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Abstract. COVID-19 pandemic has strongly highlighted the critical need for resilient 

supply chains that can quickly adapt to demand fluctuations and mitigate risks. It has made 

the world standstill, similar to a wartime scenario, as observed by experts at Michigan 

Tech. The lessons learned from this crisis are abundant. This research paper focuses on 

supply chain management during a pandemic, with a particular emphasis on sustainability. 

In addition, we delve into the pivotal roles played by Blockchain Technology and Machine 

Learning in the realm of Supply Chain Management (SCM), especially in pandemic 

contexts. Our study examines the models employed in SCMs across both developed and 

developing countries, with a firm commitment to sustainability. In addition, we undertake 

an in-depth analysis of research papers that explore the combination of Blockchain and 

Machine Learning technologies in supply chain management systems. This research seeks 

to provide valuable insights into how supply chains can not only weather crises but also 

evolve to become more sustainable and efficient. 
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1 Introduction 

Supply Chain Management (SCM) is one of the critical components of today’s global economy. 

It maintains a positive involvement in the management of supply chain activities to maximize 

customer value and achieve a sustainable competitive advantage. However, the COVID-19 

pandemic has imposed unprecedented challenges on SCM, disrupting global supply chains and 

highlighting the need for resilience. 

In this context, the integration of Blockchain Technology and Machine Learning into SCM has 

emerged as an optimistic solution. Blockchain has characteristics such as decentralisation and 

transparency, leading to efficiency and trust in SCM. On the other hand, Machine Learning can 

transform SCM by enhancing forecasting, inventory management, and risk prediction. 
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This paper aims to explore the synergy of Blockchain Technology and Machine Learning in 

disrupting pandemic-resilient supply chains. We will explore various models used in SCM in 

both developed and developing countries, emphasizing sustainability. Furthermore, we will 

analyze research papers on SCM systems that amalgamate Blockchain and Machine Learning 

technologies. 

The lessons learned from the COVID-19 pandemic emphasize the importance of developing 

resilient and sustainable supply chains. As we move across these challenging times, it is very 

important to harness the power of technology to adapt to demand variations, minimize risks, 

and ensure sustainability. 

Blockchain technology was proposed in 2008 for the first time by Satoshi Nakamoto and went 

live in January 2009. There is a serious impact of COVID–19 on supply chain management in 

the real world. The risk to supply chain disruptions has heightened, introducing fresh challenges 

for businesses. These effects were seen more intensively in less-developed countries, which 

mostly depend on imported products and raw materials . There are three types of risks associated 

with any supply chain management, such as supply risk, demand risk, and process risk with 

three types of collaborations as supplier collaboration, customer collaboration, and internal 

collaboration[1]. Every disaster that strikes our world shatters the equilibrium of standard 

supply chain management, ushering in a myriad of risks. These risks are not merely random or 

disparate; they fall into distinct categories—strategic, operational, financial, and disruption—

each with its own set of challenges and impacts. In the wake of such events, the fragility and 

vulnerabilities of our interconnected systems are laid bare, necessitating robust and adaptive 

strategies to safeguard against the unpredictable and to restore balance. These risks affect a wide 

range of stakeholders in the supply chain. When a business encounters difficulties in achieving 

its objectives, strategic risks can emerge. Risks during the execution phase are termed 

operational. Financial risks emerge when a business lacks the necessary funds or struggles to 

fulfil its fiscal obligations. Disruption risks pertain to rare yet profound events, whether from 

natural calamities or human-induced disasters [2]. Coronavirus disease (COVID – 19/ SARS – 

CoV -2) is the latest pandemic outbreak in today’s world[3]. It started in December 2019 in 

Wuhan, China[4]. According to a survey by the Institute for Supply Chain Management, the 

global supply chain was greatly affected in March 2020[5]. The number of cases and deaths in 

the developed regions is excessive. 

2 Literature Review 

The outbreak of COVID-19 has disrupted healthcare systems, leading to corruption, 

misinformation, and hoarding. It is clear that adopting innovative technology like Blockchain 

can improve planning operations and resource deployments. During the outbreak, several 

blockchain-based applications that somehow or other handle public health emergencies were 

introduced. In the research paper [6] authors have proposed and evaluated a blockchain-based 

tracking system to validate the COVID–19 data and verify the falsified or modified data. The 

suggested framework leverages Ethereum Smart Contracts and Oracles, showcasing the pivotal 

role of blockchain technology in addressing COVID-19 challenges[6]. 

Sustainable Development Goals are of great interest when considering supply chain 

management, production and operation systems. Several studies were done focusing the 



 

 

 

 

sustainable goals, considering the aluminium industry, agricultural industry, nexus and 

industrial applications, energy consumption, environmental pollution, etc., and disasters like 

earthquakes and COVID-19 in supply chain management were also studied. These researches 

[7] show that the community has become sensitive to environmental sustainability.  

 

Blockchain technology has many features that can improve logistics services in corporate 

environments, even in traditional systems. Logistics boasts seven pivotal delivery rights that 

bolster its services: the correct product, condition, time, place, client, cost, and quantity. With 

globalization acting as a catalyst for international trade, the flow of materials from producers to 

final consumers has grown increasingly intricate. Digitalizing these services can enhance 

customer satisfaction and better navigate the challenges of global supply chain systems. 

However, the digital supply chain faces hurdles like uncertain origins, limited transparency, and 

diminished trust. In [8] this study, blockchain technology has been incorporated into the supply 

chain system to increase performance. The proposed model melds the Ethereum blockchain with 

the interplanetary file system, ensuring traceability, transparency, and trust within the supply 

chain. 

The widespread impact of COVID-19 has drastically affected almost every aspect of life. It has 

put a pause on the normal lifestyle of a human being as a whole. Social distancing, quarantine 

rules and regulations, and complete lockdown have led to a major reduction in the workforce 

and thus led to a loss of jobs in almost every industrial sector across the world. The major issue 

was to maintain sustainability in the agricultural and food sectors. Artificial intelligence, deep 

learning, machine learning, and blockchain technology have played an important part in the 

agro-food sector to conserve natural resources and meet sustainable development goals (SDG) 

[9]. 

Blockchain technology was first coined in 2008 by Satoshi Nakamoto and went live in January 

2009. Since then, many enterprises have been trying to adopt blockchain technology for their 

business applications [10]. It is true to say that blockchain provides several advantages when 

compared to the traditional way of developing applications. 

A radical change has occurred which affected a wide spectrum of industry and society. 

Blockchain technologies provide an environment based on trust between unknown and 

anonymous counterparts to transact without the need for any intermediaries [11]. 

3 The Role of Blockchain in Supply Chain Management 

Blockchain technology, with its decentralized and transparent nature, has significant potential 

to disrupt Supply Chain Management (SCM). Blockchain can enhance transparency, reduce 

fraud, and improve traceability and accountability within the supply chain, by providing a secure 

and immutable record of transactions. 

One of the popular applications of blockchain in SCM is in tracking and verifying the 

authenticity of goods. Every transaction can be recorded on the blockchain, from their point of 

origin to their final destination, thus ensuring traceability. This is the most crucial factor in 

industries such as food and pharmaceuticals, where safety and compliance are pivotal. 



 

 

 

 

Blockchain accelerates the use of smart contracts - self-executing contracts with the terms of 

the agreement directly written into code. These contracts enhance efficiency by automating 

various processes within the supply chain, like payments and delivery confirmations. 

Several companies or industries have started integrating blockchain into their supply chains. For 

example, Walmart has utilised blockchain technology to boost traceability in its food supply 

chain. De Beers, a leading diamond company, also has employed blockchain to track the 

provenance of diamonds and ensure they are conflict-free. 

The successful implementation of blockchain in SCM necessitates overcoming various technical 

and organizational challenges, which will lead to the substantial benefits provided by SCM, 

particularly in terms of transparency, efficiency, and trust. 

4 The Role of Machine Learning in Supply Chain Management 

Machine Learning (ML), has a crucial role in the transformation of  Supply Chain Management 

(SCM). ML can significantly enhance various aspects of SCM by applying powerful algorithms 

that learn from and make decisions based on data. 

One of the significant applications of ML in SCM is in demand forecasting. Accurate demand 

forecasting is an important factor for efficient inventory management and reducing holding 

costs. ML algorithms can analyze large datasets and identify patterns and can provide more 

accurate demand forecasts compared to traditional methods. For example, Amazon has utilised 

the powerful algorithms of ML for demand forecasting, leading to the enhancement of inventory 

management[12]. 

ML can also play a significant role in the management of risks within SCM. ML algorithms can 

predict potential risks and disruptions in the supply chain, by analyzing historical data and 

identifying patterns. This helps companies to take proactive measures and mitigate the impact 

of these risks[13]. Also, ML can improve the capability of SCM by automating various 

processes. For example, ML algorithms can be used to efficiently automate the process of 

supplier selection based on certain criteria such as cost, quality, and reliability. 

Thus, we can say that ML offers various benefits for SCM, hence its successful implementation 

requires careful analysis of various factors such as data quality and privacy concerns.. 

5 Synergy of Blockchain and Machine Learning in Supply Chain 

Management 

The integration of Blockchain Technology and Machine Learning in Supply Chain 

Management( SCM) can give a robust result for managing force chains, especially during an 

epidemic. The community of these two technologies can offer significant advancements in SCM 

by perfecting client fulfilment, achieving profitability targets, and making force chains more 

flexible and sustainable[14]. 

Blockchain technology can contribute to SCM by furnishing a secure and inflexible record of 

deals, enhancing translucency, reducing fraud, and perfecting traceability and responsibility 

https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.mckinsey.com/industries/metals-and-mining/our-insights/succeeding-in-the-ai-supply-chain-revolution
https://www.mckinsey.com/industries/metals-and-mining/our-insights/succeeding-in-the-ai-supply-chain-revolution
https://www.mckinsey.com/industries/metals-and-mining/our-insights/succeeding-in-the-ai-supply-chain-revolution
https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.n-ix.com/machine-learning-supply-chain-use-cases/
https://www.hindawi.com/journals/mpe/2021/1476043/
https://www.hindawi.com/journals/mpe/2021/1476043/


 

 

 

 

within the force chain. On the other hand, Machine literacy can significantly enhance colourful 

aspects of SCM by using algorithms that learn from and make opinions grounded on data. 

The combination of Artificial Intelligence (AI) and Blockchain Technology (BCT) in supply 

chains can expand operations performance boundaries and foster sustainable development and 

data monetization. For example, AI and BCT were implemented in the supply chain of tuna fish 

in Thailand, led to the empirical study to identify respective end-to-end operations, observe 

material and data-handling processes[15]. Thus, the synergy of Blockchain Technology and 

Machine Learning holds significant promise for revolutionizing pandemic-resilient supply 

chains. However, successful implementation requires overcoming various technical and 

organizational challenges. 

6 Methodology 

6.1 Ethereum Integration 

The first step in our methodology involves the integration of Ethereum, a blockchain-grounded 

platform that enables the creation and litigation of smart contracts. These contracts are tone-

executing with the terms of the agreement directly written into law. They give a transparent, 

conflict-free way of conducting deals without the need for a trusted third party. 

In our methodology, each aid sale is reprised within a smart contract. This includes details 

similar to the sender, receiver, quantum of aid, and conditions for distribution. Once stationed, 

these contracts are inflexible and any sale of aid is permanently recorded on the Ethereum 

blockchain. This ensures a high position of translucency and traceability, making it easy to track 

the inflow of aid and help fraud. 

6.2 Recurrent Neural Networks 

The second step includes the usage of Recurrent Neural Networks (RNNs). It is a type of 

artificial neural network designed to identify patterns in a given sequences of data, like time 

series data. In our case, we use RNNs to predict demand for aid that may arise in future, in 

different regions based on historical data. 

The RNN model is mainly trained on past data on aid demand during crises. This data can 

include variables such as the severity and type of crisis, population density, and economic status, 

among others. The model learns to understand how these variables influence aid demand and 

can make predictions for future scenarios. 

https://link.springer.com/article/10.1007/s10479-022-04785-2
https://link.springer.com/article/10.1007/s10479-022-04785-2
https://link.springer.com/article/10.1007/s10479-022-04785-2
https://link.springer.com/article/10.1007/s10479-022-04785-2
https://link.springer.com/article/10.1007/s10479-022-04785-2
https://link.springer.com/article/10.1007/s10479-022-04785-2


 

 

 

 

 

Fig.1. Architecture 

6.3 System Integration 

The third step involves combining the RNN model with the Ethereum platform. The input to 

trigger smart contracts on the Ethereum platform are the predictions made by the RNN model. 

When the RNN model predicts a high demand for aid in a certain region, it initiates a smart 

contract that starts the process of aid distribution. The contract clearly indicates where and how 

much aid should be distributed. The contract is then executed and the transaction is recorded on 

the blockchain once all conditions are satisfied. 

This amalgamation helps in an automated and efficient distribution of aid. It makes sure that aid 

is quickly directed to regions where it’s most needed, thereby increasing the effectiveness of 

response efforts during crises. 

6.4 System Testing and Validation 

At the end, we conduct continuous testing to validate our system under various scenarios. We 

simulate different crisis situations and evaluate how effectively our system responds. We 

measure performance metrics such as speed of response, amount of aid distributed, and accuracy 

of distribution (i.e., did the aid reach the intended recipients). Through rigorous testing and 

validation, we expect to improve our system and ensure it can provide robust aid distribution 

during real-world crises. 



 

 

 

 

7 Conclusion 

The integration of blockchain and machine learning can positively enhance the supply chain 

management system. Blockchain technology offers a distributed, robust, secure, and privacy-

preserving record-keeping framework that can remake trust, value sharing, and transactions. 

The COVID-19 pandemic has caused significant damage to our way of living, and we need to 

develop new technologies to combat future pandemics. It's crucial that we develop a system that 

is more efficient, democratic, and secure to tackle future pandemics effectively. 
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