 

the same time, bank managers should formulate reasonable Fintech development strategies 

based on their conditions to fully tap the potential of Fintech in improving operating 

performance. 

Table 6.3 Panel B shows the results of the heterogeneity test of the impact of the Fintech 

index on the ROA of banks in different regions. The table divides Chinese banks into those in 

the eastern, central, and western regions and analyzes the impact of the Fintech index (Fintech) 

on the ROA of banks in these regions. The performance of the core Independent Variable, the 

Fintech index, in different regions reflects significant differences in the application and effects 

of Fintech among regions. In Model (1), for banks in the eastern region, the coefficient of the 

Fintech index is significant at the 1% level. This indicates that Fintech has a significant positive 

impact on the ROA of banks in the eastern region. The possible reason is that the eastern region 

has a developed economy, and the application of Fintech is relatively widespread and mature. 

Banks in this region have obvious investments and application effects in Fintech. These banks 

can use advanced Fintech means to optimize business processes, improve operating efficiency, 

reduce costs, and thus enhance profitability. 

However, in Model (2), for banks in the central region, the coefficient of the Fintech index 

does not reach the significance level. This result indicates that in the central region, Fintech has 

no significant impact on the ROA of banks. This may be because the Fintech development level 

in the central region is between that of the eastern and western regions. Although there is some 

applications, it has not reached the level of improving bank performance. Banks in the central 

region may have insufficient investment and application breadth and depth in Fintech, resulting 

in a non-significant improvement effect on ROA. In Model (3), for banks in the western region, 

the Fintech index is significant at the 5% level. This shows that Fintech also has a significant 

positive impact on the ROA of banks in the western region. Although the overall economic and 

Fintech development levels in the western region are relatively backward, in these regions, the 

application of Fintech may bring more obvious marginal benefits. Banks in the western region 

can improve their operating efficiency and service quality through the introduction of Fintech, 

thereby enhancing their profitability. 

The reasons behind this regional heterogeneity phenomenon can be analyzed from several 

aspects. Firstly, the eastern region has a developed economy and a relatively mature financial 

market. Banks in this region started applying Fintech earlier and invested more, resulting in 

more significant technological application effects. Secondly, although the central region has 
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made some progress in economic development and Fintech application, there is still a gap 

compared with the eastern region, and the application of Fintech has not yet reached the stage 

of fully realizing its potential. Finally, due to the relatively low starting point in the western 

region, the introduction of Fintech can bring greater room for improvement and significant 

benefit enhancements. 

These results not only reveal the heterogeneous impact of Fintech on banks in different 

regions but also provide important policy implications. The government and regulatory 

authorities should formulate differential Fintech development strategies according to the actual 

situations of different regions. The eastern region should continue to lead Fintech innovation, 

the central region should increase Fintech investment to promote its widespread application, 

and the western region should focus on supporting infrastructure construction and technology 

introduction to ensure that Fintech can be more widely applied in the banking industry, 

improving the efficiency and stability of the overall financial system. In summary, the impact 

of Fintech on the ROA of banks shows significant heterogeneity in different regions, reflecting 

the differences in economic development levels, technological application capabilities, and 

market environments among regions. By formulating regional-differential policy measures to 

promote the balanced development of Fintech across the country, the goals of enhancing the 

overall competitiveness of the banking industry and promoting high-quality economic 

development can be achieved. 

Table 6.3 Panel C shows the results of the heterogeneity test of the impact of the Fintech 

index on the ROA of banks of different sizes (large-scale banks and small-scale banks). The 

significant difference in the impact of the core Independent Variable, the Fintech index 

(Fintech), on different-sized banks reflects the differences in the application effects and impact 

mechanisms of Fintech in banks of different sizes. In Model (1), for large-scale banks, the 

coefficient of the Fintech index is significant at the 1% level. This indicates that Fintech has a 

significant positive impact on the ROA of large-scale banks. Large-scale banks usually have 

more abundant funds and resources and can invest heavily in the development and application 

of Fintech. By introducing Fintech, these banks have optimized business processes, improved 

operating efficiency, and achieved significant results in risk management and customer service. 

The application of Fintech enables large-scale banks to better manage their balance sheets, 

thereby enhancing their profitability. In Model (2), for small-scale banks, the coefficient of the 

Fintech index does not reach the significance level. This result indicates that in small-scale 

banks, the Fintech index has no significant impact on the ROA. Small-scale banks face greater 

challenges in the application of Fintech due to limitations in funds and technical resources. 
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Although Fintech can provide some operational optimization and cost savings for small-scale 

banks, due to their limited resources, the potential advantages of Fintech cannot be fully realized. 

Therefore, small-scale banks have not significantly improved their ROA through the 

application of Fintech. 

The reasons behind this heterogeneous phenomenon can be analyzed from several aspects. 

Firstly, large-scale banks have stronger capital strength and technical reserves, enabling them 

to invest more resources in the research, development, and application of Fintech, ensuring the 

rapid implementation and effective application of technology. These banks have improved the 

automation level of their businesses through Fintech, optimized customer-relationship 

management, and made significant progress in data analysis and risk control. Secondly, small-

scale banks face dual limitations in funds and technology in the application of Fintech, resulting 

in relatively weak implementation effects of their Fintech projects. Although small-scale banks 

can achieve some business improvements through Fintech, their overall benefits have not been 

significantly enhanced. 

Overall, the application of Fintech in large-scale banks has significantly improved their 

ROA, while its impact on small-scale banks is not significant. This result reflects the scale 

effect in the application of Fintech. Large-scale banks, due to their stronger financial and 

technical capabilities, can make more full use of the advantages of Fintech, thus significantly 

improving their operating performance. In contrast, the limitations in resources and capabilities 

of small-scale banks make it difficult for the application of Fintech to fully realize its potential. 

Therefore, the development of Fintech should consider the differences in bank sizes and 

formulate corresponding strategies and measures to ensure that banks of different sizes can 

benefit from the progress of Fintech. These findings have important implications for bank 

managers and policymakers. Large-scale banks should continue to increase investment in 

Fintech and promote technological innovation and application, while small-scale banks need 

policy and financial support to gradually enhance their technological application capabilities, 

ensuring that Fintech can be widely applied in the entire banking industry and enhancing the 

competitiveness and stability of the industry as a whole. 

Table 6.3 Panel D shows the heterogeneous impact of the Fintech index on the ROA of 

commercial banks of different natures. Model (1) and Model (2) respectively analyze the impact 

of the Fintech index (Fintech) on the ROA of national commercial banks and local commercial 

banks, revealing its differential performance in different types of banks. In Model (1), for 

national commercial banks, the coefficient of the Fintech index is 0.000 and is significant at the 

1% level. This indicates that Fintech improves the ROA of national commercial banks. National 



The Impact of Fintech on the Operations of Chinese Commercial Banks 

147 

commercial banks usually have strong technical capabilities and resources and can apply 

Fintech to a greater extent for business optimization and innovation. Fintech helps these banks 

maintain their competitive advantages in the fierce market competition by improving operating 

efficiency, optimizing customer service, and expanding digital products, thereby enhancing 

their ROA. In addition, the wide-ranging business scope of national commercial banks enables 

them to better manage risks and increase returns using Fintech, which also contributes to the 

growth of ROA. In Model (2), for local commercial banks, the coefficient of the Fintech index 

is 0.000 and does not reach the significance level. This indicates that Fintech has no significant 

impact on the ROA of local commercial banks. Local commercial banks usually have relatively 

small scales, limited technology and resources, and the depth and breadth of Fintech application 

are relatively insufficient. Although Fintech can, to a certain extent, help these banks improve 

operating efficiency and customer service, due to limitations in technical capabilities and 

market scale, its impact on the ROA is relatively limited. Local commercial banks may rely 

more on traditional business models and regional resources, and the application of Fintech has 

not significantly improved their asset-return performance. 

In summary, the impact of Fintech on the ROA shows significant heterogeneity between 

national and local commercial banks. National commercial banks can use Fintech to improve 

operating efficiency and market competitiveness, thus significantly increasing the ROA, while 

local commercial banks, due to limitations in resources and technology, have not significantly 

benefited from the application of Fintech. This result suggests that bank managers and 

policymakers should formulate suitable Fintech development strategies according to the scale 

and resource conditions of banks to fully tap the potential of Fintech in enhancing bank 

operating performance and promoting the overall improvement of the banking industry’s 

efficiency. 

6.5 Robustness test 

Table 6.4 shows the robustness test of the bank Fintech index on the bank’s ROA. This study 

follows the existing literature (Xiong et al., 2021) and uses the natural logarithms of operating 

income (Ln_Income) and net profit (Ln_Netprofit) as alternative variables for operating 

performance to conduct the robustness test. The performance of the core Independent Variable, 

the Fintech index (Fintech), in each column provides evidence for the robustness of its impact 

on bank performance. In Models (1) to (3), with the logarithm of operating income (Ln_Income) 

as the dependent variable, the coefficients of the Fintech index are all significant at the 1% level. 
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This indicates that the Fintech index has a significant positive impact on operating income, and 

the result remains consistent regardless of whether time-fixed effects are controlled. This means 

that the application of Fintech significantly increases the operating income of banks. By 

introducing Fintech, banks can optimize their business processes, improve operating efficiency, 

and provide more accurate services, thereby increasing income sources. 

Table 6.17 Robustness test: The impact of Fintech on bank operating performance 

Variables Ln_Income Ln_Netprofit 

 (1) (2) (3) (4) (5) (6) 

Lag_Fintech 
0.572*** 

(0.020) 

0.583*** 

(0.020) 

0.586*** 

(0.064) 

0.585*** 

(0.025) 

0.608*** 

(0.021) 

0.610*** 

(0.065) 

Lag_Lev  
10.522*** 

(2.562) 

10.501* 

(5.315) 
 

13.449*** 

(2.675) 

13.326*** 

(5.151) 

Lag_Tang  
-11.222 

(7.175) 

-11.953 

(13.011) 
 

-12.806* 

(7.498) 

-12.879 

(13.353) 

Lag_CI  
-2.074*** 

(0.281) 

-2.007*** 

(0.589) 
 

-4.206*** 

(0.295) 

-4.195*** 

(0.599) 

Lag_CAR  
-0.095*** 

(0.020) 

-0.097*** 

(0.029) 
 

-0.076*** 

(0.020) 

-0.079** 

(0.031) 

Lag_Gdpgr  
0.011 

(0.008) 

0.000 

(.) 
 

0.010 

(0.009) 

0.000 

(.) 

Lag_M2gr  
0.013 

(0.009) 

0.000 

(.) 
 

0.025** 

(0.010) 

0.000 

(.) 

Time-Fixed Effect NO NO YES NO NO YES 

R2 0.355 0.452 0.454 0.323 0.482 0.484 

Adj R2 0.355 0.449 0.447 0.322 0.479 0.477 

Observations 1428 1423 1423 1425 1420 1420 

Note: The values in parentheses are standard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels respectively.  

In Models (4) to (6), with the logarithm of net profit (Ln_Netprofit) as the dependent 

variable, the coefficients of the Fintech index are also all significant at the 1% level. This further 

indicates that the Fintech index also has a significant positive impact on net profit. Similarly, 

regardless of whether time-fixed effects are controlled, the results are robust. This shows that 

the application of Fintech not only increases the income of banks but also effectively controls 

costs and improves overall profitability. Fintech directly increases the net profit of banks by 

improving risk management and customer satisfaction, reducing the non-performing loan ratio 

and operating costs. 

The consistency of the robustness test results indicates that the positive impact of Fintech 

on bank performance is verified under different alternative variables. These results strengthen 

the confidence in the positive role of Fintech in enhancing bank performance. Whether it is 

operating income or net profit, Fintech significantly promotes the financial performance of 

banks. Through this series of robustness tests, it can be concluded that the application of Fintech 

has a significant positive impact on both the operating income and net profit of banks. This 
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further proves that Fintech, as an effective tool for enhancing bank performance, fully 

demonstrates its advantages in business process optimization, risk management, and customer 

service. Therefore, banks should continue to increase investment in and application of Fintech 

and utilize the opportunities brought by technological progress to improve their competitiveness 

and profitability. 

6.6 Conclusions 

The development of Fintech is profoundly reshaping the operating logic and models of China’s 

banking industry, achieving a profound transformation from extensive coverage to personalized 

and precise services. This not only improves the customer experience but also injects strong 

impetus into the development of commercial banks, promoting the prosperity of the entire 

banking industry. Looking ahead, bank Fintech, as the core trend of industry evolution, has an 

increasingly significant positive impact on the operating performance of commercial banks. 

This thesis begins with a systematic review of the development process of China’s Fintech in 

recent years, analyzes the multiple factors influencing its development, and the opportunities 

and challenges that have emerged during this process. Subsequently, based on a solid theoretical 

foundation, this thesis explores the all-around impact of Fintech on the operating performance 

of commercial banks, especially focusing on three dimensions: widening the net interest margin, 

reducing operating costs, and enhancing operating efficiency, and analyzes the mechanism of 

Fintech. In addition, this thesis also examines the differences in the operating performance of 

commercial banks under the influence of Fintech and accordingly puts forward several research 

hypotheses, aiming to reveal the potential and challenges of Fintech in enhancing the operating 

performance of commercial banks. 

This thesis, through regression analysis, conclusively reveals that bank Fintech has a 

significant positive promoting effect on its operating performance (measured by ROA); that is, 

there is a positive correlation between the improvement of Fintech development level and the 

accelerated growth of commercial bank operating performance. Further analysis shows that the 

expansion of the net interest margin, the reduction of operating costs, and the enhancement of 

operating efficiency play key mediating roles in this process, jointly constituting the core path 

for Fintech to promote bank performance growth. To explore the differential impacts of Fintech, 

this thesis conducts heterogeneity analysis from multiple dimensions. Firstly, in terms of listing 

status, Fintech has a strong effect on the ROA of listed banks, while it is relatively non-

significant for non-listed banks. This may be attributed to the advantages of listed banks in 
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market competitiveness and technological application capabilities. Secondly, in terms of 

regional differences, banks in the eastern region are significantly more positively affected by 

Fintech than those in the central and western regions. This may be related to the more complete 

Fintech infrastructure and more intense market competition environment in the eastern region. 

Thirdly, in terms of bank size, large-scale banks have significantly improved their ROA after 

applying Fintech, highlighting their strong technological application capabilities and resource 

allocation advantages, while small-scale banks have relatively limited ROA improvement 

effects due to resource and technical constraints. In addition, national commercial banks have 

significantly improved their operating efficiency and market competitiveness through Fintech, 

and their ROA has significantly increased; local commercial banks, due to resource and 

technical bottlenecks, have not fully enjoyed the dividends brought by Fintech. To ensure the 

robustness of the research conclusions, this thesis conducts tests with multiple alternative 

variables and control variables. The results show that whether using the natural logarithm of 

operating income or net profit as an alternative indicator for ROA, Fintech consistently shows 

a positive impact, which further consolidates the positive role of Fintech in enhancing bank 

performance. At the same time, by controlling key variables such as the leverage ratio and cost-

income ratio, this thesis more comprehensively reveals the multiple factors affecting bank 

performance and deepens the understanding of the mechanism of Fintech. 

In summary, this study not only clarifies the multiple paths and differential effects of 

Fintech in enhancing bank performance but also provides strong support for the strategic 

formulation of the banking industry during the digital transformation. In the future, banks and 

regulatory authorities should formulate precise policies based on the specific situations of 

different banks and the market environment to promote the effective application of Fintech, to 

achieve an overall leap in the competitiveness of the banking industry and the stable 

development of the financial system.  
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Chapter 7: Conclusions and Future Research 

7.1 Research conclusions 

This thesis uses the financial data of Chinese commercial banks from 2007 to 2022 from the 

CNRDS (China Research Data Services Platform) database to explore the impact of Fintech on 

the operations of Chinese commercial banks using STATA software. This thesis focuses on 

three core areas: credit risk, bank governance, and operating performance. Through the 

empirical analysis of 351 Chinese commercial banks, the following main conclusions are drawn: 

Firstly, in terms of credit risk, this thesis finds that the Fintech index has a significant 

positive impact on the reduction of bank credit risk. Further mechanism tests reveal the specific 

ways in which Fintech affects credit risk. The study finds that the Fintech index can effectively 

reduce bank credit risk by reducing information asymmetry and increasing the capital adequacy 

ratio. This shows that Fintech not only improves the bank’s ability to obtain and process 

borrower information but also enhances the bank’s financial stability when facing potential 

credit risks. In addition, the impact of Fintech on credit risk shows significant differences 

among different types and sizes of banks. In the comparison between listed and unlisted banks, 

Fintech has a significant effect on reducing the credit risk of unlisted banks, while its impact 

on listed banks is relatively small. In the regional heterogeneity analysis, Fintech significantly 

reduces the credit risk of banks in the eastern and central regions, especially in the central region, 

where its marginal effect is more obvious. This indicates that banks in the central region are in 

the stage of promoting Fintech applications, and the introduction of technology has greatly 

improved their risk-management levels. In contrast, due to the lag in economic development 

and technology application in the western region, the impact of Fintech on credit risk is not 

significant. In the comparison of banks of different sizes, Fintech significantly reduces the 

credit risk of small-scale banks, and its influence is greater than that on large-scale banks. 

Small-scale banks traditionally rely more on experience and manual operations, and the 

application of Fintech provides them with modern risk-control tools, significantly enhancing 

their risk-management capabilities. 

Secondly, regarding bank governance, the regression analysis results show that the 

development of Fintech has a significant and positive impact on commercial bank governance. 
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Specifically, Fintech significantly enhances the governance effectiveness of banks by 

improving information transparency, refining risk management, and perfecting internal control 

mechanisms. When analyzing the impact mechanism, this thesis finds that Fintech reduces the 

management agency costs of banks and improves the readability of annual report texts. Both 

aspects play a positive role in improving the bank governance system and enhancing 

governance capabilities. In addition, this research analyzes the significant heterogeneous 

impact of Fintech on bank governance. Specifically, in terms of listing-status differences, the 

results show that Fintech promotes the governance level of listed banks, while its impact on 

non-listed banks is not obvious. In the regional-difference analysis, the results show that banks 

in the eastern region significantly benefit from the positive impact of Fintech, while the central 

and western regions do not show similar effects. This reflects that due to the developed 

economy and complete Fintech infrastructure in the eastern region, banks can more efficiently 

use these technologies to enhance governance effectiveness; in contrast, banks in the central 

and western regions are relatively insufficient in technology adoption and market 

competitiveness, limiting the role of Fintech in enhancing their governance levels. Finally, in 

the comparison of bank sizes, large-scale banks, with their advantages in capital and technology, 

have achieved significant results in the application of Fintech and effectively improved their 

governance structures. However, local commercial banks, due to limitations in resources and 

technical capabilities, may face greater implementation costs and technical adaptation 

challenges, resulting in poor application effects of Fintech or even negative impacts. The 

customer groups of local commercial banks are relatively single, and the standardization and 

automation of Fintech may not fully meet customer needs and may even reduce customer 

experience and loyalty. In addition, when facing the risk-management and compliance 

challenges brought by emerging Fintech, local banks may lack sufficient capabilities and 

resources to respond, thus leading to a decline in governance levels. 

Finally, in terms of operating performance, the regression analysis reveals that bank Fintech 

has a significant positive promoting effect on its operating performance (measured by ROA), 

that is, there is a positive correlation between the improvement of Fintech development level 

and the enhancement of commercial bank operating performance. Further analysis shows that 

the increase in the net interest margin, the reduction of operating costs, and the enhancement of 

operating efficiency play key mediating roles in this process, jointly constituting the core path 

for Fintech to promote bank performance growth. To explore the diversity of Fintech’s impact, 

this thesis conducts heterogeneity analysis from multiple perspectives. Firstly, in terms of 

listing status, Fintech significantly increases the ROA of listed banks, while its impact on non-
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listed banks is relatively limited, which may be due to the advantages of listed banks in market 

competitiveness and technological application capabilities. Secondly, the regional-difference 

analysis shows that banks in the eastern region are significantly more positively affected by 

Fintech than those in the central and western regions, which may be related to the more 

complete Fintech infrastructure and more intense market competition environment in the 

eastern region. Secondly, in terms of bank size, large-scale banks have significantly improved 

their ROA after applying Fintech, highlighting their strong technological application 

capabilities and resource-allocation advantages, while small-scale banks have relatively limited 

ROA improvement effects due to resource and technical constraints. In addition, national 

commercial banks have significantly improved their operating efficiency and market 

competitiveness through Fintech, and their ROA has increased significantly; while local 

commercial banks, due to insufficient resources and technology, have not fully utilized the 

advantages brought by Fintech. To ensure the robustness of the research conclusions, this thesis 

conducts tests using multiple alternative variables and control variables. The results show that 

whether using the natural logarithm of operating income or net profit as an alternative indicator 

for ROA, Fintech consistently shows a positive impact, which further consolidates the finding 

of the positive role of Fintech in enhancing bank performance.  

7.2 Research limitations and future research 

This thesis also has some limitations, which pave the way for future research. For example, the 

sample period analyzed includes the COVID period, which may have affected the variables and 

created some noise, and more bank level control variables could be considered. The second 

limitation relates to the significant differences in size of some groups such as listed versus non- 

listed banks. In addition, based on the research conclusions of this thesis, more future research 

can be further expanded and deepened in many aspects, especially in the impact of Fintech on 

bank credit risk, governance level, and operating performance. Firstly, in terms of credit risk, 

although this study has revealed that Fintech significantly reduces bank credit risk, future 

research can further explore the specific impact paths and effectiveness differences of different 

types of Fintech (such as big-data analysis, artificial intelligence, blockchain, etc.) on credit 

risk. In particular, it is necessary to study how to effectively use these technologies in banking 

business practices to improve risk identification and management capabilities. In addition, with 

the continuous changes in the financial market and the emergence of new financial instruments, 

future research can also explore the role and effectiveness of Fintech in dealing with emerging 
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risks and sudden risk events. 

Secondly, regarding the bank governance level, future research should further explore the 

adaptability and effectiveness differences of Fintech under different regulatory environments 

and institutional backgrounds. Although this study finds that Fintech has a significant positive 

effect on bank governance, the regulatory policies and market environments of different regions 

and countries vary, which may affect the actual application effects of Fintech. Therefore, future 

research can start from an international-comparison perspective, explore the differences in 

Fintech development paths and governance effects in different countries and regions, and 

analyze the causes of these differences. In addition, research can also focus on the 

heterogeneous impact of Fintech on the governance of different types of banks (such as state-

owned banks, private banks, foreign-funded banks, etc.) and explore the advantages and 

disadvantages of these banks in Fintech applications. In terms of operating performance, 

although this study shows that Fintech has a significant positive impact on performance 

indicators such as bank ROA, future research can further explore the impact mechanisms of 

Fintech on other key performance indicators. Especially in the context of the constantly 

changing global economic and financial environment, how Fintech helps banks improve their 

ability to respond to external shocks and maintain stable operating performance is a question 

worthy of in-depth research. In addition, future research can also explore the impact of Fintech 

on the long-term performance of banks. Especially through longitudinal data analysis, it can 

reveal the dynamic impact of Fintech on bank performance at different development stages. 

Overall, the application of Fintech in the banking industry is still in a stage of rapid 

development and change. Future research should pay more attention to exploring the potential 

and challenges of emerging Fintech, especially in research on technological innovation, 

regulatory adaptability, and market competitiveness. At the same time, with the global 

development of Fintech, researchers can strengthen cross-national comparative research, 

explore the Fintech development experiences and best practices of different countries and 

regions, and provide theoretical support and practical guidance for the development of global 

Fintech. In short, the impact of Fintech on the banking industry is multi-dimensional and 

dynamic. Future research should continue to explore its role and potential in improving bank 

efficiency, enhancing governance levels, and reducing risks in the constantly changing financial 

environment.
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