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Abstract 

In this research, the rapid evaluation of digital banking has exposed crucial challenges for financial institutions relying on legacy 

systems. Traditional banking infrastructure is often outdated and struggles to meet the increasing demands for seamless, real-

time digital services. These limitations hinder customer experiences and operational technologies like AI, blockchain and cloud 

computing remain complex due to compatibility issues with legacy frameworks. This research explores the barriers to these 

challenges to remain competitive in the era of fintech disruptions. Thus, this research chooses secondary data information to 

improve the legacy systems' importance in the financial institutions and banking sectors. Also, this research explores the barriers 

to modernizing legacy banking systems and assessing key technological, and regulatory constraints. By identifying best practices, 

this research aims to provide a comprehensive blueprint for banks seeking to transition into fully digital financial ecosystems 

while ensuring scalability and security. 
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Background 

Digital banking means financial services through online and 

mobile platforms. It means traditional banking with 

advanced technology and automation. Customers access 

accounts, make payments and manage finances remotely. 

Digital banking started with ATMs in the 1960s globally. 

Thus, online banking emerged in the 1990s with internet 

advancements. Mobile banking expanded in the 2000s with 

smartphone growth (Katerina, 2017). Legacy systems use 

outdated technology and digital technology in banking to 

improve payment quality. Modernization started to 

integrate AI, blockchain and cloud computing. Fintech 

firms drive innovation and compete with traditional banks 

worldwide. Regulations focus on cybersecurity, data 

privacy and compliance measures. Therefore, customers 

take many opportunities from online payment systems such 

as they can pay their money quickly from any spot in a 

digital way. Customers demand seamless, real-time and 

personalized banking services today. Banks invest in digital 

transformation to remain competitive and relevant. 

Blueprint is a new way of capturing application 

requirements that are also used as best practices in banking. 

 

In this process, the cyber-connect digital era resulted in 

some major changes in the banking systems and 

improvements in offering advanced ways to modernize the 

custom technology and app payment criteria. A common 

mistake people make when they think of legacy systems is 

defining them as merely old or out of date. Legacy 

modernization began in the 1960s with mainframe 

computing but it is used in bank-based systems for 

transaction processing (James, 2020). The 1980 introduced 

client-server architecture for better data management. The 

early 2000s brought mobile banking and challenging 

outdated legacy frameworks. Cloud computing emerged in 

the 2010s and it is also enabling scalable banking services. 

Blockchain technology introduced security and 

transparency in financial transactions. APIs allow seamless 

integration between legacy systems and modern platforms 

(Analysts et al., 2019). Fintech startups accelerated digital 

banking innovation, forcing banks to adopt it. 
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20
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20% 120 90% 

Table 1.1: Trends in Banking System Modernization and 

Digital Transaction Growth 

 

Modernization became crucial due to developing 

cybersecurity threats and compliance demands. Thus, 

regulatory frameworks like PSD2 and GDPR require 

developed data protection measures. Also, legacy banking 

systems were designed for stability and security. These 

systems relied on monolithic architectures and made 

upgrades complex (Habibullah et al., 2019). Banks faced 

pressure to integrate AI-driven solutions for fraud detection. 

Thus, financial institutions faced high maintenance costs for 

outdated legacy infrastructures. The average bank spent 

over 75% of its IT budget on maintenance. Legacy systems 

lacked agility and delayed the launch of innovative financial 

products. Digital-first challenger banks disrupted the 

industry with advanced tech-driven models. Customers 

preferred mobile banking wallets and contactless payment 

solutions. 

 

Problem statement 

The rapid evolution of digital banking has exposed crucial 

challenges for financial institutions relying on legacy 

systems. Traditional banking infrastructure that is outdated 

and inflexible, struggles to meet the developing demands 

for seamless, real-time digital services. This research 

explores the barriers to modernizing legacy competition in 

an era of fintech disruptions. This research explores specific 

barriers, operational constraints and key technological 

benefits in digital banking. By identifying strategic 

solutions and best practices this research focuses on 

providing a comprehensive blueprint for banks seeking to 

transition into full digital financial ecosystems that ensure 

security, and scalability. 

 

Research aim 

The purpose of this research is to analyze digital banking’s 

role in modernizing legacy systems and enhancing 

efficiency, security, and customer experience in financial 

services. 

 

 

 

Research Objectives 

RO-1: To examine the impact of AI, blockchain, and cloud 

computing on modernizing banking infrastructure 

RO-2: To identify about key limitations of legacy banking 

systems affecting efficiency, security, and scalability 

RO-3: To investigate how digital banking enhances 

accessibility, transaction speed, and personalized financial 

services 

RO-4: To analyze the best practices for banks to transition 

from legacy systems to fully digital banking ecosystems. 

 

Literature Review 

Digital banking has revolutionized the financial sector by 

offering seamless and technologically driven services that 

replace traditional banking processes. The modernization of 

legacy systems is most important for financial institutions 

to remain competitive and develop security systems. Thus, 

digital banking systems also improve customer experience 

with great performance like completing the whole 

investment process in a short time (Mbama, 2018). 

Therefore, researchers have extensively examined the role 

of digital banking in modernizing legacy infrastructure and 

focusing on technological innovations, cybersecurity and 

customer engagements. 

 

 
Figure 1.1: AI in Banking 

Source: Owczarek, 2020 

 

 Legacy systems are most important in banking because 

they also enhance the banking systems more than previous 

processes. This system in banking is built on outdated 

mainframe architectures and poses significant challenges 

including high maintenance costs, and limited scalability 

(Gruber, 2019). According to the report, 70% of global 
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banks still rely on legacy systems leading to inefficiencies 

in operations and customer services.  Some specific core 

banking software companies and systems Edge Verve 

Finacle, Oracle FLEXCUBE Core Banking, Tata 

Consultancy Services (TCS) BaNCS, SAP Banking and 

Financial Services are using this system. The rigid structure 

of these systems makes integrating new digital solutions 

difficult and hinders innovations and real-time transaction 

capabilities. 

Advancements in artificial intelligence (AI), blockchain and 

cloud computing and API-driven banking have accelerated 

legacy system modernization (Omorov, 2020). Cloud 

computing allows banks to scale operations efficiently 

while reducing infrastructure costs. Therefore, blockchain 

technology ensures transaction security and transparency, it 

is also making financial services more reliable and tamper-

proof. Open banking is enabled by API integration, 

provides collaboration with banks and fintech companies 

and creates innovative financial products. Despite the 

benefits of digital banking, it gives the customer more 

security systems than offline features of backing. On this 

digital site, customers can check all their banking and 

amount details with their digital tools from anywhere and 

anytime. Thus, they can transfer their money from any place 

without any document problems because digital systems are 

already very fast and enhanced. Therefore, outdated 

banking infrastructure is highly vulnerable to cyber threats 

and increases the risk of data breaches and fraud (Mahalle 

et al., 2018). Banks must adopt multi-factor authentication 

and end-to-end encryption to ensure customer security. The 

implementation of regulatory frameworks like GDPR and 

PSD2 has pushed banks to prioritize customer data 

protection in digital banking transformations. 

 

Country Mobile Banking 

Penetration 

(Smartphone/Tablet

) 

Online 

Banking 

Penetratio

n 

(PC/Lapto

p) 

Australia 71% 33% 

Austria 59% 27% 

Brazil 74% 28% 

Canada 60% 42% 

China 68% 46% 

Finland 74% 7% 

France 54% 30% 

Germany 50% 32% 

India 74% 52% 

Italy 51% 48% 

Japan 28% 62% 

Mexico 70% 44% 

Netherland

s 

70% 8% 

 Table 1.2: Mobile and Online Banking Penetration by 

Country 

 

 Digital banking has significantly improved customer 

experiences by offering faster and more personalized 

financial services. Automation reduces processing times for 

transaction and loan approval, and customer inquiries and 

leads to developed banking quantity. Furthermore, big data 

analytics in digital banking allows financial institutions to 

predict customer needs, offer tailored solutions and develop 

engagement and customer satisfaction. 

Such new digital banking trends like integrations of AI 

technology, improved cybersecurity measures and the 

advent of neobanks have changed the game in shaping the 

future of digital banking after 2024 (Wewege, 2020). Thus, 

it is known that the world’s best digital bank is the Bank of 

Georgia, also its winner as the best consumer digital bank 

in the world. The future of digital banking is expected to 

provide deeper AI integration, decentralized finance (DeFi) 

and biometric authorization for secure transactions. 

 

Methodology 

A secondary research strategy was used to collect the 

specific data for this paper. Relevant data was collected 

from secondary sources like articles, scholars, websites, 

newspapers, and case studies (Ruggiano, 2019). Analyzing 

prior research by collecting specific data and maintaining 

qualitative methods enabled a comprehensive 

understanding of legacy systems and AI in banking systems. 

Here is the research quality. Thus, the secondary data 

method made it possible to retrieve a wide volume of data 

without the need for primary data collection. The included 

interpretivism philosophy is also a crucial part of the 

research paper and it is maintained in the research category 

(Ryan, 2018). 

 

Findings 

Key Challenges in AI-Powered Fraud Detection for 

Fintech Security 

The integration of AI-driven fraud in fintech security 

presents several challenges, particularly concerning data 

completely and regulatory experiences. Fintech firms must 

process vast amounts of financial transactions in real time. 

Therefore, AI models require continuous updates to adapt 

to enveloping fraud tactics that lead to inconsistencies in 

model performances (Melnychenko, 2020). Regulatory 

constraints demand transparency in AI decision-making. 
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Addressing these challenges is crucial for effective fraud 

detection and secure fintech operations. 

 

Importance of Machine Learning in Fraud Detection 

AI in the fraud management market size has also grown 

rapidly in recent years. It will grow $13.05 BILLION IN 

2024 TO $ 15.64 billion in 2025 at a compound annual 

growth rate (CAGR) of 19.8%. The AI in fraud 

management market size is expected to see rapid growth in 

the next few years (Bughin et al., 2017). Thus, AI in fraud 

management will grow $31.69 billion in 2029 and a 

compound annual growth rate of 19.3%. Such AI in fraud 

management market size is Rusteer, Hewlett Packard 

Enterprise, BAE Systems plc, Capgemini SE, Cognizant 

Technology Solutions India Private Limited., SAS Institute 

Inc., Splunk Inc., and Temenos AG. 

Artificial intelligence is used as an investigative tool by 

police departments to locate criminals. AI detects phone 

numbers associated with criminal activities and internet 

protocol addresses. AI is also used to create persons that 

appear real and to identify predators who use the internet to 

target children. Moreover, AI detectors are used for 

educators, publishers, recruiters, web content writers, 

banking workers, and fraud detectors. 

 

Impact of Open Banking on Legacy System 

Modernization 

Machine learning (ML) plays a crucial role and it analyzes 

transaction patterns and detects anomalies with greater 

efficiency. Automated AI models provide supervised and 

unsupervised learning techniques and develop fraud 

detection mechanisms by minimizing false threats. Open 

banking fosters innovation through data sharing and third-

party integrations. API-driven services allow seamless 

connections between banks and fintech providers (Jameaba, 

2020). Customers benefit from personalized financial 

products and customized banking experiences. Real-time 

transaction processing develops efficiency and service 

delivery speed. Banks adopting open banking gain a 

competitive advantage in financial markets. Secure API 

frameworks ensure data protection and compliance with 

banking regulations. 

 

Challenges in Modernizing Legacy Banking Systems 

Modernizing legacy systems serial challenges in digital. 

Older systems lack compatibility with modern technologies 

and tools. Banks struggle with integrating outdated 

infrastructure into cloud-based platforms. High 

maintenance costs make legacy system upgrades a costly 

challenge (Gholami et al., 2017). Regulatory compliance 

becomes difficult due to outdated security standards and 

frameworks. Customer experiences suffer as legacy systems 

slowly service the delivery process. Data silos create 

influences in banking operations and customer 

management. Addressing these challenges is most 

important for a seamless digital transition.   

 

Importance of Cloud Adoption in Digital Banking 

Cloud threats pose crucial risks to the modern digital 

banking process because it sometimes makes short issues 

but the issue creates big problems for the consumers. Multi-

factor authentication develops security by preventing 

unauthorized account access (Dhillon, 2017). End-to-end 

encryption secures customer transitions and sensitive 

banking information. 

 

Year Inv 

($M) 

Tech 

(%) 

Legacy 

(%) 

Adopt 

(%) 

Save 

(%) 

2019 60 10 5 25 2 

2020 90 20 10 35 4 

2021 120 30 15 45 6 

2022 150 40 25 55 8 

2023 180 50 30 65 10 

 Table 1.3: The progression in investment, technological 

revamp, legacy phase-out, digital adoption, and cost 

savings over five years 

 

Thus, real-time monitoring detects the exact issue in the 

digital banking process. Therefore, biometric authentication 

develops identity verification and reduces unauthorized 

account access (Blue, 2018). Regulatory compliance 

frameworks enforce stringent cybersecurity policies in 

banking. 

 

Integration of blockchain for secure and transparent 

transaction 

Blockchain developer's digital banking security through 

decentralized transaction processing. Decentralized identity 

verification improves authentication and reduces identity 

fraud. Thus, blockchain ensures real-time settlement of 

cross-border payments with reduced costs (Deng, 2020). 

Financial institutions benefit from fraud-resistant and 

tamper-proof transaction records. Secure digital banking 

ecosystems rely on blockchain-decentralized infrastructure. 

 

Analysis 

Modernizing legacy baking systems is a most significant 

and critical endeavor for institutions aiming to stay 

competitive in the digital age. This process involves 

updating outdated core systems to develop efficiency, 

security and customer satisfaction. Challenges in 

modernizing legacy banking systems are like the 
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complexity of existing systems that replace without 

disrupting services. Also, intricate architectures can hinder 

the adoption of new technologies and slow down 

innovations. Integration vulnerabilities, as an older system 

may lack advanced security features make them susceptible 

to cyber threats. As cyberattacks become more 

sophisticated and potentially compromise sensitive 

customer information. Additionally, maintaining these 

legacy systems is costly due to the need for specialized 

skills and there is also an increase in supporting obstacle 

technologies (Nascimento et al., 2019). Security 

vulnerabilities are another concern and it is making the 

customers susceptible to cyber threats. Thus, to overcome 

these challenges adopt a phased modernization approach, 

increasing updating components to reduce risk.  Leveraging 

cloud computing is another effective strategy and offers 

scalability and flexibility. Cloud solutions also enhance data 

accessibility and improve customer experiences. 

Implementing API-driven architectures allows for seamless 

integration between legacy systems to extend the 

functionality of existing systems (Bhaskaran, 2020). 

Investing in staff training and change management is also 

crucial. Therefore, by addressing these challenges with 

targeted strategies banks can successfully modernize their 

legacy systems to develop operational efficiency and 

improved security. 

 

 Conclusion 

In conclusion, modernizing legacy banking systems is 

imperative for financial institutions to remain competitive 

and secure in the digital era. By embracing innovative 

technologies like AI, blockchain and cloud computing, 

banks develop operational efficiency. This blueprint 

highlights the challenges and strategies pathways for 

transitioning from outdated infrastructure to agile and 

integrated digital ecosystems. Ultimately, the successful 

modernization of legacy systems enables banks to provide 

security systems and customer-enhanced criteria’s. But it 

also fosters growth and resilience in an evolving financial 

landscape. 
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