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Abstract: The digital transformation of commercial banks has been a general trend, and the new 
services brought by this new technology are becoming increasingly popular among customers and 
banks. For enabling customers to enjoy better service and banks to operate more efficiently and 
stably, the impact of digital transformation on the risk-taking of commercial banks has therefore 
attracted attention. By combing domestic and foreign research literature from 2016 to 2023, this 
paper respectively explores the significance, type and development status of the digital 
transformation of commercial banks, commercial banks' risk-taking and corresponding influencing 
factors, as well as impacts of digital transformation on the risk-taking. Conclusively, although there 
is no precise and unified conclusion on the impact of digital transformation on commercial banks' 
risk-taking, it does have the effect of reducing risk-taking under certain conditions. Hence, 
commercial banks need to analyze specific problems and use good strategies to overcome 
difficulties, and finally reach the outcome of reducing risk-taking through digital transformation. 
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1. Introduction 

In March 2021, the State Council issued the "14th Five Year Plan for the Development of Digital 
Economy" (Guofa [2021] No. 29), which proposes that the digital economy is the main economic form 
after the agricultural economy and industrial economy. It is a new economic form with data resources 
as the key element, modern information networks as the main carrier, as well as the integration and 
application of information, communication technology and the digital transformation of all factors as 
important driving forces, promoting a more unified fairness and efficiency. During the 14th Five Year 
Plan period, it is necessary to promote digital transformation through two paths: digital 
industrialization and industrial digitization. Digital technologies represented by blockchain, big data, 
the Internet of Things, artificial intelligence, 5G, etc. are rapidly changing various industries and 
deeply integrating with the real economy. According to relevant data, the scale of China's digital 
economy was only 11 trillion yuan in 2012, accounting for 21.6% of domestic GDP. In 2021, the total 
scale of China's digital economy reached 45 trillion-yuan, accounting for nearly 40% of GDP, 
achieving a huge leap in quantity. 
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The digital transformation of commercial banks is an inevitable choice to adapt to the 
development of the digital economy today. In January 2022, the China Banking and Insurance 
Regulatory Commission issued the "Guiding Opinions on the Digital Transformation of the Banking 
and Insurance Industry" (Banking and Insurance Regulatory Office [2022] No. 2), which clarified the 
work goals of the entire industry's digital transformation. It is essential to achieve orderly practice of 
financial innovation based on data assets and digital technology by 2025, and the digital 
transformation of the banking and insurance industry nationwide will achieve significant results. 

From this, digital technology has gradually become a new driving force for China's economic 
development from low-quality to high-quality (Xu et al., 2022) [1]. At the same time, the digital 
transformation of commercial banks is also a necessary way for them to pursue further development. 
This article mainly reviews research literature from 2016 to 2023 at home and abroad, focusing on 
commercial banks to explore the significance and development status of their digital transformation, 
as well as the impact of digital transformation on their risk-taking. 

2. Digital Transformation of Commercial Banks 

To further innovate and develop the banking industry with high quality, the requirements for 
digital transformation of commercial banks have been clearly put forward. 

2.1. The Significance of Digital Transformation in Commercial Banks 

2.1.1. The Conceptual Significance of Digital Transformation in Commercial Banks 

Commercial banks’ digital transformation technically means the process of integrating digital 
technology and finance, continuously developing digital finance such as technology finance, 
inclusive finance, cloud finance, and intelligent finance (Shi, 2022) [2]; From the perspective of 
business model transformation, it is the process of utilizing fintech from departmental banks to 
process banks and forming omnichannel integration (Li, 2019) [3]; Essentially, it refers to the 
automated data flow of commercial banks (Luo, 2022) [4]. This process has four characteristics: 
"customer-centric service and experience", "driven by internal and external data", "relying on 
technology to improve efficiency", and "innovating and optimizing organizational connotation" 
(Chen et al., 2022) [5]. For example, Pingan Bank's core technology "AI bank" and dual strategic main 
carrier "Financial One Account" have brought high stickiness customers to Pingan Bank (Shi, 2021) 
[6]. Another sample is the big data cloud platform independently developed by China Construction 
Bank which has achieved the largest storage computing separation database processing cluster in the 
industry (Shi, 2022) [2]. 

2.1.2. The Strategic Significance of Digital Transformation in Commercial Banks 

Chen et al. (2022) [5] analyze the intrinsic value of commercial banks in promoting digital 
transformation, which includes actively acquiring individuals, legal entities, governments, rural 
users, improving customer stickiness and retention rates. Abdulkhamitovna (2023) [7] takes the 
digitalization of commercial banks in Uzbekistan as an example and concludes that the strategic 
significance of digital transformation is to enhance the competitiveness and profitability of 
commercial banks while providing resources for customers and banks. In addition, the use of 
financial technology by commercial banks to digitize is also a way to avoid or reduce risks, which 
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can ensure the security and stability of commercial banks' services in the face of threats similar to the 
COVID-19, that is, the use of automated data flow to positively respond to environmental uncertainty 
(Qin, 2021; Luo, 2022) [8, 4]. 

2.2. The Development Status of Digital Transformation in Commercial Banks 

2.2.1. The Development Trends of Digital Transformation in Commercial Banks 

Wang (2021) [9] summarizes that major banks across the country have increased the use of 
financial technology and enhanced their strategic position, focusing on serving the real economy and 
beginning different forms of digital transformation. Commercial banks have experienced trends such 
as disintermediation, in-depth research on financial technology, online transactions, and flattened 
internal organizations (Yan, 2021) [10]. During the period 2020-2022, the COVID-19 will promote 
commercial banks and even all sectors of society to accelerate the pace of digital transformation (Sajid 
et al., 2023) [11]. Ouyang et al. (2022) [12] point out that by connecting with the data asset ecosystem 
of commercial banks, traditional models of small and micro finance in commercial banks can be 
transformed and developed towards digitalization, to achieve the integration of small and micro 
finance supply and data asset market. 

This trend is in line with the policy and even strategic requirements of economic development 
in various countries (Abdulkhamitovna, 2023; Latifovna, 2022; Wang, 2021) [7, 13, 9]. Latifovna (2022) 
[13] points out that digital transformation can promote the service efficiency of commercial banks 
and even the overall level of the economy. Meanwhile, Abdulkhamitovna (2023) [7] believes that the 
significant increase in demand and user recognition after the digital transformation of commercial 
banks indicate the inevitability of the trend of banking service transformation. 

2.2.2. Types of Digital Transformation in Commercial Banks 

There are three main types of digital transformation of commercial banks: Internet finance, 
financial technology and digital finance. Internet finance refers to the combination of financial 
business and mobile Internet (Ding, 2021) [14]. Digital finance is a digital financial business of 
financial institutions cooperating with Internet enterprises. It is a combination of information, data 
and traditional financial services, considering technology and finance. Financial technology 
emphasizes the technological aspect, emphasizing the cost reduction and efficiency improvement of 
technologies such as cloud computing and big data, to better serve customers (Yu et al., 2021; Huang, 
2018; Gomber et al., 2017) [15, 16, 17]. Financial technology can enhance the efficiency and risk 
assessment capabilities of digital finance, but it can also trigger systemic digital financial risks (Zhu, 
2021) [18]. 

2.2.3. The Development Dilemma of Digital Transformation in Commercial Banks 

The internal organizational structure’s ineffectiveness and coordination mechanism’s 
inadequacy of a commercial bank can lead to information data silos, resulting in an increase in 
information barriers; Versatile talents who are proficient in both finance and technology are lack; It 
is difficult to ensure the security because customer information becomes increasingly abundant and 
financial connections among enterprises are strengthened, rendering faster risk propagation and 
security risks during information conversion when, meanwhile, types of risks are more complex and 



An-qi Huang and Da-wei Tan / Journal of Risk Analysis and Crisis Response, 2024, 14(2), 272-283  

DOI: https://doi.org/10.54560/jracr.v14i2.478                                                          275 

commercial banks have higher requirements for risk response capabilities; The strategic positioning 
of the four commercial banks is unclear, with insufficient technological innovation and severe 
product homogenization (Shi, 2022; Qian, 2022) [2, 19]. 

2.2.4. Development Strategies for Digital Transformation of Commercial Banks 

To better promote the digital transformation of commercial banks, firstly, customer-centric 
services should be provided, which could utilize financial technology to actively interact and ensure 
user stickiness (Shi, 2021; Lin, 2022) [6, 20]; Secondly, vigorous cultivation of versatile talents should 
be conducted to ensure the integration of scientific and technological accuracy with disciplinary 
thinking; Thirdly, active cooperations with fintech companies should be implemented to ensure 
technological innovation and provide security checks, offer better services to customers, and also 
provide more effective technology for commercial banks; Fourthly, organizational structure and 
culture should be adjusted to adapt to the impact of financial technology; Fifthly, banks should face 
the world with new technologies, strong technology, and more comfortable services, which also 
should be integrated into the international financial system to better adapt to the digital business 
environment. 

3. Risk Assumption of Commercial Banks 

3.1. Definition of Risk-taking in Commercial Banks 

Commercial bank risk-taking refers to the balance of risks and benefits through different 
business decisions to maximize interests of commercial banks which should actively undertake the 
risks brought by such business decisions (Yu et al., 2018) [21]. It also means the magnitude of all risks 
that commercial banks need to bear and will affect operations, resource utilization, and profitability 
(Boyd and Nicolo, 2005) [22]. 

3.2. Factors Influencing Commercial Bank Risk-taking 

The core factor is the asset liability characteristics of commercial banks, including liquidity and 
operational capabilities (Dell’ Riccia and Marquez, 2010) [23]. Micro level influencing factors such as 
the degree of shareholder centralization can increase risk-taking (Kong et al., 2008) [24]. The policy 
environment in macro level also affects the risk-taking of commercial banks, such as a loose monetary 
policy, low interest rate environment or economic policy uncertainty (Wei et al., 2022; Li et al., 2020; 
Gu et al., 2019) [25, 26, 27]. 

4. The Impact of Digital Transformation on the Risk Undertaking of Commercial Banks 

The risk-taking ability of commercial banks has a profound impact on the quality and 
sustainability of the services they provide thereby a certain impact on their customer stickiness and 
profitability will be caused. 

4.1. Research on the Overall Impact of Digital Transformation on the Risk-taking of Commercial Banks 

Jiang et al. (2023) [28] use text mining methods to empirically analyze that digital transformation 
reduces its risk-taking level through a significant negative correlation with bank management costs 
and a significant positive correlation with operational efficiency; Jiang et al. (2023) [28] find that the 
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impact of digital transformation on bank risk-taking exhibits structural heterogeneity: in terms of 
bank scale, digital transformation has a more significant inhibitory effect on the risk-taking level of 
small-scale banks, while in the aspect of financial technology types, blockchain technology and other 
transformations have a certain degree of impact on bank risk-taking from large to small. An increase 
in industry concentration will weaken the inhibitory effect of digital transformation on bank risk-
taking; Zhai et al. (2023) [29] construct a multiple regression model and conduct a mediation effect 
test, which finally illustrates that digital transformation of commercial banks can reduce their risk-
taking by decreasing information asymmetry and improving efficiency. This impact is relatively 
small for small and state-owned commercial banks or those located in non-eastern regions. 

In summary, digital transformation can to some extent reduce the risk-taking level of 
commercial banks. 

4.2. Internet Finance and Risk Bearing of Commercial Banks 

Some research results show that Internet finance can improve the level of risk-taking of 
commercial banks, and there is a certain heterogeneity. Guo et al. (2019) [30] find through the 
transmission mechanism that the development of Internet finance significantly increases the risk 
bearing of banks through two channels, namely, worsening the deposit structure and raising the cost 
of interest payment; Lv (2020) [31] states that Internet finance would enhance the risk-taking of 
commercial banks by establishing and using text mining method, factor analysis method and gray 
correlation method, but the significance of different bank types is different. Meng (2021) [32] explains 
that both Internet finance and market competition will increase risk-taking by building a dynamic 
panel data model, but the size of market competition and the type of commercial banks will be 
affected by Internet finance to a different extent. 

However, several other results demonstrate that Internet finance can reduce the level of risk-
taking of commercial banks and has a certain heterogeneity. Zhai (2019) [33] builds a dynamic panel 
model and concludes that Internet finance can reduce the risk-taking of commercial banks. In terms 
of heterogeneity, joint-stock commercial banks are affected more than urban commercial banks. 

Moreover, there are other research results illustrating that the impact of Internet finance on the 
level of risk-taking of commercial banks is different under certain conditions. Liu (2016) [34] 
concludes that Internet finance has different effects on different types of banks through heterogeneity 
analysis: joint-stock banks have reduced risk-taking, other types of banks have improved to varying 
degrees, and urban commercial banks have the largest increase in bankruptcy risk. Li et al. (2020) [35] 
carry out differential generalized moment estimation and find that Internet finance has improved the 
risk-taking of commercial banks in general, but different banks classified according to their systemic 
importance have heterogeneity: the risk-taking of non-systemically important banks has increased, 
while Internet finance of other types of banks has reduced the risk-taking of commercial banks. Xu 
(2022) [36] establishes a systematic GMM regression model and describes that the impact of Internet 
finance on risk-taking of commercial banks is in a "U" shape. The impact of different assets of 
commercial banks and different functions of Internet finance on risk-taking is also different, in which 
the two functions of payment settlement and resource allocation will only reduce the risk-taking of 
commercial banks. Guo et al. (2022) [37] interprets that the development of Internet finance has a non-
linear influence on risk-taking of commercial banks shown as the risk decrease in terms of credit and 
exchange rate and risk increase in aspects of liquidity and interest rate with various impact degrees, 
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which is derived from nonlinear model established by innovative methods such as information 
random walk, Jordan decomposition and factor augmentation. 

To sum up, the impact of Internet finance on commercial banks' risk-taking is inconclusive, and 
even there are different impact modes due to different regions, development levels of Internet finance, 
functions of Internet finance and types of banks. 

4.3. Financial Technology and Risk-taking in Commercial Banks 

Digital transformation is an important part of the deep integration and development of 
technology and finance. Existing literature mainly focuses on the impact of "financial technology" on 
the risk-taking of commercial banks, represented by "digital transformation of banks", and mainly 
explores the specific transmission channels and actual impact effects of digital transformation on the 
risk-taking of commercial banks. Existing research generally adopts the Financial Stability Board's 
definition of fintech as technology driven innovation in financial services. 

Most studies have found that financial technology has a reducing effect on the risk-taking of 
commercial banks, and there is a certain degree of heterogeneity. Berg et al. (2020) [38] believe that 
the use of financial technology can also supplement traditional credit reporting systems, improve 
loan quality from multiple dimensions, and reduce the risk-taking of commercial banks. Sajid et al. 
(2023) [11] construct a multiple regression model and conduct a mediation effect analysis, finding 
that fintech can reduce the risk-taking of commercial banks. 

Jin et al. (2020) [39] use Python web crawler technology to construct a financial technology 
utilization index for commercial banks and find that financial technology significantly reduces the 
risk bearing level of commercial banks. At the same time, the use of financial technology narrows the 
gap in the ability of large banks and small and medium-sized banks to obtain soft information. In the 
field of small and micro enterprise loans, utilizing the cost advantage of funds has a crowding out 
effect on small banks. Wu (2021) [40] uses text mining to construct financial technology indicators at 
the bank level and found that the improvement of the bank's financial technology level significantly 
reduced its risk-taking. Wang et al. (2022) [41] construct a p-var model to explore the impact of digital 
consumer credit on the risk-taking of commercial banks in China, which remarks that digital 
consumer credit has risk transfer effects, business crowding out effects, and risk sharing effects on 
the risk-taking of commercial banks, further confirming that digital transformation can reduce the 
risk-taking level of commercial banks. He et al. (2022) [42] study the impact of financial technology 
development on the risk-taking of commercial banks using relevant data from 2011 to 2020 as a 
sample, and also concluded that financial technology development reduces the risk-taking of 
commercial banks. Su et al. (2022) [43] conduct empirical tests at the company level using manual 
collection and Python web crawler technology to obtain data on small and micro loans, corporate 
governance, and the level of intelligent risk control application of 117 small and medium-sized banks, 
which signifies that financial technology can promote risk control of urban commercial banks. 

In terms of heterogeneity, He et al. (2022) [42] find through heterogeneity analysis that the factors 
causing heterogeneity include the size, type, and equity structure of commercial banks. Among them, 
size plays a role in regulating the impact of financial technology on risk-taking, and theoretically 
explains that the larger the bank size is, the more significant the risk mitigation effect of financial 
technology will be. Wu (2021) [40] finds heterogeneity in the types and regional characteristics of 
commercial banks, as follows: fintech has a significant effect on decreasing risk bearing in state-
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owned banks, joint-stock banks, and banks in the eastern region, whereas its effect on reducing risk 
bearing in urban commercial banks, rural commercial banks, and banks in the central and western 
regions is weak. 

However, some studies have found that fintech increases the risks faced by commercial banks 
and there is a certain degree of heterogeneity. Wang et al. (2020) [44] point out that the development 
of financial technology has intensified the risks of banks. Qian (2021) [45] uses web crawlers and text 
analysis to construct financial technology indicators for empirical analysis and draws a conclusion 
that financial technology generally increases the risk-taking of commercial banks, with small and 
medium-sized commercial banks or those located in highly market-oriented areas being more 
significantly affected. 

Another part of the research has found that different periods of financial technology have 
various levels of risk-taking in commercial banks or the effects of financial technology on risk-taking 
in different sorts of commercial banks. Liu et al. (2021) [46] construct a multiple regression model and 
conduct an empirical analysis of the relationship between financial technology and risk-taking in the 
banking industry with a subsequent conclusion stating that the development of financial technology 
has an inverted U-shaped effect on the risk-taking of commercial banks, that is, increasing risk-taking 
in the early stage and decreasing it in the later stage. 

In summary, in the field of research, the impact of financial technology on the risk-taking of 
commercial banks is currently uncertain. However, most studies have shown that financial 
technology can reduce the risk-taking level of commercial banks, and this impact has certain regional 
and bank type heterogeneity. 

4.4. Digital Finance and Commercial Bank Risk-taking 

Some research findings suggest that digital finance will increase the risk-taking of commercial 
banks and there is a certain degree of heterogeneity. Wu et al. (2021) [47] construct a multiple 
regression model and find that digital finance will make competition among small and medium-sized 
commercial banks more intense, thereby increasing their risk bearing. Wang et al. (2022) [48] conduct 
a multiple regression empirical analysis to explore the relationship between the explanatory variable 
representing the development of digital finance, the Digital HP Financial Index, and the dependent 
variable representing bank risk, such as the non-performing loan ratio, which explains that the 
development of digital finance will increase the risk bearing level of commercial banks. Liu et al. 
(2022) [49] propose that overall, digital finance improves the risk-taking level of commercial banks 
by increasing management costs. Heterogeneity is reflected in the more significant impact of digital 
finance on eastern regions and large and medium-sized commercial banks. 

Some research findings suggest that digital finance will reduce the risk-taking of commercial 
banks and there is a certain degree of heterogeneity. Yu et al. (2021) [15] use the Peking University 
Inclusive Finance Index to measure digital finance and establish a benchmark regression model for 
empirical analysis, which gains a result that digital finance can converge risk, that is, reduce the risk 
bearing level of commercial banks. In terms of heterogeneity, urban commercial banks are more 
sensitive to digital finance than rural financial institutions compared to state-owned and large joint-
stock banks. Sun et al. (2021) [50] conduct empirical research and analysis using a GMM estimation 
dynamic panel model with non-performing loan ratio as the dependent variable and digital economic 
development index as the independent variable, as well as a mediation effect model with financial 
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efficiency and innovation efficiency as the mediating variables. The study can substantiate that digital 
finance can reduce non-performing loan ratio, that is, reduce commercial bank risk-taking. Liu et al. 
(2022) [51], who also start with the non-performing loan ratio, conduct an empirical study on a two-
way fixed effect with the non-performing loan ratio representing risk bearing as the dependent 
variable and the HP Financial Index as the independent variable. The conclusion reveals that digital 
finance can reduce the risk bearing of commercial banks, while heterogeneity is reflected in the fact 
that digital finance can significantly reduce the non-performing loan ratios of urban and rural 
commercial banks, while the effect of other types of banks is not significant. Banna et al. (2021) [52] 
construct a multiple regression model using the inclusivity index of digital finance as the 
independent variable and bank risk as the dependent variable for empirical research, which 
expounds that digital finance and its inclusivity can reduce the risk-taking of commercial banks, and 
compared to Islamic banks, other banks are more stable. 

However, the relationship between digital finance and commercial bank risk-taking can also 
change under specific conditions, and there is a certain degree of heterogeneity. Liu et al. (2022) [53] 
conduct empirical analysis by establishing a multiple regression model between the structure of 
digital finance interactive loans and the risk-taking of commercial banks showing that digital finance 
does indeed enhance the risk-taking level of commercial banks, but improving short-term loans and 
reducing corporate competition can effectively reduce the risk-taking of commercial banks. Wei et al. 
(2022) [25] establish a multiple regression model for empirical analysis, indicating that the overall 
relationship between digital finance and the risk-taking level of commercial banks shows a U-shaped 
trend of first decreasing and then increasing. That is, the development level of digital finance is 
different, and the impact mode is also different. In terms of heterogeneity, it is reflected that large 
banks are not as sensitive as small and medium-sized commercial banks. 

In summary, due to the different empirical methods and observation indicators chosen, there is 
currently no consensus on the impact of digital finance on the risk-taking of commercial banks, and 
there is also a certain degree of heterogeneity. 

5. Brief Comment 

This article reviews the research literature of domestic and foreign scholars from 2016 to 2023, 
studying the digital transformation of commercial banks, their risk-taking, and the impact of digital 
transformation on their risk-taking. 

In terms of research methods, most of the goals and strategies for digital transformation are 
achieved through literature review and case analysis. However, in the study of the influencing factors 
of risk-taking in commercial banks and the impact of digital transformation on their risk-taking, 
empirical research with different methods is mostly used. In empirical research, most studies use the 
establishment of multiple regression equation models, supplemented by intermediate variable tests 
and heterogeneity tests, while a small portion use other mathematical theories for modeling and 
analysis. 

In terms of research conclusions, digital transformation still faces challenges such as a shortage 
of composite talents, organizational structure unable to adapt to digital transformation, insufficient 
technological innovation and regulation. This requires financial institutions, especially commercial 
banks, to always adhere to the principle of customer first, adjust the internal structure and 
organizational culture of the organization, actively cooperate with technology companies, and 
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cultivate or recruit composite talents in finance and technology. There are two factors that affect the 
risk-taking of commercial banks: macro and micro. This requires commercial banks to pay attention 
to these factors and make active adjustments to their services. 

There is currently no unified consensus on the impact of digital transformation on the risk-taking 
of commercial banks. Overall, digital transformation can indeed reduce the risk-taking of commercial 
banks to a certain extent but considering different digital transformation methods and the target 
audience under different methods, their impact effects are not the same. 

Some studies suggest that the three main specific forms of digital transformation can reduce 
risk-taking, as they can promote the efficiency of commercial banks and reduce operating costs; 
However, some studies have found that the three main specific forms of digital transformation can 
increase the risk-taking of commercial banks, as intense market competition or high management 
costs in terms of demand for technology talents can expose banks to greater risks. Some studies 
suggest that the three main specific models of digital transformation have a U-shaped or non-linear 
impact on the risk-taking of commercial banks. Different types of services or technologies, or different 
times of digital transformation, will have different effects on risk-taking. 

At the same time, there is also a certain degree of heterogeneity, and differences in regions and 
types of banks can lead to varying degrees and even directions of impact. For instance, eastern banks 
and state-owned banks are more adept at the impact of digital transformation, while small and 
medium-sized banks and urban commercial banks are more sensitive. 

In summary, overall, digital transformation can bring customers a better service experience, but 
it also inevitably comes with certain risks. Commercial banks should tailor measures to local 
conditions, prescribe targeted solutions, analyze specific problems, make good use of the results of 
digital transformation, reduce their risk bearing level, improve the efficiency and profits of banks, 
and make everything develop for the better. 
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