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Abstract

The COVID-19 pandemic underscored the fragility of traditional, cost-optimized supply chains
and accelerated the global shift toward digital transformation. A growing body of empirical
research confirms that digitalization has become a cornerstone of supply chain resilience by
enhancing visibility, agility, and responsiveness. Digital technologies such as Artificial
Intelligence (Al), the Internet of Things (IoT), big data analytics, blockchain, and cloud computing
enable firms to anticipate disruptions, streamline decision-making, and recover operations rapidly.
Pre-pandemic digital investments were found to mitigate disruption severity and strengthen firms’
adaptive capacity during crises. Grounded in dynamic capability and resource-based theories, the
evidence demonstrates that digital transformation fortifies a firm’s absorptive, response, and
recovery capabilities—the three core dimensions of resilience. Furthermore, effective
digitalization extends beyond technology adoption, requiring organizational alignment in culture,
governance, and relational collaboration. Over-reliance on automation without trust-based inter-
organizational ties may erode resilience. Emerging perspectives from Industry 5.0 further
emphasize the growing significance of human-machine collaboration and sustainability-driven
supply chains. Despite persistent challenges such as high implementation costs, data security risks,
and skill shortages, digital transformation stands as a proactive strategic necessity. It empowers
firms to convert uncertainty into opportunity and to build supply chains that are intelligent,
connected, sustainable, and unbreakable in the face of future global disruptions.

Definition: Resilient Supply Chain

A Resilient Supply Chain refers to a dynamic, adaptive system capable of anticipating, absorbing,
responding to, and recovering from disruptions while maintaining continuity of operations and
sustaining competitive advantage. It is not merely resistant to shocks but capable of learning,
evolving, and improving through adverse events.

Key Factors Involved in a Resilient Supply Chain

Factor Description Digital Enablers / Examples

Real-time transparency of materials,
1. Visibility information, and logistics flows across
the network.

IoT Sensors, blockchain
traceability, cloud dashboards.
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Factor

Description

Digital Enablers / Examples

2. Predictive
Capability

Ability to anticipate risks and forecast
disruptions through data-driven
insights.

Al-based predictive analytics, big
data forecasting models.

3. Flexibility & Agility

Rapid reconfiguration of operations
and sourcing strategies to adapt to
changing conditions.

Cloud computing, robotic process
automation, supply
systems.

modular

4. Collaboration &
Trust

Strong inter-organizational
relationships enabling joint problem-
solving and resource sharing.

Digital collaboration platforms,
blockchain smart contracts.

5. Absorptive
Capacity

The preparedness to minimize
disruption impact through redundancy
and proactive planning.

ERP systems, digital
contingency planning tools.

twins,

6. Response
Capability

The speed and efficiency of operational
reactions during disruption events.

Real-time monitoring, Al-based
decision support systems.

7. Recovery
Capability

The ability to restore normal
operations swiftly after a disturbance.

Cloud-based recovery systems,
scenario simulations.

8. Learning &
Adaptation

Continuous improvement through
post-crisis analysis and digital
feedback systems.

Machine learning,
management systems.

knowledge

9. Sustainability
Orientation (Industry
5.0)

Integration of human-centric and
environmentally responsible practices
into resilience strategy.

Green digital  technologies,
economy models,

human-machine collaboration.

circular

The COVID-19 pandemic exposed the fragility of traditional, cost-focused supply chains and
accelerated the global shift toward digital transformation as a foundation of resilience.
Conventional supply chains, optimized for efficiency, struggled to withstand disruptions,
highlighting the need for systems that are adaptive, agile, and data-driven. In response,
organizations increasingly turned to digitalization—the integration of technologies such as
Avrtificial Intelligence (Al), the Internet of Things (IoT), big data analytics, blockchain, and cloud
computing—to strengthen visibility, coordination, and decision-making across networks.

Empirical studies reveal that firms with established digital infrastructures prior to the pandemic
were better prepared, experienced fewer disruptions, and recovered operations more rapidly.
Building on the Dynamic Capability Theory and Resource-Based View, digital transformation
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enhances a firm’s absorptive, response, and recovery capabilities, the three pillars of resilience.
However, resilience extends beyond technology; it also depends on strategic flexibility,
governance, and trust-based collaboration among partners.

As the global economy transitions toward Industry 5.0, where human—machine cooperation and
sustainability are central, digital transformation has become a strategic necessity. It enables firms
to convert uncertainty into opportunity, creating intelligent, connected, and sustainable supply

chains that are robust against future global disruptions.
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1. Frequency of Key Digital Technologies in Literature
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Description: This bar chart displays how often major digital technologies were discussed across the
reviewed studies. The technologies analyzed include Artificial Intelligence (Al), Internet of
Things (10T), Blockchain, Big Data Analytics, and Cloud Computing.

Interpretation:

e Al and IoT appear most frequently, showing that they are the dominant enablers of
supply chain resilience and agility.

o Big Data Analytics is also highly represented, indicating its key role in predictive
capabilities and real-time decision-making.

e Blockchain and Cloud Computing appear moderately, often linked to transparency,
traceability, and integration benefits.

Insight:

This chart reveals that research focus has largely centered around data-driven visibility (Al, Big
Data) and real-time connectivity (10T), both critical in managing disruptions during and after
the COVID-19 pandemic.

2. Timeline of Studies (Year vs. Number of Publications)

Number of Studies per Year (Digital Transformation & Supply Chain)
10+

Number of Studies

2017 2018 2019 2020 2021 2022 2023 2024 2025
Publication Year

Description:

This line graph shows the number of studies published per year related to digital
transformation and supply chain resilience, covering the period from 2017 to 2025.

Interpretation:

e There’s a notable rise in publications after 2020, corresponding to the COVID-19
pandemic, which exposed weaknesses in global supply chains.

« The trend peaks between 2022 and 2025, reflecting intensified academic and industrial
interest in digitalization as a resilience strategy.
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e Pre-2020 research (e.g., 2017-2019) primarily focused on conceptual groundwork, while
post-2020 research shifted toward empirical validation and practical implementation.

Insight:

The timeline confirms that COVID-19 acted as a major catalyst for digital transformation
research, marking a shift from theory to real-world application of resilience-enabling
technologies.

3. Thematic Cluster Map (Frequency of Research Themes)

Frequency of Research Themes in Reviewed Literature

loTf

Blockchain |

Al f

g Supply Chain |
2

F Digital Transformation f

Sustainability

Performance

Resilience |

0 2 4 6 8 10 12 14
Number of Mentions

Description:

This horizontal bar chart illustrates the frequency of major research themes found in the
literature, such as Resilience, Performance, Sustainability, Digital Transformation, Supply
Chain, Al, Blockchain, and loT.

Interpretation:

e Resilience and Digital Transformation dominate the themes, confirming that most
studies examine how digital tools enhance a supply chain’s ability to withstand and
recover from disruptions.

o Performance and Sustainability follow closely, indicating that resilience is often
studied alongside operational efficiency and environmental responsibility.

e Al, loT, and Blockchain also appear as recurring sub-themes, demonstrating how
technological tools are embedded in resilience frameworks.

Insight:

This chart highlights a multi-dimensional research focus — integrating resilience, technology,
and sustainability. It shows that modern supply chain research is not only about technology

29



ISSN(s) ONLINE : 2583 - 4789

VIVA IMR International Journal of Management Vol. 4 (01), Jul 2025

adoption but also about strategic, sustainable, and human-centric transformation (aligned
with Industry 5.0).

Conclusion

Based on review of relevant literatures, it has been asserted that digitalisation has emerged as a
pillar to the resilience of supply chain system especially during the period of covid-19 pandemic.
The pandemic exposed the brittleness of traditional, cost-optimized supply chains while also
reinforcing digital agendas that are crucial to resilience, agility and adaptation strategies.In various
empirical researches, digital technologies (e.g., Al, 10T, big data analytics, blockchain and cloud
computing) have been demonstrated to improve the visibility of supply chains, as well as their
predictive ability and coordination for firms’ to previse against disruptions or more effectively
absorb and recover from them. Digital investments made before the pandemic greatly moderated
disruption severity and enhanced decision-making quality in a crisis, as companies with advanced
digital capabilities recovered more quickly and had better operational performance. Building on
dynamic capability and resource-based theories, researchers claim that digitalization enhances a
firm’s absorptive, response and recovery capabilities which are the three dimensions of resilience.
Companies that adapted digital tools to their processes, culture and governance result in not just
technological competence but strategic flexibility. And relational dynamics such as collaboration
and trust are still key, reliance on automation without robust inter-organizational ties can
undermine resilience. New views out of Industry 5.0 also suggest that human—machine cooperation
and sustainable, resilience building supply chains are increasing in importance as we look to the
future. The values of digitalization have been demonstrated in several studies, but serious
limitations such as cost of the changeover, security risks, shortage of competence and resistance
to change remain. Given the entire body of evidence, it would appear that digital transformation is
something that not only should reactive think about but, rather, a proactive strategic requirement.
It allows companies to shift uncertainty into opportunity; to build supply chains that are not only
agile and responsive, but also smart, sustainable and unbreakable in light of any future global
disturbances. |t enables organizations to transform uncertainty into opportunity, thereby fostering
supply chains that are not only efficient and connected but also intelligent, sustainable, and
resilient in the face of future global disruptions.
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