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ABSTRACT:

This article synthesizes findings from four research papers to explore how blockchain technology
revolutionizes supply chain management. Through enhanced transparency, traceability, and
efficiency, blockchain has emerged as a powerful tool to combat issues like counterfeiting, delays,
and data fragmentation. The literature converges on blockchain's potential to restructure traditional
supply chains into intelligent, automated ecosystems. This study also proposes a hypothesis on
blockchain's measurable impacts, supported by real-world adoption data and trends.

INTRODUCTION:

At its core, blockchain is a decentralized,
immutable digital ledger that records
transactions in real time across a distributed
network. Each transaction is time-stamped
and cryptographically secured, ensuring
authenticity, transparency, and traceability.
By enabling all parties in a supply chain to
access a single, tamper-proof version of the

truth, blockchain reduces information
asymmetry and fosters trust among
stakeholders.

Businesses  across  various = sectors—
including  agriculture, pharmaceuticals,
manufacturing, and logistics—are
increasingly  adopting  blockchain  to

streamline operations, automate contractual
processes via smart contracts, and improve
regulatory  compliance. For instance,
companies like Walmart and IBM have
piloted blockchain systems to track food
products from farm to shelf, reducing the
time taken to trace the source of
contamination from days to seconds.

This article delves into the transformative
potential of blockchain in supply chain
management by synthesizing insights from
recent academic research and industry
reports. It explores how blockchain
enhances efficiency, reduces fraud, and
enables real-time tracking and automation.
Furthermore, it presents a numerical
analysis of blockchain adoption trends and
industry-wise applications. The objective is
to provide a comprehensive understanding
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of how blockchain is not merely a technological
upgrade but a paradigm shift in how supply
chains are conceived, monitored, and managed.

1. Literature Review

The integration of blockchain technology in
supply chain management has attracted
widespread scholarly attention due to its potential
to resolve longstanding issues related to
transparency, trust, and traceability. A
comprehensive review of existing literature
reveals a consensus on the technology’s
transformative  capabilities, albeit with a
recognition of the challenges involved in its
adoption.

Saberi et al. (2019) argue that blockchain acts as
a catalyst for sustainable supply chains by
enhancing visibility across various stages, thus
enabling ethical sourcing and reducing fraud.
Their study emphasizes that blockchain not only
fosters  transparency but also  supports
environmental and social compliance across
global networks.

Kshetri  (2018)  highlights  blockchain’s
application in combating counterfeit products,
particularly in industries like pharmaceuticals and
luxury goods. He points out how immutable
records created on blockchain networks can help
trace the origin and authenticity of products,
thereby  reducing economic losses and
reputational damage.

Murray et al. (2020) focus on the food supply
chain, demonstrating how blockchain
implementation can reduce the time to trace food
sources during safety recalls from several days to
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mere seconds. This capability significantly
enhances consumer safety and brand trust.
Francisco and Swanson (2018) explore the
role of blockchain in improving data
integrity and inter-organizational trust.
Their findings indicate that real-time data
sharing among supply chain actors
minimizes delays, manual errors, and the
need for third-party verification.

Wamba and Queiroz (2020) present a
conceptual framework outlining how
blockchain, when combined with other
technologies like IoT and Al, can result in
intelligent and responsive supply chains.
Their work suggests that the convergence of
these technologies opens new frontiers in
predictive logistics and automated decision-
making.

Chang et al. (2019) delve into the financial
impacts, asserting that blockchain reduces
transaction costs and enhances operational
efficiency. Their empirical analysis of
logistics firms showed a significant
improvement in profit margins following
blockchain adoption.

Casino, Dasaklis, and Patsakis (2019)
conducted a systematic literature review and
identified scalability, standardization, and
regulatory uncertainty as major barriers to
blockchain integration in supply chains.
They advocate for industry-wide
collaboration and government intervention
to address these issues.

Tian (2016) presents a case study on
China’s food industry and illustrates how
blockchain ensures food safety by providing
end-to-end  traceability. His research
demonstrates that consumer confidence
improved significantly after blockchain
systems were introduced.

Abeyaratne and Monfared (2016) focus
on the manufacturing sector, where
blockchain helps track raw materials from
suppliers to finished products, thereby
enhancing quality control and reducing
waste. Their work suggests that blockchain
fosters a “track-and-trace” culture crucial
for operational excellence.

Min (2019)analyses blockchain’s impact on
logistics, showing how it improves
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inventory management and reduces delivery lead
times. He argues that the real-time nature of
blockchain data allows for better demand
forecasting and resource allocation.

Collectively, these studies underscore that
blockchain is not just a technological upgrade but
a strategic enabler for resilient, agile, and
intelligent supply chains. However, successful
implementation requires overcoming significant
challenges, including integration with legacy
systems, technological maturity, and stakeholder
alignment.

2. Hypothesis

While extensive literature supports blockchain's
capabilities, empirical research on its long-term
sustainability and industry-wide integration is
limited.

HO:"Blockchain technology significantly
enhances supply chain transparency, efficiency,
and trustworthiness, but its adoption is moderated
by organizational readiness and regulatory
clarity."

3. Objectives

1. To evaluate the benefits of blockchain
implementation in supply chain management.

2. To analyze the role of smart contracts in
automating supply chain processes.

4. Numerical Analysis

Descriptive Statistics

Mean | Std. N
Deviatio
n

Implementation of
Blockchain  Technology
increase your trust in|2.47 |1.047 169
Nestlé and  PepsiCo
products

Origin of ingredients if
such  information is
available via Blockchain
Technology?

240 [.975 170

INTERPRETATION:

Implementation of Blockchain Technology and
Trust

The mean score of 2.47 indicates a neutral sentiment
towards the impact of Blockchain Technology on
trust in Nestlé and PepsiCo products.
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The standard deviation of 1.047 suggests
moderate variability in responses, indicating
some division in opinions.

Origin of Ingredients via Blockchain
Technology
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The mean score of 2.40 indicates a slightly negative
to neutral sentiment towards checking the origin of
ingredients via Blockchain Technology.

The standard deviation of 0.975 suggests moderate
to high variability in responses,

indicating a wide range of opinions on this topic.

Correlations

Blockchain Technology increase trust and consumers checking origin of products via
Blockchain Technology

P lati 1 418"
Implementation of Blockchain carson Correlation 8
Technology increase your trust in Nestlé | Sig. (2-tailed) .000

d PepsiC duct

and PepsiCo products N 160 160

Pearson Correlation 418 |1
Origin of ingredients if such information - ;
is available via Blockchain Technology? Sig. (2-tailed) 000

N 169 170

INTERPRETATION

Descriptive Statistics Analysis

1. Mean: The mean score for the question
"Does the implementation of Blockchain
Technology increase your trust in Nestlé
and PepsiCo products?" is 2.47, indicating a
moderate level of trust. The mean score for
the question "How likely are you to check
the origin of ingredients if such information
is available via Blockchain Technology?" is
2.40, indicating a moderate level of
likelihood.

2. Standard Deviation: The standard
deviation for both questions is relatively
high (1.047 and .975, respectively),
indicating a wide range of responses.
Correlations Analysis

1. Pearson Correlation: The Pearson
correlation coefficient between the two
questions is .418, indicating a moderate
positive correlation. This suggests that
respondents who trust the implementation
of Blockchain Technology in Nestl¢ and
PepsiCo products tend to also be more
likely to check the origin of ingredients if
such  information is available via
Blockchain Technology.
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2. Significance: The correlation is significant at
the 0.01 level (2-tailed), indicating that the
relationship between the two variables is
statistically significant.

INFERENCE

The analysis suggests that:

- Respondents have a moderate level of trust in
the implementation of Blockchain Technology in
Nestlé and PepsiCo products.

- Respondents are moderately likely to check the
origin of ingredients if such information is
available via Blockchain Technology.

- There is a moderate positive correlation between
trust in Blockchain Technology implementation
and likelihood of checking ingredient origin.
Recommendations

Based on the results, it is recommended that:

- Companies prioritize transparency and trust-
building initiatives to increase consumer
confidence.

- Companies consider implementing Blockchain
Technology to increase transparency and trust in
their supply chain.

- Further research is needed to explore the
relationship between Blockchain Technology,
transparency, and consumer behaviour.
INTERPRETATION:
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Relationship Between Checking Origin of
Ingredients and Trust in Nestlé/PepsiCo
Products

Respondents who are highly likely to check
the origin of ingredients via Blockchain
Technology are also more likely to report a
significant increase in trust in Nestl¢ and
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Checking the origin of ingredients is associated
with increased trust in Nestlé and PepsiCo
products, particularly among those who report a
very significant or significant increase in trust.

The relationship between checking origin of
ingredients and trust is moderate, indicating that
other factors also influence trust in Nestlé and

PepsiCo products. PepsiCo products.
CHI SQUARE
Check the origin of ingredients if such information is available via|Total
Blockchain Technology
Highly likely Very |Somewhat |Not |Not
likely | likely very |at all
likely | likely
Implementation | Very
of  Blockchain | significantly 13 13 & 1 0 31
Technology Significantl 16 1 17 4 1 59
increase  your|y
trust in Nestlé| Moderately |3 18 27 5 2 55
and PepsiCo | Slightly 1 6 6 2 1 16
products Notatall |0 0 5 3 0 8
Total 133 58 |59 15 |4 169
Chi Square Test
Value df |Asymp. Sig.
(2-sided)
Pearson Chi-Square [43.016* |16 |.000
Likelihood Ratio 46.215 |16 |.000
Linear-by-Linear 1,6 7¢9 11 |.000
Association
N of Valid Cases 169
INTERPRETATION: Blockchain Technology increases their trust in
Crosstabulation Interpretation Nestlé and PepsiCo products significantly (21 out
The crosstabulation table shows the of 59) are also very likely to check the origin of

relationship between the implementation of
Blockchain Technology and trust in Nestlé
and PepsiCo products, and the likelihood of
checking the origin of ingredients if such
information is available via Blockchain

Technology.
Key Findings
Very significantly: The majority of
respondents who  believe that the

implementation of Blockchain Technology
increases their trust in Nestlé and PepsiCo
products very significantly (13 out of 31)
are also highly likely to check the origin of
ingredients.

Significantly: The majority of respondents
who believe that the implementation of
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ingredients.
Moderately: The majority of respondents who
believe that the implementation of Blockchain
Technology increases their trust in Nestlé and
PepsiCo products moderately (27 out of 55) are
also somewhat likely to check the origin of
ingredients.
Chi-Square Tests Interpretation
The chi-square tests show a significant association
between the implementation of Blockchain
Technology and trust in Nestlé and PepsiCo
products, and the likelihood of checking the
origin of ingredients.
Key Findings
e Pearson Chi-Square: The Pearson Chi-Square
test shows a significant association between
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the two variables (y2 = 43.016, p
=.000).

e Likelihood Ratio: The Likelihood Ratio
test also shows a significant association
between the two variables (y2 = 46.215,
p =.000).

There is a significant association between the
implementation of Blockchain Technology and
trust in Nestlé and PepsiCo products, and the
likelihood of checking the origin of
ingredients.

Respondents  who  believe  that  the
implementation of Blockchain Technology
increases their trust in Nestlé and PepsiCo
products are also more likely to check the
origin of ingredients.

Recommendations

Based on the results, it is recommended that:
Companies prioritize transparency and trust-
building initiatives to increase consumer
confidence.

Companies consider implementing Blockchain
Technology to increase transparency and trust
in their supply chain.

Further research is needed to explore the
relationship between Blockchain Technology,
transparency, and consumer behavior. 4.
Challenges:
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Linear-by-Linear Association: The Linear-by-
Linear Association test shows a significant
positive association between the two variables (2
=29.289, p = .000).

INFERENCE

The analysis suggests that:

Scalability issues and regulatory uncertainty
remain key barriers to full-scale deployment.

S. Conclusion

Blockchain stands as a game-changer in supply
chain management. While it offers numerous
benefits such as increased transparency,
efficiency, and fraud prevention, businesses
must overcome technical and regulatory
barriers.  Strategic  collaboration = among
stakeholders and supportive policy frameworks
will be critical in harnessing blockchain's full
potential.

6. Scope for Further Study

Future research could focus on:

- Longitudinal studies on blockchain's ROI in
supply chains.

- Sector-specific implementation frameworks.

- Al and IoT integration for real-time adaptive
supply chains.

- Environmental implications of blockchain
adoption.
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