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Abstract- The banking sector in India is undergoing a rapid digital transformation, driven by the need for enhanced
security, transparency, and efficiency in financial transactions. Blockchain technology, with its decentralized and
immutable ledger system, offers a paradigm shift in how banking operations are conducted. This study explores the
transformative potential of blockchain technology in India's banking sector, focusing on its applications, benefits,
challenges, and future implications. By leveraging blockchain, banks can enhance transaction security, reduce fraud,
streamline cross-border payments, and improve regulatory compliance through smart contracts and real-time auditing
mechanisms. Furthermore, block chain’s capability to eliminate intermediaries reduces operational costs and accelerates
transaction processing, making financial services more accessible and inclusive, particularly for the unbanked and under
banked populations in India. This paper critically examines the role of blockchain technology in transforming the Indian
banking system, its possible applications, challenges, and future prospects
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1. INTRODUCTION

Many had high hopes for block chain’s potential applications when its popularity started to soar a few years ago. Some
have speculated that blockchain technology might improve our democratic processes, healthcare systems, and supply
lines. But, industry enthusiasm for blockchain applications faded as trials of possible uses, including pilot projects in
banking and financial services, failed to meet these expectations. Those curious about blockchain technology have
sometimes discovered that more conventional, centralized databases could offer comparable features at a lesser price.
The time has come for the U.S. financial sector to return to the more established technology, utilizing blockchain to
enhance current offerings and introduce new, more affordable ones, thanks to the recent change in the U.S. government's
stance towards crypto assets and blockchain. When applied to various financial use cases, blockchain technology (both
public and private) can usher in new eras of banking services that are advantageous for consumers and financial
institutions alike thanks to improvements in transaction speed, cost, security, and accessibility.

In order to create blockchain solutions and lead the early adoption of blockchain-based products in the financial
services sector, the United States has a significant edge due to its huge talent pool and innovation culture. If the
commercial and public sectors work together, blockchain technology can be a game-changer for the American economy.
Congress must act swiftly to ensure that the United States maintains its position as the world leader in crypto asset
innovation, especially in light of new global competitors like China's digital yuan. To maintain its position as a global
leader in blockchain development for financial services, the US should work with both the public and commercial
sectors to foster a regulatory climate that is technologically progressive.

Additionally, the entire financial services industry should be able to benefit from this next-generation technology
through collaboration between regulators and financial services companies, creating standardized solutions. The use of
public and private blockchains to standardize industrial solutions has the potential to boost security, decrease worker
hours and back-end expenses, and minimize transaction friction. This will allow the financial services sector to broaden
its product line, establish new revenue streams, and serve both current and potential clients at higher levels.

The most important blockchain uses for the banking sector, such as decentralised ledgers, loans, and settlement and
clearing systems, are discussed in this essay.lt differentiates between possible uses of decentralized, public blockchains
(like cryptoassets) and private, permission-based blockchains (owned by one or more entities) for each application. In
this piece, they will try to figure out where the possibilities are and what legal issues need answering in light of this
fascinating new terrain, which is still murky in some important respects.

The banking sector has been there since the beginning, mediating between parties involved in monetary transactions.
Their reliability has been crucial for the smooth transfer of monies. When it comes to banking, technology has always
played a role. Banks have changed their methods of operation time and time again to accommodate new information
and technology. Financial institutions nowadays facilitate the transfer of data using technical networks such as SWIFT.
Since this is the case, technological advancements have become indispensable to the banking sector. Therefore,
blockchain technology may serve as a major impetus for the financial sector to flourish. There is a common perception
that banks are wasteful, costly, and secretive. Innovative fintech and neobanking solutions are causing a stir, with
companies like N26, PayPal, and Revolut shaking up the banking industry. To address these concerns and gain an edge
over the Fintech business, blockchain technology is being considered. An increasing number of institutions, including
governments and central banks, are investigating blockchain technology and its potential applications. We are seeing a
bright future ahead of us as humerous banks across the globe investigate blockchain technology. This exploratory thesis
seeks to examine the potential effects, constraints, and difficulties of blockchain technology on the banking sector. The
concept, operation, and use of blockchain technology in the financial sector are all well-explained in this thesis. As the
pioneering use of blockchain technology, it explains what Bitcoin is and how it came to be. Blockchain technology is
being considered as a potential solution to the problems that banks are now facing, according to the report. Last but not
least, the thesis reveals the ways in which banks are investigating and utilizing blockchain technology. This thesis aims
to address the following questions in particular: i. Could blockchain technology have any effect on the financial sector?
ii) What are the obstacles to using blockchain technology?

Key Concepts behind Blockchain Technology

Here are some key concepts behind blockchain technology:

1. Decentralization: Since blockchain operates on a decentralized network, no single entity has control over it.
Participants instead run the show by keeping a public record of all transactions.

2. Transparency: Any and all transactions recorded on a blockchain are visible to everyone. Trust and openness are
fostered since the history of transactions on the network is seen by anybody.

3. Immutability: No one can remove or alter a transaction after it has been recorded on a blockchain. The immutability
of data on a blockchain makes it extremely trustworthy and impossible to alter.

4. Consensus Mechanism: Every node in the network must reach a unanimous decision about the ledger's current state
for the consensus method to work. The network's security is maintained and fraud is prevented.

5. Cryptography: Cryptography is used to secure data on the blockchain. This includes using cryptographic hash
functions to create unique identifiers for each block and using digital signatures to authenticate transactions.

6. Smart Contracts: Blockchain technology allows for the creation of "smart contracts,” which can execute themselves.
Payments, asset transfers, and even voting can all be automated with these contracts.

7. Distributed Ledger Technology (DLT): While blockchain technology is unique among distributed ledger
technologies (DLTSs), their shared features—including immutability and decentralization make them similar to one
another.
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The fundamental ideas underlying blockchain technology are not limited to these. While it is still in its infancy as a
technological advancement, it promises to shake up many sectors, including the financial sector.

Blockchain

Blockchain technology enables the recording of transactions in a network through an ordered, decentralized, and
unchangeable ledger. A permanent block that includes all the details of the transaction is used to record them. It is
possible to record and share any valuable transaction or information on the network. Blockchain technology is useful
since conventional methods of documenting transactions are costly, centralized, inefficient, and redundant. The
decentralized peer-to-peer digital money bitcoin is a well-known example of blockchain technology. Blockchain
technology is what makes bitcoin possible. Not only can everything be recorded using blockchain technology, but it
also provides the basis for bitcoin transactions. According to Gupta (2018), all sorts of difficulties can be solved in
different sectors by utilizing blockchain technology.Blockchain is characterized by two primary features:
decentralization and immutability.
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Fig. 1. lllustration of Centralized ledger and Distributed ledger

Rather than keeping all of the records in one central location, blockchain technology distributes them to each participant
individually. There will be no middlemen needed because it enables a network of peer-to-peer communication. The
process is streamlined and reduced in cost due to the removal of the middleman. Imutability is another intriguing
aspect; once a transaction is recorded, it cannot be modified. If there is a need to change the transaction, a new
transaction is established and updated for all the networks. After being validated by other computers in the network,
transactions are considered final and cannot be altered. Due to this, it offers a great deal of reliability and safety. The
authors Attaran and Gunasekaran state in their 2019 article that...

Working mechanism

The term "blockchain" is derived from the way it functions, which involves connecting blocks to create a series. Each
legitimate transaction has its own unique hash (digital signature) that is stored in a block together with the hash of the
previous block. Hashing increases the verification of preceding blocks by linking them sequentially. The result is a
blockchain that cannot be altered. According to Gupta (2018),The five main components of blockchain technology a
network of nodes, coins, a structure, a consensus process, and rules—are essential to grasping its operation. To begin,
any computer that is a part of a network is called a node in the network. All of the nodes are communicating with one
another and verifying the legitimacy of each transaction. A stronger network is achieved by increasing the connection
between nodes. Second, tokens may stand for ownership of value and are therefore often referred to as digital crypto
currency. It is a medium of exchange that may stand in for money or any asset. Following this, the blockchain is
structured as an ordered list of transactions. Forming a blockchain, each block connects to the next. In 2016, Krausse et
al. Then, every node in the network takes part in the consensus mechanism's collective decision-making process to find
the right version of the ledger. The nodes safeguard against transaction manipulation and double payment. Mechanisms
might be either proof-of-work or proof-of-stake. New blocks can only be added to the blockchain when a network of
nodes has solved complicated challenges, according to the proof-of-work mechanism. This is why the transactions can't
be changed; the third party needs to perform better than the entire network. Bitcoin uses it. Proof-of-stake relies on
token ownership to function. Blockchains with the greatest token counts are able to generate more blocks. Lastly, the
rules are a collection of protocols for how the parties will communicate with one another. It specifies what ledger
systems are. When combined, these five ideas constitute a blockchain. Krausse et al. In 2016,
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Fig. 2. lllustration of the process of a blockchain (adapted from Krause et al. 2016)

Types of blockchain

Organisations should familiarize themselves with the various blockchains before deploying any of them. Since there
may be substantial variances, companies should implement the solution that works best for their operations. (According
to Thompson in 2016). They will go over the three primary blockchain types below: Anyone with a very little amount
of computing power can join a public blockchain, which is a completely decentralized blockchain. It is the intention of
the public blockchain to do away with middlemen and enable transactions to be conducted directly between users.
Some examples of public blockchains are the decentralized digital currencies like Bitcoin and Ethereum, which anybody
may access. Secure transactions are guaranteed because the network checks each one before recording it. Though
public blockchain is more costly and sluggish than private blockchain, it still defeats the existing recording mechanisms.
(According to Thompson in 2016). When dealing with a private blockchain, participants must obtain permission from a
central authority in order to carry out the activity at hand. This type of blockchain is known as permission based. The
intermediate maintains some degree of control, therefore it cannot be considered completely decentralized. Prior to its
recording, every transaction is assessed by an authoritative body. The private blockchain is more efficient and less
expensive than the public blockchain. It works best with forms of corporate governance and business. Possible gains in
efficiency and reductions in operational expenses are substantial. A private blockchain could be useful in an online
voting system. (According to Thompson in 2016). Consortium blockchains are a subset of private blockchains that
share many shared features with private blockchains but are owned by multiple entities rather than just one
(Dragonchain 2019).

A hybrid blockchain (hybrid) combines public and private blockchains, as the name implies. It offers a decentralized
setting within a private network. It gives you a lot of leeway and freedom with your data. For the most part, it works
for businesses that are subject to strict regulations. A hybrid blockchain, such as XinFin, is created by mixing Ethereum
(public) and Quorum (private). Concerning international commerce, financing, and supply-chain management, it offers
a solution. (From Freiden, 2018)

Bitcoin: The initial chain Blockchain technology makes bitcoin a peer-to-peer digital cash that lets two people pay each
other online without the need for a third party. People wanted to fix the problems with paper money and banks. In
bitcoin, the exchange is recorded in the blockchain. (2008) Nakamoto Anonymous author Satoshi Nakamoto published
a white paper in 2008 called "Bitcoin: A Peer-to-Peer Electronic Cash System™ (Nakamoto 2008) that outlined the
bitcoin system. Bitcoin was the first cryptocurrency and is still the most well-known. Currently, $177.81 billion is
worth of bitcoin on the market (Statista 2020). The technology behind bitcoin is called blockchain. Imagine blockchain
as an operating system, and bitcoin as one of its many uses. Beyond bitcoin, blockchain has many other uses as well. It
offers a distributed ledger to record bitcoin transactions. (4Gupta2018.6)

The rise and fall of bitcoin

Bitcoin was created in 2009 as a cryptocurrency to fix the problems with cash and the banking system, which were slow,
expensive, and security-related. Bitcoin is the foremost and oldest digital currency in the world. To keep track of deals,
bitcoin uses blockchain technology. (Gupta 2018, 4-5.) IMAGE 3: Bitcoin's price data (taken from CoinDesk, 2020).
Before two years, bitcoin wasn't worth much. A big change happened in July 2010, when the price of 1 bitcoin went
from about $0.0008 to $0.08. Starting in 2010, the market slowly opened up, and customers and businesses started
using the currency. Prices were low until 2013, when they began to skyrocket. Bitcoin cost about $13.5 each in 2013.
At its highest point, the price hit $220 in April. It then dropped back to $70 that same month. Prices rose from about
$100 to $1,075 in October and November, a 975% rise. Bitcoin becoming more popular and Chinese miners joining the
market were the main reasons for the rally. (Edwards 2020) A lot of big price changes have happened in the past of
bitcoin. This was the biggest bitcoin platform, Mt. Gox, filing for bankruptcy in February 2014. Eventually, Bitcoin's
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price fell below $580, and it has been going down ever since. Around the beginning of 2015, the price dropped to
around $315. It gradually went up after that and landed around $1,000 in early 2017. In 2017, the biggest changes
happened. In one year, the price went up more than 1800%, from $5,000 in October to $10,000 in November to $19,783
in December at its highest point. Shortly after, the market crashed and fell below $7,000. It stayed that way until
November 2018, when it dropped to around $3,500. Thereafter, the price has been going up and down between $5,000
and $10,000. (Edwards 2020)

Why is bitcoin

A lot of changes have happened in the price of bitcoin over the time period. Some examples: From October 2017 to
January 2018, bitcoin's price fluctuated by about 8%, which means it could go up or down by that much from its usual
price. Numerous things affect the price of bitcoin on the market. Bitcoin's unclear future value is one of the main
reasons. Even small news can cause the price of bitcoin to change a lot because it is just a way to send money and no
one knows how much it is worth. Uncontrolled markets are the second reason. There isn't a single authority that
controls Bitcoin, and it has always been seen as a house for illegal operations. As a result, users always worry about and
guess about the market. Therefore, buyers are only changing the price. In 2020, Reiff Bitcoin's limited supply is
another reason. Unlike fiat currency, Bitcoin has a fixed quantity of 21 million coins. Investors will want to buy bitcoin
whether the economy is growing or shrinking. It's often linked to gold because of this. Users are also worried about
losses and problems with their computers. The collapse of Mt. Gox, the biggest bitcoin exchange, shows how unstable
the market is. In 2020, Reiff

Current State of the Indian Banking System

The Indian banking sector has been undergoing rapid digital transformation, driven by government initiatives such as
Digital India and financial inclusion programs. Traditional banking processes, however, still rely on centralized
databases, which are vulnerable to cyber threats and operational inefficiencies. Issues like fraudulent transactions,
inefficient settlement systems, high costs of cross-border payments, and regulatory compliance challenges continue to
hinder seamless banking operations. The Reserve Bank of India (RBI) has also explored the possibility of a central bank
digital currency (CBDC) to enhance digital payments. Given these challenges, blockchain could emerge as a game-
changer in enhancing security, transparency, and efficiency in banking services.

Do Banks Need Blockchain Technology?

The banking business makes up most of the world's economy. Banks are the world's largest and oldest financial
middlemen. Digitization has changed the banking system and the banking business in big ways. The commodity
money system got rid of bartering. Fiat money then came along and took its place. Now there's digital currency and
digital payments. Automated Teller Machines (ATMs), electronic fund transfers, electronic clearing services, real-time
gross payment, online banking, debit and credit cards, and mobile banking have all been made possible by technology
over time. The banking business relies on technology these days, so blockchain could be the thing that changes
everything. Blockchain technology stores transactions in a block that can't be changed. Third parties are taken out.
Blockchain could really change the way banks and other financial institutions work. It could cause big problems in the
banking business and lead to big changes. (2018) Gupta and Gupta the technology industry has made a lot of progress
and come up with new ideas in the last 20 years. Technology changes have shaken up almost every business. It used to
be hard to get into the banking field because of all the rules and regulations, but now Fintech is giving banks a lot of
competition. The word "fintech" comes from the words "finance" and "technology." Fintech companies use the newest
technologies to offer financial services.

They help people with things like payments, clearing and settlements, trade and investing, digital currencies, and more.
Fintech is on the rise and coming up with new ways to provide high-quality banking services. There is a niche service
that fintech companies focus on, which makes them better than banks. Fintech companies could be a threat to banks
because they are quick, cheap, dependable, and open. Banks have been at the top of the payment business for a long
time, but now Fintech companies are taking over a big chunk of it. For example, using Transfer Wise to send money
across borders takes one to five days and costs an average of forty to fifty dollars. These days, Fintech makes it easier,
faster, and cheaper to pay. Also, clearing and payment 10 services offered by fintech are faster than those offered by
banks. Digital wallets and money are becoming more and more popular. Also, companies like Apple give their
customers a virtual wallet that they can use to pay for things and get loans. Libra, a digital currency that Facebook
wants to make available for use in 2021, is what they want to do. Fintech is getting more and more popular and trusted,
so banks are going to have a lot of competition. Thailand 2020. A lot of people think that blockchain, Al, robotic
process automation, big data, and other technologies are the ones of the future. Financial institutions like banks, private
equity companies, start-ups, and others are very interested in blockchain. A lot of big banks, like J.P. Morgan, The
Bank of America, Merrill Lynch, HSBC, and others, have already used blockchain to complete a transaction and are
excited to add it to their business plan. The decentralized and unchangeable log of blockchain could completely change
the way records are kept. Most businesses, including banks, can use blockchain technology. It could change the back
end of banking systems and cut down on a lot of operating costs. Blockchain is very important for fixing the problems
banks are having right now. Blockchains' major benefits are speed, lower costs, openness, and the lack of a third party.
First, blockchain makes transactions more efficient by getting rid of the time needed to make decisions. Managing and
keeping records can be done automatically and faster than by hand. It also saves money on transaction and running
costs. Paying and settling can be done without a middleman or expensive broker fees. Blockchain uses security to
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make sure that a third party can be trusted. Finally, blockchains are spread out, which means that both parties can see
real-time information about the exchange. This makes the process clear. (2018) Gupta and Gupta

2. RELATED STUDY

In the first study by Parminder Varma et al. (2022), the authors conducted a thematic analysis of recent research on the
impact of financial technology (Fintech) in the banking industry, with a focus on blockchain. They looked at how new
technologies like Al, machine learning, and blockchain might be able to improve banking services. They also talked
about the risks that come with these technologies, such as high costs, job losses, and security issues. The study provided
insights into how fintech companies and banks can collaborate to improve financial stability and mitigate the adverse
effects of technological disruptions.

In the second study by Vasiliki Basdekidou et al. (2024), the writers looked into what would happen to financial factors
like honesty and openness if blockchain technology adoption (BCA) happened. Using the PRISMA model for a
systematic literature review, they analyzed how blockchain contributes to financial transparency, fraud prevention, and
trust enhancement in business operations. Their study also explored smart contracts and sustainability features while
introducing a three-layer research sequence for analyzing blockchain adoption. The study offered business practitioners
and managers a framework for evaluating blockchain’s economic implications and overcoming financial challenges.

In the third study by Medina Ayta Mohammed et al. (2024), the authors conducted a bibliometric systematic literature
review (B-SLR) to evaluate major trends and challenges in blockchain adoption across various industries. They
analyzed studies from 2017 to 2023, identifying a shift in focus from traditional supply chains to sustainable and digital
economies, including green supply chains and the metaverse. In their study, they came up with a theory framework and
named ten important areas of blockchain technology that need more research.

In the fourth study by Medina Ayta Mohammed et al. (2023), the authors examined the adoption of central bank
digital currencies (CBDCs) across 67 countries. Using partial least squares structural equation modeling, they looked at
how national growth indicators and the use of digital currencies were connected. Their findings revealed that factors
such as democracy and governance positively influence CBDC adoption, while regulatory oversight quality and income
disparity negatively affect it. The study provided policy recommendations and areas for further research on digital
currency adoption.

In the fifth study by Vandana Kumari et al. (2023), The writers looked into how people's knowledge of technology,
money, and willingness to try new things affect their plans to use blockchain-based digital currencies. They made the
UTAUT 2 model bigger and used Covariance-Based Structural Equation Modeling (CB-SEM) to look at the poll
answers from 312 people. Their results showed that technology knowledge and financial literacy have different effects
on people's decisions to use cryptocurrencies. The study contributed to understanding consumer behavior in digital
currency adoption and proposed a generalizable model for fintech applications.

Umar Kayani et al. (2024) this study examines how technological awareness, subjective financial literacy, and personal
innovativeness influence individuals' intentions to use blockchain-based digital currencies like Bitcoin. The research
extends the UTAUT 2 model by incorporating additional constructs and analyzes 312 responses using Covariance-
Based Structural Equation Modeling (CB-SEM). There is a strong link between performance expectancy (PE) and
behavioral intention (BI) to adopt crypto currency, but it is tempered by technological knowledge and subjective
financial literacy. It also acts as a link between personal innovativeness (PI) and utilization plans (Bl). In addition to
adding to the body of research on digital currency adoption, this study suggests a general model for how consumers can
accept fintech. This is done by focusing on the roles of individual creativity, technological awareness, and financial
literacy.

Gousia Habib et al. (2024) this research explores the transformative impact of blockchain technology and
cryptocurrencies on traditional banking systems and financial markets, particularly in the UK and the US. The study
assesses adoption rates, market volatility, and integration approaches, shedding light on how cryptocurrencies are
reshaping investment portfolios and asset classifications. It also examines decentralized finance (DeFi), smart contracts,
and asset tokenization, highlighting the increased transparency and financial inclusion enabled by blockchain.
Regulatory implications are analyzed through a comparison of US and UK policies, emphasizing the balance between
innovation and financial stability. Future financial trends, including central bank digital currencies (CBDCs) and
sustainable blockchain solutions, are discussed, stressing the need for ethical innovation and interdisciplinary
collaboration to navigate this evolving landscape.

Abirami Raja Santhi et al. (2024) this study provides a comprehensive overview of blockchain technology, detailing
its evolution, applications, and benefits. Blockchain’s core characteristics decentralization, immutability, transparency,
and security—are highlighted as key factors driving its adoption. While previous digital currency attempts have
struggled with trust and security concerns, blockchain’s decentralized nature ensures data integrity without reliance on
central authorities. The research delves into cryptographic techniques, challenges in distributed ledger transactions, and
financial system applications. A detailed analysis of blockchain’s role in financial transactions is presented, along with
an overview of various cryptocurrencies. Additionally, the study identifies potential solutions to existing challenges,
underscoring blockchain’s potential in sectors beyond finance, including supply chain management, identity
verification, and smart contracts.

Nipun Agarwal et al. (2023) this study explores blockchain technology as a decentralized and secures transaction-
recording system, emphasizing its transformative potential beyond financial transactions. Initially designed for financial
applications, blockchain has now gained traction in industries such as healthcare, manufacturing, retail, and government
services. The research specifically focuses on blockchain’s role in supply chain and logistics, where traditional systems

Volume-11 | Issue-01 | February 2025 175



face complexities due to intermediaries and large-scale operations. By analyzing existing literature, the study highlights
how blockchain enhances trust, transparency, and agility in supply chain management. The findings suggest that
permission blockchains are particularly beneficial for multi-organizational enterprises. Future applications integrating
blockchain with 10T, smart contracts, and asset tracking are also discussed, emphasizing their potential for improving
logistics efficiency and product traceability.

Nien-Ping Chen et al. (2021) this research examines blockchain’s potential to revolutionize clearing and settlement
processes in financial markets. Traditional clearing and settlement mechanisms are often slow and prone to
inefficiencies, making blockchain a viable alternative for improving transaction speed, accuracy, and transparency.
Using the PRISMA approach, the study conducts a systematic review of blockchain-based clearing and settlement
systems, identifying recurring themes and technical insights from existing literature. Case studies demonstrate
blockchain’s advantages and limitations in financial applications. Additionally, the study explores the application of
Layer One X (L1X) blockchain in building clearing and settlement systems, offering insights into how blockchain can
streamline financial transactions while maintaining security and regulatory compliance.

3.APPLICATIONS OF BLOCKCHAIN IN INDIAN BANKING

Cross-Border Payments and Remittances

Money sent back to India by millions of Non-Resident Indians (NRIs) makes it one of the biggest receivers of
remittances in the world. Traditional remittance systems involve high transaction fees and processing delays.
Blockchain-based payment solutions, such as Ripple and Stellar, provide real-time settlement, lower transaction costs,
and increased security, making them a viable alternative for international money transfers.

Fraud Prevention and Security Enhancements

Fraud and cybercrimes remain significant concerns in the Indian banking sector. Crypt currency’s decentralized record
makes sure that transactions are clear and can't be changed, which lowers the chance of fraud. Smart contracts can
automate compliance procedures, making it difficult for malicious actors to manipulate transactions. By integrating
blockchain with banking systems, financial institutions can enhance identity verification, fraud detection, and security
measures.

Trade Finance and Letter of Credit Transactions

Trade finance involves complex documentation, intermediaries, and lengthy processing times. Blockchain streamlines
trade finance by enabling secure digital transactions, reducing paperwork, and improving transparency. Blockchain-
based platforms such as Marco Polo and we. trade have demonstrated the potential to facilitate real-time tracking of
transactions, reducing the need for manual reconciliation.

Smart Contracts for Automated Banking Processes

Smart contracts are agreements that are saved on a blockchain and self-execute according to rules and conditions that
have already been set. These agreements can simplify many banking tasks, such as loan payments, insurance claims,
and following the rules set by regulators. By eliminating intermediaries and reducing human intervention, smart
contracts enhance efficiency and reduce operational costs for banks.

Know Your Customer (KYC) and ldentity Management

KYC compliance is a crucial aspect of banking operations, requiring verification of customer identity before providing
financial services. The current KYC process is repetitive, time-consuming, and costly. A blockchain-based KYC system
enables banks to store verified customer data securely, allowing seamless data sharing among financial institutions. This
reduces redundancy, enhances data security, and improves the on boarding experience for customers.

Challenges and Limitations of Blockchain in Indian Banking

Regulatory and Legal Uncertainty

The Indian government and regulatory bodies, such as the RBI and the Securities and Exchange Board of India (SEBI),
have been cautious about the adoption of blockchain and cryptocurrencies. While blockchain is being explored for
financial applications, the legal framework for its widespread adoption in banking remains uncertain. Clear guidelines
and regulatory frameworks are necessary to ensure compliance and security in blockchain-based financial systems.

Scalability and High Transaction Costs

Blockchain networks, especially public blockchains, face scalability issues due to their consensus mechanisms. High
transaction costs and slower processing times can hinder large-scale adoption in banking operations. Solutions such as
Layer 2 protocols and private blockchain networks are being explored to enhance scalability and reduce costs.

INTEGRATION WITH LEGACY BANKING SYSTEMS

Traditional banking infrastructure relies on centralized databases and existing IT frameworks. Integrating blockchain
technology with legacy systems requires significant investment, technical expertise, and collaboration among financial
institutions. The transition to a blockchain-based banking system must be gradual and strategically planned to ensure
smooth implementation.
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Energy Consumption and Environmental Concerns

Blockchain networks that use Proof of Work (PoW) consensus methods need a lot of computing power, which means
they use a lot of electricity. This makes me worry about how blockchain technology will affect the world. Alternative
solutions such as Proof of Stake (PoS) and hybrid blockchain models are being considered to address these issues while
maintaining security and efficiency.

Current Issues in Banking Compliance

Anti-Money Laundering (AML) and Know Your Customer (KYC) procedures are two areas where financial institutions
around the world have a hard time staying in compliance. The scenery has these features:

1. Escalating Costs

For the first time ever, the world spent a huge $10 billion on AML regulations in 2014. Even though there is more
pressure on financial firms to cut costs, they expect to increase funds for compliance teams in the near future.

2. KYC Transaction Delays

Asking for KYC creates delays that make transactions take 30 to 50 days to finish satisfactorily. Presenting the current
KYC procedures requires extra work, which makes things even more difficult.

3. Financial Strain and Penalties

Financial costs are high to follow KYC rules, and fines for not doing so are even higher. Starting in 2009, regulatory
fines have been steadily going up, especially in the US. In 2015, they set a new record for excessive fines.

How Blockchain Resolves These Issues

Blockchain can make compliance processes easier in banking by making a public, unchangeable ledger that cuts down
on duplicate data and ensures data accuracy.

Implementing smart contracts and digital identity solutions makes AML and KYC processes faster, safer, and less
expensive, which saves institutions money.

The following steps outline the process of how blockchain operates within the banking sector:

e User Initiation: Someone, say "Stuart,” starts a deal to send money to someone else, say "Peter."

e Ledger Implementation: The request for the exchange is written down in a decentralized ledger, which is like a
public database that everyone can see.

e Digital Representation: In the system, Stuart's payment is shown as a block, which is short for "digital currency."

e Consensus Mechanism: People who are part of the blockchain network are asked to confirm and agree that the
exchange is valid.

e Secure Transfer: With everyone agreeing, the digital currencies are sent safely from Stuart to Peter.

e Immutable Record: It stores a clear record of transactions that can't be changed, acting as an unchangeable history
book.

e Enhanced Security: Blockchain is very secure because it is decentralized and uses cryptography. This makes fraud
and illegal changes less likely.

Blockchain's speed, openness, and safety in banking deals are shown off in this process, which builds trust and
dependability in the financial ecosystem.

Benefits of Blockchain Technology for Banking

The groundbreaking advances in blockchain technology are causing a huge change in the banking business, which is a
key part of the global financial system. Featuring a decentralized and distributed ledger structure, this cutting-edge
technology has the power to completely change how banks work, providing many benefits that improve safety, speed,

.
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openness, and cost-effectiveness.
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Use Cases of Blockchain in the Banking Sector

Blockchain technology has a lot of possible uses in banks, and it could completely change many parts of financial
services. Before it read on, take a look at the picture below, which shows where blockchain is most commonly used in
banking:

Top Bank Initial Use Cases For Blockchain

International money transfers 60%

Securities clearing and settlement

KYC and AML

Fiat currency payment and settlement

g

Creating transparency

Decentralised notary

Fraud deterrent

Asset registries

N
£

Security issuance and transfer

Fig. Use Cases of Blockchain in the Banking Sector

Here are some of the critical ways blockchain can be used in the banking industry:

1. Payment Processing and Cross-Border Transfers

When people pay late or extra fees, trillions of dollars are made and lost. For example, if you live in San Francisco and
send money to a bank in London, both of it will have to pay a flat $25 fee.

Bitcoin, Ether, and other cryptocurrencies are built on public blockchains, which mean that anyone can use them to
send and receive money instantly and for free.

The blockchain technology offers over traditional payment systems:

¢ Increased Efficiency: With blockchain, deals can be settled almost instantly, which is a lot faster than the old ways
of doing things, which can take days.

e Reduced Costs: Blockchain has the potential to make cross-border payments much cheaper by getting rid of
middlemen and automating tasks.

e Enhanced Security: Cryptographical security makes blockchain transactions very hard to hack or change.

e Improved Transparency: All people involved in a blockchain transaction can see an unchangeable copy of the
transaction data. This makes sure that everyone is responsible and that the transaction is open and honest.

e Greater Accessibility: Individuals who do not have or have limited access to banks may be able to use blockchain
technology to obtain banking services.

2. Credit and Loans

Personal loans can be given to a wider range of people in a safer and more efficient way with blockchain-enabled
banking. For the first time ever, the Credit Suisse Group and ING closed a $30.5M loan deal in 2018. As long as the
terms of the loan deal are followed, smart contracts can automatically make sure that the loan is paid back. Loans can be
approved faster, there is less paperwork, and credit risk is better assessed with blockchain-based credit systems.

3. Trade Finance

Since trade finance makes up between 80% and 90% of global trade, blockchain technology would have an effect on
every field that does business across borders. By making things more clear and cutting down on paperwork, blockchain
technology can improve trade finance processes. The way it works is as follows:

e Streamlined Trade Finance Processes: Blockchain can automate the verification of documents and facilitate
secure and transparent transactions.

e Reduced Fraud Risk: The tamper-proof nature of blockchain ensures the authenticity of trade documents and
reduces the risk of fraud and counterfeiting.

e Improved Access to Trade Finance: By reducing transaction costs and simplifying processes, blockchain can make
trade finance more accessible to small and medium-sized businesses.

The Future of Blockchain in Banking
Blockchain technology has a lot of promise in the banking industry that goes far beyond what it is used for now. As
technology improves and grows, we can look forward to a number of new trends and opportunities for blockchain in
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banks in the future. Blockchain's world market share in the banking industry is shown in the graph below. It shows how
blockchain will grow over the next few years:
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The future holds for blockchain in banking:

1. Integration with Emerging Technologies: Smarter decisions, better data, and better customer experiences will come
from combining blockchain with Al, 10T, and machine learning.

2. Central Bank Digital Currencies (CBDCs): By looking into blockchain for CBDCs, central banks hope to make
deals safer and faster, help more people get access to money, and make it easier to send money across borders, which
could completely change the economy.

3. Interoperability and Standards: Setting shared standards is important for blockchain to be used in banking. This
will make it easier for institutions to connect and work together by letting them communicate and share data without any
problems.

4. Regulatory Considerations: To make sure that adopting blockchain in banking is legal, protects consumers, and
keeps the economy stable, regulators are working on models that balance new ideas with risk.

5. Smart Contract Advancements: Smart contracts are changing the way banks do things like approving loans and
funding supply chains by executing complicated logic and integrating external data and Internet of Things (1oT) devices.
Banks, tech companies, and regulators will need to work together to solve the problems of scalability, interoperability,
and regulation integration that come up with blockchain.

4. CONCLUSION

Blockchain technology has the ability to change the way Indian banks work by making them safer, more open, and more
efficient. The good things about blockchain in financial services are shown by uses like international payments,
stopping scams, trade finance, smart contracts, and know the Client (KYC) checks. But problems like unclear rules,
problems with scaling, and tough integration must be fixed for the application to work. India is moving toward a digital
economy, and blockchain could be a key part of changing how banks work to make them more efficient, safe, and
customer-focused. To get the most out of blockchain in India's banking environment, regulators, financial institutions,
and tech experts will need to work together on the change. More study, pilot projects, and partnerships between banks
and fintech startups all point to a bright future for blockchain in the Indian banking system. The RBI has shown interest
in launching a Central Bank Digital Currency (CBDC), which could revolutionize digital payments in India.
Additionally, the adoption of blockchain in financial services will require government support, regulatory clarity, and
technological advancements. With continued innovation and policy frameworks, blockchain could redefine banking
operations by enhancing efficiency, security, and financial inclusion.

References

1. Abirami Raja Santhi,Padmakumar Muthuswamy (2022)“Influence of Blockchain Technology in Manufacturing
Supply Chain and Logistics” 2022, 6(1), 15; https://doi.org/10.3390/logistics6010015, 8 February 2022

2. Agostino Marengo,Alessandro Pagano (2023) “Investigating the Factors Influencing the Adoption of Blockchain
Technology across Different Countries and Industries: A Systematic Literature Review” 2023, 12(14), 3006;
https://doi.org/10.3390/electronics12143006, 9 July 2023

3. Aichih Jasmine, Chang,Nesreen El-Rayes,Jim Shi (2022) “Blockchain Technology for Supply Chain Management:
A Comprehensive Review” 2022, 1(2), 191-205; https://doi.org/10.3390/fintech1020015, 6 June 2022

4. Aleksandra Kuzior,Mariya Sira(2022) “A Bibliometric Analysis of Blockchain Technology Research Using
VOSviewer” 2022, 14(13), 8206; https://doi.org/10.3390/su14138206, 5 July 2022

Volume-11 | Issue-01 | February 2025 179



5. Attaran, M. & Gunasekaran, A. 2019. Applications of Blockchain Technology in Business: Challenges and
Opportunities. Cham, Switzerland: Springer International Publishing. Baraniuk, C. 2019.

6. Bitcoin’ s energy consumption equals that of Switzerland. Available: https://www.bbc.com/news/technology-
48853230 . Accessed on July 6, 2020.

7. Brown, C. 2020. More than a third of the world’s largest banks use Ripple. Available: https://www.crypto-news-
flash.com/mehr-als-ein-drittel-der-groessten-banken-der-weltnutzen-ripple/. Accessed on July 5, 2020.

8. Casey, M., Crane, J., Gensler, G., Johnson, S. & Narula, N. 2019. The Impact of Blockchain Technology on Finance:
A Catalyst for Change. London: Centre for Economic Policy Research. CoinDesk, 2020.

9. Collomb, A. & Sok, K. 2016. Blockchain / distributed ledger technology (DLT): What impact on the financial
sector? Communications & Strategies, no. 103, pp. 93-111,

10. Deloitte. 2016. Blockchain, Enigma. Paradox. Opportunity. Available:
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/Innovation/deloitte-ukblockchain-full-report.pdf.
Accessed on May 15, 2020.

11. Dragonchain. 2019. What different types of blockchains are there? Available:
https://dragonchain.com/blog/differences-between-public-private-blockchains/. Accessed on July 15, 2020.

12. Edwards, J. 2020. Bitcoin’s Price History. Investopedia. Available:
https://www.investopedia.com/articles/forex/121815/bitcoins-price-history.asp. Accessed on July 16, 2020.
European Central Bank. 2018. The ECB and anti-money laundering. Available:
https://www.bankingsupervision.europa.eu/press/publications/newsletter/2018/html/ssm.n1180516_2.en.html.
Accessed on June 20, 2020.

13. Figure showing the price of bitcoin. Available: https://www.coindesk.com/price/bitcoin. Accessed on June 2, 2020.

14. Fink, A. 2014. Conducting Research Literature Reviews: From the Internet to Paper. Fourth edition. Thousand Oaks,
CA: SAGE. 31 Freuden, D. 2018. Hybrid blockchains: the best of both public and private. Bravenewcoin. Available:
https://bravenewcoin.com/insights/hybrid-blockchains-the-best-of-both-publicand-private. Accessed on July 15,
2020.

15. Gousia Habib,Sparsh Sharma,Sara Ibrahim,Imtiaz Ahmad,Shaima Qureshi,Malik Ishfaq (2022) “Blockchain
Technology: Benefits, Challenges, Applications, and Integration of Blockchain Technology with Cloud Computing”
2022, 14(11), 341; https://doi.org/10.3390/fi14110341, 21 November 2022

16.Guo, Y. & Liang, C. 2016. Blockchain application and outlook in the banking industry. Financial Innovation 2, 24.
Available: https://doi.org/10.1186/s40854-016-0034-9. Accessed on April 10, 2020.

17. Gupta, A. & Gupta, S. 2018. Blockchain technology: Application in Indian banking sector. Delhi Business Review,
19(2), 75-84. Available: https://search.proquest.com/docview/2247499893?accountid=10007. Accessed on April 12,
2020. Gupta, M. 2018. Blockchain for dummies (3rd ed.).

18.Hamed Taherdoost (2022) “A Critical Review of Blockchain Acceptance Models—Blockchain Technology
Adoption Frameworks and Applications” 2022, 11(2), 24; https://doi.org/10.3390/computers11020024, 8 February
2022

19. Hoboken, NJ: John Wiley & Sons. Higginson, M., Hilal, A. & Yugac, E. 2019. Blockchain and retail banking:
Making the connection. Available: https://www.mckinsey.com/industries/financial-services/our-insights/blockchain-
and-retail-banking-making-the-connection. Accessed on April 18, 2020.

20. Isaksen, E.M. 2018. The Future of Cross Border Payments. Stavanger. University of Stavanger. Master of Sciences
Thesis. Khatri, Y. 2019. Over 50 Banks, Firms trial Trade Finance App built with R3’s Corda Blockchain

21. Krause, E.G., Velamuri, V.K., Burghardt, T., Nack, D., Schmidt, M. & Treder, T.M. 2016. Blockchain Technology
and the Financial Services Market State-of-the-Art Analysis. Infosys Consulting.

22.Medina Ayta Mohammed,Carmen De-Pablos-Heredero,José Luis Montes Botella (2024) “A Systematic Literature
Review on the Revolutionary Impact of Blockchain in Modern Business” 2024, 14(23), 11077,
https://doi.org/10.3390/app142311077, 28 November 2024

23.Medina Ayta Mohammed,Carmen De-Pablos-Heredero,José Luis Montes Botella (2023) “Exploring the Factors
Affecting Countries’ Adoption of Blockchain-Enabled Central Bank Digital Currencies” 2023, 15(10), 321;
https://doi.org/10.3390/fi15100321, 28 September 2023

24.Nakamoto, S. 2008. Bitcoin: A peer-to-peer Electronic Cash System. Available: https://bitcoin.org/bitcoin.pdf.
Accessed on May 20, 2020.

25. Nien-Ping Chen,Kao-Yi Shen,Chiung-Ju Liang (2021)“Hybrid Decision Model for Evaluating Blockchain Business
Strategy: A Bank’s Perspective” 2021, 13(11), 5809; https://doi.org/10.3390/sul3115809, 21 May 2021

26. Nipun Agarwal,Pornpit Wongthongtham,Neerajkumari Khairwal,Kevin Coutinho (2023) “Blockchain Application to
Financial Market Clearing and Settlement Systems” 2023, 16(10), 452; https://doi.org/10.3390/jrfm16100452, 20
October 2023

27.Orcutt, M. 2019. Once hailed as unhackable, Blockchains are now getting hacked. MIT Technology Review.
Available: https://www.technologyreview.com/2019/02/19/239592/oncehailed-as-unhackable-blockchains-are-now-
getting-hacked/. Accessed on July 20, 2020.

28. Parminder Varma,Shivinder Nijjer,Kiran Sood,Simon Grima,Ramona Rupeika-Apoga (2022) “Thematic Analysis of
Financial = Technology (Fintech) Influence on the Banking Industry” 2022, 10(10), 186;
https://doi.org/10.3390/risks10100186, 20 September 2022

29. Rula Almadadha (2024) “Blockchain Technology in Financial Accounting: Enhancing Transparency, Security, and
ESG Reporting” 2024, 2(3), 312-333; https://doi.org/10.3390/blockchains2030015, 4 September 2024

Volume-11 | Issue-01 | February 2025 180



30.Umar Kayani,Fakhrul Hasan (2024) “Unveiling Cryptocurrency Impact on Financial Markets and Traditional
Banking Systems: Lessons for Sustainable Blockchain and Interdisciplinary Collaborations” 2024, 17(2), 58;
https://doi.org/10.3390/jrfm17020058, 1 February 2024

31. Vandana Kumari,Pradip Kumar Bala,Shibashish Chakraborty (2023) “An Empirical Study of User Adoption of
Cryptocurrency Using Blockchain Technology: Analysing Role of Success Factors like Technology Awareness and
Financial Literacy” 2023, 18(3), 1580-1600; https://doi.org/10.3390/jtaer18030080, 11 September 2023

32. Vasiliki Basdekidou,Harry Papapanagos(2024) “Blockchain Technology Adoption for Disrupting FinTech
Functionalities: A Systematic Literature Review for Corporate Management, Supply Chain, Banking Industry, and
Stock Markets” 2024, 4(3), 762-803; https://doi.org/10.3390/digital4030039, 10 September 2024

33. Vineet Paliwal,Shalini Chandra,Suneel Sharma (2020)“Blockchain Technology for Sustainable Supply Chain
Management: A Systematic Literature Review and a Classification Framework” 2020, 12(18), 7638;
https://doi.org/10.3390/s5u12187638, 16 September 2020

Volume-11 | Issue-01 | February 2025 181



