
An Empirical Study on the Building 
Blocks of Resilience in British Food 

Supply Chains  

Salford Business School 

Pouria Liravi 
Role number: @00315223 

Supervisor: Dr Yiannis Polychronakis 

This thesis is submitted in partial fulfilment of the requirements of  

The University of Salford for the degree of PhD in Operations, Logistics and Supply 

chain management. 

December 2016 



  
 
 
TO: Student Administration/The Library  
 

RESTRICTION OF ACCESS TO THESIS 

(Moratorium) 
 

We request that access to the full-ǘŜȄǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƘŜǎƛǎ ƛƴ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ [ƛōǊŀǊȅκ¦ƴƛǾŜǊǎƛǘȅΩǎ 
Institutional Repository (USIR) be restricted for a period of two years from the date of the 
award/conferment of the degree.  We understand that information about the thesis, including its 
title, author and abstract, will still be made publicly available at http://usir.salford.ac.uk/etheses 
 

Title of Thesis  An Empirical Study on the Building Blocks of Resiliency in British  
Food Supply Chains 

Degree of  PhD  
Author   POURIA LIRAVI 
 

Supervisor  DR Yiannis Polychronakis 
(Signature & print name)  
 

Associate Dean  
of Research 
(Signature & print name) ---------------------------------------------------------------------------------   
 

Date requested  09 December 2016 

 

This form should be submitted with the 2 softbound copies of the thesis and Declaration 1 form 
to askUS, Student Administration, ground floor, University House. 
 

If after two years a further period of restriction is required (one year at a time up to a maximum of 
five years in total), a new application must be made to Student Administration three months in 
advance of the termination date.  
  
If a new application is not received, it will be assumed that the Moratorium has ended and the 
thesis will be placed on the open shelves of the University Library and/or made available for 
ƎŜƴŜǊŀƭ ǾƛŜǿƛƴƎ ƻƴ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ Lƴǎǘƛǘǳǘƛƻƴŀƭ wŜǇƻǎƛǘƻǊȅ (USIR). 
 

Please Note: all thesis abstracts are publicly available and cannot be restricted; therefore, a 
sanitised version of the abstract should be submitted. 

 

 

 

http://usir.salford.ac.uk/etheses


3 | P a g e 
 

Table of Contents 

RESTRICTION OF ACCESS TO THESIS ............................................................................... 2 

List of Tables ............................................................................................................. 6 

List of Figures ............................................................................................................ 7 

Abstract ...................................................................................................................... 9 

1. Chapter One: Introduction to Research ........................................................ 10 

1.1. Research Questions ............................................................................................ 14 

1.2. Research Aim ....................................................................................................... 14 

1.3. Research Objectives ........................................................................................... 15 

1.4. Research Contribution ........................................................................................ 18 

1.5. Research Methodology Outline ......................................................................... 19 

1.6. Thesis Overview................................................................................................... 21 

2. Chapter Two: Literature Review ..................................................................... 22 

2.1 Introduction .......................................................................................................... 22 

2.1.1 Literature Review on Conceptual Framework .................................................... 25 

2.2 Supply Chain, Logistics and Supply Chain Management............................... 27 

2.2.1 Aims and Objectives of Supply Chain Management ......................................... 28 

2.2.2 Supply Chains and their Challenges ................................................................... 31 

2.3 Supply Chain Risks ............................................................................................. 35 

2.3.1 Classification of Risks ............................................................................................ 37 

2.3.2 Frequency and top 10 Supply Chain Risks ........................................................ 41 

2.3.3 Risk and Company Performance ......................................................................... 43 

2.3.4 Supply Chain Vulnerability .................................................................................... 44 

2.3.5 Examples of Supply Chain Risk and Vulnerability ............................................. 51 

2.3.6 Supply Chain Risk Management .......................................................................... 52 

2.4 Food Supply Chains: Their Importance ............................................................ 56 

2.4.1 Food Supply Chain: Characteristics .................................................................... 62 

2.4.2 Context Overview: United Kingdom ..................................................................... 67 

2.4.3 British Food Supply Chains: The Challenges and Vulnerabilities ................... 72 

2.4.4 Case Examples ....................................................................................................... 84 

2.5 Resilient Supply Chains ...................................................................................... 88 

2.5.1 Resilience: The Concept ....................................................................................... 88 

2.5.2 Resilience and Risk Management ..................................................................... 100 

2.5.3 Resilience in Food Supply Chains ..................................................................... 102 

2.6 Chapter Summary .............................................................................................. 104 

3. Chapter Three: Methodological Approach .................................................. 107 

3.1 Introduction ........................................................................................................ 107 

3.2 Research Types ................................................................................................. 108 

3.3 Research Philosophies ..................................................................................... 109 

3.3.1 Positivistic Research ............................................................................................ 110 

3.3.2 Phenomenological Research .............................................................................. 110 

3.4 Research Approach ........................................................................................... 112 



4 | P a g e 
 

3.4.1 Quantitative and Qualitative Approaches ......................................................... 113 

3.5 Research Design and Strategy ........................................................................ 116 

3.5.1 Research Questions and the Choice of Strategy ............................................ 117 

3.5.2 Research Questions ............................................................................................. 117 

3.6 Case Study Research ........................................................................................ 118 

3.6.1 Case Study as a Vehicle to Knowledge Generation ....................................... 118 

3.6.2 Types of Case Study ............................................................................................ 119 

3.6.3 Single Versus Multiple Case Designs ............................................................... 120 

3.6.4 Case Study and Alternative Research Method Approaches .......................... 121 

3.7 Exploratory Research ........................................................................................ 121 

3.8 Case Study Companies and Selection Rationale .......................................... 122 

3.8.1 First Case Study Company: Introduction and Reason for Selection ............ 123 

3.8.2 Second Case Study Company: Introduction and Reason for Selection ...... 126 

3.8.3 Third Case Study Company: Introduction and Reason for Selection ........... 127 

3.9 Chapter Summary .............................................................................................. 130 

4. Chapter Four: Research Design ................................................................... 131 

4.1 Methods of Data Collection .............................................................................. 131 

4.1.1 Interviews ............................................................................................................... 133 

4.1.2 Observational Studies .......................................................................................... 133 

4.1.3 Documentation and Archival Records ............................................................... 134 

4.1.4 Collection of Observational and Archival Record data ................................... 135 

4.1.5 Triangulation .......................................................................................................... 136 

4.1.6 Methodological Approach .................................................................................... 137 

4.2 Development of Interviews ............................................................................... 140 

4.2.1 Interview Problems ............................................................................................... 140 

4.2.2 Interviews ............................................................................................................... 142 

4.2.3 Sample Size .......................................................................................................... 143 

4.3 Limitations of Research Methodology ............................................................ 143 

4.4 The Pilot Study ................................................................................................... 144 

4.5 Validity and Reliability ....................................................................................... 144 

4.6 Conducting the Case Study .............................................................................. 146 

4.7 Chapter Summary .............................................................................................. 147 

5. Chapter Five: Data Analysis and Research Findings ................................ 148 

5.1 Introduction ........................................................................................................ 148 

5.2 Data Analysis ..................................................................................................... 152 

5.2.1 Data Analysis Process ......................................................................................... 156 

5.2.2 Coding .................................................................................................................... 157 

5.3 Case Study Organisation Data Analysis ......................................................... 157 

5.3.1 Interview Questions .............................................................................................. 159 

5.3.2 Thematic category: Supply chain risk related questions ................................ 162 

5.3.3 Thematic Category: Supply Chain Resilience related questions .................. 171 

5.3.4 Thematic Category: Risk and Mitigation Strategies Questions ..................... 176 

5.3.5 Thematic Category: Supply Chain Resilience Related Questions ................ 182 

5.3.6 Thematic Category: Supply Chain Risk Related Questions .......................... 186 

5.3.7 Thematic Category: Supply Chain Resilience Related Questions ................ 190 



5 | P a g e 
 

5.4 Theoretical Framework: Resilience Building Blocks in British Food Supply 

Chains ............................................................................................................................ 196 

5.5 Chapter Summary .............................................................................................. 198 

6. Chapter Six: Discussion ................................................................................ 201 

6.1 Introduction ........................................................................................................ 201 

6.2 Discussion on Supply Chain Risk Related Findings ..................................... 201 

6.3 Discussion on Resilient Supply Chain Findings ........................................... 205 

Chapter Seven: Conclusions ............................................................................... 210 

6.4 Introduction ........................................................................................................ 210 

6.5 Achieving the Research Aim and Objectives ................................................. 210 

6.6 Answering the Research Questions ................................................................ 212 

6.7 Originality and Contribution to Knowledge .................................................... 215 

6.8 Research Limitations ........................................................................................ 217 

6.9 Recommendation for Further Research ......................................................... 217 

Bibliography: ......................................................................................................... 219 

Appendix One: Observation and Documentation Findings ............................ 237 

Case Study number one: Observation and Documentation .................................... 237 

Case Study Number Two: Observation and Documentation .................................. 238 

Case Study Number Three: Observation and Documentation ................................ 239 

Appendix Two: Participant Information Sheet .................................................. 240 

Appendix Three: Ethical Approval ...................................................................... 244 

 

 



6 | P a g e 
 

List of Tables 

Table 1 Strategic capabilities and competitive advantage ............................................................. 30 
Table 2 POPULATION OF THE WORLD AND MAJOR AREAS, 2015, 2030, 2050 AND 2100 .... 32 
Table 3 Differences between risk and vulnerability analysis ........................................................ 49 
Table 4 Supply Chain Vulnerabilities and Capabilities ................................................................... 50 
Table 5 Top 15 Worldôs Biggest Retail Giants .................................................................................. 58 
Table 6 Stakeholders and Key issues in Food Supply Chains ...................................................... 59 
Table 7 Detailed description of food supply chain characteristics .............................................. 65 
Table 8 Summary of characteristics' impact on supply chain requirements ............................. 66 
Table 9 Definitions of resilience found through scoping literature review ................................. 91 
Table 10 Enablers of resilience in supply chains ............................................................................ 97 
Table 11 Resilience enabling factors identified in the literature review ...................................... 98 
Table 12 Interview Questions ............................................................................................................ 106 
Table 13 Contrasting Implications of Positivism and Phenomenology ..................................... 111 
Table 14: The main differences between the two paradigms ...................................................... 112 
Table 15 Major Differences between both approaches to research ........................................... 115 
Table 16 Relevant Situations for Different Research Methods ................................................... 116 
Table 17 Case Study Types ............................................................................................................... 119 
Table 18 Case Study Company Selection Criteria ......................................................................... 122 
Table 19 Interview Participants Profile ............................................................................................ 124 
Table 20 Interview Participants Profile ............................................................................................ 127 
Table 21 Interview Participant Profile .............................................................................................. 129 
Table 22 Source of evidence: strengths and weaknesses ........................................................... 132 
Table 23 Observation & Documentation Checklist ........................................................................ 135 
Table 24 Methodological Framework ............................................................................................... 139 
Table 25 Problems and actions taken for conducting interviews ............................................... 141 
Table 26 Case Study Tactics for Four Design Tests ..................................................................... 146 
Table 27 Research Chart and Research Findings ......................................................................... 151 
Table 28 Different Approaches to Qualitative Analysis ................................................................ 153 
Table 29 Interview questions asked during the semi-structured interviews ............................ 160 
Table 30 Themes emerging from interview questions on risk .................................................... 162 
Table 31 Themes emerging from the interviews on resilience .................................................... 171 
Table 32 Themes emerging from interview questions on risk .................................................... 176 
Table 33 Themes emerging from interview questions on resilience .......................................... 182 
Table 34 Themes emerging from interview questions on risk .................................................... 186 
Table 35 Themes emerging from interview questions on resilience .......................................... 190 
Table 36 Unique Resilience Building Blocks for British food SC ............................................... 216 
Table 37 Observation and Documentation Review Case Study One ......................................... 237 
Table 38 Observation and Documentation Review Case Study Two ......................................... 238 
Table 39 Observation and Documentation Review Case Study Three ...................................... 239 
 



7 | P a g e 
 

List of Figures 

Figure 1 UK trend in food prices in real terms, January 1996 to 2015. ........................................ 12 
Figure 2 Research aim and expected contribution to knowledge ................................................ 17 
Figure 3 Research Design Flowchart ................................................................................................. 20 
Figure 4 Stages for conducting a systematic literature review ..................................................... 23 
Figure 5 Competitive advantages and 3 C's ..................................................................................... 29 
Figure 6 Rebalance of types of risks in supply chains ................................................................... 33 
Figure 7 US Federal Disaster Declarations, 1953-2016 with trend line. ....................................... 34 
Figure 8 Supply Chain Risks ............................................................................................................... 38 
Figure 9 Supply chain disruption pressures .................................................................................... 41 
Figure 10 Major Sources of Disruption on SCs ................................................................................ 42 
Figure 11 External threats percentage change from 2013 to 2014 ............................................... 43 
Figure 12 Disruption Profile ................................................................................................................. 43 
Figure 13 Disruption of natural and man-made disasters over time ............................................ 45 
Figure 14: The Vulnerability Framework ........................................................................................... 47 
Figure 15 Factors/threats contributing to the vulnerability of a production system ................ 48 
Figure 16 Global Supply Chain Risk Management and Mitigation Framework .......................... 53 
Figure 17 Four basic approaches to manage SC risks ................................................................... 54 
Figure 18 Methods for identifying and assessing supply chain risk ........................................... 55 
Figure 19 Typical Food Supply Chain "Farm to Fork" .................................................................... 61 
Figure 20 Big corporations that control our food supply chains.................................................. 63 
Figure 21 Map of the United Kingdom ............................................................................................... 67 
Figure 22 Summary of UK Food Supply Chain 2014 ....................................................................... 68 
Figure 23 Gross Value Added of the Agri-food sector (£ billion) .................................................. 69 
Figure 24 Origins of food consumed in the UK, 2014 ..................................................................... 70 
Figure 25 Economic summary of food chain in the UK .................................................................. 71 
Figure 26 Reasons of contamination in Food Supply Chains ....................................................... 77 
Figure 27 Overall score changes per company from 2013 to 2016 .............................................. 81 
Figure 28 Map of horsemeat scandal ................................................................................................. 85 
Figure 29 Number of studies related to supply chain resilience between 2001 and 2015 ....... 89 
Figure 30 Necessary ingredients to create a resilient supply chain ............................................ 93 
Figure 31 Resilient Enterprise ............................................................................................................. 94 
Figure 32 Key attributes of a resilient supply chain ........................................................................ 94 
Figure 33 Importance of each enabler of resilience ........................................................................ 99 
Figure 34 Risk management and time driven capabilities ........................................................... 101 
Figure 35 Food System Resilience ................................................................................................... 103 
Figure 36 Deductive and Inductive approach ................................................................................. 114 
Figure 37 Schematic of Case Study Number Oneôs Supply Chain ............................................. 125 
Figure 38 Case Study Number Threeôs Latest Facts & Figures .................................................. 129 
Figure 39 Methodological and data triangulation in this thesis. ................................................. 137 
Figure 40 Overview of thematic categories extracted from interviews ..................................... 195 
Figure 41 Theoretical Framework: Drivers of Resilience in British Food SC ........................... 197 



8 | P a g e 
 

Acknowledgements 

 

I would like to sincerely thank my supervisor, Dr Yiannis Polychronakis, for all his 

hard work, support and guidance in completing this doctoral research. His timely 

response and focussed observations ensured that I kept on track at all times. 

 

I would also like to extend my gratitude to senior directors and management team at 

case study companies who afforded me the time to discuss the interview questions 

and allowed acess to visit their sites. Your comments, opinions and statements 

formed the backbone of my thesis, which I am enormously grateful for. 

 

I would like to thank my wife Yeganeh and family for their patience and support over 

the years; without their encouragement, I may not have seen the light at the end of 

the tunnel  

 
 
 
 
 



9 | P a g e 
 

Abstract 

Food is, of course, essential to the continuation of human life, and todayôs food 

supply networks or as they are also known ñfarm to forkò are becoming more diverse 

and dynamic. It is an undeniable fact that the changing climate has resulted in more 

extreme weather conditions than before. Simultaneously, the world has become 

more interconnected, and the population continues to grow and get richer, thus 

demand for food is increasing, whilst natural resources are depleting quickly. Risks 

due to considerable environmental degradation have the potential to spread through 

the food system and adversely affect access and availability of food. According to 

the UK Government (2014), food supply chains play a significant role in the countryôs 

economy, accounting for seven percent of the Gross Domestic Product (GDP), and 

food manufacturing is still the largest manufacturing sector in the United Kingdom 

(UK Government, 2014). It is a sector which is making an important contribution to 

growth, including through the expansion of exports. However, to fulfil the demand for 

food by its growing population, the UK also relies significantly on imported food. The 

aim of this study is to investigate ñresilienceò as a form of capability for risk mitigation 

within food supply chains. This research identifies the influencing factors, that can 

affect supply chain resilience, such as building blocks and their interactions. To 

achieve this aim, three major food companies, that have an active presence in British 

food supply chains, have contributed to this study.  

This empirical research adapted a multiple case study approach and used qualitative 

data to interpret answers to the research questions. The main sources of evidence 

were the interviewee responses to the semi-structured interview questions. The 

intervieweeôs answers relating to each case study company were analysed through 

a qualitative data pattern matching analysis technique. Furthermore, the findings of 

the case study companies were compared against each other. To increase the 

credibility and validity of the research findings, observational studies and document 

archival reviews were conducted and their findings were triangulated against the 

findings of interview responses. Finally, this research drew a theoretical framework 

for resilient food supply chains in which the drivers of resilience and their interactions 

in food supply chains were identified. It also sheds light onto the common 

misconceptions between risk management and resilience, and provides an 

unambiguous definition for resilient food supply chains. 
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1. Chapter One: 

Introduction to Research 

Food is, of course, essential to the continuation of human life, and todayôs food 

supply networks, or as they are also known ñfarm to forkò or ñplough to plateò 

networks, are becoming more multifarious and vigorous (Mena & Stevens, 2010; 

Tommi, Natalia, & Petri, 2009; Weir, 2009). It is a well-known fact that historically 

commercial trade in food has existed within human communities (mostly local to their 

place of habitat) for many centuries. However, in the present day, ñfarm to forkò 

networks are regarded as highly complex, particularly as supply networks have 

expanded globally to deliver food to the end customer.  

There are many types of supply chains that affect human lives, and yet, food supply 

chains are distinct from other product supply chains (Mena & Stevens, 2010). The 

first fundamental difference between food supply chains and other supply chains, is 

the continuous and often signiýcant change in the quality of food products throughout 

the entire supply chain until the points of ýnal consumption (Yu & Nagurney, 2013). 

This is especially the case of fresh produce supply chains where increasing attention 

is placed on both freshness and safety. Clearly, many consumers prefer the freshest 

product at a fair price (Ltke Entrup, 2005; Wilcock, Pun, Khanona, & Aung, 2004; Yu 

& Nagurney, 2013). Second, is the seasonality of a food supply chain in both demand 

and supply which forces organisations to structure their supply chains around these 

changes. Third, is the impact of food supply chains on the health, nutrition and 

wellbeing of society. Finally, the environmental impact, as even though all industries 

have an impact on the environment, food has a disproportionate effect. This is 

because of its extensive use of resources like water, energy and land leading to 

emissions such as carbon dioxide, which is considered a major differentiator of food 

supply chains (Mena & Stevens, 2010).  

According to Trienekens, Wognum, Beulens, and Van der Vorst (2012), the reason 

for food supply chain complexity is two-fold. Firstly, it relates to the increasing 

product proliferation necessary to serve ever diversifying and globalising markets. 

As a form of mass customisation, with resulting global þows of raw materials, 

ingredients and products. Secondly, there is the need to satisfy changing and 

variable consumer and governmental demands with respect to food safety, animal 



11 | P a g e 
 

welfare, and environmental impacts. Accordingly, 21st century customers require 

products that are safe, healthy and of a high and consistent quality. They demand 

reassurances relating to food characteristics, which require transparency and 

effective responses if a problem arises (Manning & Soon, 2016; Trienekens et al., 

2012). Moreover, public focus on these issues has also grown due to increasing 

consumer concerns, with consequential costs imposed on the public purse (Fearne, 

Hornibrook, & Dedman, 2001). This has led to food supply chains becoming heavily 

regulated, whilst increasingly, any breach at any level and stage of the food supply 

networks are being put under the spotlight. 

It is believed that the afore-mentioned characteristics of food supply chains, is 

causing them to become highly brittle. Therefore, in the case of any possible 

materialisation of risk, the side effects can quickly spread across its different tiers. 

For instance, the latest cases of salmonella poisoning in peanut butter, the British 

horsemeat incident and the reported cases of melamine poisoning in Chinese milk 

have all demonstrated the destructive impact of risk within food supply chains 

(Cavallaro et al., 2011; Dani & Deep, 2010; Elliott, 2014; Fearne et al., 2001; 

Government, 2014). The second chapter of this thesis explores various breaches 

within farm to fork networks, as well as their causes and how they are shaping 

customer perceptions and policies (2.4.3.1).  

As reported by the UK Government (2014), food supply chains play a significant role 

in the countryôs economy, accounting for seven percent of its Gross Domestic 

Product (GDP), with food manufacturing accounting for the largest manufacturing 

sector in the United Kingdom (UK Government, 2008). It is a sector which makes an 

important contribution to growth, including through expanding exports. British food 

is renowned throughout the world for its quality and the high welfare standards 

applied in its production. However, to fulfil the demand for food by its growing 

population, the UK also relies significantly on imported food (Bhunnoo & Benton, 

2012). At the same time, a broad range of factors may affect the food supply chains 

on which British society is highly dependent. Such factors include the effects of 

climate change, crop and animal diseases and price rises, amongst others. These 

factors are likely to affect the ability to import sufficient levels of food in the future. 

Subsequently, as the intensity and range of these pressures increase, the security 

of supply chains and food safety may come under threat. 
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This research is conducted at a time when, in the UK, there is an abundant supply 

of all types of food and after a sharp price rise of 11.5%, between the years 2007 to 

2012, the prices for food are gradually decreasing. Nevertheless, food prices have 

not returned to the low-price levels of pre-2007. At the same time, Oil prices also 

rose over this period, and inflation was historically higher, but food prices have risen 

above inflation. 

Figure 1 UK trend in food prices in real terms, January 1996 to 2015. 

Sourced from: (Rumsey, Lee, Riley, Hayes, & ScaifeAndrew, 2015, p. 15) 

 

In their study on the risks and resilience of an Agri-food supply chain, Leat and 

Revoredo-Giha (2013) report that, the risks outlined above, are compelling 

companies to pay considerable attention to risk management as they are obliged to 

follow legislative compliance. Examples of this compliance, are the legislations that 

are in relation to; food security, the health and safety of workers and waste disposal. 

There is also a widening interest in supply chain ñresilienceò- which is the ability to 

endure, adjust and grow after an unexpected crisis - as an essential component of 

business continuity (Kamalahmadi & Parast, 2016; Kristianto, Gunasekaran, Helo, 

& Hao, 2013; Leat & Revoredo-Giha, 2013; Park, Seager, & Rao, 2011; Ponomarov 

& Holcomb, 2009; Sáenz & Revilla, 2014).  

In recent years, academics and professionals who work within the field of supply 

chain management have concentrated their interest on resilient supply chains (Aven, 

2011; Bhamra, Dani, & Burnard, 2011; Bhatia, Lane, & Wain, 2013; Blackhurst, 

Dunn, & Craighead, 2011; Kamalahmadi & Parast, 2016; Peck et al., 2003; Pettit, 

2008; Ponomarov & Holcomb, 2009; Roberta Pereira, Christopher, & Lago Da Silva, 

2014; Sáenz & Revilla, 2014). However, many prominent researchers in this field 

argue that, the topic of supply chain resilience has received little attention and is still 
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nascent (Bhamra et al., 2011; Bhatia et al., 2013; Blackhurst et al., 2011; Dani, 2015; 

Kamalahmadi & Parast, 2016; Roberta Pereira et al., 2014; Sheffi, 2015a, 2015b). 

Park et al. (2011, p. 396), report that ñthe development of practical methods to 

implement resilience in an engineering context is still in an incipient stageò. Such a 

perception is shared by Ponomarov and Holcomb (2009, p. 124) who believe that 

ñkey elements of supply chain resilience and the relationships among them, the links 

between risks and implications for supply chain management, and the 

methodologies for managing these key issues are poorly understoodò. 

In their research paper, Pettit, Croxton, and Fiksel (2013, p. 46) report that ñthe 

immediate and lingering effects of natural disasters, and the subsequent supply 

chain disruptions, have spurred renewed concerns about supply chain resilienceò. It 

is believed that resilient capability within the farm to fork networks enhances the 

security and sustainability of societies (Prosperi, Allen, Padilla, Peri, & Cogill, 2014).  

The second chapter of this thesis, highlights that, most of the studies on resiliency 

in food supply chains are concentrated on selected components of food supply chain 

(mainly agriculture) and do not tend to account for complex cross-level interactions. 

Furthermore, specifically in the overall context of food supply chains, there is a gap 

in our understanding of the conceptual meaning of resilience and its operation 

contributions to food supply chains (Tendall et al., 2015).  

In addition, the literature review of this research has identified that, as mentioned 

above, the research on resilient supply chains is receiving more attention by 

researchers and professionals. However, the level of investigation into an explicit 

understanding on the part of resilience, its enablers and inhibitors, and its importance 

for their businesses, is rather more limited, particularly within the components and 

industries involved with food supply chains (Tendall et al., 2015). 

 

In line with this, it is unclear, whether a single definition of resilience can be a 

normative or if there are multiple meanings of resilience (Keessen, Hamer, Van 

Rijswick, & Wiering, 2013). It is believed that the ambiguity of resilience has 

increased its popularity amongst researchers in different disciplines. Accordingly, 

this vagueness may result in the use of the concept of resilience in a subjective 
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manner or as Kirchhoff, Brand, Hoheisel, and Grimm (2010) argue it might be used 

as the backing of an argument for supporting the status quo.  

1.1. Research Questions 

This research has been conducted to obtain answers to the following research 

questions: 

ü What is the explicit definition of Supply Chain Resilience and how does it differ 

from Supply Chain Risk Management? 

 

ü What are the main enabling factors for a food supply chain to become 

resilient? How do these factors interact and how are they mitigated? 

 

ü To what extent (and why) do these enablers exist within British food supply 

chains in empirical scenarios? 

 

ü What strategies are more advantageous in creating a resilient food supply 

chain? 

 

1.2. Research Aim  

Food supply chains, like other supply chains, consist of multiple actors and stages 

that are responsible for adding value to the final product. The aim of this study is to 

investigate ñresilienceò as a form of capability for risk mitigation within them. This 

research identifies the influencing factors that can affect supply chain resilience, for 

example, its enablers, SC vulnerabilities and their interactions. The overall goal of 

this study is to identify the most influential food supply chain capabilities as well as 

the pertinent organisational competences, which can enable companies to bounce 

back and grow with minimal recovery time in the case of unexpected disruption 

scenarios.  
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1.3. Research Objectives 

I. To undertake a comprehensive and critical review of the most relevant literature, 

including academic publications, white papers, and professional body periodicals 

on the current understanding of an emerging strategy in supply chain 

management, ñresilienceò. 

 

II. To deýne and draw the conceptual framework, that encompasses all elements of 

resilience for resilient food supply chains. 

 

III. To explore the components of ñresilienceò: 

 

ü In specific industrial contexts. 

ü Conceptualising the linkage between the enablers of resilience. 

 

IV. To conceptualise the understanding of, and linkage between, supply chain 

resilience, organisational capabilities and sourcing strategies, within the major 

UK food supply networks. 

Based on the above, and the ever-changing business environment that can produce 

uncertainty and disruption in food supply networks, this research investigates the 

concept of ñresilienceò within British food supply networks. The case study 

companies that took part in this empirical research are some of the market leading 

enterprises within their sector. The first case study company, is a multi-national 

company with over fifty yearsô presence in British food supply chains. The other two 

participating companies, were founded in Britain, and originated from the Lancashire 

region. All the case study companies, have an active presence in different stages of 

the British food chain, and have a large market share within the food industry in the 

United Kingdom (UK).  

More importantly, this research identifies the building blocks of resilience from these 

evidently resilient companies, that have not previously been captured in academic/ 

practitioner literature. Food supply chains are responsible for the delivery of food to 

humans, as well as animals such as pets and farm animals. However, this research 

solely investigates the concept of resilience, within companies, that are specialized 
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in producing, procuring, processing and delivering high quality nutrients, through 

food supply networks for daily human consumption. 

To obtain answers to the research questions and achieve the research aim and 

objectives, the researcher followed an interactive model (Figure 3) for research 

design, where the research questions are the central binding point. This design map, 

enabled the researcher to display the core parts of the research and their 

interrelatedness. This model illustrates that the components of research are not 

linked in a linear way, rather, they are integrated and interconnected. The research 

questions function as the centre of the research design, to which all other 

components of research are directly connected. Maxwell (2012, p. 4) states that, 

ñresearch questions not only have the most direct influence on the other 

components, but are also the component most directly affected by other 

components; they should inform, and be sensitive to all other componentsò. 
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1.4. Research Contribution 

The contribution of this research is as follows. First, the theoretical contribution. This 

research identifies the most pertinent enablers and deterrents of resilience within 

food supply chains. With the literature review identifiying the building blocks of the 

concept; more specifically the most pertinent to farm to fork networks. As ñit is noticed 

that both capabilities collaborate to facilitate or hamper the creation of supply chain 

resilienceò (Pereira, Christopher, & Silva, 2014, p. 631). Therefore, by identifying the 

enablers of resilience in the UK food supply chains, it is possible to construe that a 

lack of these facilitators can inhibit the extent of the resilience of a companyôs supply 

chain. Consequently, the literature review focuses on the enabling capabilities of 

resilience. In this aspect, the research develops a theoretical framework that 

illustrates how these contributors are linked and interrelated. This is achieved by 

considering various proposed theoretical frameworks for resilience (various 

industrial contexts) and critically examining their identified components and the 

findings of up to date literature.  

Since resilience is still regarded as a novel field of research for academics active in 

the field of supply chain management. The resilience frameworks, identified in the 

literature review, are predominately related to manufacturing supply chains or 

organisational resilience. At the time of writing this thesis, little research had been 

conducted on the identification of resilience enablers. Moreover, no resilience 

framework had been developed for food supply networks, more specifically in British 

food supply chains. Furthermore, in this empirical study, the extent of applicability of 

the identified constituents of resilience, is evaluated against the case study 

companies, that play an active role in the different stages of British food supply 

networks, while the incongruous elements are eliminated. Finally, this research 

draws a line between two commonly misunderstood concepts amongst practitioners 

and academicians, which are the differences between supply chain risk 

management and supply chain resilience.  

The second impact of this research is the practical contribution. To achieve this, the 

literature review plays an important role. It is used as a foundation for the 

development of the interview questions and the theoretical framework. In this 

empirical research, the interview questions are put forward to senior directors and 

managers of case study companies. As mentioned earlier, the case study 
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organisations that have contributed to this research, have an active presence within 

the UK food market and operate widespread, supply and distribution chains across 

the UK. Consequently, their responses will illuminate the elements of resilience on 

the British food supply networks. Notably, the findings of this research, could allow 

governmental authorities, practitioners and academics to focus and invest on the 

most important capabilities, that are pertinent to the creation of resilient food supply 

networks.  

1.5. Research Methodology Outline 

The third chapter of this empirical research, justifies the choice of methodological 

approaches, by providing an in-depth literature review on various types of research, 

philosophies and approaches. To provide reliable answers to the research 

questions, as well as fulfilling the aims and objectives of the research, it followed a 

phenomenological research philosophy with an inductive approach. The researcher 

was required to have a clear understanding of the case study companies, their 

processes and different actors within their supply chains.  

Chapter four discusses the data collection methods applied in this thesis, for 

instance; semi-structured face to face interviews, observational studies, 

documentation and archival records review. Furthermore, the advantages and 

limitations of each data collection method are explored and the processes that added 

to the validity of the findings of this qualitative empirical study explained. The process 

of triangulation of data collection methods, and the reasoning behind the number of 

interview participants and their respective case study companies, were also 

explored.  

Seasoned researchers and writers on qualitative case research recommend that two 

to ten participants or research subjects are sufficient to reach saturation. Along these 

lines, Creswell (2009) recommends long interviews with up to ten people for a 

phenomenological study as an appropriate number of interview participants. In this 

empirical research, the investigator has conducted (excluding the pilot interviews) a 

total number of ten interviews with senior directors and managers, who gave a 

detailed and complete insight on the topic of this study. The interviewees were 

chosen due to their extensive work experience in food supply chains, and their direct 

role and responsibility in creating resilience, for the three case study companies that 

contributed to this research.  
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1.6. Thesis Overview 

Chapter 1 introduces the aims and objectives of this research. Additionally, it 

provides a summary of the necessity for conducting such research, by describing 

how the findings have contributed to the current body of knowledge. 

 

Chapter 2 presents a comprehensive literature review. Within this chapter, different 

notions are introduced along with definitions of supply chain and organisational 

resilience. The literature review will identify gaps in the literature and, accordingly, in 

prior research studies. By the end of this chapter, the author develops a conceptual 

framework that will then be taken into the case study companies for further 

verification.  

 

Chapter 3 discusses the various methods used for obtaining data. The benefits and 

limitations of the different approaches are evaluated, and conclusions are drawn 

regarding the selection of methods most appropriate to the aims and objectives.  

 

Chapter 4 explains the research methodology. Furthermore, this chapter justifies 

the advantages and explores the limitations of each data collection method applied 

in this research. 

 

Chapter 5 summarises the empirical results achieved through each research 

method and analyses the research findings. The case study companies, along with 

their business structure and market position, are presented. The viewpoints of senior 

and middle management were obtained and recorded using semi-structured in-

depth interviews. 

 

Chapter 6 discusses the findings of this empirical research. Whilst taking into 

consideration the literary sources, that were reviewed earlier in the second chapter 

of this thesis. 

 

Chapter 7 summarises the novel results and reaches conclusions. In this final 

chapter, in line with the objectives of the study, the author presents practical 

recommendations based on the empirical research conducted to identify the building 

blocks of resilience within food industry. 
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2. Chapter Two: 

Literature Review 

2.1 Introduction  

In their book, Business Research: A Practical Guide for Undergraduate and 

Postgraduate Students, Collis and Hussey (2009) describe a literature review as the 

process of exploring the existing literature to ascertain what has been written or 

otherwise published on a specific research topic. It is believed that a good literature 

review ensures that, firstly, important variables that are likely to influence a 

problematic situation are not left out of the study. Secondly, a clearer idea emerges 

as to what variables will be the most important to consider, why they are considered 

important, and how they should be investigated to solve the problem. Thus, the 

literature review helps with the development of the conceptual framework and 

hypotheses for testing. Thirdly, the problem statement can be made with greater 

precision and clarity. Fourthly, testability and replicability of the findings of the current 

research are enhanced and the investigated problem is perceived by the relevant 

scholarly community as relevant and significant. Finally, the researcher does not run 

the risk of ñreinventing the wheel which is considered a waste of time and effort to 

rediscover what is already knownò (Sekaran, 2010, p. 39). 

Following the above guidelines, and in line with Jesson, Matheson, and Lacey (2011) 

and definitions of different types of literature reviews, the researcher conducted a 

scoping literature review. A scoping literature review ñsets the scene for a future 

research agenda and allows the researcher to understand what is already known, 

and then, using a critical analysis of the gap of knowledgeò (Jesson et al., 2011, p. 

76). This type of literature review has helped the investigator to refine the research 

questions, concepts and theories. Furthermore, it has enabled the researcher to 

point the way to future research. The results of these methods are demonstrated in 

Table 9. A systematic literature search on the topic of supply chain resilience was 

also used, to ensure that no relevant research was overlooked and any bias was 

avoided. This approach guaranties thoroughness, replicability and consequently 

relevant results (Tranfield, Denyer, & Smart, 2003). 
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Figure 4 Stages for conducting a systematic literature review 

Source: Adapted from (Tranfield et al., 2003) 

 

This PhD research uses an inductive approach (3.4.1 below) therefore, the literature 

review is not used to identify and define themes and hypotheses, but to explicate the 

need and motivation of the study. This literature review critically examines the 

current state of the body of knowledge on resilience within supply chains and 

identifies its major enablers. Moreover, the extent and importance of resiliency for 

food supply chains and the enterprises that are involved throughout the farm to fork 

networks is also being scrutinized. To achieve this goal, key words from the research 

topic were used to run an initial quick online search. Words such as ñresilient supply 

chainò, ñresilient organisationò and ñrisk in food supply chainò, were investigated 

using Boolean searches to run the initial quick online search. Furthermore, the 

investigator looked at numerous diverse information sources; such as library 

catalogues, to find relevant printed journals or books in the libraries. In addition to 

this, digital/electronic library search engines form the University of Salford Search 

Our Libraryôs Academic Resources (SOLAR) and the University of Northampton 

Electronic Library Search ONline (NELSON) were used. The websites enabled the 

researcher to obtain direct access to a vast number of individual full-text journal 

databases. 
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In a few cases, the desired article or book was not found in the library search engine, 

even so, the afore mentioned libraries have supported the author to obtain them 

through an inter library loan system. By using these services, the researcher ordered 

various books and articles from the British Library. Moreover, Google Scholar® 

search engine and CORE (COnnecting REpositories) website which indexes over 

20 million Open access articles from the Universities repositories worldwide were 

used.  

To obtain more information, unpublished doctoral research that was relevant to the 

topic of this empirical doctoral research at the University of Salford and the University 

of Northampton libraries, were reviewed. Additionally, as the context of this empirical 

research is British food supply chains, the researcher was keen to find out about the 

current unpublished relevant research available. Therefore, websites such as 

www.theses.com, which enabled the researcher to search the theses in Great Britain 

and Ireland was used. Another useful source of information that was used during the 

literature review process was the British Libraryôs Electronic Theses Online Service 

(EthOS) that provided the researcher with a wider range of international relevant 

research. Finally, the author, as a full member of two highly renowned professional 

bodies that are highly active in research in the fields related to the topic of this 

empirical doctoral study (The Chartered Institute for Procurement and Supply and 

The Chartered Institute for Logistics and Transport) had the privilege to obtain direct 

access to their knowledge centres that are only accessible to members. 

The systematic selection of the sources was conducted through several shortlisting 

phases. First, screening the title and the abstracts: in the initial step 594 sources 

were found. These were imported to Endnote referencing software, the duplicated 

references were eliminated, and the total number of sources reached 538. Second, 

reading the introduction and conclusion besides hovering over the paperôs content 

refined the number of subject related sources to 276. Third, assessing the quality of 

the sources (journals, books and conference papers) and language accessibility, 

theoretical and empirical content analysis. The Endnote software has enabled the 

researcher to rate the sources from one to five stars. By the end of this phase, 63 

sources were rated four and five stars. In the final step, guidelines by Miles and 

Huberman (1994) for the application of quality appraisal criteria were followed. 

Therefore, the researcher examined the sources research questions, methods and 

http://www.theses.com/
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execution of research, methodological rigour and contribution to knowledge. By the 

end of this systematic literature review, 32 sources (Table 10) were identified to 

answer the research questions (Section 1.1).  

2.1.1 Literature Review on Conceptual Framework 

As mentioned in the research objectives of this study (Section 1.3), the main 

objectives of this research are to prepare a conceptual framework for resilient food 

supply chain.  

 

Chicksand, Watson, Walker, Radnor, and Johnston (2012) argue that, theoretical 

approaches enable the researchers, to obtain an in-depth insight into the complex 

working environment of todayôs organisations. This approach allows the researcher 

to have a wider view on the investigated phenomenon, while the information is 

detailed rather than obtained through simple observation and description of the 

phenomena. These theoretical approaches or theories are used to help researchers 

explore in-depth, how the phenomenon of interest behaves from a theoretical basis 

(Chicksand et al., 2012). 

 

In addition, Maxwell (2012, p. 39) reports that, conceptual frameworks or theoretical 

frameworks ñare the actual ideas and beliefs that you hold about the phenomena 

studied, whether these are written down or notò. Meanwhile, Sekaran (2010) gives a 

more detailed definition for conceptual frameworks. By considering that conceptual 

frameworks represent the researcherôs beliefs on how certain phenomena (or 

variables or concepts) are related to one another (a model) and an explanation of 

why one believes that these variables are associated with each other (a theory); both 

the model and the theory follow logically from the documentation of previous 

research in the problem area. Therefore, ñIntegrating a researcherôs logical beliefs 

with published research, while taking into consideration the boundaries and 

constraints governing the situation, is pivotal in developing a scientific basis for 

investigating the research problemò (Sekaran, 2010, p. 69). Furthermore, other 

scholars such as Huberman and Miles (1994, p. 18) define a conceptual framework 

as a visual or written product, one that ñexplains, either graphically or in narrative 

form, the main things to be studied, the key factors, concepts, or variables and the 

presumed relationships among themò. 
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Sekaran (2010) adds that generating testable hypotheses is not necessarily 

obligatory to a research study, ñbut a good theoretical framework is central to 

examining the problem under investigationò (Sekaran, 2010, p. 69). After taking all 

this information into consideration, this thesis follows Sekaranôs (2010) proffered 

guidelines in building a conceptual framework as follows: 

In the first place, the author commences by introducing the definitions of concepts 

or variables inherent in resilient food supply chains. Therefore, the closely related 

concepts that are central to the main topic of the thesis (resilience) are reviewed and 

their centrality to supply chain resilience is explored. Accordingly, the body of 

knowledge on resilient supply chains is examined. Furthermore, the importance of 

resilient supply chains is highlighted. Then, the writer moves towards the 

identification of the enablers of resilience identified in the literature. Subsequently, 

the literature on resilient food supply chains and the importance of achieving such 

resilience is investigated.  

In summary, the body of knowledge on the resilient supply chains and resilient 

organisations are examined, and the importance of this strategic (resilience) 

capability is highlighted. Considering the current state of research and in line with 

the studyôs research aims and objectives, the shortfalls within the literature on 

resilient food supply chains and enterprises is also addressed. Finally, a conceptual 

model that provides a descriptive representation of the theory is developed. This 

theory provides an explanation of the relationships between the variables that have 

a direct effect on the food supply chain and food enterprise resilience.  

Before reflecting on the topic of this study, Supply Chain Resilience, it is necessary 

to clarify the stance of this thesis regarding the terms Supply Chain, Logistics and 

Supply Chain Management (their definition and differences). 
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2.2 Supply Chain, Logistics and Supply Chain Management 

By reviewing the literature on a range of aspects of SC, it soon becomes clear that 

different terms are being utilised, or the same term (SC) is defined in different ways 

(Waters, 2011). In the paper, Reconciling Supply Chain Vulnerability, Risk and 

Supply Chain Management, Peck (2006, p. 128) notes that ñjust as there are many 

takes on what constitutes a supply chain, there is confusion over the scope of Supply 

Chain Management (SCM), not least its ambivalent relationship with logisticsò. Some 

scholars argue that this is because the term SC is a relatively new one in the lexicon 

of management. They report that this term was first used in academic papers in the 

early 1980s (Christopher, 2005; Christopher & Holweg, 2011; Emmett, 2010). 

Specifically, according to Melnyk, Narasimhan, and Decampos (2014) the term was 

first invented in 1982 when Keith Oliver, a consultant at Booz Allen Hamilton, used 

it in an interview with the Financial Times. 

Christopher (2005) focuses on the value in describing SC as a network of 

organisations that are linked, through upstream and downstream relationships in 

different processes and activities, that produce value in the form of products and 

services in the hands of the ultimate customer. Along the same lines, Chopra and 

Meindl (2013) believe that the objective of every SC is to maximize the generated 

value. For instance, the difference between what the value of a final product is to the 

customer, and the costs the SC incurs in fulfilling the customerôs requirements. In 

addition, it is observed that in some of the literature, the terms logistics and SC are 

sometimes used interchangeably. Although Harrison (2010, p. 7) draws a distinction 

between the two and describes: ña SC as a network of partners who collectively 

convert a basic commodity into finished product that is valued by end-customers, 

and manages returns at each stage; whereas, logistics is defined as the task of 

coordinating material flow and information flow across the SC to meet end-customer 

needsò.  

Moreover, SCM and other similar terms, such as network sourcing, supply pipeline 

management, value chain management, and value stream management have 

become subjects of increasing interest in recent years, to academics, consultants 

and business management (Croom, Romano, & Giannakis, 2000). All in all, authors 

such as Christopher and Peck (2004) have proposed the term supply networks could 
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be a more realistic term than supply chains. Equally, Sheffi (2005, p. 82) considers 

the term SC as a ñsimplification of the terms supply network of suppliers, 

manufacturing plants, retailers and the myriad supporting, storing, shipping, selling 

and servicing goodsò. Therefore, the author believes that there is no dichotomy 

between these terms and in this thesis, they could be used interchangeably. 

In his doctoral thesis, Pettit (2008) reports that there are many definitions of SCM. 

Some writers on the topic of supply chain resilience argue that the term SCM has 

been used by those who claim that ñlogisticsò does not provide a broad enough feel 

for the subject and believe that logistics is a narrower subject concerned only with 

the movement of material within a single organisation (Waters, 2011). In a similar 

way, Zokaei and Hines (2007) claim that there is no one single definition of either 

SC or SCM. While Skjoett-Larsen (1999) suggests that, one reason for this is 

because the supply chain has been viewed and studied from different theoretical 

perspectives. Nevertheless, Croom et al. (2000) caution that a quest for a universal, 

homogenous definition may lead to unnecessary frustration and conflicts, and also 

highlight the fragmented nature of the field of SCM, drawing as it does on various 

antecedents including industrial economics, systems dynamics, marketing, 

purchasing and inter-organisational behaviour. 

Despite definitional uncertainty, this thesis adopts Slackôs (2009, p. 212) 

understanding of SCM, where it is defined as: ñthe management of the relationships 

and flows between the string of operations and processes that produce value in the 

form of product and services to the ultimate customerò. Where Slack (2009) 

distinguishes the objective of SCM as satisfying the end customer: each part of the 

SC must consider the end customer, no matter the distance between the operation 

and the final customer. 

2.2.1 Aims and Objectives of Supply Chain Management 

It is a proven fact for both practitioners and academicians, that for a capitalist 

business which is working in a competitive market, in order to survive, evolution is 

an imperative, not an option (Gordon & Rosenthal, 2003; Sheffi, 2015a). 

Significantly, supply chain management does play an important role for a business 

to grow. According to Emmett and Crocker (2006) the benefits of SCM come as the 
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levels of inventories are reduced and the on time in full (OTIF) delivery of products 

is made and profits, therefore, increase. They, along with other authors on SCM, 

recognise five crucial areas in any organisation of successful SCM, which are: lead 

time (Bruneau et al., 2003), customer service, adding value, trade-offs and 

information. As mentioned earlier, the main objective of SCM is to fulfil the end 

customerôs needs by supplying the appropriate products and services, at the right 

time and at a competitive cost. Different authors report that the main objectives of 

SCM are to achieve appropriate levels of operations performance in terms of quality, 

speed, dependability, flexibility and cost (Chopra & Meindl, 2013; Emmett, 2010; 

Emmett & Crocker, 2006; Slack, 2009). While managing the flows in the SC can 

become a source of competitive advantage and lead to the concept of effective SCM. 

SCM is believed to be responsible for a significant element of competitive advantage 

between companies. Cristopher (2005) recognises that the source of competitive 

advantage can be found, firstly, in the ability of the organisation to differentiate itself 

from its competitors in the eyes of the customer. Secondly, it allows the company to 

operate at a lower cost and hence at a greater profit (Christopher, 2005). However, 

Bourlakis and Weightman (2004) do not completely concur with Christopher, and 

argue that other factors rather than cost and price can be considered as winning 

order criteria. They believe that in more affluent communities, in general, customers 

want quality and lower prices.  

 

Figure 5 Competitive advantages and 3 C's 

Source: Adapted from (Christopher, 2005) 
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Bearing in mind the previous comments, it has been observed that different writers, 

managers and consultants use different terms and concepts when explaining the 

importance of competitive advantage. Competitive advantage can be considered as 

part of a strategic capability and can be defined ñas the resources and competences 

of an organisation needed for it to survive and prosperò (Johnson, Scholes, & 

Whittington, 2008, p. 95).  

Table 1 shows the elements of strategic capabilities that are employed by 

companies to achieve competitive advantage. They categorise organisational 

resources in two sets: tangible resources (the physical assets of an organisation 

such as plant, people and finance) and intangible resources or non-physical assets 

(such as information, reputation and knowledge). In Table 1, Johnson et al. (2008) 

define competences as the skills and abilities by which resources are deployed 

effectively, through an organisationôs activities and processes. 

 Resources Competences 

Threshold Capabilities 

Threshold Resources 

¶ Tangible 

¶ Intangible 

Threshold Competences 

Capabilities for 

Competitive Advantage 

Unique Resources 

¶ Tangible 

¶ Intangible 

Core Competences 

 

Table 1 Strategic capabilities and competitive advantage 
Source: (Johnson et al., 2008, p. 95) 

The dynamic capability or ñthe firmôs ability to integrate, build, and reconfigure 

internal and external competences to address rapidly changing environmentsò 

(Teece, Pisano, & Shuen, 1997, p. 509) is another method used to investigate the 

organisational capabilities, to overcome the ever-changing environments. It is 

believed that the dynamic capabilities of an organisation can: firstly; ensure a source 

of sustainable competitive advantage (Pereira et al., 2014). Secondly, by recognising 

that their ñprocesses rely on quickly created new knowledge and iterative execution 

to produce adaptive, but unpredictable outcomesò (Eisenhardt & Martin, 2000, p. 
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1106) and thirdly, it allows the usage of an organisationôs competences in a more 

efficient and effective manner toward value creation (Castaldi et al., 2011). The 

foundation of dynamic capability is based on the distinct skills, processes, 

procedures, organisational structures, decision rules and disciplines of an 

organisation (Eisenhardt & Martin, 2000; Pereira et al., 2014; Teece, 2009). 

Therefore, based on the above, it is evident that the dynamic capability approach is 

a suitable method for the topic of this research, which is the identification of the 

enablers and inhibiting capabilities that allows it to become resilient. 

The definitions of SC, logistics and SCM within the realm and scope of this thesis 

were defined, and their importance is highlighted. The following sections examine 

literature on the current situation of supply chains (with greater emphasis on food 

supply chains) and the challenges which enterprises (in general) and food 

organisations (in specific) face to survive and grow. 

2.2.2 Supply Chains and their Challenges 

Globalisation has affected the worldôs economy and thus the pace of transformation 

has been significant (Chopra & Meindl, 2013; Cox, Chicksand, & Yang, 2007; 

Melnyk, Narasimhan, et al., 2014; Mena & Stevens, 2010; Oehmen, Ziegenbein, 

Alard, & Schönsleben, 2009). The industrial revolution of the eighteenth and 

nineteenth centuries heralded a major turning point in the evolution of the human 

species (Dhingra, Kress, & Upreti, 2014). At the same time, the global population 

has now increased from a few hundred million before the industrial revolution, to an 

estimated 7.3 billion today (Census, 2016). In a recent United Nations report in 2015, 

titled ñWorld Population Prospects: the 2015 revisionò, it was predicted that the 

human population will reach 9.7 billion by the year 2050. Therefore, the need for 

boosting productivity and increasing proýtability in the capitalist west has gone hand 

in hand with demographic growth and the implementation of effective SCs is central 

to such need. 
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Table 2 POPULATION OF THE WORLD AND MAJOR AREAS, 2015, 2030, 2050 AND 2100 
Source: United Nations, Department of Economic and Social Affairs, Population Division (2015).  

Modern SCs are becoming increasingly complex to satisfy customer needs, by 

delivering the ñright productò, at the ñright timeò and at the ñright costò (Carvalho, 

Barroso, Machado, Azevedo, & Cruz-Machado, 2012a). The three flows within SCs 

(information, physical distribution and money transfers) act to form large parallel 

shape chains (Jüttner, 2005). To satisfy the demand created by the population, in 

todayôs global business environment, supply chains have increased in both length 

and complexity (Blackhurst, Craighead, Elkins, & Handfield, 2005; Kamalahmadi & 

Parast, 2016; Reyes Levalle & Nof, 2015; Sheffi, 2015b). 

Global supply chains and transport networks form the backbone of the global 

economy, fuelling trade, consumption and economic growth. Therefore, supply 

chains are stretched throughout the globe and business environments have become 

an international playing-ýeld (Chen, Liu, & Yang, 2015; Chopra & Meindl, 2013; 

Mangan, 2012; Melnyk, Closs, Griffis, Zobel, & Macdonald, 2014). It is estimated 

that as many as 25 different entities participate (Figure 19) in an average global 

supply chain (Voss & Whipple, 2009). 

To gain competitive advantage, organisations must outclass their competitors 

through their logistics performances. In other words, todayôs customers require full 

responsiveness, high quality products, and high reliability of supply, in small time 

windows at the lowest cost (Bourlakis & Weightman, 2004; Dong, 2006; Kleindorfer 

& Saad, 2005; Vlajic, Van der Vorst, & Haijema, 2012). Thus, organisations have 

turned their attention to their SCs and are trying to improve the efficiency by 

eliminating most of their non-value adding activities. To achieve this objective, 



33 | P a g e 
 

companies try to re-engineer their supply networks, to reduce their none-value 

added activities (strategies such as lean manufacturing practices), which leads them 

into higher levels of supply chain risk (Blackhurst et al., 2011; Deane, Craighead, & 

Ragsdale, 2009; Kleindorfer & Saad, 2005; Sheffi, 2015a). This approach causes 

them to become ñleanerò. 

Lean thinking is based upon a mind set of ñcontinuous improvementò, aimed at 

reducing waste and eliminating activities that do not add customer value 

(Schonberger, 2007; Stecke & Kumar, 2009). Accordingly, lean production is one of 

the initiatives that many major businesses around the world have been trying to 

adopt, to remain competitive in an increasingly global market (Carvalho, Duarte, & 

Machado, 2011; Dhingra et al., 2014; Winston, 2014; Zarei, Fakhrzad, & Jamali 

Paghaleh, 2011). It is argued that, by applying this strategy, the likelihood of 

disruption that could have a major impact on their supply chain performance 

increases (Blackhurst et al., 2005; Wagner & Bode, 2008; Zsidisin, Melnyk, & 

Ragatz, 2005).  

Nevertheless, some authors have argued that lean SCs are more vulnerable to 

logistical disturbances and are less robust and consistent in their performances 

(Dhingra et al., 2014; Dong, 2006; Kleindorfer & Saad, 2005). Consequently, 

companies with vulnerable SCs will be ousted by their competitors, because of a 

lack of competitive power (Christopher, Mena, Khan, & Yurt, 2011). In addition, 

Asbjornslett and Rausand (1999) claim that organisations are more vulnerable, when 

management is not fully aware of the threats and vulnerabilities, which their supply 

chain is facing in their day to day operations. Although the elimination of all the 

sources of vulnerability and risk in the supply network is highly unlikely, academics 

and practitioners have explored different measures, that can minimise such 

vulnerability and risks as well as, and, accordingly, the likelihood of disruptions.  

 

Figure 6 Rebalance of types of risks in supply chains 

Source: Adapted from: (Manners-Bell, 2014) 
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Meanwhile, Manners-Bell (2014) reports that, in the wake of the development of new 

business strategies, such as lean production and outsourcing business functions, 

the number of internal business risks have decreased. But at the same time, there 

was a sharp rise in the number of external sources of risk. The following sections will 

scrutinise the different types of risks that affects business operations and their effect 

on food supply chains. 

In recent years, many events that have led to disturbances in SC processes have 

been reported, including, for example, supplier failures caused by natural disasters 

or ýres in warehouses, delivery delays due to trafýc accidents, and product recalls 

due to a lack of fulýlment of quality or safety requirements (Jüttner, 2005; Sheffi, 

2005, 2015a; Vedel & Ellegaard, 2013). Disruptions to supply chains can prove 

costly, and it has been reported that supply chain disruptions have a direct effect on 

share prices, which could cause the affected company share value to drop on 

average by seven percent (Bhatia et al., 2013). Furthermore, it has been reported 

that both the frequency and the intensity of ñdisastersò (disruptions) is on the rise 

(Day, 2014). Figure 7 shows the total number of disaster and emergency 

declarations in the United States of America between 1953 until April 2016 (FEMA, 

2016). 

  
Figure 7 US Federal Disaster Declarations, 1953-2016 with trend line. 

Source: Adapted from (FEMA, 2016) 

It is reported that, the effect of disruptions on the companiesô operations and 

performances, consistently have a negative correlation. Additionally, examples of 

companies that were forced to leave the market due to disruption have been reported 

by various authors (Blackhurst et al., 2011; Munoz & Dunbar, 2015; Rice, 2013; 

Sheffi, 2005, 2015a) and will be discussed further in the following chapters.  
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2.3 Supply Chain Risks  

The existence of change and uncertainty in life have been well-understood facts for 

many centuries: as Heraclitus, the 6th Century B.C. Greek philosopher stated, ñThe 

only constant in life is changeò. Yet, many of us do take change for granted, and 

because of this feel unprepared to adjust ourselves to the changing environment. 

This section explores the term risk, its forms and various classifications of supply 

chain risks. 

The word risk derives from the early Italian word ñRisicareò which originally meant 

ñto dareò and, in this sense, risk is perceived as a choice rather than a fate 

(Massingham, 2010). The early literature on entrepreneurship discussed risk as a 

good thing and risk-taking was deemed a positive action leading to market innovation 

(Schumpeter, 1934 cited in Massingham, 2010). The most common contemporary 

view, however, is that risk infers the possibility that something may go wrong. The 

Stanford Encyclopaedia of Philosophy (2007) explains that risk is an unwanted event 

with negative consequences. In one of the early books on risk and uncertainty, 

Knight (1921) argues that the terms ñriskò and ñuncertaintyò are terms that, in 

practice, are often used interchangeably; however, Knight believes that, in the 

technical sense they are two quite different concepts. Risk and uncertainty are 

separated by the suggestion that if one does not know for sure what will happen, but 

knows the odds, that is risk, and if one does not even know the odds, that is 

uncertainty. Hence, uncertainty is, the ñrealm of judgementò. This highlights Vorst, 

Beulens, Wit and Beekôs (1998) defininition of uncertainty, as a condition in the SC 

where the decision-maker lacks information about the supply network and the 

environment; he/she is, therefore, unable to predict the impact of the uncertain event 

on SC. 

The literature shows that, modern supply networks are constantly under the threat 

of disruptions. Moreover, Marchese and Oôdwyer (2014) call attention to a survey 

conducted by Deloitte on large international manufacturing and retail companies, 

which revealed that SC risk is a troubling issue for managers. Among the executives 

surveyed, 48% reported an increase in the frequency of SC risk events, that had had 

negative outcomes in the last three years, compared to only 21% who reported a 

decrease. Furthermore, not only are these risks becoming more frequent, they are 
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also becoming costlier, as 53% of the surveyôs respondents stated. With the three 

costliest outcomes of SC risk events revealed as; the erosion of margins (54% of 

respondents), shifts in demand that elude effective management (40%), and 

disruptions in the þow of physical products (36%). From restaurants, to 

pharmaceuticals, to consumer products, SC risks increasingly permeate a wide 

range of sectors (Marchese, Paramasivam, OôDwyer, & Sopher, 2013). 

Whilst the consequences of disruptions created by risks (Section 2.3.5 below) might 

be; ýnancial losses, a negative corporate image or a bad reputation, eventually 

accompanied by a loss in demand, as well as potential damage to security and health 

(Jüttner, Peck, & Christopher, 2003; Marchese & Oôdwyer, 2014; Thun & Hoenig, 

2011). It is noted that, disruptions that affect one part of a SC, can reverberate 

throughout the chain and create disastrous effects in other parts of the supply 

network (Jüttner, 2005; Park et al., 2011; Vespignani, 2010). 

As mentioned in Section 2.2 above, the application of certain production strategies, 

those based on lean thinking to make supply networks more efficient, has also made 

them more susceptible to disruptions (Christopher & Holweg, 2011; Christopher & 

Lee, 2004; Pettit, 2008). It is, therefore, crucial for companies to have an effective 

SC Risk Management programme (2.3.6 below) in place (Diehl & Spinler, 2013). 

These concerns are especially relevant in the fast-moving consumer goods (FMCG) 

industry, which is characterised by low margins, high pressure for product 

availability, innovation and large marketing investments. 
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2.3.1 Classification of Risks 

Risk infiltrates in every dimension of our lives, both personal and professional. In 

every element of our daily routine, risks are encountered and managed. Supply chain 

risks can be as wide-ranging and different as the industries that are affected. 

Increased supply chain risks have been the major unintended consequence of two 

of the most significant business trends of recent decades: globalization and lean 

production (DHL, 2015; Diabat, Govindan, & Panicker, 2012). Driven by the quest 

for lower manufacturing costs or access to specialist capabilities, the increasing 

willingness of companies to source materials and components from around the 

world, has greatly increased the potential points of supply chain weakness, 

especially as some key production sites are now located in regions more vulnerable 

to natural disasters (Harrington, 2015; Zsidisin & Ritchie, 2008).  

In addition, Rao and Goldsby (2009) report that, supply chain risks can be classified 

in various ways: primarily by source of the risk, secondly by the nature of its impact 

and lastly by the extent of its influence. Indeed, diverse classifications of SC risks 

can be found in the literature. Risk itself has been termed differently by different 

authors or used interchangeably with alternative terms. The following are some of 

the most common words used for risk in the literature: disturbance (Mason-Jones & 

Towill, 1999), disruption (Blackhurst et al., 2005), vulnerability (Svensson, 2000), 

uncertainty (Carvalho, Barroso, Machado, Azevedo, & Cruz-Machado, 2012b; Vorst 

et al., 1998), disaster (Boin, Kelle, & Clay Whybark, 2010), and risk (Chopra & 

Meindl, 2013). It is notable that, ñno consensus is shown among authors about these 

conceptsò (Carvalho, Barroso, et al., 2012b, p. 330). 

The academic literature within the domain of SC, has sought to differentiate between 

the various forms of risk. On the one hand, by focusing on the availability of 

information, and on the other hand, by the intensity of the events resulting from risk 

(Oehmen et al., 2009). At the same time, some authors differentiate and classify 

risks based on the level of their predictability and their impact, ranging from 

completely unknown risks to completely known risks, and in terms of serious and 

immediate danger (Ghadge, Dani, & Kalawsky, 2012). Ponomarov and Holcomb 

(2009), argue that all activities in each SC are potentially subject to inherent risks. 

For instance, an unexpected disruption from external sources such as a natural 
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disaster or internal sources such as a failure to integrate all functions in SC may 

occur. Others categorise supply chain risk into two dimensions: operational risk or 

disruption risk. Tang (2006) describes operational risks as the inherent uncertainties, 

such as the uncertainties in demand, supply and costs. While describing disruption 

risks as, interruptions in the business flow, that are materialised by natural and man-

made disasters. Such as earthquakes, floods, hurricanes, terrorist attacks, or 

economic crises, namely currency evaluation or strikes. 

 

 

Figure 8 Supply Chain Risks 
Source: Adapted from (Deloitte, 2012, p. 3) 

 

Figure 8 illustrates how SCs are under constant threat from four types of risks: 

macro- environmental, extended value chain, operational and functional. The 

following bullet points are drawn from (Deloitte, 2012, p. 5) and explain each risk in 

more detail: 

Macro-environmental risks relate to the external forces that affect all the elements of 

the supply network. Such risks are generated by changes in global business, most 

especially globalisation. That on the one hand, has added value by giving access to 

less expensive labour and materials, and, on the other hand, has contributed to the 

complexity of supply networks. 
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Extended value risks are those that companies face in their supply networks (up and 

down stream), and relate to practices such as out-sourcing or reduction of the 

supplier base. Again, although these can add to a companyôs efficiency, they could 

increase the risk of major supply disruption. 

Operational risks are those that relate to a companyôs product development, 

manufacturing and potential disruption to such operations. Despite the efficiencies 

created by lean production, just in time inventories and capacity rationalization. 

Again, these practices have reduced the margin of error and made SCs susceptible 

to potential disruptions. 

Functional risks are related to the risks that support day to day activities, such as 

finance, human resources and legal and informational factors.  

Pointedly, Christopher and Peck (2004) categorize SC risks into three categories: 

internal to the firm, external to the firm but internal to the SC network and, finally, 

external to the network. Similarly, other prominent academics in the field of SC risks, 

consider them as organizational, network or comprising of natural or man-made 

disasters (Ghadge et al., 2012; Jüttner et al., 2003; Lockamy & McCormack, 2010; 

Wagner & Bode, 2006). These risks are then grouped, based on similarity and their 

interdependent nature as follows:  

Organizational risks commonly comprise of inventory risk, process/operational and 

management risk.  

Process or operational risk can be defined as risks initiated by operational events, 

disrupting material or information flow within the SC. 

Management risk is the type of risk that arises from managementôs inability to 

anticipate and react to market demands. According to Ghadge et al. (2012), SCRM 

literature lacks the identification of management risk as a critical factor contributing 

to a businessôs success.  
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Network-related risks arise from interactions between organizations within the SC 

network. According to Ghadge et al. (op.cit), supply and demand risks are the most 

studied risks in the dicipline of SC risk management. 

Environmental risks are defined as events driven by external forces, such as the 

weather, earthquakes and political, regulatory and market forces. For manufacturing 

companies, it is natural catastrophe risks that have served to focus the most 

attention on supply chain risks in recent years ï notably the Thailand floods and the 

Tohoku earthquake, both in 2011 (Sheffi, 2015a). These risks had a significant 

impact on various industries, especially the automotive and electronics sectors, 

where they clearly demonstrated the fragility of existing supply chains. 

Reputational risks are the risks that occur due to quality issues in the supply chain. 

Quality issues if not detected in a timely manner can easily escalate and lead to 

reputational risk. In some industry sectors, quality risks have become a primary 

priority for senior leaders. In the pharmaceutical industry, for example, one of the 

most critical risks is the so-called ñregulatory shutdownò imposed by regulators such 

as the U.S. Food and Drug Administration in response to quality issues (DHL, 2015). 

Cyber risks have faced the biggest change in recent years, with the speedy growth 

in digital communication and the increasingly interconnected nature of products, 

companies and supply chains. The rise in the frequency of severe cyber attacks has 

been staggering, and it can be expected that this will increase even further in the 

future (Mikkelsen & Khan, 2015). Cyber risks can cause reputational damage, 

operational disruption, intellectual property loss (Degun, 2013; Khan & Sepulveda 

Estay, 2015) and impacts all industries from finance to healthcare (Verzion, 2016). 
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2.3.2 Frequency and top 10 Supply Chain Risks 

Figure 9 shows top SC disruption pressures which have been indicated by 

managers around the globe. 

 

Figure 9 Supply chain disruption pressures 
Source: Adapted from (Ball, 2012) 

In a recent survey by DHL, of more than four hundred companies participating, more 

than 70% reported suffering at least one instance of supply chain disruption in the 

previous year (DHL, 2015). With the rise of risks such as natural disasters, socio-

political turmoil and many other risks, it is extremely important that companies can 

detect, monitor, and plan in advance, for events capable of damaging productivity, 

destroying profit and disrupting the supply chain. 

DHL overcomes this strenuous task with the collaboration of its red of partners 

around the globe, being active in 220 countries and territories. It is reported that DHL 

has more óeyes on the groundô than most organizations, operating 24 hours a day, 

seven days a week. This important resource enables DHL to continuously track, 

collate and analyze the worldôs most disruptive events, using this data to inform its 

innovative supply chain risk management platform, Resilience360®. To achieve 

better outcomes and greater supply chain resilience, DHL Resilience360® platform 

also partners with the worldôs leading risk intelligence data providers and delivers 

relevant disruption data to customers, providing alerts in near-real time along with 

detailed, regularly updated reports. Assessing over 258,000 records from the 
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Resilience360® platform in 2015, DHL analysts have identified (Figure 10) the top 

10 disruptive events (DHL Resilience 360, 2016). 

 

The explosions from 
3000 tons of highly 

hazardous 
chemicals 

devastated the port 
of Tianjin.The 

automative sector 
was badly hit, and 
285 fortune global 

500 campanies 
were impacted. 

 

Plant 

operations 

stopped and 

suppliers 

were 

exhausted as 

floodwaters 

closed over 

Chennai. 

Overall 

damages 

exceeded 

$1billion. 

 

 

No-shows and 
strikes by crane 
operators and 
truck drivers 

halted almost all 
operations, 

creating vast 
cargo blockage 
and congesting 

road routes. 

 

The downing of a 
Russian jet by 

Turkish air forces, 
led to 1250 cargo 
trucks, carrying 
Turkish goods, 

being held up at 
the russsian 

border. While 800 
containers 

awaited sea 
clearance at 

ports. 

 

Strikes 
involving some 
5000 workers, 

disrupted 
multiple 

industries. Fuel 
imports and 
agriculural 

exports were 
hit hardest. 

 

Drivers either 
refused to work or 
blockaded roads 
across the entire 
country. The pork 

and poultry industry 
experienced losses 
estimated at $184 
million in February 

alone. 

 

Significant 
losses from 

customs 
stoppages 
leading to 

congestion. 
With an 

estimated 
cost of $100m 

to private 
sector. 

 

Ocean carriers 
had to cancel 
services and 
make costly 
adjustments. 

Delays of up to 
10 days were 

experienced in 
late October 

and early 
November by 

container ships 
on both sides of 

the Atlantic & 
Pacific. 

 

Thousands of 
people were 

evacuated and 
airports and 

transportation 
hubs were closed 

in advance of 
hurricane 

Patricia, the most 
intense tropical 

cyclone recorded 
in the Western 
Hemisphere. 

 

Every form of 
transport in the 
USA was 
impacted by 
extreme 
weather in 
February 2015. 
Power was lost, 
flights were 
cancelled, and 
roads, trains, 
buses and 
ferries ground 
to a halt. 

Figure 10 Major Sources of Disruption on SCs 

Source: Adopted from: (DHL Resilience 360, 2016)  
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A study by Supply Chain Management World (SCMWorld) has identified that the 

second biggest level of concern in the eyes of SC professionals, was over potential 

natural disasters. Therefore, practitioners view extreme weather as a rising worry in 

their businesses (O'Marah, 2015a). Figure 11 shows the percentage changes in 

perceptions of external risk from 2013 to 2014: 

 

Figure 11 External threats percentage change from 2013 to 2014 

Source: Adapted from: (O'Marah, 2015a) 

2.3.3 Risk and Company Performance 

It is suggested that any serious disruption from each of the sources of risk (2.3.1 

Classification of Risks), can or will affect the performance of a company in 

predictable ways. Figure 12 shows the sequence of actions and the metrics of any 

relevant performance over time and in eight distinct phases: 

 

Figure 12 Disruption Profile 

Source: Adapted from (Sheffi & Rice, 2005) 
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Preparation: in some cases, a company can foresee and prepare for disruption, 

thus minimizing its effects. 

The Disruptive Event Itself: this may be of a different kind, including, for example, 

tornado hits, terrorist attacks, a supplier going out of business, or a union calling 

a ñwildcatò strike.  

First Response: whether there is physical disruption, labour disruption, or an 

information technology disruption. The first response is aimed at controlling the 

situation, saving or protecting lives, shutting down affected systems and 

preventing further damage. 

Initial Impact: the full impact of some disruptions is felt immediately. 

Full Impact: whether it is immediate or delayed, once the full impact hits, 

performance often drops precipitously. 

Recovery Preparations: such preparations for recovery typically start in parallel 

with the first response and sometimes even prior to the disruption (if it has been 

anticipated). 

Recovery: to return to normal operational levels, many companies make up for 

lost production by running at higher-than-normal utilization, using overtime as 

well as suppliersô and customersô resources. 

Long-Term Impact: it typically takes time to recover from disruptions, but if 

customer relationships are damaged, the impact can be especially long-lasting 

and difficult to recover from. 

2.3.4 Supply Chain Vulnerability 

As it was pointed out in section 2.3, different authors use a range of different words 

to describe risk. However, vulnerability is one of the most common words within the 

literature on SC risk and this section, therefore, assesses the literature that deals 

with vulnerability. 

Todayôs business environment is harsher for several variable reasons. Firstly, 

natural and man-made disasters occur more frequently (Figure 13). Secondly, SCs 
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are becoming more complex and multi-tiered. Thirdly, to improve their financial 

performances, SC managers must apply initiatives to boost their revenues (just in 

time inventories, the reduction of supplier bases and outsourcing). However, it is 

believed that driving a business strategy focused primarily on cost reduction without 

sufficient regard for risks, could make the food supply chain even more brittle 

(Manning & Soon, 2016; Viswanadham & Samvedi, 2013). Finally, competitive 

pressures force managers to take ñcalculated risksò to improve the companyôs 

standing in the market. All in all, these risks have adverse consequences and make 

SCs more vulnerable and brittle (Dani, 2009; Hollnagel, Woods, & Leveson, 2007; 

Svensson, 2000; Takahashi, 2011; Tang & Tomlin, 2008; Wagner & Bode, 2006; 

Zsidisin et al., 2005). 

 

Figure 13 Disruption of natural and man-made disasters over time 
Source: Centre for research on Epidemology of disasters, retrieved from (Wagner & Neshat, 2010) 

Throughout the progress of the disaster, from the start, during and after supply chain 

disruptions, companies can lose; up to seven percent of their market share, revenue 

and incur high recovery costs (Bhatia et al., 2013). It has been claimed that ñif supply 

chain managers were more capable of measuring and managing supply chain 

vulnerability, they could reduce the number of disruptions and their impactò (Wagner 

& Neshat, 2010, p. 121). 
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As mentioned before, there are confusing proclamations regarding vulnerability and 

risk. For example, some authors (Sheffi & Rice, 2005) believe that reducing the 

vulnerability within supply chains, is equivalent to a reduction in the likelihood of a 

disruptive event, which results in an increase of resilience. However, others such as 

Pereira et al. (2014) argue with this statement and advise that this is not always the 

case, as predicting the likelihood of a risk is sometimes impossible and there is no 

assurance that reducing risks will lead to less vulnerability of supply chain or more 

resilience. Described below, are some of the approaches that categorize supply 

chain vulnerability. 

The concept of vulnerability had initially been used in military applications, but; 

Asbjornslett and Rausand (1999) use vulnerability in other contexts such as human 

and societal systems, biological or eco-systems, databases and computer systems, 

organisational structures and financial and industrial systems (Gallopín, 2006). 

Vulnerability is mostly seen as being specific to unrest that interrupts the system; in 

other words, a system can be vulnerable to certain disturbances and not to others. 

Vulnerability is also thought of as a susceptibility to harm, a potential for change or 

transformation of the system when confronted with a perturbation, rather than as the 

outcome of this confrontation. The factors that can contribute to vulnerability in 

production systems are listed in Figure 15. 

Asbjornslett and Rausand (1999) categorise threats to systems using two main 

factors: internal and external. Internal factors are staff factors, maintenance factors, 

human factors, management and organisational factors, technical failures and 

system attributes. External factors are financial factors, market factors, legal factors, 

infrastructure factors, societal factors and environmental factors. They claim that the 

ñmain difference between risk and vulnerability is that risk analysis focuses on the 

human, environmental and property impacts of an accidental event, while a 

vulnerability analysis is focused toward the survivability of the systemò (Asbjornslett 

& Rausand, 1999, p. 225). 

A basic vulnerability assessment involves answering three questions: What can go 

wrong? What is the likelihood of that happening? What are the consequences if it 

does happen? In Figure 19, vulnerability is highest when both the likelihood and the 

impact of disruption are high. Rare, low- consequence events represent the lowest 
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levels of vulnerability and require little planning or action. Disruptions that combine 

high probability and low consequences are part of the scope of daily operations 

management in the normal flow of business. In contrast, those disruptions that are 

characterized by low probability but high impact, call for planning and a response 

that is outside the realm of daily activity (Sheffi & Rice, 2005). In line with the 

frequently quoted business principle that ñyou canôt manage what you donôt 

measureò, it is recommended that SC managers need support in quantifying and 

thus mitigating supply chain vulnerability (Wagner & Neshat, 2010). 

 

 

 
Figure 14: The Vulnerability Framework 

Source: Adapted from (Sheffi & Rice, 2005) 

 

The vulnerability framework categorizes the relative likelihood of potential threats to 

an organisation and the companyôs relative resilience to these disruptions. Such 

frameworks will enable and direct managementôs attention to prioritizing and 

planning for unforeseeable threats (Coutu, 2002; Sheffi, 2005; Sheffi & Rice, 2005). 

They recommend that SC managers must not only consider familiar risk factors such 

as the financial viability of their vendors, the likelihood of natural disasters, the 

availability of energy supplies and so on, but they must also worry about terrorism 

and the vulnerabilities of more complex, sensitive global supply chains. 
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Pioneer authors on risk management (Kleindorfer & Saad, 2005; Wagner & Bode, 

2006) have highlighted the importance of quantifying and measuring SC 

vulnerabilities. Measuring the vulnerabilities of a SC is regarded as a particularly 

difficult task since todayôs chains are becoming multi-tiered, and there are no well-

developed metrics for evaluating the factors on which vulnerability depends (Pettit 

et al., 2013; Wagner & Neshat, 2010)

 

Figure 15 Factors/threats contributing to the vulnerability of a production system 
Source: Adapted from (Asbjornslett & Rausand, 1999, p. 222) 

 



49 | P a g e 
 

 

Table 3 summarises the main differences between risk analysis and vulnerability 

analysis: 

Risk Analysis Vulnerability Analysis 

What can go wrong? 
An extended set of threats and 

consequences 

How likely is it to happen? 
Adequate resources to mitigate and 

bring the system back to new stability 

What are the consequences? 
The disruption time before new stability 

is established 

 
Table 3 Differences between risk and vulnerability analysis 

Source: (Asbjornslett & Rausand, 1999) 

Supply chain vulnerability is defined by Christopher and Peck (2004) as an exposure 

to serious disturbance. Conversely, Jüttner et al. (2003) define vulnerability as the 

propensity of risk sources and risk drivers to outweigh risk mitigating strategies, thus 

causing adverse SC consequences. It is believed that while ña SC disruption is the 

trigger that leads to the occurrence of risk; it is not the sole determinant of the ýnal 

loss. Rather, the susceptibility of the SC to the harm of the situation is of signiýcant 

relevance, and this leads to the concept of supply chain vulnerabilityò (Wagner & 

Neshat, 2010, p. 221). 

There is evidence that SC characteristics are antecedents of SC vulnerability and 

impact both on the probability of the occurrence of, as well as the severity of, SC 

disruptions. Accordingly, vulnerability is defined as the ñmanifestation of the inherent 

states of the system that can be subjected to a natural hazard or be exploited to 

adversely affect that systemò (Aven, 2011, p. 515). Furthermore, it is claimed that 

the more complex a network is, the more interfaces exist and the higher the 

vulnerability will be (Gunasekaran, Subramanian, & Rahman, 2015; Peck, 2006). 

After seven years of research on the topic of enterprise resilience with major 

companies in retailing and chemical companies, such as Johnson & Johnson and 
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Unilever; Fiksel, Polyviou, Croxton, and Pettit (2015) claim to have identified most 

pertinent factors that can cause perturbations and vulnerability within the supply 

chains of organisations. Their research has identified six major vulnerability sources. 

Vulnerabilities that in their eyes are inherent to the business and difficult to avoid. 

 Definition 
Principal factors in supply chain 

resilience 

Supply Chain 

Vulnerabilities 

Factors that make an 

enterprise susceptive to 

disruptions 

1. Turbulence 
2. Deliberate threats 
3. External pressures 
4. Resource limits 
5. Sensitivity 
6. Connectivity 

 

Supply Chain 

Capabilities 

Attributes that enable an 

enterprise to anticipate 

and overcome disruptions 

1. Flexibility in sourcing 
2. Flexibility in manufacturing 
3. Flexibility in order fulfilment 
4. Capacity 
5. Efficiency 
6. Visibility 
7. Adaptability 
8. Anticipation 
9. Recovery 
10. Dispersion 
11. Collaboration 
12. Organisation 
13. Market position 
14. Security 
15. Financial strength 
16. Product stewardship 

 

Table 4 Supply Chain Vulnerabilities and Capabilities 

Source: Adapted from (Fiksel et al., 2015, p. 81) 

 

In their research, Fiksel et al. (2015) report that in the eyes of the companies that 

they have researched, turbulence in business environments that are external to 

companies, are the most important cause of vulnerability. In fact, it is agreed that by 

increasing the supply chain capabilities, the vulnerability of the supply chain 

decreases. Therefore, resilience in supply chains cannot be obtained without 

involving the capabilities (Pereira et al., 2014).  
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2.3.5 Examples of Supply Chain Risk and Vulnerability 

A prime example of the vulnerability of SCs in this sector is the West Coast port 

strikes in late 2014 and early 2015 in the United States. This industrial action, led to 

delays in loading and unloading of vessel operations. The delays are estimated to 

have cost the U.S retailers as much as $7 billion, from a combination of lost sales 

and the need to reroute products. The magnitude of this industrial action went far 

beyond the retail industry and it is estimated that the U.S. agricultural sector faced a 

major reduction of exports by $1.75 billion a month, thus, for a while McDonaldôs 

customers in Japan were restricted to small portions of fries as the dispute delayed 

shipments of frozen food from the U.S. (DHL, 2015). 

The most recent disaster that has captured global news, is the Tianjin explosions in 

China. Two massive explosions occurred on the 12th of August 2015 in Ruihai 

International Logistics warehouse, which stores and transports chemicals, located in 

the Port of Tianjin. Founded in 2011, Ruihai Logistics specializes in moving 

hazardous cargo, handling about one million tons of cargo annually. According to a 

report by Hornby (2015) there were 114 fatalities, 700 others injured and more than 

50 still missing. The blasts damaged 17,000 homes affecting 30,000 people. In the 

two-mile blast zone radius, buildings including warehouses, port buildings and 

processing facilities were extensively damaged. Tianjin Mayor ñHuang Xingguoò 

confirmed that 176 companies were in areas of the explosions.  

What is more, Resilinc (2015) states that, many immediate impacts on the 

companies in the Tianjin area such as factories, warehouses and other services in 

the Port of Tianjin, faced extensive damage. The explosion and its resulting wave hit 

thousands of shipping containers and left them beyond salvage. Specifically, 

Evergreenôs subsidiary, Kingtrans International Logistics- that was located 500 

meters from the explosions- reported that they could face tens of millions of 

Renminbi (the official currency of the People's Republic of China) in financial losses, 

as the plant and shipping containers it owns have been destroyed. The price of the 

explosion is believed to have cost insurance companies nearly $1.5 billion, with 

uninsured losses several times higher. Because of these explosions, Toyota Motor 

Co., Ltd. and Deere & Co. shut down operations in Tianjin. Companies across China 
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faced delays and disruption to raw material supplies, from oil to iron ore, and had to 

look for different export routes to get products to customers overseas (DHL, 2015). 

2.3.6 Supply Chain Risk Management 

Supply chain risk management is central to mitigating and controlling the 

vulnerabilities of an organisationôs supply network, and is most effective when 

undertaken through a co-ordinated approach between all the supply network 

members (Jüttner et al., 2003; Sawik, 2014; Vedel & Ellegaard, 2013). Effective risk 

management also requires a comprehensive approach: ña special challenge for 

supply chain risk management lies in the multitude of risks within a supply chain; a 

central aspect is the identiýcation of the significance of a particular risk for a supply 

chainò (Thun & Hoenig, 2011, p. 243). 

As mentioned in sections 2.3 and 2.3.3 above, supply chain disruptions can leave 

immediate and long term damaging effects on a companyôs financial performances 

(Ambulkar, Blackhurst, & Grawe, 2015; Bhatia et al., 2013; Hendricks & Singhal, 

2005). It has long been accepted that Supply Chain Risk Management (SCRM) is a 

necessity in todayôs business (Christopher & Lee, 2004; Melnyk, Closs, et al., 2014; 

Tang & Tomlin, 2008; Wagner & Neshat, 2010). Likewise, it is clear to supply chain 

professionals that a well-functioning supply chain operation is a paramount factor to 

the success of any organization. Along with a companyôs capacity to continue its 

global operations with all the added complications, such as supply and demand 

volatility, the extreme pace of the introduction of new products and services, and 

sustainability. To this date, however, the issue of SCRM in the FMCG industry has 

not yet been analysed in detail (Weise, 2008 cited in Diehl & Spinler, 2013). 

Numerous examples of SC vulnerability and disruptions have been reported in 

FMCG; in the book ñBuilding a Resilient Supply Chainò. Sheffi (2005) explains that, 

a major instance of the vulnerability of SCs in this sector, is the West Coast port 

strikes in 2002. Due to strikes with the logistical companies, major FMCG companies 

such as P&G were facing delays. In this case, P&G expected its suppliers to search 

for solutions to the problem. Accordingly, P&G replaced several of its transportation 

providers with those who were better ýtted to the urgent and passionate P&G culture. 

Twelve years on since the west coast industrial actions, the same strikes happened 
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in 2014 and 2015, resulting in uncertainty and financial losses for American and 

global businesses trading with the US (section 2.3.5 above).  

One of the key responsibilities within SCM is the collection and generation of risk-

related information. Again, managing risk essentially consists of reducing the 

probabilities and effects of loss-generating events in the up-stream supply chain. As 

noted earlier, the probability and impact reduction cannot be materialised without 

knowledge, which makes information gathering, an essential task for the SC 

manager (Vedel & Ellegaard, 2013; Zsidisin et al., 2005). In recent decades, most 

large private enterprises adopted systematic approaches to managing their risks, 

notably through insurance and active mitigation of supply chain risks.  

A recent study by Pearson, Crosnier, Kaltenbach, Schatteman and Hanifan (2014) 

indicates that SCRM is now a key consideration when designing and operating SCs 

and is valued by organisations alongside other critical areas such as cost, service, 

inventories and sustainability. However, SCRM is still an emerging and promising 

new field for researchers, one that has some open-ended boundaries in scope and 

allows investigation into practical strategies to improve SC robustness and resilience 

to deal with unexpected events (Colicchia & Strozzi, 2012; Sodhi, 2005). This is 

particularly the case since it is argued that ñrisk-based strategies are most effective 

when hazard probabilities are known or can be estimatedò (Park et al., 2011, p. 396). 

Following a comprehensive review on supply risk literature, Manuj and Mentzer 

(2008) prepared a framework (Figure 16) for managing global SC risks: 

 

Figure 16 Global Supply Chain Risk Management and Mitigation Framework 

Source: Adapted from (Manuj & Mentzer, 2008, p. 144) 
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ü Step One: Risk identiýcation: identifying and classifying supply risks. 

 

ü Step Two: Risk assessment and evaluation: analysing and evaluating the 

identiýed risks. 

 

ü Step Three: Supply risk reduction: using various risk management strategies. 

 

ü Step Four: Strategy implementation: using various enablers such as 

organisational learning and performance metrics 

 

ü Step Five: Mitigation of risks within the supply chain and preparation for future 

risk events. 

In addition to the five steps, other researchers believe that supply chain risk 

management starts with classification of the risks. Accordingly, risk classification 

allows SCM managers to ñobtain a collective viewpoint on the group of factors, to 

help to identify the sources of maximum riskò (Diabat et al., 2012, p. 3041). Supply 

chain risks were mentioned in section 2.3, however, scholars such as Tang (2006) 

add that the sources of supply chain risks originate from Product, Supply, Demand 

and Information management (the management of risks that is initiated in any the 

flows within the SC). 

 

 
Figure 17 Four basic approaches to manage SC risks 

Source: Adapted from (Tang, 2006, p. 453) 
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It is notable that, risk management strategies usually tend to be company-specific 

rather than adopted at SC level and that only a few companies are aware of the 

extent of risk that threatens their SC (Jüttner et al., 2003; Tang & Tomlin, 2008; Thun 

& Hoenig, 2011). Therefore, Pearson et al. (2014) recommend that regardless of the 

approach taken, visibility is vital. Indeed, companies should invest in capabilities that 

enable them to monitor their end-to-end SC in real time effectively. Doing so, allows 

the companies to identify the potential threats proactively and respond before they 

become problems.  

Lou Ferretti Project executive, product/environmental compliance and SC Social 

responsibility at IBM, speaking in a webinar hosted by Resilinc in May 2016, 

indicated that: ñbetter visibility gives you time and that leads to more options. 

Therefore, knowing what you need to know at the time of disaster is pivotalò. For 

example, the floods that inundated Thailand in 2011 and damaged large high-tech 

manufacturing companies. Where subsequent studies identified that, companies do 

not have a holistic view on the supply chain risks. In fact, Manners-Bell (2014) state 

that, when out-sourcing production (and risk), only 10 per cent of manufacturers 

undertake any sort of risk assessment. 

In this context, a recent study by OôMarah, John, Blake and Manent (2014) has 

identified the most common methods of risk identification currently used by SC 

managers. Practitioners regard supplier relationship management as the most 

important factor in the identification of risk (Figure 18).

 

Figure 18 Methods for identifying and assessing supply chain risk 
Source: Adapted from (OôMarah et al., 2014) 
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In continuation, with the previously described research design map in Figure 3; in 

order to answer the research questions and develop a conceptual framework for 

resilient food supply networks, the literature examines the characteristics of food 

supply chains (Section 2.4). Emphasising the importance of creating a resilient 

enterprise, whilst at the same time comparing different proposed frameworks for 

resilience of supply networks. 

2.4 Food Supply Chains: Their Importance  

Food is, of course, an essential element of daily life, but, in our complex culture, the 

role of food for basic survival is often overlooked. (Bourlakis & Weightman, 2004; 

Bruemmer, 2003; Dani, 2015). Nowadays, agricultural products to reach the 

consumers table, go through different steps of food supply chains (Figure 19). It is 

believed that before the industrial revolution, in the late eighteenth and throughout 

the nineteenth century, the length of food supply chains was shorter. This meant that 

human communities all over the world tended to source locally from the farms near 

their place of habitat. The earliest human settlements were in the regions between 

Mesopotamia and Lower Egypt known as the Fertile Crescent. These settlements 

had sufficient water resources and fertile soil to produce sufficient food to cover their 

demand. However, other settlements such as the nomadic tribes had to make 

difficult decisions to survive the challenges; for instance, decisions such as whether 

to produce food and how to transport food to cover their demand; therefore, it is 

believed that these nomadic settlers were the first supply chain managers on Earth 

(Mena & Stevens, 2010).  

As mentioned earlier, the term Supply chain is a relatively new concept that emerged 

in the 1980ôs. Initially, the study of SCôs has predominately focused on industries 

that involve complex assembled products, like automotive and electronics. However, 

food supply chains are different form these industries. Consequently, ñblindly 

importing the concepts of other industries to food supply chains would be riskyò 

(Mena & Stevens, 2010, p. 2).  

By 2050, the worldôs population will reach over 9.7 billion, 34 percent higher than 

today. The Food and Agriculture Organization of the United Nations (FAO) report 

that, nearly all this population increase will occur in developing countries. The same 
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report predicts that urbanization will continue at an accelerated pace, and about 70 

percent of the worldôs population will be urban (compared to 49 percent today). There 

will be a rise in income levels; it is estimated that they will be many multiples of what 

they are now. To feed this larger, more urban and richer population, food production 

(net of food used for biofuels) must increase by 70 percent (FAO, 2016; Farina, 

2000).  

The World Bank estimates that, by 2030, worldwide demand for food will increase 

by 50% from 2009 (Evans, 2009). Furthermore, this substantial growth in population 

(demand) will put the global food supply under great pressure. Most growth will occur 

in emerging markets. These markets have traditionally been agriculture-based 

economies, but in recent years, they have witnessed explosive growth of the middle 

class, driven by greater industrialization and urbanization. An emerging middle class 

creates changing dietary habits, such as consuming more meat and dairy. These 

foods are more resource intensive, which puts local supply chains under greater 

pressure. These factors alone make the production and distribution of food a critical 

issue for the 21st century (Dani, 2015; Deloitte, 2013; Elliott, 2014; Li, Wang, Chan, 

& Manzini, 2014; Manning & Soon, 2016). 

To satisfy the ever-growing demand for food, todayôs food supply chain has become 

global, with numerous participating companies and organisations involved within 

them. Figure 19 depicts the general structure of a typical food chain. At the farm end 

of the chain, are producers such as fishing and agriculture, while in the middle there 

are processors, packaging suppliers, distributors, wholesalers, retailers and 

caterers, and finally there are the consumers. Estimates show that global food retail 

sales are worth approximately four trillion US dollars annually, with 

supermarkets/hypermarkets accounting for the largest share of sales. Most of the 

leading global retailers are European and U.S firms. As large multinational retailers 

expand their presence in developing countries, small retail firms increasingly account 

for a smaller share of total food sales. 
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The top 15 global supermarket companies comprise of more than 30 percent of world 

supermarket sales. With improved technologies and economies of size, these 

retailers enjoy operating cost advantages over smaller local retailers (USDA, 2016).  

Rank Retailer Country of Origin 
Revenue  

(US $Billion) 

1 Walmart United states $469.1 

2 Tesco PLC England $101.2 

3 Costco Wholesale United Sates $99.1 

4 Carrefour S.A. France $98.7 

5 Kroger Co. United States $96.6 

6 Lidl Stiftung Germany $87.2 

7 Metro AG Germany $85.5 

8 The Home Depot United States $74.7 

9 ALDI Germany $73 

10 Target Corporation United States $71.9 

11 Walgreen United States $71.6 

12 CVS Caremark United States $63.6 

13 Aeon Ltd. Japan $63.1 

14 Groupe Auchan France $59.4 

15 Woolworths Ltd Australia $58.6 

Table 5 Top 15 Worldôs Biggest Retail Giants 

Source: Adapted from (Rahate, 2015) 
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A study by Tommi et al. (2009), explains the importance of supply chains when it 

comes to the food sector. It describes the interrelation of the units involved within a 

food supply chain. These interrelated units have been identified as food producers, 

food processors, food distributors and food consumers.  

Table 6 below, summarises the overall view of the interrelated units of a food supply 

chain. Considering food supply chains, it can be seen from Table 6 that, food moves 

via interrelated units from the producers to consumers, starting from production, 

processing, distribution, retailing and consumption (Deloitte, 2013). Food supply 

chains are social-ecological systems, that are formed via biophysical and social 

factors linked through feedback mechanisms (Tendall et al., 2015). 

Stakeholder  

Roles 2. Research & 
Development 

3. Farming 
4. Ranching 
5. Trading 

6. Harvesting  
7. Butchering 
8. Processing 
9. Value added 

processing 
10. Manufacturing 
11. Marketing and 

Sales 

¶ Distributing 

¶ Retailing 

¶ Shopping 

¶ Consuming 

 

Key Issues ¶ Management 
capabilities 
(e.g. Brand and 
Risk 
management) 

¶ Strategy  
(e.g. Market 
strategy) 

¶ Financial 
issues (e.g. 
Input and sale 
price volatility) 

¶ Strategy  
(e.g. Going 
global, 
regulatory) 

¶ Achieving scale  

¶ Supply chain 
strategy  
(e.g. Vertical 
integration, 
security and 
safety) 

¶ Strategy 
(e.g. 
Consumer) 

¶ Supply chain 
strategy 
(e.g. Vertical 
integration, 
traceability) 

¶ Food process  
(e.g. High prices, 
price volatility) 

¶ Food security 
 (e.g. Availability) 

¶ Food safety  
(e.g. Traceability) 

¶ Health & wellness 
 (e.g. Obesity) 

Stakeholder  

¶ Public Health & Safety 

¶ Public Policy 

¶ Food and Product Security 

¶ Security (e.g., Resources. Land & Food availability and allocation) 

¶ Public Support 

 

Table 6 Stakeholders and Key issues in Food Supply Chains 
Source: Adapted from (Deloitte, 2013) 

2. Processors 1. Producers 3. Distributors 4. Consumers 

5. Governments/NGOs/ Regulators  
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As depicted in the above table, food moves in a ñdomino-like fashionò where it starts 

from the first unit; farmers, to the last unit; consumers. Correspondingly, once there 

is a money transaction from the consumer, then it moves into a reserve process, 

such as consumer to processor. The activities within a farm to fork network 

incorporate social, economic, political, institutional and environmental processes 

and dimensions. These activities lead to a number of social and environmental 

outcomes, as well as a certain level of food security (2.4.3.1) ñwhen all people at all 

times have access to sufficient safe, nutritious food to maintain a healthy and active 

lifeò (Tendall et al., 2015, p. 18).Figure 19 shows the relationships amongst various 

nodes within the farm to fork journey. It also illustrates the simplicity of such 

movements within the supply chain of food. However, such movements seem to be 

simple in the illustration, but, when it comes to real life practice, there are massive 

complexities behind it. Farm to fork networks involve various stages, running through 

production, processing, distribution, and even the disposal of unwanted food. It is 

believed that the length of the farm to fork cycle is, on average, almost 1300 miles 

long (Ahumada & Villalobos, 2009; Boehlje, 1999; Li et al., 2014; Vorst et al., 1998). 

The case study companies that have contributed to this research, have supply 

chains spanned throughout the globe and, more specifically, within the United 

Kingdom. The reasons behind the selection of each case study company, their 

history and their foot print within the British food supply chain has been thoroughly 

explained, separately, in chapter 5 below. 

 


















































































































































































































































































































































































