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Abstract. Blockchain technology has come as a disruptive technology in different
industries, and its potential in the financial industry is tremendous. Blockchain removes
the middlemen in transactions by offering secure, decentralised, and cost-effective
solutions. The given paper is a systematic literature review that examines the development,
the modern use, and the issues of blockchain technology in finance. The results indicate
the main aspects in which blockchain can generate competitive advantages, including
transparency, safety, and efficiency of operations, and pinpoint the challenges that exist,
including scalability, regulations, and energy use. In future research directions, it is
proposed to overcome these challenges and improve the use of blockchain in mainstream
financial services.
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1 Introduction

Blockchain, commonly referred to as a groundbreaking technology that can be likened to the
internet, is a distributed registry technology which enables the safekeeping of data in a system
of computers that lacks a central repository. Its features of inimitable, transparency, and
decentralised nature facilitate effective, quick and cost-effective transactions. In the last ten
years, blockchain has had a great influence in different fields, especially finance, healthcare,
supply chains, and learning [1]. The transparency and immutability of blockchain mitigate fraud
and errors in trade transactions. Blockchain can be used in finance to facilitate processes by
making them cost-effective and more secure. The technology allows peer-to-peer transactions
that eliminate intermediaries, including banks, which may result in lower transaction fees and
faster transaction times.

Nevertheless, blockchain usage in finance is still at the initial development. This paper seeks to
examine the present position of blockchain technology in the financial industry, its advantages,
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analyse the areas where it encounters difficulties and propose possible future research
developments [2].

Some of the consensus algorithms that apply in the field of finance have been discussed in the
paper [3]:
« Proof of Work (PoW). Used in Bitcoin, it ensures security but consumes significant energy.

* Proof of Stake (PoS). A more energy-efficient model that selects validators based on the
amount of cryptocurrency they hold and are willing to "stake."

« Delegated Proof of Stake (DPoS). Allows stakeholders to elect delegates who validate
transactions, offering faster transaction times.

* Practical Byzantine Fault Tolerance (PBFT). Ensures agreement among nodes even if
some are acting maliciously, providing a higher level of security.

2 Application

2.1 Payments and Transfers

Blockchain enables real-time, safe, and inexpensive remittances, especially international ones.
The blockchain is also able to clear international transfers in a few minutes, unlike traditional
banking systems, which could take days to clear them.

2.2 Decentralised Finance (DeFi)

DeFi uses blockchain to provide financial services such as lending, borrowing and trading
without making use of traditional financial institutions. Smart contracts are those that automate
these services, which enables users to connect directly with each other [4].

The uses of it include users being able to earn interest, borrow, and trade assets on decentralised
platforms without the use of banks or brokers.

2.3 Know Your Customer (KYC) and Anti-Money Laundering (AML)

Blockchain can facilitate KYC/AML because it is possible to share verified information about
customers safely with other financial institutions. This will eradicate redundancy and minimise
processing time, and enhance compliance. Cryptographic security implies that information on
the blockchain is secured but can be used by relevant bodies.

2.4 Asset Tokenisation

Blockchain makes it possible to tokenise assets, i.e., real-world assets, such as real estate, art,
or stocks, can be modelled using digital tokens on a blockchain. This enables fractional
ownership and increased availability of assets to a wider group of investors [5].

Liquidity is also increased through tokenisation because assets could be easily and quickly
exchanged in blockchain networks.

2.3 Trade Finance



The process of trade finance is simplified through the application of blockchain that digitalises
documents such as letters of credit, bills of lading, and others. Smart contracts may also perform
automated tasks such as paying money after delivery and verification of goods and their
delivery, minimising paperwork and delays [6].

3 Literature Review

The paper notes that blockchain, despite its potential, is yet to begin to encounter major obstacles
as far as wide adoption is concerned in the finance sector. In the past, blockchain has been
perceived to be a solution to several problems associated with data integrity, security and speed
of transaction. Bitcoin and other cryptocurrencies are the first known applications, and they
proved that blockchain can be used to accomplish peer-to-peer transactions without involving
intermediaries [7]. The literature review covers the development of smart contracts,
programmable contracts, which run automatically upon satisfying pre-defined criteria. Such
contracts can automate loans, mortgages and insurance claims in finance, which involves human
intervention and thus saves costs and more. Nevertheless, blockchain technology is still
immature, and with no regulatory clarity, its adoption in mainstream finance has lagged [8]. As
presented in Table 1, the detailed literature survey is based on the authors and years, and it
indicates their most important key findings and contributions.

3.1 Recent Developments in Decentralised Finance (DeFi): Addressing Traditional
Financial Limitations

To fill the gap between the theoretical uses of blockchain and the actual ways of transforming
finance, an analysis of the history of decentralised finance is insightful into the ways blockchain
technology can solve the conventional constraints of banking. As evidenced by recent
developments, DeFi platforms enter the next stage of maturity beyond the experimental
implementations to develop elaborate financial ecosystems [9].

3.1.1 Sustainable Finance Integration and ESG Compliance

Environmental, social, and governance principles integration is the beginning of sustainability
in quantum-resistant DeFi systems. ESG standards are being integrated into platforms to tackle
energy consumption issues of traditional blockchain consensus mechanisms. Nevertheless, the
verification procedures of ESG applications are much more complicated compared to the
traditional DeFi applications and may require extra computing resources to enforce compliance.
This complexity has a direct effect on the operational cost and regulatory reporting of the
platform [10].

Table 1. Literature survey as per the authors' details

Author(s) Year Title Key Findings Contributions

Nakamoto, S. 2008 Bitcoin: A Peer- Introduced Bitcoin asa Laid the foundation for

[1] to-Peer decentralised  digital blockchain technology,
Electronic Cash currency, enabling proposing a solution to
System peer-to-peer double-spending using a

transactions without a peer-to-peer network.
central authority.
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Malhotra, D.,
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challenges and
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Unleashing
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Finance
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literature review
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application  of
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technology in E-
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financial
services
PwC:  Global

FinTech Report
2019

How blockchain
can  automate
KYC: A
systematic
review

Reviewed the benefits
and challenges of
blockchain, including
scalability, security,
and privacy issues.

Examined how
blockchain is
disrupting traditional

finance, leading to the
rise of decentralised
finance (DeFi).

Explored how
blockchain  can be
leveraged in the finance

sector to  improve
efficiency,
transparency, and
reduce costs.

Discussed the
integration of
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emerging fintech
solutions and
innovations.

Reviewed applications
of blockchain in e-
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benefits like security,
transparency, and
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Analysed global trends
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particularly for

payment solutions and
identity verification.

Discussed the use of
blockchain to automate
Know Your Customer
(KYC) processes,
improve security, and
reduce costs.

Provided a comprehensive
overview of blockchain's
technical challenges and
identified opportunities for
future research and
development.

Analysed the implications
of decentralised business
models and how they can
redefine traditional
financial services.

Highlighted use cases of
blockchain in finance, such
as cross-border payments,
trade finance, and
regulatory compliance.

Highlighted use cases of
blockchain in finance, such
as cross-border payments,
trade finance, and
regulatory compliance.

Offered a  systematic
review of how blockchain
technology is applied in e-
finance and the potential
for transforming financial
services.

Identified key trends in
blockchain adoption across
various fintech sectors and
outlined the opportunities
and challenges faced by the
industry.

Explored blockchain's
potential to  streamline
KYC processes by

providing a more secure
and efficient way of
handling customer data and
verification.




3.1.2 Advanced Analytics and Smart Contract Enhancement

The introduction of computational intelligence technologies will also demand that DeFi
platforms deliver a greater level of security by offering them the improved analytical services.
The system software creates risk assessment models and executes them using machine learning
algorithms. Through predictive analytics, advanced verification mechanisms are then applied to
the platforms to produce automatic fraud detection [11]. A negative implication of advanced
analytics is that they can improve security and risk assessment procedures greatly but require
enormous quantities of computational power as opposed to a straightforward rule check. This
expansion affects the performance of the system along with the cost of operation and can
decelerate the processing transaction rate and scalability of the platform [12].

3.1.3 Asset Tokenisation and Algorithmic Stability

After being strengthened, the DeFi platforms will allow further asset tokenisation to be validated
by the parties involved in the network. This is a step that shows a significant benefit of developed
blockchain systems. Digital representations, backing of assets in the real world, and verification
mechanisms are used by the users to carry out the conversion of assets [13]. The present-day
tokenisation platforms provide enormous accessibility benefits in terms of fractional ownership
and improved liquidity activities. These systems can usually transfer assets more quickly than
conventional financial systems and are of great benefit in international markets where the
authenticity of the assets needs to be verified by multiple jurisdictions, which should be
independently verified [14].

3.1.4 Performance Trade-offs and Market Implementation

The deployment of advanced DeFi systems is one of the issues of balancing innovativeness and
regulation. Even though increased functionality and better security introduce more complexity
and operational requirements in the system, efficiency of automated processes alleviates such
problems. This effectiveness will be essential to the expansion of the DeFi platforms and may
include the involvement of traditional financial institutions. Next-generation DeFi ecosystems
should be efficient to strike a balance between these trade-offs by fulfilling regulatory needs
and utilising technological innovation to guarantee competitive advantage and financial
reachability by the majority of individuals [15].

4 Proposed Methodology

The research design entails extensive research on the current literature of blockchain in finance.
Through their application, theoretical concepts, and theoretical concepts, the paper consolidates
the research to suggest how blockchain can solve the major challenges in the financial sector.
The research technique highlights the importance of continuous studies and cooperation
between academia and the industry to maximise the potential of blockchain. The paper conducts
a systematic literature review to understand the role of blockchain technology in resolving some
of the problems in the financial sector. Through a review of peer-reviewed articles, industry
reports and academic journals, the article establishes major areas in which blockchain would be
of competitive advantage and provides a structure of a solution to successfully incorporate
blockchain within financial services.



4.1 Requirement Analysis

To grasp the possible successful implementation of blockchain in the financial sector, a
requirement analysis is needed. This includes the evaluation of technical, functional and
regulatory requirements of the industry to have a successful implementation [16].

4.1.1 Functional Requirements

Secure, Immutable Transaction Records. Blockchain must provide a system where
financial transactions are permanently recorded without the possibility of unauthorised
alterations.

Decentralised Trust Models. Blockchain technology is to allow trust among the parties
without any central authority and hence peer-to-peer transactions.

Efficient, Real-Time Processing. This system must be able to enable instant and smooth
international transactions by saving time that is normally spent in the traditional
banking system.

4.1.2 Non-functional Requirements

High Throughput and Scalability. Blockchain networks are required to process a high
number of transactions, much like the traditional system, such as Visa or PayPal,
without affecting performance.

Energy Efficiency. Since traditional blockchain mechanisms such as Proof of Work
(PoW) consume a lot of energy, more environmentally friendly methods of consensus
exist.

Legal Compliance and Interoperability. Blockchain systems are expected to be
compliant with international financial regulations and integrate with the existing
financial infrastructure.

4.2 System Architecture

This type of design will allow a secure architecture to manage financial information and do so
in a highly exact and efficient way. Figure 1 demonstrates the Proposed Architecture of
Revolutionising Finance through the intervention of blockchain technology [17]. The basic
components of the proposed blockchain model are:

Hash Functions. To secure transaction data.

Digital Signatures. Ensuring data integrity and authenticity.

Peer-to-Peer Networks. Distributing the ledger across multiple nodes, eliminating a
single point of failure.

Consensus Mechanisms. Different algorithms (e.g., PoOW, PoS, PBFT) are used to
ensure consensus between the nodes before adding a transaction to the blockchain and
make systems stable and secure.
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Fig. 1. Architecture of a typical wireless sensor node.

5 Working Principle

5.1 Decentralised Ledger

e Blockchain is a digital registry, a record of transactions that have been stored in a
computer system (nodes), which is decentralised. Unlike traditional databases where
the operation was done by one party, blockchain allows different participants to possess
an identical copy of the ledger.

e Each transaction is also authenticated by the network nodes using a consensus
mechanism, making the data impervious and eliminating any single point of failure.

5.2 Consensus Mechanisms

e  Proof of Work (PoW). It was initially utilised in Bitcoin. It involves the use of nodes
(miners) to verify transactions by solving mathematical problems that are very
complex. It is slow and resource-intensive, although secure and hence has scalability
problems [18].



Proof of Stake (PoS). It is another type that enables validators to confirm transactions
based on the quantity of cryptocurrencies they possess, which is more energy-efficient
than PoW.

Other mechanisms are Delegated Proof of Stake (DPoS), Proof of Authority (PoA) and
Practical Byzantine Fault Tolerance (PBFT), each having its advantages and
disadvantages depending on the application case.

5.3 Cryptographic Security

Cryptographic algorithms are applied to blockchain activities. Every transaction is
coded and organised into a block, which is connected to the previous block, creating a
chain.

The system is highly secure and tamperproof since once a block is inserted into the
blockchain, it cannot be changed without changing all the other subsequent blocks.

5.4 Smart Contracts

Smart contracts. Smart contracts are automatically executable contracts in which the
agreement terms are written in code. They are automatic programs for the execution
and enforcement of agreements when specific predefined conditions are fulfilled.

Finance. Smart contracts can facilitate the required automation of operations such as
settlement of trade, insurance claims, and loan agreements without requiring
intermediaries.

5.5 Peer-to-Peer Transactions

Blockchain facilitates direct transactions between parties, eliminating the need for
intermediaries such as banks or payment processors. This reduces transaction costs and
processing times, especially for cross-border transactions.

Each transaction is verified by multiple nodes in the network, ensuring transparency
and reducing the risk of fraud.

6 Challenges and Limitations

Despite its potential, blockchain faces several challenges that must be addressed before it can
become the standard technology in the finance industry:

Scalability. Existing blockchain networks, particularly the POW use cases, have a
lower throughput than that of traditional payment systems. This limits them in the
number of transactions they can handle at a given time.

Regulatory Uncertainty. There is no standardised regulation in various jurisdictions,
posing challenges when it comes to compliance. New technologies are usually not
readily accepted by financial institutions unless there are tangible legal frameworks.
Energy usage. Blockchain applications such as Bitcoin consume large quantities of
energy, which is not very sustainable. They should also look into more efficient
consensus mechanisms, including Proof of Stake (PoS), which should consume less
energy.



iv. Technical Complexity. Blockchain systems have high technical requirements, and
they can be a challenge to financial institutions. It is also a challenge to ensure that
seamless integration with the existing systems happens.

7 Future Directions

For blockchain to achieve broader adoption in the financial sector, several areas need further
exploration:

i Scalability Solutions. Studies in this area should be aimed at creating systems of
blockchain, which can process large amounts of transactions without loss of quality,
speed and security. One of the solutions to scaling is provided by Layer 2 solutions
such as the Lightning Network.

ii. Regulatory Frameworks. Governments and industry organisations should work
together to establish simple, uniform regulations that are easy to follow and at the same
time promote creativity. This will motivate additional financial institutions to use
blockchain.

iii. Sustainability. The main challenge is to create energy-efficient consensus
mechanisms to make blockchain a sustainable solution in the long run. Alternatives to
Proof of Work (PoW) that are based on proof of stake (PoS) ought to be explored
further.

iv. Interoperability. To implement blockchain in the current financial systems, the
various blockchain networks and legacy systems should interact well. This necessitates
the creation of standards that allow compatibility between chains.

8 Conclusion

The innovation transformation which is taking place within the financial sector is blockchain
technology, which offers decentralised, safe, and efficient platforms for transactions. Despite
the rather high advantages, the issues of scalability, ability to meet regulatory standards and
requirements, energy usage, and technical complexity of the technology are troublesome aspects
of the technology. The solution to these problems will be found through collaborative research
and development, and blockchain will fully benefit as it does in finance. The future of the
finance sector is expected to be influenced by blockchain as other institutions largely explore
the possibilities it presents. This will require effective implementation of business,
technological, as well as social issues and the establishment of a sense of trust amongst the
stakeholders. One of the potential solutions that can change and transform the financial industry
is blockchain because it reduces transaction costs, enhances security, and eases payment
between countries.
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