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Abstract

This research aims to investigate the potential and barriers of blockchain technology
implementation through a comprehensive literature review. Blockchain is recognised as
one of the most transformative technological innovations in recent decades, with the
ability to improve transparency, data security, and operational efficiency across a wide
range of industry sectors, including finance, supply chain, and healthcare. However, the
adoption of this technology is still faced with a number of significant challenges. Key
barriers include scalability issues, regulatory uncertainty, and concerns related to
security and privacy. The study highlights the importance of developing more advanced
and scalable technologies, establishing clear and flexible regulations, and intensifying
educational efforts to increase blockchain literacy and adoption. In conclusion, despite
the challenges, cooperation between various stakeholders can optimise blockchain's
potential as a paradigm-shifter in various industry sectors.
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Introduction

Blockchain technology has emerged as a revolutionary solution across various
industry sectors, offering a new and more efficient way of handling transactions, data,
and sensitive information. Blockchain is a technology that can be defined as a
distributed and secure digital ledger, used to record transactions in a transparent and
immutable manner. Each block in the chain contains a set of transactions and is linked
to one another through cryptographic hashes, thus forming a chain of blocks
(blockchain). This approach not only ensures data security and integrity, but also
eliminates the need for a trusted intermediary as all network participants have identical
copies of the ledger (Chen et al., 2021).

Blockchain technology was first popularised by Bitcoin, a cryptocurrency
introduced by an anonymous figure or group named Satoshi Nakamoto in 2008. Since
then, blockchain has expanded beyond its initial application in the field of digital
currency and has been adopted in various industries such as logistics, financial services,
healthcare, and government. The main advantages of blockchain include transparency,
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security, process efficiency, and the ability to trace the origin of information in detail (Ali
etal., 2021).

The basic concept of blockchain, which is a decentralised system, enhances the
security, transparency, and integrity of data without the need for third-party
intermediaries. The new approach offered by blockchain brings hope for higher
efficiency and reduced risks related to data manipulation and fraud (Rajasekaran et al.,
2022).

One of the main advantages of blockchain technology is its high security. Every
transaction that occurs within the blockchain is verified by a network of participants
using complex cryptographic algorithms. Once verified, the transaction is recorded in a
block which is then connected to the previous block through a cryptographic hash. This
system prevents the alteration or manipulation of data as each block is interlinked and
changing a single block would require changes to the entire chain of blocks. In addition,
data distributed across many nodes or computers in the network makes the system
more immune to cyberattacks as there is no central point that can be attacked easily
(Levis et al., 2021).

Another advantage is the transparency and accountability that blockchain offers.
Since all transactions are recorded in a distributed ledger that is open to access by all
network participants, any changes or transactions can be traced back to their source.
This reduces the possibility of fraud and makes it easier to audit and verify data (Javaid
et al., 2022). In business and government contexts, this transparency creates trust
between transacting parties and reduces the need for trusted intermediaries or third
parties, which often add cost and time to the transaction process. The use of smart
contracts in blockchain also enables automation and contract execution without the
need for human intervention, reducing the risk of errors and improving operational
efficiency (Yang et al., 2020).

However, despite its great potential, blockchain implementation is not without
its challenges. Technological complexity, high implementation costs, scalability issues,
and inadequate regulation are some of the barriers faced. In addition, organisational
resistance to change and a lack of understanding and knowledge of the technology are
factors that slow down the widespread adoption of blockchain (Liu et al., 2021).

Against this backdrop, this research seeks to conduct a literature review to
deeply understand the potential and barriers to the implementation of blockchain
technology. This research aims to identify opportunities that can be utilised and
obstacles that need to be overcome so that blockchain technology can be effectively
adopted and bring about a paradigm shift in various industry sectors. The results of this
research are expected to provide valuable insights for academics, practitioners, and
policy makers to support the development and implementation of blockchain
technology in the future.
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Research Methods

The study in this research uses the literature method. The literature research
method is a research approach that involves collecting, evaluating, and synthesising
information from various existing sources such as books, scientific articles, journals,
reports, and other publications to develop an in-depth understanding of a particular
topic. In this method, researchers conduct a critical review of previous studies to
identify patterns, trends, and gaps in existing knowledge (Moha & Sudrajat, 2019);
(Sudrajat & Moha, 2019). This approach is often used as a basis for further research or
as a way to contextualise findings within a broader set. The aim is to present a
comprehensive and integrated view of the topic under study, as well as to develop a
solid theoretical foundation for future research (Yusanto, 2020).

Results and Discussion
Blockchain Implementation Potential

The implementation of blockchain has great potential in various industrial
sectors, one of which is the financial sector. Blockchain technology can be used to
create payment systems that are faster, more secure, and cost-effective compared to
traditional systems. For example, banks can utilise blockchain to process cross-border
transactions in real-time, which currently takes several days and involves significant
costs. The transparency and security offered by this technology can also reduce the risk
of fraud and errors, thereby increasing customer trust in financial institutions (Fu et al.,
2022).

In the logistics and supply chain sector, blockchain has the ability to improve
efficiency and visibility along the supply chain. Every transaction and movement of
goods is recorded in an immutable ledger, allowing every party in the supply chain to
track the origin and status of goods in real-time. This implementation not only speeds
up the distribution process, but also ensures product integrity and authenticity. As such,
it can reduce the risk of counterfeit goods and optimise inventory management (Bao et
al., 2020).

Healthcare can also benefit greatly from blockchain. A decentralised medical
record system enables the secure exchange of patient data between healthcare
providers, while still maintaining the privacy and confidentiality of medical information.
This can improve healthcare coordination, reduce duplication of tests, and speed up
patient diagnosis and treatment. In addition, blockchain can be used to ensure the
integrity of the pharmaceutical supply chain, reducing the risk of counterfeit drugs that
could harm patients (Xu et al., 2023).

In the energy sector, blockchain has the potential to support the transition to
renewable energy and the decentralisation of energy production. For example,
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blockchain can be used to record and verify energy transactions between household
producers with solar panels and the electricity grid. By using smart contracts, the
process of buying and selling energy between decentralised energy producers and
consumers can be automated and transparent, reducing the need for intermediaries
and increasing the efficiency of the energy market (Deepa et al., 2022).

Finally, the government sector can utilise blockchain to increase transparency
and accountability in various public services. A blockchain-based voting system can
ensure secure, transparent, and non-manipulable results, increasing public trust in the
electoral process. In addition, recording assets such as land and property in a distributed
ledger can reduce the risk of ownership disputes and speed up the asset registration
process. Thus, blockchain implementation in the government sector can help reduce
corruption and improve the efficiency of public administration.

Blockchain Implementation Barriers

Despite its great potential, blockchain implementation is faced with various
obstacles that need to be overcome. One of the main obstacles is the issue of scalability.
Current blockchain technology is still limited in terms of the capacity of transactions that
can be processed per second. For example, the Bitcoin network can only handle about
seven transactions per second, while the Ethereum network is slightly better with about
twenty transactions per second. Compare this to traditional payment networks like Visa
that can handle thousands of transactions per second. This is a major challenge if
blockchain is to be widely adopted in industries with high transaction volumes (Berdik
et al., 2021).

In addition to scalability, regulatory issues are a significant barrier to blockchain
implementation. Many countries still lack a clear and comprehensive regulatory
framework for this technology. This regulatory uncertainty poses a risk for companies
looking to adopt blockchain, as they may face regulatory changes that could affect their
business operations and sustainability. Moreover, regulations that are too strict or
inflexible can hinder innovation and adaptation of blockchain technology across sectors
(Belchior et al., 2021).

Another concern that often arises is related to security and privacy. Although
blockchain is renowned for its high security, there are still risks associated with
cyberattacks, such as 51% attacks or smart contract exploits. In addition, since the data
stored on the blockchain is permanent and immutable, ensuring data privacy is a
challenge. Sensitive information stored on the blockchain needs to be protected in an
effective way to prevent unauthorised access and ensure compliance with data
protection regulations (Guo & Yu, 2022).

Another technical barrier is the interoperability between various blockchain
systems. Currently, there are many types and platforms of blockchain, such as Bitcoin,
Ethereum, Hyperledger, and others, which cannot always communicate with each
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other. This creates data silos and reduces the efficiency and benefits of blockchain
implementation as a whole. Efforts to develop interoperability standards and protocols
that can connect different blockchains are important to facilitate inter-platform
collaboration and data exchange (Gamage et al., 2020).

Finally, the level of adoption and understanding of blockchain technology among
the public and businesses is still relatively low. Many parties still do not fully understand
how the technology works and the benefits it offers, making them reluctant to invest in
blockchain implementation. Adequate education and training are key to overcoming
these barriers, with the aim of increasing the literacy of blockchain technology and
building an ecosystem that supports innovation and widespread adoption. With such
measures, barriers to blockchain implementation can be overcome, paving the way for
maximum utilisation of this technology in various sectors (Li et al., 2020).

Thus, while blockchain technology offers great potential for various sectors, its
implementation is still faced with some significant obstacles. The biggest challenges
include scalability issues that limit transaction capacity, regulatory uncertainty that
hinders adoption, and concerns related to security and privacy. In addition, technical
issues such as interoperability between various blockchain systems as well as low levels
of understanding and adoption among the public and businesses are also hindrances.
Overcoming these barriers requires collaborative efforts from various parties, including
the development of more advanced technologies, clearer and more flexible regulations,
and adequate education to increase literacy and adoption of blockchain technology. By
overcoming these obstacles, it is hoped that blockchain can be implemented more
widely and effectively, bringing significant innovation and efficiency across various
industries.

Conclusion

Blockchain has great potential to transform various sectors and industries. The
technology offers higher transparency, better data security, and higher operational
efficiency compared to traditional systems. In the financial sector, for example,
blockchain canreduce transaction costs and speed up the money transfer process. Also,
in the supply chain industry, blockchain enables product tracking from the point of
production to the consumer, increasing trust and reducing the risk of fraud.

However, despite blockchain's enormous potential, its implementation is faced
with some significant obstacles. Scalability remains a major challenge, with existing
blockchains not yet capable of handling large numbers of transactions quickly and
efficiently. In addition, regulatory uncertainty in various regions hinders the wider
adoption of this technology. Other challenges include security and privacy issues, which
require special attention to keep the data stored on the blockchain safe and secure from
unwanted access.
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Overcoming these barriers requires cooperation between technology
developers, policymakers, and other relevant parties. The development of more
sophisticated and scalable blockchain technology needs to be encouraged, as well as
the establishment of regulations that are clearer and more adaptive to innovation.
Education about blockchain is also important to increase the understanding and
adoption of this technology among the public and the business world. With joint efforts,
it is hoped that blockchain can be implemented more effectively and bring significant
transformation in various sectors.
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