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Abstract:

A game-changer in the realm of digital transactions, blockchain technology provides unrivalled
benefits in data security, transparency, and accountability. With an emphasis on blockchain's
decentralised nature and its capacity to remove middlemen, this article investigates blockchain's
function in bolstering the transparency and security of digital transactions. Blockchain safeguards
data from modification or unauthorised access by using cryptographic methods. The report highlights
the potential of blockchain to simplify operations, decrease fraud, and increase trust between parties
by examining its applications across several sectors, including healthcare, supply chain management,
and banking. Scalability, regulation, and energy usage are just a few of the obstacles that the article
delves into as they pertain to blockchain adoption. This study seeks to show how blockchain
technology might revolutionise digital transactions and make the digital economy more efficient and
secure by analysing current literature, case studies, and real-world implementations.

Keywords: Blockchain, Data Security, Digital Transactions, Transparency, Cryptography,
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Introduction:

Recent years have seen the rise of blockchain technology as a revolutionary answer to some of the
most pressing problems with online transactions, with its emphasis on decentralisation, transparency,
and data protection. Blockchain has expanded its uses beyond digital currencies, becoming an
essential tool for improving the safety and effectiveness of many different businesses. It was first
created as the technology behind cryptocurrencies like Bitcoin. Blockchain eliminates the need for
centralised middlemen and records transactions across several computers in a decentralised,
distributed ledger system that guarantees data integrity and immutability.

When it comes to online purchases, honesty and safety are of the utmost importance. Conventional
systems are susceptible to fraud, data manipulation, and breaches because they depend on centralised
authority or intermediaries to verify transactions. In contrast, these issues are resolved by blockchain
technology, which offers a secure, transparent, and immutable method of processing and verifying
transactions. An immutable and cryptographically secure record of all transactions is maintained in a
"block" that is connected to blocks that came before it. This promotes responsibility and transparency
by making it impossible to edit data in the past without the approval of all members of the network.

The function of blockchain technology in improving the honesty and security of online transactions is
the subject of this study. The research looks at how industries including healthcare, supply chain
management, and banking might benefit from blockchain technology by reducing fraud, eliminating
points of failure, and streamlining procedures. The article goes on to list the difficulties with
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blockchain adoption, such as energy usage, regulatory concerns, and scalability. Blockchain
technology has the potential to provide a more secure, transparent, and efficient alternative to current
systems for digital transactions; this paper will explore real-world use cases and review the literature
to prove it.

Literature review

According to the reviewed literature, blockchain technology is all the rage because of the positive
effects it may have on the transparency and security of online transactions. Blockchain presents a new
paradigm in digital transaction verification, recording, and conduct by doing away with middlemen
and establishing a decentralised, immutable ledger. With an eye towards blockchain's benefits,
drawbacks, and industry-specific uses, this literature study delves into essential topics in the
technology's potential to increase efficiency, transparency, and security in financial transactions.

Improved data security is a major benefit of blockchain technology. To protect financial transaction
data and guarantee data integrity, blockchain uses cryptographic algorithms. In order to reduce the
danger of data alteration or unauthorised access, Nakamoto (2008) states that blockchain uses a
distributed ledger to verify and record all transactions throughout the network. Because blockchain
data cannot be changed once recorded, it provides an unchangeable record that cannot be tampered
with. According to research conducted by Samaniego and Deters (2016), the immutability of
blockchain together with its built-in consensus methods, such Proof of Work (PoW) and Proof of
Stake (PoS), provide an extremely high degree of security compared to conventional centralised
databases.

The problem of single points of failure, which is prevalent in centralised systems, is also addressed by
blockchain technology. A centralised strategy leaves the whole system vulnerable to a single database
or server compromise. On the other hand, blockchain is much more resistant to assaults due to its
decentralised structure that guarantees data is dispersed over different nodes (Crosby et al., 2016). By
reducing the ability of bad actors to modify transaction data, decentralisation improves security.

Blockchain's capacity to provide transparency is a very attractive aspect. Anyone may check the
legitimacy and history of transactions recorded on a blockchain since the ledger is open and available
to everyone in the network. This openness eliminates the need for a third party to approve or verify
transactions, which increases confidence between the participants in a transaction (Tappscott&
Tapscott, 2016).

Industries that place a premium on trust and accountability can benefit greatly from more
transparency. In the banking sector, for example, blockchain enables audits and real-time monitoring
of transactions, which improves compliance and decreases the likelihood of fraud (Zohar, 2015).
According to Narayanan et al. (2016), major banks like JPMorgan and Goldman Sachs are looking at
blockchain technology as a way to make international payments and settlements more secure and
transparent.

Because of its immutability, blockchain technology is revolutionising supply chain management by
making it possible for everyone involved—from producers to buyers—to see exactly where their
items came from and where they are now. According to Saberi et al. (2019), having this much access
into the supply chain helps with fraud prevention, traceability, and accountability. Big businesses like
Walmart have started using supply chain solutions based on blockchain technology to monitor where
food comes from and if it meets safety regulations.

The world of digital currencies, such as Ethereum and Bitcoin, is where blockchain technology is
most often used. But that's not all it can do to revolutionise the banking sector. Transaction
verification in conventional financial systems is handled by middlemen like banks and payment
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processors, which may lead to inefficiencies, extra fees, and security holes. By doing away with these
middlemen, blockchain technology paves the way for more efficient, cheaper, and secure peer-to-peer
transactions.

By facilitating quicker settlement times and decreasing transaction costs, blockchain technology has
the potential to shake up conventional financial institutions, according to research by Catalini and
Gans (2016). Because of the high costs and long processing delays caused by the involvement of
several middlemen in cross-border payments, this is especially helpful in these cases. Blockchain
technology has the potential to lower these obstacles by enabling cheap, real-time international
payments.

Financial transactions are already quite secure and efficient, but blockchain's smart contracts feature
makes them much more so by automatically executing predetermined terms when certain criteria are
satisfied. Buterin (2014) explains that smart contracts eliminate middlemen and automate agreement
enforcement, making them more secure and lowering the likelihood of conflicts.

There are a number of obstacles that prevent blockchain from being widely used, despite its many
advantages. Scalability is one of the main obstacles. Significant delays and high transaction fees may
be experienced by blockchain networks, especially those that use Proof of Work (PoW) techniques
like Bitcoin, as the network expands in size (Narayanan et al., 2016). To address this scaling problem,
new consensus techniques have emerged, such sharding and Proof of Stake (PoS), with the goals of
increasing transaction speeds while decreasing energy usage (Swan, 2015).

Legal and regulatory factors can provide a problem. The blockchain's decentralised structure prompts
enquiries over its legitimacy and the appropriate regulatory structure to oversee its use. Governments
and regulatory agencies are still trying to figure out how to control blockchain-based transactions,
especially in sectors like healthcare, supply chain management, and banking (Zohar, 2015). To
achieve widespread blockchain use, we must resolve concerns related to privacy, taxes, and anti-
money laundering (AML) laws.

Another issue is the amount of energy that is used, especially in blockchain networks that use
consensus processes like Proof of Work, which are energy expensive. Stoll et al. (2019) states that the
energy consumption of the Bitcoin network is comparable to that of many small nations, which raises
worries over the environmental effect of Bitcoin. The development of new blockchain systems aimed
at reducing energy usage via more efficient consensus algorithms is an ongoing effort to solve these
concerns.

In spite of all the problems it faces, blockchain technology might revolutionise many different
industries. When blockchain technology can provide decentralised, transparent, and safe solutions to
many different types of sectors, it will have really come of age. Blockchain technology is expected to
undergo more development and integration into several industries, such as healthcare, real estate, and
government services, according to research conducted by Mougayar (2016). By putting people in
charge of who may access their health information and by making sure their data is secure, blockchain
technology has the potential to completely alter the way medical records are managed. By decreasing
fraud and doing away with paper-based procedures, blockchain technology has the potential to
revolutionise real estate transactions.

The immutability and openness of blockchain technology has the potential to enhance voting
processes, decrease corruption, and guarantee the authenticity of public documents within the realm of
government services (Brenner, 2017). The storage, verification, and interchange of data across sectors
is set to undergo a radical transformation as blockchain technology develops and finds more uses.
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Objectives of the study

e To explore the role of blockchain technology in enhancing data security in digital

transactions.

e To assess the impact of blockchain technology on transparency in digital transactions.
To examine the applications of blockchain in various industries, such as finance, healthcare,
and supply chain management.

Hypothesis:

Ho (Null Hypothesis): Blockchain technology does not significantly impact transparency in digital

transactions.

H: (Alternative Hypothesis): Blockchain technology significantly improves transparency in digital

transactions.

Research methodology

In order to determine how blockchain technology affects the openness of online transactions, this
study will use a quantitative technique. Information will be gathered by means of questionnaires and
organised interviews with experts from sectors that have used blockchain technology, including
healthcare, supply chain management, and financial services. Using indicators such as the simplicity
of monitoring transactions, data integrity, and accountability, the poll will compare respondents'
views of transparency before and after blockchain deployment. Case studies and reports on
blockchain implementations in digital transactions will also be used to collect secondary data and
evaluate the amount of transparency obtained. To evaluate transparency indicators (such transaction
tracking time, fraud events, and trust levels) before and after blockchain technology is used, a paired
sample t-test will be utilised. With this, we can see whether the use of blockchain technology has
improved transparency to a statistically significant degree. Data privacy and informed consent are two
of the most important ethical issues that will be addressed in this study. The methodology's
overarching goal is to shed light on the advantages and disadvantages of blockchain technology by
offering an in-depth examination of how it improves the transparency of digital transactions.

Data analysis and discussion

Table 1 — Descriptive statistics

. Before Blockchain After Blockchain Improvement
Variable . .
Implementation Implementation (%)
Transaction Tracking 0
Time (Minutes) 15 > 66.67%
Fraud Incidents (per 1000 5 1 -80%
transactions)
| Trust Level (1-10 scale) | 6 9 | 50%
Data Integrity (1-100 0
scale) 70 95 35.71%
Transaction Verification 0
Time (Minutes) 10 3 -10%

The data shows that once blockchain technology was used in digital transactions, there was a
significant increase in transparency. There was a significant 66.67% drop in the time it took to
monitor transactions, going from 15 minutes to 5 minutes. Because of this, it is clear that blockchain
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technology has improved transparency by making transaction tracking more simpler and faster and by
making transaction status and history visible in real-time.

The number of fraud incidences per thousand transactions also dropped, going from 5 to 1, an 80%
decrease. By securely recording every transaction in an immutable ledger, making fraudulent
modifications practically impossible, blockchain may greatly minimise fraud.

There was a 50% improvement, as the trust level went from 6 to 9, on a scale from 1 to 10. This
indicates that stakeholders have more faith in the transaction process due to blockchain's
dependability and transparency, since they are now certain that the transactions are secure and
legitimate.

The data integrity score increased by 35.71%, going from 70 to 95 on a scale of 1 to 100. This
enhancement highlights the power of blockchain technology in preserving immutable records of
transactions, which further improves transparency by making it impossible to change data once it has
been recorded.

The capacity of blockchain to speed up the verification process, hence boosting the efficiency and
transparency of digital transactions, was shown when the time it took to verify a transaction decreased
from 10 minutes to 3 minutes, a 70% reduction.

Digital transactions are made more efficient and trustworthy by using blockchain technology, which
increases transparency, decreases tracking time, prevents fraud, increases confidence, guarantees data
integrity, and speeds up transaction verification.

Paired Samples Statistics

] Std.
. Mean (Before|| Mean (After S.td'. S.td'. Std. Error Error
Variable . . N | Deviation || Deviation Mean
Blockchain) || Blockchain) (Before) (After) (Before) Mean
] (After)
Transaction
Tracking Time 15 5 30 25 1.2 0.46 0.22
(Minutes) L
Fraud Incidents
(per 1000 5 1 30 11 0.4 0.20 0.07
transactions) L
Trust Level (1- 6 9 30| 15 0.8 0.27 0.15
10 scale) L
Data Integrity
(1-100 scale) 70 95 T 12 5 2.19 0.91
Transaction
Verification 10 3 30 2.0 1.0 0.37 0.18
Time (Minutes) H

Paired Samples Correlations

\ Variable \\Pearson CorrelationHSig. (2-tai|ed)\
\Before Blockchain vs After Blockchain\] 0.85 H 0.000 \

Paired Samples Test
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Variable t ; Sig. (2- Mean 95% Confidence Interval of
||| tailed) Difference the Difference
Transaction_Tracking Time 1299129l 0.000 10.00 (8.85, 11.15)
(Minutes) T ' ' R
Fraud Incidents (per 1000 9.00 l29l  0.000 400 (3.25, 4.75)
transactions) LT ' T
| Trust Level (1-10scale) |-8.25)29] 0.000 | -3.00 | (-3.50, -2.50)
Data Integrity (1-100 scale) 10'55 29/ 0.000 -25.00 (-27.25, -22.75)
Transaction Verification ]
Time (Minutes) 8.53 2 0.000 7.00 (6.15, 7.85)

Explanation:

The paired samples statistics table compares the chosen variables' means and standard deviations both
before and after blockchain technology was implemented. The accuracy of the means is shown by the
inclusion of the standard error for each variable.

e Pairwise Samples Correlations: A high correlation value of 0.85 and a statistically significant
p-value of 0.000 show that the "before" and "after" data are strongly related, validating the
usefulness of comparing the two sets of numbers.

o To determine whether there is a statistically significant difference between the "before" and
"after" data, the paired samples test was used. The t-statistics and p-values for each variable
are shown in the following table:

e There are notable disparities shown by the high t-statistics for each variable, such as 12.99 for
transaction tracking time and 9.00 for fraud incidences.

o With p-values below 0.05, we may reject the null hypothesis (Ho) for every variable and
accept the alternative hypothesis (Hi) that digital transactions are far more transparent when
using blockchain technology.

e Further proof of the substantial influence of blockchain technology on enhancing
transparency is provided by the 95% confidence intervals for the mean differences, which
indicate the range in which the real mean difference is expected to fall.

Significant improvements in important metrics such as transaction tracking time, fraud reduction, trust
level, data integrity, and verification time demonstrate that blockchain technology significantly
improves transparency in digital transactions, according to the results of the paired sample t-test.

Conclusion

This research proves that digital transactions are far more open and honest when using blockchain
technology. Time spent monitoring transactions, fraud events, confidence level, data quality, and
verification time for transactions are some of the important variables that indicate a significant
improvement once blockchain is implemented, according to the paired sample t-test findings. Along
with a marked improvement in trust and data quality, the data shows that the time it takes to trace
transactions, detect fraud, and verify transactions has been significantly reduced. These enhancements
highlight the revolutionary possibilities of blockchain technology enabling digital transactions to be
safe, transparent, and efficient.

In order to reduce fraud, improve the validity of transaction data, and build more confidence among
stakeholders, the study supports the alternative hypothesis (H:), which states that blockchain’s
decentralised, immutable ledger system is crucial. Additional areas that have benefited greatly from
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blockchain's capacity to increase transparency include digital payments, supply chain management,
and finance, thanks to its real-time visibility and secure verification methods.

The report notes that there are obstacles to blockchain adoption, including as scalability, legal
concerns, and energy usage, which need to be resolved before it can be widely used. Nevertheless, the
encouraging results noted in this research indicate that blockchain has the potential to transform
online transactions, increase efficiency, and enhance the safety and openness of the digital economy.

To sum up, blockchain technology has the ability to revolutionise digital transactions by providing a
more reliable, trustworthy, and secure platform for data exchange across different sectors. As it
evolves and becomes more widely used, it will most certainly affect how digital businesses operate
and are governed in the future.
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