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ABSTRACT
Organizational Resilience Through Supply Chain Process Management
by
Alisea Rucker
May 2025
Chair: Denish Shah
Major Academic Unit: Doctor of Business Administration Program
In an escalating global disruption climate, supply chain resilience has become vital for

sustaining organizational performance. Using the COVID-19 pandemic as a contextual lens, this
dissertation explores the ways in which organizations can strategically leverage process
management to build operational and supply chain resilience in response to external shocks.
Anchored in resilience theory and the Supply Chain Operations Reference (SCOR) model, this
qualitative study employs a single-case analysis of Dematic, a global leader in supply chain
automation solutions. Data from semi-structured interviews and organizational records revealed
a dynamic, phased resilience process—status quo, shock, pivoting, adapting, and normalizing—
demonstrating how internal process adaptations support organizational continuity. Key strategies
include supply chain visibility, digital transformation, strategic sourcing, and cross-functional
integration. These findings affirm and extend resilience frameworks by illustrating how
deliberate process management interventions can foster agility, redundancy, and structural
robustness. The study contributes theoretically by integrating SCOR and resilience theory into a

cohesive, actionable framework and offers practical insights for global firms navigating



volatility. It underscores that resilience is not merely reactive recovery but a proactive, process-

driven capability rooted in organizational design and planning.

INDEX WORDS: Resilience Theory, SCOR Model, Supply Chain Disruption, COVID-19,

Process Management, Organizational Resilience

Xi



I  INTRODUCTION
.1 Background of the Study
In an era of escalating uncertainty, organizations worldwide face an increasing frequency and
severity of disruptive events, from geopolitical tensions to climate change-induced catastrophes,
which can potentially cause substantial physical and financial impacts. As Soni et al. (2014)
argued, the increasing volatility in global markets has amplified the need for organizations to
develop mechanisms that can enable rapid recovery from unexpected disruptions. These
disruptions underscore the importance of cultivating resilience, especially within supply chains,

to maintain operational stability and continuity.

Supply chains, as critical components in delivering goods and services, can be profoundly
affected by external shocks such as economic crises, natural disasters, and global pandemics. The
slightest disruption, delay, or significant catastrophe can profoundly impact companies with low-
probability and high-impact flow disruptions; the resulting losses may threaten the financial state
of firms (Sawik, 2016). Such events often expose vulnerabilities in the interconnected network of
supply chain operations, according to Ivanov (2020), which in turn impacts an organization’s

ability to bounce back swiftly and effectively.

Corporations are tasked with effectively navigating uncertainty within their supply chains to
ensure seamless operations (Busse et al., 2016). Supply chain disruptions have significantly
increased operational costs, with 38% of companies with revenues exceeding US $1 billion
reporting substantial damage to their brands (Mitchell, 2021). This underscores the critical need

for effective supply chain process management in the face of uncertainty and the importance of



resilience in overcoming supply chain external shocks. Ensuring resilience within these systems

is, therefore, not only a strategy but also a crucial component of organizational survival.

This research studied the effect and process management of a major external shock, specifically,
the global external shock of the COVID-19 pandemic. Pandemics, known for their global reach,
can cause excessive illness and death and disrupt the socioeconomic conditions of affected
countries (Akin & Gozel, 2020). With the pandemic, the negative effects of supply chain
disruptions are felt globally, impacting companies' revenue and costs. For instance, Guan et al.
(2020) suggested that if only China had been affected in 2002 by a pandemic, it would have
impacted 3.5% of the global GDP; however, with the spread to highly developed Western areas,
the effect increased to nearly 12.6%. Global disruptions, such as lockdown policies, closed
supplier facilities, warehouses, and retailers, leading to large revenue losses and significant brand
damage. The impact of COVID-19 was particularly severe, with 45% of US and European
business leaders reporting significant supply chain disruptions, causing up to $4 trillion in lost
revenues (Mitchell, 2021). For example, during the COVID-19 pandemic, one-fourth of
companies saw their sales fall by 50%, with an average sales drop of 27% from October 2020 to
January 2021 (World Bank, 2021). Because of the costs associated with supply chain disruption,
global supply chain disruption risk management has become a vital part of supply chain process
management strategy (Stecke & Kumar, 2009). No global case-study-based investigation has
deeply examined organizational process resilience through subsystems by analyzing external

threats, a gap that this research aims to address.

This dissertation examined how an organization can leverage its process management to enhance

resilience in its operations and supply chain functions in response to external shocks. Focusing



on resilience theory and the Supply Chain Operations Reference (SCOR) model as a conceptual
framework, this research addressed the question: How can an organization leverage adaptation
of process management to improve its operations and supply chain resilience in response to an
external shock? The SCOR model, focusing on process structure and integration, provides a
valuable framework for understanding how organizations can design their supply chains not only
to achieve performance objectives but also to withstand and adapt to disruptions (Wang et al.,
2014, p. 5664). Through an exploratory case study, the research aimed to uncover insights into
effective process management strategies that global organizations can use to navigate and

withstand disruptions.

1.2 Research Problem

Overall, “75% of Fortune 500 companies, including the companies' supply chain, are not
equipped to manage an unfamiliar crisis; at worst, 95% are unprepared, which is extremely
worrying and disruptive” (Mitroff & Alpaslan, 2003, p. 6). Global supply chain external shocks
have emerged as a significant challenge for companies worldwide, profoundly affecting their
operational efficiency and financial stability. The expansion of supply chain operations through
outsourcing and offshoring, as well as increased risk events worldwide, have made supply chains
more vulnerable to disruption (Kungwalsong, 2013). These disruptions, often triggered by
natural disasters, geopolitical tensions, pandemics, and technological failures, expose the
inherent vulnerabilities within interconnected and interdependent supply chains. For example,
citing Ferrari (2011), Kungwalsong (2013) noted that “the massive 8.9 magnitude earthquake
and subsequent tsunami that hit Japan in March 2011 caused loss of life and mass destruction in
business sectors. Sony, Toyota, Nissan, and many other companies had to stop their production

due to the destruction of their manufacturing facilities” (Kungwalsong, 2013, p. 2).



Perturbations (or disruptions) can include a wide variety of disruptive events such as
transportation delays, port stoppages, accidents and natural disasters, poor communication, part
shortages, quality issues, and operational issues (Chapman et al., 2002; Mostafiz et al., 2022;
Mitroff & Alpasan, 2003). The COVID-19 pandemic also highlighted the fragility of global
supply networks, leading to severe shortages, delays, and increased costs (Dolgui & lvanov,
2021). Such disruptions can ripple through the entire supply chain, impacting everything from
raw material procurement to final product delivery (Dolgui & Ivanov, 2021). Companies are thus
compelled to rethink and redesign their supply chain strategies to enhance resilience and
adaptability. This includes diversifying supply sources, investing in advanced technologies for
better visibility and risk management, and fostering collaborative relationships with suppliers
and logistics partners (Spieske & Birkel, 2021). Addressing global supply chain disruptions is
crucial for maintaining business continuity, safeguarding market position, and ensuring long-
term sustainability in an increasingly volatile and uncertain global environment. Through
effective process management, organizations can identify and eliminate inefficiencies, reduce
costs, and improve service levels (Christopher, 2012), which is essential for achieving resilience

and competitive advantage in complex and rapidly changing global markets.

Having the requisite resilience through supply chain process management when external shocks
happen is a critical area of study that encompasses numerous strategies and practices to ensure
the continuity and robustness of supply chain operations. Resiliency involves the capacity to
anticipate, prepare for, respond to, and recover from disruptive events, thereby minimizing their
impact on the supply chain’s performance (Ponomarov & Holcomb, 2009). This concept is
particularly pertinent to global crises, such as the COVID-19 pandemic, which underscored the

vulnerabilities and interdependencies inherent to modern supply chains. Developing a resilient



supply chain process requires a multifaceted approach that includes risk assessment, strategic

planning, real-time communication, and adaptive operational practices (Ozdemir et al., 2022).

Prior research was conducted on supply chain resilience during COVID-19, primarily focusing
on factors rather than process management. Remko van Hoek (2020) studied the ways in which
operations managers coped with risk more proactively during disruption and how to manage
teams during a crisis. Negri et al. (2021) stated that future research on resilience should focus on
the supply chain process management as a unit of analysis rather than the firm, at point with
which Carter and Easton (2011) concurred. Fahimnia et al. (2019), Dubey et al. (2017), Ivanov et
al. (2018), and Negri et al. (2021) found that there should be more focus on behavioral factors to
facilitate the adoption of resilient practices and processes. Kamalahmadi and Parast (2020)
recommended that further research in this vein would improve understanding of the strategic
supply chain risk while identifying how supply chain process members interact and collaborate,
which resources are required, and to what extent the network of supply chain relationships is
needed to mitigate the supply chain risk in the long run. There is a gap in “understanding the
strategic supply chain risk while identifying how supply chain process members interact and
collaborate, which resources are required, and to what extent the internal network of supply
chain relationships is needed to mitigate the supply chain risk” (Bak, 2018, p. 23).
Radhakrishnan et al. (2018) stated that there existed a gap in understanding how supply chain

process management can be proactive and competitive in supply interactions.

Researchers have noted that there are still gaps in understanding supply chain resilience and its
effect on supply chain process management within organizations. By fostering a deeper

understanding of these gaps, organizations can enhance their ability to withstand and quickly



recover from disruptions, securing their competitive advantage and operational sustainability in a
practical application. Theoretically closing these gaps in understanding processes during

disruption furthers the existing knowledge of the SCOR model and resilience theory.

This study aimed to employ an empirical approach through a qualitative case study-based
approach to investigate the processes of management that contributed to Dematic’s supply chain
resilience. Employing a singular case study methodology, this study involved up to seventeen
semi-structured interviews with key global personnel from Dematic’s organization. This allowed
for an in-depth exploration of resilience practices in a real-world context. The setting for the
interviews was via WebEx or Zoom. This approach aligns with Yin’s (2018) assertion that case
studies provide a robust method for exploring complex phenomena within real-life contexts,
particularly relevant when examining the intricate networks and systems within organizational

supply chains.

Through this investigation, | sought to identify strategies and practices that have proven effective
in maintaining and enhancing supply chain process management during the unprecedented
challenges of external shocks. The study’s contributions extend to both practical and theoretical
domains: It offers insights for global organizations to better navigate disruptions on local and
global scales, and it broadens the understanding of resilience theory, particularly in terms of how

organizational subsystems can be coordinated within a SCOR, a supply chain framework.

1.3 Definitions
The following terms are defined for use in this study.
Supply Chain Resilience: The adaptive capability of the supply chain to prepare for

unexpected events, respond to disruptions, and recover from them by maintaining continuity of



operations at the desired level of connectedness and control over structure and function”
(Ponomarov & Holcomb, 2009).

Disruption: “A disruption is an event in which an agent must redesign its strategy to
survive a change in the environment” (Kilkki et al., 2018, p. 275).

Supply Chain Process Management: Supply chain process management (SCPM) is the
systematic coordination and optimization of supply chain activities to achieve operational
efficiency and responsiveness across all stages, from procurement to delivery (Lambert &
Cooper, 2000).

External shock: Unexpected and significant event outside an organization or economic

system that disrupts normal operations and impacts performance (lvanov & Dolgui, 2020).

.4 Assumptions

In this research study, we assumed the participants would faithfully tell what they know. It may
not be empirically factual, but it is their experience. We also assumed that the events of COVID-
19 were so vast that the interviewees would still remember the details from four years ago. We
also presumed that interviewing different streams that interact within the supply chain process
management would provide enough information to develop and further the SCOR model related

to organizational resilience theory.



Il LITERATURE REVIEW
This literature review examines the effects of global external shocks on supply chains,
highlighting how events such as pandemics, natural disasters, geopolitical tensions, and trade
disputes lead to severe disruptions. The COVID-19 pandemic is a key example, illustrating how
factory shutdowns, transportation delays, and material shortages exposed significant
vulnerabilities in supply chains. These disruptions contributed to inflationary pressures,
especially in industries reliant on global supply networks, such as automotive manufacturing and

consumer electronics (Gupta & Kohli, 2006).

The financial implications of supply chain disruptions are considerable, resulting in increased
operational costs, revenue losses, and declines in stock prices. Companies utilizing just-in-time
(JIT) manufacturing systems are particularly vulnerable due to their minimal inventory buffers
(Albino &Garavelli, 1995). Extended disruptions can lead to cascading financial stress,
influencing investment decisions, stock market confidence, and overall business stability

(Hendricks & Singhal, 2003).

Beyond financial considerations, supply chain disruptions also carry reputational consequences.
Consumers often associate product shortages, delays, and quality issues with corporate
inefficiency, negatively affecting brand perception and customer trust (Khan & DePaoli, 2024).
Effective communication, transparency, and digitalization are essential in mitigating these

reputational risks.

To combat these disruptions, businesses are increasingly prioritizing supply chain resilience.
Resilience strategies encompass structural resilience, which includes establishing redundancy

(e.g., multiple suppliers, diversified sourcing), and operational resilience, which focuses on



agility, risk management, and supply chain visibility (Ponomarov &Holcomb, 2009).
Sustainability and resilience are closely interconnected, as environmentally and socially

responsible practices contribute to long-term stability and risk reduction (Negri et al., 2021).

The importance of technology and digitalization is highlighted in strengthening supply chain
resilience. Artificial intelligence (Al), blockchain, the Internet of Things (10T), and Industry 4.0
improve visibility, automation, and predictive risk assessment, allowing firms to respond more
effectively to disruptions (Qader et al., 2022). Additive manufacturing (3D printing) further
decreases dependence on centralized production, offering a flexible alternative during supply

shortages (Birkel et al., 2023).

The research points out a gap in the existing literature—while many studies examine supply
chain resilience, insufficient research analyzes external shocks from an intra-company
perspective within multinational corporations. This study was aimed at filling that gap by
exploring how firms adapt to external shocks like the COVID-19 pandemic and enhancing

internal process management to build resilience.

1.1 Literature Search Strategy

To establish a robust foundation for this research, we employed a systematic approach to
literature exploration across multiple academic databases, ensuring comprehensive coverage of
supply chain disruptions, resilience, and external shocks. This multi-stage literature search
involved refining search queries, leveraging Boolean operators, and applying iterative keyword

modifications to extract the most relevant academic sources.
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The initial phase of our investigation began with a broad search utilizing Google Scholar, which
yielded an extensive collection of 44,000 articles relevant to supply chain resilience, risk

management, and external disruptions. We implemented additional filtering criteria to refine the
scope and ensure academic rigor. Narrowing the search with specific terms such as supply chain

resilience, RT, and external shocks reduced the dataset to 16,400 articles.

Further refinement was conducted by isolating review articles, valuable for synthesizing existing
knowledge, resulting in 2,620 sources. Subsequently, we incorporated the criterion of
organizational processes, narrowing the dataset to 1,310 articles. As global implications of
supply chain resilience are critical to this study, we applied a global supply chain filter, yielding
682 articles. A final refinement focusing on intra-company resilience processes resulted in an

ultra-specific subset of 11 articles deemed particularly relevant to the research objectives.

A parallel search was conducted via ProQuest to supplement findings from Google Scholar, one
of the leading repositories for scholarly and peer-reviewed articles. The initial search produced
97,410 articles. Given the relevance of global crises, a refined search incorporating pandemic-

related supply chain resilience identified 22,105 articles.

To further enhance the relevance of findings, we filtered the results to include only English-
language scholarly journals, reducing the dataset to 20,793 articles. Recognizing the significance
of organizational adaptability in resilience theory, we applied an additional intra-company
process filter, which identified 17 highly relevant articles contributing to a deeper understanding

of internal business responses to supply chain disruptions.
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To ensure methodological rigor, we expanded our search to EBSCO, a prominent academic
database specializing in peer-reviewed business and economic literature. Our initial inquiry
retrieved 845 articles related to supply chain resilience. By incorporating a focused query on
supply chain resilience, we extracted 92 articles. We further limited our search to peer-reviewed

sources to enhance quality control, yielding a refined corpus of 74 highly credible publications.

Given the substantial impact of the external shocks on supply chain vulnerabilities, a final search
iteration incorporating external shock-related resilience was completed, identifying eight relevant
articles. To ensure comprehensive academic coverage, we extended our inquiry to the Web of
Science, known for its citation-based ranking and high-impact factor journals. Our initial search
produced 6,750 articles. To enhance relevance, we restricted results to English-selected articles,

reducing the dataset to 4,945 studies.

Acknowledging the role of external disruptions in shaping supply chain strategies, we
incorporated external shocks as an additional search criterion, narrowing our focus to 327
articles. Finally, we applied a highly cited filter, extracting seven of the most influential studies

of the theoretical discourse on supply chain resilience.

Through a meticulous process of filtration and synthesis, and eliminating duplicate papers we
found in search, we consolidated the most relevant findings across all databases. This search
strategy is listed in Figure 1. Our structured approach enabled us to extract 64 key articles that
provide a well-rounded perspective on supply chain resilience, pandemic recovery, and external
shock management. These selected articles form the foundation of our literature review, ensuring
a comprehensive and academically rigorous understanding of supply chain disruptions and

resilience strategies.
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Literary Serach Strategy

Starting with supply chain disruption :ProQuest, SCR or resiliency : EBSCO; SCR+reslilency theory: Google Scholar; Supply Chain resilience:

Web of Science
Google Scholar ProQuest
44,000

EBSCO Web of Science

Supply chain
resilence +RT+ex!

F
ternal s!

hocks

+supply chain
resilience

+pandemic +English selected Articles

Review Articles

+organizational processes

+English +Scholarly journals Peer Reviewed +external shocks

682

+intra company +intra company
processes

+2020> highly cited

[

111

64

Figure 1. Literary Search Strategy

11.2 Global External Shocks

Global external shocks, including natural disasters, geopolitical tensions, pandemics, and
trade disputes, have become more frequent and severe. These disruptions impact
transportation networks, production facilities, and the flow of goods and services, leading to
supply chain vulnerabilities of unprecedented scale and duration (Modgil et al., 2019). The
increasing complexity of supply networks and globalization has exacerbated the effects of
such disruptions, making supply chains more susceptible to cascading failures (Fan & Stevenson,

2018; Lechler et al., 2019).

One of the most disruptive external shocks in recent history was the COVID-19 pandemic,
which severely affected supply chains worldwide. Factory shutdowns, transportation delays,
and shortages of raw materials led to major supply-side disruptions (Naz et al., 2021). Panic
buying and hoarding behavior among consumers further destabilized demand forecasts,

creating mismatches between supply and demand (Hobbs, 2020). A study by Santacreu and



13

LaBelle (2022) found that supply chain disruptions played a critical role in driving inflation,
mainly through increased delivery times, backlogs, and rising costs for raw materials. The
semiconductor shortage, which disrupted industries from automotive manufacturing to
consumer electronics, directly resulted from these supply chain vulnerabilities (Santacreu &

LaBelle, 2022).

Supply chain bottlenecks and disruptions contributed to inflationary pressures across
industries. According to Santacreu and LaBelle (2022), industries that relied heavily on global
supply chains saw significantly higher producer price index (PPI) inflation, with
manufacturing sectors especially affected by increased lead times and global component
shortages. The automotive industry, for example, faced semiconductor chip shortages, resulting

in reduced production capacity and increased vehicle prices.

Another significant global disruption occurred when the Bardarbunga volcano eruption in
Iceland severely impacted air commerce, leading to billions of dollars in losses when flights
were grounded during 2014-2105 (Dirscherl & Rossi, 2018; Dubey et al., 2017; Guan et al.,
2020). Similarly, in 2011, a tsunami in Japan caused severe disruptions in the automotive
supply chain, preventing General Motors from sourcing essential auto components and

leading to millions of dollars in financial losses (Gupta & Kohli, 2006).

Companies are investing in supply chain resilience strategies to counteract these external shocks.
Ozdemir et al. (2022) highlighted that innovation, supply chain visibility, and risk
management are critical factors in mitigating disruptions. Proactive measures, such as
nearshoring, dual sourcing, and digitalization, have effectively reduced vulnerabilities to

global shocks (Ozdemir et al., 2022).
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Supply Chain Risk Management (SCRM) has also played a crucial role in helping firms build
resilience. By improving visibility across upstream and downstream operations, firms can
conduct stress tests and predictive risk assessments, allowing for faster adaptation to
external shocks (Golan et al., 2021). The COVID-19 pandemic further accelerated
digitalization efforts, with companies investing in real-time tracking systems, Al-driven

forecasting, and blockchain for supply chain transparency (Golan et al., 2021).

1.3 Financial Implications

Organizations that lack robust supply chain process management (SCPM) are particularly
vulnerable to significant financial consequences during external shocks. These problems often
manifest as heightened operational costs, reduced revenues, and diminished profitability, all

exacerbated by inefficiencies in responding to disruptions (Chopra & Sodhi, 2014).

One of the most immediate financial impacts of supply chain disruptions is stockouts, which lead
to lost sales opportunities, decreased customer satisfaction, and reputational damage (Hendricks
& Singhal, 2003). Hendricks and Singhal (2003) found that supply chain glitches can reduce
shareholder value by 10.28%, as disruptions lead to decreased sales, increased costs, and
declining market confidence. This loss of investor confidence can further erode stock prices,

leading to long-term financial instability.

Stockouts also contribute to demand forecasting, production scheduling, and procurement
disruptions, which can increase operational costs due to the need for expedited shipping, rush
orders, and excess inventory holding (Sawik, 2016). Chapman et al. (2003) emphasized that
companies operating under just-in-time (JIT) manufacturing systems are particularly vulnerable,

as inventory buffers are minimal, increasing the financial risks when disruptions occur.



15

According to Dolgui and Ivanov (2021), global shocks create a "ripple effect,” causing
disruptions in one part of the supply chain to propagate downstream, thus compounding financial
stress across multiple tiers (Dolgui & lvanov, 2021). This cascading failure can lead to delays in

production, supply shortages, and increased reliance on costly alternative suppliers.

A study by Nalban and Smadu (2021) found that economic uncertainty exacerbates financial
distress as businesses delay investments, cut back on spending, and face higher financing costs.
Financial markets react negatively to prolonged supply chain disruptions, as uncertainty leads to

reduced investor confidence and increased volatility in stock prices.

The COVID-19 pandemic was one of history's most severe supply chain disruptions, challenging
businesses to improve supply chain resilience (Spieske & Birkel, 2021). The financial toll of the
pandemic was immense, with declining revenues, rising operational costs, and cash flow
disruptions becoming common themes across industries (Alao & Lukman, 2020). Alao and
Lukman (2020) highlighted that COVID-19 pushed many firms into liquidity crises, forcing
businesses to seek emergency loans, reduce capital expenditures, and restructure their supply

chains to avoid insolvency.

In addition, there were unprecedented impacts of COVID-19 on business continuity such as
border closures, lockdowns, and labor shortages disrupted supply and demand equilibrium,
forcing many firms to rethink sourcing strategies and risk management (Earl & Rose, 2022).
Well before the pandemic, Papadakis (2006) had noted that extended supply chain disruptions

increased the "cash-to-cash cycle,"” eroding inventory value and impacting financial performance.
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Financial resilience in supply chains is critical for maintaining business continuity during
external global shocks. The COVID-19 pandemic, geopolitical risks, and natural disasters have
all demonstrated the financial vulnerabilities inherent in modern supply networks. To counteract
these risks, companies must invest in resilience strategies, enhance supply chain visibility, and
adopt innovative financial management techniques (Dolgui & Ivanov, 2021; Papadakis, 2006).
By doing so, firms can reduce financial volatility, protect shareholder value, and ensure long-

term profitability even in uncertain times.

1.4 Reputation Implications

Reputation is a crucial company asset, significantly influencing consumer behavior, brand
loyalty, and overall corporate performance. Supply chain disruptions, particularly those that lead
to product shortages, delayed deliveries, and quality issues, can have severe reputational
consequences for firms (Jung & Seock, 2016). Managing these disruptions effectively is essential
for sustaining brand credibility, maintaining customer trust, and avoiding long-term financial

setbacks.

Consumers associate supply chain failures with corporate inefficiency, negatively impacting
brand perception and purchase intent. According to Jung and Seock (2016), corporate reputation
plays a pivotal role in shaping consumer attitudes, where negative supply chain incidents can
directly lead to declining brand trust, decreased brand equity, and loss of competitive advantage.
Research has further highlighted that when supply chain disruptions occur, the consumer-
perceived quality of a brand diminishes, affecting both short-term sales and long-term brand

value.



17

Varadarajan (2006) argued that corporate reputation was closely tied to brand portfolio
management, where poorly handled supply chain crises can lead to negative press, social media
backlash, and loss of stakeholder confidence. Consumers today have instant access to real-time
information, so their reactions to supply chain failures are more immediate and far-reaching than

ever before.

One of the most significant reputation risks associated with supply chain shortages is the
potential loss of brand loyalty. Khan and DePaoli (2024) explored how stockouts influence
consumer behavior and found that while some consumers remain brand-loyal, others switch to
competitors based on availability and reliability. Their study revealed that unexpected stockouts
cause negative emotions, leading consumers to seek alternative brands rather than wait for
restocks. Flint (2004) highlighted that strong supply chain management was critical in
reinforcing brand reputation and customer trust. Brands that fail to communicate clear
contingency plans during supply chain disruptions risk losing consumer confidence and

damaging their market position.

A key factor in mitigating reputational damage is supply chain transparency and digitalization.
Eng (2004) found that e-marketplaces and digital platforms can help companies effectively
communicate with suppliers and consumers, reducing uncertainty and ensuring better inventory
management. By leveraging real-time tracking, Al-driven forecasting, and blockchain
technologies, businesses can enhance their responsiveness to supply chain disruptions,

minimizing reputational risks.

As mentioned previously, as discussed by Dolgui and Ivanov (2021), a ripple effect occurs when

a company experiences supply chain shortages, the damage is not isolated to that single
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organization but cascades throughout the supply chain ecosystem. This effect amplifies the
reputational impact as stakeholders—suppliers, investors, and regulators—perceive the company
as unstable. Negative publicity from one supply chain failure can quickly spread across global

markets, further damaging corporate reputation and consumer trust.

In an era where consumers expect reliability, transparency, and efficiency, supply chain
disruptions can have severe reputational consequences if not appropriately managed. Negative
consumer experiences, amplified by digital platforms and social media, can lead to long-term
brand erosion and loss of market position (Jung & Seock, 2016; Khan & DePaoli, 2024).
However, companies that embrace supply chain resilience, digital innovation, and proactive
communication can mitigate reputation risks and maintain strong customer loyalty despite

disruptions.

1.5 Resilience as Response

As defined in the Merriam-Webster Dictionary (n.d.), resilience is the ability to recover from or
adjust easily to misfortune or change. Citing Christopher and Peck (2004), Pettit et al. (2010)
discussed the different meanings of the supply chain to companies and resilience, stating that
“resilience is the ability of a system to return to its original state or move to a new, more
desirable state after being disturbed” (p. 17). In another article, resilience was defined as the
ability of an organization to return to “normal” operations (Carpenter et al., 2001). The COVID-
19 pandemic highlighted the vulnerabilities of global supply chains and underscored the need for
resilience-focused strategies (Craighead et al., 2020). The pandemic caused extensive disruptions
across industries due to extreme shifts in demand, supply shortages, and government-imposed

restrictions. Unlike localized disruptions, pandemics create widespread ripple effects across
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multiple sectors and geographies, making traditional risk management strategies insufficient
(Craighead et al., 2020). Firms responded by enhancing supply chain transparency, developing
contingency plans, and increasing supply chain flexibility to better prepare for future crises

(Craighead et al., 2020; Negri et al., 2021).

Resilience theory, originating from ecological and psychological research, has gained
prominence in a number of disciplines, including supply chain management, organizational
studies, and disaster management. At its core, resilience theory posits that systems possess
inherent capacities to absorb disturbances, adapt to changing conditions, and maintain
functionality despite adversity. In organizations and supply chains, resilience theory offers a
framework for understanding how entities navigate uncertainty, manage risks, and bounce back
from disruptions. It emphasizes the dynamic interplay between system structures, process
management, and actors in shaping resilience capabilities. Key concepts within resilience theory
include resilience as a state and process, status quo, shock, pivoting, adapting, normalizing, and
the new status quo (Nielsen et al., 2023). These concepts underscore the importance of building
robustness into systems by fostering redundancy and diversity, enhancing flexibility to
accommodate change, and promoting organizational learning to improve adaptive capacity over
time. Resilience theory acknowledges the inevitability of disruptions and seeks to empower
organizations with strategies to survive and thrive in turbulent environments. As organizations
increasingly confront complex and interconnected challenges, resilience theory provides valuable
insights and tools for building resilient systems capable of navigating uncertainty and sustaining

performance in the face of adversity.
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1.6 Supply Chain Resilience

Supply chain resilience has become an essential focus for both academia and industry as global
supply chains face increasing disruptions. The ability of supply chains to withstand, adapt to, and
recover from disruptions is crucial for maintaining operational continuity and competitiveness
(Ponomarov & Holcomb, 2009). In response to disruptions such as natural disasters, geopolitical
conflicts, and pandemics, firms are implementing proactive risk management strategies,
enhancing agility, and investing in technological innovations to improve resilience (Craighead et

al., 2020).

To understand supply chain resiliency, we must first discuss supply chain process management.
Supply chain process management encompasses a wide array of processes, including customer
relationship and service management, demand management, order fulfillment, manufacturing
flow management, supplier relationship management, product development and
commercialization, and returns management, all of which must be orchestrated seamlessly to
meet customer demands efficiently and sustainably (Croxton, 2001). Effective supply chain
process management is essential for optimizing costs, enhancing quality, and speeding
operations to achieve a competitive advantage in today's dynamic and globalized business
environment (Hammer, 2001). Supply chain process management serves as the backbone of
modern commerce, enabling organizations to optimize efficiency, responsiveness, and resilience
in the face of dynamic market conditions and evolving consumer demands. Effective and

efficient supply chain process management inhibits supply chain resiliency (Hammer, 2001).

Supply chain resilience is anticipating, preparing for, responding to, and recovering from

disruptions while maintaining supply chain functionality (Negri et al., 2021; Tukamuhabwa et
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al., 2015). The resilience of supply chains is achieved through the integration of flexibility,
redundancy, adaptability, and collaboration among key stakeholders. Various scholars have
highlighted different aspects of resilience, including the ability to return to a normal state
(Carpenter et al., 2001), the capacity to adapt and grow amid challenges (Fiskel, 2006), and the
capacity to maintain operations despite unexpected shocks (Ponomarov & Holcomb, 2009).
There are several definitions for supply chain resilience, as shown in Table 1. In this study, we
will use the concept provided by Ponomarov and Holcomb (2009), i.e., that supply chain
resilience is the adaptive capability of the supply chain to prepare for unexpected events, respond
to external shocks, and recover from those shocks by maintaining the continuity of operations at
the desired level of connectedness and control over structure and function. Scholars and
practitioners have shifted their focus to creating a more sustainable and resilient supply chain
(Naz et al., 2021). Organizations can minimize disruptions, enhance business continuity, and
safeguard their competitiveness in an increasingly volatile and uncertain global marketplace by

cultivating resilience within their supply chain networks.

Table 1. Definitions of Supply Chain Resilience

Supply Chain Resilience Meanings

Merriam-Webster The ability to recover from or adjust easily to misfortune or change
Online Dictionary

Martin et al., 2004 The ability of a system to return to its original state or move to a new,
more desirable state after being disturbed

Diaz-Elsayed, 2020 The cost-effective way in which manufacturers can optimize reactions to
global disruptions

Fiskel, 2006 The capacity for an enterprise to survive, adapt, and grow in the face of
turbulent change
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Ponomarov & The adaptive capability of the supply chain to prepare for unexpected
Holcomb, 2009 events, respond to disruptions, and recover from them by maintaining
continuity of operations at the desired level of connectedness and control
over structure and function

Carpenter et al., The ability of an organization to return to “normal” operations.
2001
Alietal., 2017 The fundamental attribute that supply chains need to embrace to cope

efficiently with disruptive events.

Despite the extensive literature on operational and supply chain resilience and the widespread
adoption of resilience practices across various business sectors, there is still a lack of empirically
grounded research investigating supply chain resilience (Gunasekaran et al., 2015; Pereira & Da
Silva, 2015). Barratt (2004) highlighted the complexity of communication within supply chains
and emphasized the need for thorough examination. Effective communication among supply
chain entities is crucial for understanding supply chain resilience. Riglietti et al. (2022)
suggested that other researchers explore qualitative methodology, allowing supply chain

practitioners to share their practices to build resilience.

1.7 Structural and Operational Resilience

Firms must integrate structural and operational measures to build a resilient supply chain.
Structural resilience involves designing redundant supply chain networks, such as alternative
suppliers and diversified sourcing strategies, to effectively withstand disruptions (Negri et al.,
2021). Including redundancy is crucial in mitigating supply shocks' impact and ensuring
operations continuity (Chiaia et al., 2019). A novel approach to structural resilience involves
quantifying a system’s ability to withstand worst-case disruptions through a resilience index,
which considers the connectivity and modularity of supply chain networks (Chiaia et al., 2019).
This approach highlights that increasing the number of modular connections enhances the overall

resilience of a structure, making it less susceptible to complete system failure.
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In contrast, operational resilience focuses on agility, visibility, and responsiveness, all of
which are essential for mitigating risks and adapting to sudden changes (Craighead et al., 2020).
Sensing disruptions early and taking corrective action are fundamental to operational resilience
(Birkie et al., 2014). Birkie et al. (2014) identified five core functions of operational resilience—
sense, build, reconfigure, re-enhance, and sustain—all of which are necessary to maintain
business continuity and adaptability during crises. These capabilities enable firms to dynamically

shift strategies, ensuring they can recover efficiently from supply chain disturbances.

Ganin et al. (2016) introduced a quantitative framework for operational resilience by measuring
critical functionality over time, emphasizing system recovery and adaptation. Their study's
results suggested that operational resilience could be enhanced by balancing trade-offs among
design parameters such as redundancy, node recovery time, and backup supply availability, all of
which parallel real-world supply chain decision-making. The framework also emphasizes the
importance of network interdependencies, whereby failure in one node can cascade across the

system, necessitating proactive risk management strategies.

Operational resilience is closely linked to efficiency, as organizations with strong resilience
capabilities tend to experience faster recoveries with minimal operational disruptions
(Essuman et al., 2020). Essuman et al. (2020) argued that two key dimensions—disruption
absorption and recoverability—define operational resilience, each playing a distinct role in
determining supply chain efficiency. While disruption absorption allows firms to maintain
normal operations amid uncertainty, recoverability ensures a rapid return to pre-disruption

performance levels. Their empirical study demonstrated that resilience strategies must be
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tailored to the intensity of disruptions, meaning firms should invest in capabilities adaptable to

minor and severe disturbances.

Integrating structural resilience (through network redundancy and modular design) with
operational resilience (through agility, visibility, and dynamic response mechanisms)
enhances supply chain resilience overall. By leveraging predictive analytics, real-time
monitoring, and robust contingency planning, firms can better withstand disruptions while
maintaining operational efficiency (Craighead et al., 2020; Essuman et al., 2020; Ganin et al.,

2016; Negri et al., 2021).

1.8 Sustainability

Sustainability and resilience are closely linked in supply chain management, although they often
present conflicting objectives (Pettit et al., 2019). Sustainability aims to enhance efficiency and
reduce environmental impact, while resilience requires additional capacity and redundancy to
withstand disruptions (Negri et al., 2021). However, recent research has suggested that
sustainability can actually be a driver of resilience rather than a competing priority (Murphy,

2012; Opp, 2017).

Sustainable supply chain practices, such as circular economy approaches, ethical labor practices,
and reduced environmental footprint, contribute to resilience by minimizing exposure to resource
scarcity and regulatory risks (Mota et al., 2015). For instance, integrating environmental and
social sustainability into supply chain planning ensures long-term operational stability, reducing
dependency on non-renewable resources and promoting ethical sourcing strategies (Ciccullo et

al., 2018).
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Companies incorporating sustainability into their supply chain frameworks develop stronger
relationships with stakeholders, including suppliers, customers, and regulatory bodies. These
relationships foster trust and cooperation, which are critical during periods of disruption (Seuring
& Miiller, 2008). Lean and agile supply chain paradigms, when combined with sustainability
principles, enhance adaptability by incorporating environmentally conscious strategies such as

waste minimization and energy efficiency (Ciccullo et al., 2018).

Social sustainability further strengthens supply chain resilience by ensuring fair labor practices,
improving working conditions, and fostering community engagement (Opp, 2017). This human-
centered approach mitigates risks related to workforce instability and regulatory non-compliance
while enhancing operational continuity. The development of socially sustainable policies also
reinforces brand reputation, which is crucial in maintaining customer trust during crises

(Murphy, 2012).

Sustainability-driven supply chains are inherently more resilient due to their emphasis on long-
term viability, risk reduction, and stakeholder collaboration. Rather than viewing sustainability
and resilience as competing objectives, organizations can leverage sustainable practices to create
supply chains that are both environmentally responsible and structurally robust (Mota et al.,

2015; Seuring & Miiller, 2008).

11.9 Digitalization and Technological Advancements

The role of digitalization in supply chain resilience has gained significant attention in recent
years. Technologies such as artificial intelligence (Al), blockchain, the Internet of Things
(1oT), and Industry 4.0 innovations enable firms to improve supply chain visibility, enhance

real-time decision-making, and automate risk response mechanisms (Craighead et al., 2020).
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During the COVID-19 pandemic, firms that had already implemented digital supply chain
solutions were better equipped to navigate the disruptions caused by sudden demand shifts and

supply shortages (Craighead et al., 2020).

Integrating digital technologies has been a game-changer in strengthening supply chain
resilience. Real-time monitoring and predictive analytics, enabled by IoT and Al, provide
organizations with greater visibility across their supply networks, allowing them to proactively
detect risks and respond effectively (Birkel et al., 2023). In their case study, Birkel et al. (2023)
found that companies with high digital maturity were significantly more effective in
mitigating disruptions during the COVID-19 pandemic than those relying on traditional supply

chain models.

Similarly, blockchain technology enhances traceability and transparency, reducing the risk of
fraud, counterfeiting, and disruptions caused by information asymmetry (Razak et al., 2023).
According to Razak et al. (2023), organizations implementing blockchain in their supply chains
experienced faster recovery during disruptions due to automated smart contracts and
secure, immutable data-sharing mechanisms. This was particularly useful in industries such as
pharmaceuticals and food supply chains, where real-time visibility of product movement was

critical.

Industry 4.0 technologies—including big data analytics, cloud computing, robotics, and
digital twins—strengthen supply chain resilience. Qader et al. (2022) highlighted that Industry
4.0 adoption directly improved supply chain performance by increasing agility and
visibility. Technologies facilitate faster decision making, predictive maintenance, and

enhanced demand forecasting, reducing the likelihood of stockouts or excess inventory.
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Industry 4.0 supports supply chain flexibility and automation, allowing companies to shift
production, reroute logistics, and adjust sourcing strategies in response to disruptions
(Huang et al., 2023). Evidence from Chinese manufacturing firms has suggested that firms that
have invested in Industry 4.0 technologies are better able to collaborate with suppliers and

customers, thus maintaining continuity in operations even amid crises (Huang et al., 2023).

Additive Manufacturing (AM), or 3D printing, is another technological advancement
contributing to supply chain resilience by reducing dependency on centralized production hubs
and extended supply chains. Naghshineh and Carvalho (2022) argued that AM enables
companies to produce parts on demand, mitigating the impact of supply chain disruptions
(Naghshineh & Carvalho, 2022). Source centralization reduces lead times and minimizes
logistical bottlenecks, especially in industries such as aerospace, healthcare, and automotive
manufacturing. AM also offers a sustainable and cost-effective solution by reducing material
waste and energy consumption. However, its adoption is hindered by high initial investment
costs and quality assurance challenges, which need to be addressed for widespread

implementation (Naghshineh & Carvalho, 2022).

Technology-driven supply chain resilience is no longer optional but is considered to be a
necessity. Digital innovations such as Al, blockchain, 10T, Industry 4.0, and additive
manufacturing enable organizations to anticipate, respond to, and recover from disruptions
more effectively. By leveraging real-time visibility, predictive analytics, automation, and
decentralized production, companies can build supply chains that are not only resilient but
also more sustainable and efficient (Birkel et al., 2023; Huang et al., 2023; Naghshineh &

Carvalho, 2022).
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11.10 Organizational Process Management

To understand how well a company can remain resilient against external or internal threats, we
must first understand organizational process management. Organizational process management is
the systematic approach to managing an organization’s activities by identifying, analyzing,
improving, and adhering to processes aimed at enhancing efficiency, effectiveness, and
adaptability (Benner & Tushman, 2003). Its processes stabilize organizational routines to
promote productivity gains and maintain predictability. These processes often utilize technology
and structured methodologies to manage and control the workflow, integrating dynamic
capabilities that include both exploitative (incremental improvement) and exploratory
(innovation-focused) activities (Benner & Tushman, 2003; Smith, 2003). Miles et al. (1978) and
Smith (2003) elaborated on the dynamic nature of organizational processes, suggesting that
effective management requires adaptive strategies capable of continual change and realignment
in response to environmental uncertainty. Organization process management is a robust
integration of knowledge management, technological capabilities, and dynamic strategies to
sustain organizational agility and responsiveness to internal and external environmental changes
(Garavelli et al., 2004; Langley et al., 2013; Levine, 2001). Understanding this terminology will
help to answer the research question: How can an organization leverage adaptation of process
management to improve its operations and supply chain resilience in response to an external

shock?

11.11 Positioning of Research
Numerous studies have examined supply chain resilience in response to internal and external
shocks. External shocks are unpredictable or unexpected events that originate outside a specific

market, community, or country and negatively impact economic, social, and organizational
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structures (Miklian & Hoelscher, 2022). These disruptions can result from natural disasters,
geopolitical conflicts, economic crises, or pandemics, all of which pose substantial risks to

supply chain stability and business continuity.

Conversely, internal shocks originate within an organization, such as accidents, employee
strikes, operational failures, or other emergencies that hinder normal organizational infrastructure
and processes (Su & Junge, 2023). These shocks can occur due to internal mismanagement,
technological failures, or sudden organizational changes, severely impacting supply chain

resilience.

Several scholarly works have explored the implications of internal shocks on organizational
process management. For instance, Trkman and McCormack (2009), Zhu et al. (2019), and
Adenso-Diaz et al. (2020) provided in-depth analyses of internal disruptions within supply
chains and their effects on overall business operations. Furthermore, Trkman and McCormack
(2009) investigated both internal and external shocks, with a specific focus on internal process
management resilience. Similarly, Adenso-Diaz et al. (2020) examined supply chain resilience
concerning internal and external shocks, concentrating on supply chain networks and internal

organizational process management.

Despite the growing body of literature on supply chain resilience, a notable gap exists in studies
examining external shocks from a global, intra-company perspective within supply chain
management resilience. It is important to utilize a global lens is important as supply chains span
different countries, and only reviewing supply chain process management locally, researchers
might miss significant research has broadly addressed external shocks. That being the case, there

remains a need for comprehensive investigations that analyze their impact on global
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organizational processes and supply chains. This study sought to fill this gap by examining the

effects of external shocks, such as the COVID-19 pandemic, on internal process management

within a global corporation (as illustrated in Figure 2). This research was aimed at contributing to

a deeper understanding of how organizations can enhance their resilience against external

shocks.

Internal
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Figure 2. Focus of Study
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Lim-Camacho
etal. (2017)

Qualitative

This study estimated the
resilience of different
supply chain structures to
climate-related
disruptions.

Corbo et al
(2016)

Quantitative
and
Qualitative

This study examined how
a major environmental
shock (911 terrorist
attack) triggered changes
in the social structure and
network dynamics of the
global airline industry.

Gu & Civelli
(2024)

Quantitative
and
Qualitative

This study investigated
the impact of container
logistics disruption on US
manufacturing output
while investigating
SCRES.

Blome &
Schoenherr
(2011)

Qualitative

This study investigated
how companies manage
supply chain risks in the
context of the financial
Crisis.

Kitsis & Chen
(2020)

Quantitative

This study investigated
the role of different
motives (instrumental,
relational, moral) in
driving sustainable
supply chain
management processes
within supply chain
resilience.

Zhu et al.
(2021)

Qualitative

This study introduced a
framework to identify
risks of product deletion
on supply chain resilient
activities using FMEA.

Leung et al.
(2020)

Quantitative

This study examined
whether labor
unionization of customers
firms affects the
operating performance of
their dependent’s
suppliers.

Adenso-Diaz
et al. (2020)

Quantitative

This study assessed the
robustness of a supply
chain network when
transportation links fail,
in terms of impact on

service level.
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Phung et al.
(2022)

Quantitative

This study determined if
transformational
leadership facilitates
supply chain risk
management and enhance
supply chain resilience.

Sydow &
Frenkel
(2013)

Quialitative

This study explored how
labor can be both a
source of risk/uncertainty
and a means of coping
with these issues in
global supply chain
network.

Tukamuhabwa
et al. (2015)

Qualitative

The goal of this study
was to understand the
interconnectedness of
threats embedded in
supply chain networks in
developing countries and
how companies become
resilient.

This Study

Qualitative

This study sought to fill
this gap by examining the
effects of external
shocks, such as the
COVID-19 pandemic, on
internal processes within
a multinational

corporation.
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111 THEORETICAL FRAMEWORK
1.1 SCOR Model
The Supply Chain Operations Reference (SCOR) model was introduced by the Supply Chain
Council in 1996 (Supply Chain Council, 2003). The SCOR model provides a complete
framework for understanding and managing supply chain processes. Developed as a standardized
model, the SCOR framework enables organizations to assess, improve, and optimize internal
supply chain operations across industries. It covers five core processes (Displayed in Table 2.)—
Plan, Source, Make, Deliver, and Return—through which organizations can systematically

evaluate and enhance supply chain efficiency and resilience (Supply Chain Council, 2012).

The SCOR model offers a structured supply chain process management approach by defining
key operations, standardizing terminology, and setting performance metrics. According to Huang
et al. (2005), SCOR integrates traditional process improvement techniques with elements of
supply chain management to provide a comprehensive view of supply chain activities and
performance drivers. This integration is particularly relevant as it helps organizations identify
bottlenecks and implement process improvements that contribute to operational efficiency and

resilience.

The model’s five processes provide a holistic perspective, enabling organizations to address
internal process management systematically. The SCOR model framework offers several
advantages: standardization, process optimization, risk mitigation, and strategic alignment. For
example, the Plan phase helps organizations align their supply chain strategies with demand
forecasts and risk assessments. At the same time, the Source function involves choosing

suppliers and managing relationships to ensure a steady flow of materials (Lockamy &
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McCormack, 2004b). The SCOR model optimizes internal supply chain operations through these

structured processes and enhances the organization's adaptability to unexpected disruptions.

The SCOR model’s process-oriented approach makes it a practical framework for understanding
and enhancing resilience within the supply chain. Resilience, defined by Ponomarov and
Holcomb (2009) as the “adaptive capability of the supply chain to prepare for unexpected events,
respond to disruptions, and recover from them by maintaining continuity,” aligns well with the
SCOR model's operational focus (p. 924). The framework encourages organizations to embed
flexibility, responsiveness, and efficiency into each supply chain process, creating a more

resilient system overall.

Its adaptability to risk management frameworks increases SCOR’s relevance to resilience.
Scholten et al. (2014) argued that SCOR’s standardized structure enabled organizations to embed
risk assessment and contingency planning into routine processes, especially in the Plan and
Source phases. By incorporating resilience considerations into each stage, organizations can
anticipate disruptions and adapt their strategies to maintain operational continuity. This process-
oriented resilience capability is particularly critical as supply chains face increased vulnerability

to global shocks, including economic, environmental, and health-related crises.

The SCOR model's structured approach to internal process management helps organizations
improve performance across various operational metrics. Lockamy and McCormack (2004a)
highlighted that SCOR provides a framework for “identifying critical performance gaps in
supply chain activities,” allowing organizations to pinpoint inefficiencies and areas for

improvement (p.1210). Each core process includes standard metrics that allow organizations to
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compare their operations to industry benchmarks, fostering continuous improvement in supply

chain functions.

In terms of resilience, the SCOR model enables organizations to manage resources, balance
costs, and improve agility proactively. For example, in the Make phase, which focuses on
production and quality management, SCOR metrics ensure that organizations maintain high
standards even while strained by external shocks (Huan et al., 2004). This focus on continuous
improvement through performance benchmarking makes SCOR a powerful tool for enhancing

operational efficiency and resilience.

An essential aspect of resilience is cross-functional integration, which ensures that all supply
chain components—from procurement to distribution—operate cohesively. The SCOR model
promotes cross-functional integration by defining clear roles and responsibilities across its five
core processes (Wang et al., 2010), as seen in Figure 3. By aligning processes, the model
supports harmonizing internal workflows, enabling supply chain stakeholders to collaborate
more effectively. This collaborative framework can significantly enhance an organization’s
ability to respond to external disruptions, as integrated processes ensure smoother

communication and faster adaptation.
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Plan
Source Make Deliver _

"Return

Figure 3. SCOR Model

Note: From “SCOR: Supply chain operations reference model (version 11.0)” by the Supply
Chain Council. (https://mdharper.com/wp-content/uploads/2017/08/SCOR-Model-2012-
Revision11.pdf)

Furthermore, the SCOR model emphasizes the role of information systems in supporting cross-
functional integration. lvanov et al. (2019) discussed the ways in which data-driven insights
within SCOR processes allow for real-time decision making, especially during disruptions. By
embedding digital capabilities within SCOR’s framework, organizations are better positioned to
detect, respond to, and recover from disruptions, ultimately strengthening their supply chain
resilience. Sundarakani et al. (2018) utilized the SCOR model to analyze the global flight
catering supply chain, demonstrating its effectiveness in optimizing service quality and cost
efficiency. Similarly, Erkan (2011) applied SCOR in a manufacturing industry case study,

revealing its adaptability across different sectors.

The SCOR model serves as a valuable theoretical framework for understanding and improving
internal process management within supply chains, with direct implications for organizational
resilience. Its structured, process-oriented approach provides organizations with standardized
metrics and benchmarks for performance improvement, fostering resilience through streamlined

operations, proactive risk management, and cross-functional integration. While the SCOR model
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has certain limitations in addressing rapidly evolving disruptions, it remains a foundational
framework for organizations seeking to optimize internal processes and build resilience against
external shocks. The SCOR model can effectively support organizations in building resilient and
efficient supply chains through continuous adaptation and integration with complementary

frameworks.

Table 3. SCOR Process Definitions

SCOR Definitions

Process

Plan Processes that balance aggregate demand and supply to develop a course of
action that best meets sourcing, production, and delivery requirements

Source Processes that produce goods and services to meet planned or actual demand

Make Processes that transform a product into a finished state to meet planned or
actual demand

Deliver Processes that provide finished goods and services to meet planned or actual
demand, typically including order management, transportation management,
and distribution management

Return Processes associated with returning or receiving returned products for any
reason. These processes extend into post-delivery customer support.

Note: From “SCOR: Supply chain operations reference model (version 11.0)” by the Supply
Chain Council. (https://mdharper.com/wp-content/uploads/2017/08/SCOR-Model-2012-
Revision11.pdf)

The SCOR model was a valuable framework for this current study because it provided a
structured, standardized approach to analyzing supply chains. This broad scope allows
researchers to assess resilience across multiple supply chain functions rather than focus on an
isolated group. We reviewed the areas of Plan, Source, Make, and Deliver, and how they can be
leveraged to enable resilience. We did not cover the Return process in the SCOR model as
Dematic does not accept returns outside the internal project teams for major solutions. Because
Dematic delivers large, complex solutions, no project solutions are returned from customers, but

there are <1% of volume parts returns.
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I11.2 Resilience Theory

Resilience theory was utilized as the theoretical framework for this study. Resilience theory was
developed in the early 1970s by Norman Garmezy, a psychologist (Luthar, 2003). Resilience
theory has dynamic fields that have been used successfully in studies to help further define the
theory. As mentioned by Van Breda (2001), “[r]esilience theory addresses the strengths that
people and systems demonstrate that enable them to rise above adversity” (p. 1). Expanding on
this idea, Zimmerman (2013) stated that “[a] unifying theme like resiliency theory is helpful
because it helps develop a common language and analytic approach that cuts across the specific
issue or domain being studied to build knowledge and inform practice using a strengths-based

paradigm” (p. 382).

Extant research has suggested that resiliency effectively manages risk and recovers from a
supply chain disruption (Ambulkar et al., 2015). This led us to seek the resiliency theory to add
framing to the area of concern for this research question. Resilient supply chains are less
vulnerable to supply chain disruption and more capable of handling disruptions when they occur
(Ambulkar et al., 2015; Ponmarov & Holcomb, 2009). Little research exists on how firms
develop resilience to supply chain disruption and approaches to capture resilience (Ambulkar et

al., 2015).

This study adapted the resilience theory framework with the goal of understanding the process of
resilience within the Dematic supply chain process management. As discussed by Nielsen et al.
(2023), this framing helped us view resilience within the supply chain process management at an
organization and how it is shaped over time, shown in Figure 4. Many scholars have studied

supply chain resilience factors (Pereira & Da Silva, 2015; Scholten & Schilder, 2015; Soni et
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al.,2014; Ponomarov & Holcomb, 2009; Ozdemir et al., 2022; Negri et al., 2021), but this study
is interested in studying the process of resilience. “A process view instead considers resilience as
a dynamic interaction between an organization and its environment, which is inevitably shaped
by the nature of the disturbance and the behavior of the actors involved (Nadasdy, 2007, as cited

by Neilson et al., 2023, p. 2).

&

Pivoting to
virtual teaching

The status quo of
digital resources

A

Adapting in
virtual teaching

A 4

Normalizing A new status quo of
virtual teaching »  digital resources
Figure 4. Resilience Processes Phases

Note: From “Organizational Resilience and Digital Resources: Evidence from Responding to
Exogenous Shock by Going Virtual” by J. A. Nielsen, L. Mathiassen, O. Benfeldt, S. Madsen, C.
Haslam and E. Penttinen, 2023, International Journal of Information Management, 73, p. 8
(https://doi.org/10.1016/j.ijinfomgt.2023.102687).

A

A

Resilience theory started as an inquiry into the childhood roots of resilience used by
psychologists and social workers and has grown to include several different applications.
According to Van Breda (2001), “[r]esilience theory currently addresses individuals (both
children and adults), families, communities, workplaces, and policies” (p. iii). Resilience is
studied through individual resilience (Doom et al., 2023; Snippe-Strauss et al., 2024), family
resilience (Cui et al., 2023; Huang et al., 2023; Kuang et al., 2022; McCrossin & Lach, 2022),
community resilience (Wang et al., 2023; Musavengane & Kloppers, 2020), resilience-based
policies (Baravikova et al., 2020; Nozhati, 2021; Schouten et al., 2012), resilience theory in

social work (McMurray et al., 2008; Van Breda, 2018), cross-cultural perspectives on resilience
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(Goodwin et al., 2023), military deployment resilience (King et al., 2006; Watson et al., 2011),
ecological resilience (Davis et al., 2023; Holling & Meffe, 1996; Walker et al., 2002),

organizational resilience (Su & Junge, 2023) and resilience across different industries.

Research on resilience in management and organizational science started in the early 1980s
(Staw et al., 1981). Norman Garmezy and his colleague developed the origins of this theory.
Their studies eventually led to the Project Competence studies of competence, adversity, and
resilience (Luthar, 2003). The creation of the theory started by studying patients, how problems
develop, and how those patients overcome their issues or become resilient. From the roots of
psychology, resilience theory has grown to be applied and used in several fields outside of

psychology and social work, including in terms of individual resilience.

Doom et al. (2023) studied individual resilience factors in youth during the COVID-19
pandemic. Their study showed that youth during the pandemic were able to draw on ordinary
capabilities, relationships, and resources to protect their mental health. Snipes-Strauss et al.
(2024) used resilience theory to study individuals with PTSD to understand how they overcame
stressful situations. Cui et al. (2023) used resilience theory to perform a multisite cross-sectional
study to understand family resilience and its influence on advanced cancer patients and their
caregivers. Su & Junge (2023) stated that organizational resilience has three core characteristics:

an adverse event as a trigger, a performance setback, and a recovery (Figure 5).

Similar to Su and Jongs's 2023 framework, in 2023, Neilsen et al.listed the process of resilience
in a phased approach. Neilsen et al. (2023) showed the status quo, the shock or event that caused

disruption, pivoting, adapting, and normalizing, which leads to the new status quo.



41

/| Organization = I
i Organizational resilience as a process
Network
: & Pre-adversity Adversity Post-adversity
| sl — e b . >
i+ Anticipation i » Sensemaking + Adaption i+ Leaming
&| * Preparation ¢ *  Absorption * Coordination | » Transformation
7] H t
L i i =
_,_,..-l'"—
-

Adverse event

Normal functioning o

-

time

Figure 5. Conceptual Framework of Organizational Resilience

Note: From "Unlocking the recipe for organizational resilience: A review and future research
directions” by W. Su and S. Junge, S., 2023, European Management Journal, 41(6), p.1092
(https://doi.org/10.1016/j.emj.2023.03.002 ).

In their insightful and timely work, Nielsen et al. (2023) offered a refreshing and deeply needed
reimagining of organizational resilience. Rather than viewing resilience as a static attribute or a
simple return to equilibrium, they compellingly conceptualized it as a dynamic, evolving process
that unfolded through distinct stages over time. Their process-oriented lens challenged traditional
outcome-based perspectives; instead of illuminating resilience as a journey of continuous
adaptation, learning, and growth, it culminated, not in returning to old norms, but in establishing

a new, transformed organizational reality.

At the heart of Nielsen et al.'s (2023) contribution is their elegant articulation of three critical
stages of resilience: pivoting, adapting, and normalizing. In the pivoting stage, organizations,
confronted with sudden disruption, respond spontaneously by creatively leveraging existing
resources. This phase captures the real-world urgency and improvisational spirit required to

maintain operations in the face of upheaval. Their vivid example of educators swiftly turning to
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familiar tools like PowerPoint voiceovers during the COVID-19 lockdown beautifully illustrates

the human capacity for quick thinking and action under pressure.

Building on this initial response, Nielsen et al. (2023) described the emergence of the adapting
stage, where organizational members move thoughtfully beyond survival mode. Here, resilience
deepens as individuals and teams deliberately refine their practices, embracing new technologies
such as Microsoft Teams and Zoom to foster richer engagement and connection. This stage
highlights a vital and often overlooked truth: resilience is not merely about enduring adversity

but evolving practices to meet new realities more effectively.

Finally, Nielsen et al. (2023) illuminated the normalizing stage, during which newly adapted
practices become embedded in daily routines, establishing a “new normal.” Importantly, they
emphasized that normalization was not about reclaiming a past status quo, but about
institutionalizing meaningful change. Through this stage, organizations demonstrate not just
endurance but transformation—a testament to the powerful potential of human and technological

adaptability.

Throughout their work, Nielsen et al. (2023) masterfully advanced a process-based view of
resilience, portraying it as an ongoing, emergent capability rather than a singular event. Their
model thoughtfully illustrates how resilience stretches across time, rooted in pre-shock resource
accumulation and evolving through actors’ agency and learning in response to disruption. In
doing so, they aligned their findings with broader scholarly calls to embrace resilience's fluid,
context-dependent nature. In supply chain management, companies must view their processes as

adaptive systems rather than fixed sequences. By continuously refining and reconfiguring supply
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chain activities, firms can better pivot, adapt, and normalize when external disruptions, such as

pandemics, geopolitical instability, or natural disasters, occur.

For this study, we have fully detailed the supply chain process management framework. This
theory is relevant for this study to understand how supply chains adapt and recover during
disruptions. Resilience theory aligns with critical components of supply chain resilience, such as
flexibility, agility, and collaboration (Abbaspour, 2019; Scholten & Schilder, 2015). With that in
mind, we have evaluated how Dematic subgroups prepare for, respond to, and recover from
external shocks, as well as analyzing specific strategies to adjust to new conditions during the
crisis and investigating long-term changes implemented to enhance future resilience, all with the
goal of exploring how an organization leverages process management adaptation to improve its
operations and supply chain resilience in response to external shocks through the use of the

resilience theory.
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IV RESEARCH DESIGN AND METHODOLOGY
IV.1 Research Design
This study adopted a qualitative single case study approach to explore how an organization can
leverage its process management to enable supply chain resilience in response to an external
shock. Lewis (2015) defined a case study as an in-depth exploration of a real-life situation, a
contemporary, bounded system over time, incorporating multiple data sources to generate
comprehensive insights (as cited in Gustafsson, 2017). Given the complexity of supply chain
resilience, a qualitative case study allows for an extensive examination of the internal processes

of a single organization and its adaptive mechanisms in response to global disruptions.

A case study can be exploratory, explanatory, or descriptive, with each approach fulfilling
distinct research purposes (Yin, 2014). This study followed an exploratory design, which is
particularly suited for contexts where the research problem is not well-defined and requires a
deeper investigation into emergent themes (Tellis, 1997). The focus was on a singular unit of
analysis—Dematic’s supply chain—and it applied the Supply Chain Operations Reference
(SCOR) model to assess the organization’s process management strategies in response to a shock
and their impact on building supply chain resilience. The selection of Dematic as the case
organization was based on its critical role in supply chain logistics and its need to adapt during
the COVID-19 pandemic, an unprecedented global external shock. This study will bridge the gap
in the literature regarding integrating the SCOR model with organizational resilience

mechanisms during global disruptions.

Engaged scholarship is incorporated as a participative research framework, facilitating
interaction with key stakeholders within the supply chain to ensure practical and scholarly

relevance (Van de Ven, 2007). By engaging supply chain practitioners, the research contributes
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to a deeper understanding of resilience-building measures within supply chain process
management. The study also aligns with qualitative research paradigms prioritizing rich, context-

specific insights over statistical generalizability (Miles, 2019).

The case study methodology allows for a multi-faceted exploration of how organizations adapt
their internal processes in response to external shocks. This approach provides a holistic view of
resilience-building strategies, integrating various data sources to enhance the reliability and
validity of findings (Miles, 2019). Furthermore, the study employed a case study design, wherein
a particular case (Dematic’s supply chain operations) is analyzed to derive broader insights into
supply chain resilience mechanisms (Gustafsson, 2017). Given that resilience within supply
chain management is a multifaceted and dynamic construct, the case study approach ensures that

findings are deeply embedded in real-world operational contexts.

V.2 Data Collection

The study employed multiple data sources to enhance validity and comprehensively analyze
supply chain resilience at Dematic. Primary data were collected through semi-structured
interviews with key supply chain personnel, including managers, process specialists, and
logistics coordinators. Secondary data came from the KION annual report. Semi-structured
interviews facilitate an in-depth exploration of experiences, allowing respondents to articulate
their perspectives on resilience strategies in response to the COVID-19 pandemic. Table 4 below
shows the interviewees and the SCOR functions associated with their role. The interview
protocol was comprised of seven open-ended questions inspired by the questions from Nielsen et
al. (2023). Each question is designed to elicit insights into different phases of resilience within

supply chain process management (Appendix A).



Table 4. Titles and Roles of Interviewees

Interview Title Location Department SCOR MODEL

Director USA Strategic Planning and Plan

Delivery
SVP USA Global Supply Chain Plan, Source, Make, Deliver
Director USA Procurement Plan, Source
Program USA Project Engineering Plan, Source, Make, Deliver
Manager
VP USA Project Engineering Plan, Source, Make, Deliver
Director USA Global Order Plan

Management
Manager USA Global Order Plan

Management
Sr. Director USA Strategic Planning and Plan

Delivery
VP USA Manufacturing Plan, Make, Deliver
Director MX Manufacturing Plan, Make, Deliver
Director MX Manufacturing Plan, Make, Deliver
SVP USA Procurement Plan, Source
Sr. Director China Project Engineering Plan, Make, Deliver
Director Australia Procurement Plan, Source
Sr. Director UK Project Engineering Plan, Source, Make, Deliver
SVP IT Execution Plan, Source, Make, Deliver
Manager USA Global Order Plan

Management
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Secondary data sources included supply chain performance metrics and external documents
detailing the impact of COVID-19 on global supply chains. COVID-19-related statistics were
incorporated to contextualize the external shock and its effects on supply chain operations. The
triangulation of multiple data sources enhances the robustness of a study, ensuring that insights
are corroborated through diverse perspectives and empirical evidence (Heale & Twycross, 2018).
This study followed ethical guidelines approved by the Georgia State University Institutional
Review Board. All participants provided informed consent, and interview data were securely

stored in encrypted university cloud storage to ensure confidentiality.

IV.3 Data Analysis
Thematic analysis was employed as the primary data analysis method, following the framework
established by Braun and Clarke (2006). Thematic analysis is particularly suitable for qualitative

research, as it allows for the identification, analysis, and interpretation of patterns within data.
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This approach ensured that key themes related to supply chain resilience are systematically
extracted and analyzed in alignment with the research question. The analysis followed Braun and
Clarke’s (2006) six-phase framework: (1) familiarization with data; (2) generation of initial
codes; (3) identification of themes; (4) review of themes; (5) definition and naming of themes;
and (6) production of the final report. Interview transcripts and organizational documents were

reviewed during the initial phase to identify recurring patterns and significant insights.

The initial data analysis phase involved familiarizing oneself with the interview responses
following their transcription. This entailed a thorough reading of the transcripts and the
identification of significant phrases through manual highlighting. Upon completing this initial
review, the transcripts were uploaded into Intellectus 360, a qualitative data analysis software
comparable to NVivo, which supports systematic categorization and thematic development
(Andrito, 2024; Bower, 2024; Dogan et al., 2024; Frank, 2024; Meyers, 2024). Coding was
conducted within Intellectus 360, producing a set of preliminary codes from the interview data.
These codes were subsequently mapped to initial themes derived deductively from the research
framework. Key deductive codes included status quo, shock, pivoting, adapting, and
normalizing, which were then associated with relevant overarching themes. Following this, the
codes were re-examined and consolidated where overlaps were identified. The refined codes
were grouped under thematic categories, and themes and subcodes were clearly defined. A
comprehensive summary of these themes, codes, and subcodes is provided in the Appendix. The
study uncovered resilience phases within Dematic’s supply chain process management through
thematic coding, identifying critical process adjustments, strategic adaptations, and

organizational learning mechanisms contributing to resilience during the COVID-19 disruption.



48

Emerging themes were refined through iterative analysis, ensuring that interpretations remain
grounded in empirical data. The final analysis stage integrated key findings with existing
literature to provide a cohesive narrative on how process management enables supply chain
resilience in response to external shocks. This study employed a rigorous qualitative
methodology to contribute to academic discourse and practical insights in supply chain
management. The findings offer a nuanced understanding of resilience-building strategies within
supply chain process management, highlighting implications for organizations seeking to

enhance their adaptability in future disruptions.

IV.4 Dematic Case Study

Dematic was the company we are studied, focusing on resilience in supply chain process
management. KION is the parent company of Dematic, a project-based organization (PBO).
KION products, services, and solutions help businesses work smarter, faster, and more
efficiently. KION is dedicated to creating performance-based, purpose-built solutions that help
our customers succeed today and tomorrow, if not before. KION owns Linde, a European
material-handling company; Baoli, a forklift company; and Dematic, a supply chain automation
management solution company. KION has been listed as number one in industrial trucks in
EMEA and number two globally in industrial trucks in 2023. KION was also named number one
in supply chain solutions globally. In 2023, KION Group had an order of revenue of €11.4
billion. This company represents a diverse sector and supply chain position, offering a
comprehensive understanding of resiliency strategies, and has over 10,000 employees. With a
global presence in more than one hundred countries, the company aims to help companies build a

better and more innovative supply chain.
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An organizational subsystem is a group of employees (Powell & Butterfield, 1978); this research
study reviewed different subsystems within Dematic. Earlier studies underscored the importance
of subsystems, such as procurement, manufacturing, logistics, and distribution, as integral
components that require coordinated management to achieve resilience. For instance, Artto et al.
(2015) identified that integration mechanisms at the micro-level significantly enhance
coordination between different subsystems like project and service units, reinforcing long-term
resilience and continuous customer relationships. Each subsystem contributes uniquely to the
overall resilience of supply chain networks. Understanding these subsystems is critical, as
disruptions often highlight vulnerabilities in specific parts of an organization, which can cascade
through the supply chain if not effectively managed. This aligns with Hobday's (2000) argument
that project-based organizations (PBOSs) are particularly adept at responding flexibly to changing
client needs and integrating different knowledge types, which is essential in managing complex
subsystem interactions. Subsystems inside Dematic are called business divisions; the division
with which we worked were manufacturing, procurement, strategic planning and development,
supply chain, engineering, global sourcing, and global order management. These operating units
are essential for product and solution and product and material movement within Dematic and
are a crucial element of Dematic’s supply chain process management. Our focus was on the
manufacturing plant in Monterrey, Mexico, which makes subassemblies and products for
customers. Procurement purchases materials for the construction of solutions and products.
Strategic Planning and Development plans to ensure successful growth and profitability by
conducting environmental scans, organizational positioning analysis, and other studies. This
group coordinates inputs from all central operating units to facilitate the integration of individual

operating unit plans with the corporate plan. Global sourcing manages materials contracts that
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the procurement department and other operating units use. The Global Order Management
division helps manage efficient movements of material from raw material requirements to

purchasing to job sites.

Dematic is a project-based organization or firm; project-based firms customize and deliver
complex capital goods as solutions to their customers (Artto et al., 2015). Dematic has a high-
level project process flow. A company needs an autonomous supply chain solution, and Dematic
has solution design engineers who propose a contract and sketch of what is needed and
additional options for software solutions and maintenance solutions plans. The customer and
design engineers negotiate until there is an agreed-upon solution and a contract is signed. A
project is created once there is a signed contract, and order entry begins with the engineering
department, a process during which engineers enter specific details into the system that allows
procurement to see the need for orders. Once the project needs are in the system, the
procurement department can order product goods and sub-assemblies. Manufacturing then
receives products, builds additional subassemblies, and ships them to the project location.
Mechanical engineering works on header steel for project sites and specific mechanical
engineering tasks. Once mechanical engineering is finished, control engineering can begin. If the
software has been included with the project, software engineers will begin working with
customers to instruct them on the use of the software that goes with new products. There will be
testing for different groups and then a final and completed installation for a complete

autonomous solution. This process is shown in Figure 6.
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Figure 6. Dematic Internal Process Flow Chart

The study targeted seventeen key supply chain leaders: managers, directors, senior directors, vice
presidents, senior vice presidents, and program managers. They work in several different
departments within the organization that are involved in supply chain processes such as project
engineering, procurement, global order management, manufacturing, strategic planning, delivery,
global supply chain, and execution. These included four engineering, three procurement, three
manufacturing, two planning and delivery, and one chain execution divisions. The interviews
were conducted with global participants, comprising one each from Australia and China, one
from Italy, two from Mexico, one from the United Kingdom, and 11 working in the United
States. This selection ensured a multifaceted view of resiliency strategies from individuals

working at different hierarchical organizational levels.

We examined four out of the five SCOR framework sections, i.e., planning, sourcing, making,
and delivery processes, during external shocks. Using the SCOR framework, Dematic’s structure

can be seen in Figure 7. Planning happens in all departments and is the overall basis for



consistent results. The company's sourcing happens through the procurement group and the
Global Order Management. The framework’'s Make section concentrated on the manufacturing
plants and the engineering department. The Delivery element of the framework is discussed in
reference to manufacturing plans, the engineering team, and the installation department. Since
parts returns are a small section of Dematic and not the entire piece, | chose not to study the

return portion of the SCOR model.

Plan

I P1 Plan Supply Chain Management Processes

=)
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Figure 7. Dematic SCOR Framework

This distribution shows that each department or supply chain management process involves
planning. The distribution of SCOR categories can also be seen in Figure 8, the bar chart of the

interviewees' distribution of SCOR processes.
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IV.5 Planning

The first arrow, which is the planning process, is the largest because each source, make, and
deliver process involves planning. The report also focuses on key strategic supply chain
processes: plan, source, make, deliver, and return to define the overall scope of the Dematic

supply chain.

The plan involves monthly cycles within each division targeting specific organizational business
scopes. This type of business plan spans all divisions. As shown in Figure 7, each interview
participant engages in some planning within each division. There is sourcing planning, staff
planning, logistics planning, location planning, demand planning, and supply planning. Strategic
business plans must align with Dematic’s organizational goals. A significant challenge is this

area is that most of Dematic’s products are engineered to order.

Until the engineering departments finalize the design, Dematic cannot complete the purchase of
the correct components or parts. The timeline for completing the design and ordering the product
is very tight, necessitating careful scheduling and forecasting to avoid extended lead times for
delivery. The projected project plan is critical for determining the resources needed to build each
project globally. Dematic's automation supply chain solutions are custom-made for customers
and can take three to 48 months to complete. Planning is a crucial aspect of each department

within Dematic.
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Figure 8. Distribution of SCOR Model Categories

IV.6 Source

In the SCOR model, the Level 1 source examines the raw materials, subassemblies, and
infrastructure (Sundarakani et al., 2018). Source Level 1 is related to the procurement, program
management, and engineering departments. These departments source raw materials,

subassemblies, and resources to complete projects.

IV.7 Make

Dematic produces custom autonomous supply chain solutions for major companies.
Manufacturing and production are believed to be the primary focus of this step (Sundarakani et
al., 2018). A large amount of work consists of project work engineered to be ordered on-site by
engineers on projects. Engineers design and implement controls or electrical engineering and

mechanical engineering for projects. Since the majority are custom, the projects are primarily
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made-to-engineer subassemblies (made-to-order) and parts that are not made. The subassemblies
are made at different manufacturing plants around the globe. As part of the case study,
interviews of Operations Directors from the Monterrey, Mexico plant were conducted to discuss

events and process changes.

V.8 Delivery

Logically, the Deliver section of the SCOR model deals with product delivery. This step includes
managing completed inventories, assets, transportation, product life cycles, importing, exporting,
and project delivery (Millet et al., 2009). At Dematic, subassemblies and parts are delivered to

projects, and project deliverables are created monthly until the final project is delivered.
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V  FINDINGS
The interviews entailed different process sections for resilience theory to answer how Dematic
leveraged organizational processes to become resilient during an external shock. The themes we
derived from the literature are different process stages in resiliency: (1) status quo, (2) shock, (3)
pivoting, (4) adapting, and (5) normalizing (Nielsen et al., 2023). We identified several sub-
themes within each primary theme. In the status quo phase, the sub-theme was operational
stability while, during the shock phase, the sub-theme identified was sudden disruption. For the
pivoting phase, two sub-themes emerged: virtual transition and safety protocols. In the adapting
phase, we observed sub-themes of flexibility for growth and cross-functional coordination.
Lastly, in the normalizing phase, the sub-themes included stabilization, KPI management, and
innovation. The external shock that hit Dematic and the world was COVID-19 in March 2020.

The theme and codes can be seen in Appendix 1.

V.1 Status Quo

The status quo phase is a process within itself. This is a story of growth over time that led to
stability. This status growth is a process of management and organizational progress over the
past five years of development during which Dematic grew into the position it had prior to
COVID-19. Within the “Status Quo” theme, we discovered one code: Regular Cadence and
Stability, which reflects long-term improvements in measurement, monitoring, and proactive
management practices institutionalized pre-shock. Under this theme, there is a subtheme of
operational stability. The operating units established a baseline in a monthly cycle process. This
operational stability within Dematic increased from an immature state to a much more mature

process standard climate. A technology change happened before the change, leading to great
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flexibility and visibility within the company. The company changed from Skype to Microsoft

Teams, opening up the Dematic world to Teams chat.

As noted by the Director of Integrated Planning:
When everyone works remotely, you cannot get up and just talk to somebody so that you
could do more messaging. Out of the gate, prior to Teams, people tend to try to schedule
a meeting and have five-minute question conversations, and now your calendar is super
full quickly. Just to answer people’s questions, the questions were delayed because
someone couldn't see you until Monday, and it's only Wednesday of this week, so chat

really helped us have a data repository.

The company's investment in Teams before COVID set it up for higher visibility, collaboration,
and team building from a distance instead of in person. Investing in communication aids

organizational agility (Jankov, 2024). Microsoft Teams allowed people to share documents and
files and brainstorm remotely, which was impossible before Skype. The director also mentioned
that “[t]eams also allowed us to process improvement type brainstorming, with its whiteboards,

and kanban systems to help create action items, and gave us a repository to hold dashboards.”

Teams had their perks, but a few people experienced a learning curve due to new changes and
adjustments. In fact, “[h]aving chat was like somebody texting me 500 times a day and they were
blowing me up right so it was a bigger adjustment for me than others” (Director, Integrated

Business Planning)

The digital transition investment in Teams aided resilient strategies, such as visibility and

strategic collaboration. Microsoft Teams helps “plug the gap” and provides a conduit for
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communications, knowledge sharing, and maintaining the personal and professional ties
developed between colleagues over time (Hargreaves et al., 2022). Each SCOR function used
Teams to communicate with their business units for meetings, brainstorming, data storage, and

dashboards.

Other systems were set up before the COVID-19 shock, which helped the overall stability of the
organization. Dematic used an ERP (enterprise resource planning) system, SAP, to house project
staff plans, production plans, and resource planning. SAP is a German system that translates to
System Analysis Program. Within SAP, resource planning units were built custom for Dematic
solutions. In the Americas, it is called YLF; in EMEA, it is called PFT. Both add-on modules
help plan task-level forecasts for engineering, but do not have meaning for the acronym. SAP
systems help organizations house their actual data details and the ability to forecast future
demand, make purchases on demand, and track and pull reports on organizational data. Each
region has its own SAP, and the SAPs do not share information. As explained by the director,
“we put SAP in place probably 25 years ago. Each region has its own SAP instance, and in

APAC, their ERP system is called Siteline.”

This system afforded visibility, a factor in resilience (Syed et al., 2024). Syed et al. (2024)
observed that ERP systems improved resilience by allowing real-time monitoring and response
to disruption, minimizing their impact. The SCOR planning process was done via SAP, but

mainly in Excel throughout different business units.

Another system that Dematic had prior to COVID-19 is QlikView. At that time, the group at was
called SIOP (Sales Inventory and Operations Planning), and they implemented the QlikView

system. It was used to grab data from SAP and begin data analytics. The company implemented
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QlikView in 2018, two years before the pandemic. The senior director of revealed that“[w]e used
QlikView for data intelligence, data analytics, and reporting on our firm's orders of demand. It

basically reached into SAP and was able to get data for us in a consumable format.”

The company heavily relied on Excel instead of SAP, YLF, PFT, and QlikView. Excel was the
tool for projecting forecasts and visual displays. This minimal but stable digital footprint helped

Dematic plan and process data for stability throughout the supply chain.

Before the pandemic, most business units met every month and operated on a monthly cycle, but
each unique business unit had different processes. Leadership for supply chain in the America's
stated that “[b]efore COVID, people were just meeting regularly, being physically present in the
office . . . It was very much American-centric . . . a very standard KPI . . . tracking OTD (on-time

delivery), supplier on-time delivery.”

While in the procurement department pre-COVID, the European procurement team did not have
a formal process. As its director said, "We had an informal planning process . . . probably

minimal forecasting done. We addressed projects on a project-by-project basis.”

While other operating units had a routine monthly process where they were concerned about
plant, product, and engineering management, because Dematic is a project-based organization,
before COVID-19, some operating units planned from project to project, not looking at the future
but at the current year and projects the company had been working to deliver. The Global Order
management team had regular global planning; its leader explained that:

Prior to COVID... as a global order management manager, | was the interface between

any of the project teams in APAC and then between them and any of our manufacturing
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facilities... give them progress updates every week and mitigate any risk that happened.

We had established relationships with everyone, so | think that helped.

The senior director of strategic planning and delivery stated that, in the Global Project
Engineering unit, "[p]rior to COVID, we were primarily focused on planning for our
plants...looking at demand as it is coming in...and it was very manual. We forecasted at a very

high capacity level for each region.”

The global project engineering group had centers of excellence; in those centers, technical
engineering leads who were experts in that product line were located and were dispatched to the
region of need. This was mentioned by the senior director for strategic planning and delivery,
who said that:
We had a couple of centers of excellence; for example, we established a center for
excellence in Italy and would always send their lead engineers to the states to oversee a
lot of installation and commissioning at job sites. We did not build much core
competency within other locations because there was never an issue with travel before the

pandemic.

Due to a transformation in the plants, manufacturing had evolved to the point of stability just
prior to the pandemic, although it had taken about eight years for it to do so. Eight years before
any external shock, two plants were in the Americas: Grand Rapids, Michigan, and Salt Lake
City. Most forecasts were based on macro-level forecasts and did not look at past actuals to
project future forecasted demand, as noted by the senior director of strategic planning and

delivery: “[i]t was all based on, hey, we think we are going to get these projects, so we think our
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order intake will be X next month. ‘Based on X, we need to order this material, and have this

number of people.’ It was all guestimates based on hearsay.”

In the beginning, the SIOP was not a trusted data source. It did not have a single source of truth.
That is when QlikView was implemented to understand the actuals of projects, the actual dollars
of projects coming in, and to project the future demand. Even with this growth, now using
forecasts based on actual data, the view of the planned demand was only three months forward-
looking. The director of integrated business planning explained that “[t]hey were just looking at
three months, not long-term planning to understand. If there was a tsunami coming at them, it
was not apparent.” According to the senior director of strategic planning and delivery, this
involved “waiting for an order to come in and buy the parts. So our lead times were higher, and

they were flying blind; it was very immature and reactive instead of proactive.”

The Grand Rapids plant began to run out of capacity, so the business added a plant to support the
demand. This allowed more flexibility in the product mix at different locations. Setting up the
new plant took about two years, and there were many hiccups. As explained by the senior
director of strategic planning and delivery:
We struggled with inventory control. We struggled with the supply base because we told
the suppliers we were closing down the Grand Rapids plant, and they sold their capacity
to other companies. So suddenly, we could not get parts, people in Mexico had systems

they could not work with.

As the Mexican plant developed, people had to develop processes that did not exist. Dematic

allowed for agility in developing new processes over time, e.g., “If process does not exist, people
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start trying to figure out what they will do on their own” (Sr. Director, Strategic Planning and

Delivery).

These new processes were developed, laying the groundwork for establishing a standard process
that all the plants soon began to follow.
The processes were standardized prior to COVID. We had QlikView, which was actually
harvesting real data from SAP, allowing us to see and use it. So we went into COVID
with visibility instead of flying blind. Had COVID hit two years prior, we probably
would have shut down Dematic and had no chance. (Sr. Director, Strategic Planning and

Delivery)

The Monterrey plant had undergone a slight transformation before COVID-19, which helped
increase its available capacity. After the Monterrey plant got up and running, it was set up to
work in work stations, where two or more would completely build a sub-assembly before
moving on and rebuilding, maybe a different part or assembly. The plant was transferred from
work assemblies to an assembly line, where employees repeatedly built the same thing to
become more efficient and faster. This change increased the available capacity prior to COVID.
The shop floor converted from paper to RF guns and began using kanban and other inventory
practices. Two of the directors interviewed further explained the effect of those changes, with the
director of integrated business planning noting that “[those] changes increased their (Monterrey
plant) output by five times or maybe even 10 times by moving to an assembly line” while the
individual in charge of operations management said that “[w]e switched from batch to a one-
piece flow... instead of taking one or two hours for one unit, we were building one unit every

eight minutes. This gave us a lot of productivity.”
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The "Status Quo™ theme helps answer the research question by establishing a baseline
understanding of the organization's process management systems before the external shock
occurred. By documenting the normal business operations before COVID-19, we can identify a
corporate baseline and understand the management changes that led to the resilience process.
This comparison point is essential for evaluating the effectiveness of the evolution of process
management changes implemented during the crisis and determining which adaptations occurred
to enhance future supply chain resilience. The status quo at Dematic shows there has been a story
of evolution. There was an investment in a new low-cost manufacturing plant, increasing
capacity. Dematic invested in an SIOP group that changed to a strategic planning department.
These investments into increased visibility with digital transformation in planning, increasing
capacity in the make processes, which help delivery within the SCOR model. Dematic invested
in digital transformation to increase visibility and cross-functional collaboration in some form
prior to the pandemic, with investments in Microsoft Teams, SAP, YLF, PFT, QlikView, and
having monthly meetings established, enabling Dematic to become stable and in a better position
for an external shock. These investments show a long-term process of operational process
management growth similar to the observations of Shen and Sun (2021), who said that “a high
level of digitization and supply chain structure” helps stabilize a company to be prepared for
upcoming disruptions (p. 21). Dematic displayed a high level of operational flexibility when
implementing resilient strategies. Shen and Sun (2021) also noted that such a degree of
flexibility can help firms improve the resilience level, “which is necessary in the early stages of a
disruption, and get back on track, to normal in the post-disruption period” (p. 21). These are
strategies on which Dematic was working prior to the pandemic, which put them in a position to

handle the pandemic. Adjusting policies and processes and being agile before the black swan
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event will help a company to become resilient, which is what Dematic displayed. In Figure Z, in

the status quo phase, you can see that Dematic made strategic investments in focused process

functions within the SCOR model over time.

STATUS QUO

Resiliency Strategy

VISIBILITY

A DHGITAL

AN

STRATEGL
SOURCING

hEFﬂH-FLHETIWL
COLLABDRATION

ARV
PLAMMIMNG
SIOP team using real
data

CHiikView

+

SOURCE
Monthly cycles
Buy wihen hawe

TRAMSFORMATION confirmed arder

l

MAKE
Increased capacity
Mlesw plamt in Mexico
Liree assembhy

}
DELIVER

Figure 9. Status Quo SCOR Phase



65

V.2 Shock
The next phase of the resilience process is a shock, which must be navigated in order to achieve
that resilience. As discussed, the external shock that we studied was the global shock of COVID-
19. In March 2020, the WHO (World Health Organization) declared a global pandemic (Baloch
et al., 2020). The shock rattled the entire world, perplexing companies about what moves to
navigate during these complex times. There is one sub-theme under this theme, which is sudden
disruption. Leadership explained the immediate response to the COVID-19 shock:
“We had the projects open, and from one day to another, cities were completely shut
down, and there were no regulations regarding you can move, you cannot move . . . Even
the basic needs were not clearly understood.” (Sr. VP of EMEA Project Execution)
“I can remember the first week of COVID, after all the shutdowns . . . It was complete
chaos . . . Many of the job sites were closed . . .The first week or two, nobody came in,

and then it started to trickle back.” (Sr. Director, Strategic Planning and Delivery)

“When they finally declared a pandemic, they gave us NO choice . . . all of a sudden we
were all working from home . . . it was kind of just a big period of uncertainty. No one

really knew what was going on.” (Director of Global Order Management)

The engineering department, which builds the Dematic solutions, had problems worldwide. Their
engineers in China had a longer shutdown period. The senior director of solution development
(China) said that "Shanghai City was shut down for two or three months . . . some of my
engineers went to the site before coronavirus, then they are stuck on-site . . . people not allowed

to go out."
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Not all operating units had the option to stay at home. Along with the engineers who worked on-
site during this time, the manufacturing plants responsible for the delivery part of the SCOR
model did not shut down. The director of DC operations stated that "[d]uring COVID, it was
really challenging moments . . . manufacturing plant didn't close at all . . . every Monday you

need to do COVID tests; it was uncomfortable.”

From a work standpoint, the global order management group's workload did not stop; it only
increased. Due to this pandemic affecting the world, there was more uncertainty and questions
about each project receiving products (and suppliers to projects).
We did not really experience any shutdown other than we had to leave the office and then
just go work from home remotely... things were happening so quickly and there were so

many different topics flying around. (Director of Operations Management)

Safety protocol became a necessary tracking issue for the entire company worldwide. A tracking
system was established to trace any affected employees. There was truly a concern for the
employee's well-being. Similar to the findings of Nagy and Szentesi (2024), becoming resilient

during black swan events involved checking on employees’ well-being.

We have a full tracking system where every case was even recorded because we had the
obligation to be sure that we were able to measure which people could have been exposed

to the person who has been infected. (VP of Manufacturing)

During black swan events, such as COVID, companies have to follow regulatory and
government compliance (Nagy & Szentesi, 2024). As the director of integrated business planning

explained, "[c]ustomers had specific COVID testing requirements and quarantining
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requirements. You know, when we would end up with somebody getting COVID at a job site,

everybody had a quarantine.”

The warehouse and manufacturing plants also followed safety protocols to remain open during
this Shock and the resilience phases. The assembly lines and cafeteria protocols incorporated
social distancing:
The way that our operation is set allowed us to keep a social distance between people
working. So, even if they are assembling a conveyor, they are more than 1 m away from
each other. We also had a lot of cleaning, like in the cafeteria, every time that one person
left the table, we went and cleaned, we were cleaning all of the production floor on a

daily basis. (Director of Operations Management)

The theme of "Shock" centered around the COVID-19 pandemic helps answer the research
question by highlighting the specific external disruption that prompted organizations to test and
evolve their process management capabilities. By examining the COVID-19 shock as a critical
case study, we could identify which process management approaches were most effective during
an unprecedented global disruption, revealing how organizations adapted their supply chains in
real time. This theme provides a concrete context for understanding how process management
can be leveraged to build resilience against the immediate impacts of a significant shock and

similar future disruptions.

V.3 Pivoting
The next phase of the resilience process is pivoting, which involves immediate actions and
responses after the initial shock. Dematic was in the pivoting phase for the first month after the

COVID-19 mandates. In terms of this phase, we discovered two themes: (1) rapid virtual
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transition (transition to remote work and online systems)and (2) safety protocol (immediate

establishment of health and safety measures).

To maintain business processes and operations, there was an immediate need for change. For the
rapid virtual transition code, we understood that the first step was to transfer every operating unit
and employee who could work from home. This code and sub-theme address the immediate
shifts in operational strategies to address sudden disruptions and maintain continuity. The senior
director of project engineering (EMEA), which has a large number of people working at job sites,
stated the following: "It is an immediate assessment of what work you have that requires people

to travel . . . and to establish the people that can travel."”

The next theme is the immediate operational and cross-functional response teams' response,
which includes certain immediate changes needed to continue business and disperse up-to-date
information. To continue working during this time, Dematic had to establish that the company
was an essential business to continue working at global project sites. To verify its essential
status, Dematic customers needed to be deemed essential. Those customer immediately sent
formal government essential letters to Dematic so that they could continue working during this
time. According to the vice president of manufacturing, [w]e had to get essential worker letters . .
. iIf you were working during the shutdown, you were supposed to have one of these letters . . . it

was weird."

Immediately after the shock, there was anxiety about what was to come next and what decisions
should be made. The business established a global crisis team of leaders from different business
functions. Dematic wanted to get together as a group to understand what decisions could be

made to ensure operations continued normally; hence“creat[ing a SWAT team . . . there was
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chaos amongst a small group, and then there was quiet in the broader group” (Sr. Director,

Strategic Planning and Delivery).

In this pivoting phase, things were constantly changing. Government regulations were changing,
and Dematic had to be flexible in adjusting to new safety regulations. As explained by the
director of manufacturing procurement, "[e]verything was flexible, fast-paced, and be willing to
change tomorrow because tomorrow brought changes.” Further, as noted by a project manager in
the area of global management:
Basically, they started this one large spreadsheet . . . which projects were closed or had to
leave site . . . shifting dates around and just really close communication between projects

and factories on what you can ship, what you can't.

Communication changed within the company, requiring a cross-functional SWAT team. An
immediate key strategy incorporated cross-functional integration amongst business divisions.
This cross-functional update helped Dematic’s supply chain visibility throughout the company.
The team met daily and spoke to suppliers to check on the status of the material. The global
order management had a hefty load; the director of global order management team stated that "I
started a call at 8 AM, I said alright, let's have a call every single day at 8 AM . . . it's been a

really good idea from the team perspective . . . it just never stopped.”

One of the top challenges during this time was deploying and moving engineers to the project job
sites so they could continue working. Several commissioning engineers were from different
countries and need immediate approval. The standard process of getting a visa from the
consulate would not work, and all government locations were also staying at home in place, so,

as noted by the program manager of outside services integration, Dematic found a way to make
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that happen for the engineers by “chang[ing] how we got our visas . . . developed new policies
and procedures.” That individual also said that:
We had the visas in place to just get them normally through the consulates, but the
consulates were closed. So we had to come up with a new policy and procedure . . . we
applied for an emergency visa... and next thing you know, we were bringing people into
the US again; it was great. We could not send an entire staff to job sites; therefore,
Dematic had to be flexible in completing the many-demand projects that the business was

obligated to produce.

Dematic's flexibility and efforts to maintain job production and communications with customers
helped with Dematic’s brand integrity. Increasing flexibility and high agility are strategies that
aid in the resilience process (Nagy & Szentesi, 2024; Shen & Sun, 2021; Tukamuhabwa et al.,
2015). As described by the vice president of project engineering (Americas), "[w]e changed the
project schedule based on priorities . . . first two-three months, we only had capacity for 25% . . .

we asked, 'which customer are the most critical?' and re-prioritized."

Several leadership members had to start tracking and tracing their employees for COVID-19 to
make sure safety protocol was met. In the manufacturing plant, “[w]e actually had COVID
protocols in place where they had to report back to me every single day . . . And then we met as a
global manufacturing team once a week to review statistics and action plans. (VP of
Manufacturing) Further, “[w]e changed the temperature measurement before they entered the
facility and the daily communication with supervisors and leaders to track who was out because

of COVID" (Director of Operations Management).

From the senior director of strategic planning and delivery:
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The traditional KPIs and our BI solutions kind of went on the back burner for a while,
and new things popped up, like contact tracing, vaccinations, the ability to travel, all of

those things became much more complicated.

During this pivoting phase, digitization increased within Dematic and what it offered its
customers. The company continued to invest in innovation and automation to drive the company
to remain innovators and to remain a leader in the material handling space. Innovation is a
proactive, resilient strategy that can be implemented to prepare supply chains for disruption
(Tukamuhabwa et al., 2015). Scenario planning improvements began and became a part of the
regular monthly process. Nagy and Szentesi (2024) discussed scenario and risk assessment
planning as a part of continuous improvement that will help companies develop resilient supply
chains. The transformation to scenario planning and moving into Bl tools was a key digital
transformation strategy to help Dematic keep up with growing demand: "Scenario planning at
that time was much more associated with the normal type of growth... nobody expected COVID
to have such a repercussion . . . You have to quickly react and make decisions” (Sr VP of EMEA

Project Execution).

Although investments were made to help pivot, Dematic still faced challenges. The most
significant challenge was component shortages. One of the largest component shortages that
affected Dematic was the shortage of ECCs. An ECC is an embedded conveyor controller

needed in most conveyor belts. The main component of Dematic solutions is the ECC, but:

All of a sudden, we started seeing shortages . . . we would work with procurement and be
like, 'when are we getting more of these?' . . . We did an analysis of global demand for

these . . . ECC electronic components, and it was like, 'are we gonna be negative?' . . . |
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think it was like negative 28,000 by the end of the year. | was like, 'Oh my gosh, like this
is what makes our conveyor go. (Director of Global Order Management)
Further:
If you needed 12 weeks, 16 weeks to deliver a conveyor before, and because you don’t
have the components, and [now] your lead time is becoming 24 weeks, then you cannot
sell your solution anymore with the same timelines. (VP of Manufacturing)
Dematic had to find workarounds to continue working on projects and delivering customer
solutions. One was to attach the motor to the ECC at the installation site instead of at the
manufacturing facility, although, according to the director of global order management, that
“probably added another hour of installation costs for every ECC. At least this will enable us to
continue shipping conveyors and installing them, and then once we get the ECCs, we can go and

install them on site.”

Another workaround led Dematic to try to find parts on the black market due to a lack of
availability from suppliers. This led to the risk of reducing quality:
When we started receiving from the supplier the expected volumes and they were not
changing anymore... that we stopped buying on the black market because we bought a lot
of components on the black market with the risk of, 'is the quality good enough?' issue or

not, but we had no choice at that time. (VP of Manufacturing)

The theme of "Pivoting™ addresses how an organization can leverage process management for
supply chain resilience by showcasing the agility needed during external shocks. By examining
the immediate changes organizations implemented after COVID-19, we gain insights into how

rapid process adaptations and strategic redirections enabled supply chains to maintain
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functionality despite disruption. This theme reveals how successful organizations modified their
processes, reallocated resources (strategic sourcing), transformed operations, and made digital
enhancements (digital transformation) to respond to sudden constraints. It demonstrates that
flexible process management capabilities are essential for building resilience against unexpected
external shocks, in Figure 10. We can see the resilient strategies implemented during this phase

of the resilience process.
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Figure 10. Pivoting Resilience Phase Based on the SCOR Model
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V.4 Adapting

After the pivoting phase, the adapting phase proved to be the the longest phase needed to
maintain resilience, lasting from April 2020 until August 2021. The adapting phase of resilience
occurs after the immediate response phase. The next theme is adapting, the process whereby the
new pivoting activities have occurred, and the organization is adjusting to the external shock that
has significantly changed how Dematic operates its business. Here, two themes emerged: (1)
flexibility and growth (sub-theme: adaptive business processes) and (2) cross-functional

coordination (sub-theme: improved interdepartmental communication).

At the point at which several supply chains were at their lowest or shutting down, Dematic had a
surge in business. Because Dematic makes autonomous solutions for supply chain companies,
which heavily supply groceries and e-commerce, Dematic's business has increased significantly.
Brewster (2022) stated that the e-commerce business grew 43% in 2020, the first year of the
pandemic, explaining Dematic’s opportunity for growth. KION Group 2020 Annual Report
(KION Group, 2020) for the Supply Chain Solution segment (SCS: Dematic’s segment) 2020
shows a global growth of 39% in order intake in Dematic from 2019 to 2020 (Figure 11: Global
SCS Growth in 2020). KION Group 2021 Annual Report (KION Group, 2021) again reported
strong growth in Dematic’s segment by showing a strong 18.5% growth in order intake
compared to previous strong years' growth (Figure 12: Global SCS Growth in 2021). The first
code, flexible and growth (adaptive business process), emphasizes agile business growth,
workforce scalability, proactive risk mitigation, and optimized resource allocation to support
expansion. This was mentioned by the senior director of strategic planning and delivery, who

said that “[o]ur growth actually took off during COVID. So that added extra problems, good
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problems, but extra problems" and was expanded upon by the senior vice president of EMEA
project execution, who observed that:
We were going through a hyper-growth mode. So, we were much more interested in
building capacity at any cost and were not really intentional about managing the data we

used to make decisions.

Further, according to the director of integrated business planning, “[w]e were on this giant
growth, like more than doubled our need, and it started to really drive how we built the team

out.

This large business boom created resourcing needs and drove resource expansion in the
engineering department, which needed to double its previous size. KION’s annual report shows
employee growth of global headcount from 34.6 thousand in 2019 to 36.2 thousand, showing a
2.4% growth in total SCS employment (Figure 13: Employee Growth in 2020). From the 2021
KION annual report, the employee numbers grew by 19.9% for SCS, almost ten times the 2020
growth period (Figure 14: Employee Growth in 2021). Business in the Americas grew 22.4% in
2020 compared to 26% in 2021. The KION annual report supports the business growth that the

interviewees discussed:

We expanded from two to three partner companies to outsource engineering work to over
25 different companies... it was super painful, but it has paid dividends. (VP Project
Engineering Americas)

We went from a smaller group of about 40-ish engineers. We ramped all the way up by

the end of 2020 to around 110 or 115... illustrating to management how quickly we could



get engineers onboarded and trained... we were bringing people into the US again. (VP

Project Engineering Americas)

Key figures — Supply Chain Solutions

in € million 2020 2019 Change
Order intake 36545 27710 31.9%
Total revenue 26271 23788 10.4%
Order book® 3,074 22318 37.6%
EBITDA 3309 27T6.3 23.0%
Adjusted EBITDA 3414 2889 18.0%
EBIT 176.0 129.6 35.8%
Adjusted EBIT 2775 2281 21.6%
Adjusted EBITDA margin 13.0% 12.1% -
Adjusted EBIT margin 10.6% 9.6% -

1 Figures as al balance sheel dale Dec. 31

Figure 11. Global SCS Growth in 2020

Key figures = Supply Chain Solutions

in € milllion 201 2020 Change
Order intake 43294 36545 18.5%
Total revenue 37962 28271 44 5%
Order book® 37922 30711 23 5%
EBITDA 469 8 339.9 38.2%
Adjusted EBITDA 476.6 341.1 39.7%
EBIT 319.8 176.0 B1.7%
Adjusted EBIT 409.5 2775 47 8%
Adjusted EBITDA miargin 12.6% 13.0% -
Adjusted EBIT margin 10.8% 10.6% -

1 Figures as al balance sheat date Dec. 31

Figure 12. Global SCS Growth in 2021
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Employees (full-time equivalents)’

Industrial Trucks Supply Chain Corporate
Dec. 31, 2020 & Services Solutions Services Total
EMEA 20,297 3,448 1,483 25,228
Western Europe 17,518 3.045 913 21,476
Eastern Europe 2,704 397 570 3,671
Middle East and Africa 75 i3 = 81
Americas 736 4,534 - 5,270
Morth America 241 3,696 - 3,937
Central and South America 495 g38 - 1,333
APAC 4,534 1,175 - 5,709
China 3,858 475 - 4,333
APAC excluding China 676 700 - 1,376
Total 25,567 9,157 1,483 36,207
Dec. 31, 2019
EMEA 20,986 2,586 1,112 24,684
Western Europe 18,077 2376 849 21,302
Eastern Europe 2821 1897 263 3,281
Middle East and Africa 85 13 - 101
Americas 747 3,705 - 4,452
Morth America 243 2 990 - 3,233
Cenfral and South America 504 715 - 1,219
APAC 4,398 1,070 - 5,468
China 3,683 421 = 4,104
APAC excluding China 715 649 = 1,364
Total 26,131 7,361 1,112 34,604

1 Number of employees (full-time equivalents) as at balance shael dale; allocation according o the contractual relationship

Figure 13. Employee Growth in 2020
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Employees (full-time equivalents)’

Industrial Trucks Supply Chain Corporate
Dec. 31, 2021 & Services Solutions Services Total
EMEA 21,642 3974 1,045 26,661
Western Europe 18,223 3493 658 22,375
Eastern Europe 3377 475 386 4,238
Middle East and Africa 42 ] - 48
Americas 893 5716 - 6,609
Morth America am 4,331 - 4,632
Central and South America 5492 1,385 - 1,977
APAC 5,045 1,287 - 6,332
China 4,321 505 - 4,826
APAC excluding China 724 TE2 - 1,506
Total 27,580 10977 1,045 39,602
Dec. 31, 2020
EMEA 20,879 3,448 901 25228
Western Europe’ 17,766 3045 665 21476
Eastern Europe’ 3,038 397 236 3671
Middle East and Africa 75 i - &1
Americas T36 4,534 - 5270
MNaorth America 241 3606 - 3857
Central and South America 455 838 - 1,333
APAC 4,534 1,175 - 5,709
China 3858 475 - 4,333
APAC excluding China 676 700 - 1,376
Total 26,149 9,157 201 36,207

1 Mumber of employees (full-ime equivalents) as al balance sheal date; allocation according o the conlractual relationship

2 Mumber of employees (full-ime equivalents) was adjusted o the new KION Group structure

Figure 14. Employee Growth in 2021

The company also understood the significant impact of an external shock on organizational
processes and supply chain management, so Dematic procurement added risk management
resources. KION Group 2020 stated that procurement risk increased in 2020 due to the general

availability of parts and components and the rising cost of raw materials, energy, and
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intermediate products. Further, “[w]e added risk management resources . . . embarked on a path
of significant maturing the level of risk management we do from reactive to proactive” (Sr. VP

Global Procurement).

This time also brought about expanding suppliers and no longer having a single source for most
products. Implementation of a strategic sourcing strategy was key to helping the business adapt
to disruption, as was maintained by the senior vice president of global procurement, who said
that “[w]e manage diversification . . . when there is disruption, and we need to go to another

supplier or expand suppliers.”

In the second code, cross-functional coordination (improved interdepartmental communication)
and understanding the new cross-functional coordination and communication became recurring
notions. The global order management group continued to increase communication with
procurement (McKinsey & Company, 2022). Average scheduled delays doubled globally and
increased six times in the Far East. These were project materials that Dematic needed to
complete projects, making it necessary to be aware of where material delays and expected
arrivals were happening on a daily basis. Increased communication and corporate attention to
material and project status increased supply chain visibility. Increased communication with
suppliers has been found to be an effective strategy when dealing with black swan events like
COVID-19 (Jankov, 2024; Nagy & Szentesi, 2024; Shen & Sun, 2021; Tukamuhabwa et al.,
2015); this increased supply chain visibility served as an effective strategy to help build
resilience during the external shock. As the director of global order management recalled, "I
started just emailing people daily... consolidating all the feedback . . . I would send it out, and it

kept getting forwarded . . . even the CEO reaching out. Can you add me to your list?" This was
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reiterated by the global order management manager, who said that “[w]e installed all these like

daily morning meetings, which we are actually still doing because they were very effective."

As part of the expansion, a new business division, the Integrated Business Planning department,
was developed. This department looks at capacity in several operating units, plant load, and
volume globally to plan for new, growing needs. After the COVID event, the business
understood the need for new proactive rather than reactive planning. According to the director of
integrated business planning, “[p]re-COVID, our team did not exist . . . each of the functions,
like engineering, would put together their own forecast . . . actual resource planning was more on

our backlog . . . those lenses were more short-term."

During this resilience phase, there were still challenges with ECCs and component purchases for
parts. Since it was difficult to buy parts from suppliers, Dematic became strategic in trying to
purchase some of the materials that were difficult to obtain. They became strategic with multiple
suppliers, buying from different vendors, and different production assembly strategies based on
some of these shortages. In fact, the vice president of manufacturing admitted that they “started
buying on the black market. We bought a lot of components on the black market with the risk of,
'is the quality good enough?' issue or not, but we had no choice at that time." The extended lead
times needed to obtain part affected production timelines.

If you needed, let us say, twelve weeks, 16 weeks to deliver a conveyor before, and

because you do not have the components . . . and your lead time is becoming 24 weeks,

then you cannot sell your solution anymore with the same timeline. (VP of

Manufacturing)
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Examining the theme of "Adapting™ helps answer the research question by demonstrating how
organizations that successfully develop supply chain resilience engage in ongoing adjustment
following initial disruptions. After implementing pivotal changes to their processes, these
organizations continuously fine-tune their approaches, showing that resilience requires
immediate reactions and sustained adaptation. This theme highlights the evolutionary nature of
process management during crisis recovery, during which organizations that remain viable
through external shocks embrace process flexibility and normalize continuous adjustment rather

than seeking to return to pre-disruption states.
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Figure 15. Adapting Resilience Process Phase by the SCOR Model

V.5 Normalizing

The last theme concerns establishing a new normal. The new normal started approximately

eighteen to twenty-four months after COVID-19, in August/September 2021. For this theme, we
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viewed two codes: The first is the stabilized supply chain dynamic, which highlights resilient and
reliable supply chain practices coupled with robust, proactive management of customer
relationships and expectations. The second is innovation and KPI management, which focuses on
risk assessment, proactive KPI tracking, and innovations developed during crises as standard

operating practices.

In the first code, we discussed the time it took for Dematic to feel stabilized. The individuals we
interviewed felt that it took approximately about two years for the initial flight or fight responses
to die. As the director of DC operations said, “[a]fter two years . . . we are seeing a balancing in

our volume or demand. So it was more likely two years until normality in life set in."

It must be noted that the new normal looks different from what the previous or “old Dematic
way” used to be. The world has adjusted to most people having the option to work from home,
and Dematic also made this adjustment, as was reiterated by the senior director of EMEA project
engineering, who said that "[t]he laptops, the working from home—that is all completely normal

now . . . We have got the tools in case something similar happens again."

Not only did Dematic adjust, but now the planning tools are used monthly to understand more
than the current year and attempt to understand future-year plans for resource and product needs.
Demand management, strategic planning, and intelligent forecast platforms are strategies
companies should incorporate to become resilient prior to and during to prepare for future
disruptions (Nagy & Szentesi, 2024; Mensah & Merkuryev, 2014; Shen & Sun, 2021,
Tukamuhabwa et al., 2015). For Dematic, incorporating planning tools and scenario planning led

to being more proactive and utilizing new metrics.
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In most cases, the daily communication and status updates had begun to return to a monthly
cycle, and new metrics were developed to help with proactive planning, as was noted by the
senior director of strategic planning and delivery, who said that “[c]ontact tracing went away
after about a year and a half.” Speaking about another area of concern, the vice president of
manufacturingtime stated that “w]e have become much more efficient, primarily in our
Monterrey operation. We have figured out how to do things with much less labor over the last

five years."

As to the second code, innovation and KP1 management, i.e., the establishment of new
performance metrics and innovative solutions, groups have dealt with uncertainty, resources, and
manufacturing planning. When discussing a shift from physical war rooms to digital tools, the
director of integrated business planning noted the presence of “. .. a project health dashboard . .
. more of a Bl kind of environment instead of a physical room kind of environment.” This
required greater confidence in day-to-day activities; as the senior director of EMEA project
engineering (EMEA put it:

Through the process, there is a level of trust built . . . You just let us know if there is a

capacity issue coming, but we do not have to babysit it with you every day anymore.

Today, we still use the four-staged planning method we initially developed during

COVID ... [That] remains part of our operational strategy.

In the new proactive planning cycles, new metrics became available; as mentioned by a vice
president of manufacturing, “[they] have reviewed and reorganized our KPIs. We increased from

a small handful of KPIs to 16 major KPIs.”
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The theme "Normalizing"” addresses the research question by showing how organizations
translate crisis-driven process changes into standardized operations after an external shock
subsides. This theme reveals how successful companies do not merely respond temporarily but
rather institutionalize practical supply chain adaptations, embedding resilience into their
everyday practices. By normalizing these processes, organizations create a "new normal” that
inherently includes greater resilience, transforming reactive capabilities into proactive

capabilities to better withstand future disruptions.
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Figure 16. Normalizing the Process Phase with the SCOR Model

V.6 Summary of Findings
Analyzing Dematic's organizational resilience through the lens of the SCOR model and
resilience theory provided a comprehensive understanding of strategic responses to external

shocks, specifically, the COVID-19 pandemic, over time. The study delineated five resilience

86
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phases: status quo, shock, pivoting, adapting, and normalizing (Nielsen et al., 2023). Each phase

revealed specific strategies and process adaptations leveraged by Dematic to maintain and

enhance resilience, reflecting the dynamic, evolving nature of supply chain management under

duress through SCOR processes shown in Figure 17.
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Figure 17. SCOR- Resilient Framework

Dematic demonstrated robust operational stability in the status quo phase, characterized by a
methodical evolution of process management capabilities over several years. Investments in
digital communication tools such as Microsoft Teams facilitated enhanced visibility and
collaborative agility, essential for swift response to unexpected disruptions (Hargreaves et al.,
2022). Pre-pandemic implementations of SAP and QlikView provided critical visibility into
operational data, forecasting, and resource planning, establishing an organizational baseline for

resilience.

The shock phase, initiated by the COVID-19 pandemic in March 2020, exposed the
vulnerabilities inherent to sudden global disruptions. Immediate operational uncertainties and

disruptions emerged, forcing rapid reassessments of Dematic’s capacity and safety protocols.



88

The instantaneous nature of this disruption required immediate reactive measures, underscoring
the necessity of flexible operational adjustments and comprehensive employee safety

management (Nagy & Szentesi, 2024).

During the pivoting phase, Dematic took swift and decisive actions to maintain operational
continuity. Rapid virtual transitions marked this phase, specifically the establishment of safety
protocols and cross-functional integration. Implementing emergency visa procedures, creating
global crisis response teams, and adjusting operational strategies demonstrated agile decision-
making and operational flexibility. These strategic pivots underscored the critical role of
adaptive process management and strategic sourcing under crisis conditions, facilitating
uninterrupted delivery of customer commitments despite resource shortages and increased

complexity (Tukamuhabwa et al., 2015).

From April 2020 to August 2021, the adapting phase revealed ongoing strategic adjustments and
substantial organizational growth. Dematic experienced significant demand-driven expansion,
necessitating proactive workforce scalability and strategic diversification of suppliers. This phase
reinforced the necessity of robust interdepartmental communication and visibility as proactive
resilience strategies. Enhanced cross-functional coordination facilitated responsive adjustments
to supply chain disruptions, transforming crisis-induced reactive practices into systemic

proactive operations (McKinsey & Company, 2022; Shen & Sun, 2021).

Finally, during the normalizing phase, Dematic's crisis-driven adaptations solidified into a new
operational standard, embedding resilience into ongoing strategic management practices.
Innovations introduced during the crisis became standard operational procedures, highlighting a

transition from reactive to proactive management. Adopting new KPIs, advanced scenario
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planning, and enhanced BI tools transformed Dematic’s capacity for strategic risk assessment
and proactive resource management, aligning with recommendations from existing resilience

literature (Mensah & Merkuryev, 2014; Nagy & Szentesi, 2024).

In summary, Dematic’s response to COVID-19, as mapped through the SCOR resilience
framework, highlights critical resilience-enhancing strategies: increased visibility, robust cross-
functional collaboration, digital transformation investments, and strategic sourcing adaptations.
These elements transformed Dematic’s supply chain processes from reactive to proactive,
enhancing organizational agility and capacity to withstand future disruptions. As Figure 18
illustrates, these strategies significantly strengthened Dematic’s resilience capabilities,
fundamentally reshaping its operational processes and strategic preparedness for future

disruptions.
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VI DISCUSSION
Organizations today face the threat of increasing supply chain disruptions. “In recent years, firms
have become more vulnerable to disruption as their supply chains become longer, larger, and
more complex” (Alfarsi et al., 2019, p. 1529). These external shocks, like COVID-19,
highlighted the importance of supply chain management (Craighead et al., 2020). Despite the

importance of resilience, many organizations were and remain unprepared for this shock.

Several other studies have studied supply chain resilience (Alfarsi et al., 2019; Ali et al., 2017,
Birkel et al., 2023; Ozdemir et al, 2023), but the research often overlooks process management
from external shocks as a key enabler. There is a notable gap in how supply chain process
management can be leveraged to build resilience. This study closed the gap by examining
process management and change through resilience in the SCOR model framework. This study
emphasizes that resiliency is a process over time, and not a stagnant process, similar to findings
of Tukamuhabwa et al. (2015), who discovered that supply chain resilience is “a dynamic

process rather than a static attribute of a supply chain” (p. 501).

The findings of this dissertation underscore the crucial role of process management in enhancing
organizational resilience in the face of significant external disruptions, notably the COVID-19
pandemic. The process management at Dematic, though developing processes to follow, was
very agile and flexible. The organization's flexibility allowed resilient strategies and innovations
to address the challenges. As Shen and Sun (2021) noted, “A high level of operational flexibility
can help firms improve resilience, which is necessary in the early stages of a disruption (p. 21).
These findings align closely with the existing literature, reinforcing some established theories

while expanding on others through the empirical evidence gained from Dematic's experiences.
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Identifying critical resilience-building strategies, such as supply chain visibility, digitalization,
strategic sourcing, and cross-functional collaboration, supports arguments presented by
Craighead et al. (2020) and Ozdemir et al. (2022). These studies emphasize the necessity of
agility and proactive risk management in mitigating disruptions and enhancing operational
continuity. The emphasis on digitalization in Dematic’s approach reflects similar conclusions
drawn by Birkel et al. (2023), highlighting how organizations with higher digital maturity
navigated pandemic-related disruptions more effectively through improved visibility and

responsiveness.

This dissertation’s findings confirm and build upon the structural and operational resilience
frameworks posited by Negri et al. (2021) and Chiaia et al. (2019). Dematic's adaptation
processes, particularly agility through diversified sourcing, expanding engineering resources, and
modular supply chain designs, resonate strongly with these theories. Structural adaptability was
found to buffer the firm against the shockwaves of the pandemic

significantly.

The findings also contribute to the discourse on the SCOR model as articulated by Lockamy and
McCormack (2004) and the resilience theory proposed by Neilsen et al. (2023). The empirical
analysis demonstrates how integrating the SCOR framework with resilience-focused strategies
enables firms to maintain control and responsiveness through disruptions. Dematic’s strategic
pivoting and rapid process adjustments validate the SCOR model’s practical applicability and

resilience theory’s conceptual framework of pivoting, adapting, and normalizing post-disruption.
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Dematic's strategies to maintain brand integrity through transparent communication and swift
operational recovery parallel findings in these earlier works, highlighting the essential nature of

reputation management during crises.

This dissertation reinforces and extends existing resilience literature by providing comprehensive
empirical validation from Dematic's real-world scenario. It highlights how strategic integration
of process management with advanced technological solutions and structured resilience planning
can effectively counteract the impacts of global external shocks, offering valuable theoretical

contributions and practical implications for future supply chain resilience initiatives.

We examined the findings through the lens of the resilience theory, coupled with the SCOR
model. Through this lens, we can understand what planning processes are affected throughout
the resilience phases. In the initial status quo phase, Dematic exemplified operational stability
and preparedness through systematic monthly planning cycles and consistent regular cadence
meetings, clearly reflecting SCOR’s comprehensive planning process. In this phase, we learned
that some groups had an established planning rhythm while others planned on a month-to-month

and were hence more reactionary to any significant internal or external disruptions.

The status quo phase revealed a multitude of understandings of Dematic itself and its position
before COVID-19. The story that Dematic tells does not quite start with the COVID-19
pandemic; the company was in the position it was in through years of process definition, process
management, flexibility, collaboration, visibility, and investments in digital transformation.

Dematic had adopted SAP for an ERP system nearly twenty years prior, allowing them to plan
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regionally with engineering, production, installation, finance, and warehouse system forecasts.
Dematic changed from Skype to Microsoft Teams, which brought about collaboration, increased
communication, and easier ways to communicate with faster results. Dematic had been over
capacity at one of their facilities and decided to expand more than two years before the
pandemic. In the new facility in Mexico, they also transformed their old way of doing production
via assembly stations, changing over to line production, which reduced production time. These
manufacturing investments and enhancements allowed Dematic to afford extra capacity during

increased demand.

The ensuing shock phase, triggered by widespread lockdowns and supply shortages during the
COVID-19 pandemic, uncovered inherent vulnerabilities within Dematic's "Source" and "Make"
processes, prompting immediate reevaluation of existing supply chain strategies. One of the most
disruptive external shocks in recent history has been the COVID-19 pandemic; factory
shutdowns, transportation delays, and raw material shortages have led to major supply-side
disruptions (Naz et al., 2021). That external disrupting event affected Dematic similarly, and the
immediate response was to keep employees safe. Immediately, those who could began to work
from home, and their counterparts in Shanghai were required to shelter in place entirely and
therefore could not leave their house during this time. This time brought about a high level of

uncertainty and employee anxiety.

The rapid transition observed in the pivoting phase was particularly illuminating. It showcased
Dematic's ability to swiftly implement significant strategic realignments, such as diversifying

supplier bases and accelerating digital transformation initiatives—actions directly connected to
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the "Source” and "Deliver" dimensions of the SCOR model. Immediate operational and safety
protocols were established; all managers recorded the status of all employees' health and travel,
aligning directly with the safety protocol theme uncovered during interviews. Cross-functional
teams (“SWAT teams” or “tiger teams”’) were set up to manage COVID impacts, resource
allocation, part allocation, and updated safety protocols. Dematic conducted an immediate
assessment and identification of essential elements of the company, working with customers and
employees who would be deemed essential workers. Rapid and virtual daily meetings were held
to understand the status of projects and parts. Emergency visas and government documentation
helped employees continue working on job sites, and the company immediately simplified or

reduced essential operational processes.

Further into the adapting phase, Dematic undertook an extensive integration of digital
technologies, including a capacity-planning tool and digitization of planning on a global scale,
which significantly enhanced operational visibility, responsiveness, and flexibility. During this
adaptation phase, Dematic accelerated vendor and resource management. There was rapid
onboarding and vetting of new suppliers. The engineering department expanded, quickly
outsourcing from a few to multiple global companies. Enhanced communication strategies
helped both the global impact and understanding of the pandemic and recovery. Implementing
these “extreme communication” strategies increased transparency to customers and suppliers.
Advanced risk management and forecasting tools arose during this time; moving forward, real-
time, data-driven decision making will utilized the new BI tools. New project management
dashboards for risk and visibility for mitigation plans also began during this time. Technology
can enhance visibility and build trust and collaboration in all aspects of the supply chain (Qader

et al., 2022). The theme of flexibility stands out during this phase of the process. When
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discussing process management, some can assume there is a mechanistic-organic structure, but in
the case of Dematic, even with developing processes, there was flexibility. The communication
within Dematic mirrored more between the mechanistic and organic structure. There was
flexibility to make decisions, communicate, and collaborate without being dictated to. There was
room to explore ideas and ways to expedite or help any structured situation. For example, using
emergency visas, Dematic allowed their managers to search for ways to ensure projects remain
on time and continue the labor needed for these projects. Zanzi (1987) argued that “while pure
mechanistic and pure organic structures may represent two extremes of a structural continuum,
most organizations have structures that are oriented somewhere in between” (Conner & Douglas,
2004, p. 214). These innovative adaptations targeted core SCOR processes such as "Make™ and
"Deliver," exemplifying a proactive approach to resilience through digitalization. This phase
addressed immediate challenges and strategically positioned Dematic for future uncertainties by

establishing adaptable and technologically integrated processes.

Finally, the normalizing phase marks this study's notable theoretical and practical achievement,
as Dematic successfully transitioned these adaptive practices into standardized, routine
operational procedures. Processes developed during the external shock of the pandemic became
embedded within Dematic's normal processes. The daily global order management call remains
intact, spreading transparency throughout the company. Integration of virtual work and new
outsourcing commissioning is a standard business practice. The continued use of the developed
Bl tools and the proactive scenario-based forecasting that was developed during COVID-19
remain and are enhanced and continue to grow. There is a sense of long-term crisis and risk
preparedness after experiencing the rapid change from COVID-19. Risk mitigation contracts,

contingency plans and documentation, and robust recovery processes for future disruptions were
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implemented. Normalizing these innovations illustrates the robust integration of operational and
structural resilience across the supply chain. This comprehensive transformation underscores the
potential of the SCOR model to guide organizations in systematically building resilient and

sustainable operational processes.

This robust analysis highlights this research’s novel contribution, underscoring its uniqueness in
methodically linking resilience theory and practical process management using the SCOR model.
The findings and contributions of this dissertation directly correspond to the central research
question: "How can an organization leverage its process management to enable operations and
supply chain resilience in response to an external shock?" The empirical evidence from Dematic
illustrates how the strategic implementation of supply chain process management enables
organizations to adapt to, absorb, and recover from global disruptions such as the COVID-19

pandemic.

The study's use of resilience theory and the SCOR model as theoretical frameworks ensured that
findings were grounded in practice and conceptually aligned with scholarly definitions of
resilience and process management. Each phase identified in the findings—status quo, shock,
pivoting, adapting, and normalizing—reflects resilience's processual nature, as Neilsen et al.
(2023) outlined. The observed progression from initial disruption to new operational norms
highlights how organizations can reconfigure internal processes, demonstrating the SCOR

model’s practical utility in resilience building.

Specifically, Dematic’s emphasis on supply chain visibility, digitalization, strategic sourcing,
and cross-functional collaboration illustrates how targeted process interventions can foster

resilience. These actions correspond to SCOR elements such as Plan, Source, Make, and Deliver,
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validating the model’s relevance in structuring resilient supply chain responses. The iterative
adjustments and permanent process changes made during and after the disruption confirm the

organization's movement through the resilience phases.

Moreover, the findings reveal how process adaptability and proactive planning played critical
roles in maintaining operational continuity, supporting the argument that resilience is both
reactive and anticipatory. This aligns with the resilience theory’s focus on adaptability and
recovery (Ponomarov & Holcomb, 2009) and demonstrates how organizations can integrate
resilience thinking into routine process management. Thus, the dissertation contributes
theoretically by applying and validating the resilience theory and the SCOR model in a real-
world setting. Practically, it offers a replicable framework for other firms to assess and enhance
their supply chain resilience capabilities through structured process management. It
comprehensively addresses the research question and contributes novel insights to academic and

practitioner audiences.

V1.1 Theoretical and Practical Contributions

This study’s contributions to both the academic literature and practical application were achieved
by conducting an in-depth examination at how organizational resilience can be significantly
enhanced through systematic organizational process management, explicitly employing the
Supply Chain Operations Reference (SCOR) model during the unprecedented global disruption
of the COVID-19 pandemic. The extensive literature review revealed critical insights into
vulnerabilities faced by global supply chains, with a particular emphasis on the significance of
developing structural and operational resilience. Additionally, the role of advanced technology as
a catalyst for resilience and the intersection with sustainability considerations were identified as

key strategic areas needing further empirical exploration. This research contributes to the
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theoretical understandings and practical implications concerning supply chain resilience through
a detailed analysis of organizational process management in response to extreme external shocks,
specifically the COVID-19 pandemic. Theoretically, it will enhance understanding of supply
chain dynamics during global external shocks at various touchpoints, thus extending our
understanding of disruptions that are extreme external threats, such as black swan events. This
study will also contribute to theory by giving insight into how Nielsen et al.’s (2023) resilience
theory framework with the SCOR model lens can guide or apply to building organizational
resiliency during severe disruption. Theoretically, this study advances resilience theory by
uniquely integrating it with the Supply Chain Operations Reference (SCOR) model to investigate
intra-company resilience practices empirically. It introduces a structured framework
encompassing five thematic phases—status quo, shock, pivoting, adapting, and normalizing—
providing clarity and depth to understanding how organizations dynamically respond to

disruptions.

Novel to theory, the study extends resilience theory by emphasizing the importance of proactive
and coordinated organizational process management across subsystems, highlighting cross-
functional collaboration as a critical resilience capability. It also broadens the application of the
SCOR model beyond operational efficiency to strategic resilience planning, presenting a nuanced
view of process integration for mitigating risks and enhancing adaptability. This extends the
resilience theory with SCOR, showing that over two years of utilizing resilient strategies within

different supply chain processes can lead to resiliency.

Practically, this research offers valuable insights for global organizations aiming to build robust

and adaptive organizational process management. Empirically, the findings could offer crucial
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information to managers and supply chain leaders, identifying additional levers and processes
that bolster resilience. By identifying effective strategies, such as rapid virtual transition,
enhanced cross-functional communication, flexible business growth, and KPI-driven innovation,
the study equips practitioners with actionable guidance for developing resilient systems. The
SCOR framework resilience applies to any firm that operates with supply chain processes based
on the SCOR model, experiencing an extreme, external shock similar to COVID-19. By
understanding the adaptive processes that enable specific supply chain segments to thrive during
extreme external shocks, companies can be ready to achieve resilience in similar challenges.
These findings are generalizable to these firms using SCOR models facing a similar black swan

event.

Additionally, the study offers practical implications for industry practitioners, providing
actionable insights into the processes that can be implemented to bolster resilience in supply
chains facing similar challenges. Contributions to the literature and the area of concern will
expand the understanding of standard practices of resilience processes within supply chains
during global disruptions. By extending the literature on resiliency theory, this study aimed to
provide deeper insights into the specific mechanisms and strategies that enhance supply chain
robustness and adaptability. This research will offer practical contributions to corporations by
elucidating the processes necessary for effective responses during global disruptions for similar
firms using SCOR processes facing extreme external shock. By identifying and analyzing these
resilient practices through each SCOR process over time, the study will prepare companies to
prepare for and navigate future global disruptions successfully. Consequently, corporations will
be better positioned to implement proactive measures, ensuring continuity and stability in their

operations amidst unforeseen global challenges when incorporating the SCOR model processes.
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V1.2 Limitations and Future Research Questions

There are some possible limitations of the study related to research design or methodology. One
limitation is that we completed a single rather than multiple case study; as Tellis (1987) noted,
“A frequent criticism of case study methodology is that its dependence on a single case renders it
incapable of generalizing conclusions” (p. 4); further, as he had in 1993, Yin (1997) cited
Giddens' view that considered case methodology "microscopic™ because it "lacked a sufficient
number" of cases. This implies that our study’s exclusive concentration on Dematic limits the
applicability of our findings across other industries or regions. Also, according to Tellis (1997,
“Multiple cases strengthen the results by replicating the pattern-matching, thus increasing
confidence in the robustness of the theory. That being the case, in the future, we will be using
multiple case studies because researchers have described how doing so helps in examining
complex phenomena in natural settings to increase understanding of them (Heale & Twycross,

2018).

The SCOR model is a well-used framework for understanding different supply chain processes.
This study focused on four out of five processes, omitting the last process. The omission of the
SCOR “Return” process restricts a holistic view of the SCOR framework at Dematic. While the
SCOR model provides a structured approach to process management and resilience, some
scholars have argued that it has limitations in dynamic or highly uncertain environments. For
instance, Huber and Sweeney (2007) noted that SCOR’s process-driven nature may restrict
flexibility in adapting to rapidly changing conditions, as the model’s structure can sometimes
lead to rigidity in response strategies. Despite these limitations, the SCOR model's adaptability
allows for incorporating additional frameworks or modifications to better address resilience

needs. For example, embedding agile practices within SCOR processes can create a hybrid
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approach that enhances structured process management and flexibility. This approach aligns with
the increasing adoption of hybrid supply chain frameworks incorporating structured and adaptive
practices for optimal resilience.

Another limitation is the sole factor of external shocks. The study did not study internal shocks
that could cause supply chain process management disruptions. In their discussion of supply
chain risk management, Mittal and Panchal (2023) also acknowledged internal shocks,
categorizing them as risks arising from internal operational inefficiencies, process disruptions,
manufacturing deviations, and planning inadequacies. They argued that these shocks could
severely disrupt the flow of materials, affect customer demand fulfillment, and lead to higher
failure rates and substandard products. Understanding internal and external shocks could bring a

new understanding of organizational process management to become resilient.

Future research should aim to address this study's limitations. The study opened up opportunities
to extend the current research by analyzing multiple industries to enhance generalizability and
implementing longitudinal studies to capture ongoing adaptations and resilience developments.
One future research direction can include the “Return” process in future SCOR analysis to
identify additional resilience strategies related to reverse logistics and sustainability. Future
studies can significantly deepen the theoretical and practical understanding of leveraging process

management for resilience during global disruptions by addressing these research avenues.
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VII CONCLUSION
The COVID-19 outbreak caused severe disruption in supply chains (Max Shen & Sun, 2021).
The economies of most countries have experienced significant contractions, and the world
supply chain has slowed down significantly, as indicated by, for example, the significant
decrease in shipping activities (Pujanwan & Bah, 2021). For this study, we analyzed Dematic’s
process management through COVID-19 to understand how Dematic became resilient during
this worldwide crisis. We reviewed the SCOR model to understand the processes that happen
with supply chain process management and the framework for supply chain processes. Through
this lens, we understood that Dematic became resilient during this harsh time due to its swift
action and process management. We reviewed the case through the lens of resilience theory
process changes — status quo, shock, pivoting, adapting, and normalizing phases (Nielsen et al.,

2023).

Dematic process management exhibited good resilience through its immediate pivoting and rapid
transition to remote operations. The business continued to go forward; employees collected their
belongings and began to work from home. The manufacturing plants never shut down; they
began to implement safety protocols from the government and, to remain open, updated them
according to the new regulations. Dematic immediately created a cross-functional response team
to stay abreast of updated government regulations and daily status meetings on project material
and project progression. Managers pushed daily business needs, building trust and showing
concern to employees to ease daily anxiety as much as leadership could. During the pivoting
phase, Dematic also implemented a critical step to help the business grow and thrive, i.e., the
organization was deemed essential because Dematic provides supply chain solutions to the

customer. When a company is deemed essential during a pandemic, jobs are not entirely shifted
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into the home (Song et al., 2021), and that company can continue to maintain work outside of the
home during these extensive lockdowns for the pandemic. This immediately established essential
status, which helped Dematic continue working and growing. Some engineers work from one
country to the next, but visas needed to be expedited during this time. During this time, regular
businesses, including the consulates, were closed due to shelter-in-place orders from local
governments. Due to its status as an essential business, Dematic implemented a new process of
obtaining emergency visas to enable the engineers to move freely to job sites. This adaptation of
visa processing demonstrates proactive operational resilience through creative problem-solving
to maintain essential operations, directly reflecting the literature's emphasis on proactive
measures and agility. Because Dematic is a provider of autonomous supply chain solutions that
heavily support e-commerce businesses, Dematic’s business skyrocketed when e-commerce
businesses grew. The COVID-19 pandemic changed consumer purchasing behavior as
consumers feared contagion; therefore, consumption practices turned to e-commerce platforms to
reduce the spread of the virus (Paraschiv et al., 2022). This phenomenon aided in the surge in
demand that Dematic received. Developing a cross-functional response team enhanced daily
project oversight and regulatory compliance, fostered organizational cohesion and employee
confidence, and mitigated initial disruptions. Furthermore, proactive initiatives to expedite
emergency visa processing underscored the company's agility in maintaining critical workforce
mobility, aligning closely with scholarly assertions that proactive organizational behavior

enhances resilience during crises.

Dematic adapted to the new climate and process changes throughout the adaptation phase,
showing steadfast flexibility, growth, and innovation. Due to the resource and material strains it

faced, Dematic needed to innovate; it needed more engineers, vendors, suppliers, processes, and
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materials. The ability to swiftly increase the number of vendors to be no longer single-sourced on
some materials greatly affected the change and potential delay of projects by widening the way
we can get materials while still maintaining the quality of project solutions. It typically takes
three months to onboard an engineer in the Americas and three to six months in other regions.
During this time, onboarding was ramped up, and on-the-job training helped grow the workforce
and enable continuous business growth during high uncertainty. The adapting contracts in
negotiations are to understand the extended time needed to complete projects and get parts
during this time without being penalized. During the adaptation phase, a team was developed
responsible for strategic global planning for the company, a group that did not exist prior to
COVID-19. The company understood the need to be strictly no longer execution-based, but
rather to engage in long-term planning within the company to prepare for potential risk. This
team created processes and monthly cycles to unify all execution groups and help them create an
effective global plan. Prior to the creation of that group, the company worked in silos, and did
not globally plan the same way. This was a significant shift in project business organization and
helped during the recovery phases of COVID-19. Establishing a strategic global planning team
represented a paradigm shift from operational execution to proactive, integrated, and long-term
global strategic planning, considerably reinforcing the organization's preparedness and

integration.

The normalizing phase is the phase in resilience, which is the new normal. That means there
were new processes, rules, groups, metrics and KPIs, employees and vendors, technology
enhancements, and daily activities in some groups that remained. Dematic truly shined during
this time. Even now, they continue to look at continuous improvement and have a risk

management team actively looking for potential global risks around suppliers and manufacturing
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plants daily. During the normalizing phase, the enhancements of virtual tools and the use of new

technology continue to help the company maintain flexibility and innovative scenario planning.

The study shows that several organizational process management and changes helped Dematic
become resilient during times of crisis. The swift transition to virtual working, the installation of
a tiger team, the increased communication and daily monitoring, the essential status and
emergency visas, the quick expansion of internal and external employee resources, the increase
of suppliers, the implementation of long- and short-term integration business planning, and
enhanced technology helped Dematic remain resilient during the turbulent time of COVID-19.
Therefore, during times of crisis, a swift change is needed if companies are to maintain
resilience. A “SWAT” team was developed to handle and update government regulations and
business statuses for its rapid transition to virtual management. If there is none, establishing a
team is vital to developing long-term risk assessment planning. There is a need to ensure visas
are in place or enable emergency visas to re-establish movement for necessary counterparts in
your company. Companies must expand or retract immediately, based on long-term planning and
risk assessment, and continue to enhance technology during times of crisis. These findings
substantiate existing literature advocating rapid adaptive responses, robust crisis management
frameworks, and comprehensive global strategic integration as essential for enhancing

organizational resilience amid major crises.
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Appendix 1: Themes, Original Codes, Sub-hemes, Code Examples, and Descriptions

coordination &
communication

Theme Original Sub-Theme Code Example Description
Codes
Status Quo Regular Operational stability Regular operations | Organizations
cadence and and predictable operate under
stability workflow typical,
predictable, and
stable conditions
with routine
processes.
Shock No original Sudden disruption Immediate impact Sudden
code of COVID-19 occurrence of an
unforeseen,
disruptive event
significantly
alters normal
operations.
Pivoting Rapid virtual Virtual transition Transition to remote | Immediate shifts
transition, work and online in operational
Immediate systems strategies to
Operational address sudden
and Safety disruptions and
Protocol maintain
Establishment continuity.
Safety protocols Immediate Quick
establishment of introduction and
health and safety enforcement of
measures protocols aimed
at maintaining
operational
safety and
employee health.
Adapting Flexible Flexibility and growth | Adaptive business Organizations
business processes proactively
growth/ modifying
response, processes and
enhanced systems to
Cross- accommodate
functional evolving

conditions and
opportunities for
growth.

Cross-functional
coordination

Improved inter-
departmental
communication

Enhanced
collaboration
across various
departments to
streamline
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decision-making

and action-
taking in
response to
challenges.
Normalizing Stabilized Stabilization Returntoa Achieving a new
supply chain stabilized supply equilibrium
dynamic, chain within the
crisis-driven supply chain
innovation and operations after
KPI disruption.
management
Innovation & KPI Establishment of Integrate
Management new performance innovative
metrics and solutions
innovative solutions | developed
during

disruptions into
normal practice,
supported by
revised KPIs.
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Appendix 2: Interview Questions

INTERVIEW QUESTIONS

1 Describe your major planning processes before the global COVID-19 pandemic
shutdown.
o Describe your team's regular meeting cadence before COVID-19
o Was your meeting scheduled on a monthly cycle?
o How many people were on the team before the COVID-19 disruption
began?
o Before COVID-19, how much were you involved in planning your

department's disruption or process improvement?

o Thinking about planning before COVID-19, how did you plan for
disruption or risk? How would you communicate internally/externally? How
often or how frequently would you have meetings during times of
disruption?

2 What was your organization's experience with COVID-19 disruption regarding
remaining in business?
o Please talk me through how COVID-19 affected your department.

3 Could you please describe the process of whether the supply chain was shut down?
If not, how did you remain open during COVID-19?
o What processes were implemented to remain open and working
during COVID-19? How were you deemed essential? What circumstances
triggered this change?
o What challenges presented themselves during this time?
o Could you please describe the planning process during COVID-19?
o Could you please describe the planning process during COVID-19?
o What levers did you pull, if any, to help the business remain
running?

4 We want to understand how the COVID-19 crisis has influenced your current
planning process. How has it affected urgency or disruption/risk management
planning?
o How did you adapt your new planning to a standard monthly
process?
o What processes or positions started due to COVID-19? How
differently did working within the supply chain network look during the
pandemic

5 Did these process changes continue after most COVID-19 disruption ended, making
them a normal part of the monthly cycle?
o What processes started or stopped due to COVID-19?

o How would you characterize the level of ongoing effort in
preparedness?

o Did KPI targets change due to the changes from disruption?
o Do you have recommendations for others to help plan during

significant disruptions?

6 Do you feel anything is essential that has not been covered in this interview?
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