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1. Introduction: The Dual Imperative of Innovation and Compliance 

The changing global payment systems show a big move in today's money setup, where tech 

breakthroughs keep changing how people trade money. The Bank for International Settlements says 

that fast payment systems are now running in 60 countries. They process payments in seconds, not 

days, which is changing what people expect from money exchanges [1]. This isn't just about being faster; 

it's about new ways of trading money that challenge old banking methods and rules. The push for using 

digital payments has sped up how quickly new ideas come out, now measured in months instead of 

years. But each step needs to deal with more and more complex rules to keep money steady and protect 

customers. 

The regulatory landscape for novel payment methods is in flux, shaped by technological progress and 

associated risks. The European Central Bank's Payment Services Directive marks a key development in 

payment security. It adds needed Strong Customer Authentication, which touches every online payment 

in Europe [2]. This rule shows how regulators must find a middle ground between allowing new ideas 

and keeping things secure. Authentication must protect customers but not make things so hard that 

they stop using regulated payment methods. The framework has some exceptions for small payments 

under €30 and trusted payees, as too much security could stop the very new ideas that help customers 

and stores. 

Payment companies have to both chase after being better than others through new ideas and keep their 

systems working well and following the rules. Making new payment ways takes a lot of money in tech, 

with companies spending big on both new projects and staying compliant. Engineering teams need to 

think about rules from the start of making a product, adding security and checks that meet many rules 

in different areas. Adding rules to making a product is a big change from how things were done, where 

rules were handled after the main parts were set. 

ARTICLE INFO ABSTRACT 

Received: 14 July 2025 

Revised: 28 Aug 2025 

Accepted: 07 Sept 2025 

Today's payments industry makes it hard for groups to keep up with fast tech changes 

and follow all the rules in different places. This piece looks at how payment systems try 

to stay innovative but also stick to rules like PCI-DSS, PSD2, GDPR, and BSA while 

creating new payment options. This change includes things like fast payments, Buy Now 

Pay Later, AI for catching fraud, and digital currencies from central banks, all of which 

bring their own rule issues. By checking out built-in compliance systems, this article 

shows how groups that do well mix safety steps into their main setups, instead of 

thinking about rules later on. Cloud setups, microservices, tokenization, and 

Infrastructure as Code can help groups work well and follow rules. Also, the change from 

DevOps to DevSecOps shows that development, security, and legal teams should work 

together. This helps keep innovation going. This article gives ideas on how payment 

groups can set up management systems, use automated ways to check compliance, and 

keep up with changing rules. All this is done while still providing new payment choices 

that people want. 

 

Keyword:  Payment Systems Innovation, Regulatory Compliance Framework, 

DevSecOps Integration, Cloud-Native Architecture, Cross-Functional Governance 



Journal of Information Systems Engineering and Management 
2025, 10(59s) 

e-ISSN: 2468-4376 

  

https://www.jisem-journal.com/ Research Article  

 

 530 

 
Copyright © 2025 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative 

Commons Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. 

 

Where new ideas and rules meet creates big problems for payments across borders, where payments 

must meet rules in many places at once. Different areas have their ways of setting payment rules, from 

strict, rule-based systems to more flexible guidelines. Companies working worldwide must match these 

different needs while keeping things easy for users and running smoothly. Things get harder when 

regulatory agencies think about where data needs to be stored, money rules, and rules against money 

laundering, which change a lot from place to place. To do well here, organizations need good 

management that can weigh risks while staying flexible enough to quickly come up with new ideas, 

making payment systems that are both new and meet all the rules. 

 

Framework Element Description/Specification 

Instant payment system coverage 60 countries globally 

PSD2 low-value transaction exemption Transactions under €30 

Strong Customer Authentication scope Every electronic transaction in European markets 

Regulatory approach types Prescriptive rules-based vs principle-based guidelines 

Cross-border compliance challenge Data localization and currency controls 

Table 1: Key Components of Global Payment Infrastructure Transformation [1,2] 

 

2. The Contemporary Payments Innovation Landscape 

The rise of real-time payment systems has significantly changed global finance, building networks that 

allow instant transactions between different systems. Recent studies show that international instant 

payments face tech problems, mostly with making different domestic payment schemes work together, 

as they use varied message types and settlement processes [3]. It is hard to get these systems to align 

because organizations need to translate messages, change currencies, and follow rules in many places. 

Each payment network has its own rules, like when settlements are final or what hours they run, so one 

needs smart systems to connect them while keeping transactions secure and fast.  

The pandemic greatly sped up payment changes, pushing digital shifts and changing how people pay. 

Studies predict that payment profits will grow by about 7% each year until 2028, mostly thanks to more 

people using electronic payments in growing markets and less cash use in richer countries [4]. This 

growth is not just about changing payment methods but also rethinking how financial services are 

delivered, with payments becoming a part of other online activities. Adding payment options to social 

media, messaging apps, and online stores has created new income but also new risks that old rules 

struggle to handle. 

Buy Now, Pay Later services are a good example of new credit methods that are shaking up old 

borrowing ways. These platforms use data and machine learning to quickly decide on credit, looking at 

actions and past payments that normal credit scores miss. BNPL is popular because it is easy to use and 

gives stores better sales and bigger purchases, while giving shoppers flexible ways to pay without regular 

credit card interest. Still, the quick growth of BNPL has caused worries about people getting into debt 

and whether current rules can manage these new credit types. 

The use of artificial intelligence in payments has gone from simple fraud checks to complex networks 

that can find tricky fraud patterns across millions of payments. Current fraud systems check many data 

points, like device info, actions, and network links, to build full risk profiles in milliseconds. How well 

these systems work depends on their ability to learn and adapt to new fraud methods, which calls for a 

lot of computer power and data. The challenge is to stop fraud well without bothering customers, as 

being too strict can cause real payments to be turned down, upsetting customers, and losing money. 

Central bank digital currencies could bring the largest shift in how people make payments. This impacts 

tech, monetary policy, and financial freedom. CBDCs have the potential to program money with 

embedded rules, automatic taxes, and specific economic support that existing systems can't. The tech 
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choices in creating CBDCs, like using tokens or accounts and keeping them centralized or distributed, 

affect privacy, security, and long-term system stability. 

 

3. Navigating the Regulatory Framework: PCI-DSS and Beyond 

Payment Card Industry Data Security Standard version 4.0 is a big change. It moves away from simple 

checklists to focus on what security goals organizations need to meet. This lets them change their 

security to fit their tech setup [5]. 

Payment systems have come a long way since their inception. There are cloud setups, container 

applications, and serverless models that old security rules don't cover well. The standard has ways to 

check each security goal, so groups can show they're following the rules by using other security measures 

when the usual ones don't work. Network rules now cover software-defined networking, which lets them 

split up card data more while keeping things flexible. 

This new approach in PCI-DSS 4.0 helps groups using new payment tech where old rules might not fit. 

For example, rules for managing encryption keys need to fit with hardware security, key management 

services, and distributed ledger tech, each with its own security issues. The standard says to scan for 

weaknesses every quarter, with tougher rules for important payment systems. But it's flexible on how 

to scan, to fit different setups. Groups need to keep track of all system parts, including cloud items and 

container apps, which makes managing assets harder than just tracking servers. 

In the U.S., financial groups also need to follow the Bank Secrecy Act's rules for online filing, which have 

specific tech rules for sending data safely to regulators [6]. The Secure Direct Transfer Mode has strict 

tech rules for sending files, including encryption, digital signatures, and ways to check that data doesn't 

get messed up during sending. These rules go beyond just sending files; they include checking XML 

formats, batch totals, and ways to handle errors that need to work with internal compliance systems. 

Groups must use strong sign-in methods with digital certificates from approved sources, change keys 

often, and keep detailed logs of all sending activities. 

Mixing PCI-DSS with BSA filing is hard for payment companies dealing with lots of transactions that 

need currency reporting. Systems need to keep detailed records for reporting while protecting card data 

under PCI-DSS, which calls for good data sorting and handling. The tech needs to watch for suspicious 

activity in real time while keeping payments fast and available. Databases need to hold data for the long 

term for compliance, while using only the needed amount of card data. 

Following rules today means more than just meeting each rule set; it means using a full approach that 

deals with rules that overlap or clash across different areas. Groups need to build systems that can 

change as rules change without needing big infrastructure overhauls, using parts that keep business 

tasks separate from rule controls. This flexibility is key as rules keep changing with new payment tech 

and threats, so security and compliance need to keep adapting. 

 

Compliance Component Requirement Details 

PCI-DSS version 4.0 approach Objective-based requirements vs prescriptive checklists 

Network segmentation Software-defined networking and microsegmentation 

BSA electronic filing Secure Direct Transfer Mode specifications 

Authentication mechanisms Digital certificates from approved authorities 

Data handling complexity Transaction records with cardholder protection 

Table 2: PCI-DSS and BSA Requirements Overview [5,6] 

 

4. Embedding Compliance in System Architecture and Design 

To integrate compliance requirements into system design, a thorough mapping of security measures to 

technical implementations across different framework areas is needed. Cloud Controls Matrix version 

4 offers a structured list of 197 control goals in 17 areas, linking rules to cloud service implementations 
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for easy compliance checks [7]. This matrix turns abstract rules into clear technical specs, guiding the 

implementation of controls from access management to key handling. Each control links to many rule 

sets at once, letting groups build security setups that meet different needs through single, solid controls. 

Cloud-based payment designs use containerization and orchestration for efficiency and compliance. 

Applying Kubernetes namespaces and network rules creates logical splits between payment parts, 

limiting data flow based on need while keeping the system sound. Service mesh tools add security 

directly into how microservices talk to each other, applying authentication and encryption without 

changing the apps. These setups allow payment processing to scale easily while keeping security strong 

across changes. 

Payment gateway setups show how to use built-in compliance by adding security at each step [8]. 

Tokenization starts when data is captured, swapping sensitive card info with substitutes before it enters 

internal systems, greatly cutting down the systems that need PCI-DSS checks. This choice shapes 

database designs, API setups, and integration methods across the payment system, showing how early 

compliance thinking affects the whole setup. Format-preserving encryption keeps data useful for old 

systems while keeping it safe, allowing gradual moves from older setups without breaking current 

integrations. 

Adding full logging and monitoring goes beyond spotting security issues; it also helps show compliance 

and analyze data for investigations. Structured logs record transaction info, system events, and admin 

actions in enough detail for reporting while hiding sensitive payment data. Log platforms must handle 

huge amounts while keeping a secure record for evidence, using storage that shows any changes and 

verifying data integrity. Real-time analysis tools link events across systems to find possible compliance 

breaks, alerting on strange access or setup changes that could point to security control problems. 

Infrastructure as Code methods enforce rules through version-controlled templates that set security 

controls as fixed infrastructure settings. Terraform modules and CloudFormation templates put 

security group rules, encryption settings, and access policies right into infrastructure setup, stopping 

the use of resources that do not comply. Policy as Code tools check infrastructure setups against rules 

before use, blocking changes that would break security or widen compliance scope too much. This 

changes compliance from a regular check to a constant validation built into development, making sure 

security stays strong as systems change. 

 

Architecture Element Implementation Approach 

Cloud Controls Matrix Structured taxonomy of control objectives 

Container orchestration Kubernetes namespaces and network policies 

Tokenization process Immediate replacement upon data capture 

Logging capabilities Structured formats for regulatory reporting 

Infrastructure as Code Version-controlled configuration templates 

Table 3: System architecture patterns for compliance integration [7, 8] 

 

5. Cross-Functional Collaboration: Bridging Development, Security, and Legal Teams 

Switching from traditional DevOps to DevSecOps is a major change in how payment companies build 

software. Security becomes part of the entire process, instead of just a final check. Studies show that 

companies using DevSecOps well see faster development and better security, with automatic security 

tests built into their systems [9]. This change needs a shift in culture, too. Development teams take on 

security responsibilities, while security experts become helpers who provide tools and advice. 

Teamwork means everyone is responsible, and security is as important as on-time delivery. 

Shift-left security works to identify issues early. This lets developers address security concerns as they 

code, instead of after the program is released. Tools that constantly check code can spot weaknesses 

during development. Tests that mimic real-world situations check security measures under realistic 
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circumstances. Container scans search for known problems in base images and software parts, 

preventing flawed components from entering payment systems. These automated checks give fast 

feedback. Results come in minutes rather than the days or weeks needed for manual reviews. Speeding 

up the development process while maintaining strong security is possible through this method. 

To properly handle risk in financial systems, collaboration between those in tech, operations, and law 

is needed [10]. The Basel Committee's rules for staying strong emphasize how technology risk, following 

the rules, and keeping the business running are all connected. This calls for management structures that 

go beyond departments. Payment companies need risk committees with people from technology, legal, 

compliance, and business to carefully judge new ideas against different risks. These committees create 

risk guidelines that balance new ideas with what the law allows, setting limits for how much risk is okay 

for different payment products and channels. 

This teamwork shows up in regular meetings where experts review new payment ideas against technical 

possibilities, security needs, and legal issues. Data flow charts become shared tools, with security 

experts finding possible attack routes while compliance people connect data handling to legal needs. 

Privacy experts check how personal data is used against data protection rules, working with database 

managers to set up proper data storage and deletion. Network experts design ways to separate payment 

systems while keeping things running smoothly, working with application developers to ensure services 

communicate safely. 

Sharing knowledge is key to keeping this teamwork going as laws and security threats change. 

Companies create centers of experts to guide and train development teams. Workshops bring together 

technical and compliance staff to explore new payment technologies and the rules around them, 

building understanding of what's possible and what's not. Documentation makes sure that architectural 

decisions include both technical details and legal reasons, creating knowledge that stays even when 

team members leave. 

 

Collaboration Aspect Implementation Method 

DevSecOps transformation Security integration throughout the development lifecycle 

Shift-left security Vulnerability detection in development environments 

Risk management framework Coordinated technical, operational, and regulatory approaches 

Architectural review boards Systematic evaluation of payment innovations 

Knowledge transfer Centers of excellence and regular workshops 

Table 4: Organizational structures enabling innovation-compliance balance [9, 10] 

 

Conclusion 

Payment systems have changed, showing that invention and following rules can work together. When 

groups include rules in their system designs, they can adapt faster to changes in the market and changes 

in regulations. This way, they do not have to spend as much to fix things later. Moving to cloud-based 

setups, smaller services, and automatic security checks lets payment companies create things fast while 

still checking the rules all the time. Changing from separate departments to teams that work together is 

key to dealing with today's payment systems. Tech choices now affect rules right away, and rules affect 

how systems are built. As payment tech keeps changing with things like artificial intelligence and digital 

money, the groups that do well will be those that can change their systems to meet rules without big 

changes. The future of payments is for groups that see following rules not as a limit but as a base. This 

helps them grow and keep trust in the financial world. This view, mixing tech and rule-following through 

teamwork, makes the plan needed to make payment inventions that meet what the market and 

regulators want in the growing financial world.  



Journal of Information Systems Engineering and Management 
2025, 10(59s) 

e-ISSN: 2468-4376 

  

https://www.jisem-journal.com/ Research Article  

 

 534 

 
Copyright © 2025 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative 

Commons Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. 

 

References 

[1] BIS, "Faster digital payments: global and regional perspectives", 2024. [Online]. Available: 

https://www.bis.org/publ/bppdf/bispap152.pdf 

[2] European Central Bank, "The revised Payment Services Directive (PSD2) and the transition to 

stronger payments security", 2018. [Online]. Available: https://www.ecb.europa.eu/press/intro/mip-

online/2018/html/1803_revisedpsd.en.html 

[3] Chinnapa Reddy Yeruva, "The Global Real-Time Payments Landscape: Challenges and Innovations 

in Cross-Border Instant Payments",  ResearchGate,  2024. [Online]. Available:  

https://www.researchgate.net/publication/387677692_The_Global_Real-

Time_Payments_Landscape_Challenges_and_Innovations_in_Cross-Border_Instant_Payments 

[4] Markus Ampenberger et al., "Fortune Favors the Bold - Global Payments Report 2024",  BCG,  2024. 

[Online]. Available: https://www.bcg.com/publications/2024/fortune-favors-bold-global-payments-

report 

[5] PCI Security Standards Council, "Payment Card Industry Data Security Standard", Middlebury,  

2024. [Online]. Available: https://www.middlebury.edu/sites/default/files/2025-01/PCI-DSS-

v4_0_1.pdf?fv=AKHVQBp6 

[6] Financial Crimes Enforcement Network, "Bank Secrecy Act Electronic Filing: Secure Direct Transfer 

Mode", 2024. [Online]. Available:  

https://bsaefiling.fincen.treas.gov/docs/SDTMRequirements.pdf 

[7] Cloud Security Alliance, "Cloud Controls Matrix and CAIQ v4", May 2025. [Online]. Available: 

https://cloudsecurityalliance.org/artifacts/cloud-controls-matrix-v4# 

[8] Pavan Kumar Joshi, "Achieving PCI-DSS Compliance in Payment Gateways: A Comprehensive 

Approach", ResearchGate, 2024. [Online]. Available: 

https://www.researchgate.net/publication/385008508_Achieving_PCI-

DSS_Compliance_in_Payment_Gateways_A_Comprehensive_Approach 

[9]  Shifa M. Shaikh and Prof. Soma Ghosh, "A Survey of Security Integration Practices from DevOps to 

DevSecOps", IJCRT, 2024. [Online]. Available:  https://ijcrt.org/papers/IJCRT2406472.pdf 

[10] Vlad Ponamorenko, "Integrated Risk Management in the Financial System: International 

Regulation and National Perspectives", ResearchGate, 2024.  [Online]. Available:  

https://www.researchgate.net/publication/386329038 

https://www.bis.org/publ/bppdf/bispap152.pdf
https://www.ecb.europa.eu/press/intro/mip-online/2018/html/1803_revisedpsd.en.html
https://www.ecb.europa.eu/press/intro/mip-online/2018/html/1803_revisedpsd.en.html
https://www.researchgate.net/publication/387677692_The_Global_Real-Time_Payments_Landscape_Challenges_and_Innovations_in_Cross-Border_Instant_Payments
https://www.researchgate.net/publication/387677692_The_Global_Real-Time_Payments_Landscape_Challenges_and_Innovations_in_Cross-Border_Instant_Payments
https://www.bcg.com/publications/2024/fortune-favors-bold-global-payments-report
https://www.bcg.com/publications/2024/fortune-favors-bold-global-payments-report
https://www.middlebury.edu/sites/default/files/2025-01/PCI-DSS-v4_0_1.pdf?fv=AKHVQBp6
https://www.middlebury.edu/sites/default/files/2025-01/PCI-DSS-v4_0_1.pdf?fv=AKHVQBp6
https://bsaefiling.fincen.treas.gov/docs/SDTMRequirements.pdf
https://cloudsecurityalliance.org/artifacts/cloud-controls-matrix-v4
https://www.researchgate.net/publication/385008508_Achieving_PCI-DSS_Compliance_in_Payment_Gateways_A_Comprehensive_Approach
https://www.researchgate.net/publication/385008508_Achieving_PCI-DSS_Compliance_in_Payment_Gateways_A_Comprehensive_Approach
https://ijcrt.org/papers/IJCRT2406472.pdf
https://www.researchgate.net/publication/386329038_INTEGRATED_RISK_MANAGEMENT_IN_THE_FINANCIAL_SYSTEM_INTERNATIONAL_REGULATION_AND_NATIONAL_PERSPECTIVES

