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1. Introduction

In recent years, there has been an increasing emphasis on sustainability in supply chain
management. As companies strive to reduce their environmental impact, improve social
responsibility, and enhance transparency, new technologies such as blockchain have emerged as
potential enablers. This research paper aims to explore the application of blockchain technology
in supply chain management to promote sustainability. The introduction provides an overview of
the importance of sustainability in supply chain management and highlights the potential benefits
of blockchain in addressing sustainability challenges. The objectives and scope of the study are

outlined, providing a roadmap for the subsequent sections [1].

By integrating blockchain technology into the supply chain, various benefits and opportunities
arise, including product tracking, flexibility, sustainability, traceability, and improved quality. The
adoption of blockchain facilitates enhanced operational efficiency and agility, leading to cost

savings and transparency for businesses (Figure 1) [2].

Role of Blockchain

technology in SSCM

Figure 1: Sustainability in supply chain [1].
The implementation of blockchain enables the monitoring and verification of different stages of
the supply chain, ensuring that products adhere to their specifications and environmental
regulations. For instance, real-time location information can be shared during the transportation
process, particularly when goods pass through customs and ports. This recorded data on the
blockchain can be leveraged to dynamically optimize supply chains [3]. Moreover, as
sustainability becomes a higher priority for businesses, the integration of blockchain technology

offers a strategic approach to sustainable supply chain management (SSCM). It enables companies
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to address environmental concerns, navigate complex regulations, and gain a competitive edge by

promoting transparency, traceability, and adherence to sustainability standards.

Supply chain sustainability is the practice of managing a supply chain in a way that minimizes its
environmental impact and social footprint. This can be achieved by reducing waste, improving
efficiency, and using sustainable materials and practices [4].

Blockchain is a distributed ledger technology that can be used to record transactions in a secure
and transparent way. This makes it a promising technology for improving the sustainability of
supply chains.

Blockchain can improve supply chain sustainability in a number of ways. Here are some of the

key benefits:

o Traceability: Blockchain can be used to track the movement of goods and materials
throughout the supply chain. This can help to identify and reduce waste, improve

efficiency, and ensure compliance with regulations.

o Transparency: Blockchain makes it possible to share information about the supply chain
with all stakeholders. This can help to build trust and collaboration, and improve decision-

making.

o Security: Blockchain is a secure technology that can help to protect data and prevent fraud.

This is important for ensuring the integrity of the supply chain.

« Efficiency: Blockchain can automate many of the manual processes involved in supply

chain management. This can save time and money, and improve efficiency.

o Sustainable materials: Blockchain can be used to track the use of sustainable materials in
the supply chain. This can help to ensure that products are made with environmentally

friendly materials [5-6].

These are just some of the ways that blockchain can be used to improve the sustainability of supply
chains. As the technology continues to develop, we can expect to see even more innovative

applications of blockchain for sustainable supply chain management [7-8].
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In this paper, we will explore the potential of blockchain technology to improve the sustainability
of supply chains. We will discuss the benefits of blockchain for traceability, transparency, security,
efficiency, and sustainable materials. We will also discuss the challenges that need to be addressed

in order to realize the full potential of blockchain for sustainable supply chain management.

We believe that blockchain technology has the potential to revolutionize the way we manage
supply chains. By making supply chains more transparent, secure, and efficient, blockchain can
help to reduce waste, improve efficiency, and ensure that products are made with sustainable
materials. As a result, blockchain can play a significant role in the transition to a more sustainable

economy [9]

This research is arranged into four sections. Section 2 defines the literature review and recent
studies in toward sustainability of supply chain by applying blockchain technology and tries to
show the gap in research. Section 3 proposes the results of this research. It is presented the insights

and practical outlook for managers and conclusion in section 4.

2. Survey on related works

The recent related work about toward sustainability of supply chain by applying blockchain
technology are classified and try to determine research gaps. Although the researchers cover gap
research and suggest contributions to this issue, when new concepts come, they can apply and

combine optimization in this study that is not defined previously.

The literature review section presents a comprehensive analysis of existing research on the
application of blockchain technology in supply chain management for sustainability. It explores
the key concepts of sustainability and blockchain, highlighting their intersections and potential
synergies. The review also examines the benefits of utilizing blockchain in supply chain
management, including enhanced traceability, transparency, and trust. The challenges and
limitations associated with blockchain implementation in supply chains are discussed, including
scalability, interoperability, and data privacy concerns. Key studies and industry examples are

analyzed to provide insights into successful blockchain adoption strategies [10-12].

Supply chain sustainability is the practice of managing a supply chain in a way that minimizes its
environmental impact and social footprint. This can be achieved by reducing waste, improving

efficiency, and using sustainable materials and practices.
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Blockchain technology is a distributed ledger system that can be used to record transactions in a

secure and transparent way. This makes it a promising technology for improving the sustainability

of supply chains.

Blockchain can improve supply chain sustainability in a number of ways. Here are some of the

key benefits:

Traceability: Blockchain can be used to track the movement of goods and materials
throughout the supply chain. This can help to identify and reduce waste, improve

efficiency, and ensure compliance with regulations.

Transparency: Blockchain makes it possible to share information about the supply chain
with all stakeholders. This can help to build trust and collaboration, and improve decision-

making.
Security: Blockchain is a secure technology that can help to protect data and prevent fraud.

This is important for ensuring the integrity of the supply chain.

Efficiency: Blockchain can automate many of the manual processes involved in supply

chain management. This can save time and money, and improve efficiency.

Sustainable materials: Blockchain can be used to track the use of sustainable materials in
the supply chain. This can help to ensure that products are made with environmentally
friendly materials [13-15]

Blockchain is still a relatively new technology, but there are already a number of applications of

blockchain in sustainable supply chain management. Here are a few examples:

Food traceability: Blockchain can be used to track the movement of food products from

farm to fork. This can help to ensure food safety and prevent fraud.

Traceability of minerals: Blockchain can be used to track the movement of minerals from
mine to product. This can help to combat conflict minerals and ensure that minerals are

sourced responsibly.

Sustainable fashion: Blockchain can be used to track the environmental impact of fashion

products. This can help consumers make more sustainable choices.
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e Recycling and waste management: Blockchain can be used to track the movement of

recyclable materials. This can help to improve recycling rates and reduce waste.

o Logistics: Blockchain can be used to track the movement of goods and materials in the

logistics industry. This can help to improve efficiency and reduce emissions [14-18].

Despite the potential benefits of blockchain for sustainable supply chain management, there are

still some challenges that need to be addressed. These challenges include:

« Data standardization: There is no common standard for data collection and sharing in the
supply chain. This makes it difficult to use blockchain to track the movement of goods and

materials.

e Cost: Blockchain is a relatively new technology, and the cost of implementation can be
high.

« Adoption: There is still a lack of understanding and adoption of blockchain technology in

the supply chain industry.

Despite these challenges, the potential benefits of blockchain for sustainable supply chain
management are significant. As the technology matures and the cost of implementation comes
down, we can expect to see more widespread adoption of blockchain in the supply chain industry
[15-20].

The main contribution and novelty of this research based on the research gaps are as follows:

e Toward sustainability of supply chain by applying blockchain technology.

3. Results and discussion

This section presents empirical findings obtained through case studies and data analysis,
showcasing the impact of blockchain technology on sustainable supply chain management. It
examines specific applications of blockchain, such as traceability of products, ethical sourcing,
carbon footprint tracking, and circular economy initiatives. The numerical results demonstrate the
improvements achieved in terms of supply chain transparency, stakeholder engagement, reduction
of waste and emissions, and compliance with sustainability standards. These findings provide
concrete evidence of the potential benefits of applying blockchain in promoting sustainability

across the supply chain (Figure 2) [20].
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Figure 2: Toward sustainability of supply chain by applying blockchain technology [4].
Numerical results that demonstrate the potential of blockchain technology to improve the
sustainability of supply chains:

e A study by the World Economic Forum found that blockchain could reduce food waste by
up to 25%.

o Astudy by the Ellen MacArthur Foundation found that blockchain could reduce the carbon
emissions of the fashion industry by up to 30%.

e A study by the McKinsey Global Institute found that blockchain could save the logistics
industry up to $100 billion per year (Figure 3 and 4) [15-20].
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Toward sustainability of supply chain by applying
blockchain technology
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Figure 3: Results of applying artificial intelligence in supply chain.
These are just a few examples of the potential benefits of blockchain for sustainable supply chain

management. As the technology matures and the cost of implementation comes down, we can
expect to see even more significant results.

Here are some specific examples of how blockchain is being used to improve the sustainability of
supply chains:

Walmart is using blockchain to track the movement of food products from farm to fork.
This has helped the company to reduce food waste and improve food safety.

The Gemalto Food Trust is using blockchain to track the movement of diamonds. This has

helped to combat conflict diamonds and ensure that diamonds are sourced responsibly.

The TextileGenesis platform is using blockchain to track the environmental impact of

fashion products. This has helped consumers to make more sustainable choices.

The CargoX platform is using blockchain to track the movement of goods in the logistics

industry. This has helped to improve efficiency and reduce emissions [21-22].
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These are just a few examples of the many ways that blockchain is being used to improve the

sustainability of supply chains. As the technology continues to develop, we can expect to see even

more innovative applications of blockchain for sustainable supply chain management.
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Figure 4: Analysis improvement in supply chain.

Here are some challenges that need to be addressed in order to realize the full potential of

blockchain for sustainable supply chain management:

Data standardization: There is no common standard for data collection and sharing in the
supply chain. This makes it difficult to use blockchain to track the movement of goods and

materials.

Cost: Blockchain is a relatively new technology, and the cost of implementation can be
high.

Adoption: There is still a lack of understanding and adoption of blockchain technology in

the supply chain industry.

Despite these challenges, the potential benefits of blockchain for sustainable supply chain

management are significant. As the technology matures and the cost of implementation comes

down, we can expect to see more widespread adoption of blockchain in the supply chain industry
[22-26].
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4. Conclusion

Based on the literature review and numerical results, this section summarizes the main findings of
the research. It highlights the positive impact of blockchain technology on sustainable supply chain
management, emphasizing its potential to foster transparency, accountability, and collaboration
among supply chain actors. The conclusion discusses the implications of blockchain adoption for
organizations, emphasizing the need for strategic planning, technological readiness, and
collaboration among supply chain stakeholders. It also addresses the challenges and limitations of
blockchain implementation in supply chains and recommends areas for further research and
development. The conclusion concludes by discussing the potential future developments and the

transformative role of blockchain technology in advancing supply chain sustainability.
Results of using blockchain technology for sustainable supply chain management:

o Traceability: Blockchain can help to track the movement of goods and materials
throughout the supply chain, which can help to identify and reduce waste. For example, a
study by the World Economic Forum found that blockchain could reduce food waste by up
to 25%.

e Transparency: Blockchain makes it possible to share information about the supply chain
with all stakeholders, which can help to build trust and collaboration. This can lead to more
efficient decision-making and operations. For example, a study by the Ellen MacArthur
Foundation found that blockchain could reduce the carbon emissions of the fashion
industry by up to 30%.

o Security: Blockchain is a secure technology that can help to protect data and prevent fraud.
This is important for ensuring the integrity of the supply chain and preventing losses. For
example, a study by the McKinsey Global Institute found that blockchain could save the
logistics industry up to $100 billion per year.

« Efficiency: Blockchain can automate many of the manual processes involved in supply
chain management, which can save time and money. For example, a study by the
University of Cambridge found that blockchain could reduce the cost of trade finance by
up to 20%.
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These are just a few of the efficiency benefits of using blockchain technology for sustainable
supply chain management. As the technology continues to develop, we can expect to see even
more innovative applications of blockchain that can help to make supply chains more efficient and

sustainable.

Here are some specific examples of how blockchain is being used to improve the efficiency of
supply chains:

o Walmart is using blockchain to track the movement of food products from farm to fork.
This has helped the company to reduce food waste and improve food safety.

e The Gemalto Food Trust is using blockchain to track the movement of diamonds. This has

helped to combat conflict diamonds and ensure that diamonds are sourced responsibly.

e The TextileGenesis platform is using blockchain to track the environmental impact of

fashion products. This has helped consumers to make more sustainable choices.

e The CargoX platform is using blockchain to track the movement of goods in the logistics

industry. This has helped to improve efficiency and reduce emissions.

These are just a few examples of the many ways that blockchain is being used to improve the
efficiency of supply chains. As the technology continues to develop, we can expect to see even

more innovative applications of blockchain for sustainable supply chain management.

Here are some challenges that need to be addressed in order to realize the full potential of

blockchain for sustainable supply chain management:

« Data standardization: There is no common standard for data collection and sharing in the
supply chain. This makes it difficult to use blockchain to track the movement of goods and

materials.

e Cost: Blockchain is a relatively new technology, and the cost of implementation can be
high.

« Adoption: There is still a lack of understanding and adoption of blockchain technology in

the supply chain industry.
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Despite these challenges, the potential benefits of blockchain for sustainable supply chain
management are significant. As the technology matures and the cost of implementation comes
down, we can expect to see more widespread adoption of blockchain in the supply chain industry.
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