
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 06 Issue: 10 | Oct - 2022                                   SJIF Rating: 7.185                              ISSN: 2582-3930                             

 

© 2022, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM16697                |        Page 1 

Advanced Approaches to Risk Management in Modern Supply Chain Networks 

 

 

Faiz Mohiuddin Mulla 

faiz.mulla95@gmail.com 

 

Abstract 

Globalization and the interconnectedness of our economy have made supply chain networks more susceptible to a 

wider range of risks than ever before, all of which can disrupt operations, undermine business continuity, and put 

financial stability in jeopardy. These can be anything from traditional threats, such as a lack of supplies or delays 

in transportation, to more contemporary problems like cyberattacks and political instability (both domestic and 

foreign). Conventional supply chain risk management methods — which are built on recognizing and counteracting 

risks that companies face at an organizational level — will not be sufficient for the growing required adaptability 

of modern, complex supply chains. In this paper, we discuss several more advanced methods for risk totaling, 

including a proactive approach in identifying risks and modeling only those specific scenarios focused on a supply 

chain network, data analytics used to identify worst-case supply chain scenarios, and, finally, collaborative risk 

management approaches. New technologies like Blockchain, Artificial Intelligence (AI), and Internet of Things 

(IoT) are explored that could be used to optimize the supply chain resilience and scope for real-time risk factor 

monitoring. The challenges and opportunities of these technologies to reduce risks across the supply chain, from 

raw material acquisition to the final delivery of products, are also elaborated in several parts of this paper. This 

paper offers a novel approach to contemporary supply chain risk management, drawing on best practices, case 

studies, and theoretical frameworks to provide guidance on how organizations can optimize their risk management 

processes in order to maintain continuity of operations amid both dynamic and evolving risks. It also assesses where 

AI, IoT, and blockchain can play into existing or innovative risk management strategies, allowing companies to 

become more nimble to disruptable events. In conclusion, it illustrates that an integrated approach to risk 

management through technology provides organizations the opportunity to take a proactive stance while 

maintaining organizational agility under uncertainty and competition — improving supply chain efficiency and 

customer service. 
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1. Introduction 

Supply chains become more complex and international, involving many suppliers, logistics providers, and a wide 

variety of product lines. The idea is that, despite supply chain management having numerous benefits from the scale 

and diversity we have these days, it also comes with many risks that can challenge operational performance, timely 

delivery of service to market, and, indeed, customer satisfaction. Those fall into the categories of operational risks, 

financial risks, geopolitical risks, and technological risks. As supply chains have become increasingly interlinked 

across global boundaries, the exposure to these types of risks has also increased, and so how organizations manage 

risk needs to change. 
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Traditional approaches to risk management emphasize the identification of risks and the development of reactive 

contingency plans. In the context of today's global markets, where speed and interdependency are rampant, these 

reactive measures do not seem to work. The COVID-19 pandemic, for example, revealed numerous weaknesses of 

the supply chain networks that were frequently underestimated, such as over-reliance on single-source suppliers, 

non-modern technologies, and inadequate real-time monitoring systems [2]. It also demonstrated that the best way 

to endure such disruptions is through continuous monitoring of risk exposures with the capacity for dynamic 

responses [9]. 

Consequently, contemporary supply chain risk management has progressed from such conventional systems to a 

more modern supply chain solution leveraging advanced technologies and an increasing inclination towards 

collaborative approaches with the objective of improved resilience. Industry-leading technologies like Blockchain, 

the IoT, AI, and data analytics can provide all organizations with advanced–thinking solutions to predict, detect, 

and manage risks before they escalate into disruptions. Such tools are allowing organizations to pivot away from a 

more reactive approach toward risk management and towards proactive and dynamic real-time identification and 

mitigation of risks. 

This paper lays out how, with the help of new technologies in risk management strategies, it can subsequently give 

provider solutions to strengthen the modern S/C face. facesalso looks at case studies that highlight how 

organizations are currently using these tools to improve their resilience and supply chain continuity in a rapidly 

evolving global marketplace. 

 

2. Advanced Approaches to Supply Chain Risk Management 

2.1 Proactive Risk Identification and Assessment 

Identification of Risks: The very first step in any advanced risk management strategy is the identification of risk. 

Conventional risk identification approaches are based on time-decoupled periodic assessments of risks and rely 

either on past data or the opinion of experts. However, they are slow to respond to supply chain dynamics that 

change rapidly nowadays. In contrast, proactive risk management focuses on the ongoing identification of risks and 

their real-time monitoring by the use of advanced analytics and machine learning [4]. 

AI-based predictive analytics tools enable businesses to scan huge volumes of data in real-time and discover 

potential risks on the horizon. These tools are able to forecast demand fluctuations, detect the possibility of supply 

or logistics disruptions, and even predict the possibilities for geopolitical events disrupting supply chain operations 

[10]. As an example, Walmart utilizes machine learning models, which enable it to predict sales patterns of items 

and optimize inventory levels, reducing stockouts and overstocking even during upswings on demand [4]. 

These risk assessment tools merge historical data and predictive analytics to build an overall risk profile of a 

company’s supply chain. Identifying risk hotspots allows businesses to implement a focused plan to minimize or 

eliminate the potential for disruption. For example, sophisticated supply chain simulations and scenario planning 

enable organizations to model the impacts of different risks and proactively formulate responses — whether it is 

diversifying suppliers, changing lead times, or both [3]. 

2.2 Supply Chain Network Modeling 

Supply chain disruption management requires a nuanced understanding of how risks flow through a complex 

network of suppliers, manufacturers, and distributors. Supply Chain Network Modeling: This helps in getting a 

view of the whole supply chain from one place and understanding where your vulnerable points exist & how can a 
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disruption at one node propagate through the network. However, this is more crucial than ever in an interconnected 

world where disruptions can have widespread ramifications outside of the area affected [1]. 

Since it is hardly possible for a single entity to make optimized decisions in isolation, network optimization, and 

multi-echelon supply chain modeling help their businesses to understand each other. Some examples can be 

simulating the effect of a natural disaster or transportation delays on the supply chain network so that businesses 

can prepare via contingency plans for alternate suppliers or routes [3]. With these modeling tools, companies can 

simulate multiple risk scenarios and build supply chains to withstand risks. 

Additionally, geospatial modeling tools — utilizing GIS (Geographic Information Systems) technology — are 

gaining traction for companies operating global supply chains. When risk data is overlaid with geographic 

information, it enables businesses to forecast the impact of weather-related and corresponding disruptions at a more 

granular level, such as specific shipping routes [8]. 

2.3 Real-Time Monitoring and Data Analytics 

Real-time operation visibility is a key component of risk management in modern supply chains. With the help of 

IoT, cloud computing, and big data analytics, companies are able to have enormous amounts of information from 

every source in their supply chain being collected and analyzed [6]. Inventory levels, shipment tracking, sensor data 

from IoT devices, and even sentiment analysis of social media, which can show possible disruptions, all make up 

this data. 

IoT sensors help in tracking goods while in transit, monitor temperature and humidity in warehouses, and detect 

anomalies that could be a sign of risk (e.g., potentially delayed shipments or damaged goods). Take Maersk, for 

instance; the global shipping company utilizes IoT in their transport containers as an example to monitor 

temperature that needs keeping while suitable goods are being transported across global oceans; along with that, 

machine learning algorithm-driven predictive analytics platforms evaluate historical and real-time data to predict 

the risk and propose corrective actions like rerouting shipments or changing inventory [7]. 

2.4 Collaborative Risk Management 

In modern supply chains, shared risk management will continue to move towards the center. Risks anywhere in the 

supply chain can cascade throughout the entire system due to interconnections among supply chain networks. 

Shared risk management allows supply chain partners to share information, resources, and strategies for risk 

mitigation. With a collaborative environment, organizations can co-force with one another to mitigate risk 

situations, exchange data on vulnerabilities, and coordinate disruptions [2]. 

In detail, Blockchain technology is vital to promote collaboration due to its availability of a transparent, secure 

decentralized ledger that can be used as an entry and sharing form for supply chain data [6]. IBM and Walmart, for 

instance, have deployed blockchain-based solutions to track food items from farms to stores, increasing the supply 

chain's transparency and accountability. This ensures that any contamination and product safety problems can be 

quickly traced, preventing large recalls and fallouts for customers [5]. 

They also help partners engage in common contingency planning resources, with stakeholders across the supply 

chain teaming up on how they can respond in the event of a disruption. Ford and General Motors worked with 

suppliers to develop a joint risk management framework for addressing supply chain contingencies arising from 

events such as natural disasters, labor actions, or geopolitical upheaval [4]. 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 06 Issue: 10 | Oct - 2022                                   SJIF Rating: 7.185                              ISSN: 2582-3930                             

 

© 2022, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM16697                |        Page 4 

3. Challenges in Implementing Advanced Risk Management Strategies 

While the adoption of advanced risk management strategies offers significant advantages, organizations face 

numerous challenges in their efforts to integrate these methods into their existing supply chain operations. These 

challenges range from high upfront costs and technological complexities to employee resistance, data security 

concerns, and the need for skilled professionals to manage emerging technologies effectively. Below, we explore 

these challenges in more detail. 

3.1 High Costs and Technological Complexity 

The overwhelming cost of implementation is one of the greatest deterrents to the adoption of advanced risk 

management, which presents a formidable barrier. Advanced implementation of emerging technologies like 

Artificial Intelligence (AI), Internet of Things (IoT), Blockchain, and analytics in supply chain operations entails 

heavy investment in hardware and software. AI- Predictive analytics systems powered by AI may have high 

development costs or licensing fees, and the cost of IoT devices (sensors and RFID tags) can easily scale up 

depending on how broad the network is [7]. 

Besides, organizations need to dedicate resources for systems integration – ensuring that new technologies are 

compatible with existing legacy systems such as Enterprise Resource Planning (ERP) and Warehouse Management 

Systems (WMS). Combined technology stacks often need bespoke solutions that lead to high consulting fees, costly 

technical support, and slow implementations. 

More importantly, SMEs might find it hard to justify such a large upfront cost. Unlike larger companies that possess 

all resources, SMEs are often limited with budgets and cannot afford to upgrade their infrastructures fully. 

Competing in a supply chain world that is becoming more tech-centric will not be easy in such challenging 

economic conditions. As a result, organizations need to and should take the time to assess the ROI while keeping 

in mind that most companies would do well to continue phasing in advanced risk management technology so as to 

not incur net negative costs upfront. 

Cloud provides scalable and flexible options but does not require a heavy upfront investment in physical 

infrastructure, so that can solve some of the challenges [4]. These solutions can ease the initial capital burden 

without sacrificing acchigh-qualityquality technologies. 

3.2 Resistance to Change and Organizational Culture 

One of the major issues when dealing with the application of advanced risk management techniques is 

organizational culture and employee reluctance towards change. As operational workers are often used to more 

traditional forms of risk management, one might expect that there will be some reluctance to embrace new systems 

completely. The reasons behind this resistance can be fear of losing their job, feeling unfamiliar with the new 

technology, or having doubts about the genuineness of changes that are proposed. 

Specifically, workers engaged in supply chain activities such as inventory control or logistics may see the 

emergence of automation, AI, or IoT technologies as a risk to their jobs [2]. However, automation specifically can 

be seen as a job killer, which may incite pushback from warehouse workers, truck drivers, and other individuals 

who believe that technology will eliminate jobs for people. Moving from manual to automated systems may also 

require an adjustment period, and some employees may feel overwhelmed or lack sufficient preparation for the 

transition. 

Resistance to change can happen at multiple levels of the organization: leadership, middle management, and 

frontline employees. The full benefits of advanced risk management practices are poorly understood by decision-
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makers, resulting in almost tepid organizational buy-in and adoption. The absence of executive support can slow 

down the implementation process and diminish risk management [9]. 

The route to overcoming this resistance entails a holistic change management approach that focuses on employee 

participation, training, and communication. When organizations take the time to clarify how new innovation can 

help — whether in terms of productivity, augmentation of jobs performed in a workplace, or personal development 

and learning opportunities — one can avoid resistance forces and build an environment for nurture. Moreover, 

engaging the employees early on in the decision-making and implementation process and offering practical 

exposure/training with the book of records during the transition will ensure a smoother transition along with 

incentives [9] 

3.3 Data Security and Privacy Concerns 

As supply chains are digitally connected and every business process produces data, the amount of information that 

is being created and exchanged has surged. This raises huge risks in terms of data protection and privacy, especially 

now that, with such use cases, many stakeholders will share sensitive information. The emergence of new 

technologies, such as IoT and blockchain, generates new data points that are open to cyber threats, data breaches, 

and unauthorized access [6]. 

For instance, IoT-enabled devices may gather real-time data pertaining to inventory amounts, transportation states, 

environmental factors, and product statuses. However, unless these data points are secured, they might get hacked 

and millions of records lost, along with your money and reputation. The rollout of the blockchain, on the other 

hand, presents a whole new set of security challenges regarding decentralized data. Blockchain is built on the 

premise of a high level of data integrity, but the public ledger system that allows for many blockchain exchanges 

could be attacked in some ways. 

As digital technologies become more pervasive, businesses need to implement cybersecurity solutions like data 

encryption, multi-factor identification, and secure communication protocols to protect sensitive supply chain 

information. Moreover, organizations have to adhere to privacy regulations and industry standards concerning data, 

such as GDPR (General Data Protection Regulation) in Europe, which imposes high demands on how companies 

handle and protect customer and partner information. 

3.4 Lack of Skilled Workforce 

The biggest obstacle to implementing higher-level risk management strategies in the industry is a shortage of talent 

able to manage and develop these new systems. The need for technology specialists, namely data scientists, 

engineers, and even cybersecurity professionals who can monitor these systems is on the rise with AI, blockchain, 

and IoT [7]. However, the talent pool is search-lighting to find experts in these complicated technologies. 

This talent shortfall is especially pronounced in early-adopter sectors, where the skills gap in supply chain risk 

management pairs with systemic problems stemming from immature technology adoption. The blockchain 

revolution is still yet to be fully materialized in a lot of sectors, and as it goes into place, too few professionals exist 

with sufficient experience in smart contracts, decentralized ledger systems, or blockchain integration in supply 

chain operations. In the same vein, learning anding-and predictive analytics-based supply chain operations remove 

functions that traditionally had more of an operational profile but not necessarily a lot of data and programming 

skills. 

In response to this difficulty, businesses need to focus on employee training and development programs to raise the 

skill levels of their current workforce. Partnering with educational institutions can also lead to a future pipeline of 

talented labor equipped to deliver on the needs of current supply chains. Third, collaboration with third-party 
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technology experts may assist businesses who want to implement these technologies but cannot afford full-time 

employees [2]. 

 

4. Conclusion 

Finally, to have the resilience of a supply chain and reduce or absorb the impact of disruptions in a common 

language, modern thinking approaches in risk management for actual supply chain networks are needed. New 

Technology: AI, IoT, Blockchain, and data analytics are powerful tools that make it possible for businesses to take 

preemptive action in risk identification, real-time monitoring, and financial network efficiencies or collaboration 

for the exchange of risk solution sourcing. Through these technologies, organizations can predict risk factors, 

improve decision-making and response to disruptions, and, at the end of the day, construct robust business 

continuity by reducing supply chain failure. 

However, it is not easy to implement advanced strategies. Businesses end up facing extensive upfront costs, 

integration challenges between systems, common resistance to change, fears over data security, and a lack of 

professionals skilled in the technology. Addressing these barriers will take focused planning, investment in training 

at all levels, and a holistic change management approach. However, organizations can effectively leverage 

advanced risk management technologies to build adaptable and resilient supply chains to handle these challenges 

head-on in an increasingly fast-changing global market. 

The future of supply chain risk management will involve the further implementation of emerging technology and a 

more collaborative and proactive approach to enacting risk mitigation. As the growing reliance of businesses on 

real-time data and AI-driven analytics will allow for risk identification, assessment, and mitigation to become even 

faster and more efficient over time, organizations will be able to prepare themselves far better against potential 

disruptions while ensuring they remain step ahead in an increasingly complex global landscape. 
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