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Abstract. With the rapid development of digital technologies, commercial banks
are facing competitive pressure from fintech companies and emerging payment
methods, which has driven them to undertake digital transformation in response
to market changes. This essay deeply discusses the development status and future
trend of digital transformation of commercial banks. This paper first analyzes the
construction of digital operation system of commercial banks, including the role
of digital transformation, the core components of digital operation and how to
improve customer experience. Subsequently, the paper elaborated on the
application of big data, artificial intelligence, cloud computing and other
technologies in banking business, as well as the profound impact of digital
transformation on banking business processes, service models, risk management
and other aspects. Based on the analysis of the current situation, the paper further
discusses the future trends and shortcomings of the digital transformation of
commercial banks. With the continuous maturity of technology and the
continuous expansion of application scenarios, commercial banks will apply
digital technology more deeply to optimize business processes, improve
customer experience, reduce operating costs, and promote business model and
product innovation. This study not only provides theoretical basis and practical
guidance for the digital transformation of commercial banks, but also provides
useful reference for financial regulators to formulate relevant policies and
promote the development of the financial industry.
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1 Introduction

Rapid technological advancement is a feature of nowadays, and digitalization is
affecting every sector of the economy [1]. Digital technologies like 5G, blockchain, the
Internet of Things, big data, cloud computing, digital twins, and artificial intelligence
have sparked the emergence of the fourth industrial revolution. The industrial Internet
has advanced quickly, and residents' consumption patterns have changed to reflect this
trend of personalization, customization, and diversification. Because of this, a lot of
people think that the most notable trend right now is digital transformation. In terms of
how quickly their economies are becoming digitally transformed, nations like the US,
China, and Singapore are leading the way. As a result, governments and businesses are
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adapting to the trend of digital transformation. The effectiveness of digital transfor-
mation is still debatable, though. All of this is still in the exploratory stage since there
are a lot of risks and it is unclear if it will assist the business. To take advantage of this
brief window for change, the majority of commercial banks have also started the pro-
cess of digital transformation (DT). Research indicates that over 70% of businesses fail
to meet their objectives while implementing digital transformation [2]. Furthermore,
just 11% of multinational corporations will have accomplished digital transformation
by 2020, according Accenture's report [3]. However, one of the sectors undergoing the
quickest business digital transformation at the moment is banking.

The banking industry has seen significant change in recent years due in large part to
digital revolution. Commercial banks must drastically alter their operations and strate-
gies due to the quick development of technology and the growing acceptance of digital
platforms [4,5]. Many financial transactions that are currently completed on a computer
or mobile device will be made possible by the banking industry's digital revolution.
Due to their many options, ability to save time and money, and convenience of use in
comparison to traditional banking channels, these applications are gradually increasing
their market share [6].

Considering the banking sector's need to undergo digital transformation and the cur-
rent, powerful impetus behind it. The current state and development trend of the digital
transformation of the entire commercial banking sector will be examined in this re-
search, along with how to construct the operating system for the digital transformation
of banks, some of the key technologies utilized in this process, the unique difficulties
that commercial banks will encounter, their flaws, and the direction of future develop-
ment. This research will concentrate on Chinese commercial banks. It offers a fresh
viewpoint and point of reference for a thorough comprehension of the function and
impact of digital transformation on commercial banks.

2 Operation System Construction of Bank Digital
Transformation

2.1 The Role of the Operational System in Digital Operation

Increasing operation efficiency is the primary function of the operation system in digital
operations. DT has drawn a lot of interest from scholars and has grown to be a signifi-
cant tool for businesses looking to achieve high-quality development. The majority of
academics generally think that digital transformation may enhance business perfor-
mance [7,8]. Furthermore, the majority of research indicates that digital transformation
enhances corporate performance by lowering information asymmetry, speeding up in-
ternal and external information flows, and simplifying management and operations
[7,8]. In the process of digital transformation, e-commerce enterprises pay attention to
the use of operational systems to improve customer experience. By collecting and ana-
lyzing customer behavior data such as browsing, purchasing, and rating, companies can
provide customers with more personalized recommendations and services. At the same
time, the operation system can also realize the automatic order processing, after-sales
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service tracking and other functions, improve the customer's shopping experience and
satisfaction. The system may optimize inventory control and transportation planning in
supply chain management, lowering the possibility of inventory overhangs and delays.
Operating systems can lower expenses as well. Together, digitization can enhance re-
newable energy's capacity factor and lower the cost of energy levelization [9]. China
Construction Bank has achieved remarkable results in digital transformation by build-
ing a "Huisaving money" fast payment digital operation system. The system takes the
operation system as the core, integrates the internal and external traffic platform, and
carries out the digital operation of the whole life cycle of payment users. It is evident
that the growth of digital finance has sparked technical advancement in the digital wave,
increased commercial banks' operational effectiveness, and decreased costs overall.
Thus, operational efficiency is one of the most crucial metrics to assess commercial
banks' competitiveness [10].

2.2 Core Components of the Bank’s Digital Operations System

The core components of a bank's digital operations system are essential to simplify
services, enhance the user experience, and ensure security and efficiency of the pay-
ments finance ecosystem.

First, since they encompass all of the services that banks offer to conduct their eve-
ryday operations, fundamental banking systems are the foundation of every bank in the
modern day. Customer management, transaction processing, payment processing, au-
diting, and statistics reporting are a few examples of these services. As was customary
when developing distributed software systems prior to the emergence of cloud compu-
ting, the software infrastructure in these core banking systems is constructed on top of
the overall system architecture. The digital banking platform, which consists of mobile
and Internet banking channels, comes in second. It can be seen that the development is
very rapid. Electronic banking enables access to a bank's online portal through a com-
puter system, whereas mobile banking uses mobile devices for financial operations
[11]. An Internet-based portal that allows users to do transactions on their own termi-
nals is the functional definition of online banking according to another study [12]. The
third is the payment system; electronic money exchange and transactions via digital
platforms and channels are covered under the global digital payment market. It includes
arange of payment options, including digital currencies, e-wallets, online money trans-
fers, mobile payments, and other electronic payment systems [13]. It has grown to be a
crucial component of the contemporary economy, offering businesses and consumers
worldwide more financial inclusion, efficiency, and convenience. The worldwide mar-
ket for digital payments is growing significantly as of September 2021 and is predicted
to keep growing [ 14]. These essential elements of a bank's digital business system often
cooperate to provide clients more practical, safe, and effective financial services.

To better understand their clients' requirements and preferences, banks can use digi-
tal operations and analyze data from various clients, to offer more individualized and
superior customer care, as well as the ability to resolve difficult issues and inquiries
from clients. People are changing their behavior to be safer and more protective of their
health, similar to what happened during COVID-19. Consequently, contactless tech-
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nologies are becoming increasingly common, including contactless data entry and fa-
cial recognition [15]. HSBC boosted sales and active user ratios through digital chan-
nels, significantly improving the customer experience. The bank has built a user-
friendly interface and service flow that improves user satisfaction. At the same time,
HSBC has combined online and offline channels to improve the effectiveness of cus-
tomer touchpoints, and has streamlined the loan application process and reduced ap-
proval time.

By 2023, banks are anticipated to save $447 billion by utilizing Al technology. Suc-
cessful customer relationship management systems and improved sales productivity
have been made possible by artificial intelligence [16].

3 Technological Development of Digital Transformation of
Banks

3.1 Key Technologies Enabling Digital Transformation

The first that jumps out is cloud computing, which provides far more processing power
along with unmatched flexibility, security, and scalability. The Chinese government
has worked hard to improve technology during the last ten years. Launched in Novem-
ber 2012, "Internet Plus" is a significant component of the national plan, which heavily
relies on cloud computing. 41% of the 391 financial institutions polled by the China
Academy of Information and Communications Technology in 2018 had used cloud
computing, and 47% have application intentions [17].

The second is big data, which might provide financial organizations a number of
advantages, such as higher profits and less losses from fraud. Additionally, highly dig-
ital businesses like online mutual funds and insurance platforms compete with tradi-
tional banks. Big data analytics is being used extensively by these businesses for mar-
keting purposes. Additionally, banks have vast volumes of consumer, transaction, and
company data. Because clients must submit accurate and comprehensive personal in-
formation, banking data is of higher quality than data in many other businesses. Every
transaction on each customer's account is monitored by banks, along with the custom-
er's credit history, credit card transactions, and online and in-person behavior [18].

The third is blockchain technology, the third is blockchain technology, which prom-
ises to change the way banking, finance and businesses transact. Without depending on
outside parties, blockchain technology seeks to create an open, publicly available, de-
centralized ledger that fosters confidence in unsafe settings. Furthermore, by being used
in a variety of financial services, blockchain has the potential to upend the banking
sector. For instance, it involves enabling digital assets, automated bank ledgers, smart
contracts, and international remittances. Blockchain technology presents a challenge by
offering creative, safer, and quicker methods to transmit money at a cheaper cost, even
though typical banking products range widely from payments to investing services [19].
Similarly, according to IBM, within four years, 66% of banks will have commercial
blockchains [20]. As a result, people must aggressively embrace digital transformation,
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fully appreciate the significance of these crucial technologies, and never stop research-
ing and developing.
3.2  Digital Payments and Innovations

With its effective, practical, and secure features, electronic payments play a significant
role in the banking sector and have significantly altered both the client experience and
conventional banking business processing techniques. Additionally, electronic pay-
ments are a necessary development trend. Numerous studies have demonstrated that
most people accept electronic payments, particularly in China, where few people
choose to pay with cash and electronic payment systems like WeChat Pay and Alipay
are almost fully adopted. Likewise, it has been suggested that non-cash payments may
lessen corrupt practices and tax avoidance. Financial activities, including withdrawals,
deposits, transfers, and payments, are impacted by digital payment methods like credit
and debit cards. By doing this, the possibility of human error—which can have an im-
pact on financial performance—is decreased [21].

However, given the speed at which technology and behavioral changes are affecting
companies and society, banks are facing increased pressure to innovate in how they
generate, deliver, and capture value, so perhaps electronic payments are not the end of
the line [22].

4 Existing Deficiencies and Future Prospects

4.1  Challenges in the Digital Transformation of Commercial Banks

For banks, digital transformation offers numerous potential and conveniences, but it
will also present many obstacles due to some uncharted territory that is still being in-
vestigated. Take the security issues brought on by Al and face recognition, for instance.
Numerous financial services have made extensive use of biometric identification for
identity verification and payment authorization. While fingerprint authentication is
widely used, more and more major retail banks are now allowing their clients to utilize
voice recognition in place of memorizing a series of characters and numbers in order to
access their banking services. This technology is extremely dangerous. Clearly, bio-
metric authentication is not completely safe. Ethical hackers shockingly claimed to be
able to unlock any smartphone fingerprint scanner in 30 minutes during an event in
Shanghai [23]. The assets of clients are seriously threatened by the increasing number
of hackers. Because of this, banks must implement many authentication methods to
verify that the account is being used, which causes digital transformations that offer
useful features to lose this functionality. As of right now, no bank has a perfect solution
to this problem; all they can do is add multiple information verification and fortify the
website's security.

The lack of multidisciplinary talent and the pressing demand for innovative talent
thinking provide another significant obstacle. Numerous studies have demonstrated that
the present banks are sluggish and have not successfully completed the market revolu-
tion and digitalization. However, bank management continue to struggle with how to
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"think differently," despite their growing recognition of the changing environment. In-
dividual and group meaning-making is crucial because it influences decision-making,
which impacts the company's performance and is therefore a major obstacle to change
[24]. In China, due to the uneven distribution of economic development in a vast region,
some small and medium-sized banks are located in remote cities with limited local ed-
ucation and scientific research capabilities, resulting in difficulties in the recruitment
of scientific and technological talents. This restricts the investment and development of
small and medium-sized banks in the field of financial technology. At the same time,
"financial + technology" composite abilities are needed to assist digital transformation.
Banks will stagnate in the absence of such ability.

4.2  Risk Management & Compliance in Digital Banking

A crucial component of making sure banks run securely and in accordance with legal
standards is risk management and compliance in digital banking. Digital banks must
first make sure that intrusion detection systems (IDS) and intrusion prevention systems
(IPS) are part of network security in order to control threats. When possible security
flaws or illicit conduct are discovered, IDS monitors network traffic and notifies secu-
rity staff for additional investigation. Rather, IPS blocks malicious activity and stops it
from doing damage by employing techniques like behavior analysis and firewall rules.
Additionally, there is a security methodology for financial system exposure calculation
that can determine the overall risk exposure of a collection of financial institutions
while protecting their anonymity. Indicators like the credit default swap market's con-
centration index and the hedge fund industry's overall leverage may be computed using
this technique. With the use of this technology, regulators can preserve the accuracy of
data while using encrypted data for statistical analysis, maximum likelihood estimation,
and hypothesis testing [25]. It also includes credit risk management. Banks need to
implement whole-process risk monitoring and post-loan management to prevent the
occurrence of non-performing loans. They need to pay close attention to customers'
own business situation and the dynamic changes of their industry in real time, find
problems and propose solutions.

Second, regulatory bodies only provide a limited number of licenses at a time due to
the relatively young nature of the digital banking business model. By leveraging their
basic qualities, several digital banks have created their own niche markets. For instance,
CITIC Bank and Internet Company Baidu have partnered to create China's first virtual
bank, aiBank, which offers loans to small and micro businesses in distant places as well
as financial solutions for youthful clients without access to banking services. Special
digital banking licenses have been developed by regulators in the Chinese mainland,
Hong Kong Special Administrative Region, Malaysia, the Philippines, Saudi Arabia,
Singapore, South Korea, the United Arab Emirates, and other jurisdictions. These li-
censes typically contain clauses pertaining to the products that can be issued, the market
segments that digital banks can target, and the entities that can exist [26]. Overall, it is
still in the experimental stage and is a difficult, long-term endeavor that calls for con-
stant improvement of compliance management levels, the construction of strong risk
management systems, and a focus on customer engagement and communication.
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4.3  Future Directions in Bank Operational Systems

Future progress ought to keep moving in the all-encompassing directions of individua-
tion, intelligence, and digitization. The realization of new business platform architec-
ture also puts forward new requirements for commercial banks to further improve and
perfect their own marketing system. On the one hand, in order to improve the data re-
source base of grassroots banking units more targeted, local banks need to dig deep into
customer groups according to market needs, and formulate different product promotion
plans and business marketing plans according to customers of different income and age
groups, so as to achieve the purpose of precision marketing. On the other hand, the
customer service team needs to integrate the existing customer system of the bank, and
comprehensively analyze the personal business generated by the corporate customer
and the legal business brought by the individual customer according to the different
marketing systems of enterprises, individuals, legal persons, so as to achieve accurate
marketing guidance. It is also necessary to further improve the internal management
system of integrated services and hierarchical marketing that are compatible with In-
ternet financial services, further strengthen and clarify the marketing responsibilities of
various institutions, departments and outlets, and build a front-end marketing manage-
ment system that matches the back-end control [27]. Future financial intermediaries
might include insurance firms and big businesses with a solid client reputation. These
businesses will hold substantial sums of money, have a solid enough reputation that
clients are inclined to entrust their money to them, and are well recognized, allowing
them to attract enough new clients to spread the risk [28]. For instance, Bank of China
has developed enterprise-level product innovation and R&D factory projects, as well
as intense and intelligent operating projects, through digital transformation. The project
creates a whole-bank intensive operation service system of "foreground lightweight,
process automation and background intensification" by transforming the operation
mode based on the separation of the front and back ends using cutting-edge technolo-
gies like Al, RPA, ICR, OCR, and NLP. In addition, the Bank of China has also actively
participated in the 1650 industrial chain project, carried out information portraits of the
industrial chain and enterprises on the chain, and provided digital financial support for
the construction of the 1650 modern industrial system in the region through data ele-
ments.

Therefore, banks should fully develop new technologies and implement diversified
and financial innovation strategies to improve their operational efficiency and service
quality and provide customers with more convenient and personalized financial service
experience. At the same time, banks also need to pay attention to data security and
privacy protection to ensure the sound development of business.

5 Conclusion

In summary, the study of the current state and future trends of digital transformation in
commercial banks reveals a key shift in the financial industry. This transformation is
not only a technological upgrade, but also a strategic requirement driven by the rapid
development of digital technologies, changing customer needs, increasing competition
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and regulatory changes. The analysis in this paper shows that commercial banks have
adopted digitalization to optimize their operational processes, enhance customer expe-
riences, and enhance risk management capabilities. Innovations such as big data ana-
lytics, artificial intelligence and blockchain technology have played an important role
in reshaping traditional banking services, spawning new business models and products.
Despite these advances, the digital transformation journey is fraught with challenges,
including data security concerns, the integration of emerging technologies with existing
systems, and a shortage of skilled talent. These obstacles require banks to take a proac-
tive and adaptive approach to ensure a smooth and secure transition. Looking to the
future, the digital transformation of commercial banks will be further deepened, with
more emphasis on technology intelligence and personalization, forming a more inclu-
sive, more efficient and safer financial ecosystem. This study also has certain limita-
tions, because some cases and data only include commercial banks in China, so it is not
very helpful to the banking industry in other countries. Secondly, this study only makes
a preliminary discussion on the digital transformation of the entire banking industry,
and further detailed research can be conducted based on this study.

In short, the digital transformation of commercial banks represents a transformative
opportunity for the industry. By continuing to invest in digital capabilities, addressing
existing challenges, and embracing emerging trends, banks can consolidate their lead-
ership in the changing financial landscape. Future research should focus on refining
these insights, exploring new areas of digital innovation, and assessing the long-term
impact of digital transformation on the financial industry.
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