
ResearchersWorld - International Refereed Social Sciences Journal 

■ E-ISSN: 2229-4686 ■ ISSN: 2231-4172        ■ http://researchersworld.com/      ■ Vol.–XV, Issue 2, 2024 [18] 

© 2024 R-World Publications, India 

DOI : 10.18843/rwjasc/v15i2/02 

  DOI URL : http://dx.doi.org/10.18843/rwjasc/v15i2/02     
 

Future-Proofing Supply Chains: Risk Management Practices in the 

Digital Era 

 
Dr. Vinit Harishchandra Rakibe 

Assistant Prof. in Commerce 

Loknete Vyankatrao Hiray Arts, Science and Commerce College, 
Panchavati, Nashik - 422003 

 
 

ABSTRACT 

Purpose: In the rapidly evolving global landscape, risk management has become an essential component 
of supply chain management (SCM). With the increasing complexity of supply chains, disruptions, and 

external shocks, organizations must adopt effective risk management strategies to ensure supply chain 

resilience and performance. Methodology: This paper explores the research on risk management practices 
in supply chains, focusing on emerging trends, technological advancements, and strategies for mitigating 

operational, financial, strategic, and external risks. A comprehensive review of existing risk management 

frameworks is conducted, evaluating the challenges organizations face in implementing these strategies. 
The paper also highlights new tools and methodologies, such as Artificial Intelligence (AI), Big Data, and 

block-chain technologies, that contribute to improving risk management practices. Findings: The findings 

reveal that emerging technologies, including AI, Big Data, and block-chain, are playing a pivotal role in 

enhancing supply chain resilience. These tools enable better risk prediction, identification, and mitigation, 
contributing to improved risk management processes. The study also underscores the significant impact of 

global disruptions, such as the COVID-19 pandemic, which highlighted vulnerabilities in traditional supply 

chain models and accelerated the adoption of digital and data-driven risk management strategies. 
Implications: Organizations must embrace advanced technologies and refine their risk management 

strategies to navigate the complexities and uncertainties of modern supply chains. Implementing robust 

risk mitigation frameworks can help enhance the overall resilience and adaptability of supply chains, 

improving long-term performance. Originality: This paper provides a comprehensive review of risk 
management practices in supply chains, incorporating the research to assess the evolution of risk 

management strategies in response to contemporary challenges. By focusing on technological 

advancements and emerging trends, the paper offers valuable insights into the future of supply chain risk 

management. 

Keywords: Risk Management, Supply Chain, Supply Chain Resilience, Risk Mitigation, Artificial  
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INTRODUCTION: 

Risk management in supply chains has gained increasing importance as businesses operate in an 

interconnected global environment characterized by unpredictability and complexity. The COVID-19 

pandemic further underscored the vulnerabilities of global supply chains, leading to disruptions in 
production, logistics, and inventory management (Choi, Rogers, & Vakil, 2020). As organizations continue 

to face these challenges, supply chain risk management (SCRM) strategies have evolved, integrating 

technological advancements and new methodologies to mitigate risks and enhance resilience. Supply 
chains consist of the companies and activities involved in designing, producing, delivering, and utilizing a 

product or service. They are essential for businesses, as they supply the resources and support needed for 

survival and growth. Every organization is part of one or more supply chains and plays a critical role within 
each of them, (Hugos, M. H., 2024). This study advocates for a proactive application of practices and 

systems of management of supply chain for sustainability, even within developing nations, (Sharma, T.A.S. 

Vijayaraghavan, & Tata L. Raghu Ram, 2023). Moreover, innovative models of business, audits of third-
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party and change management arise as vital sub-elements for heightening sustainability performance in 
supply chains of Industry 4.0, (Gopal, P., Kadari, P., Thakkar, J.J., & Mawandiya, B. K., 2024). 

This research paper presents a comprehensive review of risk management practices in supply chains, 

focusing on recent developments. It explores the types of risks encountered, the frameworks used for risk 

management, and the role of emerging technologies in risk mitigation. 

Types of Risks in Supply Chains: 

The risk landscape in supply chains is broad, encompassing several types of risks that organizations must 

manage effectively: 

Operational Risks:  

Operational risks refer to disruptions in the supply chain's day-to-day functions, including production 

delays, quality issues, and inventory shortages. These risks can result from machinery breakdowns, supplier 

failures, or natural disasters (Mollenkopf, Stolze, Tate, & Ueltschy, 2020). Operational risks are particularly 
challenging in a globalized supply chain environment where a single disruption can affect multiple 

stakeholders combined to form a coherent framework to explain investor’s constrained rational behaviour. 

‘Rational choice theory’ is a prominent theory for rational decision making which serves as a basis for 
understanding social and economic behaviour of individuals who are taking their own decisions (Blume 

and Easly, 2008; Sent, 2018).  

In order to simplify their decision-making, investors base their decisions on restricted information and 

previous experiences (Mushinada and Velurri, 2018) which cause irrationality (Simon, 1976; Lin, 2011; 
Ahmad et al., 2017; Mushinada and Veluri, 2018) and ultimately leads to behavioural biases (Kimeu et al., 

2016; Mushinada and Veluri, 2018) among them. 

 

Financial Risks:  
Financial risks in supply chains include price volatility, exchange rate fluctuations, and credit risks. 

Changes in commodity prices or currency values can impact the cost structure and profitability of 

businesses. Moreover, financial instability, such as supplier insolvency, can further exacerbate these risks 
(Jia & Yang, 2021). 

Strategic Risks: 
Strategic risks arise from long-term decisions and external forces that can affect competitive position of an 

organization. These risks include market changes, regulatory shifts, and technological innovations. For 

example, the rise of e-commerce and shifting consumer preferences can disrupt traditional supply chain 
models (Venkatesh, Dube, & Gupta, 2021). 

External Risks: 
External risks are largely uncontrollable and originate from the broader environment, such as geopolitical 

instability, economic downturns, or pandemics (Chopra & Meindl, 2021). The COVID-19 crisis 

demonstrated how external risks could shut down global supply chains and cause long-term disruptions in 

production and distribution (Choi et al., 2020). 

Risk Management Frameworks and Strategies:  

Organizations adopt various frameworks and strategies to identify, assess, and mitigate risks. The primary 

goal is to enhance supply chain resilience and ensure continuity in the face of disruptions. 

Risk Identification: 
Risk identification is the foundational step in risk management, involving the detection of potential threats 

to the supply chain. Common techniques for identifying risks include Failure Mode and Effects Analysis 
(FMEA) and risk mapping. Data-driven approaches such as Big Data analytics are increasingly being used 

to identify patterns and predict potential risks in real-time (Liu & Jiang, 2020). 

Risk Assessment: 
Once risks are identified, organizations must assess their likelihood and impact. Quantitative techniques, 

such as Monte Carlo simulations and risk matrices, are commonly used to evaluate the severity of risks and 

prioritize them based on their potential consequences (Sarma, Bandyopadhyay, & Mukhopadhyay, 2021). 
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Assessing risks at different levels, such as supplier and logistics, helps organizations to tailor their 
mitigation strategies effectively. 

Risk Mitigation Strategies: 
Risk mitigation involves designing and implementing strategies to reduce the impact or likelihood of 

identified risks. Common strategies include supplier diversification, inventory buffers, and the 

development of contingency plans. Recent research has highlighted the importance of agility and flexibility 

in managing supply chain risks, particularly in fast-changing environments (Bai & Sarkis, 2021). 

Risk Monitoring and Response: 
Continuous monitoring and rapid response are critical for managing supply chain risks. Technologies such 
as the Internet of Things (IoT) and blockchain enable real-time monitoring of assets, goods, and processes 

across the supply chain. This provides visibility and allows for faster decision-making when risks 

materialize (Wang et al., 2020). 

Emerging Technologies in Supply Chain Risk Management: 
Recent technological advancements are revolutionizing risk management in supply chains, and enabling 

organizations to predict, identify, and mitigate risks more effectively. This study undertook a systematic 
review of literature on modern slavery in management of supply chain, (Vanja Strand, Maryam Lotfi, , 

Anthony Flynn, , & Helen Walker,, 2024). The aim of this study was to find the relation between the level 

of green innovations, supply chains sustainability and internationalization of enterprises. Study found that, 
all these three aspects are significantly interconnected, thus reinforcing each other, (Anjum, N.A., Shahid, 

Z.A., Mubarik, M.S., & Mazhar, U., 2024). 

Artificial Intelligence (AI): 
AI and machine learning algorithms are becoming increasingly important in supply chain risk management. 

These technologies analyse large volumes of data from various sources to identify patterns, predict potential 

disruptions, and suggest mitigation strategies. AI's ability to forecast demand, optimize inventory, and 
predict potential supplier failures is transforming supply chain resilience (Chung et al., 2021).  

AI and machine learning algorithms can analyse vast amounts of data from multiple sources to predict 

potential risks in supply chains. By identifying patterns in data, AI can provide actionable insights into 
potential disruptions, allowing companies to act proactively rather than reactively (Koutsou-Wehling & 

Baryannis, 2020). 

Block-chain Technology: 
Block-chain provides a secure, transparent, and decentralized way to track transactions and goods in the 

supply chain. By enhancing traceability, block-chain enables companies to quickly detect and address 

issues such as fraud, counterfeiting, and delays. It also helps with improving transparency and 
accountability among supply chain partners (Saberi, Kouhizadeh, & Sarkis, 2020). 

Block-chain technology offers a secure, transparent, and decentralized way of tracking and recording 

transactions across supply chains. This enhances visibility and traceability, making it easier to identify and 
mitigate risks related to fraud, counterfeiting, and supply chain disruptions (Saberi et al., 2019). 

Big Data Analytics: 
Big Data analytics enables organizations to process vast amounts of data from various sources to identify 

potential risks in the supply chain. By leveraging predictive analytics, businesses can anticipate risks such 

as supplier delays, price volatility, and demand fluctuations, allowing them to take proactive actions 

(Koutsou-Wehling & Baryannis, 2021). 

Internet of Things (IoT):  

IoT sensors embedded in supply chain assets, such as shipments and machinery, provide real-time data on 
the condition and location of goods. This data can be used to detect potential risks, such as delays, damage, 

or theft, and facilitate rapid decision-making (Niemeyer et al., 2019). 

Challenges in Risk Management: 
Despite the advancements in technology and strategy, organizations continue to face challenges in 

implementing effective risk management practices: 
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Globalization and Supply Chain Complexity: 
The increasing complexity of global supply chains, characterized by diverse suppliers, customers, and 

geographic locations, makes it challenging to manage risks effectively. Disruptions in one part of the world 

can cascade and affect the entire supply chain, highlighting the need for more robust risk management 

strategies (Christopher & Peck, 2020). 

Data Integration and Analysis: 
Effective risk management requires seamless integration of data across various departments and supply 
chain partners. However, many organizations still struggle with data silos, preventing them from gaining a 

holistic view of their risks. Integrating data from various sources and ensuring its accuracy is a significant 

challenge for many companies (Goh, 2020). 

Organizational Culture and Resistance to Change: 
A significant barrier to the implementation of effective risk management strategies is organizational 
culture. Resistance to change, especially in adopting new technologies, can slow down the implementation 

of risk management frameworks. Organizations must foster a culture of flexibility and adaptability to 

overcome this challenge (Pettit et al., 2020). 

COVID-19 and Supply Chain Disruptions: 
The COVID-19 pandemic highlighted the vulnerabilities of global supply chains. The disruption of 

manufacturing, transportation, and logistics networks led to significant delays and shortages in critical 
goods. Companies that had implemented robust risk management practices were able to navigate these 

disruptions more effectively, demonstrating the value of proactive risk management (Choi, Rogers, & 

Vakil, 2020). 

CONCLUSION: 

Effective risk management is crucial for ensuring the resilience and sustainability of supply chains. As the 

global business environment becomes more complex and interconnected, organizations must adopt 

comprehensive risk management strategies that leverage emerging technologies and data analytics. The 
ability to anticipate and mitigate risks proactively can help businesses navigate disruptions and ensure 

continuity in operations. The evolution of technologies such as AI, Big Data, and block-chain plays a 

critical role in reshaping supply chain risk management, making it more dynamic and efficient. By 
embracing these technologies and strategies, organizations can position themselves to thrive in the face of 

uncertainty. 
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