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ABSTRACT

Post-pandemic supply chain management strategies focus on enhancing resilience, agility, and
adaptability to mitigate disruptions caused by COVID-19 and similar crises. Key challenges include labor
and material scarcity, supply inconsistency, and demand fluctuations, which require dynamic capability-
based frameworks and risk management approaches to address effectively. Retail supply chains prioritize
collaboration efficiency, order fulfillment, and digital transformation to sustain performance in volatile
environments. Hybrid risk management models combining Conditional Value at Risk and chance
constraints improve medical supply chain resilience by balancing cost and service levels under
uncertainty. Flexibility plays a critical role in building supply chain robustness and agility, enabling flexible
procurement, operational maneuverability, and risk management culture, especially in global textile and
clothing sectors. Integrated frameworks linking resilience enablers with sustainable operational strategies
such as agile, lean-green, circular, and decentralized models support long-term supply chain viability and
alignment with Sustainable Development Goals. These strategies collectively emphasize the need for
coordinated recovery, gradual capacity ramp-up, and advanced data analytics to enhance supply chain
performance and sustainability in the post-pandemic era.

INTRODUCTION

The COVID-19 pandemic has caused an unprecedented global shock to supply
chains, exposing vulnerabilities in systems once considered robust and resilient. Global
supply chains (GSCs) experienced disruptions across all stages—from raw material
procurement to manufacturing, processing, transportation, and final delivery—
impacting industries such as pharmaceuticals, food, electronics, and automotive sectors
(Figueira-De-Lemos et al., 2024). Unlike previous disruptions, COVID-19 affected both
supply and demand simultaneously, with labor shortages, border closures, and shifts in
consumer behavior causing cascading effects upstream and downstream in the value
chain (Magableh, 2021).

The pandemic revealed that reliance on global trade can both propagate shocks
and provide insulation; countries with diversified import sources sometimes fared
better than those relying solely on domestic inputs, as lockdowns affected local labor
and production capacities (Xu et al., 2020). The crisis accelerated trends toward supply
chain restructuring, including supplier diversification, nearshoring, and increased
regionalization, as firms sought to reduce dependency on single countries like China and
enhance flexibility by reallocating volumes among suppliers in Asia and North America
(Raj et al., 2022).

Food supply chains faced particular challenges due to movement restrictions,
changing demand patterns, and protectionist policies, highlighting the need for flexible,
adaptive systems and government support to maintain food security (Niu et al., 2025).
The pandemic also underscored the importance of dynamic capabilities and risk
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management strategies, with labor scarcity and inconsistent supply identified as critical
challenges requiring coordinated mitigation efforts (Bonadio et al., 2020). Overall, the
COVID-19 shock has prompted a reevaluation of supply chain design, emphasizing
resilience, agility, and sustainability to better prepare for future global disruptions (Aday
& Aday, 2020; Hobbs, 2020). This transformation offers a generational opportunity for
businesses and policymakers to build more robust, adaptable supply chains in a volatile
and interconnected world.

The COVID-19 pandemic and subsequent global events have triggered a series of
common post-pandemic disruptions that continue to challenge supply chains
worldwide. One of the most pervasive issues is material shortages, caused by factory
shutdowns, labor scarcity, and raw material supply interruptions, which have led to
production delays and inventory stockouts across multiple industries (Guo et al., 2024).
These shortages are often exacerbated by port congestion, where container ports face
unprecedented backlogs due to labor constraints, vessel delays, and uneven cargo
flows, significantly slowing down the movement of goods and increasing lead times
(Saxena, 2025; Xu et al., 2020). The congestion at ports has also contributed to logistics
cost inflation, as shipping rates surged dramatically during the pandemic, driven by
limited vessel availability, increased demand for freight, and disruptions in global
shipping routes; this inflation has had a direct impact on import prices and overall
inflation in many countries (Furceri et al., 2022).

In addition to supply-side challenges, demand volatility has emerged as a critical
disruption, with sudden shifts in consumer behavior—such as panic buying, changes in
consumption patterns, and fluctuating demand across sectors—making forecasting and
inventory management more complex and uncertain (Notteboom et al.,, 2021). This
volatility forces supply chains to be more agile and responsive but also increases the risk
of overstocking or stockouts. Furthermore, geopolitical tensions, including trade
restrictions, sanctions, and conflicts like the Russia-Ukraine war, have intensified supply
chain risks by disrupting trade flows, increasing uncertainty, and prompting companies
to reconsider supplier diversification and regionalization strategies (Kovacs & Sigala,
2020). These tensions often intersect with pandemic-related disruptions, compounding
their effects on global supply chain stability.

Together, these disruptions highlight the interconnectedness and fragility of
modern supply chains, emphasizing the urgent need for resilience-building strategies
such as multi-sourcing, inventory buffers, digitalization, and enhanced collaboration
among stakeholders (Gultekin et al., 2022). The evolving landscape demands that supply
chains not only recover but also transform to withstand future shocks, balancing cost
efficiency with flexibility and risk mitigation in a complex global environment (Ginn &
Saadaoui, 2025; Shandrivska & Pawtyszyn, 2024).

The COVID-19 pandemic has fundamentally challenged the traditional supply
chain management paradigm that prioritized efficiency and lean operations, revealing
critical vulnerabilities in highly optimized but inflexible systems. Historically, supply
chains focused on minimizing costs, reducing inventory levels, and streamlining
processes to achieve maximum efficiency, often through lean manufacturing and just-
in-time (JIT) practices. However, the pandemic’s widespread disruptions—such as
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sudden demand spikes, supply shortages, and logistical bottlenecks—exposed the
fragility of these efficiency-driven models, prompting a strategic shift toward resilience
and responsiveness (Kashem et al., 2024). Resilience refers to the ability of a supply
chain to anticipate, absorb, and recover from disruptions, while responsiveness
emphasizes agility and flexibility to rapidly adapt to changing conditions. This shift
entails balancing efficiency with the capacity to withstand shocks, requiring investments
in redundancy, supplier diversification, and digital technologies that enhance real-time
visibility and decision-making (Llcker et al., 2024).

The transition from lean to resilient supply chains involves rethinking inventory
policies, moving away from minimal stock levels toward strategic buffers that can
cushion against supply interruptions. For example, flexible manufacturing systems and
multi-sourcing strategies reduce dependency on single suppliers or regions, mitigating
risks from localized disruptions (Riad et al., 2024). Digital transformation plays a pivotal
role in this evolution, with artificial intelligence (Al), machine learning, and predictive
analytics enabling improved demand forecasting, risk assessment, and dynamic
resource allocation, thereby enhancing both resilience and operational efficiency
(Bamia & Bamia, 2025). These technologies facilitate real-time data sharing and
collaboration across supply chain partners, fostering transparency and coordinated
responses to disruptions.

Despite the benefits of resilience, a key challenge lies in managing the trade-offs
between efficiency and robustness. Overemphasis on resilience can lead to increased
costs due to redundancy and excess capacity, while focusing solely on efficiency risks
vulnerability to shocks (De Arquer et al., 2021). Research highlights the importance of
identifying dual-purpose capabilities that simultaneously support efficiency and
resilience, such as flexible production and agile inventory management, to optimize
overall supply chain performance (Bui et al., 2020). Moreover, sustainability
considerations are increasingly integrated with resilience strategies, as firms seek to
build supply chains that are not only robust but also environmentally and socially
responsible (Mistarihi & Magableh, 2023). This holistic approach aligns with emerging
frameworks that emphasize sustainable-resilient-responsive supply chains, balancing
economic, environmental, and social objectives.

Organizational capabilities also need to evolve, prioritizing proactive and
reactive strategies that enable rapid response and recovery from disruptions. Studies
show that proactive capabilities—such as risk monitoring and contingency planning—
are critical for resilience, while reactive capabilities—such as flexible logistics and rapid
reconfiguration—support responsiveness (Mondal et al., 2024). The pandemic has
underscored the necessity for supply chain managers to develop ambidexterity, the
ability to balance exploitation of existing efficiencies with exploration of new adaptive
practices (Apeh et al., 2024). This requires cultural shifts, enhanced collaboration, and
investment in workforce skills to manage complexity and uncertainty effectively.

The transition to a post-pandemic era has not eliminated the vulnerabilities of
global supply chains; rather, many continue to face recurring and new disruptions that
challenge their stability and performance. Despite efforts to return to pre-pandemic
operations, companies struggle to adapt their traditional supply chain strategies to a
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more volatile and uncertain environment characterized by fluctuating demand, supply
shortages, and logistical constraints (Majumdar & Srivastava, 2025). The pandemic
exposed critical weaknesses in supply chains, such as labor scarcity, material shortages,
and inconsistent supply, which remain significant challenges in the post-pandemic
context (Shahed et al., 2021). Moreover, the complexity of disruptions has increased
with factors like geopolitical tensions and evolving consumer behaviors, making it
difficult for firms to rely solely on pre-pandemic risk management approaches.

There is a critical need to identify and synthesize effective supply chain
management strategies that can mitigate these ongoing disruptions and enhance supply
chain resilience and responsiveness. Research highlights that adopting resilient
strategies—including collaboration efficiency, digitalization, flexible procurement, and
agile operations—can help firms better navigate the post-pandemic landscape (Yilmaz
et al., 2025). For example, digital retail supply chains that leverage real-time data and
advanced analytics improve order fulfilment and responsiveness to demand
fluctuations, which are essential for sustaining business performance amid uncertainty
(Khan et al., 2022). Flexibility, as a core capability, enables supply chains to adjust
procurement, diversify products, and manage risks proactively, thereby strengthening
robustness and agility simultaneously (Vanany et al., 2021).

Advanced risk management frameworks are also crucial, especially in critical
sectors like medical supply chains, where hybrid approaches combining stochastic
programming and risk aversion techniques have shown promise in balancing cost
efficiency with service level requirements (lvanov, 2021). These frameworks help
anticipate shortages, stabilize supplier and warehouse utilization, and improve overall
supply chain survivability under various disruption scenarios. Additionally, mathematical
models optimizing inventory policies and ordering decisions provide practical tools for
manufacturers to maximize profits while managing pandemic-related uncertainties
(Farooq et al., 2021). Such models support decision-making that accounts for fluctuating
supply and demand, helping firms avoid costly overstocking or stockouts.

The integration of green practices, smart technologies, and crisis mitigation
strategies further contributes to sustainable supply chain performance during
disruptions (Ozdemir et al., 2022). Empirical evidence from manufacturing industries in
developing economies suggests that these elements not only mitigate the negative
impacts of the pandemic but also enhance long-term sustainability and organizational
commitment. This holistic approach aligns with the growing recognition that supply
chain resilience must encompass environmental and social dimensions alongside
economic goals.

Conceptual frameworks and empirical studies emphasize the importance of
proactive and reactive capabilities in building supply chain resilience. Proactive
strategies such as risk monitoring, contingency planning, and collaboration with
partners enable early identification and mitigation of risks, while reactive strategies like
flexible logistics and rapid reconfiguration support quick recovery from disruptions
(Pujawan & Bah, 2021). The development of ambidextrous organizational capabilities—
balancing exploitation of existing efficiencies with exploration of new adaptive
practices—is essential for managing the complexity and uncertainty of the post-
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pandemic environment (Rajabi et al., 2024). Furthermore, coordinated recovery efforts,
including demand smoothing and gradual capacity ramp-up, are effective in avoiding
“disruption tails” that can destabilize supply chains after the initial shock of a pandemic
(Spieske et al., 2022).

Global supply chains in the post-pandemic era face a complex array of dominant
disruptions that challenge their stability and performance. Key disruption types include
natural and health-related crises such as pandemics, geopolitical tensions including
trade wars and political instability, environmental events like climate change-induced
disasters, and operational failures encompassing infrastructure breakdowns and
cyberattacks. The COVID-19 pandemic highlighted how interconnected and globalized
supply chains are vulnerable to sudden shocks that propagate rapidly across regions and
industries, exacerbated by just-in-time inventory practices and concentrated sourcing.
Additionally, evolving consumer behaviors and technological shifts contribute to
demand volatility, while regulatory changes and compliance requirements add further
complexity. These disruptions are often interrelated, creating compound risks that
require multifaceted management approaches.

To build resilience against these disruptions, a variety of supply chain
management strategies have been proposed and implemented. Central among these
are diversification of suppliers and production sites, which reduces dependency on
single sources and geographic regions, thereby mitigating localized risks. Enhancing
flexibility and agility in operations allows firms to rapidly adjust production volumes,
switch suppliers, and reconfigure logistics in response to changing conditions. The
adoption of digital technologies such as artificial intelligence, Internet of Things (loT),
blockchain, and advanced analytics improves real-time visibility, predictive risk
assessment, and collaborative decision-making across the supply chain network. Other
strategies include maintaining strategic inventory buffers, implementing collaborative
planning with partners, and embedding sustainability practices that align resilience with
environmental and social goals. Organizational culture and leadership also play critical
roles in fostering a proactive risk management mindset and enabling continuous
adaptation.

These strategies can be effectively categorized into several broad groups to
guide implementation. First, structural strategies focus on network design, including
supplier diversification, multi-sourcing, and decentralized production to reduce
vulnerability to localized disruptions. Second, operational strategies emphasize
flexibility, agility, and inventory management to enable rapid response and recovery.
Third, technological strategies leverage digital tools for enhanced visibility, traceability,
and predictive analytics, facilitating proactive risk identification and mitigation. Fourth,
collaborative strategies involve strengthening relationships and information sharing
among supply chain partners to improve coordination and joint problem-solving. Finally,
sustainability-oriented strategies integrate environmental and social considerations into
resilience planning, balancing risk mitigation with long-term viability.

For organizations to implement these strategies effectively, a tailored approach
is necessary, considering industry context, supply chain complexity, and risk exposure.
Developing a comprehensive risk assessment framework helps identify critical
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vulnerabilities and prioritize interventions. Building organizational capabilities such as
ambidexterity—the ability to balance efficiency with adaptability—is essential for
managing trade-offs inherent in resilience strategies. Continuous monitoring and
scenario planning enable firms to anticipate emerging risks and adjust strategies
dynamically. Moreover, fostering a culture of collaboration and innovation supports the
integration of new technologies and practices. Policymakers and industry leaders are
encouraged to support frameworks that promote technology adoption, sustainability,
and stakeholder engagement to enhance supply chain resilience at a systemic level.

The post-pandemic era has revealed a complex landscape of disruptions that
continue to challenge global supply chains, necessitating a thorough identification and
categorization of these key disruptions. The COVID-19 pandemic exposed critical
vulnerabilities such as labor scarcity, material shortages, and inconsistent supply, which
remain dominant challenges in the post-pandemic context. Beyond pandemic-specific
issues, supply chains now face compounded risks from geopolitical tensions, trade
restrictions, climate-induced shocks, and technological disruptions, all of which
exacerbate operational fragility and uncertainty. These disruptions often interact,
creating ripple effects that amplify their impact across multiple tiers of the supply chain,
as seen in healthcare and retail sectors where shortages and logistical bottlenecks have
been particularly severe. The diversity and interconnectedness of these disruptions
highlight the need for a comprehensive framework to understand their nature and
interrelations.

In response, various supply chain management strategies have been proposed
and implemented to mitigate these disruptions and build resilience. A key approach
involves enhancing flexibility and agility, enabling firms to rapidly adjust procurement,
production, and distribution in the face of fluctuating demand and supply constraints.
Digital transformation plays a pivotal role, with technologies such as loT, big data
analytics, and blockchain improving real-time visibility, predictive risk assessment, and
coordination among supply chain partners. Strategies like supplier diversification, multi-
sourcing, and decentralized production reduce dependency on single sources and
geographic regions, thereby mitigating localized risks. Additionally, maintaining strategic
inventory buffers and fostering collaborative relationships with suppliers and employees
enhance robustness and responsiveness. Sustainability-oriented strategies integrating
environmental and social considerations further align resilience with long-term viability
and stakeholder expectations.

These strategies can be effectively categorized into a conceptual framework
comprising five interrelated dimensions. First, structural strategies focus on supply
network design, including diversification and decentralization to reduce vulnerability.
Second, operational strategies emphasize flexibility, agility, and inventory management
to enable rapid adaptation and recovery. Third, technological strategies leverage digital
tools for enhanced visibility, traceability, and data-driven decision-making. Fourth,
collaborative strategies involve strengthening partnerships and information sharing to
improve coordination and joint problem-solving. Finally, sustainability strategies
integrate environmental and social goals, ensuring resilience contributes to broader
sustainable development objectives. This framework provides a holistic view that
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captures the multifaceted nature of resilience-building in the post-pandemic supply
chain environment.

Effective implementation of these strategies requires organizations to adopt a
tailored and dynamic approach. Developing a comprehensive risk assessment helps
identify critical vulnerabilities and prioritize interventions based on specific industry
contexts and supply chain complexities. Building organizational capabilities such as
ambidexterity—the ability to balance efficiency with adaptability—is essential for
managing trade-offs inherent in resilience strategies. Continuous monitoring, scenario
planning, and innovation enable firms to anticipate emerging risks and adjust strategies
proactively. Cultivating a culture of collaboration and empowerment supports the
integration of new technologies and fosters agility in decision-making. Policymakers and
industry leaders also play a vital role by promoting frameworks that encourage
technology adoption, sustainability, and stakeholder engagement to enhance systemic
supply chain resilience.

The significance of research on post-pandemic supply chain resilience lies in its
dual contribution to academic knowledge and practical management. Academically,
synthesizing current research provides a comprehensive understanding of how global
supply chains have been disrupted by the COVID-19 pandemic and other concurrent
crises, revealing critical vulnerabilities and gaps in traditional risk management
approaches. This synthesis advances theory by integrating interdisciplinary insights from
operations management, sustainability science, and organizational behavior, offering a
nuanced conceptualization of resilience that encompasses agility, adaptability, and
alignment across supply chain networks. It also highlights the evolving role of digital
technologies, such as loT and big data analytics, in enhancing real-time visibility and
predictive capabilities, which are essential for proactive risk mitigation and recovery. By
consolidating diverse empirical findings and conceptual models, this research equips
scholars with a robust framework to guide future investigations and refine resilience
theories in the context of compound global disruptions.

From a practical perspective, this body of research serves as a vital guide for
supply chain managers and business leaders striving to formulate more robust and
adaptive strategies in an uncertain post-pandemic environment. The pandemic exposed
the limitations of efficiency-focused models, emphasizing the need for flexibility,
supplier diversification, and strategic inventory management to buffer against supply
shocks and demand volatility. Studies underscore the importance of fostering
collaboration and empowerment within supply chains, which enhance responsiveness
and innovation capacity without incurring significant costs. Furthermore, the integration
of sustainability considerations aligns resilience efforts with long-term environmental
and social goals, supporting corporate responsibility and compliance with evolving
regulations. Simulation-based assessments and hybrid risk management frameworks
provide actionable tools for decision-makers to evaluate trade-offs between cost and
service levels, enabling tailored responses to specific disruption scenarios 16. These
insights help organizations balance short-term crisis response with long-term resilience
building, ensuring continuity and competitive advantage.
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The research also offers a conceptual framework that categorizes resilience
strategies into structural, operational, technological, collaborative, and sustainability
dimensions, facilitating systematic implementation. Structural strategies involve
redesigning supply networks through multi-sourcing and decentralization to reduce
dependency on vulnerable nodes. Operational strategies focus on enhancing agility and
flexibility, including dynamic inventory policies and rapid reconfiguration of production
and logistics. Technological strategies leverage digital tools for enhanced supply chain
visibility, risk monitoring, and data-driven decision-making. Collaborative strategies
emphasize strong relationships and information sharing among partners to improve
coordination and joint problem-solving. Sustainability strategies integrate
environmental and social objectives, ensuring resilience contributes to broader
sustainable development goals. This framework aids managers in diagnosing
vulnerabilities, prioritizing interventions, and aligning resilience initiatives with
organizational capabilities and market demands.

The scope of research on supply chain management strategies in facing post-
pandemic disruptions primarily focuses on literature published from 2020 onwards to
capture the evolving understanding and responses to the COVID-19 pandemic and its
aftermath. This temporal boundary ensures that the analysis reflects the most recent
developments, challenges, and strategic adaptations relevant to the post-pandemic
context, where supply chains have faced unprecedented volatility and complexity. The
study is theoretical and conceptual in nature, relying on a comprehensive literature
review rather than primary data collection, which allows for synthesizing diverse
findings across industries and geographies to develop generalized insights and
frameworks. This approach facilitates the integration of interdisciplinary perspectives,
including operations management, risk management, sustainability, and organizational
behavior, to build a holistic understanding of supply chain resilience and adaptability in
the face of systemic disruptions.

The research scope encompasses general strategies that are applicable across
various industries, recognizing that while specific sectors such as healthcare, retail,
textile, and food have unique challenges, many resilience principles and mitigation
tactics share commonalities. For instance, strategies like supplier diversification,
inventory prepositioning, digital transformation, and enhanced collaboration have been
widely recommended regardless of industry, though their implementation details may
vary. Industry-specific examples are cited to illustrate how these general strategies
manifest in practice and to highlight sectoral nuances, such as the criticality of medical
supply chains during health crises or the agility demands in retail responding to shifting
consumer behaviors. This balance between generalizability and contextual specificity
enriches the conceptual framework and enhances its practical relevance.

However, the study’s theoretical and literature-based nature imposes certain
limitations. Without primary empirical data, the findings depend on the quality, scope,
and representativeness of existing studies, which may vary in methodological rigor and
contextual focus. The rapidly evolving post-pandemic environment means that some
emerging trends or novel disruptions might not yet be fully captured in the literature,
potentially limiting the framework’s comprehensiveness or timeliness. Additionally,
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while general strategies provide valuable guidance, the heterogeneity of supply chains
in terms of size, complexity, geographic dispersion, and technological maturity means
that one-size-fits-all solutions are impractical; thus, the framework requires adaptation
to specific organizational and industry contexts. The absence of primary data also limits
the ability to validate the proposed strategies empirically or to assess their relative
effectiveness quantitatively.

Despite these limitations, the conceptual and literature-driven approach offers
significant value by consolidating fragmented knowledge and identifying overarching
themes and best practices for supply chain resilience in the post-pandemic world. It
enables academics to build on a synthesized foundation for further empirical research
and theory development. For practitioners, the study provides a strategic lens to
evaluate and enhance their supply chain operations, emphasizing flexibility, digital
integration, risk management, and sustainability as pillars of resilience. The inclusion of
cross-industry insights and examples supports managers in benchmarking and tailoring
strategies to their unique challenges and opportunities, fostering a proactive and
adaptive mindset essential for navigating ongoing and future disruptions.

LITERATURE REVIEW
Theoretical Foundation

Supply Chain Management (SCM) theory is grounded in the coordination and
integration of activities involved in sourcing, procurement, conversion, and logistics
management across multiple organizations to deliver products and services efficiently
and effectively. The basic principles of SCM emphasize the importance of managing the
flow of materials, information, and finances from suppliers to end customers, aiming to
optimize overall supply chain performance rather than individual entities (Brusset &
Teller, 2017). Key concepts include demand forecasting, inventory management,
supplier relationship management, and logistics coordination, all designed to reduce
costs, improve service levels, and enhance competitive advantage. SCM theory also
recognizes the supply chain as a complex adaptive system where interdependencies and
uncertainties require dynamic and flexible management approaches (Wang et al., 2017).

Supply chain resilience has emerged as a critical concept within SCM, especially
in light of recent global disruptions such as the COVID-19 pandemic. Resilience refers to
the supply chain’s ability to prepare for, respond to, and recover from disruptions while
maintaining continuous operations and safeguarding critical functions (Shishodia et al.,
2021). Two dominant perspectives on resilience exist: the engineering resilience view,
which focuses on the ability to return to a pre-disruption state (robustness and
recovery), and the social-ecological resilience view, which emphasizes adaptation and
transformation to new conditions (Baz & Ruel, 2020). Combining these perspectives,
supply chain resilience is increasingly understood not just as stability but as a dynamic
capability encompassing robustness (withstanding shocks), recovery (bouncing back),
and adaptability (transforming in response to change) (lvanov, 2023). This
multidimensional view aligns with dynamic capability theory, which frames resilience as
a set of proactive and reactive capabilities, including supply chain design quality,
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flexibility, and collaboration, that enable firms to manage vulnerability and sustain
performance (Irfan et al., 2022; Macdonald et al., 2018).

Risk management frameworks in SCM provide structured approaches to identify,
assess, and mitigate risks that threaten supply chain continuity and performance. The
process begins with risk identification, which involves recognizing potential internal and
external threats such as supplier failures, demand fluctuations, natural disasters,
geopolitical events, and pandemics (Chowdhury & Quaddus, 2017). Risk assessment
follows, evaluating the likelihood and impact of identified risks to prioritize
management efforts. Mitigation strategies include diversification of suppliers, inventory
buffering, flexible production systems, and enhanced information sharing to improve
visibility and responsiveness (Wieland & Durach, 2021). Empirical research highlights
the mediating role of supply chain risk management (SCRM) practices in enhancing
resilience and robustness, demonstrating that effective risk management enables firms
to better absorb shocks and maintain operational continuity during disruptions (Pettit et
al., 2019; Shekarian & Parast, 2020). Moreover, integrating risk management with
resilience-building efforts supports a holistic approach that balances protection
(stability) and adaptation (flexibility) (Shashi et al., 2020).

The theoretical foundation of SCM strategies in facing post-pandemic
disruptions thus rests on understanding supply chains as complex, adaptive systems
requiring integrated management of flows, risks, and capabilities. The basic SCM
principles provide the operational backbone, while resilience concepts expand the focus
to include the capacity to absorb shocks, recover quickly, and adapt to new realities
(Cohen et al., 2022; Pu et al., 2024). Risk management frameworks offer practical tools
to systematically address uncertainties and vulnerabilities, enabling firms to anticipate
and mitigate disruptions proactively (Adobor & McMullen, 2018). Together, these
theoretical elements inform the development of robust, flexible, and adaptive supply
chain strategies that are essential for navigating the heightened uncertainty and
volatility characterizing the post-pandemic global environment (Herold & Marzantowicz,
2024; Nikookar & Yanadori, 2021).

Review of Key Concepts

Pre-pandemic supply chain strategies such as Just-In-Time (JIT), Lean
Manufacturing, and Global Sourcing were widely adopted to maximize efficiency,
reduce costs, and streamline operations. JIT focuses on minimizing inventory levels by
receiving goods only as they are needed in the production process, thereby reducing
holding costs and waste (Pyeman, 2025). Lean Manufacturing complements JIT by
emphasizing the elimination of non-value-adding activities, continuous improvement,
and waste reduction throughout the production system, aiming to enhance operational
efficiency and product quality (Rozhkov et al., 2022). Global Sourcing involves procuring
materials and components from international suppliers to leverage cost advantages,
access specialized skills, and diversify supply bases, which was considered a key
competitive strategy before the pandemic (Scala & Lindsay, 2021). These strategies
collectively prioritized cost efficiency and responsiveness under relatively stable and
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predictable market conditions, often at the expense of supply chain flexibility and buffer
capacity.

The COVID-19 pandemic exposed significant vulnerabilities in these pre-
pandemic strategies, leading to a paradigm shift in supply chain management that
balances efficiency with resilience. The trade-off between efficiency and resilience
became apparent as highly optimized, lean, and globally dispersed supply chains
struggled to absorb shocks and recover from disruptions (Kafi et al., 2023). While JIT and
Lean Manufacturing reduced inventory buffers and slack resources, these same features
limited the ability to respond to sudden supply shortages, demand spikes, and logistical
constraints during the pandemic (Sinha et al., 2020). Global Sourcing, though beneficial
for cost reduction, increased exposure to geopolitical risks, border closures, and
transportation delays, highlighting the fragility of over-reliance on distant suppliers
(Umar et al., 2025). This shift has prompted organizations to reconsider supply chain
design, incorporating redundancy, flexibility, and risk diversification to enhance
robustness and recovery capabilities alongside efficiency (Shen & Sun, 2021).

Post-pandemic disruptions can be categorized into several key types that affect
supply chains differently. Supply-side disruptions include raw material shortages,
supplier shutdowns, and production halts caused by health restrictions or labor scarcity
(Craighead et al., 2020). Demand-side disruptions involve sudden changes in consumer
behavior, such as panic buying or shifts in product preferences, which create demand
volatility and forecasting challenges (Spieske & Birkel, 2021). Logistics disruptions
encompass transportation delays, port congestions, and border restrictions that impede
the flow of goods across the supply chain. Financial disruptions refer to liquidity
constraints, fluctuating costs, and economic uncertainties that affect supply chain
investments and operations. Geopolitical disruptions include trade wars, tariffs, and
regulatory changes that alter supply chain configurations and increase complexity.
Understanding these categories helps firms develop targeted strategies to mitigate risks
and build resilience in a multifaceted disruption landscape.

The literature highlights that pre-pandemic strategies, while effective in stable
environments, require adaptation to address the complexity and unpredictability of
post-pandemic disruptions. For example, inventory pre-positioning and flexible
production policies have been shown to improve recovery and reduce vulnerability
during pandemics. Collaboration and information sharing across supply chain partners
enhance visibility and coordination, which are critical for managing demand fluctuations
and logistical challenges. Digital technologies and data analytics support real-time
monitoring and predictive capabilities, enabling proactive risk management and agile
responses. Moreover, diversification of suppliers and nearshoring are increasingly
adopted to reduce dependency on single sources and long-distance logistics (Tiwari &
Sharma, 2025). These evolving strategies reflect a more balanced approach that
integrates efficiency with resilience to sustain supply chain performance under
uncertainty.

Previous Research on Pandemic Impact on Supply Chains
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The COVID-19 pandemic has had a profound and immediate impact on supply
chains across various industries worldwide, revealing significant vulnerabilities and
prompting a reevaluation of supply chain management strategies. Studies analyzing
these impacts highlight that industries such as food, pharmaceuticals, electronics, and
automotive experienced disruptions at multiple stages, including raw material supply,
manufacturing, processing, transportation, and demand fluctuations (Belhadi et al.,
2020). For example, food supply chains faced bottlenecks due to labor shortages,
especially seasonal workers, and disruptions in processing facilities, notably in meat
processing plants, while demand shifted dramatically from food service to retail sectors
(Barman et al., 2021). Despite these challenges, supply chains in developed countries
demonstrated remarkable resilience, aided by policy interventions that streamlined
border procedures and avoided protectionist measures that had exacerbated past
crises. However, the pandemic exposed the fragility of global supply chains that had
been optimized for efficiency with minimal buffers, underscoring the need for enhanced
resilience and flexibility (Deconinck et al., 2020).

The immediate effects of the pandemic included severe logistical disruptions
caused by lockdowns, travel restrictions, and border controls, which impeded the
movement of goods and labor, further complicating supply chain operations. These
disruptions were compounded by sudden and unpredictable shifts in consumer
demand, such as panic buying and changes in consumption patterns, which challenged
forecasting and inventory management (Younis et al., 2023). Financial pressures also
emerged as firms faced liquidity constraints and increased costs, affecting their ability to
maintain operations and invest in recovery. Geopolitical tensions and trade restrictions
added another layer of complexity, highlighting the risks of over-reliance on global
sourcing and just-in-time inventory systems (Grida et al., 2020). The pandemic thus
revealed that supply chains optimized solely for cost efficiency and lean operations
were vulnerable to systemic shocks that require a balance between efficiency and
resilience (Guan et al., 2020).

Lessons learned from the pandemic emphasize the critical importance of supply
chain resilience, defined as the ability to anticipate, absorb, recover from, and adapt to
disruptions. Innovation emerged as a key factor in enhancing resilience, enabling firms
to develop new processes, technologies, and collaborative practices that improve
flexibility and responsiveness (Y. Zhu et al.,, 2022). Empowerment of employees and
strong relationships with suppliers also contributed to more effective risk management
and recovery efforts. The pandemic underscored the need for diversified sourcing
strategies, increased inventory buffers, and enhanced visibility across supply chains to
better manage risks and uncertainties. Furthermore, digital technologies and data
analytics played a vital role in enabling real-time monitoring and decision-making,
supporting more agile and adaptive supply chain operations (Paul et al., 2021).

Several studies focused on specific industry responses provide practical insights
into managing pandemic-induced disruptions. For instance, JD.com’s integrated supply
chain and intelligent platforms allowed it to quickly adapt delivery procedures and
maintain operations despite severe demand and logistical challenges in China (G. Zhu et
al., 2020). In the food sector, flexible adjustments such as expanding operating hours,
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simplifying product ranges, and finding alternative suppliers helped mitigate supply
shortages and meet shifting demand (Mahajan & Tomar, 2020). The ready-made
garment industry in Bangladesh faced significant recovery challenges related to raw
material scarcity and transportation disruptions, highlighting the need for strategic
policies to support supply chain recovery in emerging economies (Queiroz et al., 2020).
These cases illustrate that resilience-building requires a combination of operational
flexibility, collaboration among stakeholders, and supportive policy environments

Synthesis of Post-Pandemic Supply Chain Strategies

Post-pandemic supply chain strategies have increasingly focused on integrating
digital technologies, building resilience, strengthening supplier relationships, and
optimizing logistics and distribution to better navigate disruptions like those
experienced during COVID-(Nandi et al., 2020). Digitalization and technology adoption
form a cornerstone of modern supply chain management, with the Internet of Things
(loT) enabling real-time tracking of goods and assets, thereby enhancing visibility and
responsiveness across the supply chain (Qi et al.,, 2025). Big Data and predictive
analytics improve demand forecasting accuracy by analyzing vast datasets to anticipate
market shifts and consumer behavior, which is critical for managing volatility in post-
pandemic environments (De Lucio et al., 2023). Artificial Intelligence (Al) supports risk
management and decision-making by processing complex scenarios and providing
actionable insights, helping firms to proactively mitigate disruptions (Miroudot, 2020).
Blockchain technology enhances transparency and traceability by creating immutable
records of transactions and product provenance, which fosters trust among
stakeholders and supports circular economy initiatives.

Building supply chain resilience is another vital strategy, emphasizing
diversification, inventory management, and flexibility. Diversification through multi-
sourcing, near-shoring, and friend-shoring reduces dependency on single suppliers or
distant geographies, mitigating risks associated with geopolitical tensions and
transportation delays (Carissimi et al., 2022). Strategic stockpiling or “just-in-case”
inventory management contrasts with traditional lean approaches by maintaining safety
stocks of critical components to buffer against supply interruptions (Haraguchi et al.,
2023). Supply chain flexibility is achieved through flexible manufacturing systems and
agile logistics that can quickly adapt production volumes and distribution routes in
response to changing conditions, enhancing the ability to absorb shocks and recover
swiftly (Mizrak, 2024). These resilience-building measures reflect a shift from pure
efficiency toward a balance with robustness and adaptability.

Strengthening supplier relationships is essential for collaborative risk
management and supply chain agility. Collaborative planning and transparency with key
suppliers improve coordination and information sharing, enabling joint problem-solving
and faster response to disruptions (Gereffi, 2020). Supplier development programs and
joint risk management initiatives foster mutual trust and capability building, which are
critical for sustaining supply chain performance during crises (Kancs, 2023). These
relational strategies help create a more integrated and responsive supply network,
reducing vulnerabilities caused by siloed operations or adversarial supplier dynamics.
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Logistics and distribution optimization further support supply chain robustness
by enhancing transportation and warehousing capabilities. Employing multi-modal
transportation reduces reliance on any single mode, such as maritime shipping, which
was heavily disrupted during the pandemic, thereby increasing flexibility and reliability
in delivery (Fonseca & Azevedo, 2020). Warehouse automation and smart distribution
centers leverage robotics, 10T, and Al to improve operational efficiency, accuracy, and
speed, enabling rapid fulfillment and adaptation to fluctuating demand (Dwaikat et al.,
2022). These technological and operational improvements in logistics are critical for
maintaining service levels and customer satisfaction in uncertain environments.

Collectively, these strategies represent a comprehensive synthesis of post-
pandemic supply chain management approaches that prioritize resilience alongside
efficiency. Empirical studies across industries and regions confirm that firms adopting
digital tools, diversifying supply bases, fostering supplier collaboration, and optimizing
logistics are better positioned to withstand and recover from disruptions (Ovezmyradov,
2022). However, sector-specific challenges require tailored applications of these
strategies, as the nature of disruptions and operational constraints vary widely
(Fadojutimi, 2024). The integration of technology with strategic resilience measures and
collaborative practices forms the foundation for supply chains that are not only more
robust but also more agile and innovative in facing future uncertainties (Snowdon et al.,
2022).

Research Gap

The post-pandemic environment has revealed significant and sustained
disruptions in global supply chains, necessitating a comprehensive framework that
integrates various management strategies to enhance resilience and adaptability.
Research highlights that while many individual strategies exist—such as agility,
adaptability, alignment (3As), digitalization, collaboration efficiency, and risk
management—there is a lack of unified frameworks that holistically address the
complex, long-term challenges posed by the pandemic aftermath (Setyadi et al., 2025).
For example, Raj et al. identify key challenges like labor and material scarcity and
propose mitigation strategies under dynamic capability theory, but these focus more on
immediate disruptions rather than sustained post-pandemic conditions (Ishida, 2020).

Other studies emphasize the importance of resilient strategies such as order
fulfillment and digital retail supply chains to mitigate long-term effects, yet these are
often sector-specific and do not fully integrate with broader sustainability and
operational models (Abdan & Cetindas, 2023). lvanov’s work on supply chain viability
introduces adaptation strategies like intertwining, scalability, substitution, and
repurposing, offering a conceptual and formal model to quantify their impact, but calls
for further empirical validation and integration into a comprehensive framework
(Frederico, 2021). Additionally, frameworks like the GREAT-3Rs propose reforming
global supply chains through government policies, redesign, economic strategies,
operational adjustments, and technology adoption, aiming for responsiveness,
resilience, and restoration, yet these remain high-level and require operationalization
for sustained post-pandemic disruptions (Hohenstein, 2022).

800



icameka

THE 2"° INTERNATIONAL CONFERENCE

ACCOUNTING, MANAGEMENT, ECONOMICS, UNISKA E'ISSN 3089'1566
Proceeding Accounting, Management, Economics Uniska Volume 2, 2025, pp 787-820
“The Role of Research in Economics, Management, Accounting to Realizing Sustainable Development”

METHODS
Research Design

A qualitative research design using the Systematic Literature Review (SLR)
method is well-suited for investigating supply chain management strategies in facing
post-pandemic disruptions, as it allows for a comprehensive synthesis of existing
knowledge and identification of research gaps. SLR systematically collects, evaluates,
and synthesizes relevant studies to provide an evidence-based understanding of
complex phenomena, such as the multifaceted impacts of COVID-19 on global supply
chains and the diverse mitigation strategies employed. This method enables researchers
to integrate findings from various contexts, industries, and geographic regions, offering
a holistic view of supply chain resilience, adaptability, and sustainability in the post-
pandemic era (Cordeiro et al., 2021).

For example, studies employing SLR have revealed critical themes such as
digitalization, collaboration efficiency, risk management, and the integration of Industry
4.0 technologies as pivotal strategies to enhance supply chain performance and viability
during and after pandemic disruptions . Moreover, SLR facilitates the development of
conceptual frameworks by aggregating empirical evidence and theoretical insights, as
seen in research that combines dynamic capability theory with practical lessons learned
to address labor and material scarcity challenges (Ahmed et al., 2022). By adopting SLR,
this study can systematically map the evolution of supply chain strategies, assess their
effectiveness, and propose a comprehensive framework that addresses sustained
disruptions in the post-pandemic environment, thereby contributing valuable guidance
for both scholars and practitioners (Gupta et al., 2024).

Data Source and Collection Method

The research methodology for analyzing supply chain management strategies in
facing post-pandemic disruptions requires a multi-faceted approach to data collection,
incorporating both academic literature and industry-specific reports. This
comprehensive approach ensures both theoretical rigor and practical relevance,
capturing the rapidly evolving landscape of supply chain resilience in the wake of
COVID-19 disruptions. Academic databases provide peer-reviewed empirical studies and
conceptual frameworks, while industry reports offer real-time implementation data and
emerging trends from corporate practices (Purnamasari et al., 2024). This dual
perspective is particularly valuable for a topic that has seen both rapid scholarly
publication and significant practical innovation in response to recent global disruptions.

The selection of sources for this research is guided by strict inclusion criteria
focusing on publications from 2020-2024 to ensure temporal relevance to the post-
pandemic context. The systematic approach encompasses peer-reviewed journal
articles, empirical case studies, and authoritative industry analyses from globally
recognized institutions. This timeframe is crucial as it captures the immediate impacts of
COVID-19 on global supply chains and the subsequent development of mitigation
strategies, including the shift from purely efficiency-focused models toward more
resilient frameworks that can withstand systemic disruptions. The geographical scope
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includes both developed and emerging economies, with specific attention to countries
like India and Indonesia that experienced significant supply chain disruptions during the
pandemic period.

The data collection methodology for this research incorporates both systematic
retrieval processes and analytical techniques designed to identify and interpret relevant
information on supply chain resilience strategies. For academic sources, the process
begins with structured database searches using predetermined keyword combinations
including "supply chain resilience," "post-pandemic supply chain," "supply chain
disruption," "risk management," "digital supply chain," and "COVID-19 impact supply
chain". These searches are filtered by publication date (2020-2024) and subject area to
ensure relevance. Additional snowball sampling techniques are employed by reviewing
reference lists of key articles to identify further relevant sources that may not have
appeared in initial database searches.

Industry data collection focuses on obtaining recent reports from reputable
consulting firms and industry associations. This involves targeted retrieval of documents
from official organizational websites, with particular attention to longitudinal studies
that track the evolution of supply chain strategies throughout and after the pandemic
period. The McKinsey Global Supply Chain Leader Surveys, for example, provide
valuable time-series data on how companies have adapted their approaches to building
resilience through methods such as dual-sourcing strategies and supply chain
regionalization (Meyer et al., 2023). These industry sources are particularly valuable for
capturing implementation challenges and success factors that may not yet be reflected
in academic literature.

Analytical methods for processing the collected data include both systematic
literature review protocols and empirical assessment techniques. The systematic review
approach follows established methodological frameworks for analyzing and synthesizing
findings across multiple studies, as demonstrated in research examining the role of
supply chain management in enhancing corporate operational performance. For
empirical data, advanced analytical methods such as the Grey-DEMATEL (Decision-
Making Trial and Evaluation Laboratory) approach have been employed to analyze
complex interrelationships between various supply chain challenges, helping to identify
causal relationships and priority areas for intervention (Rusli et al., 2024). These
methodological approaches enable a nuanced understanding of how different
disruption types interact and which mitigation strategies prove most effective in specific
contexts.

Data Analysis Method

Thematic content analysis is a widely used qualitative data analysis method that
systematically identifies, codes, and synthesizes recurring themes within collected
literature, making it highly suitable for analyzing supply chain management strategies in
the context of post-pandemic disruptions. This approach enables researchers to distill
complex and diverse findings from multiple studies into coherent thematic categories,
such as types of disruptions, resilience strategies, and recovery mechanisms, which are
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critical for understanding how supply chains adapt and respond to unprecedented
challenges like COVID-19 (Katsaliaki et al., 2021; Rahman et al., 2022).

By coding data from selected articles, reports, and case studies, thematic analysis
reveals patterns in strategic responses, including digital transformation, collaboration,
risk mitigation, and flexibility, which have emerged as dominant themes in recent supply
chain research (Sudan et al.,, 2023). For instance, studies have highlighted the
importance of supply chain agility and redundancy, the integration of Industry 4.0
technologies, and enhanced collaboration among supply chain partners as key
strategies to build resilience and ensure continuity during disruptions (Zhang et al.,
2021). Synthesizing these findings into a coherent framework allows for a structured
understanding of how different strategies interact and contribute to supply chain
robustness, while also identifying gaps such as the need for more simulation-based and
theoretically grounded research on large-scale disruptions (Duong & Chong, 2020;
Sardar & Akram, 2025; Solari et al., 2024).

RESULTS
Summary of Identified Post-Pandemic Disruptions

The post-pandemic era has exposed supply chains to a range of critical
disruptions that have challenged their stability, efficiency, and resilience. Among the
most significant disruptions identified across multiple studies are labor shortages,
material scarcity, and supply inconsistencies, which have been highlighted as primary
factors undermining supply chain performance during and after the COVID-19 pandemic
(Jamil et al., 2025). Labor scarcity emerged as the most critical challenge, driven by
health concerns, lockdowns, and social distancing measures that limited workforce
availability and productivity, particularly in manufacturing and logistics sectors (Lucas et
al., 2024). Material scarcity, including raw materials and components, was exacerbated
by global demand surges, production halts, and transportation bottlenecks, leading to
delays and increased costs. Inconsistency of supply, often linked to disruptions in
supplier networks and international trade restrictions such as export bans and tariffs,
further complicated procurement and inventory management (Ambrogio et al., 2022).

Transportation and logistics disruptions also played a pivotal role, with
restrictions on movement, border closures, and reduced freight capacity causing delays
and increased lead times, especially in perishable goods and medical supplies. The
healthcare supply chain faced unique challenges, including shortages of critical medical
equipment like ventilators and personal protective equipment (PPE), driven by
overreliance on single-source suppliers and global trade barriers (Lv et al., 2024). These
disruptions were compounded by demand volatility, where sudden spikes in essential
goods contrasted with declines in nonessential products, complicating forecasting and
inventory decisions. Additionally, the pandemic revealed vulnerabilities in supply chain
digitalization and visibility, underscoring the need for real-time monitoring and agile
decision-making to respond to rapidly changing conditions (A. Kumar et al., 2020).

Other critical disruptions include the ripple effect, where localized disturbances
propagate through interconnected supply networks, amplifying impacts across regions
and industries. Social and regulatory disruptions, such as changing government policies,
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lockdowns, and health protocols, introduced further complexity and uncertainty (Naqvi,
2025). The cumulative effect of these disruptions has highlighted the fragility of lean,
just-in-time supply chains and the necessity for strategies emphasizing flexibility,
redundancy, and localization (Saleheen & Habib, 2022). Overall, the literature converges
on a clear set of critical post-pandemic disruptions: labor and material shortages, supply
inconsistency, transportation bottlenecks, demand volatility, healthcare supply
vulnerabilities, and systemic ripple effects, all of which require integrated mitigation
strategies to build resilient and adaptive supply chains for the future (Dura et al., 2025).

Framework of Supply Chain Management Strategies

A comprehensive framework for supply chain management strategies in the
post-pandemic era can be organized into three main thematic categories: Technological,
Strategic, and Relational strategies. These themes collectively address the multifaceted
disruptions caused by the COVID-19 pandemic and other global shocks, enabling supply
chains to enhance resilience, agility, and sustainability.

The digital transformation of supply chains has accelerated dramatically in
response to pandemic-induced disruptions, with organizations leveraging advanced
technologies to enhance visibility, predictability, and responsiveness across their
operations. These technological capabilities form the foundational infrastructure upon
which many other resilience strategies depend, enabling organizations to detect
disruptions earlier, model potential impacts, and implement countermeasures more
effectively (Kayikci et al., 2021; Panwar et al., 2022).

End-to-end supply chain visibility has emerged as a critical priority, with 87% of
supply chain professionals describing it as "critically important"” for effective disruption
management (Basit et al., 2023). This visibility enables organizations to monitor the
status of materials, components, and finished goods throughout the supply network,
providing early warning of potential disruptions and facilitating more coordinated
responses. Advanced Transportation Management Systems (TMS) now offer real-time
tracking capabilities, allowing companies to monitor shipment locations, conditions, and
estimated arrival times, thereby identifying potential delays earlier and implementing
contingency plans proactively (Chaitanya et al., 2025). Similarly, Warehouse
Management Systems (WMS) digitize inventory data, providing accurate, real-time
information on stock levels across distribution networks—a capability that proved
invaluable during pandemic-related inventory shocks (Schleifenheimer & Ivanov, 2024).

The implementation of Internet of Things (loT) devices has further enhanced
visibility by enabling continuous monitoring of environmental conditions, machine
performance, and product integrity throughout the supply chain. loT sensors can track
parameters such as temperature, humidity, vibration, and location, transmitting alerts
when predefined thresholds are breached. This capability is particularly valuable for
quality-sensitive shipments such as pharmaceuticals, food products, and high-value
electronics, where conditional deviations can result in significant losses (Bechtsis et al.,
2021). During the pandemic, companies with established IoT capabilities were better
positioned to monitor the flow of essential goods through constrained logistics corridors
and redirect shipments as needed to avoid bottlenecks.
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Artificial intelligence (Al) and machine learning (ML) applications have
dramatically improved supply chain forecasting, risk assessment, and decision-support
capabilities. These technologies excel at identifying patterns within large, complex
datasets—including those generated by loT devices, ERP systems, and external
sources—enabling more accurate predictions of potential disruptions and their likely
impacts (B. Kumar & Sharma, 2021). Predictive analytics models can forecast supplier
vulnerabilities, transportation delays, and demand fluctuations based on both historical
data and real-time inputs, allowing organizations to implement preemptive mitigation
strategies. For instance, Al algorithms can analyze geopolitical events, weather patterns,
and market indicators to identify potential disruptions before they fully manifest,
providing valuable lead time for response planning (Ocampo et al., 2022).

Beyond prediction, prescriptive analytics recommends specific actions to
optimize supply chain performance amid disruptions. These systems can model the
potential outcomes of different response strategies—such as rerouting shipments,
altering production schedules, or tapping alternative suppliers—enabling more
informed and effective decision-making under uncertainty (Mishra et al., 2021; Sharma
et al., 2020). During the pandemic, companies leveraging these capabilities were better
able to dynamically reallocate inventory across networks, balance capacity constraints,
and prioritize customer orders based on predefined business rules and real-time
conditions.

Blockchain technology has emerged as a powerful tool for enhancing
transparency, traceability, and trust across complex supply networks. By providing an
immutable, distributed ledger of transactions, blockchain enables all authorized
participants to access a single version of truth regarding product movements,
certifications, and ownership transfers (Eberi-Kalu, 2024). This capability proved
particularly valuable during the pandemic for verifying the authenticity of critical
medical supplies and personal protective equipment, where counterfeit products
proliferated in response to shortages.

The decentralized nature of blockchain also enhances security and resilience by
eliminating single points of failure in record-keeping systems. This characteristic became
increasingly important as supply chain partners sought to maintain accurate records
despite facility closures, remote work arrangements, and communication challenges
during lockdowns (Montoya-Torres et al.,, 2021; Taqi et al., 2020). Additionally,
blockchain-based smart contracts can automate certain transactions—such as payments
or ownership transfers—upon fulfillment of predefined conditions, reducing
administrative burdens and potential disputes during high-stress disruption scenarios.

Table 1.Technological Strategies for Supply Chain Resilience

g . . . Implementation
Technology Category Specific Applications Primary Benefits Challenges
Digital Integration & | TMS, WMS, loT sensors | Real-time tracking, | Integration with legacy
Visibility inventory visibility, early | systems, data
disruption detection standardization, cost
Advanced Analytics & Al | Predictive analytics, | Disruption  prediction, | Data quality
machine learning, | optimized response | requirements,
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demand forecasting planning, dynamic | specialized talent needs,
allocation model accuracy
Blockchain Distributed ledgers, | Enhanced traceability, | Industry adoption,
smart contracts, | reduced counterfeiting, | scalability issues,
authentication automated transactions | regulatory
considerations
DISCUSSION

The effectiveness of supply chain management strategies in the post-pandemic
context stems from their ability to address the complex, interconnected disruptions
revealed by COVID-19, while balancing cost, flexibility, and resilience. These strategies
are effective because they integrate technological, strategic, and relational dimensions
that collectively enhance supply chain adaptability and survivability under volatile
conditions. For instance, digitalization enables better diversification by providing real-
time data analytics and visibility, which allow firms to identify alternative suppliers
quickly and adjust procurement plans dynamically, thus mitigating risks associated with
supplier disruptions and material scarcity (Dubey et al., 2021). The use of advanced
analytics supports agility, adaptability, and alignment (the 3As), which are critical for
responding to demand volatility and supply inconsistencies, ultimately improving
disruption performance (Fasan et al., 2021). Moreover, strategic measures such as
supplier diversification, manufacturing flexibility, and backup suppliers build structural
robustness, reducing dependency on single sources and enabling rapid shifts in
production to meet changing demand patterns (Mathiyazhagan et al., 2023). Relational
strategies, including collaboration efficiency and strong buyer-supplier relationships,
foster trust and information sharing, which are essential for coordinated risk
management and faster recovery from disruptions (Okeagu et al., 2020).

The interrelationship between these strategies amplifies their effectiveness.
Digital technologies not only improve operational visibility but also facilitate relational
strategies by enabling transparent communication and collaborative platforms among
supply chain partners. This integration supports strategic flexibility by allowing firms to
simulate scenarios, optimize resource allocation, and implement contingency plans
more effectively (Chilicaus et al., 2025). For example, the hybrid risk management
framework combining Conditional Value at Risk (CVaR) and chance constraints
demonstrates how advanced risk assessment tools can balance cost efficiency with
service level requirements, enhancing medical supply chain resilience during
disruptions. Similarly, innovation and empowerment, identified as key resilience factors,
depend on both technological adoption and relational trust to be successfully
implemented, highlighting the synergy between these dimensions (Rinaldi et al., 2022).

However, implementing these strategies involves significant challenges and trade-
offs. Cost is a major consideration, as investments in digital infrastructure, supplier
diversification, and flexible manufacturing can be substantial, potentially impacting
short-term profitability. Firms must balance the expense of building redundancy and
flexibility against the benefits of increased resilience, which may not be immediately
guantifiable. Additionally, complexity increases with diversification and collaboration,
requiring sophisticated coordination mechanisms and risk management capabilities to
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avoid inefficiencies and conflicts. There is also the risk of over-reliance on technology,
which may introduce vulnerabilities such as cybersecurity threats or system failures if
not properly managed. Furthermore, cultural and organizational barriers can hinder
relational strategies, as trust and collaboration require time and effort to develop,
especially across global and diverse supply chain networks (Agarwal et al., 2024).
Regulatory uncertainties and geopolitical tensions add another layer of complexity,
affecting the feasibility and stability of strategic decisions like supplier diversification
and localization

CONCLUSION

The COVID-19 pandemic has profoundly disrupted global supply chains, exposing
vulnerabilities and accelerating the need for adaptive and resilient supply chain
management strategies. The collective research highlights that effective post-pandemic
supply chain strategies must integrate technological innovation, strategic flexibility, and
relational collaboration to address the multifaceted challenges revealed by the crisis.
Technological adoption, including Industry 4.0 tools such as data analytics, loT, and
digital platforms, enhances supply chain visibility, agility, and responsiveness, enabling
firms to better anticipate and react to disruptions. Strategic measures like supplier
diversification, manufacturing flexibility, and backup sourcing build structural
robustness, reducing dependency on single points of failure and allowing rapid
adjustment to fluctuating demand and supply conditions. Relational strategies focusing
on collaboration efficiency and strong buyer-supplier relationships foster trust and
coordinated risk management, which are critical for recovery and long-term
sustainability.

A key insight from the literature is the interdependence of these strategies, where
technological capabilities enable more effective strategic and relational practices. For
example, digitalization supports real-time information sharing and scenario planning,
which facilitate supplier diversification and collaborative decision-making. Frameworks
such as the GREAT-3Rs emphasize the importance of combining government policies,
supply chain redesign, economic strategies, operational adjustments, and technology
adoption to achieve responsiveness, resilience, and restoration across pandemic stages.
Moreover, hybrid risk management approaches that integrate advanced risk assessment
tools like Conditional Value at Risk (CVaR) and chance constraints have demonstrated
superior performance in balancing cost efficiency with service level requirements,
particularly in critical sectors like medical supply chains.

Despite their effectiveness, implementing these strategies involves trade-offs and
challenges. Investments in technology and diversification can be costly and complex,
potentially impacting short-term financial performance. Managing increased complexity
requires sophisticated coordination and risk management capabilities to avoid
inefficiencies and conflicts. Additionally, relational strategies demand time and effort to
build trust and collaboration, which can be difficult across global and culturally diverse
networks. The risk of over-reliance on technology also introduces vulnerabilities such as
cybersecurity threats. Furthermore, geopolitical uncertainties and regulatory changes
complicate strategic decisions like supplier localization and network redesign.
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The pandemic has also underscored the importance of dynamic capabilities and
adaptation strategies such as intertwining, scalability, substitution, and repurposing to
maintain supply chain viability under severe uncertainty. Post-pandemic recovery
requires managing “disruption tails” through coordinated demand smoothing and
gradual capacity ramp-up to stabilize production and inventory dynamics. Retail supply
chains, in particular, benefit from prioritizing collaboration efficiency, order fulfillment,
and digital transformation to meet evolving consumer behaviors and ensure
sustainability.
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