
 

 

Evaluating and Managing Post-Pandemic Consumer-Packaged Goods Supply Chain 
Resilience through a Risk Analysis and Mitigation Lens 

 
 
 

by Diane Alsing 
 
 
 

Bachelor of Science in Business Studies, January 2011, Southern New Hampshire 
University 

Master of Science in Engineering Management, May 2021, The George Washington 
University 

 
 

A Praxis submitted to 
 

 
 

The Faculty of 
The School of Engineering and Applied Science 

of The George Washington University 
in partial fulfillment of the requirements 
for the degree of Doctor of Engineering 

 
 
 

January 5, 2024 
 
 
 
 

Praxis directed by 
 

Benjamin Stirgwolt 
Professorial Lecturer of Engineering Management and Systems Engineering 

 



ii 
 

The School of Engineering and Applied Science of The George Washington University 

certifies that Diane Alsing has passed the Final Examination for the degree of Doctor of 

Engineering as of November 30, 2023. This is the final and approved form of the Praxis. 

 
 

Evaluating and Managing Post-Pandemic Consumer Goods Supply Chain 
Resilience through a Risk Analysis and Mitigation Lens 

 
Diane Alsing 

 
 
 
Praxis Research Committee: 

 
Benjamin Stirgwolt, Professorial Lecturer in Engineering and Applied Science, 
Praxis Director 
 
Daniyal Ali, Professorial Lecturer in Engineering and Applied Science, 
Committee Member 
 
Amir Etemadi, Assistant Professor of Engineering and Applied Science, 
Committee Member 
 
 

 
 
  



iii 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

© Copyright 2023 by Diane Alsing 
All rights reserved 

  



iv 
 

Dedication 
 

I dedicate this praxis to the individuals who have been providing support 

throughout my academic journey. 

To Kevin, my husband: Your encouragement kept me going through this process, 

providing help and guidance along the way. 

To my amazing sisters, Maryanne, Tricia, and Aimee: I am grateful for your 

constant support, motivation, and belief in my potential. Your confidence in my abilities 

has inspired me, reminding me of the importance of perseverance, determination, and 

sleep. 

To my in-laws, Maureen and Brendan: You have supported me, not only through 

this journey but since I have known you. 

I would also like to acknowledge my advisor, Dr. Ben Stirgwolt, for his 

exceptional guidance, expertise, and support throughout this research adventure. Your 

mentorship and commitment to my success have played a critical role in shaping my 

academic growth. 

Finally, I want to thank my friends and colleagues who have been with me every 

step of the way. Your encouragement, friendship, patience, and much-needed humor have 

provided strength and laughter during the highs and lows of this journey. 

This praxis is a testament to your support and belief in me. Thank you all. 

  



v 
 

Acknowledgements 
 

I would like to express my gratitude to the individuals and organizations who 

have contributed to the completion of this praxis. 

First, I am extremely grateful to my very patient advisor, Dr. Benjamin Stirgwolt, 

for his guidance, support, and insights throughout the research process. He provided just 

the right amount of encouragement whenever I had any doubt that I could reach the finish 

line. 

I would also like to express my appreciation to the faculty members of the School 

of Engineering and Applied Science at George Washington University. Their support and 

guidance have strengthened my knowledge and determination to complete this mission. 

Finally, I wish to express my appreciation to my friends, colleagues, and all the 

participants in this research for their valuable discussions and candid feedback and for 

graciously sharing their knowledge and experiences with me. 

 

  



vi 
 

Abstract of Praxis 
 

Evaluating and Managing Post-Pandemic Consumer-Packaged Goods Supply Chain 
Resilience through a Risk Analysis and Mitigation Lens 

 
  

In the years preceding the pandemic, the consumer-packaged goods (CPG) 

industry faced considerable turbulence, marked by shifting consumer behaviors driven by 

factors such as pricing pressures due to retail consolidation, commodity price volatility, a 

growing emphasis on sustainability, and notable generational shifts among consumers. 

This industry's unique product mix, encompassing essentials like food and beverages 

along with semi-discretionary items such as personal care and household supplies, 

intensified supply chain challenges with regulatory and compliance cost considerations. 

With the onset of the COVID-19 pandemic, vulnerabilities within the global supply chain 

were exacerbated and exposed, revealing a lack of visibility into shifting consumer 

demand, disruptions in transportation, and inadequacies in the supply of essential 

products and raw materials. 

As the world progresses beyond the pandemic, businesses must navigate a supply 

chain landscape fundamentally altered by these events. This new landscape challenges 

organizations to adapt to a dynamic environment with emergent supply chain disruption 

risks. This research proposes that CPG companies leverage a decision-support tool to 

enhance their capacity to identify, assess, and effectively mitigate potential high-

probability, high-impact points of failure within their supply chains. This study explores 

the creation and validation of a decision-support tool specifically designed for the unique 

challenges within the CPG industry. Employing quantitative methodologies, the research 

not only formulates this tool but also evaluates its proficiency in identifying and 
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determining if specific risk mitigation strategies should be considered. The ultimate 

objective is to equip CPG companies with a robust method to proactively navigate supply 

chain disruptions, ensuring enhanced resilience and sustainability in the post-pandemic 

landscape.  
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Chapter 1—Introduction 

 

1.1. Background 

The COVID-19 pandemic exposed vulnerabilities within the global supply chain, 

resulting in unprecedented and substantial financial losses. To gauge the extent of these 

impacts, a research study conducted by Dimensional Research in collaboration with Jabil, 

a prominent manufacturing solutions provider, engaged supply chain leaders in an 

assessment. The study's findings were striking, with a 92% of the participating companies 

acknowledging they had directly suffered significant financial setbacks attributable to 

supply chain challenges brought on by the COVID-19 pandemic (Jabil, 2020). 

Figure 1-1, derived from the results of Jabil's survey, depicts the extensive 

financial implications that the pandemic wrought on businesses. The survey's participants 

were presented with a question, asking them to assess the negative financial impact on 

their company's business outcomes arising from the supply chain disruptions directly 

linked to COVID-19. The responses painted a clear picture of the widespread financial 

distress experienced across industries and sectors, accentuating the significance of the 

challenges encountered during this period. 

 

 

Figure 1-1. Losses from Supply Chain Disruption (Jabil, 2020) 
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The study's output furnishes the following pertinent statistical insights:  

 “6 in 10 supply chain leaders say their supply chain strategies are focused on 

responding to disruption and reducing risk in the next two years.”  

 “82% say their supply chain footprint has shifted notably due to COVID-19.” 

The CPG industry was particularly hard hit by the pandemic and was center stage 

at its onset. Consumers faced empty store shelves and extraordinary uncertainty 

(Consumer Brands Association, 2021). While the pandemic exacerbated supply chain 

vulnerability, the industry was already undergoing a revolution. In the years preceding 

the pandemic, the CPG industry encountered considerable turbulence, marked by shifting 

consumer behaviors. These behaviors were driven by factors such as pricing pressures 

due to retail consolidation, commodity price volatility, a growing emphasis on 

sustainability, and notable generational shifts among consumers. The unique product mix 

of this industry, which includes essentials, such as food and beverages, along with semi-

discretionary items, such as personal care and household supplies, amplified supply chain 

challenges by introducing additional regulatory and compliance cost considerations 

(Bustamante et al., 2022). This research focuses specifically on the CPG industry to assist 

with understanding the industry’s evolving dynamics and the implications on the global 

supply chain. 
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1.2. Research Motivation 

In the modern supply chain management landscape, the chief supply chain officer 

(CSCO) is pivotal in strengthening an organization's global supply chain and enhancing 

its efficiency and resilience (Global Supply Chain Institute, 2019). However, the CSCO 

operates within the constraints of both time and budget. To optimize these finite 

resources effectively, it becomes imperative for the CSCO to prioritize risks that are not 

only statistically probable but also carry the highest potential impact. This research 

proposes the utilization of a decision-support tool by the CSCO to help provide a focus 

on the identification, mitigation, and resolution of supply chain risks that are both 

statistically probable and consequential, thereby providing a strategic focus on resource 

allocation. 

1.3. Problem Statement 

Following the pandemic, the CPG industry faces increased challenges in 

identifying and addressing supply chain risks (Consumer Brands Association, 2021), 

which can result in disruptions costing an average of 6–10% of annual revenues 

(Kingsley, 2021). 

In the wake of the global pandemic, the CPG industry confronts a mounting 

challenge that demands action: identifying and effectively mitigating probable and 

impactful supply chain risks. As highlighted by the Consumer Brands Association 

(Consumer Brands Association, 2021), the post-pandemic landscape has ushered in a new 

era of supply chain complexity and the speed at which change is occurring. This 

complexity encompasses numerous risk factors, including shifting consumer demands, 

transportation uncertainties, and volatility in the availability of essential products and raw 
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materials. The consequences of inadequate risk management are financially substantial 

(Kingsley, 2021) and need to be addressed. 

1.4. Thesis Statement 

A decision-support tool is imperative for assisting CPG firms in identifying and 

addressing the most statistically consequential supply chain issues. 

This research furthers the field by introducing a decision-support tool designed to 

strategically allocate a company’s limited supply chain resources toward the most 

probable and impactful risks, aiming for their mitigation. The CPG industry faces the 

challenge of managing heightened supply chain complexity, with significant financial 

repercussions from disruptions, emphasizing the need for innovative solutions. A 

decision-support tool can enable the industry to proactively address these evolving risks. 

1.5. Research Objectives 

The primary objective of this research is to develop and propose a decision-

support tool specifically tailored to the CPG industry. This tool aspires to empower 

CSCOs to enhance their capacity to identify, assess, and effectively mitigate the most 

probable and impactful supply chain risks. This research uses data-driven insights derived 

from Failure Mode and Effects Analysis (FMEA) and logistic regression models to 

provide a practical solution enabling CPG companies to strategically allocate limited 

resources to address the most significant supply chain risks. Ultimately, this research 

seeks to contribute to the industry's resilience, profitability, and long-term sustainability 

by aiding the development of proactive risk management strategies. It aims to minimize 

the adverse financial consequences of disruptions and strengthen the global supply chains 

of CPG companies. This study represents an expansion of previous research, introducing 
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a decision-support tool designed to focus a company’s limited resources on the most 

critical risks, thereby facilitating their mitigation. 

1.6. Research Questions and Hypotheses 

 RQ1: What are the common failure modes associated with CPG supply chains? 

RQ2: Of the common failure modes associated with CPG supply chains, which 

are the top failure modes, determined by severity, frequency, and duration? 

RQ3: Can a decision-support tool be utilized to advise whether a failure mode 

should be mitigated for a specific firm? 

H1: The common failure modes in the CPG supply chain are demand volatility, 

lack of raw materials, supplier business failure, transportation logistics, lack 

of/unpredictable workforce, interruption of the physical flow of goods, and lack of 

visibility into the supply chain. 

H2: The top failure modes in the CPG supply chain are demand volatility, 

supplier business failure, transportation logistics, and lack of/unpredictable workforce. 

H3: A decision-support tool can be developed to advise whether failure modes 

should be mitigated for a specific firm. 

1.7. Scope of Research 

The scope of this research is centered on the CPG industry, which encompasses 

companies that manufacture everyday items, such as food, cleaning products, and 

personal care items. These products are typically characterized by their affordability and 

short shelf life. This study proposes that CPG companies leverage a decision-support tool 

to enhance their capacity to identify, assess, and effectively mitigate potential high-
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probability, high-impact points of failure within their supply chains. The research 

identifies high-risk areas in the CPG industry supply chain and, with the top risks 

identified, further explores whether CPG companies invest in mitigating these top risks 

based on their supply chain risk profiles. 

1.8. Research Limitations 

Acknowledging research limitations is essential, as it provides context for the 

findings and conclusions drawn. Key aspects to consider include: 

 Manual Data Collection: One of the primary limitations of this research 

is the manual data collection process. The necessity for manual mining 

and case study review introduces the potential for human error and 

subjectivity. While time, effort, and care were taken, this limitation may 

impact the comprehensiveness and accuracy of the data analyzed. 

 Timeframe Focus: This research primarily focuses on late- (September 

2022 – May 2023) and post- (May 2023 forward) pandemic timeframes 

(United Nations, 2023). While this scope is relevant for addressing 

immediate concerns, it may not encompass all possible scenarios or risks 

that could emerge in the long term. 

 Resource Intensity: Manual data collection and review processes are 

resource-intensive and time-consuming. As such, the scope of the data 

analysis may be constrained by these resource limitations. 

1.9. Organization of Praxis 

This research is structured into five main chapters, each contributing to the 

understanding and exploration of the CPG industry supply chain. Following the Abstract, 
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Chapter 1 provides a foundational background by discussing the motivation behind this 

research, presenting the problem statement, articulating the thesis statement, and 

outlining the research questions and hypotheses that guide this praxis. 

Chapter 2 focuses on a literature review that explores historical research 

performed to date as it relates to the subsequent problem statement: following the 

pandemic, the CPG industry faces an increased challenge in identifying and addressing 

supply chain risks, which can result in disruptions costing an average of 6–10% of annual 

revenues. 

Chapter 3 offers a detailed exploration of the methodology employed in this 

research. It explains how data were collected, analyzed, and synthesized to construct the 

final model, address the research questions, and evaluate the hypotheses. This section 

serves as the critical foundation for understanding the basis of the findings. 

Chapter 4 describes and analyses the statistical results derived from the research. 

The paper concludes with Chapter 5, where a discussion puts this research in 

context with its contribution to the body of knowledge. This chapter explores the future 

of this type of research and considers the transformative impact of technological 

advancements. These advancements may evolve data collection, analysis, and approach; 

"the art of the possible" is explored. 
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Chapter 2—Literature Review 

 

2.1. Introduction 

2.1.1. A Brief History 

Supply chain management is not a new concept. Supply chains, the network of 

systems that connect the world, have a rich history that reflects the evolving complexities 

of the modern environment as shown in Figure 2-1 (Ashcroft, 2021).  

 

Figure 2-1. Evolution of Supply Chain Management (Ashcroft, 2021) 

 

Prior to the 1900s, supply chains were predominantly local, serving regional 

needs. The advent of the first Industrial Revolution and the proliferation of railroads 

expanded the reach of supply chains, ushering in a new era of global distribution. 

Between the 1900s and 1950s, organizations like UPS emerged, laying the foundation for 
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global supply chains. Industry leaders explored mechanization and the role of analytics in 

military logistics after World War II, foreshadowing a future driven by data. 

The 1960s and 1970s were marked by the emergence of logistics giants like DHL 

and Federal Express. A key breakthrough during this time was the development of the 

first computerized inventory management system by IBM, signifying the shift toward 

more advanced supply chain management practices. In 1975, JC Penney revolutionized 

inventory management with the creation of the first real-time warehouse management 

system, paving the way for streamlined operations. The 1980s saw supply chains gain 

access to advanced planning capabilities through personal computers, emphasizing the 

function's growing importance and complexity.  

The 1990s and 2000s marked a technology revolution, characterized by the rise of 

enterprise resource planning, advanced planning and scheduling, and the globalization of 

imports and exports. In 1996, the invention of collaborative robots marked a significant 

step toward human–robot collaboration, while Amazon's IPO in 1997 paved the way for 

the e-commerce giant's global dominance. 

The 2010s brought Industry 4.0, characterized by the adoption of technologies 

like Artificial Intelligence (AI), data analytics, and the Internet of Things (IoT). 

Organizations around the world embraced these digital transformation strategies. In 2020, 

the COVID-19 pandemic hit, bringing supply chains to a standstill. This global crisis 

underscored the critical importance of supply chain management and prompted 

investment in localization and digitalization to mitigate future risks. 
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2.1.2. Modern Global Supply Chain and Consumer Product Goods (CPG) 

The modern global supply chain landscape is a dynamic and complex ecosystem, 

susceptible to a multitude of risks and disruptions. The CPG industry, in particular, has 

been deeply affected by these challenges (Consumer Brands Association, 2021). As an 

industry responsible for delivering essential and everyday products to consumers, the 

CPG industry must navigate complex supply chain dynamics that are complicated by 

factors such as demand volatility, transportation uncertainties, and workforce issues 

(Bustamante et al., 2022). The onset of the COVID-19 pandemic exacerbated the 

disruptions in an industry already undergoing transformation. The culmination of these 

challenges has made it crucial for CPG firms to embrace innovative approaches to supply 

chain risk management (SCRM). This chapter critically examines the body of knowledge 

surrounding SCRM, with a specific focus on its application within the CPG industry. It 

assesses the existing theories, methodologies, and decision-support tools employed in the 

field, emphasizing their assumptions and limitations. Furthermore, it explores how these 

approaches have been adapted and applied across various industries and similar 

situations, aiming to derive insights that can inform the development of a specialized 

decision-support tool for the CPG sector. This literature review lays the groundwork for 

the subsequent chapters, which delve into the development and application of a decision-

support tool tailored to address the supply chain risks inherent to the CPG industry. 

2.2. SCRM in the CPG Industry 

The CPG industry plays a pivotal role in the global market by supplying essential 

and everyday products to consumers. Characterized by products with short shelf lives, 

affordability, and a diverse range spanning from food and beverages to personal care 
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items, the CPG industry faces a unique set of challenges that render supply chain 

management particularly complex. As consumers' preferences and buying behaviors 

fluctuate, the industry grapples with managing demand volatility. The intricate web of 

transportation logistics, often involving perishable goods, introduces uncertainties. In 

addition, maintaining a workforce capable of meeting these demands can prove to be a 

constant concern (Bustamante et al., 2022). These intrinsic attributes of the CPG industry 

are underpinned by supply chain risks that manifest in diverse forms, from sudden shifts 

in consumer demand to disruptions in the flow of essential products and raw materials, 

each having the potential to impede the efficiency and reliability of supply chains. 

Therefore, the CPG sector's intricate product mix and its associated regulatory and 

compliance considerations necessitate a targeted approach to SCRM. 

2.3. Supply Chain Literature 

2.3.1. Risk-Based Thinking and Decision-Making 

Greg Hutchins explores SCRM principles, with a particular focus on risk-based 

thinking and decision-making. In his work, Hutchins emphasizes the dynamic nature of 

SCRM, asserting its inherent need for adaptability in the face of constant change 

(Hutchins, 2018). He observes how this dynamism requires companies to continually 

adjust their products and processes in response to evolving consumer demands, a 

necessary adaptation that introduces a heightened level of risk. Hutchins' research posits 

that such uncertainty has profound implications for problem-solving and decision-

making, necessitating a more agile and responsive approach. A key facet of his research 

is the application of risk-based decision-making, which unites proactive, predictive, 
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preventive, and preemptive risk management strategies—often referred to as the "4P's" 

(as depicted in Figure 2-2).  

 

Figure 2-2. Hutchins' 4P's of Risk Management (Hutchins, 2018) 

 

Hutchins' research draws upon the standards established by the International 

Organization for Standardization (ISO), a recognized leader in the development of global 

standards. These ISO standards are widely acknowledged for their role in defining 

common benchmarks for quality and risk management. From a risk perspective, 

Hutchins' work delves into ISO 9000, a standard emphasizes risk prevention and 
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mitigation. He underscores the critical nature of proactive, predictive, preventive risk 

management in the broader context of risk management and decision-making. 

Relevant to the goals of this research praxis and the proposed decision-support 

tool, Hutchins' insights align with the objectives of proactive risk prediction and data-

driven decision-making. The decision-support tool under consideration serves as a 

strategic instrument for identifying and allocating resources toward the prevention and 

mitigation of risks. It is designed to empower organizations to make informed decisions, 

guided by proactive risk assessments, thereby optimizing the allocation of limited 

resources. 

2.3.2. Decision Support System in Risk Management Context 

Prasanta Kumar Dey's study in 2001 sought to address a pervasive challenge in 

the construction industry: effective project risk management. Construction projects are 

inherently complex, influenced by a multitude of variables, including design intricacies, 

material planning, unpredictable weather conditions and environmental factors, among 

others. While these projects aim to deliver value, there is an overarching expectation that 

they must also be completed on time and within budget (Phillipy, 2014). However, the 

high degree of uncertainty associated with construction projects often led to outcomes 

characterized by delayed schedules and cost overruns. 

Dey's study proposed an innovative approach to mitigate these challenges, 

examining the feasibility of implementing a decision-support system in construction risk 

management. The fundamental premise of this investigation was to enable project leaders 

to make objective, data-driven decisions when assessing and managing project risks. The 
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study delineated this risk management process into three core phases: risk identification, 

analysis, and response. 

Key factors considered during risk analysis included the likelihood of a particular 

risk materializing and the severity of the potential consequences (example in Figure 2-2). 

Dey's research applied decision tree analysis as a decision-support tool, evaluating the 

necessity of mitigation based on probability, severity, and cost (example in Figure 2-3). 

In addition, the study introduced the use of an analytical hierarchy process, which 

provided a balanced approach by incorporating both objective and subjective analysis. 

This approach recognized that, in risk management, a degree of subjectivity can be 

justified, as it accounts for the inherent uncertainty and unpredictability of construction 

projects. 

 

Figure 2-3. Dey's Probability, Severity, and Cost Factors (Dey, 2001) 
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Figure 2-4. Dey's Decision Tree Output (Dey, 2001) 

 

Dey's study is an example of the practical application of a decision support tool in 

the context of risk management. The core data concepts of risk severity and probability 

share common ground with the model concepts put forth in this research praxis. Both 

approaches share the overarching goal of homing in on the most probable and impactful 

risks. 



16 
 

Nevertheless, a distinct deviation emerges in the choice of analytical 

methodology. While Dey's study employed decision tree analysis to inform risk 

mitigation decisions, the proposed praxis model relies on logistic regression, yielding a 

binary outcome that determines whether mitigation is warranted. This distinction 

highlights the adaptability and versatility of decision-support tools in risk management, 

emphasizing the significance of aligning the chosen methodology with the specific 

requirements and objectives of a given context. 

2.3.3. Decision-Support Tool for Binary Decision-Making 

In 2006, Jason S. Seibel, et al. undertook a research study aimed at tackling 

another decision-making challenge. Their study was designed to address the complex 

challenge that information technology (IT) leaders face when contemplating resource 

allocation for software upgrades: should a company allocate resources to an upgrade 

based on a series of attributes. Their research methodology involved distributing surveys 

to IT leaders, presenting them with a series of scenarios, each requiring a binary 

decision—whether to invest in software upgrades or not. The scenarios posed in this 

study encompassed a range of attributes that played a role in shaping the ultimate 

decision, as illustrated in Table 2-1.  
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Table 2-1. Sample Upgrade Scenario Attributes (Seibel et al., 2006) 
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With this foundational data set in place, Seibel, et al. employed logistic regression 

models using SPSS. The objective was to determine the relationships between the 

attributes influencing decision-making and the degree to which these factors impacted the 

decision outcome. The output of their data analysis shown in Table 2-2 demonstrates the 

strength of these relationships and the corresponding degree of influence. Attributes that 

did not contribute to the model were eliminated, as shown in Table 2-3. 

The logistic regression model developed in this study was instrumental in 

determining the probability that an IT leader should opt for a software upgrade within a 

specific scenario. The model's predictive accuracy was noted, standing at 64% for 

scenarios where an upgrade was recommended and a remarkable 84.9% for scenarios 

where an upgrade was not recommended. The overall adjusted model accuracy landed at 

76.6%.  

 

Table 2-2. SPSS Model Output First Iteration (Seibel et al., 2006) 
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Table 2-3. SPSS Model Output (Seibel et al., 2006) 

 

Building upon the data set developed in this study, the envisioned decision-

support tool would be available to IT decision-makers. These professionals would 

employ the tool to answer a similar questionnaire but answered with their own unique 

scenarios. Based on the answers and the relative impact of each attribute that remained in 

the model, the decision-support tool would then recommend whether to upgrade or not. 

This study is an example of the application of logistic regression within the 

domain of decision-support tools. Seibel et al.’s model investigated the relationships 

between specific company attributes and the binary upgrade decision. The proposed 

model in this praxis also employs scenario-based inquiries but pivots toward assessing a 

company's supply chain risk profile. Most importantly, the underlying data for this praxis 

model is grounded in actual historical data rather than surveys, marking a fundamental 

distinction. Nonetheless, both models yield analogous outcomes—they extend data-

driven recommendations to guide practical yes-or-no decisions. Both the study and this 

praxis aim to offer support to decision-makers grappling with complex scenarios and 

resource allocation choices.  
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2.4. Supply Chain Risks in the CPG Industry 

Susan Galer's research (2022) delves into enhancing resiliency within the CPG 

supply chain by predicting potential disruptions. This study emphasizes the crucial need 

for resiliency in CPG manufacturing supply chains and highlights the importance of 

gaining visibility across these supply chains to effectively respond to disruptions. This 

aspect resonates with the central goal of the praxis, which is to develop a data-driven 

decision-support tool for bolstering SCRM. 

Furthermore, the research emphasizes the significance of comprehending and 

foreseeing potential supply chain events and taking proactive actions based on this 

understanding. This parallels the objective of the praxis, which aims to provide a data-

driven decision-support tool. In addition, the study recognizes the necessity of 

incorporating redundancy in supply chains and the capacity to shift production between 

different facilities to mitigate disruptions. This aligns with the praxis's focus on 

mitigating risks and employing practical, data-driven decision-making to enhance supply 

chain resiliency. 

However, the research is somewhat limited in scope as it primarily concentrates 

on predicting individual disruptions within the supply chain. It does not offer a 

comprehensive view of the entire risk profile or a systematic approach to prioritizing 

focus. Furthermore, it does not address the magnitude of potential disruptions or provide 

a practical methodology for assessing their probability.  

2.5. Research Methodologies 

SCRM research employs a variety of methodologies to assess and address the 

complex landscape of supply chain vulnerabilities. These methodologies include case 
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studies, surveys, statistical models, simulations, among others. Each method offers 

distinct advantages and drawbacks, and the choice of methodology depends on the 

research objectives and the specific aspects of supply chain risk under investigation. 

2.5.1. Case Studies 

Case studies have been widely used in SCRM research to provide in-depth 

insights into real-world supply chain risk scenarios. These studies often involve detailed 

examinations of specific events, such as natural disasters or disruptions in specific 

industries. Case studies offer a rich understanding of the complexities of real situations 

and help uncover unique risk factors. However, they may lack generalizability and can be 

challenging to apply to broader contexts.  

For instance, in a case study conducted by SpendEdge in 2019, a CPG company 

sought to explore risks associated with product quality from its suppliers and identify 

opportunities for pricing optimization. SpendEdge undertook this study, assessing risk 

levels and proposing mitigation strategies tailored to this specific company. While this 

case study effectively demonstrates how risks can be identified and mitigated within a 

unique context, it's important to recognize that its applicability is limited to the specifics 

of that client's situation and cannot be readily extrapolated to the broader industry. 

In the context of this praxis, case studies serve a distinct purpose, primarily aimed 

at constructing a data set specific to the CPG industry. The objective is to discern patterns 

of risk mitigation based on individual risk profiles within this domain. These individual 

risk profiles are then synthesized to determine patterns, which subsequently guide the 

Chief Supply Chain Officer (CSCO) in decision-making. 
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2.5.2. Surveys 

Surveys are valuable tools for collecting data from a large number of supply chain 

professionals or organizations. They can provide insights into prevailing risk 

management practices, perceptions, and the impact of risk factors. However, survey-

based research may be limited by self-reporting bias and the need for carefully designed 

questionnaires to ensure data quality.  

A 2020 research study by Accenture surveyed experts in the CPG supply chain 

and operations field to gain insights into their views on sustainability, pricing challenges, 

and related topics. Their findings underscored the pivotal role of agility in ensuring 

supply chain resilience. Moreover, the research emphasized the necessity for these firms 

to prioritize their areas of focus. 

In the context of this praxis, surveys do not constitute a part of the methodology 

employed. 

2.5.3. Statistical Models 

Statistical models, including regression and predictive analytics, play a significant 

role in SCRM. These models allow researchers to identify relationships between 

variables and forecast future risk scenarios. Statistical methods provide quantitative 

insights and can be applied to large data sets, but their utility depends on the quality and 

availability of data. 

Simulation is another powerful methodology often used to model and test various 

supply chain risk scenarios (Wolters Kluwer, 2021). Supply chain simulations can 

provide valuable insights into how different factors interact and impact risk exposure. 
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However, simulations rely on assumptions that might not always accurately reflect real-

world conditions, and their effectiveness is highly dependent on the accuracy of the input 

data and assumptions. 

2.5.4. Methodology Summary 

Each of these methodologies comes with assumptions and limitations. Case 

studies and surveys may be affected by selection bias and self-reporting errors. Statistical 

models require accurate data and assume that relationships between variables remain 

stable over time. Simulations depend on the accuracy of assumptions and the complexity 

of the model. 

 In the context of this praxis, where the goal is to develop a decision-support tool 

for SCRM, it is essential to critically evaluate the advantages and disadvantages of these 

methodologies and carefully choose the most suitable ones to inform the development of 

the tool. In addition, recognizing the limitations and assumptions inherent in each 

methodology is crucial for providing meaningful and reliable insights into SCRM. 

2.6. Summary and Conclusion 

The literature review has uncovered key findings that are directly relevant to the 

research objectives of this praxis. From a historical standpoint, it elucidated the evolution 

of supply chain management, charting the progression from localized, regional supply 

chains to the complex global networks of today. Furthermore, it underscored the role of 

the CPG industry within the modern global supply chain, shedding light on the industry's 

distinct challenges and vulnerabilities. 
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In addition to historical context, the review also explored various decision-support 

tools and their applications in tackling complex decision-making challenges through the 

lens of data-driven insights. By showcasing the adaptability of these tools in addressing 

different problems, the literature review revealed the potential for data-driven solutions in 

supply chain management. 

Furthermore, the literature review delved into the diverse methodologies routinely 

utilized in SCRM research, encompassing case studies, surveys, statistical models, and 

simulation. Each of these methods brings its own strengths and limitations, with the 

choice of methodology contingent upon the specific research objectives and the nature of 

the supply chain risk in question. The comprehensive review of the existing literature has 

identified a critical research gap that this praxis aims to address.   
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Chapter 3—Methodology 

 

3.1. Introduction 

This research strives to develop a decision-support tool specifically tailored for 

CSCOs in the CPG industry. The tool is intended to aid CSCOs in strategically 

prioritizing supply chain risks by considering both the likelihood of occurrence and the 

potential impact on their organizations. It relies on historical company risk factors and 

past mitigation data. Figure 3-1 provides a graphical high-level summary of the research 

methodology. This chapter will guide the reader through these steps in detail, elaborating 

on the data collection methods, tools, assumptions, and limitations.  
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Figure 3-1. Top-Level Graphical Model of Research 

 

 Blocks 1–4 lay the groundwork for the data model, serving as the basis for 

identifying supply chain risks specific to CPG firms. 

 Block 5 articulates the methodology employed to identify and prioritize 

the most critical risks among those pinpointed in Blocks 1–4. 

 Blocks 6–7 oversee the development of a CPG supply chain risk 

questionnaire customized to address the top-priority risks identified in 

Block 5. This questionnaire aims to collect risk attribute data by 

1. Collect and populate CPG 
industry supply chain failure 

point data

2. Collect and populate CPG 
supply chain failure point 

severity data

3. Collect and populate CPG 
supply chain failure point 

frequency data

4. Collect and populate CPG 
supply chain failure point 

duration data

5. Calculate the risk priority 
number (RPN) and rank risks

6. For the top three risks, 
develop a questionnaire to 
evaluate company/case 

study risk‐related attributes

7. Collect and populate 
company case study data, 
including if the company 
invested in risk mitigation

8. Perform logistic 
regression on the data set to 
determine threhold at which 
mitigation is recommended.

9. Complete CSCO 
questionnaire model with 

logistic regression outcomes

10. Validate the model 
through statistical outcomes
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examining historical case studies and assessing whether companies with 

similar risk attributes opted to invest in risk mitigation strategies. 

 Blocks 8–9 entail the logistic regression analysis of datasets with the goal 

of extracting statistical attributes for integration into the decision-support 

tool model. 

 Block 10 symbolizes the culmination of the research—a validated tool. 

CSCOs in the CPG industry can utilize this tool to respond to the same 

questionnaire formulated in Block 6, thereby identifying their company's 

specific risk attributes. Subsequently, based on the statistical attributes in 

Blocks 8–9, the tool calculates whether the CSCO should invest in risk 

mitigation for each identified top risk. 

3.2. Objectives 

. The overarching objective of this research is to provide CPG companies with a 

robust approach to proactively manage supply chain disruptions, ensuring greater 

resilience and sustainability in the post-pandemic era. The research navigates the newly 

altered CPG supply chain landscape through the analytical identification of high 

probability/high impact risks. The research dives deeper into the top three highest 

probability/highest impact risks to design and create a decision-support tool for this 

purpose. Using quantitative methodologies, we test the tool's effectiveness in predicting 

whether companies should address specific risks.  

Setting the stage for the discussion on research methods, Figure 3-2 provides a 

graphical representation of the intended purpose and practical application of the research 

model. 
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Figure 3-2. Graphical Application of Intended Purpose / Practical Application 

  

3.2.1. Scope and Limitations of Research 

 The COVID-19 pandemic has precipitated a seismic shift in the operation of 

global supply chains, revealing their inherent vulnerabilities. These impacts are dynamic 

and perpetually shaping the strategies businesses must employ to confront emerging 

challenges and anticipate those on the horizon. In the context of this research, the focus is 

on the late- and post-pandemic eras, aiming to identify and prioritize the most critical 

supply chain risks. It is also important to note that the data collection processes used in 

this research were manual, involving data mining and an in-depth review of case studies. 

 Chapter 1.8 described the assumptions and limitations of this research. 

Acknowledging these factors is essential as they provide context for the findings and 

conclusions drawn. Key aspects to consider include: 

 Manual Data Collection 

 Timeframe Focus 

 Resource Intensity 

Research 
performed to 
prioritize, 

rationalize and 
provide focus 
for CPG supply 
chain risks

CPG company 
mitigation 
strategy 

investment 
patterns 

analyzed based 
on supply chain 
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CSCOs complete 
questionnaire to 
identify their 
organization's 
unique supply 
chain risk 
attributes

Decision support 
tool utilizes 
logistic 

regression 
model scale 

output to advise 
if mitigation for 
a particular risk 
should be made

CSCO utilizes 
data‐driven 
insights to 

inform resource 
allocation 

decisions for 
mitigating 

potential supply 
chain failures
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 Chapter Expansion of Previous Research: This study builds upon previous 

research by introducing a specialized decision-support tool designed to focus 

resources on critical risks. It extends the body of knowledge in supply chain risk 

management, particularly in the context of the CPG industry, offering practical 

solutions for industry professionals and, specifically, CSCOs. 

 Recommendations for Future Research,” explores avenues for future research 

that can build upon the findings and insights presented in this research. Future research is 

anticipated to overcome some of the limitations identified in this chapter by incorporating 

more automated data collection methods, advanced tools, and emerging technologies. 

While this research was being conducted and completed, there has been a proliferation of 

new data and artificial intelligence tools. These advancements hold the potential to 

enhance the accuracy, scope, and efficiency of supply chain risk mitigation analysis. 

3.3. Identification of Top Failure Modes (Risks) 

3.3.1. Data Collection 

A systematic approach was utilized to compile a dataset specific to supply chain 

risks in the CPG industry. Extensive searches were conducted to locate scholarly journal 

articles discussing various issues relating to both specific CPG and general supply chain 

risks. These searches were executed using a specific set of keywords, as detailed in  

Table 3-1. 

Keyword Searches  

Supply chain resilience 

Consumer packaged goods supply chain 

Consumer packaged goods supply chain resilience 

Supply chain resilience mitigation strategies 
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CPG supply chain issues 

Supply chain mitigation 

CPG supply chain challenges 

 

Table 3-1. Keyword Searches 

Each article identified through this method then underwent a review process to 

determine its relevance to the research objectives. The criteria for relevance were clearly 

established to ensure the inclusion of only pertinent and insightful information in the 

analysis. This screening process continued until a dataset comprising 50 unique and 

relevant articles was obtained. These selected articles form the foundational basis upon 

which the subsequent research was conducted. A reference table for these articles can be 

found in Table A-1. 

From each of the 50 articles identified, factors were compiled and documented in  

Table 3-2. 

Supply Chain Factors  

Risk Name 

Severity (Martin, 2021) 

Frequency (Martin, 2021) 

Duration (Martin, 2021) 

 

Table 3-2. Supply Chain Factors 

 

Some articles discuss multiple risks, but not every article includes every factor. 

For clarity and uniformity, Error! Reference source not found. provides definitions for 

the various supply chain risks examined.  

Potential Failure Mode  Definition 
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Demand volatility  “Variations in demand for products that 
include rapidly changing and unpredictable 
market conditions” (Kluwer, 2021). 

Interruption of the physical flow of 
goods 

“The flows of materials, products, inventories, 
and other goods in logistics networks, are 
referred to as physical flows, the main 
direction of which is considered to be from the 
point of origin to the point of consumption.” 
(Farahani et al., 2011). 

Supplier business failure  The condition when a supplier's business 
ceases to exist (Carter, 2021). 

Cyberattacks, ransomware  Cyberattack: “an attempt to gain illegal access 
to a computer or computer system for the 
purpose of causing damage or harm.” 
Ransomware: “malware that requires the 
victim to pay a ransom to access encrypted 
files.”  (Merriam‐Webster, n.d.). 

Warehouse access unavailable  Inability to obtain warehouse space for storage 
or distribution without disruption (Spivack, 
2022). 

Lack of/unpredictable workforce  A shortage of supply chain labor, e.g., factory 
workers and drivers (Conerly, 2021). 

Equipment capacity  “Capability to generate output over a 
predetermined period.”  (ALG Worldwide, 
n.d.). 

Transportation logistics  The process of moving goods encompasses the 
various means by which goods are transported  
(Britannica, n.d.). 

Natural disaster/Extreme weather  Weather events and naturally occurring 
environmental issues disrupt supply chain 
activities (Leslie, 2022). 

Geopolitical issues/instability  Problems created by factors “such as 
geography, economics, and demography”  
(Merriam‐Webster, n.d.). 

Lack of diversification of supplier 
location 

Supply chain disruption due to location‐related 
issues such as lockdowns, high tariffs, and 
other location‐specific problems (Hipplod, 
2021). 

Too few suppliers  Limited material sourcing options available 
globally. (Accenture, 2023). 

Regulation  “An authoritative rule dealing with details or 
procedure” that disrupts supply chain logistics”  
(Merriam‐Webster, n.d.). 

Fuel production and availability  Impact on the supply chain caused by 
fluctuations in fuel prices and variations in 
inventory levels/distribution (Sharafeden et al., 
2021). 



32 
 

Economic instability/inflation  Issues arising from price 
instability/predictability (Vallejo, 2022). 

Lack of visibility into the supply chain  The inability to gain insight into supply and 
demand to make informed decisions (Cecere, 
2023). 

Lack of raw materials  The absence of critical resources needed for 
supply chain manufacturing (Girtan et al., 
2021). 

 

Table 3-3. Supply Chain Failure Mode Definitions 

3.3.2. Data Model 

3.3.2.1.Research Score 

 The research score model quantitatively measures the frequency with which a 

potential failure mode (risk) is investigated across the entire corpus of articles. To 

elucidate this scoring process, each article analyzed was reviewed to determine whether it 

examined a specific risk factor. If it did, a count of one was assigned to the risk count 

corresponding to that factor. These individual counts were then aggregated to calculate 

the overall research score. It is crucial to emphasize that this score was primarily utilized 

as a sanity check to validate the results generated from the dataset. 

To maintain data integrity and ensure that the analysis was grounded in 

adequately explored failure modes (risks), a minimum threshold was established. Failure 

modes with a research score of less than three were deemed infrequent and thus excluded 

from further consideration in the study. This threshold helped to concentrate attention on 

the most extensively studied and substantiated risk factors. 

 Table 3-4 provides insights into the initial dataset and serves as a foundational 

basis for the analysis. This analysis was subsequently refined through the application of 

the research score model. Several potential failure modes (risks), including supplier 
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business failure, cyber-attacks, ransomware, unavailability of warehouse access, 

equipment capacity, and lack of diversification of supplier location, were ultimately 

excluded from further research. 

 

 

Table 3-4. Research Score Raw Data 

3.3.2.2. Severity Score 

In the context of this research, severity plays a pivotal role, as it is integral to 

assessing the impact of a failure mode (risk) on an organization's overall health. This 

evaluation primarily focuses on the consequences incurred in terms of costs, revenues, 

and inventory management. To facilitate an understanding of the severity levels 

associated with various failure modes (risks), a stratification approach was employed, as 

shown in Table 3-5 (American Society for Quality, 2023), and the outcomes are detailed 

in Table 3-5.  

While striving for accuracy and precision in assigning severity scores to each 

failure mode (risk), certain challenges arose concerning data availability. Some data 

points were more readily accessible than others, introducing a degree of variability in the 

scoring process. To mitigate this, an average score was computed for each failure mode 

(risk), ensuring that a minimum score of one (1) was assigned for calculation purposes.  
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Table 3-5. Severity Score Raw Data 

 

 

Table 3-6. Severity Scoring 

 

3.3.2.3.Frequency Score 

In the context of this research, frequency assumes a pivotal role, as it is integral to 

assessing the probability of a failure mode (risk) occurring within an organization. This 

evaluation primarily centers around the consequences of high-probability failures. A 

stratification approach was employed to facilitate comprehension of the frequency level 
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associated with various failure modes (risks), as shown in Table 3-8, with the results 

detailed in Table 3-7.  

In the pursuit of accuracy and precision in assigning frequency scores to each 

failure mode (risk), several challenges were encountered, particularly concerning data 

availability. Some data points were more readily accessible than others, introducing a 

degree of variability into the scoring process. To address this, an average score was 

computed for each failure mode (risk), with care taken to assign a minimum score of one 

(1) for calculation purposes. This methodology helped standardize the assessment process 

and ensured that, even in instances where data was scarce, an initial conservative 

frequency assessment could still be conducted. 

 

Table 3-7. Frequency Score Raw Data 
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Table 3-8. Frequency Scoring 

 

3.3.2.4. Duration Score 

In the context of this research, duration plays a pivotal role as it pertains to 

assessing the impact a failure mode (risk) has on the health of an organization. This 

evaluation assumes that longer-duration failure/risk events have a higher impact on an 

organization. A stratification approach was employed to understand the impact of 

duration on various failure modes (risks), as shown inTable 3-8, with the results detailed 

in Table 3-7.  

While striving for accuracy and precision in assigning duration scores to each 

failure mode (risk), challenges emerged regarding data availability. Some data points 

were more accessible than others, introducing variability into the scoring process. To 

address this, an average score was computed for each failure mode (risk), with a 

minimum score of one (1) assigned for calculation purposes. This approach standardized 
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the assessment process and ensured that even where data was scarce, an initial 

conservative duration assessment could be made.  

 

Table 3-9. Duration Score Raw Data 

 

Table 3-10. Duration Scoring 

 

3.3.3. Failure Mode & Effects Analysis Model 

FMEA represents a systematic approach employed to proactively identify and 

mitigate potential issues before they manifest (Chang, 2016). This research uses the 

FMEA model to pinpoint and prioritize high-probability, high-impact points of failure 

(risks) within CPG supply chains. This forms a fundamental part of the research that will 

culminate in constructing and validating a decision-support tool. 
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Referring to Figure 3-1, Blocks 1–4 of the graphical model of research pertain to 

the identification of CPG supply chain risks and their quantitative attributes of severity, 

frequency, and duration, which have been explored and scored.  

Block 5 of the graphical model is the stage at which the FMEA risk priority 

number (RPN) is calculated. The RPN is computed as the product of severity, frequency, 

and duration, serving as a quantitative representation of the risk magnitude: 

𝑅𝑃𝑁 ൌ 𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦 ൈ 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ൈ 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛  

This calculated RPN guides the prioritization of risks, ultimately shaping their 

rankings. For this research, the rankings of failure modes (risks) are depicted in the 

FMEA model in Table 3-11. 

 

Table 3-11. FMEA Model 
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3.4. Decision-Support Tool Build 

3.4.1. Supply Chain Risk Questionnaire (SCRQ) 

Block 6 of Figure 3-1 represents the subsequent step in the research model. This 

research will place particular emphasis on the top three critical risks: regulation, demand 

volatility, and fuel production and availability. The questionnaire is designed to assess 

each risk independently through a series of risk-specific questions. These are aimed at 

eliciting valuable insights from historical data and participant responses, ultimately 

guiding the decision-making process regarding risk mitigation investment strategies.  

The SCRQ serves a dual purpose: 

1. Data Collection and Analysis: The SCRQ was developed to gather data 

from CPG companies regarding their risk profile, determining which, if 

any, of the top three risks they have invested in mitigating. This data aims 

to analyze various company risk profiles and assess how they have 

mitigated risks. The collected data will undergo logistic regression, as 

described in Section 3.4.3, to develop a scale and threshold—a risk 

score—that indicates when a company should consider investing in a 

mitigation strategy. 

2. Decision-Support Tool: The questionnaire is an integral component of 

the decision-support tool. CSCOs will interact with the questionnaire by 

providing their company's specific risk profile. The decision-support tool 

will then analyze this input, using the analysis from Section 1 above, to 

determine whether mitigation should be considered based on the 

individual company's risk profile. 
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3.4.1.1. Risk 1—Regulation 

For this research, regulation is defined as “an authoritative rule dealing with 

details or procedure” that disrupts supply chain logistics (Merriam-Webster, n.d.). To 

gain a deeper understanding of this risk category and its implications for supply chain 

management, a set of thoroughly researched and developed questions has been designed. 

The primary objective of these questions is to clarify at what risk levels an investment in 

mitigation strategies becomes necessary. These questions can be found in Table 3-12. 

 

Regulation  Definitions 

(R1) To what extent are you subject to 

regulations related to environmental 

sustainability in your supply chain? (Gartner, 

2023) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain operations 

3: Significant regulations with a heavy 

influence on supply chain practices 

(R2) How much regulatory oversight do you 

face regarding labor practices in your supply 

chain? (John, 2023) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain operations 

3: Significant regulations with a heavy 

influence on supply chain decisions 

(R3) What is the extent of regulations 

governing product safety and quality within 

your supply chain? (U.S. Consumer Product 

Safety Commission, 2006) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain compliance 

practices 

3: Significant regulations with a heavy 

influence on supply chain compliance 

activities 
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(R4) How much do customs and trade 

regulations impact your cross‐border supply 

chain operations? (KPMG, 2022) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on processes and adaptation to new 

rules 

3: Significant regulations with a heavy 

influence on supply chain logistics and 

practices 

(R5) To what degree are you impacted by data 

privacy and cybersecurity regulations within 

your supply chain? (National Institute of 

Standards and Technology, 2022) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain policy compliance 

3: Significant regulations with stringent 

policies throughout the supply chain 

(R6) How much are you affected by 

transportation and logistics regulations in 

your supply chain? (Federal Register [National 

Archives and Records Administration], 2021) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

adjustments required for supply chain 

planning 

3: Significant regulations with heavy 

adjustments required for supply chain 

planning 

(R7) How much regulatory compliance is 

required regarding ethical sourcing and 

responsible supply chain practices? (Chorley, 

2022) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain sourcing and 

responsible practices 

3: Significant regulations with a heavy 

influence on supply chain sourcing and 

responsible practices 

(R8) To what degree do import/export 

regulations impact your global supply chain 

network? (KPMG, 2022) 

1: Minimal or no regulations 

2: Some regulations, but with moderate 

impact on supply chain compliance 

3: Significant regulations with heavy 

influence on supply chain compliance 

Table 3-12. Regulation Risk Questions 
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3.4.1.2. Risk 2—Demand Volatility 

For the purposes of this research, demand volatility is defined as "variations in 

demand for products that include rapidly changing and unpredictable market” (Kluwer, 

2021). A set of researched and developed questions has been designed to gain a deeper 

understanding of this risk category and its implications for supply chain management. 

The primary objective of these questions is to bring clarity to determining the risk levels 

at which investment in mitigation strategies becomes necessary. The questions can be 

found in Table 3-13. 

Demand Volatility   Definitions 

(D1) How would you rate the accuracy of 

your demand forecasting processes? 

(Hutchins, 2018) 

1: Low or no deviations between actual and 

forecast 

2: Moderate deviations between actual and 

forecast 

3: Frequent deviations between actual and 

forecast 

(D2) To what extent does demand volatility 

impact your inventory levels? (University of 

Tennessee, 2021) 

1: Minimal or no impact on inventory levels 

2: Moderate impact on inventory levels 

3: Significant impact on inventory levels 

(D3) How easily can your production 

processes adapt to sudden changes in 

demand? (Hutchins, 2018) 

1: Easy production process adaptation with 

low or no impact 

2: Some ability to adapt production 

processes based on demand fluctuations 

3: Low or no ability to easily adapt 

production processes 

(D4) How well do your suppliers respond to 

shifts in demand? (Bergstrom et al., 2020) 

1: Easy production process adaptation with 

low or no impact 

2: Some ability to adapt production 

processes based on demand fluctuations 
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3: Low or no ability to easily adapt 

production processes 

(D5) How adaptable are your supply chain 

technology systems and data in responding 

to demand changes? (Hutchins, 2018) 

1: Significant adaptability with modern 

technology platforms leading to the 

adaptability of demand changes 

2: Some adaptability, but we have 

challenges leveraging our technology to 

adapt to demand volatility 

3: Manual or inflexible systems have a heavy 

impact on the ability to adapt to changes in 

demand 

(D6) To what extent does demand volatility 

expose your supply chain to operational and 

performance risks? (Hutchins, 2018) 

1: Minimal risks due to demand volatility 

2: Some risk, but manageable with some 

planning 

3: High risk; high exposure 

(D7) How does demand volatility influence 

your customer satisfaction levels? (Cassell, 

2022) 

1: Demand volatility does not or has little 

influence on customer satisfaction levels 

2: Moderate levels of impact on customer 

satisfaction due to demand volatility 

3: Significant impact on organizational 

performance due to customer 

dissatisfaction due to demand volatility 

(D8) To what degree does demand volatility 

affect lead time variability for your supplies? 

(Ovezmyradov, 2022) 

1: Minimal impact; lead times are steady 

2: Some impacts on lead times due to 

demand volatility 

3: Significant lead time challenges due to 

demand volatility; planning is challenging 

Table 3-13. Demand Volatility Risk Questions 
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3.4.1.3. Risk 3—Fuel Production and Availability 

For the purposes of this research, fuel production and availability risk is defined 

as the impact on the supply chain caused by variations in fuel prices and inconsistencies 

in inventory levels/distribution (Sharafeden et al., 2021). A set of researched and 

developed questions has been designed to gain a deeper understanding of this risk 

category and its implications for supply chain management. The primary objective of 

these questions is to clarify at which risk levels an investment in mitigation strategies 

becomes necessary. The questions can be found in Table 3-14. 

 

Fuel Production and Availability   Definition 

(F1) How would you rate the overall 

availability of fuel for your supply chain 

operations? (World Economic Forum, 2022) 

1: Reliable fuel supplies 

2: Some shortages, but with a moderate 

impact on the supply chain  

3: Frequent shortages leading to supply 

chain impacts 

(F2) How would you assess the volatility of 

fuel prices and its impact on your supply 

chain costs? (Larsen, 2022) 

1: Stable fuel pricing 

2: Moderate price fluctuations affecting 

costs 

3: Significant price fluctuations highly 

impacting cost controls 

(F3) How would you rate your supply chain's 

adoption of alternative energy sources to 

reduce reliance on traditional fuels? (World 

Economic Forum, 2022) 

1: Extensive use of alternative fuel sources 

2: Some adoption in place or underway 

3: Minimal adoption of alternatives 

(F4) How well‐prepared is your supply chain 

to handle fuel supply disruptions or sudden 

price spikes? (Larsen, 2022) 

1: Robust contingency plans in place 

2: Some plans in place but can be improved 

3: No contingency plans in place 
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(F5) How diversified is your supply chain's 

portfolio of fuel suppliers to mitigate risks? 

(World Economic Forum, 2022) 

1: Robust diversification of suppliers in place 

2: Some diversifications, but improvement 

needed 

3: Dependence on one or few suppliers 

(F6) To what extent are sustainable practices 

integrated into your supply chain to minimize 

fuel‐related environmental impacts? (Pergl, 

2021) 

1: Robust sustainability practice in place 

2: Some sustainability in place, but 

improvement is needed 

3: Limited or no sustainable practices in 

place 

(F7) How accurately can you forecast fuel 

demand for your supply chain operations? 

(Pergl, 2021) 

1: Accurate forecasting in place 

2: Some forecasting, but accuracy needs 

improvement 

3: No or inaccurate forecasts in place 

(F8) To what extent do fuel costs significantly 

impact your profitability? (Larsen, 2022) 

1: Minimal or no impact 

2: Occasional impact on profitability 

3: Significant profitability impact 

Table 3-14. Fuel Production and Availability Risk Questions 

 

3.4.2. Data Collection  

A systematic approach was employed to ensure the integrity and relevance of the 

research data. The primary focus was on publicly traded companies, which were chosen 

for their accessibility, global supply chains and the wealth of publicly available data. 

While it is assumed that all CPG companies can benefit from a decision-support tool, it 

was also assumed that organizations with annual revenues exceeding $4 billion would 

typically possess substantial resources, potentially making this tool less relevant to their 
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needs. Consequently, the scope was narrowed to include companies with revenues below 

this threshold. 

Data collection efforts concentrated on the most recent available annual reports 

for each of the selected companies. These reports served as a source of information, 

offering detailed insights into the operations, financial performance, and risk profiles of 

the companies in question. 

Upon determining the relevance of each annual report, data assessing the specific 

risk factors for each company were extracted and populated into the questionnaires. A 

reference table for these company case studies can be found in Table A-2. Due to the 

manual nature of this process, while all questions were answered for each company, the 

data is limited to the data available in each current annual report.  

3.4.3. Logistic Regression Models 

Logistic regression excels in scenarios where the outcome variable falls into 

discrete categories, such as "Yes" or "No," as opposed to linear regression (Hosmer et al., 

2013). Three distinct models were run, aligning with each of the analyzed risks.  

 In the questionnaires detailed in Tables Table 3-12, Table 3-13, and Table 3-14, a 

composite scoring system was employed where a score of 1 represents low risk and 3 

represents high risk. For each observed company in Table A-2, a risk score was 

calculated through the summation of the individual question scores, and a “Yes” or “No” 

was noted to indicate whether mitigation strategies were made based on this score. This 

data was then analyzed through logistic regression using SPSS, extracting the relevant 
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statistics described and defined in Table 3 15. Chapter 4—Results provides insights into 

detailed observations and additional data analysis. 

Statistic  Definition  

Cronbach’s alpha (α)  “Cronbach’s alpha is a measure of internal consistency, that is, how 

closely related a set of items are as a group. It is considered to be a 

measure of scale reliability.” (University of California, 2023). In the 

context of this research, Cronbach’s alpha will indicate how well the 

questions within a questionnaire work together to determine 

whether mitigation should be considered. 

B  B, in the context of this research and logistics regression, is the 

regression coefficient. The regression coefficient represents the 

estimated strength and direction of independent variables 

(questionnaire risk scores) on the log‐odds of the binary outcome 

(mitigation yes/no). B will be used to quantify the strength and 

direction of the relationships between the questionnaire risk scores 

and the probability of mitigation (Hosmer et al., 2013). 

Wald statistic  Calculated as (B/SE)², the Wald Statistic follows a chi‐squared 

distribution. Researchers compare the Wald statistic to the critical 

value from the chi‐squared distribution to determine whether the 

coefficient is statistically significant (Hosmer et al., 2013). For this 

research, this is a test statistic used to test whether the B coefficient 

differs significantly from zero demonstrating significance – which is 

does (Field, 2018) 

p‐value  The p‐value is a statistic that will assist in measuring the relationship 

between the independent variables (in the context of this research, 

questionnaire responses) and the dependent variable (in the context 

of this research, mitigation, “Yes” or “No”). A p‐value below 0.05 is 

considered statistically significant and validates the significance of 

this model. This statistic is related to the confidence level. (Hosmer 

et al., 2013). 
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Odds Ratio  Calculated as εβ, the odds ratio will be used to evaluate the 

likelihood of mitigation versus no mitigation and the magnitude of 

the effect in my scale (Hosmer et al., 2013). 

SE  SE or Standard Error is a measure of variability within a population. 

For this research a small value indicates a good reflection of the 

population based on sample (Field, 2018) 

 

Table 3-15. Relevant Logistic Regression Statistics 

 

3.5. Summary  

This research centers on the development of a decision-support tool designed to 

assist CSCOs in the CPG industry in prioritizing supply chain risks. This is achieved by 

evaluating both the likelihood and potential impact of these risks. The chapter has 

furnished a comprehensive description of the data collection methods, tools, assumptions, 

and limitations used in this study. The methodology is comprised of ten high-level steps 

(blocks), which are depicted in Figure 1-1 and discussed in this chapter. The initial four 

blocks form the foundation for a data model, facilitating the identification of supply chain 

risks specific to the CPG industry—block 5 details the methodology for pinpointing and 

prioritizing the most critical risks from those identified. Blocks 6 and 7 are devoted to 

developing a CPG SCRQ tailored to each of the top three priority risks, collecting risk 

factors through historical case studies. Blocks 8 and 9 involve logistic regression analysis 

of datasets to extract statistical attributes for the decision-support tool model. Finally, 

Block 10 signifies the culmination of the research, presenting a tool for CSCOs to assess 

their own company’s risk attributes and decide whether to consider investing in risk 

mitigation strategies for each identified top risk.  
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Chapter 4—Results 

 

4.1. Introduction 

This chapter presents the outcomes of the research activities described in previous 

chapters including the techniques and processes applied to address the research questions 

and hypotheses. The decision-support tool will be discussed in more detail, and its 

practical application will be explored.  

4.2.Research Question 1 

RQ1: What are the common failure modes associated with CPG supply chains? 

H1: The common failure modes in the CPG supply chain are demand volatility, 

lack of raw materials, supplier business failure, transportation logistics, lack 

of/unpredictable workforce, interruption of the physical flow of goods, and lack of 

visibility into the supply chain. 

Chapter 3—Methodology provided a comprehensive account of the methodology 

utilized to initially identify failure modes (risks) within the framework of the CPG supply 

chain. This process culminated in the identification of a total of 17 distinct failure modes. 

As shown in Table 4-1, the hypothesis proved to be accurate in recognizing these 

common failure modes that occur within the CPG industry; the seven hypothesized 

common failure modes are highlighted in yellow among the universe of common failure 

modes identified. 
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Table 4-1. Potential Failure Modes (Risks) 

 

4.3.Research Question 2 

RQ2: Of the common failure modes associated with CPG supply chains, which 

are the top failure modes? 

H2: The top failure modes in the CPG supply chain are demand volatility, 

supplier business failure, transportation logistics, and lack of/unpredictable workforce. 

 As the research progressed, the data models were refined, and the next research 

question sought to pinpoint the top failure modes. These top failure modes, which form 

the foundation for the research model's subsequent stages, underwent further scrutiny. 

Five initially identified failure modes were excluded from further analysis due to their 

low research scores as discussed in 3.3.2.1, and shown in Table 3-4. This culling was 

necessary to channel our focus toward thoroughly examined and substantiated risk 
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factors. Subsequently, we subjected these chosen risks to analysis using the FMEA 

framework, ultimately culminating in the identification of a top risk ranking. However, as 

presented in Table 4-2 with rankings highlighted in yellow, our hypothesis proved to be 

inaccurate in its estimation of the primary failure modes within the CPG industry. It is 

postulated that this discrepancy stems from a potential lens and bias during the ranking 

assessment—specifically, a technology consulting perspective without due regard for the 

broader current economic and geopolitical landscape. 

 

Table 4-2. FMEA Top Prioritized Risks 

 

4.4.Research Question 3 

RQ3: Can a decision-support tool be utilized to advise whether a failure mode 

should be mitigated for a specific firm? 

H3: A decision-support tool can be developed to advise whether failure modes 

should be mitigated for a specific firm. 
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The first two research questions served as the foundation for developing a 

decision-support tool. In this section, we explore the results of the logistic regression 

analysis, a critical step in building and validating the model described in section 3.4.3. 

Additional data cleansing and removal that was necessary due to this analysis are 

explored. To enhance clarity, we will utilize the terminology outlined in Table 4-3 

throughout this analysis section. 

Risk  Model Reference / Scale 

Regulation  R mitigation / R_Scale 

Demand volatility  D mitigation / D_Scale 

Fuel production and 

availability 

F mitigation / F_Scale 

Table 4-3. Mitigation Model Reference  

 

4.4.1. Descriptive Analyses 

The initial phase of the results analysis involved an examination of descriptive 

statistics for each scale item in R (regulation), D (demand volatility), and F (fuel 

production and availability), as presented in Table 4-4, Table 4-5, and Table 4-6. It was 

observed that most of the scale items (questionnaire questions) exhibited limited range. 

Three items displayed zero variance (items: R3, F4, F7). Consequently, these were 

excluded from subsequent scale development. 

As part of the data collection process for the case studies, the annual revenue 

figures for each company were recorded. In terms of reported revenue, the 20 companies 
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under study had an average reported revenue of $1,385.7 million (standard deviation 

[SD] = $975.70), with a range spanning from $141 million to $3,454 million. 

Looking at the percentage of companies that reported mitigation: 

 35% of the companies reported mitigation for R-type risks 

 35% of the companies reported mitigation for D-type risks 

 30% of the companies reported mitigation for F-type risks 

 

Table 4-4. Regulation Descriptive Statistics 
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Table 4-5. Demand Volatility Descriptive Statistics 
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Table 4-6. Fuel Production and Availability Descriptive Statistics 

 

4.4.2. Scale creation 

The internal reliability of each scale (R, D, and F) was assessed to determine the 

consistency of the items within each scale, quantified on a scale from zero (0) to one (1), 

using Cronbach’s alpha. The analysis aimed to assess how well these items hang together 

and contribute to the determination of mitigation. The results are as follows: 

 R scale, 7 items:  Cronbach’s alpha = .84 

 D scale, 8 items: Cronbach’s alpha = .92 

 F scale, 6 items: Cronbach’s alpha = .55 
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It is worth noting that the F scale, even after excluding the two items with no 

variability, exhibited lower reliability compared to the R and D scales. On closer 

examination of the items, it was determined that the removal of additional items would 

not significantly improve internal reliability. Consequently, results involving the F scale 

should be interpreted cautiously. 

Summary scores were then created for the R, D, and F scales to understand the 

mean standard deviation and range of scores as shown in Table 4-7. The F scale exhibited 

a limited range, indicating minimal variability in responses for this risk area. In contrast, 

the D scale demonstrated a considerably broader range, reflecting a greater variation in 

company risk profiles within this specific area of risk. 

 

Table 4-7. Risk Scale Descriptive Statistics 

 

4.4.3. Logistic Regression Analysis 

Three distinct logistic regression models were run to forecast the likelihood of 

mitigation for types R, D, and F. In each of these models, the corresponding scale score 

(e.g., the R scale for predicting type R mitigation) was incorporated as a predictor 

variable. Additionally, as part of the initial modeling, company revenue was introduced 

as a covariate to investigate its potential influence on mitigation behavior. However, after 
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running initial logistic regression models and analyzing the results, it was determined that 

company revenue did not exhibit a statistically significant association with any of the 

three types of mitigation. Given the limited size of the sample used for the analysis, it 

was deemed prudent to exclude company revenue as a covariate from each of the models; 

this decision was made to safeguard the statistical power of the models. By removing the 

non-significant covariate, we aimed to focus the models on the variables that were more 

likely to have a meaningful impact on the prediction of mitigation behavior, thus 

optimizing their predictive accuracy. The results of the models are presented in Table 

4-8Table 4-8. Logistic Regression Results.  

 

Table 4-8. Logistic Regression Results 

 

Each of the scale scores was a significant predictor of their respective types of 

mitigation. An examination of the odds ratios allows us to interpret the increased 

likelihood of mitigation based on an increase of one scale score point: 

 An increase of 1 on the R scale increased the odds of R-type mitigation by 310% 

 An increase of 1 on the D scale increased the odds of D-type mitigation by 156% 



58 
 

 An increase of 1 on the F scale increased the odds of F-type mitigation by 708% 

4.4.4. Establishing Mitigation Thresholds  

To determine the score on the R, D, and F scales at which a company should consider 

mitigation, the conditional results were examined. The results for the three models are 

graphed in Figure 4-1, Figure 4-2 and Figure 4-3. The “cut off” or threshold value is the 

point on the x-axis (score value) where the figure crosses 0.5 on the y-axis (mitigation 

score). Alternatively, the value can be determined by the following equation −A / B 

where A = the model intercept, and B = the predictor coefficient: 

 R mitigation = − (−22.12 / 1.41) = 15.69: A score of 15.69 (or 16) should lead to 

mitigation 

 D mitigation = − (−17.32 / .94) = 18.43: A score of 18.43 (or 19) should lead to 

mitigation 

 F mitigation = − (−26.39 / 2.09) = 12.63: A score of 12.63 (or 13) should lead to 

mitigation 

4.4.5. Hypothesis Outcome 

The p-values in Table 4-8 underscore the significance of the results, confirming 

the accuracy of the hypothesis: A decision-support tool can be developed to advise 

whether failure modes should be mitigated for a specific firm. 
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Figure 4-1. R Scale Diagram 

 

Figure 4-2. D Scale Diagram 
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Figure 4-3. F Scale Diagram 

 

4.5. Decision-Support Tool 

The decision-support tool was developed in Excel using the underlying statistical 

results and analysis described in this praxis. It was envisioned that a CSCO would answer 

the questionnaire, ranking the risk factors for each risk as shown in Figure 4-4. Item 1 in 

Figure 4-4 shows the drop-down from which the CSCO will rank each risk factor. Item 2 

shows the results of these answers by identifying the risk score: the sum of the answers 

that were not removed due to no variability. The CSCO’s company risk score is then 

assessed in relation to the mitigation threshold and a determination is made if mitigation 

is recommended.   
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Figure 4-4. Decision-Support Tool: Regulation – Mitigation Not Recommended 

 

 The risk threshold of 15.69 in Figure 4-4 was determined in 4.4.4. The risk score 

of 7 is the sum of the scale items (questions) for the R risk (Regulation). The score was 

calculated by summing the relevant items for this risk; item (R3) was removed from 

consideration/calculation in this model because it did not impact results due to no 

variation as discussed in 4.4.1. Because the score of 7 was below the threshold for 

mitigation, mitigation was not recommended. 
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Figure 4-5. Decision-Support Tool: Regulation – Mitigation Recommended 

 

Figure 4-5 shows the output when mitigation is recommended, highlighting 

CSCOs should consider action, showing the risk score of 17 above the risk threshold of 

15.69. 
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Figure 4-6. Decision-Support Tool: Demand Volatility 

 

 

Figure 4-7. Decision-Support Tool: Fuel Production and Availability 
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4.6. Summary 

Chapter 4—Results presents the culmination of the research efforts described in 

previous chapters, with a primary focus on addressing the research questions and 

hypotheses.  

It begins by confirming the presence of common failure modes within CPG 

supply chains, as initially hypothesized. Seventeen failure modes are identified, 

validating the hypothesis. 

As the research progresses, it refines its focus to pinpoint the top failure modes 

among the previously identified ones. This culling process narrows the field of 

consideration to thoroughly examined and substantiated risk factors. However, it is noted 

that the hypothesis regarding the primary failure modes is found to be inaccurate, 

possibly due to a lens and bias stemming from a technology consulting perspective. 

The chapter then delves into the development of a decision-support tool, which is 

the goal of the research efforts. Logistic regression analysis is employed to validate the 

tool's foundation, assessing how well selected variables contribute to the prediction of 

mitigation. The results highlight the tool's potential, confirming that it can be utilized to 

advise specific firms on whether to mitigate failure modes (risks). The chapter concludes 

by detailing the practical application of this tool and its potential impact on decision-

making processes. 
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Chapter 5—Discussion and Conclusions 

5.1. Discussion 

This research study addresses the critical issue of supply chain vulnerabilities 

exposed by the COVID-19 pandemic, which resulted in substantial financial losses for 

businesses worldwide. The study focuses on the CPG industry, which faced unique 

challenges due to its diverse product mix and evolving consumer behaviors. The primary 

motivation behind this research is to empower CSCOs with a decision-support tool that 

can help effectively prioritize and mitigate statistically probable and high-impact supply 

chain risks. The problem statement underscores the urgent need for CPG firms to identify 

and address these risks, given the potential disruptions that can cost up to 10% of annual 

revenues. The thesis statement highlights the significance of a decision-support tool in 

managing the increasing complexity of supply chain risks in the CPG industry. The 

research objectives aim to develop a tool tailored for CPG firms that enhances risk 

identification, assessment, and mitigation decision making, ultimately contributing to 

industry resilience, profitability, and sustainability. 

5.2. Conclusions 

Research Question 1 (RQ1) sought to identify common failure modes within the 

CPG supply chain. The hypothesis accurately pinpointed these common modes, including 

demand volatility, lack of raw materials, supplier business failure, transportation 

logistics, lack of/unpredictable workforce, interruption of the physical flow of goods, and 

lack of visibility into the supply chain. 
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Research Question 2 (RQ2) aimed to determine the top failure modes among 

those identified. However, the hypothesis did not align with the actual top failure modes, 

possibly due to biases during ranking before the research was conducted. 

Research Question 3 (RQ3) focused on developing a decision-support tool to 

advise CSCOs on failure mode mitigation. This section details the logistic regression 

analysis, scale creation, and mitigation threshold establishment. The results of the logistic 

regression analysis confirm the hypothesis, providing statistical support for the 

development of the decision-support tool. This tool, built on rigorous statistical 

foundations, enables CSCOs to assess risk factors and make informed decisions about 

mitigation. 

5.3. Contributions to Body of Knowledge  

 Supply Chain Risk Prioritization: The research introduces a novel decision-

support tool tailored to the CPG industry, addressing the critical need for helping 

CSCOs prioritize and mitigate supply chain risks. This tool enhances the ability of 

CSCOs to allocate limited resources effectively by focusing on statistically 

probable and impactful risks. 

 Data-Driven Insights: The research leverages data-driven insights derived from 

advanced analytical models, including FMEA and logistic regression. These 

insights provide a practical approach for CPG companies to identify and 

proactively manage supply chain risks, contributing to improved risk management 

strategies. 

 Resilience and Profitability: By aiding in the development of proactive risk 

management strategies, the research contributes to the resilience, profitability, and 
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long-term sustainability of the CPG industry. It addresses the financial 

consequences of disruptions and strengthens global supply chains. 

 Expansion of Previous Research: This study builds upon previous research by 

introducing a specialized decision-support tool designed to focus resources on 

critical risks. It extends the body of knowledge in supply chain risk management, 

particularly in the context of the CPG industry, offering practical solutions for 

industry professionals and, specifically, CSCOs. 

5.4. Recommendations for Future Research 

 Integration of Emerging Technologies: The manual approach employed in this 

study underscores the need to exploit emerging technologies and automation. This 

necessity extends beyond the scope of this research or similar future studies and 

encompasses the effective management of the identified risks themselves. The 

integration of emerging technologies, such as blockchain, the Internet of Things, 

and artificial intelligence, into supply chain risk management should be 

investigated, and it should be assessed how these technologies can enhance real-

time risk identification, monitoring, early warning systems, and decision support. 

 Cross-Industry Comparison: While this research focuses on the CPG industry, 

future studies could easily expand their scope to compare risk management 

strategies and tools across various industries. This cross-industry analysis could 

help identify industry-specific best practices and commonalities in risk mitigation. 

 Behavioral Aspects of Risk Management: This research revealed the potential 

for experiential biases to influence decision-making processes. The behavioral 

aspects of risk management within supply chains should be explored, and it 
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should be examined how human decision-making, biases, and organizational 

culture impact risk identification, assessment, and mitigation. This research could 

provide insights into improving risk-awareness and decision-making processes. 

 Resilience and Sustainability: This research frequently encountered discussions 

pertaining to emerging sustainability requirements and regulations. Researchers 

should investigate the intersection of supply chain resilience and sustainability 

and analyze how companies can align risk management practices with 

sustainability goals to create more resilient and environmentally responsible 

supply chains. 

 Global Supply Chain Risks: Future research should deep dive into these top 

risks in more detail. Given the increasing globalization of supply chains, research 

could delve into the unique challenges and risks associated with global supply 

chain networks. This may include geopolitical risks, trade disruptions, and the 

impact of regional policies on supply chain operations. 

 Regulatory Compliance: Further research should investigate this top risk in more 

detail, analyzing the impact of changing regulations on supply chain risk 

management and exploring how companies can ensure compliance with evolving 

regulatory requirements while maintaining supply chain efficiency. 

 Questionnaire Attributes: This research identified several items within the R-

Scale and F-Scale questionnaires that did not enhance the models' reliability, 

leading to their exclusion. Future research could explore the potential of 

substituting these non-contributory questions with ones more closely aligned with 
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the risk framework. This approach may offer a method for enhancing the overall 

reliability of these models. 

 Retrospective study: It is recommended to undertake a retrospective analysis in 

subsequent studies. Although the current research utilized real-world case study 

data from CPG companies, there is a need for a more comprehensive retrospective 

evaluation. Such research would validate whether the strategies employed by 

these firms were indeed successful in mitigating identified risks. This approach 

would not only confirm the efficacy of the actions taken but also provide deeper 

insights into the dynamics of risk management in the CPG industry. 

These recommendations offer diverse avenues for future research in supply chain risk 

management, addressing both industry-specific challenges and broader trends in risk 

mitigation and resilience. 
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5.5. Summary  

The overarching objective of this research is to provide CPG companies with a 

robust approach to proactively manage supply chain disruptions, ensuring greater 

resilience and sustainability in the post-pandemic era. The research proposed the 

development of a decision-support tool that CPG CSCOs could use to assist in 

prioritizing resources to mitigate the most probable and impactful risks. 

 Research insights revealed that while common failure modes within the CPG 

supply chain were correctly identified—including demand volatility and logistical 

challenges—the hypothesized ranking of these modes did not entirely match their actual 

criticality. Nonetheless, the successful development of a decision-support tool, grounded 

in logistic regression analysis, marks a significant advancement in enabling informed, 

data-driven decision-making for CSCOs, driving enhanced risk management and supply 

chain resilience. 
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Table A-1. FMEA Article Reference Table 
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Case 

Study 

Company Name  Headquarters  Revenue 

2022/2023 

(Millions) 

1  Lifeway Foods, Inc. (Lifeway Foods, Inc., 2023)  Morton 

Grove, IL USA 

141 

2  TreeHouse Foods (TreeHouse Foods, 2022)  Oak Brook, IL 

USA 

3,454 

3  Nomad Foods (Nomad Foods, 2022)  Feltham, 

Middlesex, 

British Virgin 

Islands 

3,097 

4  Universal Corporation (Universal Corporation, 

2023) 

Richmond, 

VA USA 

2,570 

5  The Vita Coco Company (The Vita Coco Company, 

2023) 

New York, NY 

USA 

427 

6  Krispy Kreme Inc. (Krispy Kreme Inc., 2023)  Winston 

Salem, NC 

USA 

1,530 

7  Utz Brands Inc. (Utz Brands Inc., 2022)  Hanover, PA 

USA 

1,408 

8  Blue Apron Holdings Inc. (Blue Apron Holdings Inc., 

2023) 

New York, NY 

USA 

458 

9  Nu Skin Enterprises (Nu Skin Enterprises, 2023)  Provo, UT 

USA 

2,226 

10  Westrock Coffee Company (Westrock Coffee 

Company, 2023) 

Little Rock, 

AR USA 

868 

11  Tootsie Roll Industries, Inc. (Tootsie Roll Industries, 

Inc., 2023) 

Chicago, IL 

USA 

687 

12  Celsius Holdings Inc. (Celsius Holdings Inc., 2023)  Boca Raton, 

FL USA 

654 
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Table A-2. Questionnaire Company Reference Table 

  

13  Edgewell Personal Care (Edgewell Personal Care, 

2022) 

Shelton, CT 

USA 

2,172 

14  B&G Foods, Inc. (B&G Foods, Inc., 2023)  Parsippany, 

NJ USA 

2,163 

15  Tate & Lyle PLC (Tate & Lyle PLC, 2023)  London, 

England UK 

2,110 

16  Beyond Meat Inc. (Beyond Meat Inc., 2023)  El Segundo, 

CA USA 

419 

17  Freshpet Inc. (Freshpet Inc., 2023)  Secaucus, NJ 

USA 

595 

18  Tilray Brands Inc. (Tilray Brands Inc., 2023)  New York, NY 

USA 

627 

19  Sunopta Inc. (Sunopta Inc., 2023)  Eden Prairie, 

MN USA 

935 

20  National Beverage (National Beverage, 2022)  Fort 

Lauderdale, 

FL USA 

1,173 


