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Abstract

Blockchain technology is a versatile technology developed using various techniques in the 21st-century digital
era and extensively used across industries. This paper emphasizes the benefits of blockchain technology in
enhancing business efficiency in various industries, including real estate, Aerospace, pharmaceutical, fast-moving
consumer goods (FMCG), financial sector, fashion, and government sector.

In the digital era, blockchain technology was used to manage digital cryptocurrency, which works on distributed
networks. Much research is still being carried out on this subject throughout the globe to get maximum benefits
in terms of security, transparency, trustworthiness, reliability, and immutability of transactions. Industry experts
or researchers are exploring the use cases of blockchain technology in different areas to enhance business
efficiency and productivity.

This paper highlighted key principles of blockchain technology and how it addresses challenges faced in various
sectors. A literature review of various publicly available articles, research papers, and academic journals has been
carried out to understand blockchain technology and its usage across different industries in addressing the
challenges. In the automotive or Aerospace sector, traceability, transparency, and tracking are critical elements
for business processes in manufacturing as well as supply chain management, where blockchain technology has
the potential to manage processes more securely and transparently with lean management. Blockchain can play a
vital role in streamlining land records and tracking the right landowners with a key principle of immutable records.
Counterfeit of drugs, lack of supply chain visibility, drug traceability, excess inventory, data security, and
confidentiality are key challenges faced by the pharmaceutical industry, where blockchain technology can help to
manage the processes efficiently. The FMCG industry has also seen benefits for inventory management,
traceability, and genuine products with the help of blockchain technology. and. Some of the good use cases
demonstrated in the BFSI sector for leveraging blockchain technology for secure and fast transactions and
effective management of LC in the case of import of goods. The education sector also realized the benefits of
blockchain for ensuring credential verification, secure record-keeping, and streamlined administrative processes.
This study also highlights that blockchain technology can enhance the aerospace industry's security, efficiency,
and productivity. As the aerospace industry constantly pursues innovation, enhanced safety features, reliability,
and operational efficiency are key priorities through continuous improvement. Blockchain technology is
considered an emerging technological platform that can transform capability and efficiently address key
challenges of aerospace systems. Initially, blockchain technology was used to manage cryptocurrencies like
Bitcoin; blockchain has been disrupted with unique features and a distributed ledger to make secure, transparent,
and immutable or tamper-proof data management capabilities. Within the aerospace domain, smart contracts
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revolutionize supply chain management capabilities, improve traceability and tracking of function parts, digitalize
maintenance records, and enhance overall operational efficiency through transparency.

The power of blockchain technology is observed in secure e-voting systems, which effectively prevent data and
minimize fraud in the government sector. Lastly, blockchain technology in the fashion industry reaps supply chain
visibility, intellectual property of design, and enriched customer experience. Overall, blockchain technology can
potentially transform business processes and enterprise efficiencies across various industries.

Keywords: Blockchain technology, business efficiency, Automobile, Aerospace, transparency, security,
traceability, Immutable, FMCG, Education, Real estate, Trust

Introduction

Blockchain technology is a transformative innovation that emerged in the digital age, initially gaining prominence
through cryptocurrency (Bitcoin) applications. Over time, its use has expanded significantly across various
industries, unlocking unparalleled opportunities and trending themes. Blockchain operates on a decentralized
digital ledger system, facilitating transparent, secure, and immutable transactions between parties. This emerging
technology holds the potential to revolutionize business processes by increasing transparency, enhancing
efficiency, and fostering trust across a range of sectors (Nakamoto, 2008). One of the key strengths of blockchain
technology lies in its ability to streamline complex processes across diverse industries, including banking,
pharmaceuticals, automotive, Aerospace and real estate, alongside its effectiveness in supply chain management
(Tapscott & Tapscott, 2016). Every new transaction results in the creation of a new block, which is immutable
and verifiable, boosting stakeholder confidence, improving traceability, and minimizing the risk of fraud (Zohar,
2019). This decentralized approach offers valuable benefits in terms of transparency and trust, making blockchain
an efficient system for optimizing business operations. Blockchain technology also helps managers and industry
practitioners mitigate the risks of adopting it in supply chain operations and management (Zhang et al., 2023).

In supply chain management, blockchain has emerged as a revolutionary tool for the authentication and
traceability of goods (lansiti & Lakhani, 2017). The technology’s immutable nature enables secure transaction
verification and provides stakeholders with a reliable mechanism to track goods from origin to customer,
enhancing transparency and trust within the supply chain (Swan, 2015). Such capabilities are critical in industries
such as food and pharmaceuticals, where product safety, authenticity, and traceability are paramount for customer
satisfaction (Kshetri, 2018). Blockchain helps to ensure that products are safely tracked throughout the supply
chain, reinforcing consumer trust. The financial sector has also undergone significant transformations due to
blockchain, as the technology eliminates intermediaries and reduces turnaround time for processing transactions.
By facilitating cost-effective, secure, and immutable cross-border payments, blockchain has revolutionized
traditional banking and payment systems (Catalini & Gans, 2016). This has led to enhanced efficiency and
transparency in financial transactions, providing businesses with a more secure means of conducting operations.
Blockchain’s potential impact extends beyond finance to the healthcare industry, where it plays a vital role in
securing patient records and streamlining medical record management (Azaria et al., 2016). By using blockchain
to secure and manage patient records on a shared ledger, healthcare providers can ensure that sensitive data
remains confidential, immutable, and accessible, thus improving patient experiences and data privacy. Blockchain
technology is considered an attractive method of addressing these challenges by creating platforms for secure
data-sharing mechanisms (Esmaeilzadeh & Mirzaei, 2021). This digital solution offers promising advancements
in healthcare data security, offering patients greater control over their personal information. In real estate,
blockchain technology has significantly impacted property transactions by increasing transparency regarding
ownership and reducing the reliance on intermediaries (Narayanan et al., 2016). With blockchain, property
transfers are simplified, and the risk of fraud in the land registry process is minimized. By eliminating the need
for multiple parties to verify transactions, blockchain creates a more secure and efficient system for conducting
property deals. Overall, blockchain technology is recognized as a game changer that has the potential to enhance
business efficiency, improve traceability, ensure secure transactions, and promote data privacy (Tapscott &
Tapscott, 2016). As business processes evolve and become increasingly digital, the adoption of blockchain
technology plays a pivotal role in accelerating efficiencies across various industries, offering a secure, transparent,
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and efficient framework for the future of business operations. Blockchain technology shows great promise in
agriculture, with applications spanning incentive mechanisms, circular economy models, data privacy, product
certification, and reputation systems (Sendros et al., 2022).

The evolution of modern technology began in the 1970s with mainframes, followed by the rise of personal
computers and the Internet, which transformed communication and information sharing. This digital revolution
further progressed with mobile technology and the smartphone era, reshaping how individuals connect and engage
globally. Today, the Digital Era is marked by advancements in technologies such as Artificial Intelligence,
Machine Learning, Robotic Process Automation (RPA), and blockchain technology. Initially created by Satoshi
Nakamoto in 2008 to manage Bitcoin and other cryptocurrencies, blockchain has since evolved into a versatile
and disruptive technology. Operating on a decentralized ledger system, blockchain ensures secure, immutable,
and transparent transactions, establishing trust among parties without the need for intermediaries (Nakamoto,
2008). Blockchain’s decentralized architecture is contrasted with centralized and distributed databases, offering a
more efficient and secure model for managing information (Smith, 2020). At its core, blockchain is a series of
blocks that contain transactional data, much like pages in a book, with each block linked together to form a chain.
This structure not only provides transparency and security but also enables the creation of new digital
relationships, eliminating the need for centralized administrators (Johnson, 2021). As enterprises across industries,
from banking to healthcare, increasingly adopt blockchain technology, its ability to deliver secure transactions,
improve efficiency, and maintain transparency has become integral to modern business management (Miller,
2022).

Purpose

This research paper explores the potential of blockchain technology as a disruptive innovation in the digital era,
aiming to enhance business efficiencies across various industries. The study delves into existing research
conducted by scholars and industry experts on the use of blockchain for business acceleration, focusing on its key
benefits in sectors such as automotive, real estate, pharmaceuticals, Aerospace, FMCG, banking, financial
services, insurance (BFSI), education, government, and fashion. Additionally, the paper examines the challenges
associated with the implementation of blockchain technology in these industries. By extracting key findings from
the existing literature, the paper seeks to identify the common hurdles faced across industries and highlights how
blockchain principles can be mapped to revolutionize and optimize business processes.

Technology Evolution

Modern-day technology started evolving around the 1970s with the introduction of Mainframes. Then the era of
Personal Computers and the Internet came in. The Internet emerged as an unprecedented and highly disruptive
technology that transformed the mode of communication and information sharing. Technology further evolved in
Mobile technology and the smartphone revolution. Today the world is in Digital Era with advancements in
technology like Artificial Intelligence, Machine Learning, Robotic Process Automation (RPA), and Blockchain
technology. Blockchain technology has emerged as a disruptive technology advancement with various use cases.

Evolution of Blockchain Technology

Blockchain is an emerging technology and used to manage the first digital currency (cryptocurrency) known as
Bitcoin. Later, this technology evolved into a versatile technology with extensive usage. The essence of
blockchain Technology is a decentralized ledger where a new 'block’ is created for every transaction made in the
network. Each unique transaction is recorded on the block, having secure, immutable, and encrypted, data of the
entire chain of transactions

About Blockchain Technology

Blockchain technology was invented by Satoshi Nakamoto a Japanese Professor in the year 2008 to manage digital
currency, i.e., Bitcoin and other cryptocurrencies. There are three different databases i.e. a) Centralized database,
b) Decentralized database, and c) Distributed ledger (DLT)
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centralised decentralised distributed

Figure 1 Different types of Database

Aspect Centralized Data | Decentralized Data Distributed Data
Degree of Control H M M
Ease of Scalability L M H
Fault Tolerance L M H
Consistency H L M
Privacy and Security L M H
Maintenance and Updates H M L

Table 1 Impact Analysis of Different Types of Database
H- High, M — Moderate , L -Low

The 21st Century is an era of new Technologies for Business Management and more and more enterprises are
adopting innovative technology-based solutions for transparency, efficiency, and secure transactions. Blockchain
technology has the capability to address all of these concerns as it works on a distributed database ledger.

A Blockchain is a historical record of
. transparenoyand Tust transactions, much like a database. Blocks
.+ Immutability in a chain are equivalent to pages in a book.
Each page in a book contains The text: the

* SecureTransactions story. Each page has additional
‘ Cryptography 2

+ Decentralized Database

+ Self-Executing Contracts

+ Hash Functionsfor linkage of

blocks information about itself: book title, chapter
© Dl signaires title, page number, etc. (e.g., the
"metadata").

« DecentralizedApplications

+ Automationand Trust

Consensusf),

* AgreementProtocol 3 Blockchain technology offers a new tool
o ProcteftoPol for authentication and authorization in a
digital world that precludes the need for
many centralized administrators. As a
result, it enables the creation of new digital
relationships. This technology can upend how every industry manages its information and data with security,
transparency, trust, and immutability.

« Proofof Stake (PoS)

Figure 2 Key Principles of Blockchain

Literature review

The literature review aims to provide a comprehensive understanding of blockchain technology as an emerging
force that addresses challenges and enhances business efficiencies across various industries. By examining
existing research, articles, journals, and digital platforms, the review seeks to explore the key principles of
blockchain, including decentralization, transparency, immutability, and security, which can be integrated with
operational efficiencies, traceability, and trust-building in networks. Blockchain technology, initially developed
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for digital currencies such as Bitcoin, has evolved into a versatile technology that spans various industries and
business functions (Nakamoto, 2008).

Exploration of Process for Literature Review

The first step of the literature review process is to find the right papers that are close to the research topic and to
start the journey of the literature review on blockchain as an emerging technology to accelerate business
efficiencies, following keywords such as "Blockchain,” "application of blockchain," and "industries" were
considered to search both the Web of Science (WOS) and Scopus databases. The initial search yielded 4,372
research papers.

The next level of filtration was to eliminate duplicates and year of publication (excluding papers older than 2020),
and Papers with limited access or unavailable full texts were also excluded and considered only open-access
papers. After a multi-stage filtration process with different criteria keywords, language, and types of documents,
71 relevant papers were identified.

These 71 papers were carefully selected for detailed
ki . .

STAGE 01 AR literature review to ensure they are close to the
_ L research topic, up-to-date, and have valuable insight
STAGE 02 PIREmES  into blockchain technology and its applications to
Enghsh enhance business efficiencies. This structural selection

Open source fitter and i i i
STAGE 03 e of research papers will add vgluable information for
the research study, understanding the current state of
research done by various researchers, associated
challenges, and various research methodologies used

to conclude research on blockchain technology.

STAGE 04

Figure 3 Exploration process for Literatures This review begins with an exploration of the

foundational concepts of blockchain, such as its
architecture, types of ledgers, impact analysis, consensus mechanisms, and the role of smart contracts.
Nakamoto’s (2008) work introduced blockchain as a decentralized ledger system that could enable secure and
transparent transactions, which has since led to a broader understanding of its potential applications. The
fundamental architecture of blockchain ensures that each block is securely linked to previous blocks, creating an
immutable record of transactions that can be verified and audited by all parties involved (Tapscott & Tapscott,
2016). Blockchain technology also relies on distributed ledgers and consensus mechanisms such as proof-of-work
or proof-of-stake, which ensure that all participants agree on the validity of transactions, enhancing trust and
security (Narayanan et al., 2016). Understanding these principles is essential to appreciating blockchain's role in
increasing operational efficiency and transparency within industries.

Once these principles are understood, the literature review explores how blockchain technology has been applied
across various sectors to enhance efficiency, improve traceability, and reduce risks associated with fraud and
inefficiency. Blockchain’s ability to enhance transparency and reduce fraud makes it particularly useful in sectors
where these issues are prevalent. For example, in the automotive or Aerospace industry, blockchain has been
identified as a tool for improving traceability and managing the supply chain more securely (Germani et al., 2020).
Blockchain technology can be used to track parts from their origin through to final delivery, ensuring transparency
and accountability in every stage of the supply chain (Schneider et al., 2020). Integration of Blockchain technology
also improves supply chain management efficiency and supplier visibility and develops more trust among
stakeholders within the SCM network in aerospace engineering (Abdulrahman et al., 2023). Similarly, in the
pharmaceutical industry, blockchain can address challenges related to counterfeit drugs, ensuring that drugs are
traceable from manufacturer to consumer, thus improving safety and security for patients (Zohar, 2019).
Moreover, blockchain technology is gaining traction in the real estate sector, where it is being used to ensure
transparent property transactions and streamline land registries (Paz, 2020). The application of blockchain

3439



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 04 (2024)

technology in real estate ensures that property ownership records are secure, transparent, and immutable, helping
to reduce fraud and inefficiency in property transactions (Paz, 2020). The ability of blockchain to provide such
transparency across various industries underpins its growing importance in accelerating business efficiencies.

Blockchain technology also promises significant benefits in industries such as banking, financial services, and
insurance (BFSI), where its decentralized nature allows for secure, low-cost transactions, as well as faster payment
processing. In their study, Tapscott and Tapscott (2016) argue that blockchain eliminates the need for
intermediaries, enabling faster and cheaper cross-border payments, which has a significant impact on the financial
industry. Additionally, blockchain allows for more secure and transparent record-keeping in the financial sector,
improving trust and reducing the risk of fraud (Narayanan et al., 2016). Similarly, in the FMCG sector, blockchain
is used to improve the efficiency of inventory management, traceability, and verification of the authenticity of
goods (Zohar, 2019). Blockchain enhances efficiency and accountability in product distribution by providing a
transparent and immutable record of goods as they move through the supply chain (Germani et al., 2020).
Blockchain also plays a role in the education sector, where it is used for credential verification and the secure
sharing of academic records, helping to reduce fraud and improve the efficiency of educational processes (Vigna,
2019). This application has significant implications for institutions seeking to streamline administrative processes
and secure academic records. A blockchain technology-based platform can create a globally trusted higher
education credit and grading system, offering transparency and accessibility for students, institutions, and
employers (Turkanovi¢ et al., 2018).

Government sectors have also found blockchain technology useful for improving the efficiency and transparency
of public services. For example, blockchain is being explored for use in voting systems, where it can ensure the
integrity of electoral processes by providing a transparent, tamper-proof record of votes (Tapscott & Tapscott,
2016). The adoption of blockchain in government sectors can enhance transparency, reduce corruption, and
improve public trust in government institutions (Zohar, 2019). In the fashion industry, blockchain is being used
to track the authenticity of luxury goods and improve supply chain visibility, ensuring that customers are receiving
genuine products and enhancing their overall experience (Germani et al., 2020). The fashion industry, like many
other sectors, is grappling with issues related to counterfeiting and unethical practices, and blockchain technology
has the potential to address these challenges by providing transparent and traceable records of products as they
move through the supply chain (Vigna, 2019).

The application of blockchain technology across these sectors highlights its transformative potential in improving
business processes, enhancing efficiency, and building trust. By offering a decentralized, secure, and transparent
system for recording transactions, blockchain has the ability to reduce inefficiencies and increase trust across
various industries (Narayanan et al., 2016). However, despite its potential, the literature also identifies several
challenges associated with the implementation of blockchain technology, including scalability, regulatory
concerns, and the need for standardization (Zohar, 2019). These challenges must be addressed for blockchain to
reach its full potential in transforming business practices. This literature review provides valuable insights into
the current state of blockchain technology and its applications, highlighting the opportunities and challenges
associated with its implementation across various industries.
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An elaborative literature review of various research papers and journals across multiple industries and a fishbone
diagram were drawn to extract the industry's pain points. This is also called a cause-and-effect diagram, used to
identify the root causes of key challenges based on man, machine, material, and method, and is improvised based
on industry. The analysis identified common factors impacting business efficiency or leakages across sectors.
Subsequently, a relationship diagram was established, and three levels of mapping, i.e., Industry, challenges with
the key principles of blockchain technology, A relationship diagram demonstrated that blockchain technology has
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This comprehensive review of blockchain technology's impact on diverse industries serves as a foundation for
further research and effective implementation. It underscores the importance of understanding blockchain’s core
principles and its potential to enhance operational efficiencies. As blockchain technology continues to evolve, it
is likely to become a central component in business strategies across a wide range of sectors, driving
improvements in transparency, efficiency, and trust (Tapscott & Tapscott, 2016; Narayanan et al., 2016). Future
research should focus on overcoming the barriers to blockchain adoption, such as scalability and regulatory issues,
and explore new opportunities for its application in emerging sectors (Zohar, 2019). By continuing to explore
these opportunities and challenges, researchers and practitioners can unlock the full potential of blockchain

technology to revolutionize business practices across industries.
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Literature review findings on Blockchain and its application in different sectors.

Industry

Use case

Pain Area / Challenges

Enabler to
address pains
using Blockchain

Second-hand
car purchase

Lack of trustable history and
traceability of its records.

It can provide end-
to-end traceability
of vehicle history
by recording events
using  distributed
data of various
touch points/nodes
such as service
centers, insurance
agents, RTO, and
repair centers.

m [Shared Ledger

m [Cryptography

m [Smart contract

m [Consensus

Automobile/

Market
treatment  of
vehicles
(recall)

(i Traceability of
defective lot at the vendor end
(i) Correlation of
defective lot with a vehicle
number.

(i) Traceability of
defective vehicle

If the automobile/
Aerospace supply
chain is managed
through
blockchain, it could
bring the end-to-
end traceability of
each  component
fitted in a vehicle
and its current
usage/placement
under smart
contracts.

Aerospace

Safety and
reliability data
of critical
components of
vehicles such
as brakes,
airbags, etc.

Very little public information
about safety data, such as test
reports,destructive crash
reports, etc. Moreover, general
information may not be
reliable.

With  blockchain
technology, under
the shared ledger
concept,  reliable
information can be
made available to
stakeholders in the
entire supply chain,
including end
customers.

Battery
Management
of EV

Q) Due to the high cost
and poor infrastructure of EV
charging stations

(i) Customer
limited running of EV

faced

Blockchain
technology has the
capability to
manage the
Battery-swapping
process effectively
under the Battery
management
concept of Electric
vehicles. It will
help EV owners to
replace the depleted
battery with a fully
charged one.
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Blockchain

technology works
on a distributed
ledger and applies
the shared ledger
feature of
Blockchain,  The
decentralized

battery registration
will help for quick
validation and
authentication  of
owner & battery
details during the
swapping of battery
process. Also, it
will create more
trust in the system
for counterfeit or
substandard

batteries and ensure
hassle-free,

undisputed  with
proper ownership
traceability.

Real estate

Registry
process

(iii) Land records are not
available on digital platforms,
and there are disputes on land
ownership.

(iv) Physical records can
be manipulated as well

Records can be
made available on
the digital platform
using blockchain,
which anyone with
reliable information
can access.
Ownership data can
be traced as any
change would
generate a new
block that cannot be
manipulated.

Consensus is
required from the
various
stakeholders to
create a new block.
Information will be
available on the
new block.

Construction
project status

Tracking of accurate project

status and sub-stages at
different
milestone of project

development

With a blockchain-
enabled  tracking
system, each
stakeholder can get
the latest update on
each project stage
with the help of a
smart contract.
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Payment
process during
the project
lifecycle

Currently payment process is
sequential, and multiple-layer
approval is required
sequentially.

Using blockchain
technology, all the
stakeholders can be
brought on the
same platform
considering each of
them as a node, and
uniform
information can be
shared between all
these nodes. The
goods
delivery/project
updates can be
shared  parallelly
with all
stakeholders. The
payment  process
can thus be
expedited and
streamlined under
smart contracts.

Authentication
of medicine

Not able to identify counterfeit
medicines

Counterfeit
medicine is a
growing  problem
for the
Pharmaceutical
supply chain. With
the help of
blockchain
technology, the
medicines’ end-to-
end traceability and
genuineness can be
determined using a
shared ledger
mechanism.

Pharmaceutical

Vaccination
records
management

Currently, there is no country-
wide digitized database /
available records for the
vaccination status of an
individual. This might be
required in specific outbreaks
(such as measles, cholera,
COVID, etc.)

With the help of
blockchain

technology, these
records can be
digitized and
authenticated  for
validation using a
smart contract. In
case of any change
in status, a new
block  will  be
created in  the
system, which will
have the complete
history of an
individual.
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Clinical Drugs/vaccines undergo | The entire ]
trial/testing testing and trials before they | study/trail can be
records and | are approved. However, such | logged and
data trial data is not readily | monitored in real-
available to the public. time. Moreover,
study data can be
made available for
public view. This
can help  build
confidence  about
the effectiveness of
medicines/test
results among the
public.
Ingredient - | It is not possible today for the | The technology can ]
traceability consumer to have visibility on | help  distributors,
and reliability, | the origin of raw | retailers, and end
especially in | materials/ingredients in the | customers have
food products | food products complete
traceability, starting
from the country's
origin, raw
material, extraction/
) manufacturing
Fast  Moving process, packing,
Consumer and exact expiry
Goods (FMCG) date under a shared
ledger mechanism.
Supply Chain | Tracking of imported goods / | The supply chain ]
raw materials from the source | can be digitized,
is not real-time, which leads to | and end-to-end
higher inventory costs. traceability of
materials can be
maintained  using
blockchain
technology.
Payment Currently, payment system is | With the usage of ]
System intermediary-dependent (such | blockchain
as payment gateways, SWIFT | technology,various
platform, etc.,) which results | Cryptocurrencies
in higher cost of payment | have emerged that
transactions. are independent of
(i) High Transaction Fee gﬁgngzgtbe jgeséeg?
Banking, (i) Non-transparent fast and authentic
Financial & System . payments. There is
Insurance (v)  System s not|
(BFSI) efficient Brokersfintermedi broker/intermediary
é\égendem rokers/intermediary !nv_olved, and he_nce
it is cost-effective.
Execution of
transactions is also
speedy. The system
is transparent as it is
on a shared ledger
system, with a new
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block getting
created with every
transaction.

Credit
Management
for import of
Goods (Letter
of Credit)

Currently, the system of LOC
could be more efficient. Trade
documents, Bills of Lading,
and other records are passed in
hard copy. The payment
process is slow as payments
are made after confirmation at
different legs of the shipping
chain.

The blockchain
technology is based
on the distributed
ledger, and all the
nodes are connected
on a real-time basis
with  the same
information at any
given time. The
stakeholders in such
a payment cycle can
track and trace the
material movement,
and the payment
process can be
made efficient.

Credit History
across
geographies

The credit history of any entity
or individual is available at a
localized level. A reliable and
authentic database is not
available internationally.

With  digitization
and management of
financial
transactions  using
blockchain
technology, the past
transaction history
and, thus, the
creditworthiness of
an entity or
individual can be
tracked
authentically.

Insurance
Claims
processing

Delay in the processing of
insurance claims, and much
validation is required before
the processing.

With the
digitization of
treatment records.
Blockchain

technology can
improve the
processing of
insurance  claims,
making the process
more efficient,

transparent, and
secure for all parties
involved, both the
medical and life
insurance  sectors
and can avoid
fraud/manipulation
of insurance claims.
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Digitization | The current process of | Digital records  on ]
of background verification (such | verifiable blockchain
educational as past education history and | technology on the shared
records and | employment history) is quite | ledger principle can make
background cumbersome and prone to | this process trustworthy
verification errors and manipulations and user-friendly.
Access Attendance data is currently | With the help |
control and | being monitored in a physical | of blockchain technology,
attendance register format or isolated | parents can access the
Education tracking attendance management | attendance data of their
Sector system. wards in the education
institute on a real-time
basis
Student Periodic progress monitoring | End-to-end tracking of ]
progress through Parent  Teacher | students' progress can be
tracking and | Meetings or report cards. Itisa | monitored using
assignment limited review of the progress | blockchain  technology,
of a student. where complete progress,
including day-to-day
assignments, term papers,
grading, and progress, can
be tracked and monitored.
e-Voting Limitation in the current voting | Blockchain  technology [
System system for eligible voters in | has the capability to
remote location (other than | create the network based
voter’s registered location) and | upon the  distributed
also  manual id based | ledger for digital voting
authentication for casting the | system to have more trust,
vote. secure and untampered
authentication of voters.
A registered voter sitting
at any location can cast
Government the vote using any device
Sector connected through
Internet. Blockchain
technology can address
the misuse and give
assurance to the various
stakeholders to boost their
confidence in the vote
casting system. It will also
help for faster counting
and result declaration
process.
Quality Currently Fashion industry is | The Blockchain ]
Products struggling due to a lack of trust | technology can address
in unique products being | the issue of copying of
) copied by competitors giving | unique designs under the
Fashion assurance for better quality | concept of shared ledger
Industry products  without  using | used in this technology
substandard ~ material ~ but | for better traceability of
guaranteeing for the reliability | the product, and the
of the product. concept of the
immutability of the blocks

3447




Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 04 (2024)

will help the Fashion
industry in protecting the
unique design.

Bibliometric analysis

A bibliometric analysis was performed using the Scopus database to explore the application of blockchain
technology across various industries. Scopus, recognized for its extensive collection of scholarly journals, was
chosen for its comprehensive coverage. The analysis, carried out using RStudio software, focused on filtering
articles related to blockchain technology and its diverse industrial applications. This literature review highlighted
intriguing patterns in the research corpus, spanning from 2018 to 2022. The study encompassed 71 documents
sourced from 41 publications, revealing an annual growth rate of 15.02%, indicating a rising interest and research
focus on blockchain technology in these industries.

Major Findings

The descriptive analysis revealed that 198 author keywords highlighted key trends in blockchain research across
various industries, with prominent topics including Data, Application, Supply Chain, Feasibility, Transparency,
Traceability, Integrity, Car, Construction, Vehicle, Smart Contracts, Internet, and Manufacturing. These keywords
offer a comprehensive view of the ongoing discussions in the field and reflect the evolving focus on blockchain
technology. The analysis further identified 555 unique identifiers, which expand the scope of related research
topics and themes. Interestingly, despite the diversity in topics, all 71 documents were authored by a single
researcher, showcasing the individual contributions in this area. In terms of global collaboration, the data revealed
a modest international co-authorship rate of 15.49%, indicating room for increased cooperation in future studies.
Overall, the bibliometric analysis provides a valuable snapshot of the current research landscape, emphasizing
emerging trends, the potential for greater international collaboration, and opportunities to strengthen global
platforms for blockchain research dissemination.

Timespan Documents Annual Growth Rate

2018:2022 71 15.02 %

Authors of single-authore International Co-Authors Co-Authors per Doc

1 15.49 % 1

Author's Keywords (DE) References Document Average Age Average citations per doc

198 o 3.63 4.268

Figure 6 Summary of Bibliographic analysis from various sourcing

The bibliometric analysis revealed a clear pattern in the most frequently occurring keywords, reflecting the
primary areas of research in blockchain technology. The central theme is undoubtedly “Blockchain,” with a
frequency of 61, underscoring its pivotal role in the discussions and applications across industries. Another notable
keyword, “Internet of Things (IoT),” appeared 22 times, indicating the growing integration and synergy between
blockchain and IoT devices to optimize efficiency. “Healthcare” emerged as a key area of interest with a frequency
of 11, highlighting the increasing application of blockchain technology within healthcare systems to enhance data
security, traceability, and efficiency. Similarly, “Information Management” also appeared 11 times, emphasizing
blockchain’s potential in securing and managing sensitive data.
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Further analysis pointed to key principles of blockchain, with “Decentralized” as a prominent keyword, appearing
7 times. This reflects the core nature of blockchain, which operates on a decentralized ledger system. Keywords
like “Digital Storage” and “Network Security,” each with a frequency of 7, further illustrate blockchain’s
significant role in secure data management and enhancing network security.

Overall, the analysis showcases the critical role of blockchain in improving business efficiencies across various
sectors. The recurring keywords strongly indicate blockchain’s potential to drive innovation and efficiency by
addressing key challenges, particularly in sectors like 10T, healthcare, and information management, ultimately
offering a robust framework for advancing technology and operational processes.

e, BOGIEY 208 Y
supply chain mnselml

_ internet of thing i

I I Kelllisel “SPDN Chams

== hlock-chain™::=""

health care

4%

Figure 7 Keywords analysis

b) Most Relevant Sources: A publishing outlet plays a pivotal role

in the field of research, works collaboratively with various sources, AR o et °
and extends support to researchers for writing creatively in the U o
successful publication of papers. Search results on the SCOPUS | ...eimumowmmacowos 0

database related to research from multiple conferences and journals S A 0

with various sources vs. no documents published. It is depicted that
EAI/Springer Innovations in Communication and Computing journal

DIANL ZIDHGAUA SHEBELELECTRIC POWER

oyt ————f)

Sources

aee ———f)
has published 18 papers, the maximum number of records on SR D WL AT, ————()
Blockchain and applications, reflecting a strong connection with the R TASOTHTON ST i ————— ()
research topic within this publication. TEE TRAKSCIONS Ok KETWERK 4D SERnCeiecaney - —————)
Another prominent source is the IEEE Conference, which has | S™eermsmmesmn 0

0 1 2 3

multiple publications. These conferences showcased the robust
interdisciplinary nature of blockchain research, with diverse topics
like 10T, big data computing, and analysis.

Overall, various publications have covered conference publications
on blockchain, revealing its application and importance in accelerating business efficiencies across different
industries as a growing research and trending topic.

. of Documents

Figure 8 No. of documents published
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c¢) Most productive countries: The bibliometric analysis of the authors' collaboration reveals that authors are
diverse internationally and collaborate in research areas. India appears to be the significant lead in the author’s
cooperation and contributed 35% of the total, with 85 instances. This showcases that India is actively engaged
and has demonstrated interest in blockchain research & applications to enhance business efficiencies.

Other prominent contributors are Bangladesh (16 instances, 7%), followed by the USA (15 instances, 6%),
Switzerland (12 instances, 5%), and Canada (11 instances, 5%). These countries demonstrate significant
contributions to co-author collaboration research on blockchain technologys; it reflects that the research topic is
trending globally, and a lot of global collaboration & cooperation for knowledge sharing and advancing research
in this field under the umbrella of a common theme.

Overall, it is visible that across the globe, authors join hands in blockchain research and explore the potential of
blockchain technology to enhance business efficiencies.

, |

INDIA SAUDI ARABIA
INDIA SINGAPORE
INDIA UNITED KINGDOM

Figure 9 Author collaboration with different countries

d) Co-Occurrence Analysis:A network visualization is a visual tool graphical representation of the linkage or
association of one source of the document to another. In Bibliometrix analysis, Rstudio extracts the most
commonly appearing words in abstracts, titles, or articles in a different database. The different colors of clusters
represent the relationship between one topic and another, called Semantic Networks or word co-occurrence
network maps.

This network diagram illustrates the potential and diversified areas of research interlinkages and similarities. In
Bibliometric analysis of co-occurrence word network, there are four critical elements: a)Cluster, b)Betweenness
c)Closeness, d)PageRank. In Figure -5, in network diagram, four clusters are identified. The first cluster,
“Blockchain” (marked in red color) is linked with commonly linked different nodes ie authentication, data sharing,
advanced technology, scalability, business application, automation, Bitcoin, and cryptocurrency. The cluster
“Blockchain™ have the highest betweenness values (968.938) & PageRank values which means it is centrally
connected with various topics and also has a higher rank value on the web search page, which represents the
importance and significance of keywords in the field of research. The second cluster (Cryptocurrencies, Smart
Contracts, and Digital Money) is represented by a marked green color, which covers keywords such as blockchain,
smart contracts, and electronic. Regarding betweenness and closeness, this cluster is closely associated with
blockchain research. The third cluster is Blue (Artificial Intelligence, Big Data, Health Care, and COVID-19),
which emphasizes research related to artificial intelligence, big data, health care, and COVID-19.

and the various nodes like health care, data security, and health care applications are centrally located during the
analysis of Betweenness. Additionally, Smart contracts and cost-effectiveness are also considered emerging
trending themes in the field of research. Lastly, other clusters highlighted diverse topics in the field of research.
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Overall, the bibliometric
analysis of the co-
occurrence word network cryptocurrency
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Figure 10 Co-occurrence Network

Thematic map: Figure-11 shows that a thematic map is generated with 99 unique numbers of keywords, and
there are 15 clusters with different colors & sizes of clusters, and on analysis, it was found that the minimum
cluster frequency per thousand documents was observed as 6.0, and the majority of the number of nodes or
keywords in each cluster more than 4, extracted from on authors’ keywords from. In the thematic map is created
with four quadrants based on Development degree/Density on Y-axis and Relevance degree / Centrality on X-
axis: i) Emerging or declining themes, ii) Basic themes, iii) Motor themes, and iv) Niche themes. The Peach
cluster in Figure-11 shows that it has very high relevance and high development degree, where blockchain has a
maximum frequency (62) and other major keywords include such as internet of things, information management,
digital storage, green computing, network security, application area, transparency, Ethereum, privacy by design,
agricultural robots, cryptography, disruptive technology, ehealth, electronic money. A significant takeaway from
the analysis is the interrelationship of blockchain’s core principles, highlighting its promising and trending role
in the motor quadrant. Notably, the "Internet of Things (IoT)" appears 22 times, signifying a strong correlation
between 10T and blockchain, with considerable research focused on how their integration can boost business
efficiency across various sectors. The healthcare sector also plays a crucial role, appearing 11 times, showcasing
its high relevance and centrality, with associated themes like healthcare industry, supply chains, hospital data

processing, and security. ) )
This indicates that Figure 11 Thematic map
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blockchain is increasingly being explored as a solution to improve healthcare systems. Additionally, blockchain
technology itself, appearing 19 times, is linked to other key themes such as decentralized systems, supply chain
management, smart contracts, and distributed applications. These keywords exhibit moderate development but
high relevance, positioning them as key research areas. Meanwhile, distributed ledger and smart contracts fall
under the niche quadrant, reflecting their growing traction and potential impact in blockchain research.

Challenges in Blockchain technology

Although Blockchain is a cutting-edge technology and has significantly impacted many sectors in our everyday
lives. However, it is a relatively new technology and as with any new technology it has its own set of challenges
due to which its adoption is not as fast as desired. Blockchain adoption in banking faces several challenges,
including reputational issues, culture, interoperability, scalability, latency, privacy and security, regulation, and
energy consumption (Daluwathumullagamage & Sims, 2021).

Some of the challenges are explained as below.

S.no

Challenges

Detail

1

Nascent technology

As this is still an emerging and evolving technology, one of
the main issues preventing its widespread usage is that it is
still deemed immature, and there are certain risks and fears
associated with the adoption of innovative and radical
technology like this.

Large energy
consumption

Blockchain technology works on distributed ledgers, and
nodes are connected with each other, which uses a lot of
energy because of competition among miners and wider
network activity. Miners are using large amounts of energy
because they're racing against each other to be the first ones
to solve and give confirmation on Proof of Work.

Lack of scalability

Technical scalability of blockchain networks, especially
public networks, due to the increasing a number of users in
the network, is one of the major challenges of blockchain
technology implementation.

However, private networks do not face this challenge due to
limited user networks and transactions.

Culture adaptability

Blockchain  technology works more efficiently and
effectively only when there is a large network of users and its
ecosystem not only needs its users but also its suppliers to
join the network, however, as per one study conducted on
usage of blockchain technology shows that less than one third
of the organizations are using or experimenting with this
technology.

However, with the passage of time, blockchain adoption will
continue to increase as its users will come together and form
collaborative blockchain working groups to tackle similar
problems and provide solutions that may benefit everyone.
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5 Implementation and | A significant investment is required for hiring skilled
Operating Costs software engineers who specialize in blockchain
development, licensing fee in case of chargeable software
version and overall administration. Hence implementation
expenditures may be prohibitive for some areas of use of
block chain technology.

6 Uncertain regulatory | Some countries are trying to regulate blockchain networks,
status while some others have outright banned Bitcoin transactions
due to the fear of scams and market manipulations that might
have impact on their economies.

Hence lack of regulations is another area of concern for
implementation of block chain technology.

Conclusion

Blockchain technology has emerged as a transformative force, revolutionizing business processes and driving
efficiency across various sectors. The bibliometric analysis of 40 research papers reveals its core principles—
immutability, distributed ledger systems, enhanced security, and transparency—fostering stakeholder trust and
accountability. The literature review underscores blockchain's potential to address challenges in sectors such as
supply chain management, where its integration with artificial intelligence and the Internet of Things (IoT) can
optimize demand forecasting, improve traceability, reduce costs, and enhance resource allocation. Technology’s
application extends to industries such as automotive, education, Aerospace, healthcare, and real estate. Blockchain
technology enables secure, transparent transactions, process automation, and increased efficiency. The fusion of
blockchain technology with existing processes can elevate new levels of trust, efficiency, and resilience and extend
promising results to unlock new prospects and redefine the future of aerospace innovation. Additionally,
Blockchain and Al integration can significantly enhance aerospace system security and efficiency (Shafieenejad
& Nourianpour, 2023).

However, challenges like scalability, evolving regulatory frameworks, and integration with existing infrastructure
remain. Despite these hurdles, the potential of blockchain to drive economic growth, sustainability, and efficiency
in business operations is undeniable, with future collaboration between business, technology, and regulatory
bodies crucial for its widespread adoption and successful implementation
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