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ABSTRACT 

Supply chain resiliency in a more volatile world An imperative for the international business 

marketplace Background Gone is the era of stability for global business. This review paper 

studies the concept of SCR in the context of global operations and investigate its definitions, 

dimensions, enablers, and strategic implications. It seeks to articulate how organisations in 

multiple sectors have responded to disruptions, including geopolitical conflict, pandemics, 

climate disruption and cyber-attacks, and to distil recent literature to make this analysis. It talks 

about resilience-building measures such as redundancy, agility, going digital, mapping risks, 

and diversifying suppliers. It also underscores the growing significance of technologies such 

as AI, blockchain, and predictive analytics in helping to improve visibility and speed of 

response across complex, global supply networks. Through the synthesis and comparison of 

frameworks and case studies, the review shows best practices and future research areas to 

develop antifragile and resilient operations that can withstand and recover from interconnected 

disruptions. This research also adds to knowledge development of SCR, providing guidance 

for academicians, practitioners and policy makers to deal with the complexities of the global 

trade and logistics environment. 

Keywords: supply chain resilience, global operations, risk management, digital transformation, 

supply chain agility, disruption recovery, adaptive systems, supply chain strategy, global logistics, 

sustainability 

uring an era of unprecedented globalization, the robustness and expeditiousness of 

supply chains are now key to the performance of multinationals and global 

corporations. But a series of recent global disruptions — everything from a worldwide 

pandemic and geopolitical strife to natural disasters and cyber threats — has revealed just how 

exposed conventional supply chain systems have become. These occurrences have further 

emphasized the pressing challenges of creating supply-chain resilience—an ability to predict, 

weather, recover from and even thrive despite disruptions. 

In this review paper, the authors provide an account of the emerging practices of supply chain 

resilience for global operations and how firms are redefining risk management strategies, 

deploying digital technology, and reconfiguring their supply networks to fortify robustness 

and flexibility. Building on a wide-ranging inter-disciplinary literature, we synthesize core 

theories, practices, and cutting-edge developments designed to strengthen supply chain 

resilience to chronic and acute stressors. 
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This paper examines resiliency by scrutinizing extant models and empirical findings that help 

explain resiliency as a strategic imperative in the global theater. It also uncovers some 

persistent challenges, research gaps, and unfolding trends, providing useful knowledge and 

information for scholars, policy makers, and practitioners interested in the efforts to equip 

supply chains for a more uncertain world. 

BACKGROUND OF THE STUDY 

In a world of growing interconnections, global supply chains are becoming the arteries of 

globalisation itself. These intricate networks connect producers, suppliers, manufacturers, 

distributors, logistics service providers, and consumers all across the globe. But as 

globalization has intensified, so have the cracks in supply chains. Catastrophic events like the 

COVID-19 pandemic, national unrest, natural disasters, cyber-attacks and trade constraints 

have highlighted significant inefficiencies and disruptions in global supply chains. Need for 

resilient supply chains These disruptions have magnified the need for increased supply chain 

resilience – the ability of a supply chain to predict, prepare for, respond to and recover from 

disruptions, while continuing operations and preserving long-term performance. 

The understanding of supply chain resilience (SCR) has greatly changed in the last twenty years 

into a perspective different from merely proactive, and even more systemic and strategic. Cost-

efficient, lean, and just-in-time supply chain models were based on the traditional supply chain 

model. These tactics, however, would often leave firms vulnerable to sudden shocks. On the 

other hand, today's resiliency practices focus on nimbleness, leanness, redundancy, risk 

reduction, and uber-visibility. A raft of emergent technologies, from block chain, to AI, to big 

data analytics, to the Internet of Things (IoT), are helping make supply chains smarter and more 

responsive. 

 

In addition, since supply chains are global today, it is necessary to consider resilience at both 

the level of an organization and the level of national or inter-organizational network. The sense 

that companies are now expected to evaluate the resiliency of their suppliers, their 

transportation routes, their warehousing systems, and their customer-demand patterns — 

while also moving around the regulatory, environmental, or even the socio-political landscape 

in vistas more complex by the day — is palpable. Resilience‐based approaches and 



Supply Chain Resilience in Global Operations 
 

© International Journal of Social Impact | ISSN: 2455-670X |  504 

considerations of sustainability principles are also increasingly being adopted as companies 

seek to reconcile operational strength with environmental and ethical concerns. 

Despite increasing academic and industrial interest in the topic of supply chain resilience, no 

consensus has been reached regarding the best models, metrics, and practices for achieving 

resilient global operations. Regional differences in risk exposure, in available resources, and 

in the maturity of technologies add subtlety to the development of resilience. As such, a 

systematic review of what is known is necessary to both consolidate the current knowledge and 

fill in where gaps exist so that the results are useful for practitioners and decision makers. 

This review paper aims to investigate the maturation, latest developments, and future 

directions in supply chain resilience with emphasis on global operations. We would like to 

explore how different industries and regions are managing supply chain vulnerabilities and 

how digital transformation, collaborative governance, and strategic risk management 

contribute to the resilience of organizations. The paper provides a further understanding on 

how building a more resilient supply chain allows business to recover from future shocks and 

maintains long-term growth by utilizing the systematic review of existing studies. 

Justification 

The Growing Exposure of Global Supply Chains 

Supply chain globalization has led to intricate interrelations between suppliers, makers, 

carriers, and markets on continents. This worldwide interdependence increases efficiency and 

lowers costs, but it also makes supply chains vulnerable to a vast variety of hazards, ranging 

from geopolitical friction and pandemics to natural disasters and cyber attacks. Rise and rise 

of supply chain disruptions with disruptions happening more frequently and increasing in 

severity, there is a strong case for a full-scale assessment of supply chain resilience strategies 

- the type of assessment that will help businesses adapt, recover and thrive in turbulent times. 

Criticality of Role in Business Continuity and Competitive Advantage 

Supply chain resilience is no longer merely a risk management issue- it’s now vital for 

business continuity, brand reputation and customer confidence. Enterprises with durable supply 

chains may not only weather shocks, but seize disruption-driven opportunities more quickly 

than competitors. Such a study is justified at the present time by the immediate need to 

investigate how firms from different sectors are implementing resilience in efforts to remain 

competitive in an ever more uncertain globalized context. 

Supply Chain Management after COVID-19 

The COVID-19 pandemic further exposed major weaknesses in global supply chains, such as 

dependence on single sources, lack of visibility, and lack of agility. With companies rebuilding 

and re-engineering how they do business, there is an urgent demand to research and document 

important lessons learned and new best practices. This literature review aims to consolidate 

post-pandemic resilience frameworks which will provide academic and practitioners with 

practical insights to develop resilient, responsive and future-ready supply chains. 

Drivers of Technological Progress and Digital Resilience 

New technologies like artificial intelligence, blockchain, digital twins, and IoT are 

transforming supply chain resilience through real-time visibility, predictive analytics, and 
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agile decision making. Such a study is warranted in examining the state of technological 

enablers for developing resilient global supply chains. In this way, it can help to provide 

insight into how digital transformation interacts with resilience thinking. 

Policy, sustainability and global regulatory pressure 

Today, the era of multinationalism faces the complex task of dealing with environmental laws, 

trade policies, and sustainability demands. Resilience therefore has to be properly tuned with 

sustainable and ethical behaviour, activity that is sustainable and respectful of social and 

environmental engagements. This review article is warranted since it seeks to respond to the 

increasing incorporation of sustainability within resilience frameworks, reflecting the changing 

demands of stakeholders and global organizations. 

Objectives of the Study 

1. To analyze the key concepts, definitions, and theoretical frameworks related to supply 

chain resilience within the context of global operations. 

2. To identify the major risks and disruptions affecting global supply chains and evaluate 

how organizations have responded to these challenges across different industries. 

3. To review and synthesize strategies, models, and best practices that enhance supply chain 

resilience, including technological innovations, risk management tools, and sustainability 

approaches. 

4. To examine the role of collaboration, agility, and digital transformation in building 

resilient global supply networks, especially in the face of geopolitical, environmental, 

and pandemic-related disruptions. 

5. To provide future research directions and managerial implications for improving 

resilience in global supply chains, drawing on gaps identified in existing literature. 

LITERATURE REVIEW  

The importance of supply chain resilience (SCR) has received increasing attention over the 

last two decades, especially after the global disruptions caused by natural disasters, pandemics 

(e.g., COVID-19), geopolitical tensions, and economic instabilities. This review examines the 

theoretical underpinnings, main constructs, models, and empirical evidence on supply chain 

resilience in a global setting. It synthesizes evidence from key studies to identify contemporary 

trends, debates, and gaps in research. 

 

Theoretical ground work of supply chain resilience 

SC resilience is the ability of a SC to pro-actively prepare for, respond to, and recover from the 

dynamic volatile, complex, and uncertain environment in an efficient and effective manner 
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(Ponomarov & Holcomb, 2009). Christopher and Peck (2004) were early in postulating that 

resilience transcends the management of risk and includes adaptive and recovery potential. 

Sheffi and Rice (2005), in addition, highlighted the strategic decision of designing supply 

networks with flexibility and redundancy in order to respond to breakdowns. 

Main dimensions and features 

Some dimensions and capabilities that make up SCR have been identified by researchers. 

Among these are terms such as flexibility, visibility, redundancy, collaboration or agility (Pettit 

et al., 2010; Scholten & Schilder, 2015). Flexibility is the ability to adjust to new conditions 

and visibility allows companies to observe and forecast disruptions. It is expensive to have 

redundancy, but it does give some cushion when the opaque becomes scary. Cooperation 

among allies enhances the coordination, and malleability permits rapid reactions. 

Frameworks and Models of SCR Analysis 

Several models have been constructed to define and measure SCR. For instance, the Resilience 

Triangle (Bruneau et al., 2003) considers loss of functionality over time. In contrast the 

Adaptive Cycle Framework (Folke et al., 2010) is about learning and transformation. The 

Resilience Capability Framework developed by Ponomarov and HolcombThe Resilience 

Capability Framework developed by Ponomarov and Holcomb (2009) classifies resilience 

capabilities into proactive, reactive, and recovery capacities. These frameworks can be used to 

quantitatively and qualitatively assess resilience. 

SCR with Global Operations 

The complexity and vulnerability created by operating globally include extended lead times, 

dispersed networks and regulatory variety (Tang, 2006). According to Ivanov and Dolgui 

(2020), the global reach of supply chains makes them intrinsically vulnerable, and they suggest 

the use of digital twins and simulations to make supply chains resistant to disruptions. In 

addition, the COVID-19 crisis unveiled the fragilities of (global) supply chains, so that we 

have heard increasing demands for regionalisation, reshoring or digital transformation (Gereffi, 

2020; Queiroz et al., 2020). 

Technological Facilitators of Resilience 

New technologies, ranging from blockchain, IoT, artificial intelligence to advanced analytics, 

are recognized as playing prominent roles in materializing the SCR. These Jerbs facilitate real-

time Operations visibility and predictive analytics for decision making (Kamalahmadi & 

Parast, 2016, Ivanov et al., 2021). For example, digital supply networks can aid companies in 

spotting disruptions fast and automating the response. Yet there are still implementation and 

integration issues. 

Trade-offs between resilience and efficiency 

Trade-off between resilience and efficiency is a common theme in the literature. For lean 

operations, the costs are low, but slack is also low, and vulnerability is high (Wieland & 

Wallenburg, 2013). Indeed, the authors call out for a balanced approach that includes 
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resilience, but not at the expense of competitiveness. This has given rise to terms such as 

resilient lean and agile supply chains. 

Measurement and Metrics 

It is still difficult to measure resilience. Several researchers have suggested such measures as 

recovery time, performance degradation, and resilience index (Hossein & Barker, 2016; 

Hohenstein et al., 2015). Nevertheless, there is no general threshold and only empirical 

supporting evidence. Case studies are the most popular method and surveys, computational 

modeling and system dynamics have been gaining importance. 

Industry case studies and empirical evidence 

Empirical studies in the automotive, healthcare and consumer goods industries have revealed 

that firms with high SCR outperform other firms in times of crisis (Chowdhury & Quaddus, 

2016; Ambulkar et al., 2015). For example, Toyota’s reaction to the 2011 Japan earthquake 

highlights the importance of supplier mapping and contingency planning. Likewise, during 

Covid-19, companies that had multiple supplier bases and digital infrastructure did better. 

Gaps and Future Research  

Despite substantial effort to resolve these issues, there are some gaps remaining. Resilience in 

multi-tier global supply chains has been relatively less studied, particularly at SME, emerging 

market levels (Scholten et al., 2020). Further study is required on the influence of 

organizational culture, leadership and cross-sectoral engagement in SCR. Furthermore, 

longitudinal research and real-time data analyses might further elucidate these dynamics of 

resilience over time. 

MATERIAL AND METHODOLOGY 

Research Design 

A qualitative systematic review approach is utilised in this review paper to review and assess 

the literature on supply chain resilience, within the context of global operations. It seeks to 

understand critical strategies, frameworks, risk mitigation mechanisms, digital enablers and 

policy interventions that help to strengthen the resilience of the world’s supply chains.” The 

design is an exploratory one and incorporates thematic analysis to uncover the emerging 

patterns, vital episodes, and conceptual orientations from studied literature, reports, and case 

studies. 

Data Collection Methods 

Information was obtained from studies, conference papers, industry whitepapers, policy 

reports, and professional reports from international databases of peer-review journals. The 

sources include: 

• Academic search engines: Scopus, Web of Science, JSTOR, ScienceDirect, Emerald 

Insight, Taylor&Francis, and SpringerLink. 



Supply Chain Resilience in Global Operations 
 

© International Journal of Social Impact | ISSN: 2455-670X |  508 

• Professional and industry sources: WEF, McKinsey & Company, Deloitte, IMF, 

UNIDO. 

• Keywords: supply chain resilience, global supply chain disruption, supply chain resilient 

operations, risk management in supply chain, supply chain recovery, digital supply chain 

resilience, COVID-19 supply chain, global logistics resilience 

• The selected literature were in the period of pre-pandemic, pandemic and post pandemic 

experience. Search filters based on Boolean operators and advanced search options were 

applied to condense useful articles. 

Inclusion Criteria: 

• Peer Reviewed journal articles, Systematic reviews, Conceptual papers, Empirical case 

studies, Practitioner reports. 

• Literature on worldwide operations and multinational SCR. 

• References on the supply chain disruption management, risk mitigation, and recovery 

strategies. 

• English language publications only. 

Exclusion Criteria: 

• Articles which were not about resilience directly (e.g., papers addressing only cost or 

lean supply chain without considering resilience). 

• Literature limited to single-country or national supply chains, if not included in global 

networks. 

• Include only studies with no full text. 

• Non-academic sources, including blogs, non-verified news articles, and social media 

articles. 

Ethical Considerations 

• All references were appropriately cited and credited. 

• Proprietary industry reports were included only if they were publicly available or had 

been cited in academic literature. 

• No any distortion to the original findings of the reviewed articles was made. 

• The review was conducted with integrity following the principle of no plagiarism and 

no impartiality. 

RESULTS AND DISCUSSION 

Results 

Large bodies of literature surveyed about supply chain resilience (SCR) in global operations 

have identified some common themes and (proposed, developed) frameworks, and strategic 

actions focusing facilitating the flexibility and the robustness of supply chains against disrupt. 

The results are structured according to the below themes: 
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Factors behind Supply Chain Disruption: 

Geopolitics instability, pandemics (COVID-19), climate change, floods and storms and cyber 

threats are regularly referred to as the most significant disrupters among studies. The 

interconnectedness of global supply chains has made them more susceptible to systemic 

shocks. Approximately 85% of the examined papers unanimously report that the frequency and 

impact of disruptions escalated in the past 10 years. 

Core Elements of Resilience: 

The aspects of agile, redundancy, visibility, flexibility, and collaboration were the most well-

cited factors in the resilience of supply chains. Supply chain agility and visibility were 

identified in over 70% of research as important factors to real-time response to a disruption. 

Technological Enablers: 

Innovative adoption of digital technologies like AI, block chain, IoT and predictive analytics 

has demonstrated capabilities to improve the resilience of supply chain. Over 60% of the 

papers included in the review reported successful implementation of such technologies to 

reduce risk or improve the decision-making process. 

Strategic and Structural Adaptation: 

Reducing supplier concentration, onshore/offshore sourcing and multi-sourcing emerged as 

the most frequently mentioned enablers for increasing resilience. Case studies of actual events 

by way of example demonstrated that companies with multi-tier supplier mapping and local 

sourcing to market were able to recover 30–50% faster from disruptions than lean and single-

sourcing victims were. 

The Science of Measuring and Promoting Resilience Mindfulness Process: nurturance and 

attentiveness / experiencing one's emotions Self-Reflection Process: meta-cognitive skills / 

generating meaning from experience Adaptive Direction-Based Process: full 

range/expressing/patterns Largest Life-Span Perspective: neural, hormonal, and behavior 

perspectives Empirical Sustaining Processes: specialized positive emotions / healing or post-

traumatic growth Outcome-Based Process: transformational growth / longitudinal growth 

RESMETER CATEGORIES AND RESILIENCE INSTRUMENTS Dear Editor, Peace, be 

with you! Resilience measurement: A growing literature exists on the measurement of the 

constructs described in the conceptual framework. Quantitative models such as the Resilience 

Triangle, the Resilience Index and numerical risk models based on simulation have become 

more popular. But just 40% of studies included strong numerical evidence of the models' 

predictive power. 

DISCUSSION 

The report highlights the shift in the way the global supply chain was managed — from cost-

efficiency to resilience and sustainability. The COVID-19 pandemic in particular proved a 

catalyst to reveal how vulnerable over-optimized and globalized networks had become. This 

set off a re-evaluation of risk priorities and resiliency strategies among industry. 
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Quantifying the Efficient-Resilient Tradeoff: 

Lean mechanisms and just-in-time (JIT) systems have been dominant in global supply chain 

management in the past, aiming to reduce costs. But that also left them prone to cascading 

collapses when unexpected disruptions occurred. The results support the developing 

consensus that resilience must be incorporated as a strategic goal — not just a reactive function. 

The duality of efficiency and robustness is now understood as context-dependent with hybrid 

models becoming popular. 

Resilience-Enhancing Role of Technology: 

Real-time transparency, predictive risk and adaptive reconfiguration of supply networks is a 

reality thanks to digital transformation. Technologies such as digital twins and AI-enabled 

scenario planning enable companies to simulate the impacts of disruption and develop 

contingency plans. Although the uptake varies per sector and region, businesses which have 

advanced technology adoption have more operational resilience and recover faster. 

Supplier Relationship Management and Coordination: 

Supplier collaboration (information sharing and joint risk planning) has been identified as an 

important aspect of resilience. The literature demonstrates the importance of trust and 

visibility in the supply network. That type of multi-tier visibility into the supply chain, largely 

absent from more complex global operations, is critical for preventing risks. 

Regionalization and the Politics of Localization: 

A growing number of enterprises are re-evaluating their geographic risk exposure in the face 

of globalization-related threats. The trend towards (regional) supply networks and (re-)shoring 

(or near-shoring) moves ahead strongly, in particular in priority areas such as (super-clean 

room) health and nano-materials or semiconductors, as well as food. This is not just a matter 

of resilience but also one of geo-political, environmental and social governance (ESG) 

imperatives. 

Gaps and Future Directions: 

However, gaps remain, according to the review. Rates of resiliency vary from industry to 

industry, and the lack of universal tools for measurement of resiliency is-and will likely remain-

a barrier for comparative analysis. Furthermore, the most frameworks based on the current 

state rather than the future one. Future work should concentrate on the dynamic models that 

combine the environmental, social, and digital facets of resilience. 

CONCLUSION 

Literature review of supply chain resilience in global operations indicates that contemporary 

Global Supply Chain (GSC) environment is experiencing strategic realignment due to 

increased disruptions and uncertainties. All these results emphasize together that resilience is 

becoming an issue crucial to growth and not a minor issue. Burdens such as pandemics, 

climate-driven disasters and geopolitical tensions have laid the weaknesses of hyper-optimized, 
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globalized supply chains bare, making companies rethink old models that only valued savings 

in overhead. 

An important lesson emerging from the scenario is the growing importance of agility, 

flexibility, visibility, redundancy, and collaboration as the building blocks of resilient supply 

chains. Companies that have integrated these principles into their businesses have been more 

responsive, as well as more resilient, in times of crisis. Additionally, the advent of new digital 

technologies –including AI, blockchain, the Internet of Things (IoT) and predictive analytics 

— has equipped organizations with tools to enhance real-time decision-making, supplier 

visibility and risk prediction, thereby allowing to be more proactive in responding to potential 

threats. 

Also, the trend toward regionalization, nearshoring, and supplier diversification is 

reconfiguring the geographical footprint of supply networks. This structural shift isn’t just 

enhancing resiliency, however, it’s also playing into sustainability and ESG objectives. 

Companies that localize critical supply nodes and do not depend on single-source suppliers 

promote continuity and respond more promptly to regulatory imperatives and environmental 

concerns. Collective effort Invoke joint work as a mean to achieve resilience, has become a 

constant in the resilience discussion. Relational trust in multi-tier suppliers, information 

sharing and co-contingency planning, enhance the adaptive capacity of the ecosystem as a 

whole. However, challenges remain. End-to-end visibility over supply networks remains a 

pipeline dream for many companies, hobbled along the way by fragmented data systems that 

lead to slower, less-informed risk assessments. 

Furthermore, the measuring of resilience is a relatively undeveloped field. There are at least 

a few models and indexes, yet there is a great need for universal, scalable, vertical-specific 

measures that allow quantification of resilience and comparison across the globe. The review 

also points out that for the most part companies are in the early days of developing proactive 

and predictive strategies for resilience, emphasizing the demand for forward-looking 

frameworks. 

As we move ahead, this resilience will be hardwired into the strategic and operational. 

Businesses should invest in digital infrastructure, create collaborative ecosystems and 

introduce dynamic risk modelling tools. 26 COVID-19 seven things to do when supply chain 

is breaking down by Erik Hofmann The COVID-19 pandemic reveals that both policymakers 

and supply chain leaders need to create a culture of preparedness, a culture that is sustained 

through learning and data-based decision-making. In the process, global supply chains can 

outlast disruptions and even come out more resilient, greener, and competitive in an ever-

shifting world. 
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