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This research critically reviews the effectiveness and efficiency in different approaches to risk 

management intended for enhancing resilience, efficiency, and sustainability of supply chains 

globally. It outlines advantages and challenges related to supplier diversification, new 

technological advancements (IoT, AI, Blockchain), and collaborative approaches. The results 

prove that the performance of a supply chain is significantly enhanced with these strategies; at the 

same time, these are expensive and somewhat complex to implement, especially for small- and 

medium-type enterprises. The research underscores that tailor-made risk management approaches 

both industry and firm-specific are imperative to gain supply chain resilience and sustainability. 
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Chapter 1: Introduction  

1.1 Research Background  

With this incredible interdependence of today's global economy, supply chains have ranged from 

one country into other continents and from one supplier to many consumers. The more complex 

supply chains are, the more they are subjected to all kinds of: from geopolitical to environmental 

and technological risks. Therefore, management of every kind of risk is no less significant in the 

global supply chain because such risks can change the ability to conduct operations, lead to cost 

escalation, and tarnish the image. Historically, there has been a far greater pre-occupation with 

risks that are financial in nature when it comes to business risk management. The canvas has 

broadened to include wide-ranging risks affecting all aspects of operations. Tachizawa and Wong 

(2020), said that risk management is the process of identifying, analyzing, and mitigating risks that 

could affect the capital or earnings of a firm. The 2008 financial crisis and the recent technological 

disruptions have underscored the importance of building robust risk management frameworks. 

Risk management strategies for global supply chains should target addressing place-based specific 

challenges and the nature of risks at that scale and complexity. As Nakonechna and Petryk (2022), 

have described, in regard to risks such as a pandemic, trade war, or natural disaster, advanced 

strategies for mitigation are needed against this kind of perturbation, which can have a devastating 

effect on the resilience and sustainability of a supply chain. Similarly, Júnior et al. (2023), stated 

that companies with transparent and sustainable supply chain practices are more robust in case of 

disruptions. The critical importance of effective risk management notwithstanding, there is still 

great divergence in the existing literature on the effectiveness of strategies across different 

industries. What might work easily for other industries could simply be too expensive, taking into 

consideration coordination and operations, for others. Consequently, they do not find it easy to 
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source from multiple suppliers. The main fields: IoT, blockchain, and AI projected to offer new 

opportunities not just toward supply chain transparency and efficiency; they are also supposed to 

provide risks in cybersecurity, in general, and the risk of new investments. 

Otherwise, there are also geopolitical risks, which are the distortions in trade and political 

instability, leaving companies with no other choices but to make quick changes to strategic plans 

that would not avoid the operations of those in the supply chain. Equally, environmental risks due 

to climate change and pandemics have recently taken a nosedive to a level that much more 

flexibility needs be factored in with regard to the supply chain management process to build in 

resiliency. Gurtu & Johny (2021) opined that technological risks are other risks that include 

cyberattacks, data breaches, and many which generally would require much innovation to keep at 

optimum management levels to assure operational continuity and competitive advantages. The 

literature reports on a rather complex landscape into which the strategies of risk management ought 

to be designed adequately to the specific needs and contexts of industries. Some that have gained 

ground include strategic stockpiling and flexible manufacturing systems. However, 

implementation is quite challenging in terms of cost, coordination, and technological investment. 

This, in principle, requires collaboration among the stakeholders of supply chains in approaches 

to risk management, under close partnership and sharing of information in order to further enhance 

resilience and efficiency. This history underlines the need for an appropriate and flexible risk 

management approach across global supply chains, allowing them to balance resilience, efficiency, 

and sustainability with industry-specific challenges and opportunities. 
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1.2 Research Aim, Objectives and Questions 

Research Aim 

The research aims to critically evaluate and compare the effectiveness of risk management 

strategies implemented in global supply chains across different industries with a focus on 

identifying best practices and innovative approaches that enhance resilience, efficiency and 

sustainability. 

Research Objectives  

o To identify the risk management strategies implemented by global supply chains across 

different industries 

o To assess the impact of geopolitical, environmental, and technological risks on global 

supply chains across different industries 

o To analyze and compare the effectiveness of risk management strategies in enhancing the 

resilience, efficiency, and sustainability of global supply chains 

o To recommend actionable strategies for improving risk management in global supply 

chains 

Research Questions  

o What are the various risk management strategies currently implemented in global supply 

chains across different industries, and how do they vary by industry and scale? 

o How do geopolitical, environmental, and technological risks impact global supply chains 

in different industries, and what are the most significant risk factors affecting supply chain 

stability and performance? 
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o Which risk management strategies are most effective in enhancing the resilience, 

efficiency, and sustainability of global supply chains, and how do their outcomes differ 

across industries? 

o Based on the analysis of current risk management practices and their effectiveness, what 

actionable strategies can be recommended to organizations to improve the resilience, 

efficiency, and sustainability of their global supply chains against future risks? 

1.3 Research Rationale 

As a result of the fact that the risk landscape increasingly becomes uncertain and complex, this is 

a research area greatly in need of building resilience, efficiency, and sustainability in global SCs. 

Companies operate on a global scale, and they are very much exposed to a lot of risks that lead to 

huge and serious disruptions in the supply chain. Therefore, it is a critical necessity for long-term 

sustainability and maintenance of operational continuity, thereby gaining a competitive edge. 

Global supply chains are exposed to a constituent array of risks spreading across geopolitical, 

environmental, and technological threats. According to Trinh et al., the geopolitical risks could do 

so much damage to the supply chains of global operations such as those conducted on behalf of 

large entities, that whenever complications arise such as from a trade war or political interference 

there would likely be the imposition of tariffs, trade barriers, and changes in legislation of the 

country affected. Among other environmental risks are the natural disasters and pandemics that 

expose to the whole world the brittleness of supplies on a global scale, needing much higher 

resilience and flexibility. All these technological advances change the panorama but create new 

opportunities for effectiveness and transparency. On the other hand, it brings new vulnerabilities, 

such as data breaches and cyber incursions. 
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Taschner & Charifzadeh (2020) showed that the importance of effective risk management in global 

supply chains has, in this regard, further been underlined by the COVID-19 pandemic. This 

pandemic led to unparalleled disruptions caused through the vulnerabilities of just-in-time (JIT) 

inventory systems, indicating relaxation by organizations to develop strategies that are resilient in 

their supply chains. Diversified sources of supply and a developed framework were better prepared 

for this risk, thus becoming more receptive to changes, adjustive, and able to recover from the 

disturbances things that have exposed criticality in proactive risk management. Haimes (2019) 

suggested that while the literature has started identifying such growing concerns, a difference or 

gap that remains conspicuous is in the comparative effectiveness of such risk management 

strategies being applied across industries. Still, most existing studies generalize issues and do not 

consider the challenges characteristic of industries. Therefore, this research will evaluate and 

compare the effectiveness of different risk management strategies implemented in global supply 

chains across industries. 

Mizgier (2017) stated that having in mind best practices and innovative ways, the research targets 

making recommendations that are workable in the transformation of globally sourced supply chain 

risk management with a special focus on enhancing resilience, efficiency, and sustainability to 

ensure business response strategies in the global complex risk environment. This will involve close 

analysis of current practices in risk management that affect supply chain performance and pointing 

out areas in which shortcomings have been prevalent. The findings from this paper have 

implications for businesses, policymakers, and academicians. For business, the knowledge 

generated will be useful in designing more-strong risk management strategies that could make 

them more resilient and competitive. Such results would also help policymakers gain insight into 

challenges and opportunities in the area of supply chain risk management in the design of 
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supporting policies and regulation. Overall, the study will add to the research repository and, for 

academicians, bring about more studies based on the importance of and approaches to risk 

management in supply chains. 

This point has been a driving force in addressing solutions to intricate and dynamically changing 

risks that are met in global supply chains. In the modern world, it has become inevitable for 

businesses or industries otherwise they will face a critical situation in getting supplies in uncertain 

or critical situations. From this study, which provides a comprehensive review of the risk 

management approaches within global supply chains across diverse industry sectors, it is hoped 

that this will enhance resilience, efficiency, and sustainability within global supply chains to secure 

general stability and growth of businesses that operate within the global economy. 

1.4 Research Framework 

The research framework investigates the impact of risk management strategy on global supply 

chain resilience, efficiency, and sustainability among various industries. It identifies key 

geopolitical, environmental, and technological risk and analyses their impact on supply chain 

stability. The study employs a deductive approach, leveraging existing theory and qualitative 

methods to gather in-depth insights from stakeholder through secondary data sources. Content 

analysis will decode patterns and themes in the data, providing actionable strategy for ensuring 

good supply chain resilience and sustainability. Ethical considerations and limitations in using 

secondary data are acknowledged to ensure credibility and relevance. 
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Figure 1: Research Framework 

1.5 Structure of Thesis  
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tools and methods used to evaluate the risk management 

strategies across different supply chains. 

Chapter 

4 

Data Analysis 

and Findings 

Presents the data obtained from the research, analyzes it in the 

context of existing theories and models discussed in the literature 

review, and highlights the comparative effectiveness of different 

risk management strategies. 

Chapter 

5 

Conclusion Summarizes the findings and discusses their implications for 

theory and practice. It also provides recommendations based on 

the study's findings and suggests areas for further research in the 

field of supply chain risk management. 

 

1.7 Summary  

The chapter basically provided some background information on the importance of global supply 

chain risk management and the complexities that state how the nature of risks has become dynamic. 

It also laid the foundation of the following chapters that will look in-depth into the analysis and 

detailed findings of the research. Emphasized by this risk sector is that it becomes a time for any 

organization to adopt strong, adaptive risk management strategies; very importantly, it insists on 

the prompt for businesses to transit through the complex global risk landscape and strive for long-

term resilience and sustainability. 
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Chapter 2: Literature Review 

2.1 Introduction  

This chapter will examine the different dimensions of risk management within the context of a 

global supply chain; it will dissect the complexities involved in dynamics which companies need 

to negotiate in order to moderate risk and build operational resilience. This review focuses on the 

risk management strategies implemented in global supply chains and, subsequently, their impact 

on business resilience, efficiency, and sustainability. It further identifies the gaps in current 

research, setting the stage for a comprehensive understanding of the field. 

2.2 Risk Management in Business  

Gurtu & Johny (2021) defined that risk management refers to the process or series of processes 

involving the identification, analysis, and mitigation of risks bearing the possibility of impacting 

either capital or earnings of a firm. Mizgier (2017) stated that the value of risk management has 

increasingly been recognized in the literature, most prominently with the shock waves that the 

recent global financial crises and technological disruptions have sent through businesses and 

economies in general. This will mean that the risk management would work in a manner through 

the effective functionality that it would play a protective role that allows the businesses to 

minimize the possible losses of their investment and effectively utilize opportunities for growth, 

as Zou et al. (2018) stress. On the other hand, this behavior is not risk-averse; it, of course, involves 

an understanding and management of the risks in support of strategic decision-making. 

Risk management is important for reasons that go beyond financial stability, touching more on 

overall business sustainability and resilience. Aven (2016) said that business requires an accurate 

risk management process due to their dynamism in the quick changing global environment, 
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affecting not only the international market but also changes in the regulatory environments. 

Taschner & Charifzadeh (2020) showed that firms having strong risk management frameworks are 

able to respond and bounce back from adverse events. The trick, of course, would be in 

implementing a balanced approach and not snuffing out innovation. In contrast, too rigid risk 

management could likely disable entrepreneurial activities by developing a risk-averse culture 

within organisations. Srivastava & Rogers (2021) outline that they are not efficient and could likely 

disable entrepreneurial activities through the development of a risk-averse culture within 

On the positive side, effective risk management has been linked to enhanced organisational 

performance. Farooq and Shehzad (2019) also established in their study that there exists a positive 

relationship between risk management practices and financial performance of the firms quoted at 

the New York Stock Exchange; hence, indeed, risk management contributes toward competitive 

advantage and enhanced shareholder value. According to Trinh et al. (2019), the effect goes further 

to affect the level of trust of the stakeholders and reputation, since a firm that is reported to be 

managing the risk effectively acquires higher levels of confidence from its stakeholders. On the 

other hand, the consistent is not true in all cases regarding risk management impacts. Some studies 

have outlined the potential drawbacks, especially referring to cost and resource allocation. For 

example, Haimes (2019) suggested that the effective management of risks would require 

significant financial and manpower resources, which might equally divert attention from other 

vital areas, such as research and development. Such an exclusive concern with risk management 

could lead the organizations to organizational inertia; those involved would become averse to any 

possibility of risk and hence avoid innovativeness and the need for response to market dynamics  

This perspective, therefore, is highly critically analyzed since evidently, while risk management is 

of the essence in the enhancement and protection of business performance, the management of its 
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implementation has to be balanced. It behooves the organization to nurture a culture that sees risk 

management as important but not overpowering to the strategic decision-making process. This 

calls for a deep understanding of the risks the business holds and possible trade-offs between risk 

mitigation and opportunity pursuit. 
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2.3 Global Supply Chains of Business  

The dynamics of global supply chains have key influences on business operations and the success 

of these enterprises, affecting the economic landscapes where they operate. Recent literature 

develops this understanding further, much needed when taking into account the prevailing trends 

in further globalisation and technological advance. For example, Ivanov et al. (2019) study the 

dynamics of supply chains across the globe, which are recommended to put on the protective belt 

since they stand at great risks from kinds of disasters, including natural calamities, trade wars, and 

pandemics. They call for the means of ensuring advanced strategies in risk management to 

guarantee resilience and sustainability. This view is supported by Baryannis et al. (2018), who 

pointed out that companies with even more transparent and sustainable practices of their supply 

chain recover from disruptions faster and hence insinuate that strategic resilience is significant in 

global supply chain management. 

However, the pursuit of global supply chain efficiency often comes with its own set of challenges.  

For example, Soleymani and Oveysi Nejad (2018) indicate that, from the fact that the urging for 

cost-cutting and gaining efficiency from the global supply chain, firms might be encouraged to 

become more vulnerable to an increased level of potential sources of disruption. Nakonechna and 

Petryk (2022) further argue that supply chain strategies aimed at optimizing operations, such as 

Just-In-Time (JIT) inventory systems, can actually flare up the impact from any kind of disruption, 

expected or unexpected, which can culminate in huge operational and financial losses. This 

criticism is further developed by Miranda-Ackerman et al. (2021), who argue that in their focus 

on efficiency, the majority of firms had tended to miss the importance of redundancy and flexibility 

in their supply chains, literally putting them at the risk of foregoing long-term efficiency for short-

term efficiency. 
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On the other side, technology improvement and digitalisation present opportunities for better 

global supply chain management. According to Queiroz et al. (2020), the new technologies that 

can change the game for the supply chain are the Internet of Things (IoT), Artificial Intelligence 

(AI), and blockchain. They clearly open new paths of efficiency, transparency, and security. Qazi 

et al. (2018) mentioned that real-time tracking of goods and predictive analytics for inventory 

management to secure, transparent transactions that collectively improve the performance of the 

global supply chain. Yet with such advances in technology, the question of social and 

environmental impact by global supply chains remains. Kozlowski et al. (2019) are very critical 

about the sustainability practices in global supply chains, arguing that despite increasing pressures 

towards more sustainability and more ethical practices, there are still immense chasms. They are 

also of the view that most of the time, there is too much focus on economic efficiency that very 

often overshadows social and environmental considerations, and very many companies are unable 

to integrate sustainability at the core of their supply chain strategies. 
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2.4 Risk Management Strategies in Global Supply Chains 

In the world of global supply chains, which is increasingly being more interdependent, there can 

be no emphasis more important than what is laid on effective risk management strategies towards 

resilience and sustainability. Mital et al.  (2017) stated that the most important strategy is being 

seen as the diversification of supplies, particularly emphasized by recent disruptions like the 

COVID-19 pandemic. This means that reliance on one or a few suppliers is actually subjecting 

them to greater exposure to supply chain risks and hence should diversify the sources of supply. 

This resonates well with Balchat & Abed (2019) showing the way companies that had diversified 

supply sources could keep going by shifting among the suppliers quickly during the pandemic. On 

the other hand, diversification may be complicated and challenging to coordinate, thus tending to 

dilute focus and increase operational costs. 

According to Júnior et al. (2023), another remedy with immense implication in risk management 

within global supply chains is the adoption of advanced digital technologies. They include the 

Internet of Things (IoT), blockchain, and artificial intelligence (AI). Cui et al. (2020) argued that 

technology enhances transparency in business practices and allows companies to do real-time 

monitoring, therefore easing their risk management practices by identifying and managing them 

proactively. For example, blockchain enables a level of traceability and security beyond anything 

ever seen or experienced, hence lowering the associated risk levels of fraud and compliance.  

However, the high cost of investment, which involves the hardware cost for setting up the 

virtualization infrastructure, and technical skill involvement may limit the accessibility of the same 

to many organizations. Dubey et al. (2020) noted that a "digital divide" exists between large 

corporations and small-to-medium enterprises (SMEs). Strategic stockpiling in the form of 

maintaining buffer inventories remains relevant even today in this era or not and is what the 
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discussion by Jacobs and Singhal (2020) brings forth as a relevant carry toward cushioning the 

impact of sudden spikes in demand or supply chain disruptions. Even though it does bring about a 

safety net, strategic stockpiling ties up capital and resources, which otherwise could be used to 

invest in growth opportunities. More importantly, the strategy is likely to lead to huge losses on 

the part of firms that either operate in industries whose products' shelf life is short or the ones that 

are prone to rapid technological obsolescence. 

 

Figure 2: Global Supply Chain Risk Management Strategies 
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process of manufacturing, able to make relevant changes in the discrepancies of demand or 

disruptions occurring in the supply chain. Wieland and Marcus Wallenburg (2021), on the other 

hand, are for the flexibility arising from agility and responsiveness presented by flexible 

manufacturing systems. However, Srivastava & Rogers (2021) opined that there is huge need for 

both technological and training investment, where the benefits realized are not so easily 

forthcoming and thus present a huge decision-making dilemma for managers. Supplier 

collaboration and partnership are some of the strategies an organization realizes for the purpose of 

risk mitigation in their supply chain. Close collaboration may provide a better understanding and 

joint strategy in the management of risks. Scholten and Schilder (2015) add that through the use 

of collaborative approaches, they can be able to achieve enhanced resilience and innovation. In 

either of the cases, there should be a high level of mutual trust and commitment—a goal that is not 

easily achievable, especially with the high competitiveness perspective or when the power balance 

among partners makes a difference. 

Lastly, a comprehensive risk assessment and management framework is to be designed. The 

frameworks of such type must have the systematic identification, assessment, and prioritization of 

risks. After this, strategies are to be developed in order to manage such risks. Manuj and Mentzer 

(2018) pinpoint that such frameworks are of importance, in the sense that they bring a structured 

approach to risk management, in order to be assured that resources will be well used toward the 

effective mitigation of most important risks.  
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2.5 Impact of Geopolitical, Environmental, and Technological Risks 

The geopolitical, environmental, and technological risks are posing as complex challenges for the 

supply chains in a dynamic global environment, which now cause greater influence. Geopolitical 

risks — from trade wars to sanctions to political instability — fundamentally redefine the rules of 

the global supply chain. For example, a groundbreaking article by Bode et al. (2018) demonstrated 

quite vividly how disputes of a geopolitical nature could easily lead to trade disruptions, increased 

operational costs, and near certainty for rapid strategic adjustments. For instance, the US-China 

trade war has evidenced that tariffs and barriers to trade have impelled changes in the network of 

the supply chain. This is because companies have to move to reorganize their strategies in sourcing 

and manufacturing. However, Gasiorek et al. (2019) add that such disruptions are also a call to 

supply chain agility and innovation, as business tirelessly seeks to mitigate the risk by diversifying 

through other alternative markets. This dichotomy creates a implication whereby, on one side, the 

risks are quite immense, and on the other side, they lead to strategy development within global 

supply chains. 

Environmental risks comprise climate change, pandemics, and natural disasters. In the most recent 

case, the COVID-19 pandemic has only proven how risky and vulnerable global supply chains are 

in the face of environmental shocks. Ivanov & Dolgui (2020), opined that the pandemic has 

brought disruptions to an unprecedented level and shed light on the fragile nature of JIT supply 

chains, which points to enhanced resilience and flexibility. However, an opinion has come up from 

Queiroz et al. (2020), who argued that the pandemic was working towards the rise of adoption of 

supply chain sustainability and resilience practices, whose focus rested mainly on environmental 

sustainability and social responsibility. This perspective presumes that, harmful in the short term, 
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in fact, the span of environmental risks will inflame long-term initiatives on sustainability within 

global supply chains. 

The modern challenge that is being faced in relation to the security and integrity of the supply 

chain is emerging technological risks like cyber-attacks, data breaches, and obsolescence. Autry 

and Bobbitt (2017) emphasize that an increased dependency on digital technology is evidently the 

latest exposure of vulnerabilities to supply chains, which holds serious implications for operational 

continuity and competitive advantage. In this background, authors such as Wang et al. (2019) 

argued that technological breakthroughs, among them blockchain and artificial intelligence, 

provide powerful mechanisms in making efforts toward the mitigation of risks that could threaten 

the transparency and security of the operations of the supply chain. Such a juxtaposition 

underscores the critical balance of how to take advantage of technology for optimization of the 

supply chain while managing the risks involved in this digital transformation.  
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2.6 Effectiveness of Risk Management Strategies 

The literature that has reviewed the realm of risk management strategies in the context of business 

operations is really wide, providing a myriad of views regarding its effectiveness. The core of this 

discussion is that risk management is more than just mitigation. It is part of making choices in the 

enhancement of resilience and competitive advantage, so to speak. It is at this point that substantial 

literature, such as studies conducted by Gurtu & Johny (2021), underlined a positive relationship 

between comprehensive risk management strategies and organizational performance, and argued 

that good treatment or management of risks would help firms improve operational efficiencies or 

financial outcomes. Taschner & Charifzadeh (2020) stated that the embedding of risk management 

into strategic planning avails room for a proactive posture rather than the prevalent stance of 

reacting to threats in the environment. Thus, positioning organizational capabilities to effectively 

deal with the uncertainties. 

On the contrary, the rosy picture of risk management strategies in the highest dynamic and complex 

market environments, the latest studies have initiated a critical view regarding the actual impact 

of such strategies when they are implemented. Blackhurst, Dunn, and Craighead (2020) take on 

the unintended complexities and implementation consequences, which occur when deploying new 

advanced risk management tools and techniques. Soleymani & Oveysi Nejad (2018) point out to 

cases where overreliance on sophisticated risk models has bred complacency with the consequent 

underestimation of risk, be those high impact and low probability risks, as was clearly witnessed 

in the 2008 financial crisis. Qazi et al. (2018) further strengthens this criticism to point out that 

most of the time, the strategies of risk management are not able to gauge the systemic risks cutting 

across the organization, which signals a gap in the literature to handle interlinked risks 

characteristic of a globalized economy. 
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New digital revolution, new digital technologies, and new cyber threats—each has been bringing 

risk management into new dimensions. According to Queiroz and Wamba (2019), some of the 

recent studies suggest that digital transformation is signaling toward both exposure to new 

vulnerabilities and sophisticated cyber-attacks for double action by organizations. The promising 

technologies that open new opportunities for real-time tracking and risk mitigation are blockchain 

and artificial intelligence. This will have to depend on the effectiveness of the strategies under the 

context of risk management, which will have updated risk assessment models to provide for those 

threats. 

The argument also stretches to risk management effectiveness within some specific sectors, 

whereby subtleties of the various industries can be pointed at to dictate applicability and success. 

This is further shown in the supply chain management, as reported by Sodhi and Tang (2018), 

where it was evidently revealed: importance revolved around supply chain mapping and 

collaboration with suppliers to take the lead in mitigation against the risks emanating from 

increasing disruptions and volatility. These, however, are an observation that in successful 

implementation of these strategies across supply chain networks, which have global diversity, are 

ridden with challenges. Thus, risk management practices do take cognizance of contextual and 

situational awareness. When these perspectives are synthesized, there emerges an apparent fact 

that, while the potential strategies have a bearing on organizational resilience and performance, 

their level of effectiveness is intrinsically linked with the specified context in which the application 

occurs, organizational adaptiveness, and the dynamic nature of the risks. 
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2.7 Managing Risks in Global Supply Chains in Different Situations  

Global supply chain risks are considered very significant business strategic areas, attracting 

scholarly severe focus. International trade has expanded with complexities that require very 

sophisticated risk management strategies to enable business organizations to sustain operations 

and profitability. This review paper is, therefore critical, looking at some available literature on 

how businesses manage risks in global supply chains across various business scenarios with valid 

statistics and examples to back the different claims. 

One of the most important approaches to managing supply chain risks is identifying and 

subsequently mitigating such risks. Wang et al. (2019) has stated that visibility and flexibility in 

the supply chain are necessary conditions to react effectively to disruptions. More recently, 

McKinsey reported that companies with end-to-end supply chain visibility were better able to 

handle the COVID-19 disruptions than their counterparts: they stood down just 3% in EBITDA 

compared to 8% for others. However, Jacobs and Singhal (2020) counter Sheffi's argument and 

opine that extreme flexibility could increase operational costs. There is, therefore, a need for a 

balanced sense of flexibility according to the requirements of a particular industry. 

The literature also highlights the importance of risk assessment tools. Literature cited by Chopra 

and Sodhi mentions that the traditional risk management model through the use of Failure Mode 

Effects Analysis or FMEA can be adapted to a supply chain to determine points of failure 

vulnerability. This has been a hedged method because previous empirical research studies have 

shown that it dramatically reduces the impact created through disruptions. This, however, is 

critiqued by Fan and Stevenson (2018) on the plane that the quantitative methods, because of their 

nature, hardly portray the qualitative part of the risk, for example, geopolitical instability and 

supplier reliability. 
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Technological integration helps to increase the level of resilience toward a supply chain. Araz et 

al. (2020) indicated in their study that advanced analytics and related real-time data, for example, 

need to be predictive about the potential disruptions far beforehand. Predictive analytics with the 

power of AI, when applied, will predict possible delays along with automated contingency steps. 

For example, AI has been quoted to be used by Amazon in the management of its inventory and 

logistics—serving as a standard in mitigating the risks in the supply chain operations. However, 

Gasiorek et al. (2019) counter this optimism by showing that the cost of integration of such 

technologies is very high and, hence, may not be friendly to small and medium enterprises. 

Furthermore, blockchain technology has been advocated as a functional tool for improving 

transparency and traceability within supply chains. Baryannis et al. (2018) claims that with the 

implementation of blockchain, the risks of fraud and counterfeiting would be significantly 

lowered, referring to such a tool implemented by Walmart to track foods. At the same time, 

although very promising, blockchain implementation is still at the stage of early development, with 

such issues as scaling and acceptance by regulatory authorities indicated by Balchat & Abed 

(2019) as functional problems. 

Diversification strategies are often quoted as a way of spreading risk. A case in point is the reaction 

of major automotive manufacturers such as Toyota and Ford after the 2011 Thailand floods and 

the 2011 Tōhoku earthquake, which led the companies to resort to multi-sourcing (Miranda-

Ackerman et al., 2021). This strategy means that an upset in one supplier doesn't cripple the entire 

production line. The concept is further criticized by the researchers in Queiroz et al. (2020), who 

argue that increased diversification leads to coordination complexities and dilution of focus, 

thereby increasing risk rather than mitigating it. 
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Also gaining momentum is the idea that companies should not rely only on China for supply—a 

"China plus one" strategy. This is for diversification to reduce geo risks, as well as to lower 

expensive labor costs. According to Srivastava & Rogers (2021), 64% of the companies surveyed 

implemented or are planning to implement the strategy. The deal is going to involve an increase 

in logistical expenses and complexities in managing relationships with suppliers across countries. 

Cultural and regulatory environments also have a significant impact on global supply chain risk 

management. For example, Dubey et al. (2020) illustrate that local laws' understanding and cultural 

particularities are required to design effective risk management. By way of example, the difference 

in labor laws across countries may influence the stability of the supply chain at times of strikes or 

labor disputes. The pharmaceutical industry is an excellent example of how careful regulatory 

compliance strategies need to be given when the guidelines within the EU and those coming from 

the United States are not the same for the approval and manufacturing of drugs. 

However, adaptation to such regulatory frameworks demands a heavy investment in local 

expertise, and hence this in itself can be a barrier toward global expansion. Kozlowski et al. (2019) 

point out that the financial and operational cost of meeting multiple regulatory requirements can 

be particularly burdensome for small firms. In addition, the dynamism of such regulatory 

environments—for instance, shifts in trade policy wrought by different US administrations—

complicates the issue further.   

Many researchers have advocated for collaborative approaches with regard to risk management. 

According to Nakonechna and Petryk (2022), collaboration can offer a shared deal in 

understanding and mitigation of risks among the supply chain partners. The authors argue that 

relations in supply chain management, such as shared risk assessments and joint contingency 

planning, increase the collective resilience of the supply chain. The nexus between companies' 
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collaboration with competitors to manage risks has also been looked into, with some positive 

outcomes noted in the tech industry with the conception of "coopetition".  

However, Trinh et al. (2019) criticize this line of thought because it is stated that too much 

dependence on alliance can, in turn, result in a situation characterized by over-exposure to partner 

vulnerabilities. They elaborate that the case of Delphi, a key automotive supplier that went under, 

also resulted in General Motors suffering as it also depended on the same supplier. Furthermore, 

the essence of collaboration often leads to the call for high trust and transparency, which is usually 

hard to come by, especially in competitive industries (Haimes, 2019).  

The variety of strategies outlined in the literature on risk management in global supply chains has 

its proponents and detractors: technological advance and diversification are something to be 

achieved for many, in view of enhancing resilience; however, integration challenges and increased 

complexity increase. In the same way, although collaboration is perceived as valuable, it creates 

interdependencies that may bring additional risks. However, the reviewed literature indicates that 

there is no one-size-fits-all solution to risk management in global supply chains and that solutions 

must be developed by companies that are more catered to the specific industrial, geographical, and 

operational dynamics. This review emphasizes the need for ongoing research that will address the 

emerging challenges and complexities in global supply chains.  
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2.8 Risk Management Strategies on improving the resilience, efficiency, and 

sustainability of their global supply chains 

The resilient, efficient, and sustainable global supply chains are critical in today's business 

environment. This literature review provides a critical assessment of a range of risk management 

strategies that businesses deploy to enhance these aspects of their supply chains. To this end, it 

provides a balanced perspective by turning the spotlight on recent academic research and industry 

exemplars. Diversification of supply base is one of the basic cornerstones in this discourse. Thus                                            

Ivanov & Dolgui (2019) argue that such diversification strategies lead to increased resilience, in 

that the sources are not single, hence there is less dependency, and the risk of business disruption 

in the supply chain is reduced. Júnior, Leite & Bornia (2023) posit that diversification is not limited 

to suppliers but extends to logistics and distribution networks. Nonetheless, Awaysheh and 

Klassen (2020) point out that while broadening the supply base is diversification, it also 

complicates how an organization manages its supply chains, and hence, in the process, it affects 

efficiency due to a requirement for increased coordination and costs. The contradiction 

demonstrates very well how easy it is to reach this point of balance between increased resilience 

and maintained or enhanced efficiency in the supply chain. 

Digital technologies such as the Internet of Things (IoT), blockchain, and artificial intelligence 

(AI) have a very crucial role in advancing the supply chain risk. Additionally, Queiroz et al. (2019) 

advocate the adoption of such technologies for real-time visibility and control that greatly 

contribute to supply chain efficiency and sustainability. According to the scholars, these 

technologies and the adoption of the same in a supply chain can bring about transparency and trust 

in partners of a supply chain, thanks to blockchain. On the other hand, Dubey et al. (2020) provide 

a critical sense that deployment of such technologies involves huge investment and, in turn, gives 
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birth to new risks like those that are associated with cybersecurity. Hence, there is the very careful 

need to assess the total net effect on supply chain resiliency and efficiency. Another dimension 

highlighted by this literature is that of strategic inventory management, especially through the 

adoption of safety stock and buffer strategies. Strategically placing such inventory cushions the 

disruptions realized in the supply chains, hence an increase in resilience (Singh et al., 2019). They 

also pointed out, however, that an excessively high reliance on safety stocks could lead to 

inefficiencies, such as an increase in the cost of holding inventories or a decrease in cash flow that 

would compromise the sustainability in the long term. 

The integration of sustainability practices within supply chain operations has garnered significant 

attention. Additionally, Balchat & Abed (2019)continued to argue that the integration of 

sustainable practices, such as responsible sourcing, "manufacturing," and recycling of eco-friendly 

packing products, had direct benefits for the reduction of environmental and social risks, but also 

improved the resilience and efficiency of a supply chain in the long term. Nevertheless, 

Brandenburg et al. (2019) posited that these may also create barriers to adoption for small and 

medium-sized enterprises (SMEs) due to their difficulty and high costs in implementation. 

Collaborative risk management emerges as a strategy that leverages the collective strength of 

supply chain partners. Tachizawa and Wong (2020), in their view, argue that those are the key 

collaborative approaches in the identification, assessment, and mitigation of risks, more so because 

it is only through sharing information and resources that the overall resilience and efficiency of 

the supply chain may be enhanced. In this respect, the challenges in the alignment of interests and 

sharing sensitive information can be identified with respect to the effectiveness of the combined 

efforts in risk management. Summarizing broadly, the perspectives synthesized in this review 

suggest that, while different strategies of risk management promote global supply chains in terms 
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of resilience, efficiency, and sustainability, at the same time, their implementation is ridden with 

several challenges. Indeed, there is a need to have a strategic and balanced perspective whereby 

the benefits of the risk management strategies can be cautiously weighed with the pitfall potentials. 
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2.9 Literature Gap 

Even though much effort has been done, yet a gap still exists in the pertinent literature with regard 

to empirical assessment of how the implementations of these strategies are done in various 

industries and what are the direct impacts of these implementations on the positive improvement 

of supply chain resiliency, efficiency, and sustainability. Most importantly, most of these existing 

literatures tend to be general on the approaches towards risk management without looking at the 

industry-specific challenges, applications, and outcomes. Moreover, there is much less literature 

that has the comparative studies of its efficacy on various risk management strategies in the 

different business settings, most especially from high-risk industries to those considered low-risk 

sectors. This, therefore, is a huge gap that represents an essential area for research that has the 

ability to classify strategies of risk management not only by industry specificity but also to show 

how its practical effectiveness in real-world applications can be achieved; hence, the development 

of a sophisticated understanding of how businesses can develop their risk management practices 

to fit given operational environments and risk profiles. 

2.10 Summary  

The literature has made an attempt to reach a broader scope in looking at the risk management 

landscape of global supply chains, which was disclosed as both complex and also the strategies 

employed in fighting against geopolitical, environmental, and technological risks. This clearly 

brings out that adaptive risk management strategies are key drivers that enhance supply chain 

resilience, efficiency, and sustainability. However, as far as the research is extensive, there is a 

great gap: how exactly all of these strategies should be applied in an exemplary way and how 

effective they are, in each of the economy sectors. For these reasons, there is needed great further 

empirical investigation to be made in this topic. 
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Chapter 3: Research Methodology  

3.1 Research Philosophy  

The interpretivist philosophy has been followed in this study because it will best aid to understand 

this complexity and subjectiveness that characterizes management of risk in global supply chains. 

Interpretivism allows the researcher depth in reviewing the meanings and interpretations which 

human beings and organizations attach to their risk management practices (Yin, 2018). It is 

particularly useful for explaining the diversified and context-specific strategies that are used by 

different industrials. Unlike positivism, interpretivism accepts the worth of subjective thoughts 

and feelings and is adequate for the investigation of fine details of risk management strategies. 

Pragmatism has not been considered because it often endorses both approaches used by positivism 

and interpretivism, and such a mix is not necessary for an investigation of qualitative nature and 

investigation with narrow focus. 

3.2 Research Approach  

This paper followed a deductive research approach since it allows for the testing of already existing 

theories and frameworks related to risk management strategies in the global supply chain. The 

approach starts from the formulation of a theoretical base, hypotheses. This is different from an 

inductive approach, which builds theory from the observed data and could be more exploratory; 

the deduction method provides a structured setting to systematically test and prove pre-held 

concepts and theories (Flick, 2018). This ensures that effectiveness in various risk management 

strategies is analyzed. 
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3.3 Research Method 

The qualitative method has been followed which helps to get in-depth insights from global supply 

chain stakeholders regarding the strategies in use with regard to risk management. The key reason 

qualitative methods are used lies in the fact that they allow researchers the potential for conducting 

rich and detailed explorations of experiences, practices, and viewpoints (Kumar, 2019). This 

method proves useful for understanding contextual and nuanced elements of risk management 

which quantitative methods could easily neglect. While the quantitative methods provide 

numerical data and their analysis, at times, they miss the complexity and variability of practices 

adopted for risk management in different industries. As such, qualitative methods are also included 

to bring out a proper understanding of the strategic choices and challenges an organization goes 

through while managing its supply chain risks. 

3.4 Research Strategy  

This paper utilizes desk research as a research strategy. Desk research is based on data already 

available and collected by someone else. These could be from secondary sources like academic 

journals, industry reports, and official publications. This strategy is useful in the present study, as 

obtaining an extensive reviewing of existing theories and practice in risk management that have 

been carried out on the chain of the global supply can be achieved without the time and resource 

limitations linked to collecting primary data (Robson and McCartan, 2016). The readily available 

information is used for desk research, and a provision is there for the amalgamation of the already 

available knowledge. Such kind of study would require a huge quantity of datasets covering even 

interviews. It is an excellent way to get the best practice and compare strategies within the 

industries. The arguments are consistent with the goals of the current research. 



37 

 

3.5 Data Collection  

For this purpose, the data has been collected through secondary research, which ensured the proper 

use of already available resources in the form of academic articles, industry reports, and case 

studies. This is because the broadness and richness of literature in secondary research allows to 

analyze established data and trends of risk management strategies across global supply chains 

(Bryman, 2016). On the other hand, secondary research helps by providing an approach more 

efficient in terms of costs and time, in contrast with primary research, which, through a survey or 

interview, for example, seeks to find new data that are possible due to expensive and time-

consuming ways of collecting data. It is most appropriate for the comparison of different risk 

management strategies in different industries. 

3.6 Data Analysis  

In this study, content analysis is the technique used in analyzing data. This qualitative technique 

has been selected as this technique systematically coded the information gathered from secondary 

sources in text form so as to come up with patterns, themes, and issues which are relevant to risk 

management strategies within global supply chains (Saunders, Lewis and Thornhill, 2019). 

Content analysis is appropriate because it allows to explore complex and detailed information that 

lies in documents, providing an insightful understanding of practices and outcomes drawing from 

the implemented risk management strategies. Methods like other statistics should not be applied 

here since they are quantitative, for example, approaches relying on numerical data and dealing 

with measurement rather than interpretation, such as deep and context-related information. 
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3.7 Ethical Consideration  

Ethical considerations are tantamount to this research, especially so that it would involve 

secondary data. This would require the assessment of the credibility and reliability of the source 

in order to uphold the consistency of information and void misinforming the readers. Proper 

citation and acknowledgment of original authors/sources demand respect for intellectual property 

rights, while protecting against plagiarism (Creswell and Creswell, 2017). Anonymity should be 

handled by maintaining confidentiality and privacy of sensitive information. In addition, the 

identification and control of possible biases in secondary data are necessary. This ethical approach 

ensures that the research is done with integrity, transparency, and respect to the original sources. 

3.8 Research Limitations  

This therefore gives the obvious limitations that this research has since it used secondary data. 

There would be differences in quality and relevance of available data, and those differences would 

in turn influence comprehensiveness and accuracy of findings. The secondary data obtained is not 

likely to fit logically well into the research questions or research settings stipulated in this study. 

Using secondary data reduces a researcher's control over the quality of data and the depth of 

information. Besides, dynamism within the matrices of supply chains globally makes some 

secondary data generally become obsolete, thus weakening the relevance of findings to current 

practices and trends. 

3.9 Summary  

This chapter underline research methodology comprising: interpretivism philosophy, deductive 

approach, qualitative method, desk research strategy, secondary data collection, content analysis, 

ethical considerations, and research limitations. These elements help in shaping a knitted 

framework for conducting research into risk management strategies in global supply chains. 
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Chapter 4: Data Analysis and Findings  

4.1 Data Analysis   

4.1.1 The risk management strategies implemented by global supply chains across different 

industries  

Supplier diversification is one of the obvious strategies that minimizes supply chain risks. With 

multiple suppliers for materials and products, firms hardly depend on one source, thus minimizing 

the significance of disruptions due to geopolitical issues, natural disasters, or supplier-specific 

problems. For instance, just about every company faced major hurdles when it was relying on 

suppliers from the most devastated regions during the COVID-19 pandemic (Gurtu and Johny, 

2021). Supplier diversification will also help to assure business continuity. This is mostly 

witnessed in industries, such as automotive and electronic. 

 

Figure 3: Supply Chain Risk Management  

Source: (Srivastava and Rogers, 2021) 
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One important element of contemporary risk management strategies would be technology. It will 

improve transparency and ensure readiness to respond in the eventuality of a disruption through 

the Internet of Things and the real-time control of goods. AI supports predictive analytics to help 

companies anticipate potential risks and bring the proper actions to minimize them. On the other 

hand, blockchain guarantees security and transparency of transactions, and therefore, it mitigates 

the risk of fraud and enhances trust with supply chain partners. For example, a blockchain ensures 

food safety at Walmart. Moreover, in fact, it traces the journey of the products from the farm to 

the shelf of the store, making transparent all the sources and reducing the risk of contamination. 

Strategic stockpiles mean cushion inventories to mitigate the impact that supply shock might have 

on the entire supply chain. It helps in buffering the effect of a surge in unexpected demand or 

shortages in supply (Valchev, 2020). This approach definitely requires extra care with regard to 

the avoidance of large holding costs, which turn out to be conducive, and possible obsolescence 

of the stock. Strategic stockpile is often applied in industries where critical supplies are largely 

needed. For instance, cases in point are pharmaceuticals and aerospace. For example, in these first 

times of the COVID-19 pandemic, only pharmaceutical companies that have strategic stocks of 

essential drugs and raw materials can keep up with increased demand. 

Flexible manufacturing systems help users to recover from demand disturbances and supply chain 

disturbances flexibly, effectively, and innovatively. These systems make a production process 

easily modulate, taking any product or volume in stride without long downtime periods or high 

reconfiguration costs. Such a feature of flexibility can be very useful in high-customer-change 

industries or those characterized by fast technological change, like in consumer electronics or 

fashion. Companies like Toyota have installed FMS for the purpose of dealing with rapid switching 

of the production lines when needed, making them stronger and resilient to face market 
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fluctuations and supply chain breaks. This, in turn, enhances risk management by closer 

engagement with supply chain partners to build mutual understanding, trust, and joint problem-

solving capacities (Ghadge, Wurtmann and Seuring, 2019). Relationship-specific investments can 

vary from sharing risk assessments to joint contingency planning and a coordinated response to 

disruptions. It's effectual in industries such as automotive and aerospace, where the supply chains 

are complex and interwoven. An example is that Boeing mandates its suppliers to inform and 

coordinate with it about the delivery of equipment for aircraft on a timely basis.  

 

Figure 4: Contemporary Risk Management Strategies  

Source: (Wang, 2020) 

These strategies and spotlights key aspects and example industries or companies that practice 

them. A combination of graphics such as icons and powdered descriptions with corresponding 

industry examples will ensure accessibly and engagement with the information, giving the outline 

overview of how different industries handle supply chain risks. Thus, the implementation of such 

strategies in organizations across industries helps increase their resiliency and maintains 



42 

 

continuity, making supply chains efficiently operational in the face of diverse challenges. 

Therefore, the efficacy of such strategies lies in individual factors, for example, what the particular 

risks are that a specific industry is vulnerable to, what sort of supply chain is maintained, and what 

sort of strategic objectives are at an organizational level. 
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4.1.2 Impact of geopolitical, environmental, and technological risks on global supply chains 

across different industries 

Geopolitical risks 

Geopolitical risks do have real effects on the global supply chain: the UK is no exception. A trade 

war, political instability, policy changes—something always threatens normal supplies. An 

example is the instance of uncertainty in business created for the businesses located in the UK by 

the Brexit referendum and the subsequent negotiations. Second, re-erecting the customs border 

between the UK and the EU brings about delays, new regulations that need compliance, and 

increased costs, which are overwhelmingly complex. Sectors that are heavy traders across borders, 

such as automotive, manufacturing, and pharmaceuticals, suffer even more. 

 

Take, for example, the automotive industry, which has a leading just-in-time (JIT) manufacturing 

approach and relies on a seamless flow of parts across borders. Brexit has caused delays and more 

administrative work in the JIT system. In addition, trade feuds among the largest world economies, 

such as the USA and China, can trickle down to affect supply chains in the UK, particularly for 

sectors whose components and materials are sourced globally (Oliveira, Leiras and Ceryno, 2019). 

Firms are burdened with tariffs and trade barriers that may increase their costs, and in the process, 

they seek out other sources, which can further complicate issues relevant to supply chain 

management. 

As much as 19% of the UK companies lost revenues, and up to 65%, a hit to their reputation as a 

result of supply chain disruptions. The disturbances initiated by Brexit have resulted in financial 

losses as well as a damaged name of the respective companies. This really only serves to highlight 
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the problems and difficulties through which businesses have to go in adapting to the new trade 

rules and customs procedures that followed after Brexit. International oil prices have gone over 

$90 a barrel for the WTI grade. The higher oil prices increase the cost of transportation and 

production by the firms, directly impacting the supply chain activities (Sato, Tse and Tan, 2020). 

High oil prices increase the cost of shipping goods, reducing the general profitability of businesses 

that boast hydrocarbon-dependent logistics. 

 

Figure 5: Geopolitical Risks  

Source: (Taschner and Charifzadeh, 2020) 

With regard to key trade routes, such as the Suez Canal, the volume of their ships has gone down. 

The volumes of ships on the trade routes that pass through the Red Sea were, therefore, reduced 

by 28% by January 2024. In most cases, ship traffic through critical trade routes, for example, the 

Suez Canal, represents possible global trade chain disruption.  This could be due to geopolitical 

reasons, slumps in economics, or revamped trading policies. Reduced shipping volumes cause 

delays in the delivery of goods and ultimately lead to logistical complications. Overall, it goes on 
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to underline that strong geopolitical and economic factors are effective and reliable in global 

supply chains where a robust risk management regime is undertaken to meet the challenges.  

Environmental risks 

Environmental risks are increasingly on the rise and posing heightened challenges to global supply 

chains, with a fair share of these challenges being experienced in the UK. Major environmental 

risks that would disrupt supply chains include climate change, natural disasters, and pandemics. A 

typical best case in point of such an environmental risk that has had tremendous effects on supply 

chains all over the world is the COVID-19 pandemic. The massive lockdowns that were initiated 

by this pandemic forced cease in production and dismantling of transport networks. UK retail, 

manufacturing, and healthcare industries fell foul to the crunch of key supplies and critical 

components (Miranda-Ackerman et al., 2021). 

Climate change also involves risks to supply chains over a long time: the infrastructure can be 

destroyed and respective transportation sources disrupted from radical weather events like 

overflooding of rivers and storms. For example, recent areas of flooding in parts of the UK are 

disrupting the movement of goods, and their deliveries are being delayed, further adding to their 

costs. According to this, the most at-risk sectors include agriculture and food production, 

vulnerable because of adverse weather—agriculture may be affected by diminished crop yields 

and animal numbers, potentially leading to higher prices and supply shortages. 

Other regulatory changes designed to mitigate the environmental impact can also have an effect 

on supply chains. The UK commitment to reduced carbon emissions and practices encouraged 

towards sustainability has been moving its hardline policies ahead in the environment domain 

(Avci, 2022). In addition, when it comes to any regulation or hardline policies set by businesses 
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or organizations in this case, for sustainability, it may easily raise the operational costs for 

industries or need realignment of supply chain practices. For instance, industries may have to 

invest in greener technologies and processes, which can be quite expensive and time-consuming. 

Technological risks 

Technological risks, such as cyber attacks, data breaches, and technological obsolescence, have 

been touching global supply chains now more than ever. The UK, being a tech-savvy country, is 

substantially exposed to some of these risks. The rise of digital technologies has brought efficiency 

and transparency to levels not seen before in the supply chains but, concomitantly, created new 

vulnerabilities. Cyber attacks on networks of supply chain networks might lead to theft of data, 

causing operational disruptions and financial losses. 

 

Figure 6: Types of Supply Chain Disruption  

Source: (Um and Han, 2020) 

As an example, the NotPetya cyber-attack that occurred in 2017 influenced quite a number of 

multinational companies operating businesses within the UK. The attack caused a significant 

impact on some of these companies' supply chain operations, proven with serious financial losses. 

In fact, finance, health care, and manufacturing probably emerge as the most exposed sectors 

because of their high degree of digitization dependency in executing operations and managing 
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data. Integration of IoT devices and systems creates increased risks for the reason that it means 

many more entry points for cyberattacks. 

Data breaches are another technological risk that can befall a supply chain. Per definition, such 

security breach reveals sensitive information; in such a case, compromise of the safety of the entire 

supply chain might lead to financial and reputational losses (Zamboni, 2021). For instance, if the 

main supplier's data breach leaks information on confidentiality in the production process, trade 

secrets, and customer data, it would have an impact on the whole supply chain. Technological 

obsolescence may also be a concern because, with rapid growth and development, the systems and 

processes within the supply chain can easily turn out to be obsolete. Firms should constantly invest 

in new technologies for them to keep competitive and safe. However, this might have financial 

consequences and become disruptive, especially for small and medium enterprises that might not 

have resources to pop on the treadmill of technological change. 

In conclusion, the geopolitical, environmental, and technological risks place in the UK are very 

severe challenges toward the global supply chains. These are likely to disrupt operational efficacy 

with increases in costs, with constant shift of strategies by businesses as they seek to adapt to the 

fluid environment in which they operate. Understanding and tackling these risks can make 

companies much stronger and enable their supply chains to continue with business as usual. A 

strong risk management strategy, diversification, technological advancement, and sustainable 

practices in the implementation of such measures are the only way to reduce these risks and, at a 

minimum, ensure supply chain efficiency and sustainability. 
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4.1.3 The effectiveness of risk management strategies in enhancing the resilience, efficiency, 

and sustainability of global supply chains  

Effective risk management strategies offer a highly resilient global supply chain. Resilience is 

defined as the ability of a supply chain to prepare for, respond to, recover from, and adjust in a 

disruptive environment. In improving resilience, a company may make decisions, such as 

diversifying suppliers. The company is at less dependency on any single source via spread risk 

across various suppliers. For example, there has been the classic example of diversified supply 

chains helping firms to manage the challenges and business continuity disturbances as a 

consequence of COVID-19 impacts (Gurtu and Johny, 2021).  

 

Figure 7: Strategies for Supply Chain Resilience  

Source: (Srivastava and Rogers, 2021) 
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FMS also goes on to contribute to resilience because it enables realigning production processes 

with fluctuations in demand and in situations of supply chain disturbances. Toyota FMS allows 

for very fast changeover of production lines; therefore, the resulting downtime is minimal and 

continuity is guaranteed. Such flexibility on the part of companies therefore helps them be able to 

liaise with market fluctuations and supply chain breaks, keeping them stable in the face of 

unanticipated challenges. 

A cohesive and wide-ranging set of strategies targeting the development of resilience in supply 

chains, which includes seven interrelated strategies: Diversify supply base so that do not rely on 

one source that can bring risks of disruption. Ensuring buffer stocks are in place to handle both 

demand surges or supply shortages. IOT, AI, and blockchain for real-time tracking, predictive 

analytics, and secure transactions. Fosters collaboration and trust between both sides, making joint 

problem-solving and risk management stronger. Mapping the risks means simply identifying 

different types of potential risks and vulnerabilities embedded in the supply chain so that one can 

be prepared for and effective in their mitigation (Valchev, 2020). Enhances the robustness and 

flexibility of logistics to handle disruptions. Infused with sustainable operations that lower the 

adverse impact on the environment and ensure business continuity over time. All these strategies 

cumulatively enable a supply chain to be resilient, efficient, and sustainable under all kinds of 

disruptions. 

This therefore makes risk management strategies key in enhancing the effectiveness of global 

supply chains. Efficiency can be defined as reduction of waste, time, and cost through optimal 

process performance. Technological advancements have made it possible to optimize supply chain 

management. From the Internet of Things to Blockchain, tracking goods has become a real-time 

possibility. It is, therefore, possible to know what is happening along the entire supply chain, hence 
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reacting to it promptly if there should be some disruption. Data in real time ensures that the routes 

are optimized, keeping delays at their minimum for all-around increased efficiency. 

For instance, AI allows the company to engage in predictive analytics that will enable forecasting 

of any risks that may occur and thus allow the company to undertake preventive measures in 

averting such risks.  AI is also used in analyzing patterns and trends for forecasting and pinpointing 

any possible bottlenecks in supply chain inventory optimization (Wang, 2020). Such capabilities 

of prediction enhance making better decisions and more operational efficiency. While blockchain 

assures security and transparency of transactions, it reduces the level of fraud and increases the 

level of trust between the partners on the supply chain. Walmart, therefore, applies blockchain to 

trace the path taken by food products from farm to shelf and only indicates in a forthright way how 

this technology can increase efficiencies by ensuring full traceability and reducing contamination 

risks. 

 

Figure 8: Supply chain resilience  

Source: (Ghadge, Wurtmann and Seuring, 2019) 
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Sustainability in supply chains encompasses environmental practices and social responsibilities. 

Sustainability can be associated with risk management strategies. For example, strategic 

stockpiling minimizes managing supply chain disruptions to avoid environmentally damaging 

workarounds like overproduction and excess transportation. Buffer inventories that companies 

need to retain throughout will facilitate implementing demand surges without negating 

sustainability goals. Engagement with supply chain partners is another very effective strategy in 

furthering sustainability. Close collaboration develops mutual understanding, trust, and a joint 

capability of problem resolution that are preconditioning for the implementation of sustainable 

practice. The dimensions of collaborative efforts can be an intervention such as sharing risk-

assessments, joint contingency planning, or a coordinated response to disruption. Such a supply 

chain-led approach to risk management offers much to risks in the supply of complex industries 

with intricate interdependencies, like automobiles and aerospace (Taschner and Charifzadeh, 

2020). Better coordination between Boeing and its suppliers ensures that an aircraft component 

will arrive on time at its final destination, clearing scheduling issues and using information for risk 

in the best possible way. 

Furthermore, most companies have adopted green technologies and practices as part of the risk 

management strategies. Sustainability is realized through investment in renewable energy sources, 

reducing waste, and green manufacturing processes. Such practices mitigate risks toward the 

environment and elevate corporate reputation in terms of compliance with requirements. Basically, 

good risk management strategies are going to be vital in forming greater resilience, efficiency, and 

sustainability in global supply chains. Such strategic initiatives as supplier base diversification, 

flexible manufacturing systems, advance technologies, etc., enable the companies to predict and 

respond in a timely manner to the disruptions (Avci, 2022)’. In addition to that, sustainability 
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without the compromise of the environmental and social goals is made possible by strategic 

stockpiling and advance cooperation with partners in the supply chain. By embedding these 

strategies, companies can build resilient supply chains to overcome challenges and contribute to 

their long-term success. It is through permanent adaptation and improvement that allows such 

strategies to march with the ever dynamic and complex global supply chains. 
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4.2 Findings  

From the data analysis, key findings are revealed concerning whether or not the strategies for risk 

management add value to the global supply chain, enhancing its resilience, efficiency, and 

sustainability. The data analysis in this area consistently emphasize an important role of risk 

management strategies in improving supply chain resilience. As a result, diversification of 

suppliers. Companies with multiple supplier sources can also not be highly affected by these 

geopolitical issues or other issues specific to the suppliers. That is what happened, for example, to 

the automotive and electronic industries, which diversified their suppliers during the period of the 

COVID-19 pandemic, finding their probabilities for better continuity and some levels of impact 

mitigation. This verification corresponds with the literature, pointing towards the importance of 

supply chain resilience with respect to the diversification of suppliers. Second, flexibility provides 

resilience in the sense that whatever disturbance happens, these systems will quickly reconfigure 

the production processes to handle the change. For example, Toyota adopted this concept to reduce 

switching of the production line and maximize continuity by introducing rapidity into the response 

process with FMS (Srivastava & Rogers, 2021). 

Technological advancements in IoT, AI, and Blockchain greatly enhance the efficiency of a supply 

chain. One could forecast leaving an organization due to the ability of real-time tracking of goods 

and predictive analytics, which allow organizations to act on the predictive analytics to maximize 

routing and minimize delays. This has been supported by literature that avers such technologies 

have brought transformational impacts when it comes to management in the supply chain 

management space (Queiroz et al., 2020). There is, however, an identifying disagreement with 

respect to the accessibility and cost of these technologies. Although the literature claims that high 

costs and technical skills are likely to be barriers to its application, particularly among SMEs, data 
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analysis shows that big firms that have embraced such technologies report huge efficiency gains, 

indicating great importance of a tailored approach that takes account of differences in firm 

capacities due to size and resources. 

 

Figure 9: Impact of Risk Management Strategies on Supply Chain 

This is measured from the statistics, where strategic stocking and keeping buffer inventories in 

collaboration with the supply chain members enhance sustainability. Stockpiling of buffer 

inventory manages the natural disaster supply chain but in such a way that it will not create an 

environmental disaster. This idea is measured from the literature as shown in other previous works 

that indicated that stockpiling is one of the instruments applied by companies to promote 

sustainability. According to Jacobs and Singhal (2020), from the literature and statistics, the 

dimension of collaboration, in which it applies the sustainable practice, is identified. Closer 

involvement in joint efforts with partners better shares the activity of risk assessment and the 

making of joint contingency plans to achieve sustainability by companies (Tachizawa & Wong, 
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2020). They help to build mutual understanding and trust and a culture of jointly solving problems 

all these important conditions for the effective implementation of sustainable practices. 

But despite the strategy used, effectiveness is still high; however, the data analysis shows different 

challenges and limitations.  

 

Figure 10: Challenges in Implementing Risk Management Strategies 

Literature acknowledges that advanced technology and diversification strategies are very costly 

and complicated to be implemented. Large firms benefit, but smaller ones encounter problems 

with these strategies because of related costs and coordination issues. Such a finding is in itself 

critical, for most literature generalizes on the effectiveness of risk management strategies without 

the consideration of the unique challenges presented by the different industries and the varying 

capacities of the firms based on issues such as size and resources. The solution to these issues lies 

with the tailor made nature in the context of specific industries and firms. Besides, the research 

fills the gap that was noted from the literature review on strategic efficacy for different strategies 

in managing risks in global supply chains toward the augmentation of resilience and efficiency in 
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the pursuit of sustainability. While an increasing number of scholars agree on the benefit dividends 

placed on supplier diversification, technological advances, and collaboration, the associated 

challenges with regard to cost and complexity would imply stepwise approaches that should be 

customized around industry- and firm-specific contexts. These understandings point out the 

importance of continuously adapting and improving best risk management practices in effectively 

responding to ever-changing, dynamic, and complex global supply chain environments. 

4.3 Summary 

The effectiveness of a risk management strategy in a global supply chain, focusing on supplier 

diversification, technological advancement, and collaboration strategies: While these strategies are 

associated with various benefits, they have some challenges regarding cost and complexity, hence 

the reason why measures need to be custom-made to individual industries and different firm sizes 

so as to achieve the highest levels of resilience, efficiency, and sustainability. 
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Chapter 5: Conclusion  

5.1 Conclusion  

The research critically analyzed the effectiveness of risk management strategies in enhancing 

resilience, efficiency, and sustainability in the global supply chain. Findings support requirements 

for supplier diversification, technological advancement such as IoT, AI, and Blockchain, and close 

collaboration with partners in the supply chain. In this manner, these strategies cumulatively raise 

the level of supply chain resilience through the reduction of dependency on single suppliers and 

the development of the capability to respond rapidly when there are disruptions. The real-time 

tracking and predictive analytics, resulting from the adoption of state-of-the-art technologies, help 

businesses anticipate and mitigate risks promptly, to an extent that sharply increases levels of 

efficiency. 

At the same time, the implementation of these strategies is also not challenge-free. Being intensive 

both in cost and complexity, and needing technical expertise, most advanced technologies could 

be out of reach for many small and medium organizations. Supplier diversification and 

collaboration, meanwhile fostering resilience and sustainability, also demand high levels of 

coordination and resource investment. All this signals that tailor-made approaches considering 

industry-specific and organization-specific contexts need to be framed to effectively manage these 

challenges. The overall message in all these studies is that there needs to be balance and adaptive 

effective risk management for the successful management of risks in a very dynamic and complex 

global supply chain environment. Risk management should continue to pose innovative ways to 

allow increased adaptability, business continuity, competitive advantage, and the sustainability of 

the companies over the long term. 
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Objective 01: This includes supplier diversification, the adoption of advanced technologies 

including the Internet of Things, and Blockchain, strategic stockpiling, flexible manufacturing 

systems, and close collaboration with supply chain partners. All of these play an important role in 

making supply chains more resilient, efficient, and sustainable. It was confirmed that the use of 

different strategies, including supplier diversification, the adoption of advanced technologies, and 

strategic collaboration, leads to an enormous enhancement in terms of resilience, effectiveness, 

and sustainability. Of particular effectiveness have been advanced technologies, such as the 

Internet of Things and Blockchain, in their real-time monitoring and transparency capabilities, 

which are paramount in rapid response capability and risk management. The results also reported 

a high degree of associated cost and complexity in implementing these technologies, especially for 

small and medium enterprises. This demonstrates the need for industry-specific adaptations. 

Objective 02: It outlined geopolitical risks like Brexit and trade wars; environmental risks caused 

by climate change and pandemics; technology risks, including cyber-attacks and data breaches that 

go with global supply chains. This paper showed how some of these disruptive events, such as the 

COVID-19 pandemic and Brexit, have been big challenges to several industries. The analysis 

explained how, in most of these cases, risks from many perspectives affected supply chains across 

sectors for instance, geopolitical changes quickly influenced by Brexit, which rapidly forced 

strategic changes and diversified trade routes. Therefore, the pandemic exposed chinks in the 

armor of the strategy for just-in-time inventories, which has now led companies toward a more 

resilient and flexible approach to managing risks. The data epitomized the vital need for a robust 

risk management framework to mitigate these diverse risks effectively. 

Objective 03: The analysis indicates that while diversification, advanced technologies and 

collaborative risk management strategies enhance both efficiency and resilience, they have some 
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negatives attached to them. Complexities and increased costs are among the factors. Thus, it tried 

to juxtapose the way that these different strategies work for the various industries and observed 

that larger firms had more access to advanced technologies compared to SMEs, which usually have 

an issue of resource access. The results supported the proposition that such strategies as 

diversification and the use of advanced technologies help promote resilience and efficiency despite 

the complexities and financial burdens they bring. It also points to the fact that increased resilience 

may come with an increase in size since most of the larger firms can financially undertake such 

investments. It, therefore, underlines the need for scalable and adaptable strategies that companies 

can customize based on their size and resource availability. 

Objective 04: It showed recommendations that are much needed in terms of an individual 

approach towards risk, investment in technologies, collaboration with suppliers, diversification of 

the supply base, and the development of sustainable practices. The objective of this research is to 

help companies build resilient, efficient, and sustainable supply chain capabilities that will remain 

effective in a constantly changing global business environment; recommendations have been 

derived from the top findings and deductions. The following implications of the findings further 

recommended a risk management approach; it urged investments in state-of-the-art technologies, 

along with deeper collaborations within the supply chain partners, toward increased resilience and 

efficiency overall. The data also pointed towards diversification of the supply base, with 

sustainability as a part of the core strategy to assure long-term viability and resiliency against 

ongoing challenges on a global scale. These recommendations are aimed to help businesses 

prepare to get ahead and move better within modern-day supply chains. 
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5.2 Recommendations  

The above findings indicate that there are different recommendations that can be provided in 

regards to augmenting risk management within global supply chains: 

• Adopt a Customized Approach: Companies derive benefits from their implemented 

customized risk approach according to the industry and the organizational structure. It 

basically takes into consideration custom risks and challenges that are needed to be 

addressed with strategies developed in order to deal with them effectively. 

• Invest in Advanced Technologies: Organizations have to invest in advanced 

technologies—for example, IoT, AI and Blockchain—to be efficient and transparent in 

what they do. The investment cost for initial installation may be high, but such technologies 

pay off in the long run with proper risk management and operational efficiency. In this 

regard, an SME can take the opportunity of partnerships or consortiums in order to share 

the investment and even the playing field. 

• Improve Supplier Collaboration: Building stronger relationships with suppliers allows 

for active risk management. Companies need to work in tandem with their suppliers to 

appraise and develop joint contingency plans. Collaboration helps in further enhancing 

mutual trust, mitigating risks, making the supply chain more resilient, and sustainable. 

• Diversification of Supply Base: The supplier base should be diversified so that the 

business does not have to rely on single sourcing. As such, it will be a way through which, 

in case of one supplier's disruption, the business will not feel the effect of the risk that is 

caused by a single-source dependency. This would also supplement yet another facet of 

strengthening this system of activities to cope with disturbances and allow flexibility in 

dealing with supply chain risk. 



61 

 

• Develop Sustainable Practices: Risk management strategies should be at such a point that 

the aspect of sustainability is developed. Firms should seek the opportunity to reduce their 

ecological footprints and embrace sustainable practices, particularly in strategic stockpiling 

and investments in renewable energy and green manufacturing processes. Practices of such 

nature are likely to lead to a decrease in a firm's exposure to risks and enhanced reputation; 

they may also save on extra allowances with respect to the demands of regulation. In this 

way, companies will create stronger, more efficient, and sustainable supply chains that can 

weather the myriad risks and challenges faced in the global business arena. 

5.3 Summary  

The conclusion chapter provides a critical view of the effectiveness of various risk management 

strategies for global supply chains, with most of them emphasizing the need for supplier 

diversification, the use of advanced technologies such as Internet of Things, artificial intelligence, 

and Blockchains, and close collaboration with partners in the supply chain. Pursued together, these 

strategies improve resilience and effectiveness in the supply chain by reducing the dependency on 

single suppliers and enabling real-time responses to disruptions through tracking and predictive 

analytics. However, high costs, high complexity, technical expertise, and other challenges, 

particularly for SMEs, prevail. It is believed that these challenges can best be managed by 

customizing the risk management for the specific industry and organizational context. The chapter 

advocates proper balance and tuning of the risk management techniques to ensure business 

continuity, competitive advantage, and long-term sustainability in a rapidly changing global 

environment. It hints at the need for never-ending innovation and improvements in risk 

management that will create a supply chain that is robust, responsive, and sustainable.  
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