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ABSTRACT  
 

Purpose  

The purpose for the research was to explore, the relationship between the stakeholder approach and sustainability. 

Expanding the stakeholder approach as a strategy to further supply chain sustainability, through a comparison of 

three “beef” supply chains, cattle beef, plant-based beef, and cultured beef.  

 

Research design  

The research design was based on a multiple-case study, which allowed for a comprehensive understanding with a 

minimal number of cases. The study followed an inductive theory extending approach, through the examination of 

patterns, and propositions derived from the data analysis, rather than proposing assumptions. The main focus for 

the case-study format was to establish analytic generalizability, through the inclusion of qualitative and quantitative 

data.  

 

Findings 

Widening the scope to include non-human stakeholders, can provide firms with a better understanding of the 

external environment in which they operate in. It was found that the inclusion of non-human stakeholders, could 

further the clarification of boundaries and impact measurements, that often hinder the implementation of the 

three dimensions of sustainability during the decision-making process. In addition, considering the impact on non-

human stakeholders, for each stage in the supply chain, also identified hot-spots more precisely.  

 

Implications of research  

Contributing to a radical perspective that has slowly gained traction in recent years, by extending stakeholder status 

to non-human entities as an approach to implement and protect essential ecosystems, through the development 

of sustainable supply chains.   

 

Limitations and future research  

The limited number of cases that were included, should be noted when considering the generalizability of the 

research findings. Additional cases within the industry, and research extending to other industries should be 

conducted. The analysis examined the impact on one, non-human stakeholder: the natural environment. 

Additional, non-human entities affected as a result of firm activities should also be considered. Such as the sentient 

beings used for the production of cattle beef, other eco-systems such as oceans, and habitat’s that are being lost 

in the process. The limitations should fuel future research to sustain long-term solutions to the current issue as it 

develops.  
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CHAPTER 1:  INTRODUCTION  

 

As our natural environment continues to deteriorate at an increased rate, the long-term effects and 

consequences are becoming more apparent than ever. The pursuit of short-term profit at the 

expense of our environment, has created a dire situation for the survival of future generations 

(Adetunji, 2011).  Mother Earth functions within a delicate balance, where we are tipping the scales. 

Scientists have only scratched the surface, when it comes to understanding our planet, and the 

complex interconnections that are being altered by human activity (Barnosky & Hadly, 2015). For 

example, the iron and nutrients needed for deep ocean life, and fertilization for the Amazon to thrive, 

is found in the Saharan desert. Dust storms that originated in the desert transports, an estimated 50 

million tons of microbes to the Atlantic Ocean, and the Amazon each year (Radford,2014). Our 

atmosphere is also a protective shield from dangerous sun radiation, and an essential component for 

sustaining life on Earth.  These complex systems have evolved since the creation of our planet, and 

forms the life support system for all living beings (Rowland, 1986).  

 

The agricultural sector carries a significant demand on the environment, that has long-term and 

irreversible repercussions. Agriculture is one of the greatest contributors to deforestation. The 

continued transformation of Earth’s natural land for food production, has led to enormous habitat 

loss, and a principal driver of extinction (Norris, 2008). Human beings just as much as wildlife depend 

on the planets natural state, for the continuation of Mother Earth to provide for us (Neira, 2015). A 

thriving ecosystem is an essential weapon in combating climate change, absorbing the excess 

pollution that is emitted into the atmosphere. All living beings including humans, will bear the 

outcome from the diminishing health of the environment (Sauer, 2019).  

 

From a business perspective the economy operates within a subset of a larger environment. As a part 

of this system human beings are interconnected to the natural world, meaning that a healthy society 

is dependent on a healthy and functioning ecosystem.  Therefore, the state of the natural 

environment should be considered a business case as well. The cost of inaction surpasses the cost of 

proactivness (“The Economic Consequences of Climate Change”, 2015). For example, 2016 was the 

hottest year recorded in 139 years of climate records, and 2018 was recorded as the fourth hottest 
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year on record (“2018 was 4th hottest year on record for the globe”, 2019). Hotter air temperature is 

accompanied by destructive heat waves, which can spread disease, disrupt animal habitats, and 

cause massive forest fires, such as the ones observed in 2018, in California (Borunda, 2018). The state 

experienced the deadliest wildfires on record totaling 8,527 fires covering 1,893,913 acres of land 

(“Top 20 Most Destructive California Wildfires”, 2019). This affected approximately 19,000 homes 

and businesses, and the cleaning costs alone after this massive natural disaster amounted to $3 

billion (“California wildfires costs soar past last year’s records”, 2018). In addition, the rise of 

atmospheric temperature also carries heavy consequences. Including the rise in tropical storms 

observed in 2017. Scientist have predicted that warmer atmospheric temperature, will increase the 

atmospheric moisture content resulting in an escalation of tropical cyclone rainfall. As sea level rises 

it can be expected that higher storm surge levels will be detected, as well as an increase in the 

intensity of the storms, having the potential for more extensive destruction per storm (“Global 

Warming and Hurricanes”, 2019). In 2017, the U.S. accumulated a combined cost of $268 billion, 

which was the aftermath of three hurricanes, resulting in the most expensive year out of 38 seasons 

(Dapena,2018). These examples, only highlighted a fragment of natural disasters and events 

occurring globally. The health of the natural environment not only influences, our survival, our health, 

our society, but also impacts the economy and business environment.  

 

1.1 INSPIRATION FOR WRITING THE THESIS  

 

As a society the rate in which we currently demand resources from Mother Earth, is not sustainable 

in the long term. The current business paradigm, has failed to protect and represent non-human 

entities in a sufficient way, noted by the declining state of our ecosystems (Starik,1995). As these 

issues can found at the forefront of the public agenda, it has created the possibility for meaningful 

change (Pralle, 2009). The motivation for this research topic, is driven from the urgent time we as a 

society at present face, being able to make a difference before the damage becomes irreversible 

(General Assembly GA/12131, 2019). It is a crucial time reflected in the topics of the study, by 

addressing current events unfolding in today’s climate.   
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In the business environment oftentimes, entities who are in most need of protection, are overlooked 

suffering the greatest impact (Height & Griffiths, 2009). Therefore, it was chosen to investigate how 

the inclusion of non-human entities, that are repeatedly omitted in the decision-making process of a 

firm, influenced supply chain sustainability. For non-human entities to be considered by organizations 

it was important to explore the concept on non-human stakeholders as well. Focusing on an 

expanded stakeholder approach for the development of sustainable supply chains. This relationship 

was evaluated for the supply chain of “beef”, considering the impact inflicted on a non-human entity: 

the natural environment. The objective for this research was to contribute to the extant literature 

through an investigation, that offered a new perspective and approach, to facilitate the protection 

of non-human entities, through the establishment of efficient and sustainable supply chains. This 

could be viewed as a radical concept, by extending stakeholder status to non-human entities. Our 

planet needs a drastic change, and the notion of extending human rights to ecosystems, as a means 

to adequately protect and preserve our environment, has gained traction represented through 

recent research and literature (Berman, 2017). As stated by John Elkington (2018), frameworks alone 

cannot create substantial change without “the necessary radical intent” (Elkington, 2018). 

 

1.2 RESEARCH QUESTION 

 

How will widening the scope of the stakeholder approach to include non-human stakeholders impact 

supply chain sustainability across the “beef” supply chain? 

 

1.3 STRUCTURE OF THESIS  

 

The introduction reflected the motivations behind the thesis, and highlighted problem areas, which 

lead to the research question. Key topics of the study, were then presented and explored, through a 

literature review. The methodology outlined, how the research paper was conducted, which 

expanded on methods that were chosen, how they were applied to the data collection process and 

analysis. The data obtained for the three cases was then presented through a within case analysis, 

followed by a cross-case analysis. In addition, contrasting literature was introduced, as a mechanism 
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for strengthening the research validity.  A summary of the findings, highlighted the principal patterns 

encountered in the analysis, and propositions that emerged were defined. Followed by the 

conclusion, implications of the study, as well as limitations, concluded by suggestions for future 

research.  

 

1.4 DEFINITIONS 

 

Supply chain  

“A set of three or more entities (organizations or individuals) directly involved in the upstream and 

downstream flows of products, services, finances, and/or information from a source to a customer”  

(Mentzer et al., 2001, p.4). For the purpose of the research only actors in the direct supply chain were 

included.  

 

Focal firm 

Companies that “(1) rule or govern the supply chain, (2) provide the direct contact to the customer, 

and (3) design the product or service offered” (Handfield & Nichols,1999 as cited in Seuring & Müller, 

2008, p.1699).  

 

Sustainability 

Sustainable development is defined as “a development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” (WCED, 1987).  

 

Stakeholder 

“Any group or individual who can affect or is affected by the achievements of the firm’s objectives” 

(Freeman, 2010, p.720). 

 

Non-human stakeholder 

“Any naturally occurring entity which affects or is affected by organizational performance”  (Starik, 

1995, p.216)  
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CHAPTER 2: LITERATURE REVIEW 

 

The aim for the literature review, was to evaluate and understand the existing body of literature.  

Focused on peer-reviewed, and scientific journals, within the area of interest, which explored the 

main themes discussed throughout the research paper. It should be noted that the literature review 

is not exhaustive due to the limitations of the study. Extent content was analyzed through short 

summaries, which inspected concepts, and possible gaps in current literature. The evaluation served 

as the foundation for the theoretical development. Each topic was reviewed separately, starting with 

literature concerning supply chain sustainability, followed by the stakeholder approach evolution, 

and ending with controversial literature on the notion of non-human stakeholders, approached from 

opposing perspectives.  

 

2.1 SUPPLY CHAIN SUSTAINABILITY 

 

 INSTRUMENTAL LOGIC 

Sustainable supply chain issues encompass economic, environmental and social dimensions, resulting 

in a longer part of the supply chain being observed (Seuring and Müller, 2008). To further the 

understanding on this topic, two different perspectives on sustainability were explored. The first from 

the instrumental logic, which is referenced in a large portion of the extant literature on sustainability. 

From this point of view, the interconnections between supply chain sustainability and the stakeholder 

approach were defined. The underlying structure of the instrumental logic is rooted in stakeholder 

theory, where the main objective of a firm is to create economic benefit to meet stakeholder needs 

(Montabon, Pagell and Wu,2016).  

 

Sustainability of a firm and the entire supply chain, often operates within a broader scope dictated 

by standards, and criteria referred to as the “triple bottom line approach” (Seuring and Müller, 2008). 

The triple bottom line, was introduced as an extension of an accounting framework, to measure 

sustainability performance by including two additional dimensions, the environmental and social 

impact (Govindan, Khodaverdi & Jafarian, 2013). Elkington, believed that sufficient progress in the 
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real world, would only occur through addressing the three dimensions, in a more integrated way, as 

a triple helix (Henriques & Richardson, 2007). However, since the introduction of the TBL framework 

Elkington (2018), criticizes the dilution of the concept, making it increasingly complex to determine 

actual impact and performance of a firm. What is clear, is that the paradigm for profit as the bottom 

line still remains the main objective, without meeting planet and social targets (Elkington, 2018).   

 

Environmental concerns in terms of sustainability is not a novel topic, and has been a subject of 

debate for decades, extensively documented in literature. Most of the research in this field is focused 

on the economic dimension, with a recent increase in the environmental dimension, and less defined 

research on the social dimension of sustainability (Seuring and Müller, 2008).  In addition, supply 

chain sustainability has emerged as a topic of interest in the field following recent years. In spite of 

this, areas still remain where the research was found to be in an infancy stage, that requires further 

development. It was also discovered that most of the research which explored supply chain 

sustainability has done so as a secondary issue (Seuring and Müller, 2008). 

 

From extant literature the interrelationship between the construction of sustainable supply chains, 

and stakeholder theory became apparent. Pressures that fuel change towards more sustainable 

supply chains are often derived from stakeholder influence, governments or customers. 

Environmental reform implementation, are motivated through institutions and stakeholder groups. 

Improving supply chain sustainability, and performance as a means to address stakeholder needs 

(Zhu, Sarkis and Geng, 2005) 

 

Two principal strategies that companies have utilized as an approach to external pressures, emerged 

from the literature review.  The first approach was defined as the implementation of environmental 

schemes and standards, in an effort to mitigate the risk of being exposed for the inaction against 

environmental, and social concerns. The second approach incorporates “supply chain management 

for sustainable products” (Seuring and Müller, 2008, p.1706). This strategy accounts for the product, 

performance, and standards integrated into the supply chain. For the establishment of a sustainable 

product by the focal firm, sustainable supplier development is a crucial component (Seuring and 

Müller, 2008, p.1706).  
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The nature of todays globalized climate, has increased the complexity and number of actors within a 

typical supply chain. Companies face pressures to compete on a global scale (Hutchins and 

Sutherland, 2008). More and more, these pressures are seen in terms of environmental issues. To 

address such concerns increased measures for the implementation of environmental and social 

standards, such as supplier evaluation schemes have advanced. With the aim to circumvent risks 

associated to the three dimensions of sustainability (Seuring and Müller, 2008). In addition, the 

implementation of measures to meet standards and criteria, serve to increase and support overall 

supply chain performance such as “quality, dependability, flexibility, and cost” (Seuring and Müller, 

2008, p.1704). The literature emphasized the positive correlation often found between the 

environmental and economic dimension (Seuring and Müller, 2008).   

 

A supply chain for sustainable products involves a higher level of cooperation between member firms. 

This type of supply chain considers the production of a product with expected quality and 

performance, as well as operational processes that ensure the integration of the supply chain as a 

whole. Environmental impact refers to the product, as well as the processing technologies. Numerous 

examples highlighted scenarios of focal firms unable to represent their product as “sustainable” due 

to supplier’s lack of ability to meet standards, making supplier development a requirement (Seuring 

and Müller, 2008).   

 

Companies no longer compete strictly on a company by company basis, but rather competition exists 

between firm’s entire supply chains (Christopher, 1992). Organizational relationships between 

member firms determines the overall success of the supply chain (Mentzer et al., 2001) A sustainable 

supply chain relies on the individual sustainability of each member firm, for the overall supply chain 

sustainability. Each member conserves the integrity of the social and environmental sustainability 

dimensions, resulting in positive economic performance (Hutchins and Sutherland, 2008).  

  

Operating within this paradigm, focal companies bear the burden of responsibility, which also applies 

to environmental issues. Expectations to meet stakeholder standards, for a focal firm extends beyond 

the company to their suppliers, and all stages in the production system (Seuring and Müller, 2008).  
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Stakeholder pressure appeared among the top incentives fueling sustainable supply chains, following 

“legal demands, regulations, and customer demands” (Seuring and Müller, 2008, p.1703).  In the 

literature pressure groups were identified as a central trigger for sustainable supply chains. 

Motivation for change often arises from company fear of damage to their reputation. Such damage 

could result from private consumer boycotts, in response to the inability of focal firms to effectively 

address environmental issues in the supply chain (Seuring and Müller, 2008). 

 

 ECOLOGICALLY DOMINAN T LOGIC 

The second perspective on sustainability was considered from the ecologically dominant logic. This 

point of view highlighted the weaknesses and limitations of current research from the instrumental 

logic perspective, which is considered the norm. The utilization of “the triple bottom line” as a 

governing idea in sustainability, and as an indicator for performance, has developed a perspective 

where focal firms and profit has been centralized over ecology and society. It is argued that the re-

enforcement of this approach has hindered the outcome, and advancement of truly sustainable 

supply chains (Montabon, Pagell and Wu,2016). The ecologically dominant logic view, proposes that 

the practice of lessening environmental and social impact does not amount to a truly sustainable 

supply chain. Rather the focus should be on eliminating harmful impact throughout the supply chain, 

for the achievement of long-term sustainability (Montabon, Pagell and Wu,2016).   

 

TBL presents the three dimensions of sustainability with equivalent significance. The literature 

exposed the current paradigm focus on the economic dimension, with less intent directed towards 

environmental concerns, and often excluding the social dimension all together. The construction of 

long-term sustainable supply chains cannot exist, when profit is prioritized over sustainability, as a 

trade-off, which compromises the needs of the environment and society. The ecologically dominant 

logic perspective, operates under a hierarchy, prioritizing the three sustainability dimensions of TBL, 

when trade-offs are encountered. A scenario that involves a trade-off, should place the protection of 

the environment, as the main priority followed by society, and lastly the economic dimension should 

be considered (Montabon, Pagell and Wu,2016). Actions driven by short-term profit maximization, 
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at the expense of the environment, threatens the survival of humankind, and ultimately an 

unsustainable climate is created.  

 

In theory TBL encompasses all impacts across a supply chain, and it is utilized in sustainability as a 

way to maximize performance. Intuitively capturing all impacts, would also consider the effect on all 

stakeholders. In practice however, TBL is often limited to supply chain sustainability, without the focal 

firm’s commitment to environmental and social issues, therefore not accounting for all stakeholders 

(Montabon, Pagell and Wu,2016). The prevalent research and practices in the field, places the focal 

firm in the center of the map. From this frame of reference additional actors within the supply chain 

are often excluded, such as communities.  The ecological dominant logic takes the opposite stance, 

focusing beyond the focal firm and paying particular attention to a wider range of stakeholders within 

the supply chain. Positioning supply chain impact on the environment and society atop profit. 

Evaluating profit driven activities, and their impact on ecology and society, transfers attention 

towards the elimination of harm, rather than merely diminishing harm (Montabon, Pagell and 

Wu,2016).  

 

Demonstrated by the instrumental logic point of view, supply chain sustainability is driven from 

external stakeholder pressure, which includes non-governmental organizations. NGO’s often 

advocate on behalf of environmental and social issues, furthering the development of schemes and 

codes of conduct, in an effort to meet stakeholder demands.  NGO’s thus function as an avenue for 

focal firms to satisfy stakeholder needs.  An ecologically dominant logic perspective situates NGO’s 

as a central component, employing the supply chain as a means to meet NGO’s environmental and 

social concerns. Shifting the objective from profit to impact (Montabon, Pagell and Wu,2016).  

 

2.2 STAKEHOLDER APPROACH 

 

The stakeholder approach is used to establish a comprehensive understanding of an organizations 

environment in which it operates. Offering a heuristic perspective which, widens the obligational 

scope of managers beyond profit, to encompass the interest and stakes of a firm’s stakeholders 

(Mitchell, Agle & Wood, 1997). Stakeholder theory is distinct from the stakeholder approach. 
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Stakeholder theory seeks to answer a central question: which entities should be considered 

stakeholders, and which should not. This systematic procedure supports the identification, and 

classification in determining a firm’s stakeholder map, and which entities are entitled to management 

efforts (Mitchell, Agle & Wood, 1997).   The stakeholder approach was explored through R. Edward 

Freeman’s (2010), “Strategic Management: A Stakeholder Approach”, additional literature built on 

the stakeholder theory, for the identification of stakeholders, and contrasting perspectives on non-

human stakeholders, referenced in bodies of work from the field. All which facilitated the process of 

identifying areas that could be furthered. 

 

R. Edward Freeman (2010), illustrated the evolution of the stakeholder approach, which served as a 

crucial component in the development of the research question.  Freeman (2010), presented a 

comprehensive understanding of the stakeholder approach, the expansion stages, and adaptation of 

the theory in accordance to changes in the business environment over time. In addition, Freeman 

(2010), highlighted how shifts in the business environment resulted in inconsistencies, where the 

theory no longer produced reliable results, demanding refinement through widening the scope, 

incorporating and internalizing groups that influenced the firm (Freeman, 2010).  

 

PRODUCTION VIEW 

 

FIGURE 1. PRODUCTION VIEW 
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Note. Reprinted from “Strategic Management: A Stakeholder Approach”. By Freeman, R. 2010, p.5, 

New York: Cambridge university Press.  

 

The stakeholder approach originated from a production point of view.  The main focus operated 

within a narrow perspective that included the supplier, firm, and consumer. Additional actors in the 

system were defined as “environment” in relation to the firm (Freeman, 2010). The objective of this 

paradigm, was to enhance the effectiveness and efficiency within the production perspective.  

 

MANAGERIAL VIEW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Reprinted from “Strategic Management: A Stakeholder Approach”. By Freeman, R. 2010, p.7, 

New York: Cambridge university Press.  

 

FIGURE 2. MANAGERIAL VIEW 
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As the production outlook concluded to produce effective results, the stakeholder approach 

developed into the “Managerial view”. Managers could no longer ignore the needs of “owners, 

banks, stockholders, and institutions” (Freeman, 2010). The spectrum of what was considered a 

stakeholder widened to ensure the continued success of the firm. Freeman (2010), pointed out that 

widening the scope is not sufficient without the evolution of concepts to support and ensure the 

effective management of new relationships with the firm. 

 

INTERNAL AND EXTERNAL VIEW 

FIGURE 3. INTERNAL AND EXTERNAL VIEW 
 

 

 

Note. Reprinted from “Strategic Management: A Stakeholder Approach”. By Freeman, R. 2010, p.13, 

New York: Cambridge university Press.  
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Freeman (2010), argued that the production and managerial approach both neglect to address 

external disturbances, and failed to establish a framework that provided managers with proper tools 

to effectively cope with disruptions from the “external environment” (Freeman, 2010). For this 

purpose, a distinction was made between internal and external stakeholders. A theoretical evolution 

should formulate a theory that reflects the environment from a real-world point of view, to 

successfully and efficiently manage change (Freeman, 2010). External change was represented as the 

“environment” in (Figure, 3), which could hinder the capability to properly manage internal change. 

External change was not a new concept, however the intergradation of external changes to the 

framework used in everyday activities was a slow process. The literature briefly discussed external 

change in terms of the environment and the effects on a firm. Environmental issues were found to 

have always been present, and acknowledged in business as an ongoing concern. However, the 

question to how effectively incorporate the external change into a firm’s operation remains 

(Freeman, 2010). 

 

THE STAKEHOLDER VIEW 

 
FIGURE 4. STAKEHOLDER VIEW 
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Note. Reprinted from “Strategic Management: A Stakeholder Approach”. By Freeman, R. 2010, p.25, 

New York: Cambridge university Press.  

 

To fully understand the internal and external environment as proposed in the “internal and external 

view” a shift in the perception of the “firm” was necessary to the model. A slight repositioning in the 

interpretation of the firm allowed for the incorporation of external changes. This perspective is 

inclusive to both internal and external stakeholders. The model shown in (Figure, 4), represents 

groups who have acquired a stake, and who play a key role in the success of the firm (Freeman, 2010). 

The depiction only representative of a simplified version of the stakeholder map that should be 

considered. The evolution of the stakeholder approach from the production view to the stakeholder 

view, reflected the necessity for adjustments of concepts in response to change in the external 

environment. Continued success of the firm is dependent on the organizations ability to stay adaptive 

in the current climate, and operate within a framework that represents a real-world perspective.  

 

2.3 STAKEHOLDER THEORY  

 

Freeman’s (2010), definition of a stakeholder described as “any group or individual who can affect or 

is affected by the achievements of the firm’s objectives” (Freeman, 2010, p.720). Defines entities 

who do not hold a “stake”, and therefore do not have the ability to exert power on the relationship 

with the firm, and are excluded from the stakeholder map (Mitchell, Agle & Wood, 1997).  

 

The definition of what constitutes a stakeholder, has been extensively argued in the literature. No 

clear consensus has been established, on the definition of a stakeholder based on organizational 

theories. Often the definition presented by Freeman, is viewed as being too broad. Posing an 

increasingly complex task for management to effectively govern relationships, with entities classified 

as stakeholders of a firm. The broad perspective raises numerous challenges, including the 

prioritization of stakeholders, and the allocation of management effort and resources (Mitchell, Agle 

& Wood, 1997). Definitions of a stakeholder extracted from the literature are highlighted in (Table, 

1). 
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TABLE 1. STAKEHOLDER DEFINITIONS 
 

Author Definition 

Starik, 1994: 90 
 

“can and are making their actual stakes known” 
– “are or might be influenced by, or are or 

potentially are influencers of, some 
organizations” 

Stanford Memo, 1963 (Cited in Freeman & 
reed, 1983, and Freeman, 1984) 

 

“those groups without whose support the 
organization would cease to exist” 

Carrol,1993: 60 “asserts to have one or more of the kinds of 
stakes in business” – May be affected or 

affect… 

Langtry, 1994: 433 “the firm is significantly responsible for their 
well-being, or they hold a moral or legal claim 

on the firm” 

Note. Adapted from “Towards a Theory of Stakeholder Identification and Salience: Defining the 

Principle of Who and What Really Counts” by Mitchell, R., Agle, B., & Wood, D., 1997, Academy of 

Management, 22, p.858. 

 

The literature also revealed a debate surrounding the qualification of a “stake”. It was found that the 

interpretation of what should be considered a stake or interest in a firm, as an underlying attribute 

that classifies a stakeholder, is diverse among scholars (Mitchell, Agle & Wood, 1997). Some of the 

interpretations encountered were explored in table (Table, 2).  

 

TABLE 2. INTERPRETATIONS OF A "STAKE" 
 

Author Interpretations 

Cornell & Shapiro, 1987: 5 “claimants who have contracts” 

Thompson et al., 1991: 209 “in relationship with an organization” 

Savage et al., 1991: 61 “have an interest in the actions of an 

organization and…the ability to influence it” 

Note. Adapted from “Towards a Theory of Stakeholder Identification and Salience: Defining the 

Principle of Who and What Really Counts” by Mitchell, R., Agle, B., & Wood, D., 1997, Academy of 

Management, 22, p.861. 
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As mentioned, Freeman’s (2010), definition of a stakeholder, is often considered too broad in the 

determination of which entities should be considered stakeholders. Mitchell, Agle & Wood (1997), 

therefore proposed a model for the classification of a stakeholder, restricting the status to entities in 

possession of three key attributes. To acquire stakeholder status, an entity must possess: “(1) the 

stakeholder’s power to influence the firm, (2) the legitimacy of the stakeholder’s relationship with 

the firm, and (3) the urgency of the stakeholders claims on the firm” (Mitchell, Agle & Wood, 1997, 

p.854). The three attributes can also exist independently of each other.  

 

The first stakeholder attribute “power”, was defined as having the ability to acquire “coercive, 

utilitarian, or normative means” (Mitchell, Agle & Wood, 1997, p.866), that could be inflicted on a 

relationship between parties. The second stakeholder attribute was “legitimacy”. In this context 

legitimacy can be described as a “desirable social good” (Mitchell, Agle & Wood, 1997), accepted by 

a construct system or larger social group, that is not a self-proclaimed notion. The last stakeholder 

attribute was urgency. Mitchell, Agle & Wood 1997, proposed two elements that constitute urgency 

“(1) time sensitivity – the degree to which managerial delay is attending to the claim or relationship 

is unacceptable to the stakeholder, and (2) criticality – the importance of the claim or the relationship 

to the stakeholder” (Mitchell, Agle & Wood, 1997, p.867). Urgency, therefore describes the level in 

which a stakeholder’s concern demands attention, and whether the concern or relationship is 

regarded as crucial (Mitchell, Agle & Wood, 1997). The three attributes should not be considered a 

constant state, but rather as a variable that can be gained or lost. The three characteristics exists 

within a constructed social system and not within an objective perspective. Lastly whether an entity 

is “conscious” of the possession of the attributes should also be considered, and if “conscious”, 

whether or not the entity exercises the attributes on the firm. These key elements in Mitchell, Agle 

& Wood (1997), framework identifies salient stakeholders of a firm.   

 

Mitchell, Agle & Wood (1997), suggested that stakeholder classification should fall under the model 

and should be based on the three attributes, in relation to the firm. However, stakeholders can 

further be categorized into classes based on salience. The first class represents “latent” stakeholders. 

Stakeholders who only possess one out of the three attributes, which also includes “dormant, 

discretionary, and demanding stakeholders” (Mitchell, Agle & Wood, 1997, p.873). Stakeholders who 
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possess two out of the three attributes, are categorized as “expectant” stakeholders including 

“dominant, dependent, and dangerous stakeholders” (Mitchell, Agle & Wood, 1997, p.873).   

Stakeholders who possess all three attributes are considered “definitive” stakeholders. Entities who 

do not possess any of the three attributes are classified non-stakeholders (Mitchell, Agle & Wood, 

1997). 

 

 

FIGURE 5. STAKEHOLDER TYPOLOGY 
 

 

 

Note. Reprinted from “Towards a Theory of Stakeholder Identification and Salience: Defining the 

Principle of Who and What Really Counts” by Mitchell, R., Agle, B., & Wood, D., 1997, Academy of 

Management, 22, p.861. 

 

The diagram above was presented as a guideline for managers, to determine entities regarded as 

stakeholders, and the level of importance granted based on their class (Mitchell, Agle & Wood, 1997).  
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An example by Starik, (1993) as cited in Mitchell, Agle & Wood (1997), described a scenario where 

the environment, non-human species, and local residents were categorized as “dependent 

stakeholders”. The oil spill from the Exxon Valdez in Prince William, inflicted damage on dependent 

stakeholders who lacked the attribute “power”, and therefore were restricted from imposing their 

concerns on the firm. The “dependent” stakeholders’ demands were only met, when “dominant” 

stakeholders who possessed “power” such as the court system and the state government, enforced 

the claims on the relationship with the firm. Acquiring the three attributes shifted the “dependent” 

stakeholders to a “definitive” stakeholder (Mitchell, Agle & Wood, 1997).  The framework highlighted 

key elements for the identification of salient stakeholders of a firm, however ultimately the decision 

of which stakeholders to prioritize lies within management discretion. 

 

Mitchell, Agle & Wood (1997), explained that “power” in addition to “urgency” and “legitimacy” are 

necessary variables to attain management efforts, but without “power” stakeholders become 

“dependent”, whether or not this is a comfortable outcome. It was found that many scholars believe 

that the natural environment, should be considered a stakeholder during the decision-making 

process of a firm (Bal, Bryde, Fearon & Ochieng, 2013). However, since non-human entities such as 

the natural environment are often considered lacking “power” as an attribute, they also lack the 

ability to impose their claims. This notion was explored through the incorporation of additional 

literature, that presented arguments for the exclusion and inclusion of non-human stakeholders. 

Investigated a step further, possible avenues for the establishment of the natural environment as a 

non-human stakeholder in reference to Mitchell, Agle & Wood (1997), classification model were also 

considered.  

 

2.4 EXCLUSION OF NON-HUMAN STAKEHOLDERS 

 

Numerous arguments derived from different perspectives were encountered in the literature, 

asserting the exclusion of non-human stakeholders. One point of view highlighted, that non-human 

entities, such as the natural environment do not play a role in the business environment, and 

therefore cannot be considered stakeholders (MacMillan & Jones, 1986). Another argument was 

founded in the literal interpretation of the term “stakeholder” applying exclusively to humans as “any 
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group or individual who can affect or is affected by the achievements of the firm’s objectives” 

(Freeman, 2010, p.720). Such perceptions have led to an omission of non-human entities in the 

business environment, and therefore were explored further in detail to unfold the driving elements 

behind these perspectives.  

  

The stakeholder theory is often applied to the political and economic environment, but does not 

consider a broader spectrum where the natural environment is accounted for. Groups and individuals 

with the ability to influence a frim, are considered stakeholders, followed by the argument, that they 

are capable of exercising their political and economic influence, through means such as, protests, 

contracts, and lawsuits (MacMillan & Jones, 1986). Hill & Jones (1992), highlighted that “whatever 

the magnitude of their stake, each stakeholder is part of the nexus of implicit and explicit contracts 

that constitutes the firm” (Hill & Jones, 1992, p.134). Being unable to contractually enter into a 

relationship with a firm, whether through an implicit or explicit contract, results in the inability to 

proclaim a “stake”, without the aid of a human stakeholder, which denies an entity the classification 

of a stakeholder (Cornell & Shapiro, 1987). 

 

Additional arguments that came across the literature review, discussed stakeholder proxies, and the 

physical impact of non-human entities.  Stakeholder status to non-human entities are oftentimes 

rejected, as a result of stakeholder proxies, that address environmental concerns, such as NGO’s. 

Granting non-human entities, the same status as human stakeholders is therefore viewed irrelevant, 

due to the representation of environmental groups and, government agencies during the decision-

making process. Reasoning that the needs, and demands of non-human entities are being met 

through stakeholder proxies (Rosenbaum, 1991). Furthermore, the physical impact of non-human 

entities also comes into question, for the consideration of stakeholder status. A stakeholder is 

classified has having the ability to affect a firm, and be affected by a firm. It is well established that 

firm activities, can have an impact on non-human entities, such as the natural environment. The 

question debated is, whether non-human entities are able to influence the firm physically, or 

otherwise. It is regarded that non-human entities do not possess the ability to impact a firm, and 

therefore should not be part of the stakeholder map (Carroll & Buchholtz, 2014).  
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2.5 INCLUSION OF NON-HUMAN STAKEHOLDERS 

 

Contrasting literature presented the case, that the omission of non-human entities in the business 

environment no longer yields an appropriate solution to current environmental concerns. The 

inclusion of non-human stakeholders could offer a more comprehensive stakeholder map, 

supporting the evaluation and identification of disturbance, in the external environment before the 

manifestation of a crisis. The paradigm where non-human entities are overlooked, needs a re-

evaluation. An exponential increase of publications that incorporated the environment, and 

recognized its role in business over the past years, suggested a significant oversight regarding non-

human entities in the decision-making process (Starik, 1995).  

 

Non-human entities such as the natural environment, are neglected recognition for their economic 

influence, and worth in relation to the firm, as well as the interconnections that are often present 

between the business environment, and the natural environment (Haigh & Griffiths, 2009). Literature 

that supported the inclusion of non-human stakeholders explored a perception shift towards the 

realization, that the environment plays an essential role in the business environment (Starik, 1995).  

For specific industries the natural environment is a crucial component for their business operations. 

Including environment concerns, such as pollution costs, costs of resources, waste management 

issues, and costs associated with environmental standards, all carry a significant economic impact on 

a business (Starik, 1995). Carroll & Buchholtz 2014, stressed that the degree of awareness that should 

be awarded to nature, and the supply of resources to be considered especially in industries such as 

forestry, mining, and drilling for oil.  This is particularly noted in extensive extraction industries such 

as agriculture, or mining. The preservation of resources to ensure the capacity of the environment 

continuously provides, is in the best interest of the firm for securing revenues. This point of reference, 

established the economic relation, the natural environment holds to a firm (Starik, 1995). 

 

Generally having political influence entail’s, the ability to “voice” a claim. However, arguments arose 

that proposed, having a “voice” should not be the only determinant for having political influence. For 

example, should future generations be awarded political influence, if they do not have the ability to 

voice their concerns? A firm’s activities today influence future generations, as they bear the 
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consequences, even after the company no longer exists (Jacobs, 2003). Therefore, the inability to 

“voice” a claim should not be the only measure for political influence.   The sentiment that future 

generations, as well as non-human entities should be acknowledged as having political influence, are 

often ignored or faces great opposition (Buchholz, 1998). The justification that excluded non-human 

entities as stakeholders, on the basis of having a political voice are unreliable measurements, defined 

through a historical perspective. Throughout different times in history “slaves, indigenous people, 

women, and minorities” (Starik, 1995, p.210) were excluded from political processes, but were 

impacted by the decisions and activities of organizations, that did not consider their interests (Starik, 

1995). Nash (1989), described a movement observed throughout history, where organizations have 

expanded their scope, recognizing the need for inclusion of groups overlooked in the past. 

Acknowledging a real-world perspective of an organizations impact, and the impact on the 

organization.  

 

Hill & Jones (1992), presented, the importance of a contractual relationship with a firm, which 

determines the ability to claim a “stake” as key element of stakeholder. Therefore, the idea that legal 

concepts extended to human stakeholders, can also be extended to non-human entities in the form 

of contracts and rights was investigated (Hill & Jones, 1992).   Cornell & Shapiro (1987), interpretation 

of stakeholder contracts, also unfolded an avenue for the extension of legal concepts to non-human 

entities.  They described that a company has the obligation to fulfill binding contracts with their direct 

stakeholders. Contracts are satisfied, by also accounting for implicit stakeholder demands (Cornell & 

Shapiro, 1987). The same concept could be applied to non-human entities, established as implicit 

stakeholders through binding contracts with explicit stakeholders, including environmental groups, 

and legislations such as Endangered Species Act. Built under these assumption’s, the notion to extend 

legal protection to non-humans, such as the environment, species, and ecosystems, has gained 

traction, as an approach to preserve the natural state of our planet (Stone, 1972). 

 

Stakeholder proxies and physical power, was evaluated as a means to exclude non-human 

stakeholders. Counter arguments acknowledged the necessity for non-human stakeholder proxies, 

however this form of representation was also found to lack sufficiency. “Stand-in” stakeholders for 

non-human entities was discovered as a source of conflict between different stakeholders, such as 
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“legislatures, environmental agencies, and business environmentalist” with contradicting motives 

(Starik, 1995, p.212). Starik (1995), suggested that the representation of non-human entities through 

stakeholder proxies are limited, observed in the declining state of the environment, and advocates 

the need for stakeholder status beyond proxies.  In addition, the lack of physical power to influence 

a firm was found as a prominent defense, that denies non-human entities stakeholder standing.  A 

counter perspective accounted for the numerous examples, specifically in the growing environmental 

crisis that attested to the ability of non-human entities and their ability to exert power, affecting a 

firm on a catastrophic level such as natural disasters. Other means of impact were through 

advantageous powers, such as water, air and other forces (Starik, 1995).  Such forms of “power”, all 

carry an impact on the business environment and the relationship with the firm.   

 

2.6 CLASSIFYING NON-HUMANS AS STAKEHOLDERS 

 

The literature exposed relevant arguments for the exclusion and inclusion of non-human entities, as 

part of the stakeholder map, however for the establishment of non-human entities as stakeholders, 

the arguments presented were compared to Mitchell, Agle & Wood (1997), classification model. The 

first attribute evaluated for the consideration of stakeholder status was “power”.  This attribute, was 

often found to be a crucial component in the classification process of a stakeholder. Stakeholders 

who lacked this attribute also lacked the ability to influence a firm. As it was observed, power can be 

gained through alliances with dominant stakeholders. For non-human entities to be considered 

stakeholders, the attribute power can be acquired through proxies such as governments or 

stakeholder groups, demanding the attention of management. In addition, the power of non-human 

entities to impact a firm, was explored through natural disasters and advantageous power as well.   

Legitimacy was the second attribute highlighted in Mitchell, Agle & Wood (1997), framework, defined 

as an accepted constructed social system, that is not self-proclaimed. In recent years it has been 

observed that environmental concerns have increased, supported through literature and methods 

gaining traction, such as extending human rights to non-human entities in an effort to protect and 

preserve their natural state. Therefore, the legitimacy of non-human entities as stakeholders, is more 

widely accepted within the social construct in today’s climate. The last attribute for the classification 

of a stakeholder is urgency. Research and current events, have demonstrated the urgency to address 
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the environmental crisis, and changes that we as a society should make towards a more sustainable 

way of living, within the boundaries and capacity of our planet (Campbell et., 2018). Through 

acquiring all three attributes, it can be concluded that non-human entities such as the natural 

environment, could be considered a definitive stakeholder of a firm, and therefore the relationship 

should also be prioritized under Mitchell, Agle & Wood 1997, classification model.  

 

2.7 THEORETICAL FRAMEWORK 

 

The literature review assisted the process of identifying the interconnections between the central 

themes of this study, and provided an understanding for the extant literature. An underlying pattern 

surfaced during the evaluation which revealed, a deep-rooted relationship between the business 

environment and the natural environment. The ongoing debate in the field relates to how the natural 

environment should be incorporated in sustainability, and the role it should have in business. With 

the objective of answering the emerging research question of the study, it became evident that 

extant literature and models, do not offer an adequate solution to current environmental concerns. 

Literature from the field of sustainability, revealed weaknesses and limitations to current research 

and practices, based on the instrumental logic, which places profit over impact, and takes a focal firm 

frame of reference to sustainability. The ecologically dominant logic offered an inside out 

perspective, by prioritizing the environment and a wider range of stakeholders, as principal 

components for sustainability. This frame of reference narrowed the gap for the inclusion of non-

human stakeholders, placing the natural environment and supply chain impact over profit. In practice 

both perspectives encountered barriers in the implementation of sustainability during the decision-

making process, which raised the question of impact measurement, and clarification of boundaries 

for the interrelated impacts. Montabon, Pagell, and Wu (2016), underlined the importance of 

stakeholder theory in sustainability, and suggested the relation be utilized in the development of 

impact measurement.  A principal question to be considered in any model or tool for assessing 

sustainability, should confront which impacts to include (Hutchins and Sutherland, 2018). As 

suggested by Montabon, Pagell, and Wu (2016), the stakeholder relation to sustainability should be 

explored in the advancement of impact measurement. Built on this notion, the theoretical framework 

for this study supported the analysis for the inclusion of non-human stakeholders in the decision-
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making process, as an assessment tool which highlighted supply chain impact, which also yielded 

critical insight to the development and clarification of impact, and impact measurement.   

 

Gaps and inconsistencies were encountered in the stakeholder literature, in terms of the 

incorporation of non-humans as salient stakeholders to a firm. The theory has not appropriately 

addressed environmental concerns, and produced an irregular perception of external changes 

(Freeman, 2010).  The study suggested the need for a revolution of the existent approach and 

practices. Aligning the theory with the current climate, could be accomplished through expanding 

the scope of the stakeholder approach to encompass non-human stakeholders, and the impact of 

such entities throughout the supply chain. Freeman (2010), offered insight for when a conceptual 

revolution is necessary. When current models no longer produce reliable results to manage external 

changes, new theories and concepts should be developed that accurately interpret external and 

internal change. The purpose of the new theory or concept should be to internalize external change 

by minimizing uncertainty. A conceptual change offers the ability for managers to effectively manage 

the change, while at the same time broadening the “scanning system” to consider more extensive 

and novel external changes (Freeman, 2010). Freeman (2010), also warns against misleading 

assurance disregarding external changes, and their stake in a firm due to perceived inability to impact 

the organization. He described it as “denial” the lack of willingness to view the external environment 

for what it is, by excluding stakeholders who are not recognized as “legitimate” (Freeman, 2010). The 

norm in extant literature was discovered to exhibit the misleading assurance, and denial in the 

consideration of non-human stakeholders. Most literature is inclined towards the exclusion of non-

human entities in the stakeholder map. This form of negation derived from the belief that non-human 

stakeholders do not possess the ability to exert “power” on the relationship with a firm, and therefore 

a stake in the firm does not exist. The faults in this belief were explored through contradicting 

literature, which exposes loopholes for the inclusion of non-human stakeholders. This confirmed the 

need for a reorientation of the world view, for the interpretation and inclusion of immediate and 

future changes (Freeman, 2010).  

 

From the identification of gaps and areas in the literature with limited examination, the research for 

the study, addressed supply chain sustainability from a drastically different approach, which 
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suggested a theoretical evolution. By extending the rights, and consideration of non-human entities, 

as part of the stakeholder map of a firm. The extension of the stakeholder approach, could therefore 

be applied as a supply chain theory, differentiating from the traditional strategic management 

approach. This was accomplished through an in-depth analysis of three “beef” supply chains, and 

their impact on non-human stakeholders for individual stages. The aim for the end result was to 

provide an alternative approach, and insight into the implementation, and improvement strategies 

for the advancement of supply chain sustainability.  

 

CHAPTER 3: METHODOLOGY  

 

The intention for this section was to describe the procedures performed during the data collection 

phase, and analysis process. The aim was to justify the decisions made, in terms of tools and 

techniques that were chosen. Throughout this process the connection between the research 

problem and procedures performed should be apparent to the reader. This also allowed for 

background information, in the hopes that the reader would gain sufficient material to critically 

evaluate the data presented, and enables the readers own conclusions and interpretations of the 

final results.  

 

3.1 INDUCTIVE MULTIPLE-CASE STUDY 

 

For this study an inductive theory-extending approach was used, following an explanatory approach 

(Mena, Humphries & Choi, 2013) focused on the how presented in the research question. For the 

phenomenon being explored in the study it was essential that the processes’ and methods were 

highlighted, to establish reliability. The research was based on three case studies, which incorporated 

qualitative and quantitative data. Yin (2017), emphasized, that case studies should not be restricted 

to one form of evidence, the contrast between qualitative and quantitative data could help further 

the case study research. In certain cases, the reliance on both qualitative and quantitative evidence 

contributed to a more comprehensive understanding (Yin, 2017).  The inclusion of both data 
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collection methods was not applied for sampling logic, but rather to establish a replication logic that 

could be generalized, as the main purpose of a multiple-case study (Yin, 2017).  

 

3.2 CASE STUDY FORMAT 

 

 A multiple-case study approach was chosen, as it allowed for a unique insight and understanding to 

the research problem, this method also provided the freedom to draw from a variety of sources, 

beneficial in the advancement of a new perspective of understanding. Due to the nature of the 

research question, a stronger impact was achieved through a multiple-case study, often considered 

to carry more weight compared to a classic single case study (Yin, 2017). Performing a multiple-case 

study enabled a comprehensive comparison, between the three beef supply chains, that were 

expected to yield contrasting results. This case study format highlighted the similarities and 

differences, that aided the discovery of patterns and concepts extracted from the evidence, as well 

as any propositions reflected in the process (Mena, Humphries & Choi, 2013). Following multiple-

case study practice, each case was analyzed as individual cases, succeeding a cross-analysis of the 

three cases.  The research also took a holistic perspective, compared to an imbedded point of view. 

This frame of reference was a natural choice considering non-human entities such as the 

environment, and the entirety of three supply chains, rather than embedded subunits of each 

respective company. This technique presented a complete understanding of the problem being 

addressed, as an intricate and dependent system.  

 

3.3 BOUNDARIES 

 

Bounding the cases, determined the scope of evidence to include, and more importantly exclude. It 

also strengthened the connection between the research question, in terms of the cases’ and 

propositions (Yin, 2017). The first boundary was set by considering, which industry to analyze. The 

meat industry was a prime choice, having the ability to highlight different meat alternatives, and 

therefore offered a more dynamic perspective, on the supply chains in question. The second 

boundary considered was the type of meat, that should be included in the analysis. Beef was he most 
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effective choice, due to its considerable impact on non-human entities. Research has shown that 

beef carries the largest impact across the meat industry, which made it a suitable candidate, to be 

explored for the emergence of patterns (Desjardins et, al., 2012). The third boundary established, 

was geographical. The three supply chains investigated were limited to company’s based in the 

United States. This was done for a more accurate comparison of the supply chain impact. The 

geographical origin of a product such as beef, can vary drastically based on the specific impact 

measures applied to this research. Beef that originated from China, would carry a different impact 

on the environment compared to beef that originated in the U.S. (Desjardins et, al., 2012). The fourth 

boundary, was the number of companies that were included from the beef industry. This was limited 

to three companies, where each represented a different type of beef (cattle beef, plant-based beef, 

and lab-grown beef). This constraint was set due to the time limit and scope for this research. This 

constraint also aligned with the multiple-case study, which aimed for the replication of findings, 

rather than a sampling logic. Lastly the analysis was bounded by the comparison of three individual 

stages in the supply chain (raw materials, processing, and distribution to retailer). This was a 

conscious choice, that represented the stages in the supply chain controlled by the companies (with 

the exception of Tyson Foods, who acquire live cattle from third party feed lots). Actors further 

downstream in the supply chain were excluded such as retailers and consumers, who were assumed 

to carry equivalent impact for each case.  

 

3.4 CONTEXT 

 

It was pertinent to the case-study to define the context, which established the relevance of the 

research to a real-world case (Yin, 2017). The context for the study was related to the current climate, 

and the increased public demand for meaningful change, in an effort to restore our natural 

ecosystems that we all depend on. Companies and countries alike, have recognized the significant 

spillovers in the meat and more specifically the beef industry, which carries an extensive impact on 

the environment. Small steps towards change can be observed, through governments adhering to 

recommendations that lower meat consumption, while at the same time increasing plant food 

consumption, as a means to fight climate change, and reduce associated health risks (Briggs, 2015). 
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Change was also noted in areas such as the market. The past years have shown a spike in the 

consumption of plant-based products and sustainable alternatives, compared to animal derived 

products that are associated with a greater environmental impact (Bushnell, 2018). Movements 

demanding drastic action concerning environmental issues, from governments and businesses, are 

reflected in events taking place globally. A prime example is the “School Climate Strikes” that started 

as a protest by Greta Thunberg a student from Sweden, with the objective to gain governments 

attention, pleading for them to act against climate change. The phenomenon became a global event, 

with students all over the world demanding change (“Schools’ climate change protests”, 2019).  The 

U.K. has also declared a “climate emergency”, in an effort to reduce carbon emission to zero by 2050 

(Brown, 2019). The changes observed today, would not have been possible in the past, but due to 

the alignment of current conditions in today’s climate, has provided a possibility for further 

advancement in the future (Murray, 2019).   

 

3.5 DATA COLLECTION METHODS 

 

The chosen data collection methods, were dependent on answering the research question, which 

determined the most relevant options to evaluate the evidence and outcomes of the study. 

Explanatory case studies tend to rely on documentary information, rather than data collected from 

other sources such as interviews (Yin, 2017). The principal data collected for the research was based 

on documented evidence. The explanatory nature of this case study, provided an elaborate 

interpretation and exploration for possible gaps in the theory, that the study aimed to narrow. Critical 

information for the analysis was obtained through scientific reports, studies, and additional material 

that was retrieved from the respective company websites. Supplementary literature was introducing 

such as peer-reviewed research, to cross reference the principal data from documented evidence, as 

a vital component of the data collection process. Case-study research is often criticized for the 

reliance on documented evidence.  To confront this weakness, evidence collected originated from 

numerous studies and literature in an effort to triangulate the results, which increased the data 

validity, and reduced biasness (Dooley, 2002). In addition, rival explanations to the findings were 

introduced as part of the data collection process, for the overall strengthening of the final results. By 

addressing and rejecting rival interpretations, this step aided the completion of the current case 
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study, rather than only considering rival explanations for the justification for future research (Yin, 

2017).  

 

3.6 ANALYTICAL TECHNIQUES 

 

For this particular multiple-case study, pattern matching was the most suitable technique to examine 

the complex relationship, between non-human stakeholders and supply chain sustainability. Pattern 

matching was utilized, by taking a ground up approach to analyze the data (Yin, 2017). From this 

inductive strategy no assumptions were made, but rather the data was explored for the emergence, 

of any patterns or concepts that might have been present. This form of data analysis, uncovered 

insight to relationships and interpretations, that otherwise would have gone unnoticed. This 

technique was chosen to ensure that the process remained adaptive and open to novel findings. In 

addition, the evaluation of rival explanations was also a key component of the analytical technique, 

which supported and re-enforced the pattern matching strategy.  The combination of the two 

techniques aided the process of eliminating arguments that were not robust, while strengthening the 

remaining (Yin, 2017).  

 

3.7 ANALYSIS STRATEGY  

 

For the most impactful outcome of the multiple-case study, the analysis was separated into two 

sections, first a within-case analysis, followed by a cross-case analysis. The within-case analysis was 

conducted by individually analyzing each case following the same data collection methods, and 

analytical techniques. The supply chain of each case was constructed, and the total supply chain 

impact on the non-human stakeholder, in addition to the supply chain impact for individual stages 

were investigated. Succeeding the within-case analysis, a cross case analysis was performed. This 

section offered a comparison of the three cases. First a comparison of the overall supply chain impact 

of the three cases, on the non-human stakeholder was analyzed. Following, was a comparison of the 

three supply chain stages, and their individual impact on the non-human stakeholder, for the three 

cases explored. The final stage in the analysis observed the findings, which detected for any patterns 
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or reemerging themes, as well as any proposition that could be defined, as a foundation for analytic 

generalization.  

 

3.8 VALIDITY 

 

For the strengthening of the research and findings, it was important that the procedures and 

techniques utilized during the research process were demonstrated, which produced an objective 

and clear interpretation of the data, so that the reader would be able to critically analyze the validity 

of the study (Yin, 2017). To this aim proactive measures were taken. The first step to validity was 

defining the boundaries and context of the research. Setting the frame of reference was a crucial 

component, enhancing the “quality” of the multiple-case study. Considering the case study format, 

validity was a focal objective throughout the entire research process, to ensure minimal bias, and 

reliability which reinforced the concluding findings. Therefore, the multiple-case study design was 

compared to four criteria, which assessed the quality and reliability as recommended by Yin (2017).  

   

 

TABLE 3. CASE STUDY DESIGN TESTS 
 

Criteria  Case study tactics  

Construct validity • Use multiple sources 

• Have key informants review draft case 
study report 

Internal validity • Do pattern matching  

• Do explanation building  

• Address rival explanations 

• Use logic models 

External validity • Use theory in single case studies  

• Use replication logic in multiple case 

Reliability • Use case study protocol 

• Develop case study database  

• Maintain a chain of evidence 

Note. Reprinted from “Case Study Research and Applications: Design and Methods”, Yin, R., 2017, p. 

42, London: SAGE Publications, Inc.  
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CONSTRUCT VALIDITY  

For the strengthening of construct validity, essential steps were conducted. First, key concepts were 

defined, such as supply chain sustainability, the classification of stakeholders, and non-human 

stakeholders. It was also important to position the multiple-case study, so that a clear chain of 

evidence was present throughout. Constructing the chain of evidence, was first established through 

a defined research question, in order to maintain focus during the research process. In addition, a 

case study protocol was generated, connecting the research question to the methods, and 

procedures conducted during the data collection and analysis phase. A case study protocol was useful 

in the elimination process of information, and topics not pertinent to the study.  Further, a case study 

database, was used for the collection of data and sources.  The steps taken towards the establishment 

of construct validity, demonstrated a link from the research question to the data analysis, and finally 

the findings. Tracing the chain of evidence, the reader would be able to derive their own conclusions.  

 

INTERNAL VALIDITY 

Internal validity applies to an explanatory case study. Internal validity addresses the how and why 

relationship between events or phenomena. Since the research questions investigated a how 

question, it was crucial to consider this criterion. The main concern influencing internal validity, is the 

fact that investigators deduct results from previous events based on data collected from multiple 

sources (Yin, 2017). This does not guarantee that all possible outcomes have been considered (Yin, 

2017). To increase internal validity, analytic tactics were followed. The first was pattern-matching, 

which identified emerging concepts in the data. The second tactic, was the incorporation of rival 

explanations, which widen the scope of interpretations, and strengthened the case study internal 

validity.  

 

EXTERNAL VALIDITY 

To achieve external validity the construction for the multiple case study was concentrated on the 

analytic propositions, and their generalizability. That the findings and propositions would reach 
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beyond the case-study, and would be applicable to a spectrum of scenarios. Following a detailed 

description of steps and measures taken throughout the research process, ensured the replication 

of the study, and enhanced the generalizability of the propositions.  

 

RELIABILITY  

A methodological weakness encountered, was the lack of ability to replicate the study. This hindered 

the verification, that if the same procedures and methods of the research, were followed it would 

produce the same outcome. Therefore, necessary steps were taken to enforce the replicability of the 

study. Some steps that were already mentioned, also applied to the reliability criterion, such as the 

case study protocol. With an increased number of factors involved in a multiple case-study, a case 

study protocol was curial. For example, the identification of complications at an early stage, allowed 

for solutions that would minimize future challenges. The case-study database and chain of evidence 

also supported reliability through the research process.  

 

3.9 CASE SELECTION CRITERIA 

 

Specific criteria were set for the case selection process. The selection was based on cases that would 

represent the main topic of the research in the most efficient way, and which satisfied the main 

objective for theoretical generalization (Mena, Humphries & Choi, 2013). The cases that were 

selected, provided a comprehensive understanding of the phenomenon considering a small sample.  

Setting a sampling frame narrowed down the selection of companies to consider. The company had 

to operate within the meat industry, specifically in producing beef as the main criterion. The beef 

industry was chosen as opposed to other types of meat such as chicken or pork, due to the significant 

impact beef carries across the measurements being observed (Desjardins et, al., 2012). In addition, 

only cases geographically based in the U.S. were considered. An important specification due to the 

variant impact, detected for beef originating from other geographical locations, it was necessary to 

eliminate factors that would influence the outcome of the data and findings (Reuter, Foerstl, 

Hartmann & Blome, 2010).  
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The next step was to differentiate between the different types of beef that would be included in the 

study. Three different types of beef were identified as (1) cattle beef, (2) plant-based beef, and (3) 

cultured beef. For the plant-based beef additional criteria were set. It was important to select a 

company that completely removed the “animal” component, from the supply chain. For example, 

the company “Impossible Foods” was considered as a case, however their products are tested on 

animals, and therefore it was excluded from the sample.  

 

From the sample frame, several companies within the beef industry that fit the criteria were 

approached. In the developing stages of the research, it was evident that collaborating with three 

companies fitting all the criteria would be challenging considering the time frame. It was decided to 

center efforts around companies that would have the most evidence publicly available, in the event 

direct access to the companies was unattainable.  Extra precautionary measures during the selection 

process, was to deliberately include cases that were well known or highly publicized.  This increased 

the chances for collecting data from other sources, minimizing the nonresponse bias that would be 

present if data, was not directly obtained through interviews (Reuter, Foerstl, Hartmann & Blome, 

2010). 

 

3.10 THE THREE CASES  

 

Tyson Foods, was selected as the first case that represented the cattle beef supply chain. Tyson Foods 

was an obvious choice as they are established in the beef industry, as the second largest meat 

producer in the world, and the largest food company in the U.S. (“Our Story”, 2018). This company 

also met the geographical criteria. The second case chosen for the study was Beyond Meat, this 

company was considered to add the most value representing plant-based beef. The company 

excludes the presence of any animal product in their entire supply chain, while at the same time they 

have positioned themselves as a direct competitor of cattle beef, as opposed to other plant-based 

meats that compete as a veggie alternative, but are not considered direct alternatives to cattle beef 

(“Beyond Meat”, 2019a). The third case selected for the study was Memphis Meats, one of the 

leading companies for the development of cultured beef in the U.S (“Memphis Meats”, n.d.a). Other 

companies that fitted the cultured beef criteria, did not meet the geographical constraint, and 
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therefore were excluded from the selection process. The three companies selected for the three 

cases were discovered to have an interesting interconnection. Tyson Foods was found to be an 

investor in both the plant-based beef company Beyond Meat, and the cultured beef company 

Memphis Meats. However, in late April 2019, Tyson Foods, announced that they had sold their 6.52% 

shares in Beyond Meat, as the company prepares to launch their own plant-based meat substitute 

(Shaffer, 2019).   

 

3.11 METHODOLOGICAL STRENGTHS  

 

The methodology of the research focused on the case study design, for the construction of 

theoretical generalization, of the propositions derived from the data analysis. This was a principal 

component for the success and outcome of the study, that it could be applied to other cases, and 

would not be limited to this specific case scenario. In addition, the inclusion of rival and contradicting 

literature, presented in the literature review and as part of the data analysis, strengthen the overall 

reliability of the study. It also offered different perspectives and points of view, constructing a 

comprehensive understanding of controversial topics, and themes discussed in the research. Finally, 

the reliance on documentary evidence forced the data collection process towards a more exhaustive 

approach, by widening the scope of publications incorporated in the data analysis. The data collection 

process considered and evaluated scientific data available, which was applied to the construction of 

the three cases, that encompassed a detailed data selection method.   

 

3.12 METHODOLOGICAL LIMITATIONS 

 

Methodological limitations were also encountered, which influenced the interpretation of the 

findings, and impacted the conclusions and final outcome of the study. The first weakness, was the 

inability to have direct contact with the specified firms. Therefore, the data and evidence were 

collected from secondary sources. While the analytical techniques and analysis strategy, were 

designed to counteract nonresponse bias, the collection of data from professionals within the 

companies, would have added an additional dimension to the study, and at the same time increased 
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the validity of the research. Furthermore, the replication of the study was not allowed due to the 

scope and time frame of the study. Therefore, it is unknown whether the procedures and methods 

described in the methodology would produce the same outcome. In addition, a “weakness test 

tolerance” (Yin, 2017), was not performed. During the data collection process, the data was not 

examined by a critical researcher in the field, that could have offered a different perspective and 

minimized biasness. This limitation was anticipated, and for this reason additional procedures such 

as the case-study protocol, were utilized to enhance reliability.  Lastly since the data was collected 

from secondary sources, evidence for Tyson Foods and Memphis Meats was based on generalized 

data. It was not possible to obtain specific information about Tyson Foods supply chain, therefore 

data for the impact measurements were derived from reports on U.S. beef such the “Sustainability 

Assessment of U.S. Beef Production System” by Thoma, et al., (2017).  The impact that U.S. beef 

carries on the environment is well established in scientific reports, therefore this method was not 

expected to have a significant influence on the outcome of the study. The same approach was also 

applied to the data collection for the cultured beef supply chain. Memphis Meats was one of the 

companies that responded, however since lab-grown meat is not available in the market at this 

current time, the company was unable to release specific data on their supply chain. Numerous 

scientific reports were used to construct the case on cultured beef. The current publications on lab-

grown meat are based on assumptions, with areas for great uncertainty, therefore a re-evaluation 

should be considered once the product is available in the market.   

 

3.13 METHODOLOGY LITERATURE 

 

The principal literature that contributed to the construction of the research design was Robert K. Yin 

(2017), “Case Study Research and Applications: Design and Methods”. The research design was a vital 

component, which contributed to the outcome of the multiple-case study, and created a 

comprehensive outline, that ensured the relevancy of the data collected aimed at answering the 

research problem. Yin’s (2017), work on case study research also aided the process, which connected 

and guided the final findings of the study.  Additional sources such as Dooley (2002), “Case study 

Research and Theory Building” supported the selection and justifications for procedures employed 

throughout the data analysis.   



  

 40 

CHAPTER 4: WITHIN-CASE ANALYSIS  

 

This segment introduced the evidence for the three case studies selected. Each case was presented 

independently from the other cases. An analysis, for the supply chain impact that is imposed on the 

non-human stakeholder considered for each case was explored.  

 

NATURAL ENVIRONMENT  

For the analysis the natural environment was considered as the non-human stakeholder. For the 

purpose of the research the natural environment was defined as pertaining to nature on Earth, by 

the business dictionary as “climate, weather, and natural resources that affect human survival and 

economic activity” (“What is natural environment?”, n.d.). As a non-human entity, the natural 

environment provided a holistic component that was measured across several stages in a supply 

chain. The natural environment and its interconnections to the business environment not only 

applied to this multiple-case study, but was found that it applied to a considerable number of other 

industries as well (Carroll & Buchholtz, 2014).  

 

IMPACT MEASUREMENTS  

Four measurements to determine the supply chain impact on the non-human stakeholder were 

included in the analysis: (1) greenhouse gas emission, (2) energy use, (3) land use, and (4) water use. 

These prevalent measurements were chosen to establish a basic representation of the relationship 

between non-human stakeholders and supply chain sustainability. However, additional impact 

measurements, should be considered for a concluding understanding of such a complex 

interconnection, but due to the scope of the study the analysis was limited to the four impact 

measurements.   
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GREENHOUSE GAS EMISSION 

The first impact measurement was greenhouse gas emissions. GHGE was used as a measuring tool, 

as it is often associated with environmental impact, and therefore it was a natural choice to include 

in the analysis. The greenhouse gas emission was chosen due to its global warming potential (IPPC, 

2007). 

 

ENERGY USE 

The second impact measurement was energy use.  Energy demand is often used as an indicator for 

products and process. The objective was to consider the impact across the supply chain in addition 

to individual stages as well. Since energy use was detected across the entire supply chain, it was 

determined as an appropriate measurement to be included in the analysis. Energy use in this context 

was defined as the aggregated renewable and non-renewable energy (Frischknect et al., 2007).  

 

LAND USE  

Land use was an indicator of the prospective impact to the ecosystem. Land use for the research was 

considered specific to the region, and the extent of time the land was occupied. This measurement 

specified the total damage to the ecosystem. However, the data excluded the measurement of 

impact to the ecosystem for land which is transformed (Scholz & Koellner, 2008). 

 

WATER USE  

The fourth impact measurement was water use. For the purpose of the analysis water use was 

defined, as the amount of water that is extracted from a resource without the water returning to the 

system. Water use also considers the factor of availability.  The available water recourses vary 

drastically depending on region.  This factor was derived by taking the “ratio of water withdrawn to 

water available” (Pfister, Koehler & Hellweg, 2009) 
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4.1 CASE 1: TYSON FOODS REPRESENTING U.S. BEEF 

 
COMPANY DESCRIPTION  

Tyson Foods was first established in 1935, during the great Depression. The company was founded 

by John W. Tyson who settled in Arkansas, where he began his business venture that would later turn 

into one of the largest meat producers in the United States. Tyson Foods started in the poultry 

segment.  Their promise was to deliver high quality chicken to their customers. Since Tyson Foods’ 

humble beginnings, where John W. Tyson drove a truck to deliver the product to his customers, the 

company now reaches operations worldwide in over 115 countries (“Our Story”, 2018). In terms of 

size, Tyson Foods’ largest operation is dedicated to poultry production, processing 40 million chickens 

in just one week. The number of cattle, that are processed in the same amount of time is significantly 

lower at 165,000. Despite this difference in numbers, 40% of Tyson Foods’ revenue is generated from 

their beef segment, and 30% from the poultry segment. Beef is therefore still a significant part of the 

Tyson Foods operations (“Tyson Foods, Inc.”, 2018).  

 

Tyson Foods is committed to the production of protein, and have eliminated parts of their business 

such as “Sara Lee Frozen Bakery, Kettle, and Van’s” (“Tyson Foods, Inc.”, 2018).  that did not fall under 

the protein product category. Tyson Foods’ focus, is on the development and production of 

sustainable protein, in an effort to minimize waste and costs (“Tyson Foods, Inc.”, 2018). The 

company is also embracing the growing demand for protein, and the challenges that come with 

supplying an increasing population. Tyson Foods maintain, that their responsibility is to meet the 

growing protein demand, with sustainable solutions through their “scales and capabilities in fresh 

and prepared foods” (“Protein Leader”, 2018). At the current growing population rate, the company 

estimates the need to increase their food calories by 20% by the year 2030, by expanding efforts in 

the development of a sustainable and transparent production process (“Innovation”, 2018).  
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U.S.  BEEF PRODUCT 

The product analyzed is scaled to measure 0.113kg U.S. beef patty. 
 

 
Note. Reprinted from “Western Grassfed Beef”. (2019, April 21). Retrieved from 

https://www.westerngrassfedbeef.com/products/100-grass-fed-ground-beef-patties-85-lean-15-fat 

 
  

TABLE 4. U.S. BEEF NUTRITION FACTS 
 

Nutritional Information  
% daily value 

0.113kg U.S. Beef Patty 

Protein g 19 

Iron 12% 

Saturated fat g 7 
Cholesterol mg 60 

Total fat g 23 
Calories 287 

Note. Reprinted from “Quarter Pound Beef Patties”. (2019, April 21). Retrieved from 

https://www.nutritionix.com/i/holten-meats/quarter-pound-beef-

patties/5588885e9c7b5f6407d38b91 

 

CASE READY  

Case-ready is a method used to package raw and uncooked beef, to extend the shelf life of the 

product. The final cuts of meat are usually sealed in a vacuum pack, but can also be found in other 

forms such as forming films, or trays. The product is meant to be stored in a freezer until the 

expiration or use-by date. Processing and packaging beef, using this method enhances the shelf life 

https://www.westerngrassfedbeef.com/products/100-grass-fed-ground-beef-patties-85-lean-15-fat
https://www.nutritionix.com/i/holten-meats/quarter-pound-beef-patties/5588885e9c7b5f6407d38b91
https://www.nutritionix.com/i/holten-meats/quarter-pound-beef-patties/5588885e9c7b5f6407d38b91
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to 30 days or more, and the display life for 28 days, which is a significant difference compared to 

other packaging techniques, where products only have a shelf life of three or five days. A case-ready 

procedure claims to reduce the use of packaging material by 75%, compared to “modified-

atmosphere packaging” (Pierce, 2011). Doubling the volume of beef transported per truck (Pierce, 

2011). 

 

 

Note. Reprinted from “Case Ready Variety Meats”. (2019, March 22). Retrieved from 

https://www.tysonfreshmeats.com/our-brands/case-ready-variety-meats 

 

The data analyzed for U.S. beef production during the processing stage is in terms of “case-ready”. 

The case-ready procedure consists of preparing the meat into cuts, that are then packaged and 

prepared for consumers, as shown in the picture above. This packaging process was used in the 

analysis, due to the high percentage of meat which is produced and prepared in this fashion. The 

study by Asem-Hiablie, et al., (2018), showed that over 63% of U.S. beef is packaged as case-ready. 

The evidence obtained also includes energy input, water use and chemicals used for cleaning 

purposes (Asem-Hiablie, et al., 2018).  The values that measured the “case-ready” impact during the 

processing stage was modified to fit the scale for a 0.113kg U.S. beef patty from Thoma, et al., (2017).  

The data was originally derived from the “NCBA for LCI of the case-ready stage” cited in (Thoma, et 

al., (2017).  10% of the case-ready impact is assumed to be accumulated from the harvesting process 

of live cattle, which is an assumption based on the BASF also cited in Thoma, et al., (2017).  To avoid 

the duplication of data, “packaging” was excluded from the assumption, being represented in the 

inclusion of the case-ready process (Thoma, et al., 2017).   

 

 

https://www.tysonfreshmeats.com/our-brands/case-ready-variety-meats
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4.1.1 U.S. BEEF SUPPLY CHAIN 

 

 

It should be noted that while Tyson Foods controls the animal growth for chickens, and a portion of 

their swine in the raw materials stage, they do not raise their own cattle. The company purchases 

live cattle, raised through a third party contracted feed lot (“Tyson Foods, Inc.”, 2018).  

 

TABLE 5. U.S. BEEF IMPACT MEASUREMENTS 
 

Impact 
measurements 

Unit Raw materials Processing Distribution to 
retailer 

Total 

GHGE Kg 𝐶𝑂2 eq 3.6 0.1 0.0 3.7 

Energy use MJ 8.8 2.1 0.4 11.3 

Land use 𝑚2a 3.7 0.1 0.0 3.8 

Water use liters 218.2 0.2 0.0 218.4 

(values represented by “0” are less than 0.005) 

Note. Adapted from “Sustainability Assessment of U.S. Beef Production System”, Thoma et al., 

2017, p.23. 

Raw 
Matrials

Feedlot
Chemical inputs 

for crops and soil
Cattle Manure and land

Processing
Harvesting cattle 

and cattle 
byproducts

Refrigerent case-ready Beef waste

Distribution

to Retailer
Fossil energy 

Retailer Excluded

Consumer Excluded
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FIGURE 6. U.S. BEEF IMPACT MEASUREMENTS 
 

 

 

GREENHOUSE GAS EMISSIONS 

GHGE was used as an indicator to measure the impact on the natural environment as a non-human 

stakeholder. It was observed that GHGE was concentrated in the raw material stage. Represented by 

97% of GHGE in the entire supply chain. As expected live cattle was the main contributor to GHGE in 

the raw materials stage, producing 83%, followed by 17% from feedlot. The processing stage 

accounted for a significantly lower impact, accounting for 3% of GHGE in the supply chain. The 

principal contributor for the processing stage was derived from the harvesting process.  

 
ENERGY USE 

The second impact category that evaluated the influence on the non-human stakeholder being 

addressed, was energy use. This indicator followed the same pattern as GHGE, the main impact on 

the natural environment was concentrated in the raw materials stage, accounting for 78%, of the 

overall energy use in the supply chain. Feedlot accounted for 75% of energy use, and cattle 
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represented 25%, in the raw materials stage. Processing contributed to 19% of the overall energy use 

in the supply chain. With the main impact detected in the case-ready procedure, which generated 

67% of energy use, and the harvesting process produced 33% energy use, in the processing stage. 

The last stage included in the analysis was the distribution to retailer, which was responsible for 4% 

of the overall energy use in the supply chain.  

 

LAND USE  

Land use as a measurement for impact on the natural environment reflected the same pattern as 

previous indicators.  The evidence revealed raw materials as the main stage for concentrated impact 

in the supply chain.  This stage carried 97% of the overall land use, with feedlot as the main 

contributor.  The processing phase in the supply chain accounted for 3% of the overall land use 

impact, derived from the case-ready process. 

 

WATER USE  

The last impact category analyzed for the U.S. beef supply was water use. It was expected that the 

same pattern would be detected, with a significant impact in the raw materials stage of the supply 

chain, which resulted from the feedlot operation.  This assumption was supported by the evidence, 

reflecting 99% of water use, allocated to the feedlot process for the raw materials stage, and 1% 

water use associated to cattle. The remaining data for the additional stages in the supply chain, 

represented values lower than 0.005, considered a minimal impact represented by “0” in (Table, 5).  

 

SUPPLY CHAIN IMPACT OF U.S.  BEEF 

The impact distribution across a U.S. beef supply chain was centralized in the raw materials stage. 

This outcome was expected, considering the resource intensive activities such as feedlot and cattle 

found in this stage. Water use had the most significant consequence on the non-human stakeholder, 

followed by energy use, land use, and GHGE respectively. Energy use contributed the largest impact, 

on the non-human stakeholder during the processing and distribution stage.  
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4.2 CASE 2: BEYOND MEAT REPRESENTING PLANT-BASED BEEF 

 
COMPANY DESCRIPTION  

Beyond Meat was founded by Ethan Brown in 2009, and by 2013 products were available to 

consumers in Whole Foods supermarkets across the U.S. Ethan Brown, noted the treatment of live 

cattle in the industry as a commodity, rather than sentient beings, which fueled his concept to create 

a product that would eliminate the animal from the system altogether. Beyond Meat possess a 

unique position that has allowed the company, to directly compete with cattle beef as a direct 

substitute. The company’s products are not targeted towards health-conscious consumers, their 

main objective is to attract meat eaters, which is reflected in their strategy and product placement 

in retail stores. Beyond Meat is currently the only plant-based product displayed next to regular meat 

products. Allowing for a direct analysis of a plant-based beef supply chain, accounting for impacts 

inflicted on the natural environment as a non-human stakeholder.  

 

Beyond Meat’s plant-based products are produced through the extraction of the same building 

blocks, found in animal meat products to simulate a similar taste, smell, feel and even the change in 

color during the cooking process. The building blocks utilized such as “protein, fat, trace minerals, 

and water” (“Our Impact – Beyond Meat”, n.d.), are derived from the plant kingdom, rather than the 

animal kingdom. Beyond Meat rebuilds a “beef” product excluding live animals throughout their 

entire production. Creating a more sustainable production chain, which demands less resources 

(“Our Impact – Beyond Meat”, n.d.). The company mission is to provide a solution to the growing 

protein crisis through a shift from animal protein to plant-based protein. Beyond Meat contends their 

ability to address four critical issues humanity faces, relating to the production of animal agriculture: 

“health, climate change, constraints on natural resources, and animal welfare” (“About – Beyond 

Meat”, n.d.).  
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4.2.1 PLANT-BASED BEEF SUPPLY CHAIN  

 

 

 

PLANT-BASED BEEF PRODUCT 

The product analyzed is scaled to measure 0.113kg Beyond Burger Patty. 
 

  

Note. Reprinted from “Products- Beyond Meat”. (2018, December 13). Retrieved from 

https://www.beyondmeat.com/products/ 
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https://www.beyondmeat.com/products/
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TABLE 6. PLANT-BASED BEEF NUTRITION FACTS 
 

Nutritional Information  
% daily value 

0.113 kg Beyond Burger Patty 

Protein g 20 

Iron 25% 

Saturated fat g 5 

Cholesterol mg 0 

Total fat g 22 

Calories 270 

Note. Adapted from “Beyond Burger- Beyond”. (2018, November 9). Retrieved from 

https://www.beyondmeat.com/products/the-beyond-burger/ 

 
 

 
TABLE 7. MAIN INGREDIENTS IN BEYOND BURGER 

 

Water 

Peat Protein 

Expeller-pressed Canola Oil 

Ingredients that are less than 2% 

Citrus Extract Acidulant 

Flavor Components 

Potato Starch 

Cellulose Form Bamboo 

Methylcellulose 

Beet-base Colorant 

Note. Adapted from “Beyond Meat’s Beyond Burger Life Cycle Assessment”, by Heller, M. & Keoleian, 

G., 2018, Center for Sustainable Systems, p. 26. 

 

 

https://www.beyondmeat.com/products/the-beyond-burger/
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TABLE 8. BEYOND BURGER PACKAGING MATERIALS 
 

Packaging Materials Amount 

Thermoformed tray 23.5 g 

PE lid film 1.68 g per tray 

Cardboard sleeve 27.4 g per tray 

Patty paper 1.3 g per tray 

Corrugated carton 239 g per 8 trays 

Wood pallet 1 per 156 cartons 

Pallet wrap 1 lb. per pallet 

Note. Adapted from “Beyond Meat’s Beyond Burger Life Cycle Assessment”, by Heller, M. & Keoleian, 

G., 2018, Center for Sustainable Systems, p. 26. 

 

 

TABLE 9. PLANT-BASED BEEF IMPACT MEASUREMENTS 
 

Impact 
measurements 

Unit Raw materials Processing Distribution to 
retailer 

Total 

GHGE Kg 𝐶𝑂2 eq 0.22 0.14 0.02 0.38 

Energy use MJ 2.86 2.94 0.37 6.17 

Land use 𝑚2a 0.22 0.05 0 0.27 

Water use liters 0.22 0.19 0 1.13 

(values represented by “0” are less than 0.005) 

Note. Adapted from “Beyond Meat’s Beyond Burger Life Cycle Assessment”, by Heller, M. & Keoleian, 

G., 2018, Center for Sustainable Systems, p. 25. 
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FIGURE 7. PLANT-BASED IMPACT MEASUREMENTS 
 

 

 

GREENHOUSE GAS EMISSIONS  

The impact measured across the supply chain, based on GHGE, revealed the effect on the natural 

environment.  A significant impact was detected in the raw materials stage, producing 58% of GHGE 

in the supply chain. This impact was derived from the pea protein production, one of the main 

ingredients in a Beyond Burger Patty. The processing stage contributed to the second largest impact, 

which generated 37% of GHGE in the supply chain. 57% of GHGE present in this stage was directly 

linked to packaging due to the thermoformed tray, 36% of GHGE reflected the impact from 

processing activities, and 7% accounted for cold storage impact. The last stage was the distribution 

to retailer, which carried 5% of the supply chain impact measured by GHGE. 

 

ENERGY USE 

According to energy use as an impact measurement, the processing stage had a dominant effect, 

which captured 48% of the entire supply chain impact. This replicated the same pattern from the 

previous impact measurement, where packaging had a significant impact represented by 70% of 

energy use, related to the thermoformed tray. Processing activities accounted for 26%, and cold 
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storage 4% of energy use in the processing stage. The raw materials stage accumulated 46% impact, 

measured as energy use for the entire supply chain. The final stage in the supply chain, distribution 

to retailer reflected 6% of the total energy use.  

 

LAND USE  

Land use as an impact indicator detected the raw materials stage as a principal contributor, which 

affected the non-human stakeholder. The evidence reflected an 81% impact that resulted from the 

production of main ingredients, such as the pea protein in the raw materials stage. Processing 

accumulated 19% of total land use in the supply chain related to packaging.   

 

WATER USE  

Water use identified a significant impact on the non-human stakeholder, during the processing stage. 

81% of water use in the supply chain was concentrated in this stage. 56% was a result of direct 

processing activities, 42% was related to packaging, and 2% for cold storage. 19% of the total impact 

in the supply chain, was detected in the raw materials stage, with a significant proportion due to the 

main ingredients, such as the pea protein and canola oil production.  

 

SUPPLY CHAIN IMPACT OF PLANT-BASED BEEF 

The allocation of impact on the non-human stakeholder across the plant-based beef supply chain, 

was found in the raw materials stage. This stage accumulated a significant impact due to the main 

ingredients in the BB patty, specifically the pea protein and canola oil. GHGE and land use, had the 

greatest effect on the natural environment considering the raw materials stage. The processing stage 

also revealed a notable impact, with the largest contributors being energy use, and water use, for 

this stage in the supply chain. The resource intensive materials that Beyond Meat uses during their 

packaging process, such as the thermoformed tray, accounted for a substantial amount of impact 

identified in this stage. The distribution to retailer’s stage had the lowest overall impact in the supply 

chain, concentrated on two measurements GHGE and energy use. Energy use, and land use, were 
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exposed as having the greatest demand on the natural environment for the Beyond Meat supply 

chain.   

 

4.3 CASE 3: MEMPHIS MEATS REPRESENTING CULTURED MEAT 

 

Cultured meat was included in the analysis, based on preliminary evidence. Currently cultured meat 

products are not available in the market. The findings and conclusions presented should be revised 

when grounded data is accessible. However, it was still considered beneficial to the study to explore 

cultured meat, through the data available for the purpose of constructing a basic understanding of 

the supply chain impact on the non-human stakeholder. Lab-grown meat served as an interesting 

dynamic to the increasingly growing protein crisis.   

 

COMPANY DESCRIPTION 

Memphis Meats was founded in 2015 by Dr. Uma Valeti, who is the CEO, and Nicholas Genovese who 

is the Chief Science Officer for the company. The company’s mission is to design, and innovate a more 

sustainable way of producing meat, without sacrificing the origin, and tradition of regular meat. With 

the objective to lead the revolution of food in this emerging industry by satisfying consumer needs, 

through a unique harvesting process of animal cells. Offering consumers, a meat product, without 

the effects imposed on animals, and the environment (“Memphis Meats”, n.d.b). Memphis Meats 

approach to the development of cultured meat is a process of harvesting animal cells as the building 

blocks for meat, and food in general. The concept behind lab-grown meat, should be thought of as a 

scaled down farm. Cells are harvested from the animal, which are then cultivated into meat. This 

process eliminates substantial steps in the supply chain, that are often observed in the raw materials 

stage, such as: raising, feeding, and harvesting animals, but still produces the end result (“Memphis 

Meats”, n.d.b). Memphis Meats believes that sourcing cells and building the product from the ground 

up, allows for higher control over the process, and ensures a higher quality end product. This permits 

the company to find a balance between the key attributes of regular beef while increasing the 

nutrition, thus creating a healthier and safer product (“Memphis Meats”, n.d.b). The impact 

throughout the production process of lab-grown meat functions on a smaller scale, requiring less 
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resources, in terms of energy, water, and land use, with the most significant reduction to be detected 

in GHGE. Offering a beneficial solution for the planet, animals, and consumers (“Memphis Meats”, 

n.d.b). 

 

CULTURED BEEF PRODUCT 

The product analyzed is scaled to measure 0.113kg cultured beef. 
 

 

Note. Reprinted from “Beef with cultured meat”, by Smith, G., (2019, May 3). Retrieved from 

https://www.newfoodmagazine.com/news/65313/beef-with-cultured-meat-us-cattlemens-

association-in-labelling-row/ 

 

*Nutritional values are expected to be similar to U.S. beef represented in (Table, 4), and no packaging 

information was accessible. 

 

 

 

 

 

 

 

 

 

 

https://www.newfoodmagazine.com/news/65313/beef-with-cultured-meat-us-cattlemens-association-in-labelling-row/
https://www.newfoodmagazine.com/news/65313/beef-with-cultured-meat-us-cattlemens-association-in-labelling-row/
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4.3.1 CULTURED BEEF SUPPLY CHAIN  

 

 

 

TABLE 10. CULTURED BEEF IMPACT MEASUREMENTS 
 

Impact 
measurements 

Unit Raw materials Processing Distribution to 
retailer 

Total 

GHGE Kg 𝐶𝑂2 eq  0.15  0.15 

Energy use MJ  3.01  3.01 

Land use 𝑚2a  0.02  0.02 

Water use liters     

Note. Adapted from “Environmental Impacts of Cultured Meat”, by Tuomisto, H., Ellis, M., & 

Haastrup, P., 2011, Proceedings of the 9th International Conference on Life Cycle Assessment in the 

Agri-Food Sector, p. 1363.  
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*Accessible data was found for the processing stage with the exclusion of water use. No evidence 

was obtained for the raw materials and distribution to retailer stages. 

 

FIGURE 8. CULTURED BEEF IMPACT MEASUREMENTS 
 

 

 

GREENHOUSE GAS EMISSIONS 

GHGE was employed as an impact measurement, which revealed the largest impact on the non-

human stakeholder during the processing stage in the supply chain, which was derived from the 

cultivation of muscle cells accounting over 80%. This was followed by the impact of cultivating the 

cyanobacteria, that produced over 10% of GHGE during the processing stage. For the purpose of this 

analysis cyanobacteria hydrolysate is assumed to be the method used to supply energy and nutrients 

for the cultivation of muscle cells (Tuomisto, Ellis & Haastrup, 2011). The last activity contributing to 

GHGE during the processing stage was the sterilization process, which reflected approximately 9%. 

The sterilization and hydrolyzed process takes place following the harvesting of the cyanobacteria 

biomass, to separate the cells (Tuomisto, Ellis & Haastrup, 2011). As assumed for any process that 

involves live animals specifically cattle, it would be expected that GHGE would produce a notable 

impact in the raw materials stage for the cultured meat supply chain.  
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ENERGY USE 

Energy use as an impact measurement imposed on the natural environment, followed the same 

pattern detected for GHGE, reflected in the production of muscle cells, which accumulated 80% of 

the total energy use for the processing stage. However, unlike the previous measurement, the impact 

associated with the cultivation of cyanobacteria was lower than the sterilization process. Cultivation 

of cyanobacteria amounted to 8% and sterilization 11% of energy use.  

 

LAND USE  

Applying land use as a measurement that evaluated the impact on the non-human stakeholder, 

across the cultured meat supply chain, identified land use as having the lowest effect in the 

processing stage. Again, it was assumed that livestock being a component of the production system 

for cultured meat, land use would have a significant impact in the raw materials stage. 

 

WATER USE 

The same assumption for the previous measurements was applied to water use, as an impact 

measurement for the non-human stakeholder. Cultured meat would still carry the effects associated 

with live animals, including the growing of crops for feed, in the raw materials stage.  

 

SUPPLY CHAIN IMPACT OF CULTURED MEAT  

The level of uncertainty for lab-grown meat, and the supply chain impact, as a product in the 

development phase is high. The analysis should be considered assumption based, and the outcome 

is expected to change as more data becomes available.  The greatest variance is anticipated in the 

raw materials stage for the cultured meat supply chain. Associated to the live cattle production, and 

the impact that it would carry across the four impact measurements, specifically GHGE, land use, and 

water use. From the evidence in the processing stage, energy use had an extensive impact on the 

non-human stakeholder. Three main activities in the processing stage (cultivating muscle cells to be 
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grown into fibers, cultivation of cyanobacteria, and the sterilization process) accumulated the 

greatest impact related to energy use and GHGE.  

CHAPTER 5: CROSS-CASE ANALYSIS 

 

The cross-case analysis evaluated the supply chain impact on the natural environment as a non-

human stakeholder, which compared the three cases presented above. The objective was to perceive 

any emerging patterns, or themes reflected in the data, and whether any proposition would develop. 

The concluding component of the cross-case analysis incorporated literature, which supported and 

contradicted the findings, as a measure for validity and reliability (Eisenhardt, 1989). 

 

NUTRITION COMPARISON  

Nutritionally the three products were found to be similar and served the same functions. Memphis 

Meats’ product was assumed to contain the same nutritional values as a U.S. beef patty, for the 

purpose of the analysis.  

 

TABLE 11. NUTRITION COMPARISON OF THE THREE CASES 
 

Nutritional Information 
% daily value 

Tyson Foods U.S. Beef 
Patty 

Beyond Meat Plant-
Based Beef Patty 

Memphis Meats 
Cultured beef Patty 

Protein g 19 20 19 

Iron 12% 25% 12% 

Saturated fat g 7 5 7 
Cholesterol mg 60 0 60 

Total fat g 23 22 23 

Calories 287 270 287 

 

 

 

 

5.1 TOTAL IMPACT COMPARISON OF THE THREE CASES 



  

 60 

 
TABLE 12. TOTAL IMPACT COMPARISON OF THE THREE CASES 

 

Impact 
measurements 

Unit U.S. Beef Plant-Based Beef Cultured Beef 

GHGE Kg 𝐶𝑂2 eq 3.7 0.38 0.15 

Energy use MJ 11.3 6.17 3.01 
Land use 𝑚2a 3.8 0.27 0.02 

Water use liters 218.4 1.13  

 

FIGURE 9. TOTAL IMPACT COMPARISON 
 

 

 

GREENHOUSE GAS EMISSIONS 

U.S beef compared to plant-based beef carried a 91% higher supply chain impact measured as GHGE. 

When U.S. beef was compared to cultured meat the variance increased to a 96% higher GHGE impact. 

Lastly the comparison of plant-based beef to cultured beef found a 72% higher impact for plant-

based beef.  
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ENERGY USE 

Energy use as an impact measurement exposed a 65% greater supply chain impact for U.S. beef 

compared to plant-based beef. The variance for energy use decreased when U.S beef was compared 

to cultured beef, which showed that U.S. beef had a 70% higher supply chain impact. And an even 

smaller variance was detected for the comparison between plant-based beef and cultured beef, 

which reflected that plant-based beef carried a 67% greater impact.   

 

LAND USE 

Land use revealed the replication of the pattern observed in the previous impact measure. U.S. beef 

accumulated a 93% greater supply chain impact, compared to plant-based beef. The comparison of 

US beef to cultured beef yielded a 99% larger impact across the supply chain. The last comparison 

between plant-based beef and cultured beef exposed a 93% increase in impact for plant-based beef.  

 

WATER USE 

As expected a comparison of U.S. beef to plant-based beef, determined a 99% higher impact across 

the U.S. beef supply chain. 

 

TOTAL IMPACT COMPARI SON 

From a comparison perspective a clear difference was observed for the total supply chain impact on 

the non-human stakeholder. U.S. beef carried the greatest overall impact, followed by plant-based 

beef, and lastly cultured beef. 
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5.2 RAW MATERIALS IMPACT COMPARISON OF THE THREE CASES 

 

FIGURE 10. RAW MATERIALS IMPACT COMPARISON OF THE THREE CASES 
 

 

 

GREENHOUSE GAS EMISSIONS  

The raw materials stage identified a 94% higher impact produced by U.S. beef compared to plant-

based beef.  

 
ENERGY USE 

Energy use followed the same pattern as GHGE, which revealed a 75% increase in impact, for the raw 

materials stage for U.S. beef compared to plant-based beef.  

 

LAND USE 

As expected land use, as a supply chain impact measurement described the intensive strain on the 

natural environment, as 94% more land use is required for a U.S. beef supply chain in the raw 

materials stage compared to plant based beef.  
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WATER USE 

Water use was discovered to have a drastic variance, where U.S. beef had a 100% greater impact in 

the raw materials stage, compared to plant-based beef.  

 
RAW MATERIALS IMPACT COMPARISON 

In the raw materials stage it was exposed that U.S. beef had the greatest impact on the non-human 

stakeholder throughout the four impact measurements compared to plant-based beef, with the 

greatest difference observed as water use.  

5.3 PROCESSING IMPACT COMPARISON OF THE THREE CASES 

 
FIGURE 11. PROCESSING IMPACT COMPARISON OF THE THREE CASES 

 

 

 

GREENHOUSE GAS EMISSIONS  

impact for the processing stage as a GHGE measurement, for U.S. beef compared to plant-based beef 

uncovered, plant-based beef having a 58% higher impact than U.S. beef. A comparison of U.S. beef 

and cultured beef, exposed an even greater difference in impact, cultured beef was found to produce 
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60% more GHGE than U.S. beef in the processing stage. Cultured beef generated 52% more GHGE 

compared to plant-based beef.  

 

ENERGY USE 

The same pattern observed for the previous impact measurement, was identified in regards to energy 

use. Plant-based beef had a 58% greater impact on energy use compared to U.S. beef. Culture beef 

was discovered to have a 60% greater energy use impact compared to U.S. beef. Cultured beef also 

was exposed as having 52% greater impact in the processing stage compared to plant-based beef.  

 

LAND USE 

Land use as an impact indicator did not follow the pattern identified for the previous measurements. 

For the processing stage U.S. beef occupied a 67% greater impact compared to plant-based beef. U.S. 

beef also had an 83% greater impact when compared to culture beef. The comparison between plant-

based beef and cultured beef, identified plant-based beef as having an 82% higher land use impact 

compared to cultured beef.  

 

WATER USE 

Water use releveled a surprising outcome as an impact measurement for the processing stage. It was 

uncovered that plant-based beef accumulated 82% greater impact compared to U.S. beef. 

 

PROCESSING IMPACT COMPARISON  

An unexpected pattern emerged when the processing stage for the three cases was compared. U.S. 

beef reveled the lowest impact across three of the measurements (GHGE, energy use, and water 

use), which was the opposite to the findings in the raw material stage. Plant-based beef had the 

second greatest impact across three of the measurements (GHGE, energy use, and land use), and 

had the greatest impact measured as water use. It was uncovered that cultured beef displayed the 

greatest impact across two measurements (GHGE, energy use), and the lowest impact for land use.  
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5.4 DISTRIBUTION TO RETAILER IMPACT COMPARISON OF THE THREE CASES 
 

FIGURE 12. DISTRIBUTION TO RETAILER IMPACT COMPARISON OF THE THREE CASES 

 

 

 

ENERGY USE  

The only comparison that was possible to perform for the distribution to retailer stage, was for energy 

use, where U.S. beef had a 52% greater impact compared to plant-based beef.   

5.5 CONTRARY INTERPRETATIONS TO THE FINDINGS 

 
SUSTAINABLE BEEF  

A dominant argument encountered for the unsustainability of the cattle beef supply chain, stemmed 

from a food resource perspective. Which followed the reasoning that crops used for cattle 

production, yields a smaller amount of meat as the end product, with significant waste, that could be 

used directly for human consumption (Halladay, 2018). This process suggested the elimination of 

livestock, for a more efficient food system. The data and findings in the research supported this 

interpretation, specifically for the raw materials stage. U.S. beef corresponded with a higher impact 

on the natural environment, versus the use of crops such as pea protein described in the plant-based 
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beef supply chain, to directly produce the end product. An alternative perspective explained the 

“upcycling” process. Cattle as a classification of bovine, have the ability to consume plants that are 

not edible by humans, which mainly included byproducts form plant-based food production (“Animal 

Agriculture and Global Food Supply Chain”, 1999). Cattle are also able to consumer plants with low 

quality protein, that is then turned into high quality protein, and micro nutrients found in beef. Cattle 

essentially operate as “upcyclers” in the food system, converting low quality protein plants to high 

quality protein meat (Halladay, 2018). In addition, a different study by White & Hall (2017), explored 

the consequences of removing or reducing the production of beef considering the sustainability of 

the food system. The study concluded that livestock such as cattle, make the food system more 

efficient and less wasteful due to their stomach structure. The argument explained that the by-

products, from plant-based production grains, and pea pulp, are consumed by cattle, converting the 

waste into consumable high-quality protein (White & Hall 2017). 

 

A common concern that was often encountered when cattle beef was compared to alternative beef 

products was the lack of nutrients. Plant-based products are assumed to contain lower protein value 

compared to animal derived products. Therefore, it was concluded that to achieve the same 

nutritional value that is found in meat, it would be necessary to consume larger amounts of plant-

based products (“Beef in a Healthy, Sustainable Diet”, n.d). Dr. Tryon Wickersham an associate 

professor for animal nutrition at Texas A&M, proposed that meat is a more efficient way to meet the 

protein demand. The study claimed that to obtain the same amount of amino acids, and proteins 

found in meat, enormous amounts of corn and wheat would have to be consumed (Halladay, 2018). 

In addition, a comparison of alternative proteins to beef protein suggested that, beef could deliver a 

higher-level quality of protein with lower calories, which would not be possible through alternative 

forms of protein, such as peanut butter, and quinoa (“Beef in a Healthy, Sustainable Diet”, n.d). 

However, the comparison of the three cases analyzed found that nutritionally, and functionally all 

products were considerably similar. U.S. beef was found to have approximately 19g of protein, and 

287 calories in a 0.113kg patty, while plant-based beef had 20g and 270 calories. 

 

The cross-case analysis conducted, found that the supply chain impact for U.S. beef measured as 

GHGE, determined that U.S. beef carried the greatest overall impact compared to plant-based beef 
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and cultured beef. The production of GHGE was concentrated in the raw materials stage, attributed 

to the livestock production, while in the processing stage U.S. beef generated the least impact 

compared to the other two cases. A rival explanation explored the impact that the reduction of cattle 

and beef production would have on GHGE. It was acknowledged that there is a growing consumer 

concern for the environmental impact that beef carries, specifically in terms of GHGE. However, Dr. 

Sara Place (2018), suggested that the elimination of beef or livestock in general from the U.S. food 

system would not have a significant impact on GHGE. It was estimated that the elimination of 

livestock would only reduce the global GHGE by 0.36%. In addition, the participation in Meatless 

Mondays in the U.S. would only amount to a reduction 0.37% GHGE (Place, 2018). In conclusion, the 

study suggested that adopting a vegan diet does not translate to a significant impact reduction of 

GHGE on a national level, but would produce additional consequences. For example, not meeting the 

nutritional needs of the U.S. population, and an increase in synthetic fertilizer, as well as an increase 

in soil erosion would be observed (Place, 2018).   

 

The findings from the cross-case analysis also revealed that U.S. beef had a significant supply chain 

impact measured as land use, in the raw materials stage, and the processing stage. Land use 

appeared as a constant measurement that reveled a considerable impact in the U.S. beef supply 

chain, whereas other measurements such as: GHGE, energy use, and water use, fluctuated when 

different stages in the supply chain were evaluated. It was found that an opposite interpretation of 

the findings, reasoned that land use impact as a measurement, does not consider the ability of cattle 

to graze in places where other crops would not be able to grow. Therefore, unusable land is then 

turned into high-quality protein through the grazing of cattle in these areas. Justifying the land use 

impact.  

 

SUSTAINABILITY OF CU LTURED BEEF 

The evidence from the cross-case analysis unfolded, that cultured beef had the lowest overall supply 

chain impact when compared to the other two cases. As noted earlier, the findings only included the 

processing stage, excluding the raw materials, and distribution to retailer stages. When the 

processing stage of cultured beef was compared to plant-based beef and U.S. beef, it exposed the 
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highest measurement in GHGE, and energy use. This result was partly supported by supplementary 

literature. New research argued that the search for alternative options as a solution to the growing 

protein crisis could actually do more harm than good. Depending on the energy source utilized for 

the production of alternative meat products, it could generate a greater impact than cattle beef 

production.  For example, Lynch & Pierrehumbert (2019), highlighted that while cattle beef has a 

higher carbon dioxide foot print compared to cultured beef, this alone does not conclude that 

cultured beef is more sustainable. In order to understand the full- and long-term effects of the two 

systems it is important to not only consider the carbon dioxide foot print, but other gases that 

contribute to GHGE and temperature impact as well. Methane compared to carbon dioxide has a 

greater impact on temperature, but only lasts in the atmosphere for 12 years, and carbon dioxide 

can remain for hundreds of years. Over the long run cultured meat could have a higher impact on 

climate, and warming related to the energy production process, which mainly involves carbon 

dioxide, that accumulates in the atmosphere for a longer period of time. While beef from cattle emits 

large amounts of methane and nitrous oxide, they remain in the atmosphere for a shorter period of 

time (Myhre, et al., 2013). Although the gap may appear large between GHGE from cattle beef 

compared to cultured beef, in the long term this gap could lessen, making cattle beef less warming 

than cultured beef, due to the accumulating nature of carbon dioxide (Myhre, et al., 2013). The 

development of a more energy efficient process will be one of the major challenges for cultured beef 

in the future (Myhre, et al., 2013). Furthermore, even though cultured beef could have additional 

benefits compared to cattle beef, such as a decreased impact on water pollution, other factors should 

also be considered. For example, the production of artificial beef could result in traces of organic and 

chemical molecules in the water systems, including growth factors, and hormones used during the 

cultivation process (Lynch & Pierrehumbert, 2019).  
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5.6 SUMMARY OF FINDINGS  

 
TABLE 13. SUMMARY OF THE THREE CASES 

 

Supply chain stages Case 1: Tyson Foods Case 2: Beyond Meat Case 3: Memphis 
Meats 

Raw materials GHGE = 3.6, energy use = 
8.8, land use = 3.7, water use 

= 218.2 
 

GHGE greatest impact was 
cattle = 83%, greatest impact 

of energy used was feed = 
75%, land use greatest 

impact was feed = 100%, 
water use greatest impact 

was feed = 99% 

GHGE = 0.22, energy use = 
2.86, land use = 0.22, water 

use =0.22 
 
 

 

Processing GHGE = 0.1, energy use = 
2.1, land use = 0.1, water use 

= 0.2 
 

GHGE greatest impact was 
harvesting = 100%, energy 
use greatest’s impact was 

case ready = 67%, water use 
greatest impact was 
harvesting = 100% 

GHGE = 0.14, energy use = 
2.94, land use = 0.05, water 

use =0.91 
 

Greatest impact on GHGE 
was packaging = 57%, 

greatest impact on energy 
use was packaging = 70%, 

greatest impact on land use 
was packaging = 100%, 

greatest impact on water use 
was processing = 56% 

GHGE = 0.15, energy use = 
3.01, land use = 0.02, water 

use = not included 
 

Greatest impact on GHGE 
was muscle cell cultivation = 

85%, greatest impact on 
energy use was muscle cell 

cultivation = 80% 

Distribution GHGE = 0, energy use = 0.4, 
land use =0, water use = 0 

GHGE = 0.02, energy use = 
6.17, land use = 0.27, water 

use = 1.13 

 

Note. The percentages represented are for the impact of specific stages in the supply chain, not the 

total impact. 

 

The total supply chain impact comparison reveled that U.S. beef carried the greatest impact on the 

non-human stakeholder. Water use was measured as having the most significant impact, followed by 

land use, GHGE, and energy use.  A substantial portion of the impact was concentrated in the raw 

materials stage, which was an expected outcome.  Plant-based beef, had the second highest supply 

chain impact, specifically in energy use, and GHGE. Lastly cultured beef measured as having the 

lowest supply chain impact in comparison to the other two cases.  The most significant impact for 

this system was measured as energy use.  

 

The impact measurements used for the analysis were limited to four categories. For the 

establishment of a comprehensive understanding of the total supply chain impact on the natural 
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environment as a non-human stakeholder, further advancement is needed in this area. For the 

implementation of clearer boundaries and impact measurements, it is crucial that sufficient 

management efforts and resources are awarded to these concerns. One way that this could be 

achieved is through the inclusion of non-human stakeholders as part of the firm’s stakeholder map. 

It would force management to find a solution to the current barriers hindering supply chain 

sustainability. Therefore, the clarification of impact measurement and boundaries, is assumed to lie 

within the stakeholder theory and sustainability relationship. To obtain management attention and 

resources, entities should be classified as salient stakeholders. The current climate reflected the need 

for the incorporation and prioritization of non-human stakeholders, for an accurate representation 

of a firm’s external environment. It is then proposed that: 

 

PROPOSITION 1: Expanding the stakeholder scope, to evaluate supply chain impact, advances the 

clarification of impact boundaries, narrowing the gap for integrating the three dimensions of 

sustainability in the decision-making process.  

 

The evidence from the processing stage analysis became less predictable, which displayed the most 

diverse and unexpected results.  The opposite pattern emerged in the processing stage compared to 

the total supply chain impact, and raw materials stage analysis. The data reveled that cultured beef 

had the greatest impact on the natural environment measured through GHGE, and energy use. Three 

principal activities contributed to the high impact observed in the processing stage, namely the 

cultivation of muscle cells, the sterilization, and the cultivation of cyanobacteria. Plant-based beef 

was exposed as having a significant impact in the processing stage as well, which contributed to the 

most substantial impact across the three cases measured as water use, and the second highest 

impact on energy use, and GHGE. Lastly U.S. beef had the least impact in the processing stage, for 

GHGE, energy use, and water use, but still carried the greatest impact on land use. This outcome was 

unforeseen, when the results for the additional stages in the supply chain were considered. It was 

clear from the data analysis, specifically the processing stage, which demonstrated an unexpected 

outcome, that went undetected in the total supply chain impact comparison. The processing stage 

reveled that cultured beef and plant-based beef had the greatest impact on the non-human 

stakeholder, and U.S. beef had the lowest impact. Form the data analysis it is then proposed that: 
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PROPOSITION 2: Including the impact on non-human stakeholders, for each stage in the supply chain, 

more accurately identifies hot-spots for sustainable development strategies.  

 

From this perspective inherently hot-spots in all three cases were uncovered. To decrease the impact 

on the non-human stakeholder in the cultured beef supply chain, more efficient energy use practices 

should be explored, specifically in the cultivation of muscle cells. The impact for plant-based beef 

could be reduced through the packaging methods such as the thermoformed tray, which had a 

significant effect on the natural environment. The principal impact for U.S. beef was centralized in 

the raw materials stage, derived from the production of cattle, and feedlots. Non-human 

stakeholders should therefore be considered in the advancement of supply chain sustainability, and 

identifying hot-spots for improvement strategies.  

 

5.7 SUPPLEMENTARY LITERATURE  

 
THE VALUE OF NON-HUMAN STAKEHOLDERS  

This section introduced additional literature that highlighted the value of including non-human 

stakeholders in the decision-making process, in support of the findings.  Widening the scope to 

recognize non-human stakeholders provides an important tool for an organization to operate within 

a wider, and more comprehensive understanding of the external environment. Considering the 

environment, and ecosystems as part of the business environment significantly influences the 

decision-making process, granting more weight and consideration for non-human entities. 

Internalizing non-humans as a critical component of a firm, the same way employees, and 

stockholders became part of the stakeholder map (Starik, 1995). In addition, classifying non-humans 

as stakeholders also helps establish prioritization for non-human entities. The relationship with non-

human entities such as the natural environment should be placed as a priority, considering the value 

that non-human entities have in the business environment, but also beyond as a larger part of the 

ecosystem, a vital element to human survival. Without the stakeholder status within an organization, 

limited attention and management resources would be awarded to non-human entities (Starik, 
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1995).  A consequential value to widening the scope by interpreting non-human entities as 

stakeholders, is ensuring a higher level of sensitivity to the external environment. This approach 

allows the firm to have a holistic and comprehensive understanding of the environment in which it 

operates. Creating a real-world perspective, enables the firm to address disturbances efficiently 

creating a more effective, and long-term impact (Starik, 1995). 

 

NON-HUMAN STAKEHOLDER CHALLENGES  

From a contradicting perspective, literature that emphasized challenges that hinder the inclusion of 

non-human stakeholders in the decision-making process were discussed. First, when considering 

widening the scope of the stakeholder approach, to include a wider variety of stakeholders such as 

non-human entities, it is important to consider the challenges that need to be addressed for a 

successful transition. As mentioned earlier the main concern is often found in the process of defining 

the “stake” of non-human entities, examples could include the preservation of ecosystems, or the 

consideration of non-human living entities, which could possibly satisfy this role.  This also raises the 

question of how to appropriately manage non-human entities, however the answer to such questions 

would require further development in this area (Starik, 1995). In addition, the expansion of the 

stakeholder approach also proposes an immense undertaking. Including non-human stakeholders, 

implies the inclusion of a large number of entities to be considered. This poses a significant challenge 

for a firm, to continuously manage such a vast number of relationships. Such an endeavor would 

require a method for categorizing and prioritizing, non-human entities that need immediate 

protection to preserve the “stake” of the entity, and the firm. The resolution to these challenges 

would demand extensive research, and reflection from organizations and scholars in the field (Starik, 

1995). 
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CHAPTER 6: CONCLUSION  

6.1 SUMMARY OF FINDINGS   

 

The literature review uncovered controversial topics, and gaps in the extant research. First two 

distinct points of view on supply chain sustainability were discussed, which highlighted the strengths 

and weaknesses of current practices. Followed by an exploration of the evolution of the stakeholder 

approach, and the controversial themes that emerged such as the inclusion of non-human 

stakeholders, in a firm’s stakeholder map. Since the extant literature was found to be highly debated 

on these topics, it was important to include contrasting perspectives, and arguments for a 

comprehensive understanding. It was also important that potential avenues for the inclusion of a 

non-human entities, such as the natural environment were considered, to further expand on the 

importance of widening the stakeholder scope. According to Mitchell, Agel & Wood’s (1997), model 

for the classification of stakeholders, the natural environment lacks a crucial attribute “power”.  It 

was discovered that entities can acquire this attribute through proxies such as governments, or other 

stakeholder groups. Gaining the last attribute places the natural environment as a salient stakeholder 

in the stakeholder map, either through proxies, or physical power such as natural disasters.   

 

A comparison of the three cases and their total supply chain impact, on the non-human stakeholder, 

revealed a predictable outcome. U.S. beef was found to have the greatest total supply chain impact, 

followed by plant-based beef, and lastly cultured beef. The first proposition explored the relationship 

between the stakeholder approach, and sustainability as a means to clarify boundaries and impact 

measurements. Considering non-human entities as stakeholders, allows for the allocation of 

management attention and resources, which should be explored as a crucial component to further 

supply chain sustainability. The findings for this portion of the analysis highlighted how the four 

impact measurements utilized, produced a preliminary understanding of the total supply chain 

impact on the non-human stakeholder. However, for a comprehensive understanding it is clear that 

additional measurements should be included. The identification of which impact measurements 

should be considered, could be clarified by further research, and by organizations recognizing the 

importance of non-human stakeholders in their decision-making process.  
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When individual stages in the supply chain were evaluated, a divergent result was detected. The raw 

materials, and distribution to retailer stage exhibited the same patterns found for the total supply 

chain impact comparison. However, the processing stage exhibited contrasting results. U.S. beef had 

the lowest impact across the four impact measurements, except land use. Cultured beef had the 

highest impact for GHGE, and energy use. Lastly plant-based beef was found to have the greatest 

impact defined as water use. The second proposition suggests that analyzing specific stages in the 

supply chain, and their impact on non-human stakeholders can identify, and particularize hot-spots 

in the supply chain, that would otherwise not be detected. This allows for higher sensitivity, and 

accuracy for applying improvement strategies for the development of supply chain sustainability.  

 

6.2 IMPLICATIONS OF RESEARCH  

 

It is important for firms and organizations to realize the importance of the natural system, and the 

interrelations to the business environment as a necessity to business operations. There is currently 

an enormous demand on the natural environment, depleting resources that we as human beings 

depend on, as well as businesses. In today’s climate we as a society, can no longer afford to 

compromise the protection of non-human entities such as the natural environment, for short-term 

profit. It is essential to consider the long-term consequences associated to firm activities. To 

effectively address such complex issues, requires a revolutionary perspective, that defines the 

external environment from a real-world point of view. By widening the scope of the stakeholder 

approach, presents an alternative method for internalizing concerns in the external environment, 

and proposes a more accurate representation of the climate in which a firm operates in.   

 

This study presented the inclusion of non-human stakeholders as an assessment tool for supply chain 

impact. Which revealed the importance of the stakeholder approach in the development of 

sustainability. It also contributes to the exploration of practices, in which impact boundaries can be 

utilized and clarified through the inclusion of non-human entities in the decision-making process of 

organizations, which is often a barrier for the implementation of the three sustainability dimensions.  

In addition, the impact on non-human stakeholders allows for a more sensitive evaluation tool, to 

stay proactive, and adaptive to external environmental concerns.  The research contributed in 
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highlighting the importance of including non-human stakeholders, and how this can influence the 

development of supply chain sustainability, and the implementation of improvement strategies.  

 

Further implications of the research can also be interpreted as an approach to effectively position a 

firm’s supply chain. Including non-human stakeholders in the development of supply chain 

sustainability, would result in a more efficient supply chain, creating a competitive advantage for the 

firm. As it was explored in the literature review, firms no longer compete exclusively on a firm basis, 

but rather compete against supply chains (Christopher, 1992). Firms that surpass current 

requirements in terms of addressing sustainability concerns, have reported a material advantage 

being able to affect future regulations by staying proactive, forcing other companies to drastically 

adapt their supply chains, to compete (Montabon, Pagell and Wu, 2016). Aligning the firm to the 

current climate through the inclusion of non-human stakeholders, could identify new opportunities 

in the elimination of impact, uncovering innovative solutions in the advancement of supply chain 

sustainability.   

 

The objective for the findings and propositions, that emerged from the study was to develop analytic 

generalizability. The research presented offers a new perspective on non-human stakeholders, and 

their impact on supply chain sustainability.  This relationship should be explored as a key component 

for furthering the implementation of the three dimensions of sustainability. Practitioner’s would also 

play a principal role by allocating the attention necessary to non-human entities, and the urgency for 

developing a sufficient model to manage, and clarify impact boundaries and measurement. 

Understanding the importance of non-human stakeholders, in today’s climate places the firm with a 

clearer perspective of their environment, and how to proactively manage turbulence before it 

materializes into a crisis.  

 

6.3 LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH  

 

The limitations of this research should be regarded as a starting point for future research. The findings 

and conclusions derived from this study are limited due to the number of cases that were assessed. 

Even though the three cases yield a functional understanding for expanding the stakeholder 
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approach, and how this evolution will support supply chain sustainability. It is also acknowledged that 

further research is necessary, that will consider additional cases within the industry. This could 

include considering a more extensive perspective on the supply chain, observing actors further 

upstream and downstream.  In addition, further beef alternatives, should also be part of future 

analysis’, such as beef patties made from black beans, or mushrooms as an example. Further research 

could also expand to consider other types of meat, and meat alternatives, such as poultry or pork. 

The research could also apply beyond the meat industry to examine a wider variety of supply chains.  

 

Other important areas for further research is to analyze the supply chain impact on other non-human 

entities, that should be classified as stakeholders of a firm. The analysis only considered one non-

human entity as a stakeholder, the natural environment. However due to the scope of the study 

other non-human entities were excluded, such as the cattle used in the beef production. It can be 

argued that the greatest impact is inflicted on the living animals in the supply chain. As sentient beings 

they are conscious, and cable of feeling emotions, therefore their lives and well-being should be 

accounted for, represented through being recognized as a non-human stakeholder of the firm. Other 

non-human entities to acknowledge could be specific eco-systems, and species.  

 

The explanatory multiple case study investigated the beef industry and the influence that non-human 

stakeholders have on supply chain sustainability, measuring four impact categories (GHGE, energy 

use, land use, and water use).  The findings produce a preliminary understanding of the total supply 

chain impact that each case inflicted on the non-human stakeholder. For a comprehensive 

interpretation, additional impact measurement is a necessity, such as biodiversity, or ocean 

acidification. Future studies should also focus on testing the propositions that were observed in the 

findings of the cross-case analysis, to strengthen the analytic generalizability of the research. 

 

The principal topics were found to be controversial. The ongoing debate of non-human stakeholders 

and their role in business, as well as the beef supply chains in the analysis, which described cattle 

beef versus plant-based beef and cultured beef, are all highly argued themes in current time. This is 

a strong indicator that the research area needs further development, as the industry and business 
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environment evolve. The central objective was to contribute to the current literature, by proposing 

a new perspective and approach to the advancement of supply chain sustainability. 
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APPENDIX 

 

APPENDIX A: 

Data for U.S. beef 

 

Impact 
measurements 

Raw Materials Processing Distribution Total 

GHGE Kg 𝑪𝑶𝟐 eq 3.6 0.1 0 3.7 

Energy use MJ 8.8 2.1 0.4 11.3 

Land use 𝒎𝟐a 3.7 0.1 0 3.8 

Water use liters 218.2 0.2 0 218.4 

Note. Adapted from “Sustainability Assessment of U.S. Beef Production System”, Thoma et al., 

2017, p.23. 

 

 

 

 

Impact 
measurements 

Feed lot Cattle Harvesting Case ready Distribution Total 

GHGE Kg 𝑪𝑶𝟐 

eq 

0.6 3 0.1 0 0 3.7 

Energy use MJ 6.6 2.2 0.7 1.4 0.4 11.3 

Energy use MJ 3.7 0 0 0.1 0 3.8 

Land use 𝒎𝟐a 216.3 1.9 0.2 0 0 218.4 

Note. Adapted from “Sustainability Assessment of U.S. Beef Production System”, Thoma et al., 

2017, p.23. 
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Appendix B: 

Data for plant-based beef 

 

Impact 
measurements 

Raw Materials Processing Distribution Total 

GHGE Kg 𝑪𝑶𝟐 eq 0.22 0.14 0.02 0.38 

Energy use MJ 2.86 2.94 0.37 6.17 

Land use 𝒎𝟐a 0.22 0.05 0 0.27 

Water use liters 0.22 0.91  1.13 

Note. Adapted from “Beyond Meat’s Beyond Burger Life Cycle Assessment”, by Heller, M. & Keoleian, 

G., 2018, Center for Sustainable Systems, p. 25. 

 

 

 

 

Impact 
measurements 

Raw Materials processing Packaging Cold storage 

GHGE Kg 𝑪𝑶𝟐 eq 0.22 0.05 0.08 0.01 

Energy use MJ 2.86 0.75 2.07 0.12 

Land use 𝒎𝟐a 0.22 0.00 0.05 0.00 

Water use liters 0.22 0.51 0.38 0.02 

Note. Adapted from “Beyond Meat’s Beyond Burger Life Cycle Assessment”, by Heller, M. & Keoleian, 

G., 2018, Center for Sustainable Systems, p. 25. 
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Appendix C: 

Data for cultured beef 

 

Impact measurement Raw Materials Processing Distribution 

GHGE Kg 𝑪𝑶𝟐 eq  0.15  

Energy use MJ  3.01  

Land use 𝒎𝟐a  0.02  

Note. Adapted from “Environmental Impacts of Cultured Meat”, by Tuomisto, H., Ellis, M., & 

Haastrup, P., 2011, Proceedings of the 9th International Conference on Life Cycle Assessment in the 

Agri-Food Sector, p. 1363.  

 

 

 

 

Impact measurement Cultivation of 
Cyanobacteria 

Sterilization Muscle cell cultivation 

GHGE Kg 𝑪𝑶𝟐 eq 0.25 0.32 2.39 

Energy use MJ 0.024521 0.016272 0.126786 

Note. Adapted from “Environmental Impacts of Cultured Meat”, by Tuomisto, H., Ellis, M., & 

Haastrup, P., 2011, Proceedings of the 9th International Conference on Life Cycle Assessment in the 

Agri-Food Sector, p. 1363.  
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