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Abstract

This paper selects 50 listed commercial banks in China from 2012 to 2023 as research sam-
ples, and employs the fixed effects model and Hansen'’s threshold regression method to
systematically examine the impact mechanism and non-linear characteristics of FinTech
development on the profitability of commercial banks. The key findings are summarized as
follows: (1) FinTech significantly undermines the overall profitability of commercial banks
by reshaping the competitive landscape of the industry and intensifying the technology sub-
stitution effect. This is primarily reflected in the reduction in traditional interest income and
the erosion of market share in intermediary business. (2) Heterogeneity analysis indicates
that large state-owned banks and joint-stock banks experience more pronounced negative
impacts compared to small and medium-sized banks. (3) Additional research findings
reveal a significant single-threshold effect between FinTech and bank profitability, with a
critical value of 4.169. When the development level of FinTech surpasses this threshold, its
inhibitory effect diminishes substantially, suggesting that after achieving a certain degree
of technological integration, commercial banks may partially alleviate external competitive
pressures through synergistic effects. This study offers crucial empirical evidence and
theoretical support for commercial banks to develop differentiated technology strategies
and for regulatory authorities to design dynamically adaptable policy frameworks.

Keywords: FinTech; commercial banks; profitability; threshold effect

1. Introduction

In recent years, the rapid global development of FinTech has led to profound changes
in the financial industry’s ecosystem through innovations such as artificial intelligence,
blockchain and cloud computing (Li et al., 2022). This transformation is particularly notable
in developing countries. As highlighted in the “FinTech Ecosystem Blue Book 2024”, pub-
lished by the China Academy of Information and Communications Technology, emerging
economies commonly confront challenges including limited access to traditional finan-
cial services, rapid mobile internet penetration, and continuous evolution of regulatory
frameworks. These conditions have enabled digital banks in countries such as Brazil and
Kenya to capture market share through innovative and disruptive business models. In
China, the application of FinTech has been increasingly expanded and deepened through
the dual impetus of policy support and technological advancement, ranging from mobile
payments and robo-advisors to the pilot implementation of digital currencies. These tech-
nological advancements have not only spurred the emergence of new financial models but
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also significantly influenced the operational methods, service efficiency and profit struc-
tures of traditional commercial banks (Kayed et al., 2025). Compared to other developing
countries, China demonstrates a notably pronounced policy-driven development model,
characterized by continuously refined top-level design. The “FinTech Development Plan
(2022-2025)" issued by the People’s Bank of China has delineated a clear roadmap for digi-
tal transformation, outlining key tasks such as enhancing governance systems, unlocking
the value of data elements, and deepening the application of technologies. The 2023 Central
Financial Work Conference further underscored the importance of advancing the “five
major areas” of sci-tech finance, green finance, inclusive finance, pension finance and digi-
tal finance, providing strategic direction for the core applications of FinTech. Meanwhile,
the regulatory framework has been continuously optimized. By reinforcing institutional
supervision, conduct supervision, functional supervision, penetrative supervision, and
continuous supervision, the state ensures comprehensive coverage of all financial activities,
thereby effectively guiding the regulatory practices of FinTech. Furthermore, as noted in
the “FinTech Ecosystem Blue Book 2024”, while many developing countries remain focused
on basic regulatory compliance, China has advanced over 200 FinTech innovation projects
into regulatory sandbox testing through its sophisticated implementation of functional and
penetrative supervision. In terms of market scale and technological application, China’s
FinTech industry has experienced rapid expansion. As reported in the “China Fintech
and Digital Finance Development Report 2024”, by the end of 2023, the FinTech market
size in China had reached CNY 618.3 billion. Although it still lags behind global leading
markets in certain dimensions, China demonstrates a significantly deeper penetration into
the banking sector compared to similar economies such as India and Vietnam.

However, Chinese commercial banks are under increasing pressure due to the deepen-
ing of interest rate liberalization, heightened industry competition and stricter regulatory
requirements (Shen et al., 2023). In conjunction with the disruptive impact of FinTech,
these factors have substantially undermined the sustainability of their traditional profit
models. Historically, the profit sources of Chinese commercial banks have predominantly
depended on the traditional interest margin between deposits and loans (Zhang et al.,
2023). With the deepening of interest rate liberalization reform, lending rates on the asset
side have progressively decreased, while deposit costs on the liability side have steadily
increased. This dynamic has directly squeezed the profit margins of commercial banks
(Wu et al., 2023). Simultaneously, the rapid rise in FinTech has substantially disrupted
the traditional banking business model. FinTech not only reshapes how customers access
financial services but also challenges the traditional bank service model, which is largely
reliant on offline branches, to meet the growing demand for online services (Baker et al.,
2023). Moreover, commercial banks have historically neglected the long-tail customer
segment. In contrast, FinTech companies, leveraging their technological advantages and
agile service models, have swiftly penetrated this market segment, engaging in fierce com-
petition with commercial banks (Ma, 2024). By influencing the development of commercial
banks’ asset side, liability side, and intermediary businesses, FinTech has further intensified
market competition, thereby profoundly impacting the profitability of commercial banks
(Song et al., 2023).

As illustrated in Figure 1, the Return on Assets (ROA) of Chinese commercial banks
has exhibited a pronounced downward trend over the past decade. Notably, the perfor-
mance varies across different types of commercial banks. In particular, rural commercial
banks have experienced the most significant decline in ROA. This phenomenon is likely
attributable to the fact that rural commercial banks primarily serve small and medium-sized
cities and rural areas, where the economic development level and residents’ income are
relatively low. Consequently, borrowers in these regions tend to have weaker repayment
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capabilities and face higher credit risks, which imposes a substantial negative impact on
ROA risks (W. Wang et al., 2022). In contrast, state-owned large commercial banks and
joint-stock banks initially displayed a similar trend. However, the decline in ROA for
state-owned large commercial banks was more moderate. It is important to highlight that
despite the vigorous development of FinTech by Chinese commercial banks starting around
2016, the ROA of various commercial banks continued to decline during the early stages
of FinTech adoption. Nevertheless, in recent years, as FinTech has gradually matured, the
rate of decline in commercial banks” ROA has slowed down. Moreover, some joint-stock
commercial banks have even shown signs of ROA recovery.
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Figure 1. Return on Asset of China’s Different Types of Banks, 2014-2023. Source: China Banking
and Insurance Regulatory Commission (2014-2023).

It is important to emphasize that, within the commercial banking sector, FinTech
not only introduces new competitive pressures but also creates significant opportunities
for innovation and growth (Tong & Yang, 2025). The rapid advancement of FinTech has
substantially broadened the strategic options for commercial banks in terms of business
management and operational development. This has driven banks to proactively pursue
transformation and innovation, thereby unlocking new potential for profitability enhance-
ment (Hu et al., 2024). Presently, the construction of a digital China has emerged as a critical
strategic direction for national development. In this context of digital transformation,
major banks are actively advancing the deep integration of FinTech into the banking sector
by increasing R&D investment, strengthening the recruitment of technology talent, and
enhancing the application of cutting-edge technologies (Lee et al., 2021). It is evident that
FinTech exerts a significant “double-edged sword” effect on the profitability of commercial
banks. Against this backdrop, clarifying the underlying mechanisms, comprehensive im-
pacts, and heterogeneous effects of FinTech across different types of banks has become a
critical research priority requiring in-depth investigation. Further exploration of this issue
contributes not only to the theoretical understanding of the interplay between financial
innovation, technological disruption, and bank performance, particularly within China’s
unique policy and market context, but also enables banks to comprehensively evaluate the
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opportunities and challenges posed by FinTech, optimize resource allocation, and develop
differentiated, stage-based competitive strategies to enhance their core competitiveness.
Furthermore, such research provides valuable theoretical insights and practical guidance
for regulators seeking to strike a balanced approach between fostering FinTech innovation,
mitigating potential risks, and ensuring fair competition within the banking sector. There-
fore, examining the impact of FinTech on the profitability of Chinese commercial banks
holds significant theoretical and practical implications for understanding the evolution of
banking business models (Qi et al., 2021), refining strategic decision-making processes, and
strengthening regulatory policy frameworks.

2. Literature Review

“FinTech” is an abbreviation of “Financial Technology”. In recent years, it has gained
prominence globally and is now widely applied across various sectors of financial services,
effectively becoming synonymous with innovation in this domain. In 2016, the Global Fi-
nancial Stability Board (FBS) provided an initial definition that has since gained widespread
acceptance in academic circles. This definition elucidates how advancements in network
information technology drive financial innovation, thereby facilitating enhancements in
operational models, products, and services within the financial sector while simultane-
ously improving the overall quality of financial offerings. Ba and Bai (2016) are widely
acknowledged as two pioneers in China who first articulated the concept of FinTech. They
emphasized that FinTech facilitates the deep integration of finance and technology through
the application of advanced technological tools, thereby more effectively addressing public
needs, substantially reducing operational costs, and simultaneously enhancing service
efficiency. Furthermore, Yu and Li (2023) expanded on the notion of FinTech as a form of
financial transformation propelled by diverse technological innovations, which has been
extensively adopted in traditional financial institutions and their operational processes.
Such innovations not only redefine financial products, service models, and operational
methods, but also significantly improve overall operational efficiency while effectively
cutting costs.

Based on an extensive review of the existing literature, the rapid advancement of
FinTech has profoundly and transformationally impacted the traditional business models
of commercial banks. As a technology-driven form of financial innovation, FinTech has
not only substantially enhanced the allocation efficiency of financial resources but also
significantly boosted the profitability of financial institutions. As Yu and Yu (2021) stated,
their empirical analysis reveals that FinTech positively impacts the profitability of Chinese
commercial banks. This effect is particularly pronounced for banks with larger asset
scales, as these institutions experience a more substantial increase in profits. Chhaidar
et al. (2022) comprehensively examined the interaction between FinTech investment and
the overall performance of European banks, with a particular focus on how bank size
influences the effectiveness of digital transformation. The findings reveal a significant
positive correlation between FinTech adoption and bank profitability, suggesting that
higher levels of digitalization can substantially enhance profit margins. Furthermore,
the study highlights that larger banks possess greater advantages in leveraging FinTech
investments to boost operational efficiency. Consequently, intensifying investment in
FinTech has been demonstrated to be a viable and promising strategy for improving bank
performance, particularly yielding more pronounced benefits for large banks. Kharrat et al.
(2024) investigated the relationship between the level of FinTech development and the
performance of both traditional banks and Islamic banks in the Middle East-and-North
African region. Their findings demonstrate that FinTech innovation positively contributes
to enhancing bank performance, profitability, and stability. In addition, Nugroho and
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Sugiyanto (2023) explored the influence of FinTech on bank profitability and examined
the shifts in profitability as FinTech progressively evolved in Indonesia. Their findings
indicate that FinTech innovation in the banking sector has not substantially altered the
traditional business model. Rather, it has created new avenues for expanding FinTech
services and enhancing bank profitability. According to the research by Y. Wang et al.
(2024), a systematic analysis of data from 13 representative listed commercial banks in
China between 2011 and 2021 was conducted to explore the impact of FinTech innovation
on the sustainable profitability of commercial banks. The findings indicate that financial
innovation has significantly enhanced the operational efficiency and profitability of these
banks. More specifically, advancements in key areas such as digital payment systems,
online banking services and blockchain technology are identified as the primary drivers of
this positive transformation.

Nevertheless, several academics argue that FinTech could potentially have adverse
effects on commercial banks. Zhao et al. (2022) employed patent data and the FinTech devel-
opment index to investigate the precise impact of FinTech innovation on the performance of
Chinese banks. The results reveal that, in general, FinTech innovation tends to weaken bank
profitability and negatively affect asset quality, with this trend being especially pronounced
in large state-owned commercial banks. Corbet et al. (2023) constructed a regression model
to systematically analyze the impact of FinTech innovation on the profitability of 36 listed
banks in China. Their findings indicate a significant inverse relationship between FinTech
innovation and bank performance. Further analysis demonstrates that state-owned banks,
joint-stock commercial banks, and institutions with longer operating histories are more
vulnerable to the adverse effects of FinTech innovation compared to city commercial banks,
rural commercial banks, and those with shorter establishment times. Yudaruddin (2023)
focused on investigating the impact of FinTech on the operational efficiency of Islamic
banks and traditional banks in Indonesia. The research findings suggest that the rise in
FinTech start-ups has exerted a certain degree of negative pressure on the operational
performance of traditional banks. Yin and Peng (2024) selected 42 A-share listed banks as
research subjects to investigate the impact of FinTech on the profitability of commercial
banks. Using the period from 2011 to 2022 as the sample timeframe, they constructed
an unbalanced panel dataset for empirical analysis. Their findings indicate that the ad-
vancement of FinTech has substantially enhanced the operational efficiency and service
quality of commercial banks. Nevertheless, it also exerts a certain restraining effect on
their profitability.

In addition, some scholars have also highlighted that the relationship between FinTech
and commercial banks is not merely a linear correlation but instead exhibits a complex
non-linear dynamic. Xiong et al. (2021) investigated the impact mechanism through which
FinTech influences the operational performance of commercial banks. The findings show
that, overall, the crowding-out effect of FinTech on commercial banks outweighs its technol-
ogy spillover effect, thereby significantly diminishing the operational performance of banks.
By employing a piecewise regression model to further analyze the dynamic relationship
between FinTech and bank performance, the results reveal that as the development level
of FinTech advances, the crowding-out effect gradually diminishes, while the technology
spillover effect progressively intensifies. Consequently, a non-linear relationship exists
between FinTech and the operational performance of commercial banks, characterized by
an initial inhibitory phase followed by a promotional phase. Pham et al. (2023) selected
57 banks as their research sample and integrated FinTech financing data from Malaysia,
the Philippines, Thailand, Indonesia, and Vietnam spanning from 2017 to 2021. They
conducted a systematic analysis of the impact of FinTech financing on bank profitability.
The results demonstrate that while the growth of FinTech financing exerts a certain negative
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influence on bank profitability in the short term, its lagged effect substantially enhances
bank profitability over time. According to the research by Bu and Tang (2024), an empirical
analysis using a two-way fixed effects model was carried out to examine how FinTech
development influences the operating performance of commercial banks. The findings
indicate that, from a dynamic perspective, there exists a significantly U-shaped relationship
between FinTech development and the performance of commercial banks.

At present, significant advancements have been achieved in the research on the impact
of FinTech on commercial banks. However, several limitations remain that require further
investigation. These gaps offer valuable theoretical potential and practical foundations for
the development and expansion of this study. In the existing literature on the impact of
FinTech on commercial bank profitability, the focus has predominantly centered on linear
relationships, with limited attention given to potential non-linear effects, particularly the
structural changes that may occur when FinTech development reaches a critical threshold.
To address this gap, this study departs from the conventional linear analytical framework
and employs a threshold effect regression model to empirically examine the presence
of key threshold values in FinTech development. It further investigates the dynamic
shifts in the direction and magnitude of FinTech’s impact on bank profitability as these
thresholds are crossed, thereby providing deeper insight into the complex non-linear
relationship and identifying pivotal turning points between FinTech advancement and
banking performance. Additionally, regarding the selection of FinTech indicators, most
existing studies predominantly rely on the Digital Inclusive Finance Index developed
by Peking University and directly utilize the data from the provinces where the bank
headquarters are located for analysis. This paper addresses this limitation by introducing an
improvement. Specifically, it incorporates the number of bank branches in each province as
a weighting factor into the analytical framework, thereby recalculating the provincial Digital
Inclusive Finance Index. This adjustment enables a more precise depiction of the FinTech
environment in which commercial banks operate. Therefore, this study seeks to enhance the
precision of measuring the shaping of commercial banks by the FinTech environment and
to thoroughly examine the non-linear dynamic pathways through which this environment
influences profitability. This provides more detailed and in-depth empirical evidence for
understanding the complexity of the interaction between FinTech and commercial banks.

3. Mechanism and Research Hypotheses

In terms of the impact of FinTech on the profitability of commercial banks, FinTech not
only intensifies external competitive pressure but also systematically affects their traditional
profit models through technological substitution. This mechanism can be examined in
greater detail across multiple dimensions.

FinTech platforms, by leveraging their technological advantages, have exerted a dual
impact on the core businesses of banks (Wei & Yang, 2024). On the liability side, internet
payment systems and digital currencies, through scenario integration and data-driven
strategies, have significantly diverted bank deposits and increased the cost of funds (Chen
etal., 2019; Yin & Peng, 2024). For instance, third-party payment platforms such as Alipay
and WeChat Pay, capitalizing on high-frequency application scenarios like e-commerce
transactions and social interactions, have transformed traditional demand deposits in banks
into low-interest reserve funds or money market funds. This has compelled banks to raise
interest rates in order to maintain the scale of their liabilities. Meanwhile, blockchain-
supported digital currencies, through their peer-to-peer transaction mechanisms, have
diminished the intermediary role of banks in money creation, further reducing opportuni-
ties for acquiring low-cost funds. On the asset side, FinTech companies, utilizing big data
credit assessment and algorithmic pricing technologies, have expanded the service bound-
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aries of traditional banks in catering to small and micro enterprises as well as individual
customers, thereby weakening the dominant position of banks in credit negotiation (Zhang,
2023). According to the financial intermediation theory, the primary function of banks is to
reduce information asymmetry and lower transaction costs. However, FinTech, through
technological spillover effects (such as big data risk control and distributed ledger technol-
ogy), has lowered market entry barriers and gradually eroded the traditional advantages
of banks in the deposit-loan interest rate spread.

In addition, the impact of FinTech on banks’ non-interest income is particularly pro-
nounced (Bu & Tang, 2024). The standardized and disintermediated nature of robo-advisors
and blockchain technology has gradually eroded banks’ traditional dominance in areas
such as wealth management and payment settlement. For example, FinTech companies like
Ant Group have attracted substantial funds from long-tail users by launching standardized
wealth management products such as Yu'E Bao (Li et al., 2022). Additionally, through
blockchain technology, these companies have enabled disintermediated cross-border pay-
ment and settlement operations, directly compressing banks’ revenue streams in wealth
management fees, custody fees, and cross-border settlement services.

Meanwhile, to counter the competitive pressure posed by FinTech, banks are com-
pelled to invest heavily in developing Al-based risk control systems, constructing cloud
computing infrastructure, and enhancing data governance frameworks. However, it is
challenging for individual banking institutions to achieve the scale advantages possessed
by internet platforms or to offset high technology investment costs through efficiency
improvements in the short term.

Therefore, the impact of FinTech on the profitability of commercial banks is not
only manifested in direct operational aspects, such as the narrowing of the deposit-loan
interest rate spread and the decline in non-interest income, but also through the “cost
black hole” effect caused by technological investment, which has fundamentally reshaped
the competitive dynamics and profit model of the banking industry. Based on the above
analysis, this paper proposes the following hypothesis:

H1. Overall, the development of FinTech will have a significant negative impact on the profitability
of Chinese commercial banks.

At present, Chinese commercial banks can be categorized into four major types based
on their scale and business scope: large state-owned commercial banks, joint-stock com-
mercial banks, city commercial banks, and rural commercial banks. These four types of
banks exhibit significant differences in business philosophy, business structure, resource
allocation, regional market positioning, and policy support. Based on the core principles of
the resource-based view and financial intermediary theory, bank profitability is fundamen-
tally tied to its unique resource endowments, core competencies, and strategic positioning
within a given market structure. As a disruptive external force and a critical technolog-
ical enabler, FinTech influences bank profitability through multiple pathways, such as
reshaping cost structures, generating new revenue streams, enhancing risk management
efficiency, and intensifying market competition (Li et al., 2022). However, the magnitude
and direction of these effects are significantly moderated by both internal resource con-
ditions and external market environments, leading to substantial heterogeneity across
institutions. Specifically, while large state-owned and joint-stock banks possess advantages
in capital strength and operational scale, their heavy reliance on traditional interest in-
come, complex organizational structures, and rigid decision-making processes may hinder
their adaptability to rapid FinTech-driven changes, rendering their core businesses more
susceptible to competitive displacement (Bu & Tang, 2024). In contrast, city commercial
banks and rural commercial banks, despite having relatively limited resource endowments,
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often exhibit greater agility and responsiveness due to their localized focus, streamlined
decision-making, and lighter institutional legacies. These characteristics may enable them
to better leverage FinTech for service innovation, regional market expansion, and targeted
risk management. Consequently, theoretical analysis suggests that the impact of FinTech
on bank profitability is systematically differentiated by variations in resource configuration,
business model dependency, transformation capacity, and organizational inertia across
bank types. Based on the aforementioned analysis, this paper puts forward the following
research hypothesis:

H2. The impact of FinTech on the profitability of different types of commercial banks varies significantly.

4. Materials and Methods
4.1. Model

In order to investigate the impact of FinTech development on the profitability of
commercial banks, this paper selects balanced panel data from 50 listed banks for empirical
analysis. Given that incorporating time fixed effects might dilute the influence of macro-
control variables, and in line with the research hypotheses proposed in this paper, the
following individual fixed effects model is constructed:

ROA;jt = Bg + B1FinTechy + B,GGDPy + B3NIMji+ B4CIR;: + BsCAR;: + BNIIR: + B7CR4y + 1y + ey @)

where i denotes an individual bank; t represents time; |; corresponds to the individual
fixed effect; 3 signifies the parameter to be estimated within the model; and e;; stands for
the random disturbance term.

4.2. Variables

Profitability serves as a critical metric for assessing the performance of commercial
banks. Currently, the academic community predominantly employs two approaches to
evaluate profitability: return on assets (ROA) and return on equity (ROE). Specifically, ROA
is defined as the ratio of net profit to average total assets, whereas ROE represents the
ratio of net profit to average net assets. Higher values of these ratios generally indicate
stronger profitability for commercial banks. In this study, drawing on the research by
Song et al. (2023), Bu and Tang (2024), Wei and Yang (2024), and Yin and Peng (2024), we
opt to use ROA as the primary indicator for measuring profitability. This decision aligns
with scholarly observations that while ROE effectively captures the profit contribution
of net assets, it overlooks the pivotal role of credit assets in the operational dynamics of
commercial banks (Song et al., 2023; Wei & Yang, 2024).

Regarding the core explanatory variable of the FinTech development level, numerous
scholars currently employ two primary measurement approaches. The first approach
leverages text mining technology to construct a FinTech index through steps such as text
dimensionality reduction and factor analysis. Nevertheless, due to the subjectivity in
keyword selection and the dynamic nature of these keywords, this method may introduce
certain fluctuations in the index results. The second approach utilizes the provincial
Digital Inclusive Finance Index jointly developed by the Peking University Digital Finance
Research Center and the Ant Financial Research Institute as an alternative indicator. Given
the continuity, authority, and wide applicability of these data, this study draws on the
research of scholars such as Lv et al. (2022), Song et al. (2023), and Bu and Tang (2024),
ultimately selecting the Peking University Digital Inclusive Finance Index as the core
indicator for measuring the development level of FinTech. It is important to note that
the core business activities of banks primarily occur in their branches, which are directly
influenced by FinTech. Therefore, depending exclusively on the Inclusive Finance Index of
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the city where the headquarters is located may result in an underestimation of the actual
disparities in FinTech application among sample banks. To more accurately capture the
characteristics of the FinTech environment in which banks operate, this paper introduces
the number of bank branches in each province as a weighting factor and applies a weighted
adjustment to the provincial Digital Inclusive Finance Index.

When selecting control variables, this paper conducted an analysis from three dimen-
sions: macro, industry, and micro. At the macro level, the growth rate of gross domestic
product (GGDP) is chosen as a key influencing factor. GGDP indirectly affects credit
demand and asset quality, thereby having a profound impact on the profitability of com-
mercial banks. Generally, the profit level of commercial banks is positively correlated with
the overall trend of economic development. At the industry level, the market concentration
ratio (CR4), specifically represented by the proportion of the assets of the four major banks
in China in the total assets of the banking industry, is selected as an important influencing
factor. A higher ratio indicates that commercial banks have a stronger competitive edge in
terms of asset size, which enhances their ability to withstand risks. At the micro level, this
paper selects multiple indicators for analysis, including the net interest margin (NIM), the
cost-to-income ratio (CIR), the capital adequacy ratio (CAR), and the non-interest income
ratio (NIIR). The NIM refers to the ratio of net interest income to the average scale of
interest-earning assets, reflecting the bank’s ability to generate net interest income through
deposit and loan businesses. A higher NIM typically signifies stronger profitability. The
CIR measures the proportion of business and management expenses to operating income.
A lower ratio indicates higher operational efficiency and cost control ability, further en-
hancing profitability. The CAR reflects the ratio of net capital to risk-weighted assets and
serves as a critical indicator for assessing the bank’s risk-bearing capacity. Appropriately
increasing the CAR can enhance market confidence and expand credit lending capacity.
The NIIR is defined as the ratio of non-interest income, including net fees and commissions
income as well as investment income to total revenue. This metric reflects the degree
of diversification in a bank’s income structure. A higher NIIR indicates that banks are
less reliant on traditional interest income and possess an enhanced capacity to withstand
interest rate risks. Descriptions of the variables are shown in Table 1.

Table 1. Descriptions of Variables.

Variable Type Variable Name Variable Symbol Formula
Dependent Variable Return on Assets ROA Net profit/average total assets
Independent Variable FinTech Index FinTech nghted. Peking Unlver51ty Digital
Financial Inclusion Index/100
Macroeconomic GGDP Growth rate of GDP
Development
The ratio of total assets held by
Control Variable Concentration Ratio CR4 China’s top 4 banks to total assets
held by all banks in China
Cost-to-Income Ratio CIR Business and ma.nag'ement
expenses/operating income
Net Interest Margin NIM Net. interest 1nc9me/average
interest-bearing assets
Capital Adequacy Ratio CAR Net capital /risk-weighted assets
Non-Interest Income Ratio NIIR Non-interest income/total revenue

In addition, in the robustness testing step, we further incorporated control variables
such as the asset/liability ratio (ALR) and bank competitiveness (measured by the Lerner
Index). The ALR represents the proportion of funds sourced from liabilities relative to
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a bank’s total assets, calculated as total liabilities divided by total assets. A higher ALR
implies that a bank can utilize more external financing to expand its interest-bearing assets,
thereby potentially enhancing net interest income. However, this may also expose the bank
to risks such as deteriorating asset quality and increased liquidity risk. The Lerner Index
functions as a key metric for evaluating the degree of market power within the banking
sector, illustrating the external competitive landscape faced by firms. It is calculated as the
ratio of the difference between operating revenue and operating costs to operating revenue
(Peress, 2010; Datta et al., 2011). A higher Lerner Index value indicates a less competitive
market structure, implying greater market power for firms.

4.3. Data

On 18 May 2011, the People’s Bank of China granted payment licenses to 27 third-party
payment institutions, signifying the formal initiation of the integration between the internet
and the financial sector. This action also marked the inclusion of third-party payment
services within the national regulatory framework (Tang et al., 2024). Given that the Digital
Inclusive Finance Index for 2024 has not yet been released by Peking University, this study
employs the balanced panel data of 50 listed banks from 2012 to 2023 for research. The
relevant financial data are mainly obtained from the CSMAR database, while missing
figures are supplemented and adjusted by referring to the annual reports of each bank.
The index of FinTech data is provided by the Digital Finance Research Center of Peking
University, while the macroeconomic data are obtained from the official website of the
National Bureau of Statistics. To mitigate the influence of extreme values, this paper applies
a 1% winsorization to all continuous variables at both tails.

5. Results and Discussion
5.1. Descriptive Statistics

Table 2 displays the descriptive statistical results of the variables. The mean of ROA is
0.916, while the median is 0.910. The proximity between the two suggests that the distribu-
tion of ROA is relatively symmetric. The standard deviation of ROA is 0.274, indicating
moderate variation in profitability among the sample banks, with overall fluctuations
remaining relatively small. For the level of FinTech development, the mean is 2.890, the
median is 2.977, and the standard deviation is 0.971. The relatively high standard deviation
highlights significant heterogeneity in FinTech adoption across the sample. Concerning
the control variables, GGDP, CIR, and NIIR exhibit large standard deviations and wide
ranges between their maximum and minimum values, reflecting substantial variability
among the sample banks in these dimensions. Conversely, NIM, CAR, CR4, Lerner, and
ALR demonstrate smaller standard deviations and narrower ranges, suggesting stability or
moderate differences in these variables.

Table 2. Descriptive Statistics for Variables.

Variable N Mean p50 SD Min Max
ROA 600 0.916 0.910 0.274 0.120 1.626
FinTech 600 2.890 2.977 0.971 0.942 4.519
GGDP 600 8.273 8.440 2.993 2.740 13.390
NIM 600 2.329 2.258 0.538 1.310 3.885
CIR 600 30.816 30.010 6.236 19.643 61.125
CAR 600 13.401 13.210 1.590 10.485 18.135
NIIR 600 20.142 19.515 10.043 2.175 47.723
CR4 600 53.801 52.558 2.206 51.764 58.641
ALR 600 92.772 92.643 1.181 90.274 95.772

Lerner 600 0.460 0.443 0.126 0.213 0.772
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Figure 2 reveals the relationship between the development level of FinTech and the
profitability of commercial banks. Using the quantile method, this paper categorizes the
development level of FinTech into ten groups and calculates the mean of ROA of banks in
each group. As shown in the figure, as the regional FinTech development level increases
gradually, the profitability of banks exhibits a trend of first declining and then rising. No-
tably, when the FinTech development level reaches or exceeds the 90th percentile, the ROA
indicator for banks rebounds significantly, indicating a marked improvement in profitabil-
ity. This finding suggests that once FinTech development enters a relatively advanced stage,
it may positively enhance the operational performance of commercial banks.

(mean) ROA

0.8+

0.6
T T T T T T
0 2 4 6 8 10
10 quantiles of FinTech

Figure 2. The Development Level of FinTech and Profitability.

5.2. Correlation Analysis and Multicollinearity Test

To examine whether a correlation exists among the variables, this study employs the
Pearson correlation coefficient for quantitative analysis and assesses the multicollinear-
ity issue using the Variance Inflation Factor (VIF). The detailed results are shown in
Tables 3 and 4. An in-depth analysis of the correlation matrix reveals that the Pearson
correlation coefficients between all variables do not exceed 0.8. Notably, the correlation co-
efficient between ROA and FinTech is —0.588, which preliminarily supports the hypothesis
that FinTech may negatively affect the profitability of traditional banks. Furthermore, the
VIF test results indicate that all VIF values are below 10, thereby confirming the absence of
significant multicollinearity in the constructed regression model.

Table 3. Correlation Matrix.

Variable ROA FinTech GGDP NIM CIR CAR NIIR CR4 ALR Lerner
ROA 1
FinTech —0.588 1
GGDP 0.229 —0.362 1
NIM 0.629 —0.658 0.188 1
CIR —0.156 —0.117 0.055 0.142 1
CAR 0.084 0.339 —0.083 —0.089 —0.085 1
NIIR —0.156 0.384 —0.102 —0.453 —0.223 0.109 1
CR4 0.580 —0.788 0.181 0.568 0.168 —0.213 —0.350 1
ALR 0.081 —0.479 0.170 0.070 0.197 —0.586 —0.236 0.340 1
Lerner 0.208 —0.188 0.083 0.053 —0.286  —0.085 —0.089 0.181 0.052 1
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Table 4. VIF Test.

Variable VIF 1/VIF
FinTech 4.860 0.206
CR4 2.870 0.349
NIM 2.380 0.420
NIIR 1.380 0.723
GGDP 1.210 0.829
CAR 1.560 0.641
CIR 1.240 0.807
ALR 2.130 0.470
Lerner 1.190 0.839
Mean 2.090

5.3. The Results of Basic Regression

In the empirical analysis, this paper sequentially employs the Pooled Ordinary Least
Squares (POLS) model, the Random Effects (RE) model, and the fixed effects (FE) model
for estimation. The optimal model specification is determined through a series of rigor-
ous statistical tests. The Breusch-Pagan Lagrangian Multiplier (BPLM) test result with
p = 0.0000 strongly rejects the null hypothesis, suggesting that the RE model outperforms
the POLS model. Furthermore, the Hausman test result with p = 0.0001 clearly rejects
the null hypothesis, thereby confirming the suitability of the FE model. Additionally, the
F-test with a result of p = 0.0000 demonstrates that the individual fixed effects are jointly
significant, statistically validating the necessity of the FE model. Based on these test results,
the FE model is ultimately chosen as the benchmark estimation method.

The regression results from the FE model indicate that FinTech exerts a significantly
negative impact on ROA, with a coefficient of —0.058 as shown in Table 5, thereby validating
Hypothesis 1. Among the control variables, the coefficients of GGDP, NIM, CAR, NIIR, and
CR4 are all positive, suggesting that these factors significantly enhance the profitability of
commercial banks. Notably, the coefficient of the NIM is 0.187, underscoring the continued
importance of traditional interest income as a core driver of bank profits. It is also worth
highlighting that while the NIIR exhibits a negative correlation in the correlation analysis,
it demonstrates a significant positive effect in the FE model after controlling for bank-
specific characteristics. This reversal in sign implies that digital transformation ultimately
enhances banks’ profitability over the long term, providing robust empirical support for
the diversification of banking operations. Additionally, the coefficient of CIR is negative,
indicating that a higher CIR weakens the profitability of commercial banks, thus confirming
the constraining influence of operational efficiency on bank profits.

Table 5. The Regression Analysis Results.

POLS RE FE
Variable
ROA ROA ROA
FinTech —0.057 *** —0.059 *** —0.058 ***
(0.015) (0.014) (0.014)
GGDP 0.006 ** 0.006 *** 0.006 ***
(0.003) (0.002) (0.002)
NIM 0.222 *** 0.196 *** 0.187 ***
(0.018) (0.020) (0.021)

CIR —0.011 *** —0.010 *** —0.010 ***
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Table 5. Cont.

POLS RE FE
Variable
ROA ROA ROA
(0.001) (0.002) (0.002)
CAR 0.039 *** 0.018 *** 0.009 *
(0.005) (0.005) (0.005)
NIIR 0.004 *** 0.003 *** 0.003 ***
(0.001) (0.001) (0.001)
CR4 0.038 *** 0.036 *** 0.035 ***
(0.005) (0.005) (0.005)
_cons —1.796 *** —1.318 *** —1.166 ***
(0.320) (0.279) (0.277)
Observations 600.000 600.000 600.000
R? 0.617 0.666
R?_a 0.612 0.632
F-Test F (49, 543) = 7.230 Prob > F = 0.0000
BPLM Test chibar2 (01) = 272.290 Prob > chibar2 = 0.0000
Hausman Test chi2 (7) = 30.050 Prob > chi2 = 0.0001

Notes: Asterisks ***, **, and * denote significance levels at 1%, 5%, and 10%, respectively.

5.4. Heterogeneity Analysis

This paper classifies the samples by the types of commercial banks to conduct het-
erogeneity tests, thereby investigating the differences in how the development of FinTech
affects the profitability of these banks. In this study, commercial banks are classified ac-
cording to their business geographical scopes into two categories: country banks and local
banks. Country banks include large state-owned commercial banks and joint-stock banks,
whereas local banks consist of urban commercial banks and rural commercial banks.

Opverall, the penetration of FinTech has exerted a restraining effect on the performance
of banks. However, the extent of its impact varies significantly across different types
of banks. As shown in Table 6, in the case of country banks, the FinTech coefficient is
significantly —0.094, whereas for local banks, it is —0.044. Since the trends of the regression
coefficients in the two groups are the same, the Chow Test is employed to determine the
differences in coefficients between the groups. The test yields a Chow statistic of 6.510, with
a p-value of 0.000, indicating significant differences between the groups. A comparison of
the regression coefficients reveals that the negative impact of FinTech on the profitability
of country banks is more pronounced than that on local banks. Furthermore, as shown in
the marginal effect plot in Figure 3, for every one-unit increase in FinTech development,
the decline in ROA for the country bank group is substantially greater than that for the
local bank group. Therefore, the grouping results indicate that despite having a relative
advantage in terms of capital adequacy ratio and business diversification, large state-owned
banks and joint-stock banks still exhibit a high degree of reliance on traditional interest
margin businesses. In the context of the rapid advancement of FinTech, these banks face
particularly significant pressure regarding performance decline. Furthermore, given the
massive scale of their traditional operations and the relatively slow progress of digital
transformation, such institutions have experienced more pronounced negative effects. In
contrast, small and medium-sized banks, characterized by their local roots and relatively
flexible mechanisms, exhibit greater resilience. Consequently, the adverse effects of FinTech
on these smaller banks are considerably less severe compared to those on larger banks. In
conclusion, the impact of FinTech on the profitability of different types of banks exhibits
significant heterogeneity, thereby validating the validity of Hypothesis 2.
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Table 6. Heterogeneity Regression Analysis Results.

Country Local
Variable
ROA ROA
FinTech —0.094 *** —0.044 **
(0.018) (0.018)
GGDP 0.001 0.006 **
(0.002) (0.003)
NIM 0.296 *** 0.183 ***
(0.037) (0.026)
CIR 0.005 —0.012 ***
(0.004) (0.002)
CAR 0.036 *** 0.004
(0.008) (0.007)
NIIR 0.017 *** 0.001
(0.002) (0.001)
CR4 0.025 *** 0.040 ***
(0.007) (0.006)
_cons —1.730 *** —1.317 ***
(0.387) (0.360)
Observations 180.000 420.000
R? 0.788 0.658
R?_a 0.760 0.621
Chow Test 6.510
p-value 0.000

Notes: Asterisks *** and ** denote significance levels at 1% and 5%, respectively.

Marginal Effect of FinTech on the ROA
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Figure 3. The Graph of the Marginal Effect of FinTech on the ROA.

5.5. Robustness Tests

To test the robustness of the regression results and address potential endogeneity
issues in the model, this paper draws on the existing literature (Xiong et al., 2021; Bu &
Tang, 2024) and re-estimates the model by substituting the one-period lag value of FinTech
development (L.FinTech) for its current value. This approach effectively mitigates reverse
causality concerns, as current bank profitability cannot influence the prior period’s regional
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FinTech development level. Table 7 presents the re-estimated regression results. The
core explanatory variable remains significantly negatively correlated with ROA, while
the coefficients of other control variables exhibit magnitudes and signs consistent with
the initial findings. These results further substantiate the stability and reliability of the
conclusions.

Table 7. Regression Results of Endogeneity Test.

Variable ROA
L.FinTech —0.063 ***
(0.013)
GGDP 0.005 **
(0.002)
NIM 0.163 ***
(0.023)
CIR —0.017 ***
(0.002)
CAR 0.014 **
(0.006)
NIIR 0.002 **
(0.001)
CR4 0.043 ***
(0.005)
_cons —1.543 ***
(0.315)
Observations 550.000
R? 0.617
R?_a 0.574

Notes: Asterisks *** and ** denote significance levels at 1% and 5%, respectively.

To address the potential concern of omitted variable bias, this paper expands upon the
initial model by including extra control variables ALR and Lerner. The results are presented
in Table 8. The empirical analysis demonstrates that the negative effect of FinTech on ROA is
highly robust. Furthermore, the conclusion remains consistent even after model expansion,
reflecting strong universality. Specifically, a one-unit increase in the ALR significantly
enhances ROA by 0.036, further validating the critical supporting role of optimized credit
resource allocation in enhancing banks’ profitability. Meanwhile, a one-unit increase in
the Lerner Index can significantly boost ROA by 0.532, fully emphasizing the strategic
importance of market power as a key competitive advantage in the face of technological
shocks. Additionally, the significance and sign direction of other control variables remain
largely unchanged, indicating the stability and reliability of the model results.

Table 8. Robustness Test Results of Adding Control Variables.

Variable ROA
FinTech —0.034 **
(0.014)
GGDP 0.005 **
(0.002)
NIM 0.217 ***
(0.021)
CIR —0.007 ***

(0.002)
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Table 8. Cont.

Variable ROA

CAR 0.023 ***
(0.006)

NIIR 0.004 ***
(0.001)

CR4 0.030 ***
(0.004)

ALR 0.036 ***
(0.010)

Lerner 0.532 ***
(0.067)

_cons —4.911 ***

(1.043)

Observations 600.000
R2 0.708
R?_a 0.676

Notes: Asterisks *** and ** denote significance levels at 1% and 5%, respectively.

6. Further Analysis

The empirical analysis presented above has verified the two hypotheses proposed
in this paper. Nevertheless, the equilibrium point regarding the impact of FinTech on
the profitability of commercial banks and its underlying mechanism warrant further in-
depth exploration. Based on the aforementioned panel data, this study employs the panel
data threshold regression method to delve deeper into the equilibrium point of FinTech’s
influence on the profitability of commercial banks. Furthermore, by integrating Equation (1),
the following econometric model is constructed:

ROA;; = Cp + 01 FinTechy (FinTech < §)
+ 0,FinTechy(FinTech > 8) +1;GGDP; + moNIM;; 4+ 13CIR; + n4CAR; + nsNIIR;,  (2)
+ neCR4it + 1y + et

where FinTech is used as the threshold variable, \delta is the estimated threshold value, and
the other symbols are consistent with those in the benchmark regression model mentioned
above. The specific results of the threshold effect are shown in Table 9 and Figure 3.

Table 9. Results of the Threshold Effect Test.

Number of Critical Value
Threshold Model - -Value
F-Value p Bootstraps 1% 5% 10% Threshold Value
Single Threshold 72.800 0.000 300 39.738 30.385 25.709 4.169
Double Threshold 18.240 0.090 300 43.825 20.726 17.856 2.095 4.169

The empirical results indicate that the p-value for the single threshold is 0.000, with a
corresponding F-value of 72.800, which demonstrates an extremely high level of statistical
significance. In contrast, the p-value for the double threshold is 0.090, with a corresponding
F-value of 18.240. Given that the p-value exceeds 0.05 and does not pass the significance
test, it can be concluded that there exists a significant non-linear threshold characteristic
in the relationship between variables, specifically manifesting as a single-threshold effect.
The estimated value of this threshold is 4.169. This robust statistical evidence suggests that
when the FinTech index surpasses this critical threshold of 4.169, the internal mechanism
among the research variables undergoes a structural change. This threshold effectively
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partitions the sample into two distinct intervals, indicating essential differences in either the
direction or intensity of the influence exerted by core variables on the explained variables
before and after the threshold. Furthermore, as shown in Figure 4, the threshold value
can be observed more intuitively, with its corresponding 95% confidence interval being
[4.143,4.219].
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Figure 4. The Graph of the Likelihood Ratio Function with a Single Threshold.

Table 10 presents the findings from the non-linear regression analysis on the relation-
ship between FinTech development and ROA. All coefficients of variables are significant
at the 1% significance level. When the development level of FinTech surpasses the crit-
ical threshold of 4.169, its inhibitory effect on bank profitability exhibits a structurally
weakening trend. Specifically, during the stage of relatively low FinTech development
(FinTech < 4.169), the coefficient is —0.109, indicating a relatively substantial negative
impact on bank profitability. This phenomenon demonstrates that in the early stages of
technological emergence, FinTech significantly compresses the profit margins of traditional
banking through customer diversion and intensified market competition. However, once
the development level of FinTech exceeds this threshold (FinTech > 4.169), while its nega-
tive influence persists, the coefficient decreases to —0.057, reflecting a markedly reduced
inhibitory effect. The determination of this threshold provides a practical decision-making
basis for commercial banks to adjust their strategies. When the FinTech index approaches
3.8 (with a 10% buffer range), banks should implement corresponding technological re-
sponse strategies: large commercial banks may increase technology investment, while small
and medium-sized banks should prioritize the embedding of localized scenarios to mitigate
external shocks. According to the “Fintech Ecosystem Blue Book 2024” released by the
China Academy of Information and Communications Technology, during the early stage of
FinTech development, banks can adopt a defensive strategy, such as the China Merchants
Bank, by connecting to third-party payment traffic via an open API platform, thereby
converting payment diversion into intermediary business income. In contrast, during the
advanced stage, banks may follow China Construction Bank’s proactive innovation model
by piloting “ Al Customer Managers”, which has led to a 40% reduction in per-customer
operating costs. This threshold also signals the maturity of regulatory sandbox programs,
enabling banks to collaborate with FinTech firms on joint innovation projects under a
penetration-based regulatory framework to achieve risk-controlled technology integration.
The mechanism reflects a dynamic evolutionary process from technological disruption
to adaptive response: initial profit pressures drive increased digital investment, while
post-threshold recovery stems from the benefits generated by technological convergence.
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Table 10. Results of the Non-linear Regression Analysis between FinTech and ROA.

Variable ROA
0.006 ***
ceprp (0.002)
0.180 ***
N (0.020)
—0.011 ***
cIr (0.002)
0.016 ***
AR (0.005)
0.002 ***
MR (0.001)
0.023 ***
o (0.005)
FinTech (FinTech < 4.169) _(06100194 |
— b
FinTech (FinTech > 4.169) (00-005173)
cons —0.403
_ (0.276)

Notes: Asterisks *** denotes significance levels at 1%.

7. Conclusions and Suggestions
7.1. Conclusions

This paper selects 50 listed commercial banks as research objects and uses the period
from 2012 to 2023 as the sample interval. A fixed effects model is employed to investigate
the relationship between FinTech and the profitability of Chinese commercial banks. The
findings indicate that, in general, FinTech has intensified external competitive pressures
on commercial banks. Furthermore, through the technological substitution effect, it has
impacted the traditional profit model, thereby partially restraining the improvement of
commercial banks’ profitability. Additionally, by conducting heterogeneity analysis across
different types of banks, it is observed that the adverse effects of FinTech are particularly
pronounced for large state-owned banks and joint-stock commercial banks. Moreover,
this paper utilizes a threshold model to confirm the existence of a non-linear relationship
between FinTech and the profitability of commercial banks. When the development level
of FinTech surpasses the critical threshold of 4.169, its inhibitory impact on the profitability
of commercial banks is significantly mitigated.

7.2. Suggestions for Chinese Commercial Banks to Develop FinTech
7.2.1. The Government Should Guide the Integration of Finance and Technology

In order to facilitate the healthy development of FinTech, the government should im-
plement multi-faceted measures to guide commercial banks in actively adapting to digital
transformation. Firstly, the government could mandate that commercial banks regularly
disclose detailed data regarding technology investment, such as key indicators like the
proportion of digital R&D expenses and the coverage rate of intelligent risk control, and
integrate these metrics into the regulatory rating system. This would incentivize banks to
more proactively embrace FinTech. Additionally, commercial banks should incorporate
FinTech-related risks into their stress testing frameworks and periodically submit com-
prehensive risk assessment reports to regulatory authorities. Simultaneously, innovative
pilot projects should be encouraged. For instance, by leveraging the “regulatory sandbox”
mechanism, commercial banks can test FinTech applications within a controlled environ-
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ment, gaining valuable experience through a trial-and-error process and accelerating the
transformation and upgrading of traditional business models.

Secondly, the government can introduce differentiated regulatory policies to refine
the industry competition environment. By considering the distinct characteristics and
competitive pressures faced by large state-owned banks, joint-stock banks, and small and
medium-sized banks, tailored regulatory frameworks should be established. For instance,
large banks could be required to enhance technological innovation, thereby preventing them
from leveraging their market-dominant positions to squeeze the survival space of smaller
institutions. Meanwhile, small and medium-sized banks could receive specialized technical
support and subsidies, encouraging them to differentiate themselves through regionalized
and distinctive services, thus avoiding homogenized competition. Additionally, it is crucial
to intensify oversight of potential data monopolies and traffic monopolies between large
FinTech platforms and commercial banks, ensuring that technological barriers do not lead
to market imbalances.

In addition, the government should promote the phased implementation of relevant
policies. In the early stage, priority should be given to risk prevention, with strict control
over the disorderly expansion of FinTech. During the intermediate stage, the government
should encourage banks to increase their technological investment via measures such as tax
incentives and special-purpose bonds. In the later stage, government intervention should
be gradually minimized to allow market mechanisms to take the lead, thereby achieving
natural selection in the financial sector. Simultaneously, based on the research conclusions
of the threshold model, an early warning threshold for FinTech development should be
established. When a region’s FinTech index approaches 4.1691, timely policies should be
implemented to guide resources toward underdeveloped areas, such as inclusive finance
and green finance, thus preventing systemic risks arising from excessive competition.

7.2.2. Commercial Banks Should Facilitate Deep Integration with FinTech

Firstly, commercial banks need to accelerate the digital transformation process and
enhance technological empowerment through ecological collaboration. Commercial banks
should proactively embrace FinTech by increasing R&D investment to strengthen indepen-
dent innovation capabilities and deepening strategic cooperation with FinTech companies
to compensate for internal limitations through external technical support. By constructing
an intelligent risk control system, optimizing online service processes, and deploying open
banking platforms, digital technologies can be seamlessly integrated into the business chain,
thereby enhancing operational efficiency, improving customer experience, and mitigating
the impact of technological substitution on the traditional profit model. Additionally, large
state-owned and joint-stock commercial banks should fully leverage their resources and
scale advantages to take the lead in building a comprehensive financial ecosystem. This
involves integrating scenario-based services, data resources, and multi-channel strategies
to enhance customer retention and comprehensive service capabilities, thus enabling them
to better adapt to the increasingly competitive market environment.

Secondly, commercial banks must facilitate the optimization of the business structure
and foster diversified profit growth points. Commercial banks should progressively de-
crease their reliance on traditional interest margins from deposits and loans. By expanding
into high-value-added sectors such as intermediary services, wealth management, and
cross-border finance, they can steadily enhance the proportion of non-interest income. In re-
sponse to intensifying competitive pressure from FinTech, banks can explore differentiated
pricing strategies and innovative product designs. For instance, they can offer tailored and
inclusive financial solutions for small and micro enterprises as well as individual customers.
Simultaneously, they should unlock the potential of data assets and develop value-added
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services based on advanced data analytics to establish new profit pillars. For medium and
small-sized banks, it is crucial to leverage regional characteristics and specialized fields,
utilizing local service advantages to avoid direct competition with large banks and achieve
a sustainable differentiated development path.

Thirdly, it is essential to understand the threshold effect in the development of FinTech
and maintain a long-term strategic perspective. Empirical research indicates that once the
FinTech development index surpasses a specific critical value (4.169), its negative impact
on bank profitability significantly diminishes. This suggests that short-term challenges
are embedded with long-term opportunities. Consequently, commercial banks should
exhibit strategic patience, advancing digital transformation steadily within the regulatory
framework, and refrain from curtailing necessary investments due to temporary profit
fluctuations. Meanwhile, regulatory authorities could appropriately refine the evaluation
mechanism, encouraging banks to balance long-term innovation and development with
short-term operational stability. Additionally, standardized guidance for FinTech appli-
cation scenarios should be reinforced to mitigate systemic risks potentially arising from
disorderly competition.

Finally, it is essential to enhance the risk prevention and control system while strength-
ening the capacity to address external competition. Commercial banks should construct
and refine a digital risk management framework, leveraging cutting-edge technologies
such as big data analytics and artificial intelligence to improve the precision of risk identifi-
cation and early warning mechanisms. Particular emphasis should be placed on mitigating
technical risks, ensuring data security and managing cross-border competitive pressures
arising from FinTech innovations. Furthermore, at the industry level, FinTech alliances or
collaborative sharing platforms could be established to facilitate cooperation and knowl-
edge exchange among banks, enabling collective responses to external challenges and
ensuring the stability and sustainability of the financial system.
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The following abbreviations are used in this manuscript:

FinTech Financial Technology
ROA Return on Asset
ROE Return on Equity

GGDP Growth Rate of GDP



J. Risk Financial Manag. 2025, 18, 440 21 of 22

NIM Net Interest Margin

CR4 Concentration Ratio of China’s top 4 banks
CIR Cost-to-Income Ratio

NIIR Non-interest Income Ratio

CAR Capital Adequacy Ratio

ALR Asset/Liability Ratio

VIF Variance Inflation Factor

POLS Pooled Ordinary Least Squares

RE Random Effects

FE Fixed Effects

BPLM Breusch-Pagan Lagrangian Multiplier
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