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Abstract: Data integration and process optimization in the field of financial technology constitute the key to development, 
making information interconnection between different systems a reality and accelerating the smooth operation of business 
processes. This article interprets the definition of financial technology, analyzes the key technologies that must be mastered for 
data integration in the practical application of financial technology, and studies the challenges faced by data integration and 
process optimization in the process of using financial technology. Corresponding solutions are proposed to address these 
challenges, such as improving data security protection levels, promoting joint innovation among industry, academia, and research 
institutions, and strengthening cooperation mechanisms within enterprises. 
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1. Introduction 
In the past decade, the fintech industry has shown a rapid 

development trend. Relying on cutting-edge technology, we 
have successfully innovated and reformed the traditional 
financial business model, improved the efficiency of financial 
resource allocation, and enhanced customer interaction 
experience. However, the rapid expansion of financial 
technology has also brought a series of technical and 
management challenges, especially in the areas of data 
integration and business process optimization. In the daily 
application of financial technology, data is often scattered 
across different systems and platforms, so ensuring smooth 
data sharing, standardized processing, and efficient 
circulation is particularly important. This article focuses on 
analyzing the key technical issues and practical challenges in 
data integration and process improvement in the fintech 
industry, and proposes specific improvement plans in order to 
provide new thinking directions for industry practice and 
academic exploration. 

2. Definition of Financial Technology 
Fintech refers to the integration of cutting-edge 

technological means to refresh the overall products, service 
methods, operational steps, and business strategies of the 
financial industry. The core of this concept is to use 
technology to enhance the efficiency of traditional financial 
services, reduce operating costs, improve user 
communication experience, and promote the breadth and 
depth of financial services. This field covers multiple sub 
areas such as payment systems, credit platforms, intelligent 
wealth management advice, the application of blockchain 
technology, and the control of financial risks. With the rapid 
development of technology, the connotation of technology 
finance is also constantly evolving, especially in today's 
world where data analysis and artificial intelligence 
technology are more advanced. Fintech is not only closely 
related to banks, financial services, and technology 
companies, but also to regulatory agencies, research 
institutions, and numerous users, forming a cross disciplinary 
industrial ecosystem [1]. 

3. Key Technologies of Data 
Integration in Fintech 

3.1. The Role of Application Programming 
Interfaces in Data Sharing 

In the field of financial technology, data sharing is crucial 
for strengthening business cooperation and optimizing user 
experience. As a bridge for data exchange, Application 
Programming Interface (API) is the core, which provides a 
standardized channel for information flow between financial 
technologies. This interface ensures that different systems 
exchange data according to clear rules and formats, ensuring 
real-time synchronization and accuracy of information, and 
providing solid support for smooth integration of cross system 
business processes. Refer to Figure 1 for the API functional 
framework. By adopting communication protocols such as 
RESTful or SOAP, APIs provide a flexible and efficient 
means of information exchange, which helps financial 
institutions easily connect to external services [2]. For 
example, a bank's payment gateway API can achieve instant 
communication with payment systems, enabling smooth 
payment verification and settlement processes. 

In the field of financial technology, application 
programming interfaces have become a key bridge 
connecting various types of data. Thanks to open banking 
technology, users can consolidate account information 
scattered across different financial institutions on one 
interface for easy access, improving operational convenience. 
The introduction of application programming interfaces 
enhances the scalability and modularity of the system, 
enabling financial institutions to quickly integrate innovative 
services. A large bank has utilized interface technology to 
establish a smooth data exchange mechanism with external 
credit reporting companies. By relying on interface 
technology, the bank can obtain customers' credit scores and 
financial status in real time, optimize the automatic loan 
approval process, reduce the cost of manual review, and 
improve approval speed.  
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Figure 1. API Function. 

 

3.2. Data Standardization and Semantic 
Interoperability 

In the field of financial technology, data standardization 
and semantic interoperability constitute two core 
technological elements. Data standardization aims to enhance 
data reading efficiency and exchange convenience by 
establishing consistent structured standards, while semantic 
interoperability relies on the consistent application of 
semantic technology to ensure that data between different 
systems can be consistently interpreted. The core 
responsibility of data standardization is to transform data 
from different channels into standardized forms. For example, 
if two systems use CSV and JSON formats to store account 
transaction data, standardized tools can be used to unify these 
two formats into XML format, simplifying the subsequent 
operations of data integration and analysis. The specific 
mathematical formula is as follows: 

R),f(T=T sourcestandard                     (1) 

In formula (1), Tstandard is the standardized data, Tsource is the 
source data, and R is the standardized rule mapping function. 
A certain payment institution introduced the ISO 20022 
standard and standardized the format of cross-border payment 
commands, smoothly completing real-time cross-border 
settlement of funds. This standard standardizes the core 
elements and structure of transaction information, reducing 
transaction delays and errors caused by regional data format 
differences[3]. By utilizing ontology technology, a universal 
semantic framework has been created to enhance the semantic 
interoperability between different systems. In the process of 
financial transactions, the definition of "interest rate" may 
vary depending on different contexts. The unified semantic 
model ensures that all systems have a consistent 
understanding of the concept of "interest rate". For example, 
when the system involves two expressions of annualized 
interest rate (APR) and daily interest rate, the semantic 
interoperability function can automatically convert between 
the two interest rates, ensuring that all interest rate data is 
displayed uniformly in APR format. 

4. Challenges Faced by Data 
Integration and Process 
Optimization in the Field of 
Financial Technology 

4.1. Data Security and Privacy Protection 
Issues 

In the IT application process of the financial industry, 
ensuring information security and personal privacy has 

become the primary challenge in data integration and process 
optimization. With the increasing trend of data sharing and 
integration, fintech companies need to process and analyze 
massive amounts of privacy data, including but not limited to 
user identity information, transaction records, and credit 
ratings[4]. Once such data is stolen or abused by criminals, it 
may cause huge economic losses and legal consequences. The 
following is a statistical table 1 that reflects the core issues 
and their proportions encountered by the fintech industry in 
terms of data confidentiality and privacy protection. 

 
Table 1. Statistics on data security and privacy protection in the 

field of financial technology. 
Data security 
and privacy 

protection issues

Occurrence 
rate (%) 

Problem description 

Inconsistent 
system security 

standards 
45 

Due to the different security 
standards followed by 

various data providers and 
system platforms, this has led 

to an increase in security 
risks, especially when 

integrating with third-party 
platforms

The risk of data 
transmission 

and storage has 
significantly 

increased 

35 

In the context of widespread 
use of distributed data and 

cloud computing technology, 
data faces multiple security 

challenges such as man in the 
middle interception, illegal 

data tampering, and 
ransomware during 

transmission and storage

Privacy 
protection 

compliance 
pressure 

25 

There are differences in legal 
norms between countries and 

regions, such as the EU's 
GDPR and China's Personal 
Information Protection Law, 
which increases the difficulty 

for fintech companies to 
process data and may lead to 

compliance conflicts

Insufficient 
internal data 
management 

and permission 
control 

30 

If the enterprise does not 
attach enough importance to 

permission management 
internally, it will increase the 

risk of data leakage, 
especially when exchanging 
data with partners, lacking 

necessary access control and 
protection measures

 
According to Table 1, the distribution of major issues in 

data security and privacy protection can be observed, which 
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provides important basis and guidance for formulating 
efficient security protection strategies in the future. 

4.2. Talent Shortage and Training Issues 
In the field of financial technology, there is an urgent need 

for experts with interdisciplinary knowledge backgrounds to 
achieve data integration and optimize business processes. 
Experts need to be proficient in multiple fields such as data 
analysis, information technology, and financial management. 
However, professionals with comprehensive abilities are 
extremely scarce in the market[5]. The advancement of data 
integration and process optimization must rely on complex 
technological architectures, covering distributed storage, 
large-scale data processing, artificial intelligence, and many 
other technologies. There is an extreme shortage of highly 
skilled professionals, and companies face numerous 
difficulties in building and maintaining these technological 
systems. In addition, the knowledge structure and skill level 
of existing workers are difficult to keep up with the rapid pace 
of technological updates. Traditional financial practitioners 
lack training in data science and information technology, and 
engineers in the information technology field have relatively 
limited understanding of financial business. The gap between 
this technology and practical applications seriously hinders 
the development of projects. Enterprises have also shown 
shortcomings in talent cultivation. Faced with the complexity 
of data integration and process automation technology, short-
term training courses alone cannot effectively improve 
employees' skill levels. 

4.3. Organizational Structure and Cultural 
Change Resistance 

In the process of promoting data integration and business 
process optimization, financial institutions need to re-
examine and transform their organizational structure and 
corporate culture. The traditional organizational structure is 
too rigid, and many institutions still adhere to a governance 
approach of functional separation and strict hierarchy [6]. 
This type of architecture leads to the isolation of information 
between departments, which is not conducive to data 
integration and coordination between departments. The data 
integration project needs to rely on cross functional resource 
sharing and process reconstruction, but the current structural 
deficiencies have brought many challenges to the execution 
of the plan. The insufficient acceptance of technology within 
enterprises is also an important obstacle, especially for many 
financial practitioners who are accustomed to traditional 
methods and have doubts or resistance towards technology 
driven business process optimization. They may be concerned 
that technology may threaten existing positions, or they may 
believe that technological updates will make work more 
complex and uncertain, leading to a lack of willingness to 
execute. The lack of decision support and change drive among 
senior managers also becomes an obstacle to project progress. 
Many decision-makers lack awareness of the importance of 
data integration and process improvement, or choose 
conservative resource allocation and priority allocation 
strategies due to concerns that changes will have a direct 
impact on existing businesses. 

5. Data Integration and Process 
Optimization Strategies in the Field 
of Financial Technology 

5.1. Strengthen Data Security and Privacy 
Protection 

Strengthening the protection of data confidentiality and 
privacy plays an important role in promoting data integration 
and optimizing business processes. Financial technology 
systems are responsible for processing massive amounts of 
personal privacy information and financial transaction data, 
so comprehensive security measures must be taken to ensure 
the confidentiality and compliance of data during sharing and 
integration processes. From a technical perspective, the use of 
high-strength encryption technology has become a key way 
to enhance data security[7]. The transmission and storage of 
data should adopt a dual approach of symmetric encryption 
and asymmetric encryption. During the data transmission 
phase, the security mechanism of the transport layer is utilized 
to ensure the security of the channel. When data is in static 
storage, advanced encryption standards can be used to 
enhance its security level. For example, the encryption 
process for storing user transaction records can be expressed 
as: 

P)E(K,=C                            (2) 

In formula (2), C is the encrypted data ciphertext, P is the 
plaintext transaction data, K is the encryption key, and E is 
the encryption function. The above formula explains that 
during the transaction process, data is converted into 
encrypted information that cannot be easily cracked through 
specific encryption methods. Banks and other financial 
institutions urgently need to establish a strict authority review 
mechanism to address the potential risk of internal 
information leakage within enterprises. The permission 
allocation strategy based on the zero-trust concept helps to 
enhance the level of system security. By implementing role-
based access permission settings, ensure that critical data is 
only open to authorized personnel or systems. For example, 
in the credit approval process, approval personnel can only 
access the applicant's necessary credit information, rather 
than sensitive data on their personal financial activities. To 
comply with laws and regulations on personal privacy 
protection, financial institutions need to establish a 
comprehensive data application audit framework and 
regularly evaluate the effectiveness of privacy protection 
policies. By using differential privacy technology, random 
noise can be added during the data analysis process to ensure 
that the publication of statistical results does not contain any 
specific individual privacy information. When conducting 
user behavior analysis, it is also possible to maintain user 
privacy by adding interference noise: 

) σN(μ(+R=R 2                          (3) 

In formula (3), R'is the result after adding interference, R 
is the true statistical result, and N (μ, σ2) represents the 
Gaussian noise distribution with a mean of μ and a variance 
of σ2. Even if attackers have access to the analysis report, it is 
difficult to deduce any specific user's personal information 
from it. Strengthening security agreements with external data 
partners is equally crucial. In the process of transmitting data 
to third-party platforms, it is necessary to sign a complete 
contract containing data application restrictions, 
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confidentiality clauses, and disciplinary measures for 
violations, in order to regulate the use of data. In addition, 
utilizing blockchain technology to ensure transparency and 
traceability management of data sharing can also enhance the 
level of data security protection. 

5.2. Collaboration between Financial 
Institutions and University Research 
Institutions to Cultivate Talents 

The talent cultivation mechanism jointly created by 
financial institutions and university research institutions 
constitutes a new model of win-win education[8]. Both 
parties are committed to cultivating diversified and high-
quality talents who can better meet industry standards through 
resource integration and complementary advantages. This 
mechanism covers multiple aspects such as jointly 
formulating educational plans, launching distinctive courses, 
and providing practical operation and research opportunities, 
with the aim of achieving a deep integration of academic 
theory and practical work, enhancing the competitiveness and 
innovation awareness of talents in the workplace. A well-
known university has collaborated with a large bank to 
establish a "Financial Technology Featured Class" jointly run 
by the School of Finance of the university and the bank. The 
class has developed a set of exclusive training strategies for 
talents in the financial technology industry. The teaching 
content involves cutting-edge fields such as blockchain, 
financial data analysis, and the application of artificial 
intelligence in the financial field. The bank also dispatches 
industry experts as mentors to provide students with practical 
guidance and involve them in the research and management 
of actual bank projects. The following is a comparison of core 
data between characteristic classes and regular classes: 

 
Table 2. Comparison of Implementation Effects of Cooperative 

Training Models. 

project 
Regular class 

students 
Experimental class 

students
Employment rate 
(within 1 year of 

graduation) 
90% 98% 

Employment rate in the 
fintech industry 

60% 85% 

Number of participants 
in actual projects 

50people 100people 

Number of recipients of 
national awards 

1people 5people 

Participation rate in 
innovation project 

research and 
development 

20% 65% 

 
Table 2 shows the achievements of banks collaborating 

with universities and research institutions to cultivate talents, 
improving the level of talent cultivation in higher education 
institutions, supplementing new forces in the financial sector, 
and further promoting innovation and progress in the industry. 

5.3. Promoting Collaboration and Cooperation 
within the Organization 

In the field of financial technology, promoting 
collaboration within institutions is one of the key means to 
achieve data integration and business process optimization. 
Adopting a cross departmental collaboration architecture, 
such as a business process management platform. With the 

help of BPM systems, enterprises can plan, track, and 
improve processes on a consistent interface to achieve 
optimal resource allocation. The effect of collaborative 
cooperation can be quantified using the organizational 
collaboration efficiency formula: 

T

SW
E

i
n

i
i

c



 1                         (4) 

In formula (4), Ec represents collaboration efficiency, Wi is 
the weight of the work contributed by department i in 
collaboration, Si is the score of the specific collaboration tasks 
completed by the department, and T is the total time required 
for collaboration. This formula reveals the balanced 
relationship between the weight input and timeliness of each 
member in team organizational cooperation. A large-scale 
financial enterprise has adopted advanced technology of "data 
center platform" to promote internal collaboration, enhancing 
the efficiency of collaboration between different departments 
through standardization and unified processing of data. The 
data center has built a platform that enables real-time data 
exchange, ensuring that departments such as customer service, 
risk management, and technology development can 
collaborate based on a unified data interface. By 
strengthening collaboration among various departments 
within the organization, fintech companies can improve the 
efficiency of data integration and process optimization, as 
well as enhance overall adaptability and creativity to cope 
with rapid market changes. 

6. Conclusion 
The prosperity of financial technology has injected new 

vitality into the traditional financial industry, but it has also 
encountered dual challenges in technology and management. 
In the process of financial technology development, data 
integration and business process optimization are key, which 
have a direct impact on improving business efficiency and 
user satisfaction. This study focuses on analyzing the core 
technological challenges and problems faced by financial 
technology in data integration, proposing to enhance data 
security levels, strengthen talent training efforts, and promote 
cooperation between different organizations. It is expected 
that in the future, with the continuous advancement of 
technology and the updating of management concepts, the 
importance of data integration and process optimization in the 
field of financial technology will become more prominent, 
laying a solid foundation for the goal of creating inclusive and 
intelligent finance. 

References 
[1] Kashif Muhammad, et al."Evaluating the influence of financial 

technology (FinTech) on sustainable finance: a comprehensive 
global analysis."Financial Markets and Portfolio Management 
38.1(2023):123-155. 

[2] Antwi-Wiafe Kwadwo,Asante Grace Nkansa,and Takyi Paul 
Owusu."Is financial technology a complement or substitute for 
domestic financial institutions in Ghana?."Journal of Financial 
Economic Policy 15.4-5(2023):424-443. 

[3] Song Mingyue, et al."Can financial technology development 
reduce household energy consumption? Evidence from China. 
"Environmental science and pollution research international 
30.51(2023):111481-111497. 

[4] Hao Yunping,and Zhang Bing."Financial technology, 
industrial ecology and energy efficiency.."Environmental 



 

86 

science and pollution research international 30.45(2023): 
100526-100538. 

[5] Silvana Dunggio,Djabir Hamzah,and Muh. Idrus Taba."Digital 
and Human Resource Transformation on Financial Technology 
Era: A Case StudyInside Banking Industry."Asian Journal of 
Advanced Research and Reports 17.10(2023):142-151. 

[6] Urom Christian."Time–frequency dependence and 
connectedness between financial technology and green assets. 
"International Economics 175.(2023):139-157. 

[7] Yudaruddin Rizky, et al."Financial technology and bank 
stability in an emerging market economy."Heliyon 9.5 (2023): 
e16183-e16183. 

[8] Zhu Yongjie."Enterprise life cycle, financial technology and 
digital transformation of banks--Evidence from China." 
Australian Economic Papers 62.3(2023):486-500. 

 

 

 


