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Keywords: blockchain technology, supply chain management, transparency, traceability, adoption barriers

1. Introduction

1.1. Background on supply chain management challenges

Supply chain management has become increasingly complex and challenging in the era of globalization. Companies face
numerous obstacles, including a lack of visibility and control over multi-tier supply networks, inefficiencies caused by manual
processes and data silos, and growing concerns over product safety, quality, and authenticity (Saberi et al., 2019; Treiblmaier,
2018) [ 121, Moreover, there is increasing pressure from consumers and regulators for greater transparency in supply chains
(Francisco & Swanson, 2018) €. These challenges highlight the need for innovative solutions to enhance supply chain
management practices and address the evolving demands of stakeholders.

1.2. Importance of transparency and traceability in supply chains

Transparency and traceability are crucial aspects of modern supply chain management. They enable informed decision-making
and risk management, enhance collaboration and trust among supply chain partners, facilitate compliance with regulations and
standards, improve product safety and quality, and meet growing consumer demands for transparency and ethical sourcing
(Gardner et al., 2019; Wang et al., 2019) [": 31, Transparency allows stakeholders to access relevant information about the origin,
processing, and distribution of products, while traceability enables the tracking and tracing of products and materials throughout
the supply chain (Behnke & Janssen, 2020) [?. These capabilities are essential for building resilient, sustainable, and responsive
supply chains in an increasingly complex and dynamic business environment.
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1.3. Emergence of blockchain technology as a potential
solution

In recent years, blockchain technology has emerged as a
potential solution to address the challenges of transparency
and traceability in supply chains. Blockchain is a
decentralized and distributed ledger technology that ensures
the immutability and tamper-resistance of records
(Nakamoto, 2008). It also enables the use of smart contracts
for automating supply chain processes (Christidis &
Devetsikiotis, 2016). These features have the potential to
enable secure, transparent, and traceable supply chains,
leading to growing interest and adoption across various
industries (Hughes et al., 2019; Kshetri, 2018) [& 101 By
leveraging blockchain technology, companies can overcome
the limitations of traditional centralized systems, reduce the
reliance on intermediaries, and enhance the overall efficiency
and integrity of supply chain operations (Montecchi et al.,
2019; Wang et al., 2019) [*3],

1.4. Research objectives and hypotheses

The objectives of this research are threefold. First, we aim to
investigate the impact of blockchain technology on supply
chain transparency. We hypothesize that blockchain
technology significantly improves information sharing and
visibility in supply chains (H1) and enhances trust and
accountability among supply chain stakeholders (H2).
Second, we examine the impact of blockchain technology on
supply chain traceability. We hypothesize that blockchain
technology enables real-time tracking of products and
materials throughout the supply chain (H3) and reduces the
risk of counterfeiting and fraud (H4). Finally, we seek to
identify the challenges and barriers to blockchain adoption in
supply chain management. We hypothesize that technical
limitations and scalability issues (H5), regulatory and legal
uncertainties (H6), and organizational resistance and lack of
standardization (H7) pose significant challenges to the
widespread adoption of blockchain in supply chains. By
addressing these research objectives and testing the
associated hypotheses, this study aims to contribute to the
growing body of knowledge on blockchain applications in
supply chain management and provide valuable insights for
researchers and practitioners alike.

2. Literature Review

2.1. Supply chain transparency and traceability

2.1.1 Definitions and importance

Supply chain transparency refers to the degree to which
information about the supply chain is readily available to end-
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users and other companies in the supply chain (Egels-Zandén
et al., 2015). Traceability, on the other hand, is the ability to
track and trace the movement of products and materials
throughout the supply chain (Aung & Chang, 2014). Both
transparency and traceability are essential for ensuring
product safety, quality, and authenticity, as well as for
promoting trust and collaboration among supply chain
partners (Gardner et al., 2019; Wang et al., 2019) [ 131,
Transparency enables stakeholders to make informed
decisions and hold companies accountable for their supply
chain practices, while traceability allows for the rapid
identification and isolation of issues, such as product recalls
or counterfeiting (Behnke & Janssen, 2020; Saberi et al.,
2019) .11,

2.1.2. Current challenges and limitations

Despite the importance of transparency and traceability,
many supply chains face significant challenges in achieving
these goals. One major challenge is the complexity and
fragmentation of modern supply chains, which often involve
multiple tiers of suppliers and intermediaries (Treiblmaier,
2018) 2. This complexity makes it difficult to obtain and
share accurate and timely information about the origin,
processing, and distribution of products (Francisco &
Swanson, 2018) [l Another challenge is the lack of
standardization and interoperability among different supply
chain systems and technologies, which hinders the seamless
exchange of data and the creation of a unified view of the
supply chain (Saberi et al., 2019) . Moreover, companies
may be reluctant to share sensitive information due to
concerns over privacy, security, and competitive advantage
(Behnke & Janssen, 2020) 1.

2.2. Blockchain technology

2.2.1. Overview and key features

Blockchain is a decentralized and distributed ledger
technology that allows multiple parties to record, share, and
synchronize transactions in a secure and tamper-resistant
manner (Nakamoto, 2008). The key features of blockchain
include immutability, transparency, and consensus
mechanisms that ensure the integrity and trustworthiness of
the recorded data (Hughes et al., 2019) Bl In a blockchain
network, transactions are grouped into blocks, which are
linked together in a chronological chain using cryptographic
hashes (Christidis & Devetsikiotis, 2016). Each block
contains a timestamp, a unique identifier, and a reference to
the previous block, making it virtually impossible to alter or
delete the recorded data without detection (Kshetri, 2018) [,

Table 1: Main characteristics of blockchain technology

Decentralized and distributed ledger

Allows multiple parties to record, share, and synchronize transactions

Secure and tamper-resistant

Immutability
.| Key features - - - Transparency - - -
Blockchain Consensus Ensure integrity and trustworthiness of recorded data (Ensure integrity and trustworthiness of
Technology| mechanisms recorded data)

Linked together in a chronological chain using cryptographic hashes

Transactions

Timestamp

grouped into | Each block

Unique Identifier

blocks contains

Reference to the previous block (Virtually impossible to alter or delete recorded data without

detection)

*Source: Author suggested 2024
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2.2.2. Applications in various industries

Blockchain technology has gained significant attention
across various industries due to its potential to revolutionize
traditional business processes and enable new forms of value
creation and exchange (Hughes et al., 2019) [l In the
financial sector, blockchain has been explored for
applications such as cross-border payments, trade finance,
and digital currencies (Tapscott & Tapscott, 2017). In the

Decentralization

www.allsocialsciencejournal.com

healthcare industry, blockchain has been proposed for
securely storing and sharing patient data, managing medical
supply chains, and enabling the verification of drug
authenticity (Mackey et al., 2019). Other industries, such as
energy, real estate, and voting systems, have also recognized
the potential of blockchain to improve efficiency,
transparency, and security (Casino et al., 2019) I,

Immutability

N
—

Blockchain Technology
(A decentralized,
immutable ledger that
securely records

transactions across a
network of computers)

Transparency

Security

' !

Finance &
Banking

Supply Chains
& Logistics

Energy & Sustamnability

*Source: Author suggested 2024

Healthcare & Government &
Medical Records Voting
Media & Entertainment

Fig 1: Applications and benefits of blockchain technology in different fields

2.3. Blockchain in supply chain management

2.3.1. Potential benefits

The application of blockchain technology in supply chain
management has the potential to address many of the
challenges associated with transparency and traceability
(Saberi et al., 2019) ', By providing a tamper-resistant and
distributed ledger, blockchain can enable the secure and
transparent sharing of supply chain data among multiple
parties, reducing the reliance on intermediaries and
enhancing trust and collaboration (Montecchi et al., 2019).
Blockchain can also facilitate the real-time tracking and
tracing of products and materials throughout the supply
chain, enabling the quick identification and isolation of issues
and improving overall supply chain efficiency (Wang et al.,
2019) 31, Moreover, the use of smart contracts on blockchain
can automate various supply chain processes, such as
payments, quality control, and compliance verification,
further streamlining operations and reducing costs (Christidis
& Devetsikiotis, 2016).

2.3.2. Existing implementations and case studies

Several companies and industries have already begun
implementing blockchain solutions in their supply chains,
demonstrating the technology's potential to enhance
transparency and traceability. For example, Walmart has

partnered with IBM to develop a blockchain-based food
traceability system that allows the company to track the
origin and movement of products from farm to store,
reducing the time needed to identify and recall contaminated
products (Kamath, 2018). In the diamond industry, the
company De Beers has launched a blockchain-based platform
called Tracr, which aims to establish a tamper-proof record
of a diamond's journey from mine to retail, ensuring the
authenticity and ethical sourcing of the gems (Kshetri, 2018)
(201 Other notable case studies include the use of blockchain
for tracking the provenance of luxury goods (Kim &
Laskowski, 2018), managing the supply chain of conflict
minerals (White, 2017), and ensuring the sustainability of
palm oil production (Hirbli, 2018). These examples highlight
the growing interest and adoption of blockchain technology
in supply chain management across various sectors.

3. Methodology

3.1. Research design

To investigate the impact of blockchain technology on supply
chain transparency and traceability, and to identify the
challenges and barriers to its adoption, this study employs a
mixed-methods research design (Creswell & Creswell, 2017)
BB1. The mixed-methods approach combines both qualitative
and quantitative data collection and analysis techniques,
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allowing for a more comprehensive understanding of the
research problem (Tashakkori & Teddlie, 2010). Specifically,
this study adopts an explanatory sequential design, which
involves two phases: (1) a quantitative phase, where data is
collected and analyzed to test the hypotheses and provide a
general understanding of the research problem; and (2) a
qualitative phase, where data is collected and analyzed to
explain and elaborate on the quantitative results (Creswell &
Plano Clark, 2017) Bl This design is particularly suitable for
this study, as it allows for the initial examination of the
relationships between blockchain adoption and supply chain
transparency and traceability, followed by an in-depth
exploration of the underlying mechanisms and challenges.

3.2. Data collection methods

In the quantitative phase, data will be collected through an
online survey administered to supply chain professionals
across various industries. The survey will be designed to
measure the key variables of interest, including blockchain
adoption, supply chain transparency, supply chain
traceability, and the perceived challenges and barriers to
blockchain implementation. The survey items will be
developed based on a comprehensive review of the literature
and validated through pilot testing and expert feedback
(Dillman et al., 2014). A stratified random sampling
technique will be used to ensure adequate representation of
different industries and organizational sizes (Fowler Jr,
2013). The target sample size for the survey will be
determined using power analysis and will be sufficient to
detect meaningful effects and relationships (Cohen, 1992).
In the qualitative phase, data will be collected through semi-
structured interviews with a purposive sample of supply
chain experts and practitioners who have experience with
blockchain implementation. The interviews will be
conducted face-to-face or via video conferencing and will
follow an interview guide that covers topics such as the
motivations for blockchain adoption, the perceived benefits
and challenges, and the strategies for overcoming the
identified barriers (Kallio et al., 2016). The interviews will
be audio-recorded and transcribed verbatim for subsequent
analysis. The sample size for the qualitative phase will be
determined by data saturation, which is the point at which no
new themes or insights emerge from the data (Guest et al.,
2006).

3.3. Data analysis techniques

For the quantitative data, descriptive statistics will be used to
summarize the characteristics of the sample and the key
variables of interest. Inferential statistics, such as multiple
regression analysis and structural equation modeling, will be
employed to test the hypothesized relationships between
blockchain adoption, supply chain transparency, and supply
chain traceability (Hair et al., 2014). The analysis will also
examine the moderating effects of industry type and
organizational size on these relationships. The quantitative
data analysis will be conducted using statistical software
packages such as SPSS and AMOS.

For the qualitative data, thematic analysis will be used to
identify, analyze, and report patterns or themes within the
interview transcripts (Braun & Clarke, 2006). The analysis
will follow an inductive approach, where themes are derived
from the data itself rather than from pre-existing theories or
frameworks. The process of thematic analysis will involve
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familiarization with the data, initial code generation, theme
search and review, theme definition and naming, and report
production (Nowell et al., 2017). The qualitative data
analysis will be conducted using qualitative data analysis
software such as NVivo.

Finally, the results from both the quantitative and qualitative
phases will be integrated and interpreted to provide a
comprehensive understanding of the impact of blockchain
technology on supply chain transparency and traceability, as
well as the challenges and barriers to its adoption. The
integration will involve comparing and contrasting the
findings from both phases, identifying areas of convergence
and divergence, and drawing meta-inferences that provide a
more complete picture of the research problem (Tashakkori
& Teddlie, 2010). The findings will be discussed in light of
the existing literature and the implications for theory and
practice will be highlighted.

4. Results
4.1. Impact of blockchain on supply chain transparency

Blockchain Adoption

¥
Improved Information sharing and Visibility

Enhanced Trust and accountability among
staleholders

Fig 2: Impact of blockchain adoption on supply chain transparency

Looking at the diagram, we see the relationship between the
application of blockchain technology and positive impacts on
supply chain transparency, including:

= Improve information sharing and visibility

=  Enhance trust and accountability among stakeholders

4.1.1. Improved information sharing and visibility

The quantitative results from the survey indicate a significant
positive relationship between blockchain adoption and
supply chain transparency. Companies that have
implemented blockchain solutions report higher levels of
information sharing and visibility compared to those that
have not (B = 0.42, p <0.001). The qualitative findings from
the interviews provide further support for this relationship,
with participants highlighting the ability of blockchain to
create a shared, tamper-proof database that allows all supply
chain partners to access real-time information about the
origin, processing, and movement of products. As one
participant noted, "With blockchain, we can have a single
source of truth that everyone can trust and rely on, which
greatly improves transparency and reduces information
asymmetry."

4.1.2. Enhanced trust and accountability among
stakeholders

The survey results also reveal a significant positive
association between blockchain adoption and trust and
accountability among supply chain stakeholders (B = 0.38, p

85|Page



International Journal of Social Science Exceptional Research

< 0.001). Interview participants explain that the immutability
and transparency of blockchain records help to foster trust
and accountability by ensuring that all parties adhere to

agreed-upon standards and procedures. Moreover, the use of

smart contracts on blockchain can automate the enforcement
of these standards, further enhancing accountability. As one
participant stated, "Blockchain provides an auditable trail of
all transactions and interactions, which makes it much harder
for any party to engage in unethical or fraudulent behavior
without being detected."”

4.2. Impact of blockchain on supply chain traceability

Blockchain Adoption

!

Real-time Tracking of Products and Matenals

h J

Eeduced Risk of Counterferting and Fraud

Fig 3: Impact of blockchain adoption on traceability in the supply
chain

Looking at the diagram, we see the relationship between the
application of blockchain technology and positive impacts on
traceability in the supply chain, including:

Track products and materials in real time

Minimize the risk of counterfeiting and fraud

4.3. Challenges and barriers to blockchain adoption in su

Table 2: Challenges and Barriers t
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4.2.1. Real-time tracking of products and materials

The quantitative analysis shows a significant positive
relationship between blockchain adoption and supply chain
traceability, with companies using blockchain reporting
greater ability to track and trace products in real-time (p =
0.45, p < 0.001). The qualitative findings corroborate this
relationship, with participants describing how blockchain
enables the creation of a comprehensive and up-to-date
record of a product's journey from raw materials to finished
goods. This record can include information such as the origin
of materials, the conditions under which they were processed
and transported, and the certifications and quality checks they
have undergone. As one participant explained, "With
blockchain, we can track a product at every stage of its
lifecycle, which not only improves traceability but also helps
us to identify and resolve issues more quickly."”

4.2.2. Reduced risk of counterfeiting and fraud

The survey results indicate a significant negative relationship
between blockchain adoption and the perceived risk of
counterfeiting and fraud in supply chains (B = -0.36, p <
0.001). Interview participants elaborate on this finding,
noting that the tamper-proof and transparent nature of
blockchain records makes it much more difficult for
counterfeit or fraudulent products to enter the supply chain
undetected. Moreover, the ability to track and verify the
authenticity of products at every stage of their journey helps
to deter fraudulent activities and protect consumers. As one
participant stated, "With blockchain, we can create an
immutable record of a product's provenance, which makes it
nearly impossible for anyone to pass off a fake or substandard
product as the real thing."

pply chains

0 Blockchain Adoption in Supply Chains

High energy consumption

Technical Limitations and

Slow transaction speeds

Scalability Issues

Limited storage capacity

Immature technology for large-scale supply chain applications

Lack of clear guidelines and standards for blockchain implementation

Challenges and Barriers

Potential conflicts with existing regulations

to Blockchain Adoption Regulatory and Legal

Data privacy concerns

in Supply Chains Considerations

Intellectual property issues

Cross-border trade complexities

High cost of implementation

Organizational Resistancea

Need for significant process changes and training

and Lack of Standardization

Lack of interoperability among different blockchain platforms

Difficulty in collaboration and effective data sharing

4.3.1. Technical limitations and scalability issues

Despite the benefits of blockchain for supply chain
transparency and traceability, the survey results reveal
significant concerns among companies regarding the
technical limitations and scalability issues of current
blockchain platforms (M = 3.85, SD = 1.12). Interview
participants echo these concerns, noting that the high energy
consumption, slow transaction speeds, and limited storage
capacity of some blockchain networks pose significant
challenges for large-scale supply chain applications. As one
participant explained, "While blockchain has great potential,
the current technology is still not mature enough to handle the

volume and complexity of transactions in a global supply
chain. We need more efficient and scalable solutions."

4.3.2. Regulatory and legal considerations

The survey results also highlight the regulatory and legal
uncertainties surrounding blockchain adoption in supply
chains (M = 3.92, SD = 1.08). Interview participants discuss
the lack of clear guidelines and standards for blockchain
implementation, as well as the potential conflicts with
existing regulations related to data privacy, intellectual
property, and cross-border trade. As one participant noted,
"The legal and regulatory landscape for blockchain is still
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very murky, which makes it difficult for companies to
navigate and creates a lot of risk and uncertainty."

4.3.3. Organizational resistance and lack of standardization
Finally, the survey results indicate significant organizational
resistance and lack of standardization as barriers to
blockchain adoption in supply chains (M = 3.79, SD = 1.15).
Interview participants attribute this resistance to factors such
as the high cost of implementation, the need for significant
process changes and training, and the lack of interoperability
among different blockchain platforms. As one participant
stated, "Adopting blockchain requires a major overhaul of
existing systems and processes, which can be very disruptive
and costly. Moreover, there are no clear standards for
blockchain implementation in supply chains, which makes it
hard for companies to collaborate and share data effectively."

5. Discussion

5.1. Interpretation of results

The findings of this study provide strong evidence for the
positive impact of blockchain technology on supply chain
transparency and traceability. The quantitative results
demonstrate significant relationships between blockchain
adoption and improved information sharing, enhanced trust
and accountability, real-time tracking of products, and
reduced risk of counterfeiting and fraud. These findings are
consistent with the existing literature, which highlights the
potential of blockchain to create a shared, tamper-proof, and
transparent database of supply chain transactions (Galvez et
al., 2018; Montecchi et al., 2019; Wang et al., 2019) (31,
The qualitative findings further corroborate and explain these

5.2. Implications for supply chain management practices
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relationships by providing insights into the specific
mechanisms  through  which  blockchain  enhances
transparency and traceability. Participants describe how
blockchain enables the creation of a single source of truth that
all supply chain partners can access and trust, which reduces
information asymmetry and fosters collaboration. They also
highlight the role of smart contracts in automating the
enforcement of standards and procedures, which enhances
accountability and deters unethical behavior. Moreover,
participants explain how blockchain enables the tracking and
verification of products at every stage of their lifecycle,
which helps to identify and resolve issues quickly and prevent
counterfeiting.

However, the findings also reveal significant challenges and
barriers to blockchain adoption in supply chains, including
technical limitations and scalability issues, regulatory and
legal uncertainties, and organizational resistance and lack of
standardization. These findings are consistent with previous
studies that have identified similar challenges (Saberi et al.,
2019; Queiroz et al., 2019; Wang et al., 2019) [ 131,
Participants describe how the current limitations of
blockchain technology, such as high energy consumption and
slow transaction speeds, pose significant barriers to large-
scale supply chain applications. They also highlight the lack
of clear legal and regulatory frameworks for blockchain
implementation, which creates risk and uncertainty for
companies. Finally, participants discuss the organizational
challenges of adopting blockchain, including the high cost of
implementation, the need for significant process changes, and
the lack of interoperability among different platforms.

Table 3: Implications for supply chain management activities

Improve product tracking and tracing

Blockchain as a Tool for

Reduce risk of counterfeiting and fraud

Enhancing Transparency

Enhance trust and collaboration with supply chain partners

and Traceability

Increase efficiency, resilience, and competitiveness

Invest in scalable and efficient blockchain solutions

Collaborate with policymakers and industry partners

Implications for Need to Address

Establish clear legal and regulatory frameworks

Blockchain as Part of a

i hallen nd Barrier - - - — —
?\bljgr?;yfr::rlm? Challenges and Barriers Foster a culture of innovation and collaboration within the organization
Pra(?tices Establish common standards and protocols for blockchain implementation

Combine blockchain with
other technologies

Internet of Things - loT
Artificial Intelligence - Al
Big Data Analytics

Broader Digital

Transformation Strategy | Invest in the development of
new skills and capabilities

Data management
Cybersecurity
Blockchain programming

The findings of this study have important implications for
supply chain management practices. First, they suggest that
blockchain technology can be a powerful tool for enhancing
supply chain transparency and traceability, which are critical
for ensuring product safety, quality, and sustainability
(Gardner et al., 2019; Kamilaris et al., 2019) ). Companies
that adopt blockchain solutions may be able to improve their
ability to track and trace products, reduce the risk of
counterfeiting and fraud, and enhance trust and collaboration
with their supply chain partners. This can lead to greater
efficiency, resilience, and competitiveness in the
marketplace.

However, the findings also highlight the need for companies
to carefully consider the challenges and barriers to
blockchain adoption and to develop strategies for overcoming
them. This may involve investing in the development of more
scalable and efficient blockchain solutions, working with
policymakers and industry partners to establish clear legal
and regulatory frameworks, and fostering a culture of
innovation and collaboration within the organization.
Companies may also need to work with their supply chain
partners to establish common standards and protocols for
blockchain implementation to ensure interoperability and
data sharing.
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Moreover, the findings suggest that blockchain adoption
should not be seen as a panacea for all supply chain
challenges, but rather as part of a broader strategy for digital
transformation and continuous improvement. Companies
may need to combine blockchain with other technologies,
such as the Internet of Things (loT), artificial intelligence
(Al), and big data analytics, to fully realize the benefits of
digitalization (Korpela et al., 2017; Kamble et al., 2020) [,
They may also need to invest in the development of new skills
and capabilities, such as data management, cybersecurity,
and blockchain programming, to support the implementation
and use of these technologies.

5.3. Future research directions and recommendations
While this study provides valuable insights into the impact of
blockchain on supply chain transparency and traceability,
there are several areas for future research that can further
advance our understanding of this topic. First, future studies
could examine the specific factors that influence the adoption
and implementation of blockchain solutions in different
supply chain contexts, such as industry type, company size,
and geographic location. This can help to identify best
practices and success factors for blockchain adoption and to
develop targeted strategies for overcoming challenges and
barriers.

Second, future research could investigate the long-term
impacts and sustainability of blockchain solutions in supply
chains, including their effects on economic, social, and
environmental performance. This can help to assess the value
and viability of blockchain investments and to identify
potential trade-offs and unintended consequences.

Third, future studies could explore the interplay between
blockchain and other emerging technologies, such as 10T, Al,
and big data analytics, in supply chain management. This can
help to identify potential synergies and complementarities
among these technologies and to develop integrated solutions
that can further enhance supply chain transparency,
traceability, and performance.

Finally, future research could examine the role of stakeholder
collaboration and governance in the adoption and
implementation of blockchain solutions in supply chains.
This can help to identify the key actors and decision-makers
involved in blockchain projects, the mechanisms for
managing conflicts and ensuring alignment, and the strategies
for building trust and fostering innovation.

In conclusion, this study provides a comprehensive analysis
of the impact of blockchain technology on supply chain
transparency and traceability, as well as the challenges and
barriers to its adoption. The findings highlight the potential
of blockchain to transform supply chain management
practices and to create value for companies and their
stakeholders. However, they also underscore the need for
careful planning, collaboration, and continuous improvement
to realize the full benefits of this technology. As such, this
study offers valuable insights and recommendations for
researchers, practitioners, and policymakers interested in
advancing the wuse of blockchain in supply chain
management.

5.4. Limitations of the study

Although this research has contributed valuable insights into
the impact of blockchain technology on transparency and
traceability in supply chain management, there are still some
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limitations that need to be considered. First, the study sample
mainly consisted of supply chain professionals and managers
from certain industries and geographies. While this helps
provide in-depth insights into the topic, it may limit the
generalizability of the findings to different contexts.

Second, this study relied mainly on self-reported data from
surveys and interviews, which may lead to some potential
bias due to factors such as social desirability bias or self-
esteem effects. To mitigate these limitations, future studies
could use more objective measures and combine data from
various sources to enhance the validity of the results.

Third, the cross-sectional design limits the ability to draw
firm conclusions about the causality and long-term effects of
blockchain technology adoption. Future longitudinal studies,
following organizations over a longer period of time, could
provide stronger evidence on the benefits and challenges of
implementing blockchain in supply chain management.
Finally, although the research model attempted to control for
some relevant factors, such as industry type and organization
size, there may be other potential confounders that were not
considered. Future research could further explore the role of
contextual factors, such as organizational culture, governance
structure, and technological capabilities, in shaping the
impact of blockchain in supply chains different responses.
Overall, despite these limitations, this research provides a
solid foundation for further exploration of the potential of
blockchain technology in improving chain transparency and
traceability supply. Through identifying these limitations,
researchers and practitioners can develop strategies to
address them and expand the boundaries of knowledge in this
important and rapidly growing field.

6. Conclusion
6.1. Summary of key findings
This study has investigated the impact of blockchain
technology on supply chain transparency and traceability, as
well as the challenges and barriers to its adoption. The mixed-
methods research design, combining a quantitative survey
and qualitative interviews, has provided a comprehensive
understanding of the topic. The key findings of the study are
as follows:

a. Blockchain adoption is positively associated with
improved information sharing, visibility, trust, and
accountability among supply chain stakeholders.

b. Blockchain technology enables real-time tracking and
tracing of products and materials throughout the supply
chain, reducing the risk of counterfeiting and fraud.

c. Significant challenges and barriers to blockchain
adoption in supply chains include technical limitations
and scalability issues, regulatory and legal uncertainties,
and  organizational  resistance and lack  of
standardization.

The qualitative findings have provided deeper insights into
the mechanisms through which blockchain enhances
transparency and traceability, such as creating a shared and
tamper-proof database, automating the enforcement of
standards through smart contracts, and enabling the tracking
and verification of products at every stage of their lifecycle.
The findings have also highlighted the need for companies to
carefully consider the challenges and barriers to blockchain
adoption and to develop strategies for overcoming them, such
as investing in scalable solutions, collaborating with
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policymakers and industry partners, and fostering a culture of
innovation.

6.2. Significance of the study

This study makes significant contributions to both theory and
practice in the field of supply chain management. From a
theoretical perspective, the study advances our understanding
of the impact of blockchain technology on supply chain
transparency and traceability by providing empirical
evidence of the relationships between these variables and by
exploring the underlying mechanisms and boundary
conditions. The study also contributes to the growing body of
literature on blockchain applications in supply chain
management by identifying the key challenges and barriers to
adoption and by proposing future research directions.

From a practical perspective, the findings of this study
provide valuable insights and recommendations for
companies interested in adopting blockchain solutions to
enhance their supply chain transparency and traceability. The
study highlights the potential benefits of blockchain
technology, such as improving information sharing, reducing
the risk of counterfeiting, and enhancing trust and
collaboration among supply chain partners. At the same time,
the study underscores the need for companies to carefully
consider the technical, regulatory, and organizational
challenges of blockchain adoption and to develop strategies
for overcoming them. The findings can help companies to
make informed decisions about blockchain investments, to
prioritize their implementation efforts, and to engage in
collaborative initiatives to address common challenges and
promote industry-wide adoption.

Moreover, the study has important implications for
policymakers and other stakeholders involved in the
development and regulation of blockchain technology in
supply chain management. The findings highlight the need
for clear legal and regulatory frameworks that can provide
guidance and certainty for companies adopting blockchain
solutions, while also ensuring the protection of consumer
rights and the promotion of fair competition. The study also
underscores the importance of industry collaboration and
standardization efforts to ensure the interoperability and
scalability of blockchain solutions across different supply
chain contexts.

6.3. Call for further research and industry collaboration
While this study has provided valuable insights into the
impact of blockchain on supply chain transparency and
traceability, there is still much to be explored in this emerging
field. Future research should continue to investigate the
factors that influence the adoption and implementation of
blockchain solutions in different supply chain contexts, the
long-term impacts and sustainability of these solutions, and
the interplay between blockchain and other emerging
technologies. Researchers should also examine the role of
stakeholder collaboration and governance in the successful
implementation of blockchain projects in supply chains.

In addition to academic research, there is a need for greater
industry collaboration and knowledge sharing to advance the
use of blockchain in supply chain management. Companies
should engage in multi-stakeholder initiatives and consortia
to develop common standards, protocols, and best practices
for blockchain implementation. They should also collaborate
with technology providers, service providers, and other
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partners to develop and test new blockchain solutions that can
address the specific needs and challenges of their supply
chains.

Finally, policymakers and regulators should work closely
with industry and academic stakeholders to create an
enabling environment for blockchain adoption in supply
chains. This may involve providing clear legal and regulatory
guidance, supporting research and development efforts, and
promoting public-private partnerships and other forms of
collaboration.

In conclusion, this study has demonstrated the significant
potential of blockchain technology to transform supply chain
management practices and to create value for companies and
their stakeholders. By providing a comprehensive analysis of
the impact of blockchain on supply chain transparency and
traceability, as well as the challenges and barriers to its
adoption, this study offers a valuable foundation for future
research and practice in this exciting and rapidly evolving
field.
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