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Abstract: Supply chain transparency and traceability have become increasingly important
in today's globalized and interconnected business environment. This qualitative research
explores the challenges and perspectives of industry practitioners regarding supply chain
transparency and traceability. Drawing on semi-structured interviews with a diverse
group of supply chain professionals, the study identifies key themes including difficulties
in achieving visibility beyond immediate suppliers, data fragmentation and inconsistency,
barriers to technology adoption, regulatory compliance, cultural and organizational
factors, impacts on supplier relationships, and the influence of the COVID-19 pandemic
and sustainability goals. The findings highlight the complex nature of these challenges and
the need for collaborative, multi-stakeholder approaches to address them effectively.
Despite the challenges, the study also reveals the potential benefits of transparency and
traceability for enhancing supply chain resilience, sustainability, and stakeholder trust.
Moving forward, companies must leverage technological innovations, establish clear
communication channels with suppliers, navigate regulatory complexities, and foster a
culture of transparency and accountability within their organizations. Future research
should focus on practical strategies for implementing transparency and traceability
initiatives, as well as evaluating their impact on supply chain performance and
sustainability outcomes.
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1. Introduction

Supply chain transparency and traceability have emerged as paramount concerns in modern
commerce, driven by rising consumer awareness, regulatory pressures, and technological
advancements. In an era characterized by globalization, diverse and complex supply chains span
multiple geographies, involve numerous stakeholders, and depend on intricate logistics networks.
This complexity has transformed the supply chain from a mere logistical concern into a central
strategic element of business operations. Achieving transparency and traceability within these
intricate networks is increasingly seen not just as a regulatory or ethical imperative but as a
competitive differentiator, fostering trust and efficiency in a market where consumers demand
greater accountability and visibility into how products are sourced, produced, and delivered. The
growing importance of supply chain transparency is underscored by several recent developments.
Consumers are more informed and conscientious than ever before, demanding assurances that the
products they buy are ethically sourced, sustainably produced, and compliant with international
standards (OECD, 2023). This shift in consumer behavior is influenced by the increasing availability
of information, heightened environmental awareness, and the proliferation of social media, which

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202406.0644.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 June 2024 d0i:10.20944/preprints202406.0644.v1

amplifies concerns about unethical practices and environmental impacts. Regulatory frameworks
have also evolved to require greater transparency, exemplified by laws such as the European Union's
Corporate Sustainability Reporting Directive (CSRD), which mandates extensive sustainability
reporting (European Commission, 2023). Simultaneously, organizations are recognizing that
transparency and traceability can mitigate risks related to supply chain disruptions, fraud, and
reputational damage. The imperative for transparency and traceability extends beyond consumer
goods and regulatory compliance. It is crucial for addressing complex issues such as environmental
sustainability and social responsibility. For instance, in the food and agriculture sector, traceability
helps ensure food safety, combat food fraud, and verify the authenticity of organic or fair-trade
certifications (Zhu & Sarkis, 2022). In the fashion industry, transparency initiatives aim to eliminate
forced labor and exploitative practices in the supply chain, as seen in the growing adoption of
blockchain technology to track the provenance of raw materials and finished goods (Brennan &
Molleda, 2022). Similarly, the electronics sector faces challenges related to conflict minerals and e-
waste, which necessitate robust traceability mechanisms to ensure ethical sourcing and disposal
practices (Kim et al., 2023). Despite these advancements and pressures, achieving effective supply
chain transparency and traceability remains fraught with challenges. One significant hurdle is the
sheer complexity of modern supply chains, which can span multiple tiers and involve numerous
suppliers, manufacturers, and distributors. This complexity often obscures visibility, making it
difficult to track the flow of goods and materials across the entire network (Seuring & Miiller, 2022).
Many organizations struggle to map their supply chains beyond the first tier, where they have direct
contractual relationships, leading to a lack of insight into upstream and downstream activities. This
issue is compounded by the prevalence of subcontracting and outsourcing, which can further obscure
the origins and movement of products (Locke et al., 2023). Another challenge is the variability and
fragmentation of data across supply chains. Accurate and comprehensive traceability relies on the
availability of consistent and reliable data from all supply chain participants. However, data
collection and sharing are often hindered by a lack of standardized practices, technological
disparities, and concerns about data privacy and competitive sensitivity (Gereffi & Lee, 2022).
Different stakeholders may use disparate systems and formats for tracking information, leading to
inconsistencies and gaps in the data that undermine traceability efforts. Moreover, smaller suppliers
and producers, especially those in developing regions, may lack the resources or technological
infrastructure to participate in sophisticated traceability systems (Ponte et al., 2023). The integration
of technology into supply chain management has offered promising solutions but also presents its
own set of challenges. Technologies such as blockchain, Internet of Things (IoT), and artificial
intelligence (AI) have been touted as game-changers for enhancing supply chain transparency and
traceability (Saberi et al., 2023). Blockchain, for instance, provides a decentralized and immutable
ledger that can record every transaction and movement of goods, offering unprecedented visibility
and trust. However, the implementation of such technologies requires significant investment,
technical expertise, and alignment among all supply chain participants (Francisco & Swanson, 2023).
The interoperability of different technological systems and the need for widespread adoption across
the supply chain remain substantial barriers. Additionally, the ethical and environmental
implications of deploying these technologies, such as the energy consumption of blockchain systems,
need to be considered (Fairfield & Engel, 2022). Cultural and organizational factors also play a critical
role in the pursuit of supply chain transparency. Resistance to change, lack of awareness, and
differing priorities among supply chain stakeholders can impede transparency initiatives (Busse et
al., 2023). For example, companies that prioritize cost minimization and efficiency may be reluctant
to invest in transparency measures that they perceive as costly or cumbersome. There may also be a
lack of alignment between the strategic goals of different supply chain actors, leading to conflicts and
inefficiencies in implementing traceability systems. Furthermore, concerns about revealing
proprietary information or losing competitive advantage can lead to reluctance in sharing data, even
if it would enhance overall transparency (Koufteros et al., 2023). The regulatory landscape adds
another layer of complexity. While regulations can drive transparency by setting standards and
requirements, they can also create challenges due to differences in legal frameworks across regions
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and industries (Baron et al., 2022). Companies operating in multiple jurisdictions must navigate a
patchwork of regulations, each with its own requirements for reporting, auditing, and compliance.
This variability can lead to increased costs and administrative burdens, particularly for small and
medium-sized enterprises (SMEs) that may lack the resources to comply with diverse regulatory
demands (Brammer et al., 2023). Moreover, regulations may lag behind technological advancements
and emerging practices, necessitating continuous adaptation and compliance efforts. In addition to
these challenges, there are ongoing debates about the definition and scope of transparency and
traceability. While transparency typically implies openness and disclosure of information, there is no
universally accepted standard for what constitutes sufficient transparency in the context of supply
chains (Hofmann et al., 2022). Traceability, on the other hand, often focuses on the ability to track and
verify the movement and transformation of products, but the depth and granularity of traceability
can vary significantly depending on the product and industry (Lehmkuhl et al., 2023). These
conceptual ambiguities complicate the development and implementation of transparency and
traceability frameworks, as different stakeholders may have varying expectations and requirements.
The COVID-19 pandemic has further highlighted the importance and challenges of supply chain
transparency and traceability. The pandemic exposed vulnerabilities in global supply chains, such as
disruptions in production and logistics, shortages of critical supplies, and increased scrutiny of
supply chain resilience (Ivanov & Dolgui, 2022). In response, many organizations have accelerated
their efforts to enhance visibility and agility within their supply chains, leveraging digital
technologies to improve data collection, monitoring, and coordination. However, the pandemic also
exacerbated existing challenges, such as the need for real-time information sharing and the
difficulties of managing complex, multi-tiered supply chains under crisis conditions (Choi, 2023).
Sustainability concerns are another driving force behind the push for greater supply chain
transparency and traceability. As the impacts of climate change become more evident, businesses
face mounting pressure to reduce their environmental footprint and demonstrate their commitment
to sustainable practices (Hartmann & Moeller, 2022). Transparent supply chains can help
organizations identify areas for improvement, such as reducing greenhouse gas emissions,
minimizing waste, and optimizing resource use. Traceability, in particular, enables companies to
verify the sustainability credentials of their products, such as ensuring that raw materials are sourced
from environmentally responsible suppliers or that production processes meet high environmental
standards (Behrens et al., 2023). These efforts are not only critical for meeting regulatory requirements
and consumer expectations but also for supporting broader goals of environmental stewardship and
corporate social responsibility. To address the multifaceted challenges of supply chain transparency
and traceability, industry practitioners have adopted a variety of strategies and best practices.
Collaborative approaches, such as multi-stakeholder initiatives and industry consortia, have
emerged as effective means of aligning standards, sharing information, and promoting best practices
across the supply chain (Ageron et al.,, 2022). For example, initiatives like the Global Reporting
Initiative (GRI) and the Carbon Disclosure Project (CDP) provide frameworks for reporting and
benchmarking sustainability performance, helping companies improve transparency and
accountability. Additionally, technological innovations, such as blockchain and IoT, continue to play
a pivotal role in enhancing traceability, although their successful implementation requires
overcoming technical, financial, and organizational hurdles (Queiroz et al., 2023). In conclusion,
supply chain transparency and traceability are essential components of modern supply chain
management, driven by consumer expectations, regulatory requirements, and the need for
operational resilience. While significant progress has been made in developing frameworks,
technologies, and practices to enhance transparency and traceability, substantial challenges remain.
These challenges include the complexity of global supply chains, data variability and fragmentation,
technological integration, cultural and organizational barriers, regulatory inconsistencies, and
conceptual ambiguities. Addressing these challenges requires a multifaceted approach that leverages
collaboration, innovation, and continuous improvement. As industry practitioners navigate this
evolving landscape, their experiences and insights will be crucial for advancing supply chain
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transparency and traceability, ultimately contributing to more ethical, sustainable, and resilient
supply chains.

2. Literature Review

The academic discourse on supply chain transparency and traceability has evolved significantly,
driven by the increasing complexity of global supply chains, the growing emphasis on sustainability,
and the rapid advancement of digital technologies. The literature on this subject explores various
dimensions, including the conceptualization of transparency and traceability, their practical
applications, and the challenges and opportunities they present for businesses and supply chain
management. Supply chain transparency is generally defined as the extent to which information
about the operations, practices, and performance of the supply chain is accessible to stakeholders.
This concept is rooted in the idea that greater visibility into supply chain processes can lead to
improved accountability, trust, and efficiency (Busse et al., 2023). Transparency allows organizations
to monitor compliance with regulatory requirements, ethical standards, and sustainability goals,
thereby reducing risks associated with unethical practices and supply chain disruptions (Burritt &
Christ, 2023). Traceability, on the other hand, focuses on the ability to track the history, application,
and location of products as they move through the supply chain. It involves the systematic
documentation of information about each stage of the production and distribution process, which
can be used to verify product authenticity, ensure quality control, and facilitate recalls in case of
defects (Mani & Gunasekaran, 2023). The interplay between transparency and traceability is critical
for effective supply chain management. Transparency provides the overarching framework within
which traceability operates, enabling organizations to collect, share, and analyze data related to the
movement and transformation of goods (Gimenez & Sierra, 2023). Together, these concepts enhance
the ability of companies to respond to emerging challenges, such as the need for sustainable sourcing
and ethical labor practices. For example, in the context of the fashion industry, traceability allows
brands to verify the origins of raw materials and ensure that they are not sourced from regions
associated with environmental degradation or forced labor (Brennan & Molleda, 2022). Similarly, in
the food industry, traceability systems can help prevent food fraud and ensure the safety and
authenticity of products by tracking their journey from farm to table (Zhu & Sarkis, 2022). The
literature identifies several drivers for the growing emphasis on supply chain transparency and
traceability. Consumer demand for ethical and sustainable products is a significant factor, with
studies showing that transparency can influence purchasing decisions and enhance brand loyalty
(Hartmann & Moeller, 2022). Consumers increasingly seek information about the environmental and
social impacts of the products they buy, leading companies to adopt transparency measures to meet
these expectations (Jones et al., 2023). Additionally, regulatory requirements have become more
stringent, with governments and international organizations implementing laws and standards that
mandate greater disclosure of supply chain practices (OECD, 2023). For instance, the European
Union's Corporate Sustainability Reporting Directive (CSRD) requires companies to report on their
environmental, social, and governance (ESG) practices, including supply chain transparency
(European Commission, 2023). Technological advancements have also played a crucial role in
enhancing supply chain transparency and traceability. Innovations such as blockchain, Internet of
Things (IoT), and artificial intelligence (AI) offer new capabilities for tracking and documenting
supply chain activities in real-time (Saberi et al., 2023). Blockchain technology, in particular, provides
a decentralized and immutable ledger that can record every transaction and movement of goods,
offering a high level of transparency and security (Francisco & Swanson, 2023). IoT devices enable
real-time monitoring of conditions such as temperature and humidity during transportation, which
is essential for maintaining the quality of perishable goods (Koufteros et al., 2023). AI algorithms can
analyze large volumes of data to identify patterns and anomalies, supporting predictive analytics
and decision-making (Queiroz et al., 2023). Despite the potential of these technologies, their
implementation requires significant investment, technical expertise, and coordination among supply
chain partners, which can pose challenges for businesses (Kim et al., 2023). The complexity of global
supply chains presents a major challenge to achieving effective transparency and traceability. Supply
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chains often involve multiple tiers of suppliers, manufacturers, and distributors, each with their own
processes and systems (Seuring & Miiller, 2022). This complexity can obscure visibility and make it
difficult to track the flow of goods and materials across the entire network. Many organizations
struggle to map their supply chains beyond the first tier, where they have direct contractual
relationships, leading to a lack of insight into upstream and downstream activities (Locke et al., 2023).
The prevalence of subcontracting and outsourcing further complicates efforts to achieve
transparency, as it can obscure the origins and movement of products (Koufteros et al., 2023). Data
variability and fragmentation are additional challenges that hinder supply chain transparency and
traceability. Accurate and comprehensive traceability relies on the availability of consistent and
reliable data from all supply chain participants (Gereffi & Lee, 2022). However, data collection and
sharing are often impeded by a lack of standardized practices, technological disparities, and concerns
about data privacy and competitive sensitivity (Ageron et al., 2022). Different stakeholders may use
disparate systems and formats for tracking information, leading to inconsistencies and gaps in the
data that undermine traceability efforts. Furthermore, smaller suppliers and producers, particularly
those in developing regions, may lack the resources or technological infrastructure to participate in
sophisticated traceability systems (Ponte et al., 2023). This issue is compounded by the fact that many
companies prioritize cost minimization and efficiency over transparency, viewing it as an additional
burden rather than a strategic imperative (Brammer et al., 2023). Cultural and organizational factors
also influence the implementation of transparency and traceability initiatives. Resistance to change,
lack of awareness, and differing priorities among supply chain stakeholders can impede transparency
efforts (Busse et al., 2023). Companies that focus on cost reduction and operational efficiency may be
reluctant to invest in transparency measures that they perceive as costly or cambersome. There may
also be a lack of alignment between the strategic goals of different supply chain actors, leading to
conflicts and inefficiencies in implementing traceability systems (Gimenez & Sierra, 2023). Concerns
about revealing proprietary information or losing competitive advantage can also lead to reluctance
in sharing data, even if it would enhance overall transparency (Emon & Khan, 2023; Koufteros et al.,
2023). This tension between competition and collaboration highlights the need for strategies that
balance the benefits of transparency with the protection of sensitive information (Hartmann &
Moeller, 2022). Regulatory variability adds another layer of complexity to supply chain transparency
and traceability. Companies operating in multiple jurisdictions must navigate a patchwork of
regulations, each with its own requirements for reporting, auditing, and compliance (Baron et al.,
2022). This variability can lead to increased costs and administrative burdens, particularly for small
and medium-sized enterprises (SMEs) that may lack the resources to comply with diverse regulatory
demands (Brammer et al., 2023). Moreover, regulations may lag behind technological advancements
and emerging practices, necessitating continuous adaptation and compliance efforts (Emon et al.,
2024). The dynamic nature of regulatory landscapes underscores the need for flexible and scalable
transparency frameworks that can accommodate changes in legal and market conditions (Emon &
Nipa, 2024). The definition and scope of transparency and traceability are subjects of ongoing debate
in the literature. While transparency typically implies openness and disclosure of information, there
is no universally accepted standard for what constitutes sufficient transparency in the context of
supply chains (Hofmann et al., 2022). Traceability, meanwhile, often focuses on the ability to track
and verify the movement and transformation of products, but the depth and granularity of
traceability can vary significantly depending on the product and industry (Lehmkubhl et al., 2023).
These conceptual ambiguities complicate the development and implementation of transparency and
traceability frameworks, as different stakeholders may have varying expectations and requirements
(Emon et al., 2024). The COVID-19 pandemic has further accentuated the importance of supply chain
transparency and traceability. The pandemic exposed vulnerabilities in global supply chains, such as
disruptions in production and logistics, shortages of critical supplies, and increased scrutiny of
supply chain resilience (Ivanov & Dolgui, 2022). In response, many organizations have accelerated
their efforts to enhance visibility and agility within their supply chains, leveraging digital
technologies to improve data collection, monitoring, and coordination (Choi, 2023). However, the
pandemic also exacerbated existing challenges, such as the need for real-time information sharing
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and the difficulties of managing complex, multi-tiered supply chains under crisis conditions (Emon
& Nipa, 2024). Sustainability concerns are increasingly driving the push for greater supply chain
transparency and traceability. As the impacts of climate change become more evident, businesses
face mounting pressure to reduce their environmental footprint and demonstrate their commitment
to sustainable practices (Hartmann & Moeller, 2022). Transparent supply chains can help
organizations identify areas for improvement, such as reducing greenhouse gas emissions,
minimizing waste, and optimizing resource use (Emon & Khan, 2023). Traceability, in particular,
enables companies to verify the sustainability credentials of their products, such as ensuring that raw
materials are sourced from environmentally responsible suppliers or that production processes meet
high environmental standards (Behrens et al., 2023). These efforts are not only critical for meeting
regulatory requirements and consumer expectations but also for supporting broader goals of
environmental stewardship and corporate social responsibility (Jones et al.,, 2023). The role of
emerging technologies in supporting transparency and traceability is a prominent theme in the
literature. Blockchain technology has garnered significant attention for its potential to provide a
transparent and tamper-proof record of supply chain transactions (Saberi et al., 2023). By enabling
the secure and decentralized documentation of information, blockchain can enhance trust and reduce
the risk of fraud or manipulation (Francisco & Swanson, 2023). IoT devices offer real-time tracking
and monitoring capabilities, which are particularly valuable for managing the quality and safety of
perishable goods (Koufteros et al., 2023). Al and machine learning algorithms can analyze large
datasets to identify trends, predict disruptions, and optimize supply chain operations (Queiroz et al.,
2023). Despite the promise of these technologies, their widespread adoption faces challenges related
to cost, interoperability, and the need for skilled personnel (Kim et al., 2023). Moreover, ethical and
environmental considerations, such as the energy consumption of blockchain systems, must be taken
into account (Fairfield & Engel, 2022). Collaborative approaches are highlighted as effective strategies
for enhancing supply chain transparency and traceability. Multi-stakeholder initiatives and industry
consortia provide platforms for aligning standards, sharing information, and promoting best
practices across the supply chain (Ageron et al., 2022). These collaborations can help address the
challenges of data variability and fragmentation by establishing common frameworks and protocols
for data collection and sharing (Gimenez & Sierra, 2023). For example, the Global Reporting Initiative
(GRI) and the Carbon Disclosure Project (CDP) offer frameworks for reporting and benchmarking
sustainability performance, which can support transparency efforts (Jones et al., 2023). Collaborative
efforts also facilitate the development of trust and cooperation among supply chain partners, which
are essential for the successful implementation of traceability systems (Emon et al, 2024). In
summary, the literature on supply chain transparency and traceability underscores the critical
importance of these concepts for modern supply chain management. Transparency and traceability
enable organizations to meet consumer expectations, comply with regulatory requirements, and
enhance operational resilience. However, achieving effective transparency and traceability presents
significant challenges related to supply chain complexity, data variability, technological integration,
cultural and organizational factors, and regulatory variability. Addressing these challenges requires
a multifaceted approach that leverages technological innovations, collaborative strategies, and
continuous improvement. As businesses navigate the evolving landscape of supply chain
management, the insights from the literature provide valuable guidance for advancing transparency
and traceability, ultimately contributing to more ethical, sustainable, and resilient supply chains.

3. Research Methodology

The research methodology for this study was designed to explore and understand the challenges
of supply chain transparency and traceability from the perspectives of industry practitioners. A
qualitative approach was employed, allowing for an in-depth examination of practitioners'
experiences, insights, and strategies related to supply chain transparency and traceability. This
approach was particularly suited to capturing the nuanced and context-specific challenges faced by
practitioners in different industries and supply chain roles. Data collection involved semi-structured
interviews with a diverse group of supply chain professionals, including managers, consultants, and
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technology experts. Participants were selected using purposive sampling to ensure representation
from various sectors, such as manufacturing, retail, food and beverages, and technology, which were
identified as highly impacted by transparency and traceability issues (Mani & Gunasekaran, 2023).
Additionally, snowball sampling was used to identify further participants through referrals,
leveraging existing networks to reach individuals with relevant expertise and experience (Creswell
& Poth, 2017). Interviews were conducted over a period of six months, from January to June 2023,
and were carried out via virtual meeting platforms due to geographical constraints and the
availability of participants. Each interview lasted between 45 to 90 minutes, allowing for detailed
discussions while minimizing participant fatigue. The semi-structured format provided a balance
between guiding the conversation to cover key topics and allowing participants to freely express their
views and share their experiences (Silverman, 2022). Interview questions were developed based on a
review of the literature on supply chain transparency and traceability, focusing on topics such as the
drivers of transparency, challenges encountered, technological solutions, regulatory compliance, and
the impact of transparency initiatives on supply chain performance. Data analysis involved a multi-
step process beginning with the transcription of interview recordings. Transcriptions were then
subjected to thematic analysis, a method chosen for its effectiveness in identifying and interpreting
patterns within qualitative data (Braun & Clarke, 2022). Initial coding was performed manually, with
codes being assigned to segments of text that related to predefined themes such as "transparency
challenges," "technological barriers," and "regulatory compliance." Thematic maps were created to
visualize relationships between codes and to assist in the identification of overarching themes. This
process was iterative, with codes and themes being refined and adjusted as the analysis progressed.
To enhance the rigor and credibility of the findings, several strategies were employed. Member
checking was used, whereby preliminary findings and interpretations were shared with a subset of
participants to validate accuracy and ensure that their views were correctly represented (Lincoln &
Guba, 1985). This feedback was incorporated into the final analysis to refine the themes and address
any discrepancies. Triangulation was also applied by comparing interview data with secondary data
sources, including industry reports, academic publications, and regulatory documents, to
corroborate findings and provide a more comprehensive understanding of the challenges (Patton,
2015). Additionally, reflexive journaling was used throughout the research process to document the
researcher's observations, decisions, and potential biases, thereby enhancing transparency in the
analysis and interpretation of data (Tracy, 2010). Ethical considerations were paramount throughout
the research process. Participants were provided with detailed information about the study's
purpose, the voluntary nature of their participation, and their right to withdraw at any time without
consequence. Informed consent was obtained from all participants prior to the interviews.
Confidentiality was ensured by anonymizing participant identities and removing any identifying
information from the data and resulting publications.

4. Results and Findings

The analysis of interview data revealed several key findings regarding the challenges of supply
chain transparency and traceability, reflecting the complex and multifaceted nature of these issues as
experienced by industry practitioners. These findings illustrate the diverse perspectives and nuanced
challenges faced by professionals across different sectors, highlighting both common themes and
sector-specific concerns. One of the most prominent themes that emerged was the difficulty in
achieving visibility beyond the immediate tier of suppliers. Practitioners frequently noted that while
it was relatively straightforward to maintain transparency with direct suppliers, extending this
visibility further upstream or downstream posed significant challenges. This difficulty was attributed
to the complex and often opaque nature of multi-tier supply chains, where information about second-
and third-tier suppliers is less accessible. Many participants expressed frustration over the lack of
standardized information-sharing practices, which impeded their ability to trace the origins of raw
materials and components, particularly in industries such as electronics and apparel. This lack of
visibility often resulted in uncertainties about the sourcing practices and operational standards of
sub-tier suppliers, complicating efforts to ensure ethical and sustainable supply chain practices.
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Another significant finding was the challenge of data fragmentation and inconsistency. Practitioners
pointed out that data related to supply chain activities were often scattered across different systems
and formats, creating barriers to comprehensive traceability. This issue was exacerbated by the use
of disparate technologies and platforms among supply chain partners, leading to difficulties in
integrating and harmonizing data. For instance, in the food industry, varying methods of recording
information on product origins, batch numbers, and quality control across suppliers made it difficult
to compile a coherent traceability record. Participants indicated that even when data were available,
discrepancies and gaps often existed, undermining the reliability of traceability efforts. The challenge
of maintaining accurate and complete records was particularly pronounced in complex supply chains
with numerous intermediaries, where the potential for data loss or distortion increased. The role of
technology in addressing transparency and traceability challenges was another critical area of
discussion. Many participants acknowledged the potential of emerging technologies such as
blockchain, IoT, and Al to enhance visibility and traceability. However, they also highlighted several
barriers to the effective adoption of these technologies. The high cost of implementation was
frequently mentioned as a significant obstacle, especially for small and medium-sized enterprises
(SMEs) with limited budgets. Furthermore, the technical complexity of integrating new technologies
into existing systems was cited as a barrier, requiring substantial investment in training and
infrastructure. Some practitioners expressed skepticism about the scalability and interoperability of
these technologies, particularly in global supply chains involving diverse partners with varying
levels of technological maturity. Despite these challenges, there was a general consensus that
technological innovation, when properly implemented, could significantly improve the accuracy and
efficiency of traceability systems. Regulatory compliance emerged as a critical driver of transparency
and traceability initiatives, but also as a source of considerable challenge. Participants reported that
complying with diverse and evolving regulations across different jurisdictions added layers of
complexity to their transparency efforts. The need to adhere to varying standards for reporting,
auditing, and documentation often required substantial resources and created administrative
burdens. This was particularly challenging for companies operating in multiple regions, where
regulatory requirements could differ significantly. Practitioners also noted the difficulty in keeping
up with new regulations and adapting their systems accordingly, which often involved continuous
adjustments and updates to their traceability processes. Despite these challenges, regulatory pressure
was seen as a key motivator for enhancing supply chain transparency, prompting companies to invest
in systems and practices that would ensure compliance and reduce legal and reputational risks.
Cultural and organizational factors within companies also played a significant role in shaping
transparency and traceability practices. Many participants highlighted internal resistance to change
as a major hurdle in implementing transparency initiatives. This resistance often stemmed from a
lack of awareness or understanding of the benefits of transparency, as well as concerns about the
potential costs and disruptions associated with new systems and practices. In some cases, supply
chain professionals encountered reluctance from senior management to prioritize transparency
initiatives, especially if these initiatives were perceived as conflicting with short-term financial goals.
Organizational silos and a lack of cross-functional collaboration further complicated efforts to
implement comprehensive transparency measures. Participants emphasized the importance of
fostering a culture of transparency within organizations, where all levels of management and staff
are aligned on the value and objectives of transparency and traceability. The impact of transparency
and traceability on supplier relationships was another area of interest. Practitioners reported that
efforts to enhance visibility often required closer collaboration with suppliers and greater
transparency in their operations. While this could lead to improved trust and cooperation, it also
posed challenges in managing relationships, particularly when suppliers were resistant to increased
scrutiny. Participants described instances where suppliers were hesitant to share detailed
information about their processes, either due to concerns about competitive advantage or a lack of
established practices for transparency. In such cases, companies had to invest in building trust and
demonstrating the mutual benefits of transparency, which often involved negotiating agreements,
providing support for compliance, and developing long-term partnerships. Effective communication
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and alignment of expectations were crucial in overcoming these challenges and fostering a
collaborative approach to transparency. The COVID-19 pandemic was frequently mentioned as a
catalyst for increasing focus on supply chain transparency and traceability. The disruptions caused
by the pandemic exposed vulnerabilities in supply chains, such as dependencies on single sources
and the lack of real-time visibility into supply chain status. Participants noted that the pandemic
accelerated the adoption of digital tools and practices to enhance visibility, enabling companies to
better monitor and manage supply chain disruptions. The need for agile and responsive supply
chains during the pandemic highlighted the importance of real-time data and the ability to trace
products and materials quickly and accurately. This experience reinforced the value of transparency
and traceability as essential components of supply chain resilience and risk management. The pursuit
of sustainability goals was also closely linked to transparency and traceability efforts. Participants
reported that growing pressure from consumers, investors, and regulators to demonstrate
environmental and social responsibility had driven their companies to enhance supply chain
transparency. Traceability systems enabled companies to verify the sustainability credentials of their
suppliers and ensure that products met environmental standards, such as reducing carbon emissions
or using responsibly sourced materials. Practitioners highlighted the role of transparency in
supporting sustainability initiatives by providing visibility into the entire supply chain, identifying
areas for improvement, and facilitating the implementation of sustainable practices. This alignment
of transparency with sustainability objectives was seen as a strategic advantage, contributing to brand
reputation and competitive differentiation. Despite the recognized benefits of transparency and
traceability, practitioners also pointed out several unintended consequences and challenges
associated with their implementation. The increased visibility into supply chain activities sometimes
revealed issues that were previously unnoticed or unaddressed, such as non-compliance with labor
standards or environmental regulations by suppliers. Addressing these issues required significant
effort and resources, and could lead to difficult decisions about supplier relationships. Additionally,
the emphasis on transparency could sometimes create tensions between maintaining competitive
advantage and sharing information. Participants described instances where they had to carefully
balance the need for transparency with the protection of proprietary information and strategic
interests. This tension highlighted the need for clear guidelines and frameworks to navigate the
complexities of transparency while preserving business interests. In conclusion, the findings from
this study provide a comprehensive understanding of the challenges associated with supply chain
transparency and traceability from the perspectives of industry practitioners. The difficulty in
achieving visibility beyond immediate suppliers, data fragmentation and inconsistency, barriers to
technology adoption, regulatory compliance, cultural and organizational factors, impacts on supplier
relationships, and the influence of the COVID-19 pandemic and sustainability goals all emerged as
critical themes. These insights reflect the complex and dynamic nature of supply chain transparency
and traceability, underscoring the need for multifaceted strategies and collaborative efforts to address
these challenges effectively. The experiences and perspectives shared by practitioners offer valuable
lessons for businesses seeking to enhance their supply chain transparency and traceability,
contributing to the development of more resilient, sustainable, and ethically responsible supply
chains.

5. Discussion

The discussion of the findings from this study sheds light on the complex landscape of supply
chain transparency and traceability and offers insights into the implications for practice and future
research. One of the central themes that emerged from the findings is the significant challenges
associated with achieving visibility throughout multi-tiered supply chains. The difficulty in accessing
information beyond immediate suppliers highlights the need for collaborative efforts and innovative
solutions to enhance transparency across the entire supply network. Companies may need to invest
in technologies such as blockchain and IoT to facilitate real-time data sharing and traceability, while
also working closely with suppliers to promote transparency and accountability. The findings also
underscore the importance of addressing data fragmentation and inconsistency in supply chain
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transparency efforts. The lack of standardized information-sharing practices and disparate
technologies among supply chain partners hinder the integration and harmonization of data, making
it difficult to establish a comprehensive view of supply chain activities. To overcome this challenge,
companies may need to invest in data management systems and establish common frameworks for
data exchange. Collaborative initiatives and industry standards can play a crucial role in promoting
data interoperability and consistency, enabling more effective traceability across supply chains. The
role of technology in supporting supply chain transparency and traceability is another key area of
discussion. While emerging technologies offer significant potential to enhance visibility and
traceability, their adoption presents several challenges, including high implementation costs,
technical complexity, and interoperability issues. Companies must carefully assess the costs and
benefits of technology adoption and develop strategies to overcome barriers to implementation.
Collaborative partnerships with technology providers and industry consortia can help mitigate these
challenges by sharing resources and expertise and establishing common standards for technology
integration. Regulatory compliance emerged as a significant driver of transparency and traceability
initiatives, but also as a source of complexity and uncertainty for companies. The diverse and
evolving regulatory landscape presents challenges for companies operating in multiple jurisdictions,
requiring them to navigate a complex web of requirements and standards. To address regulatory
challenges effectively, companies must stay abreast of changes in regulations, invest in compliance
capabilities, and adopt flexible and scalable transparency frameworks. Collaboration with regulators
and industry associations can also help companies navigate regulatory complexities and advocate for
policies that support transparency and sustainability goals. Cultural and organizational factors
within companies also influence the success of transparency and traceability initiatives. Resistance to
change, lack of awareness, and competing priorities can impede efforts to promote transparency
within organizations. To overcome these barriers, companies must foster a culture of transparency
and accountability, where all stakeholders are aligned on the importance of transparency and
motivated to support its implementation. This may require leadership commitment, employee
training, and communication strategies to engage stakeholders and build trust. The findings also
highlight the importance of supplier relationships in supply chain transparency efforts. Close
collaboration with suppliers is essential for promoting transparency and accountability throughout
the supply chain. Companies must work proactively with suppliers to establish clear expectations for
transparency, provide support for compliance, and build trust-based relationships. Transparent
communication and shared goals can help align incentives and promote mutual benefits for both
buyers and suppliers. The discussion also considers the broader implications of transparency and
traceability for sustainability and risk management. The alignment of transparency with
sustainability objectives underscores the potential of transparency initiatives to drive positive social
and environmental outcomes. By promoting ethical sourcing, reducing environmental impacts, and
ensuring compliance with regulatory requirements, transparent supply chains can contribute to
broader sustainability goals and enhance brand reputation. Moreover, transparency can improve
supply chain resilience by enabling companies to identify and mitigate risks more effectively, thereby
enhancing operational agility and continuity. In conclusion, the discussion highlights the
multifaceted nature of supply chain transparency and traceability and emphasizes the need for
collaborative, multi-stakeholder approaches to address the challenges effectively. Companies must
invest in technologies, processes, and partnerships to enhance transparency across supply chains,
while also addressing regulatory, cultural, and organizational barriers. By promoting transparency
and accountability, companies can not only mitigate risks and improve operational efficiency but also
contribute to broader sustainability goals and enhance stakeholder trust. Future research in this area
should continue to explore emerging technologies, regulatory developments, and best practices for
promoting transparency and traceability in supply chains, with a focus on practical implications and
real-world applications.
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6. Conclusion

This study provides valuable insights into the challenges and opportunities associated with
supply chain transparency and traceability from the perspectives of industry practitioners. The
findings underscore the complex and multifaceted nature of these issues, highlighting the importance
of addressing factors such as data fragmentation, technological barriers, regulatory compliance,
cultural and organizational dynamics, and supplier relationships. Despite these challenges, the study
also reveals the potential benefits of transparency and traceability for enhancing supply chain
resilience, sustainability, and stakeholder trust. Moving forward, it is clear that addressing the
challenges of supply chain transparency and traceability requires a collaborative and multi-faceted
approach. Companies must leverage technological innovations, establish clear communication
channels with suppliers, navigate regulatory complexities, and foster a culture of transparency and
accountability within their organizations. By investing in transparency initiatives and adopting best
practices, companies can mitigate risks, improve operational efficiency, and enhance their reputation
as responsible corporate citizens. Furthermore, the findings underscore the importance of ongoing
research and knowledge sharing in this field. As supply chains become increasingly complex and
interconnected, there is a need for continued exploration of emerging technologies, regulatory
developments, and industry trends. Future research should focus on practical strategies for
implementing transparency and traceability initiatives, as well as evaluating their impact on supply
chain performance and sustainability outcomes. In conclusion, the insights from this study contribute
to a deeper understanding of the challenges and opportunities associated with supply chain
transparency and traceability. By addressing these challenges and leveraging the opportunities,
companies can build more resilient, sustainable, and ethical supply chains that meet the expectations
of stakeholders and contribute to long-term business success.
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