
International Journal of Research Publication and Reviews, Vol 6, Issue 7, pp 5853-5860 July 2025 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com ISSN 2582-7421 

 

 

Transforming Indian Banking with Blockchain: A Focus on Payment 

Services 

M.Anuradha1, Dr. Sathyanarayana Gardasu2 

1Research scholar, School of Commerce & Economics, Presidency University, Bengaluru. E-mail: anuradhasantosh5@gmail.com 
2Assistant Professor, School of Commerce & Economics, Presidency University, Bengaluru. E-mail: drgsn2019@gmail.com 

 

ABSTRACT 

Blockchain technology is a transformative shift in the Indian banking sector, enhaning efficiency, transparency, and security of financial operations. Blockchain is 

a decentralized and distributed ledger system, comprising a sequence of interconnected blocks, each containing a list of transactions. The banking sector in India 

serves as a backbone for economic growth, technological advancements (Eg, Fintech), and financial Inclusion. Over 300 banks have implemented this technology 

to transform interbank transactions, reducing delays and operational costs. In 2021, a consortium of 15 leading Indian banks, including ICICI, SBI, HDFC, etc., 

formed the Indian Banks Blockchain Infrastructure Company Private Limited (IBBIC), to leverage blockchain technology to facilitate various remittances like 

National Electronic Fund Transfer (NEFT), Real-time Gross Settlement (RTGS), Immediate Payment Service(IMPS), and Unified Payments Interface(UPI), etc., 

and settlements like Bharat Bill Payment System(BBPS), Clearing Corporation of India Limited(CCIL), etc.. Cross-border payments, such as those facilitated by 

NIPL (NPCI International Payments Limited) and RuPay, partnering with platforms like Ripple and J.P. Morgan, enable faster cross-border transactions, reducing 

costs and time. Despite extensive research on blockchain technology, there remains a critical understanding gap on the practical implementation of this technology 

within Indian banking payment services. This research focuses on theoretical frameworks and potential applications of blockchain within the Indian banking sector. 

The primary objective is to explore blockchain implementation in Indian banking payment systems and evaluate their impact on financial transaction efficiency, 

transparency, and security. The methodology employed in this study is a descriptive and exploratory research design, utilizing secondary data collected from various 

scholarly articles, websites, case studies, and industry reports. This research attempts to provide strategic recommendations to policymakers and regulatory 

authorities, such as the RBI and  Government of India, to strengthen the future adoption and outlook of Blockchain technology in the Indian Banking sector. 
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INTRODUCTION 

Blockchain in banking is an innovative technology with a decentralized and distributed ledger system comprising a sequence of interlinked blocks, each 

consisting of a list of transactions. This technology is crucial in ensuring transaction security by storing the information electronically in a digital format. 

Blockchain technology was initiated as a research project in 1991, but was used as a Bitcoin in 2009. Since its inception, blockchain has been used to 

create various cryptocurrencies, decentralized finance(DeFi) applications, non-fungible tokens(NFTs), and smart contracts. (blockchain.gov.in). 

Blockchain technology enables currency and various other assets to be digitally transformed and securely documented. 

 OCBC Bank (Oversea-Chinese Banking Corporation Limited) in Asia grabs the first opportunity to implement blockchain technology for both domestic 

and international remittance services, enhancing efficiency and transparency while reducing operational costs and improving customer experience. 

(OCBC, 2016). 

Over 300 banks have implemented blockchain technology to revolutionize interbank transactions, reducing delays and operational costs. In India, Banking 

payment services play a crucial role in economic growth, driving financial inclusion, and fostering technological advancements. In the year 2021, a group 

of 15 banks, including ICICI, SBI, HDFC, etc., formed a consortium known as IBBIC, which aims to use blockchain technology to process remittances 

like NEFT, RTGS, IMPS, UPI, etc., and settlements like BBPS, CCIL etc. Cross-border payments like NIPL (NPCI International Payments Limited), 

and Rupay, partnering with platforms like Ripple and JPMorgan, etc.  

Despite extensive research in blockchain technology in the Indian banking system, there exist limitations to infrastructure constraints (not reaching semi-

urban and rural areas), Cyberattacks, Data security concerns, and challenges in maintaining transaction integrity across multiple platforms. Hence, this 

research focuses mainly on the Indian Banking system and the application of appropriate technology in integrating the existing payment infrastructure 

and developing user-friendly interfaces. It also highlights the development of blockchain-specific regulations, cross-border payment regulations, and data 

protection and privacy concerns. 

http://www.ijrpr.com/
mailto:drgsn2019@gmail.com
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OBJECTIVES  

The objectives of this paper are: 

1. To investigate blockchain applications in Banking payment services in India. 

2. To evaluate the impact of blockchain technology on enhancing transparency, improving efficiency, and strengthening security within the 

banking payment services. 

Scope of the study 

This research comprehensively reviews various aspects of payment systems and their technological integration. The study will examine different domestic 

payment systems such as NEFT, RTGS, UPI & IMPS, etc., and explore cross-border payment mechanisms. Additionally, it will assess the potential for 

integrating digital wallets into the existing payment system. It also evaluates various blockchain platforms like Hyperledger, Ethereum, etc., for smart 

contract implementation in payment services. Furthermore, it analyzes stakeholders, including private and public sector banks, payment system operators, 

Fintech companies, and regulatory bodies such as the RBI and NPCI to understand the roles and influence of these entities within the payment ecosystem. 

The scope of this study covers key areas like transparency (transaction traceability and information accessibility), efficiency (transaction processing time, 

cost reduction, resource utilization, process automation capabilities), and security (fraud prevention capability and data protection mechanisms).  

Limitations of the research 

The scope of this research is confined to the Indian banking sector, which may lead to regional disparities in banking practices and infrastructure facilities. 

The conclusion of this research may not be generalized due to the constraints of in-depth analysis of research. Additionally, external factors like regulatory 

uncertainty, fluctuations in the economy, changing market conditions, and technology may impact the results of this study and its broader applicability. 

Literature Review 

There is a significant evolution in technology adoption in the Indian banking sector, where banks were treated primarily as instruments of social change. 

This evolution faced criticisms from labor unions when there was competitive pressure to adopt technology for survival. In the 21st century, there has 

been a revolution in Indian banking with both public and private sector banks, where technology has played a crucial role in reducing costs and operational 

efficiency. The RBI plays a significant role in balancing regulatory oversight with technological facilitation and emerges as a global software development 

leader. This transformation reflects the journey of the banking sector from technology resistance and adoption for operational efficiency and competitive 

survival. (Meenakshi Rishi and Sweta C. Saxena) Research addressing blockchain technology within the banking sector highlights a rapidly evolving 

competitive environment, where financial institutions increasingly focus on developing proprietary blockchain systems. From the perspective of systemic 

innovation theory, blockchain's integration across the banking industry remains limited. A significant milestone for blockchain penetration in banking is 

likely to be the achievement of cross-chain interoperability. This capability is crucial for enabling seamless payment systems and facilitating value 

exchanges, particularly within the IoT(Internet of Things) ecosystem. A bibliometric analysis of 133 Scopus-indexed articles on blockchain was published 

between 2015 and May 2023. The analysis provided a comprehensive overview of blockchain's applications in banking by analyzing article performance, 

author contributions, country involvement, journal impact, and key research themes and identified four major themes: financial technology innovation 

transforming banking, blockchain, and AI in supply chains, decentralized finance, Industry 4.0 in digitalizing the financial sector.(S.M.Masudur 

Rahman et.al.2024)A comparison with past banking innovations—such as ATMs, credit cards, and EFTPOS(Electronic Fund Transfer At Point Of Sale) 

or debit cards—provides a framework for understanding blockchain's potential diffusion and adoption patterns. Insights drawn from these past trajectories 

help predict and develop a roadmap for the evolution of blockchain solutions in banking.  While the proliferation of individual blockchain systems 

continues, their transformative impact on the financial sector is expected to remain limited unless interoperability challenges are effectively addressed. 

(Wesley L Harris & Jaruni Wonglimpiyarat,2024) 

The research combined with the TAM (Technology Acceptance Model), UTAUT (Unified Theory of Acceptance and Use of Technology), and 

ISS(Information Systems Success) models to identify key determinants, including, service quality, system quality, perceived usefulness, information 

quality convenience, and social influences reveals that all these factors positively impact customers' intention to use such services, with information 

quality having the strongest influence. Interestingly, social influence also plays a positive role, contrary to the initial hypothesis. However, customers 

focus more on the risks, costs, and convenience of the services rather than the use of blockchain technology itself. This aligns with the fact that only a 

few commercial banks in Vietnam currently offer blockchain-enabled international payment services.(Ha Nguyet Dam et.al,2020) “The impact of the 

new European Payments Service Directive (EU 2015/2366), which allows users to access their bank statements and initiate payment transactions directly 

through software created by Third Party Providers (TPPs) was examined. The directive introduced new types of authorized players, including the Account 

Servicing Payment Service Provider, Payment Initiation Service Provider, and Account Information Service Provider, which represent a significant 

departure from the previous directive (2007/64/CE). These new players create a risk of disintegration between banks and their customers by enabling 

third-party access to sensitive banking data”. The innovative approach to this new framework explores the implementation of a service for accessing 

account information and storing account data through a blockchain-oriented software application. (Luissana Cocco et al,2020) 
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“While the awareness of cryptocurrency is increasing, adoption remains cautious. The potential for digital banking to replace traditional methods, with 

security and user concerns, plays a critical role. Users view payment system enhancements with mixed but generally positive attitudes”.(Md. Jahirul 

Islam &Md Rakib Mia(2024) 

While blockchain offers significant advantages like improved security and operational efficiency, it also faces critical challenges, including limited 

scalability and uncertainties in regulatory and interoperability issues. successful implementation of blockchain could enable banks to improve operational 

efficiency, enhance customer experiences, and strengthen their competitive positioning in the financial sector. Blockchain, introduced by Satoshi 

Nakamoto, tackles security issues like ARP spoofing, DDoS attacks, and phishing by using encrypted data storage with hashing algorithms and a 

decentralized, tamperproof ledger that ensures transparency and immutability (Irshad Ahmed Hashimzai & Mohammad Zameer Ahmadzai-2024) 

The influence of blockchain technology and big data on the financial services industry, particularly within banking, can improve decision-making, 

operational efficiency, and transparency in operations, and can significantly improve transaction security, speed, and cost-effectiveness.(Mesbaul Haque 

Sazu,* and Sakila Akter Jahan-2022) 

Blockchain, initially popularized by cryptocurrencies, has expanded into various applications, prompting the need for a comprehensive review of the 

research landscape. The review highlights the growing prominence of blockchain research and the need for new methodologies and frameworks to 

integrate blockchain into advancements in technologies like cloud computing and the Internet of Things (IoT). Blockchain's expanding influence in areas 

like energy trade and securities markets, which are still evolving and need stronger regulatory frameworks (Anjee Gorkhali et.al.2020& 2022). 

RESEARCH METHODOLOGY 

This study employed a descriptive and exploratory research design, aimed at analyzing the theoretical foundations and potential applications of 

blockchain technology within the Indian banking sector. The research relies exclusively on secondary data sources, enabling a comprehensive 

understanding of existing literature and real-world implementations. 

Data collected from various scholarly articles, websites, industry reports, and case studies offered diverse perspectives of blockchain implementation in 

banking payment services.  

This methodological approach facilitates an informed evaluation of blockchain’s impact on efficiency, transparency, and security in banking operations, 

while supporting the development of policy recommendations tailored to India's regulatory and financial ecosystem. 

BLOCKCHAIN 

“Blockchain is a transformative technology, which is known as Distributed Ledger Technology(DLT), enabling the digitization and secure storage of 

data. It operates through a structured series of interlinked data blocks, each storing verified records and forming a tamper-resistant chain. This 

decentralized framework enhances the security and transparency, eliminating the risk of data manipulation... It was used in Bitcoin, which is a 

cryptocurrency that is built on blockchain technology.(https://blockchain.gov.in) 

Popular Blockchain Platforms for Banks 

S.No. Platform Type Suitability 

1 RIPPLE Distributed Ledger 

Technology 

International payments and financial messaging 

2 ETHEREUM Public blockchain Decentralized application, Tokenisation, DeFi 

3 HYPER LEDGER 

FABRIC 

Permissioned 

Blockchain 

Complex enterprise application, Supply Chain 

Management, Trade Finance 

4 CORDA Permissioned 

Blockchain 

Trade finance and securities 

5 QUORUM Permissioned 

Blockchain 

Cross-border payments, Trade Finance, KYC/AML 

APPLICATIONS OF BLOCKCHAIN IN BANKING PAYMENT SERVICES 

• Cross-border payments (eliminating intermediaries, reducing transaction costs, enhancing transparency by real-time tracking of payments, 

Eg: Ripple ) 

• Real-time settlement (immediate clearing and settlement of transactions, reducing counterparty risks and seamless reconciliation of accounts) 

https://blockchain.gov.in/
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• Tokenisation- provides multiple new possibilities for businesses and individuals and has a broader geographic reach. It's easy to keep track 

of the asset from any part of the world. 

• Smart contracts reduce manual intervention and operational inefficiencies through automatic payment processes and automatic compliance 

with regulatory standards.  

• Fraud prevention-Prevents alteration of transaction records and enhances security against cyberattacks and financial fraud 

• Regulatory compliance serves as a powerful tool for meeting legal compliance, automated data analysis, reporting, and accounting. It is also 

used to enhance regulatory compliance with due diligence monitoring. 

• Accounting- Simplify processes such as auditing, compliance, and transaction tracking. With real-time data verification and reduced risk of 

fraud, accountants can focus more on strategic analysis rather than manual record-keeping. 

• Peer-to-peer lending- Direct transfer between the customers and lenders by using decentralized payment platforms like Bitcoin and Ethereum. 

• Central Bank Digital Currencies (CBDCs)- are meant for issuing digital currencies and streamlining domestic and cross-border payments. 

• AML (Anti-Money Laundering) and KYC (Know Your Customer)-Simplifies KYC processes by creating tamper-proof databases and 

enhancing compliance with AML regulations 

 

https://www.sciencedirect.com 

BENEFITS OF APPLICATION OF BLOCKCHAIN IN PAYMENT SERVICES 

1. Prevention of Fraud: The cryptographic algorithms that are used in Blockchain to store and process transactions potentially offer financial 

institutions a less risky method while handling transactions. Blockchain serves as a superior solution for those industries that require quick 

transmission of verifiable and fraud-free data and transactions. 

2. Access to Credit score: Blockchain enables companies to calculate credit scores accurately. The process of auditing financial services can be 

streamlined, promoting ethical practices and consistent practices. Lenders use financial records processed with blockchain technology to assess 

the creditworthiness of the person. It also enhances compliance through smart contracts, which allow investment companies to verify and 

monitor the identity of the users. 

3. Confidentiality: Blockchain technology maintains transaction privacy and confidentiality, leading to improved transparency, trust, and 

operational efficiency. The private and hybrid blockchain networks are specifically designed to accommodate frequent spikes in network 

activity, enabling the processing of hundreds of transactions per second with improved scalability and responsiveness.. 

https://www.sciencedirect.com/
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4. Maintain digital currency: Digital currencies such as Bitcoin transfers are made possible with blockchain technology, eliminating the 

necessity for a centralized authority to verify transactions. 

5. Tracking the transactions: The several applications of blockchain technology enable tracking the transactions. By reshaping interactions 

throughout the value chain, this innovation has the potential to revolutionize business operations, thereby reducing operational complexity 

and costs. It's a distributed database that autonomously manages a continuously growing list of transactions that are stored secured blocks and 

protects against manipulation and tampering. 

6. Reduction of time and expenditure: Without the requirement of mediators, blockchain speeds up transaction processing to authorize 

financial transactions. This leads to a more convenient and less expensive method of exchanging currencies. It will simplify various processes 

required by financial institutions by reducing time and expenses by streamlining various procedures, particularly reconciliation, clearing, and 

settlements. 

7. Secured storage of financial transactions: Blockchain technology is used to store financial transactions securely and permanently. It's a 

distributed database that autonomously manages a constantly growing list of transactions which are stored in units called blocks and protects 

them safely from tampering and manipulations. 

8. Maintaining financial ledger: Blockchain technology is an accounting system that focuses on the maintenance of a precise financial ledger 

and the ownership transfer of assets.  Its implementation in the financial industry minimizes the transaction processing time and also decreases 

paperwork thereby providing a safer environment. 

9. Management of Digital assets: Blockchain technology manages digital assets in an automated, reliable, traceable, and predictable manner. 

The secured, encrypted distributed ledgers make it convenient to handle foreign payments quickly, affordably, and securely without the help 

of correspondent banks and clearing houses. Due to less risk, most of the assets will not require the related mitigation operations. 

10. Management of money transactions: The implementation of unalterable smart contracts by blockchain technology allows borrowers to 

engage directly with lenders to negotiate interest rates, repayment schedules, and transaction durations. Every participant on the network will 

receive copies of financial transactions, eliminating the need for mediators. 

Therefore, it is observed that Blockchain significantly enhances efficiency, transparency, and security, especially in finance.  

INDIAN BANKS ACTIVELY IMPLEMENTING BLOCKCHAIN IN PAYMENT SERVICES 

In India, there have been several start-ups dealing with cryptocurrency, such as Unocoin (2013) and Zebpay(2014). However, the instances of fraud and 

the price volatility of Bitcoin have highlighted the regulatory concerns surrounding cryptocurrency risks. RBI as well as the Government of India, have 

stated that they have neither authorised nor regulated any entity to operate with cryptocurrencies.  

Recently, the Public and Private sectors across India have adopted blockchain and DLT. The Andhra Pradesh and Telangana governments have 

implemented blockchain solutions for LAN registries, digital certificates, and electronic health records. The banking industry in the private sector leads 

the adoption of blockchain technology.  

YES Bank--- Started issuing commercial papers using blockchain (July 2019) 

Axis Bank---Implemented international payment services with Ripple’s enterprise blockchain(November 2017) 

HSBC—Collaborated with Reliance Industries Ltd. on a blockchain-based trade finance transaction(November 2018)(source: RBI Bulletin) 

There is a transformation of traditional settlement procedures with the strategic collaborations between JPMorgan and the Indian banks enabling secure, 

instant, and effective interbank transactions. The Indian private banks, such as HDFC, ICICI, AXIS, IndusInd, and YES Bank Ltd., will participate in 

JPMorgan Bank subsidiaries. 

CHALLENGES IN THE IMPLEMENTATION OF BLOCKCHAIN TECHNOLOGY IN INDIAN BANKING 

PAYMENT SERVICES 

1. Expensive investment: The practical application of Blockchain technology involves a lot of expenditure in infrastructure, expertise, and 

research and development. It may be difficult for financial institutions to determine the return on their investment and justify the associated 

expenditures. 

2. Scalability: As the number of transactions increases, public blockchains like Bitcoin and Ethereum can potentially encounter performance 

concerns, which would result in longer processing times and increased transaction fees.   

3. Data privacy and security: The open and distributed feature of blockchain technology allows all participants to view every transaction that 

takes place in the network. 
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4. Interoperability: Due to the diversity and incompatibility of blockchain platforms and networks, Financial institutions face challenges while 

integrating blockchain technologies into their existing systems. This interoperability is critical for enabling cross-border transactions and 

fostering collaborations among financial institutions. 

5. Consumption of Power: Employing a proof-of-work consensus mechanism for Bitcoin can be highly energy-intensive. Substantial energy 

demands for mining operations and transaction verification raise concerns about environmental impact and sustainability. 

6. Regulatory Compliance: Blockchain systems may present challenges for banks in meeting certain regulatory requirements due to their 

anonymous and distributed nature, especially in cases of AML and KYC. 

7. Awareness & Education: Banking personnel and stakeholders have limited awareness and comprehension of blockchain potential and its 

applications. It is important to spread awareness to all stakeholders about blockchain to ensure its implementation and adoption successfully. 

8. Governance and consensus mechanisms: Developing suitable governance models and consensus mechanisms for blockchain networks can 

be challenging, as they must align with the needs of all network participants. 

CONCLUSION 

In recent years, Blockchain has evolved as one of the most creative & potentially revolutionary technologies. The world’s biggest IT corporations are 

involved in innovating digital payments to impress and attract customers and capture new clients with enhanced payment processes. Despite its potential, 

Blockchain remains an immature concept among many individuals. Our country, India, has made significant progress in the realm of digital payments. 

The country's financial technology sector is experiencing rapid growth, primarily driven by advancements in digital payment systems, making it one of 

the world's fastest-growing fintech industries. Elimination of intermediaries, the customer benefit from more direct and transparent transactions. 

Blockchain-based Smart contracts can be used cost-effectively and efficiently for drafting agreements, which might be used to facilitate trade financing. 

They can also help in trade delivery monitoring and reduce the risk associated with it. Furthermore, Financial organizations may also benefit from 

blockchain technology by automating their financial reporting and compliance processes. Although most of these payments operate online, a lack of 

internet connectivity and geographical constraints will limit their growth. Therefore, before adopting blockchain technology, financial organizations 

should address the challenges related to technology, regulations, trust issues, expenditure involved, and energy consumption. Further research is necessary 

to address the potential drawbacks of blockchain, its unforeseen consequences, its impact on existing markets, cultural implications, and its benefits 

across various sectors. 
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