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Abstract 
This thesis investigates the electric vehicle battery supply chain of BMW Group as a 

benchmark to determine how sustainable the supply chain is and to what extent it can be 

improved based on a documentary based on secondary data. The research will illuminate 

parts and interactions in the supply chain that need more sustainable solutions.  

 

The Thesis concludes that BMW Group follows a flawed sustainability theory, the Triple-

Bottom-Line (TBL), which is proven through literature based on theory and practice and a 

stakeholder analysis. The sustainable improvements to the EV battery supply chain are 

derived in a conceptual framework which is based on an emerging sustainability theory, 

Ecologically Dominant (ED) logic and a modified stakeholder view adjusted accordingly. 
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1. Introduction 
Today’s focus on climate change and sustainability is apparent in all industries and sectors. 

One of the main challenges are to convert to green energy and retire CO2-heavy processes 

and projects. Among these initiatives are the quest for green transportation in the car 

manufacturing sector. Since 1990, transportation greenhouse gas emissions have increased by 

30%, and the total CO2 emissions now account for almost a quarter of total CO2 emissions 

worldwide. 

 

However, an increasing number of businesses, finance, and markets show clear signs of 

following the Triple Bottom Line (TBL) sustainability framework. But then again, this 

framework has increasingly been subject to criticism for putting profits over social and 

environmental aspects. Importantly, the economist that coined TBL, John Elkington, points to 

a fundamental hard-wired problem and the need of a total recall of the framework (Elkington, 

2018). further evidence confirms and points towards a transition era in which firms 

incrementally offset their negative impact on the environment and society, however one must 

ask whether that is enough to stop the growing climate change, and whether we should focus 

on eliminating instead of reducing (Shevchenko et al., 2016). 

 

When it comes to electric vehicles (EV) and sustainability, it becomes clear that the focus is 

on the end-product. However, by some estimates, 46% of the total CO2 emissions made by 

EVs are happening before the car has even been driven. The key component in any EV is the 

battery which has a supply chain that involves rare earth materials, heavy mining operations 

and chemically polluting components (EV battery cell). Batteries are important as the 

manufacturers’ top goal keeps being the range of the EV. To make EV supply chains truly 

sustainable, research points towards creating stronger external pressure to compel firms to 

focus on radical change and innovation instead of looking backwards towards the old 

principles of sustainability which sought to minimise instead of eliminating operations 

damaging the climate (Pagell & Shevchenko, 2014; Shevchenko et al., 2016). 

 

The thesis investigates the supply chain of the EV battery using a benchmark, single-case 

documentary of BMW Group, relevant literature on sustainability and emerging theories, EV 

technology and prospects to be well-equipped to answer the following research question with 

the second part answered through a conceptualised EV supply chain framework: 



 

To what extent is the current EV battery supply chain sustainable, and how can it be 

improved? 

 

2.1. Structure 

The structure of this thesis begins with (1) a list of definitions and abbreviations needed to 

better understand technical terms used throughout. (2) a descriptive part of the EV battery 

supply chain of BMW Group, from development to usage, reusage, and recycling. (3) 

literature review of sustainability, EV governance, performance metrics, and stakeholder 

approach and theory in the effort to conceptualise and theorise a new EV battery supply chain 

framework built on more sustainable principles. (4) The methodology section will follow 

describing the design and ramifications of the thesis. (5) The analysis follows suit with 

crucial information about current and future practices and applications of relevant technology 

to be leveraged in the presented (6) conceptual EV ED battery supply chain built on the 

Foundation of BMW Group. Last three sections are the (7) discussion, (8) conclusion, and (9) 

further research. 

  



2. Definitions and abbreviations 
Organisations and groups: 

IEA: International Energy Agency 

EVI: Electric Vehicles Initiative 

 

Electric Vehicles and relevant technology: 

EV: Electric Vehicle 

BEV: Battery Electric Vehicle 

PHEV: Plug-in Hybrid Electric Vehicle 

Energy density: Measure of how much energy a battery contains relative to its weight 

(Wh/kg) or volume (Wh/L) 

Power density: Measure of the max rate of charge/discharge per weight of battery 

Charge rate: Time in minutes it takes to recharge the battery often defines as the C rating (a 

battery with a 1c rate will take 60 minutes to full charge 

Cycle life: Number of charge and discharge cycles that a battery can sustain until its capacity 

falls below 80% of the original capacity 

Calendar life: The time for which a battery can be stored, as inactive or with minimal use, 

such that its capacity remains above 80% of the original capacity 

ZEV: Zero-emission vehicle 

LDV: Light-duty vehicle 

HDV: Heavy-duty vehicle 

 

Sustainability: 

SSCM: Sustainable Supply Chain Management 

TBL: Triple Bottom Line 

CSV: Creating Shared Value 

EDL: Ecological Dominant Logic 

 

Standards: 

STEPS: Stated Policies Scenario 

SDS: Sustainable Development Scenario 

 



3. BMW Group’s EV battery supply chain 
BMW Group has over the years constructed a circular supply chain for their battery cells. It 

consists of four phases which follows the life of an EV battery: Development, vehicle usage, 

second life, and battery recycling. In the following, each phase will be described in detail.  

BMW Group pushes greener regulation to boost sales. The work by the group emphasises on 

creating markets that increasingly favours their electric lines by increasing the amount of 

charging locations, since they have seen a close correlation between the density of charging 

infrastructure and the sale of electrified vehicles. Contacting and initiating dialogs with 

policy makers aims to stimulate demand for EVs both locally and nationally. In general, the 

groups want to push advantages for EV owners such as increasing numbers of public 

charging points, parking spaces reserved for EVs or discounts on parking fees. 

 

 
Figure 1: Official illustration of BMW Group’s circular supply chain of battery cells (BMW 

Group, 2020b) 

As seen above, the circular supply chain of battery cells includes the beforementioned steps, 

but what this illustration also shows, is the connection of the manufacturing stage (more 

specifically sourcing of materials), that circles clockwise and directly connect to the recycling 

stage to make up for the non-recycle materials lost. 



 

3.1. Development 

It all starts at the BMW Group Battery Cell Competence Centre in Munich, Germany, 

constructed in 2019. By compiling its experience and comprehensive knowledge of battery 

cell technology it hopes to further improve both battery cell technology and fully penetrating 

production processes. One of the goals of the competence centre is to increase the potential 

range of its EVs by 2030 and cutting the battery system costs to make electric mobility more 

profitable (BMW Group, 2020a). Furthermore, it works towards understanding the ideal 

chemical composition and design of a battery cell and how it can be mass-produced while 

ensuring sustainability. The composition of the key raw materials, energy and power density, 

safety, and service life are all key research objectives. Said research is designed to strengthen 

the Group’s existing knowledge and track different trends of the future while incorporating 

their sustainability goals regarding the use of mentioned components. 

 

The centre takes the complete life cycle of a battery cell into account (from procurement to 

recycling) and replicates the value chain of the battery cell technology, from R&D to the 

structure and design to production of the first prototypes. The centre is comprised of 200 

scientists and experts in chemistry and process engineers in a very sterile working 

environment created on a 12,000 m2 site. 

 

The lithium-ion battery cell has four components: A cathode, anode, separator, and battery 

electrolyte. Making the most efficient and sustainable battery cell requires the right quantities 

and quality of components and materials, and how it is properly combined (BMW Group, 

2020b). The cathode, which is the positive pole, consists of lithium-nickel-manganese-cobalt 

oxides, and graphite is used for the anode (the negative pole). 

 

The upcoming launch of the fifth generation of battery cells, brings a new supply chain setup, 

which shall comply with the BMW Group’s new initiatives towards ethically responsible raw 

material extraction and processing that will accommodate cobalt and lithium sourcing 

directly without intermediaries and then making said materials available to its battery cell 

manufacturers. BMW Group states that they will, in the future, procure both cobalt and 

lithium from non-conflict countries, more specifically Australia and Morocco. In addition, 

they have launched a cross-sector initiative together with BASF SE, Samsung SDI, and 



Samsung Electronics in the Democratic Republic of the Congo with the “Cobalt for 

Development” pilot project. The initiative serves to improve working conditions for the 

people in a selected cobalt mine, operating small-scale mining. The involved parties have 

hired GIZ, a German development agency, to monitor and test, over three years, how the 

living and working conditions can be improved. If said initiative is deemed a success, they 

might consider implementing their learnings to other small, non-industrial mines in the long 

term (BMW Group, 2020b). 

 

3.2. Usage of the battery cells in the vehicle 

After production, the battery cells will be installed in the vehicles. The BMW Group plans to 

expand its electric vehicle range to 25 models by 2023 with over half of them to be fully 

electric models. The primary objective is to optimise the EV batteries for new electric cars. 

The group emphasises that it isn’t about the size but the efficiency. The lifespan of an EV 

battery is mostly dependent on the driver’s usage behaviour, like; using a fast automotive 

battery charger, which puts more stress on batteries than any conventional (and slower 

charging) auto battery charger. What also influences the battery life is the ambient 

temperature, number of cycles, level of discharge, and the age of the battery. BMW Group 

has extended the maximum mileage for its eight-year battery guarantee for the BMW i3 in 

Europe from 100,000 to 160,000 km. 

 

3.3. Second life 

Once an EV battery is out of commission, it enters its second life as stationary energy storage 

devices. Within seconds, the cumulative power of said battery cells is available and keeps the 

energy grid stable. The electricity going to the grid is based on the estimated demand from all 

consumers, and a forecast is made every 15 minutes afterwards it is determined which power 

generation systems can meet the demand. Often, it is given to renewable energy systems like 

wind and solar since it is dependent on the weather and therefore not entirely predictable. In 

these instances, the battery storage systems like the ‘Second Life’ comes into the picture. The 

project manager at the energy producer Vattenfall with responsibility for technology 

development, Danie Hustadt, is quoted stating, that “They are there to compensate for 

precisely those fluctuations so as to guarantee a balance between supply and demand, the 

batteries store the surplus. If there is a shortage of power, the batteries supply it. And they do 

it within a few seconds!” (BMW Group, 2020b). BMW Group states, that it takes around 10 



years to completely deplete the energy content of a battery cell in the ‘Second Life’ system, 

after that, it is recycled. It is not only used as a buffer storage for renewables, but also to store 

electricity and reduce energy costs for sustainable production. 

 

3.4. Recycling 

After the battery cells have depleted, various methods are being used to recycle them. The 

two methods used are the shredding process which is being operated using the electricity 

discharged from the battery, and the method of heating up the battery cell in a furnace in a 

pyrometallurgical process to melt and separate out the metals contained inside the battery 

cell. BMW Group’s Electromobility program can only be considered to have achieved 

sustainability if the batteries used are recycled. The battery Cell Competence centre also 

investigates these methods of recycling to further optimise the recycle % of each battery cell 

and designing them for re-use of raw materials after the recycling process. This completes the 

cycle of BMW Group’s battery cell. 

4. Literature review 
 

The objective of this literature review is to provide the context and theoretical framework for 

this thesis and to discover a gap in the literature regarding the adaptation of a more 

sustainable framework in the EV battery supply chain. What will be reviewed include 

sustainability, EV governance, sustainability performance metrics, stakeholder theory, and 

network design. The main focus of the literature review was on articles, studies and books, 

which were retrieved through database-searching using Google Scholar, and Libsearch 

(Copenhagen Business School) which have all been peer-reviewed. Literature retrieved from 

company-led outlets (e.g., BMW Group, Tesla, and Toyota) have all been cross-checked with 

independent outlets. Two of the books referenced are part of the curriculum of the MSc 

Supply Chain Management programme at Copenhagen Business School (Copra, 2019; Paton 

et al., 2011). The search for literature is based on two stages: (1) starting from a broad scope 

using few but broad keywords, (2) the results from the first stage have been further 

investigated with a much narrower scope. 

 

Keywords (first search): Sustainability, Triple-Bottom-Line (TBL), Creating Shared Value 

(CSV), Ecological Dominant Logic (EDL), electric vehicles, electric vehicle governance, 

stakeholder theory, network theory. 



Keywords (second search): Supply chain sustainability, electric vehicle battery 

composition, electric vehicle battery supply chain, circular supply chain, circular economy, 

eco-design, sustainability performance metrics. 

 

To be able to apply and understand sustainability, the origin and most acknowledged theories 

will be presented, the Triple-Bottom-Line (TBL), Creating Shared Value (CSV), and 

Ecological Dominant Logic (EDL). Methods and tools to enhance sustainability in a supply 

chain will also be tended to in this subsection. The third part will present renewable energy 

solutions/transportation, more precisely, the EV battery’s characteristics and composition. 

The fourth part will dive into the EV governance and in close relation to such - sustainability 

performance metrics and the challenges of not having a uniform metric system, 

internationally. The last two parts will discuss (1) stakeholder theory, to understand the actors 

that have power and influence over key areas like future green initiatives, policies, and R&D. 

(2) Network design, to understand the network reasons in EV battery supply chains and 

develop the conceptual EV battery supply chain. 

 

4.1 Sustainability 

Sustainability has become one of the most well-known buzzwords in recent history, but it is 

far from a new concept as a lot of people might think. The concept itself must have been 

around for as long as humans have been walking the earth. Resources like food and water 

must have come from somewhere, earlier civilizations must have pondered about what would 

happen if the animals or plants they depend on would disappear – especially in times of 

famine or drought. The word ‘sustainability’ can be traced back to the German word 

‘Nachhaltigkeit’, meaning sustained yield, found in a handbook of forestry published in 1713, 

and was used to mean never harvesting more than the forest can regenerate (Schmithüsen, 

2013). Obviously, the term has evolved and broadened to what it emphasizes today – how 

humans live on the planet. 

 

Today, the far most of the world’s countries all agree that global warming is an existential 

threat to humanity and therefore a threat to the future generations’ prosperity. Best 

emphasized in a single definition of sustainable development: “Sustainable development is 

development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs.” (Brundtland Commission of the United Nations in 



1987). A lot has happened since 1970 (O’Donohoe, 2016), no longer do most nations and 

people believe, that businesses are free of social responsibility – in 2011, the EU Commission 

defined CSR (Corporate Social Responsibility) as the responsibility of enterprises for their 

impact on society and should be company led (European Commission, 2011). It is clearly 

shown by hard evidence that human activities have global-scale consequences (Tsai et al., 

2012). Today, the global environment is on everyone's mind. Companies and politics are 

buying in on cleaner ways to produce energy and products. 

 

The following sections will tend to the most common CSR policies; TBL, CSV, and the 

emerging EDL. The mentioned policies have slightly different views on stakeholder theory 

when it comes to the power of the dominant stakeholders that influence businesses. 

 

4.1.2 TBL 

The Triple Bottom Line (TBL) has been a dominant concept in sustainability research. A 

common definition of TBL is "an accounting framework that incorporates three dimensions 

of performance: Social, environmental and financial" (Slaper & Hall, 2011). It aspires to treat 

each of the three aspects with equal importance - some also see TBL as a synonym for 

sustainability. TBL seems to align well with stakeholder theory. 

  

Beck, (1992) describes that although modern society is capable of producing significant, life-

threatening risks, we lack the institutions to control or limit them. It can be easy for supply 

chains to disregard society's impact on the planet with saying that they cannot control what 

the customers buy. With this standpoint it is possible to leverage TBL and disregard society 

for profits. Using the ED logic this gateway might be blocked since not all three 

(Environmental, Social, Economic) are seen as equal like in the TBL. 

  

Sustainability should be addressed and measured in an integrative fashion to account for the 

impacts on all stakeholders and both the TBL and NRBV (Natural Resource-Based View, 

natural environment as key constraint) are conceptually integrative. Yet, there is little 

research and even less practice that occurs in this manner. 

 



4.1.3 CSV 

Porter and Kramer (2006, 2011) have tried with a newer form of win-win perspective, CSV 

(Creating Shared Value). According to the paper, this also, like TBL, tries to give the three 

aspects of sustainability equal importance, but in practice, CSV has been used as a loophole 

in some businesses - like greenwash (Crane, Palazzo, Spence, and Matten (2014)). 

 

4.1.4 EDL 

This section seeks to review the major weaknesses in previous logics and review an 

ecologically dominant (ED) logic where environment and social interests supersede 

economic interests. Montabon et al. (2016) have developed this ecologically dominant logic 

which challenges the instrumental logic that is the foundation of the triple-bottom-line. ED is 

not based on instrumental improvements to current theories like TBL and CSV (Creating 

Social Value). It seeks to not only offsetting parts in the supply chain but to discover truly 

sustainable supply chains (Montabon et al., 2016). 

 

The researchers argue that previous research on sustainable supply chains has generally been 

framed using an instrumental logic that asks, 'How can a supply chain benefit from 

addressing environmental or social issues'? As compared to 'How can a supply chain become 

sustainable'? One must acknowledge the obvious difference. In the prior, economic 

performance is in centre, but in the last, sustainability is. With this being said, the researchers 

believe that to come up with a truly sustainable supply chain one must put sustainability over 

economic performance. they even state that previous research has shown that instrumental 

logic dominated by economics, especially as manifested as profit, is antithetical (directly 

opposed) to humanity's well-being. Elkington supports that assessment 20 years after coining 

the TBL term (Elkington, 2018). 

 

Thus, the TBL and win-win are fine in theory, but not in practice. The former in practice is 

not treating each of the three elements equally and the latter does not resolve trade-offs in a 

sustainable way. Montabon et al. (2016) find that as research following current logics does 

not appear to be creating sustainable supply chains, hence it is concluded that a new logic is 

needed - the Ecologically Dominant logic. 

 



According to the researchers, the instrumental logic inhibits two significant weaknesses that 

motivated the development of ED: 

1. The logic is backward looking in that it studies existing unsustainable supply 

chains to determine what they are doing to become less unsustainable – hence 

trying to only offset and mitigate, 

2. While sustainable supply chain research is apparently aimed at the entire chain and 

all its stakeholders, the reality is that it is mostly conducted from the perspective of 

a focal firm. If this is the truth, then it means that research up to date has only 

investigated sustainability performance measures of the focal firm while generally 

overlooking other members of the chain and the communities in which the supply 

chain operates. 

 

The ecologically dominant logic presented in the study is explicit in its priorities when trade-

offs are encountered. Figure 1 showcases this by showing that economic and social issues are 

nested inside environmental issues. The priority, when trade-offs are encountered, is the 

environment, then society and only then to consider profits. The following figure illustrates 

the point in question (Montabon et al., 2016): 

 

 
 

 

The authors believe that the current sustainability logic will lead to the same, unsustainable 

results. The dominance of economic measures is a norm that drives not only most of the 

practice, but also the preponderance of research, which in turn guides the development of 



theory. Changing that norm is a critical step toward sustainability. The ED logic is developed 

based on the principals of three works (Sutton & Staw, 1995; Weick, 1995; Whetten, 1989). 

 

In order to fully embrace the ED, stakeholder theory and a more sustainable EV battery 

supply chain a certain definition of sustainability must be embraced. The Brundtland 

Commission’s definition seems fitting: “Development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (World 

Commission on Environment and Development, 1987). Since the enormous and accelerating 

consumption dooms the environment and therefore our planet, the authors have the 

environment as the central constraint of the proposed ED logic. A functioning ecosystem is 

necessary for mankind's survival. The social aspect, which is the second constraint after the 

environment. For people to thrive, social systems for employments, health, housing, and 

overall quality of life will need to be supported by the environment (basically the Pyramid of 

Needs). All environmental issues have social consequences, but not all social issues are 

environmental issues. Basic human rights issues like slave labour and access to education can 

be divorced from the environment. The social system is dependent on the environmental 

system; hence, it is subservient to it in the ED logic. Similarly, the economic system is 

subservient to the social system. A functioning economic system should contribute to higher 

quality of life. Increased profits for members of a supply chain or increased profits for 

members of a supply chain or increased GDP for an economy are a means, but not the only 

means, of protecting or improving society, and economic gains that harm society are not 

sustainable economic gains. 

 

The following table summarises the differences between the current sustainability logic and 

the proposed ED logic. The logic is different to Gao & Bansal (2013) in that it is more explicit 

in recognising trade-offs and prioritising them in the most sustainable way (Montabon et al., 

2016). 

 

 

  



 

 

 Current sustainability logic ED logic 

Relationship among 

environmental, social, and 

economic 

All are equal. The three are nested. First, 

environmental, then 

social, and lastly 

economic. 

Time horizon Short Long term 

Practical reality Satisfies the customers’ 

expectations while doing the 

least amount of harm. 

Does no harm while 

satisfying customers’ 

expectations. 

outcome Organised irresponsibility of 

the commons 

Integrated sustainable 

supply chains. 

Cognition managers If it is not profitable you don’t 

do it. 

If it harms the 

environment or society, 

you don’t do it. 

Cognition researchers - Does it pay to be 

green? 

- Looking for win/win 

outcomes 

- efficiency (gross 

domestic product) 

- How to be 

profitable while 

doing no harm 

- Conservation 

- Well-being (gross 

domestic 

happiness) 

 

 

  



The next table shows the stakeholder roles under the instrumental and ED logics (Montabon 

et al., 2016): 

 
 

4.2. EV governance 

EV governance has gained serious track over the last couple of years due to the increased 

focus on climate change. Governments and organisations are increasingly passing legislations 

and setting up policies to combat the climate crisis. This thesis will refer to the 

summarisation of existing measures, announced targets and ambitions by region and country 

including table highlights of key policies and measures that support the deployment of EVs, 

zero-emission vehicles (ZEVs) for light-duty vehicles (LDVs) and heavy-duty vehicles 

(HDVs). 

 

Above mentioned summarisation and tables are compiled by the International Energy Agency 

(IEA) (International Energy Agency (IEA), 2021a) which investigates and examines energy 



issues including but are not limited to oil, gas and coal supply and demand, renewable energy 

technologies, electricity markets, energy efficiency, access to energy, demand side 

management. The IEA advocates policies that work towards enhancing the reliability, 

affordability, and sustainability of energy in the 30 member countries, and 8 association 

countries and more (International Energy Agency (IEA), 2021b). 

 

4.3. Sustainability performance metrics 

 

SSCM/GSCM metrics – measuring performance in sustainable supply chains 

Metric systems are of great importance in measuring performance in sustainable supply 

chains. But today there is no uniform, and 1:1 comparable system. There exist a great variety 

of metrics that appear in the literature. Research done by Ahi and Searcy (2015) found that 

2,555 unique metrics exists whereas 66% of said metrics appeared only once, but 93% of the 

total amount appeared fewer then 4 times. With that many different metrics, how can 

companies, governments, and organisations maximise the outcome of being sustainable, how 

can they be sure to follow the globally, and nationally approved sustainability goals, even the 

Sustainable Development Goals (SDG) (FN, 2021). 

 

In-firm monitoring of sustainability metrics 

With greater globalization comes greater competition. Companies are no longer limited by 

their local environment. In today’s competitive, global industries it is not enough to limit cost 

management to the production. Traditionally, costing systems are limited to analyzing 

production costs and are used to determine cost of products only (Slagmulder, 2002). Cost 

associated with suppliers and customers are treated as general overhead costs and allocated to 

products or as period costs. To be able to improve cost efficiency you have to look at the 

activities involved in these non-manufacturing costs. Adopting an activity-based costing 

system will unravel the cost pools which enables firms to assign costs in a more causal 

manner to products, suppliers and customers. Activity-based costing is a widely used costing 

system which helps to better understand costs related to both production and logistics in-firm 

but also interorganizational throughout the supply chain (Slagmulder, 2002). Yet, 

environmental costs are not activity-based in most industries and are limited to an intra-

organizational process (Tsai et al., 2012). In conventional accounting systems, environmental 

costs are very often hidden in overhead costs or simply not recorded. 



 

Sustainability is not a trend but has come to stay. It is now a competitive tool used by firms to 

gain market share. Consumers are no longer just focused on price of a product or the 

environment in which workers operate. They are increasingly focusing on the environmental 

impact of production. Today, some banks issue loans only accessible to firms with a certain 

low carbon footprint for instance Danske Bank. Their green bond framework is only issued to 

companies which has a specific carbon footprint. This means, that sustainability can now 

have a say in financing businesses. Businesses are being sued all over the world because of 

their environmental impact (Burdeau, 2018). Since the battlefield of competitive business are 

experiencing an increasingly influential metric – sustainability, it has become a competitive 

advantage to have control over CO2-emissions linked to operations. Literature has been found 

to be focusing on emissions generated in activities within the production of a product but not 

for the rest of the supply chain(Tsai et al., 2012). Literature does not break down 

environmental costs into activity costs in logistics. 

 

4.4. Stakeholder approach and theory 
 

This section of the literature review investigates stakeholder theory to understand the motives 

and actions behind stakeholder engagement done by BMW Group, and the development of a 

more sustainable EV battery supply chain. First, the section will review the history of 

stakeholder approach and secondly the concept of a non-human, non-organisational 

stakeholder. 

 

Stakeholder approach is defined as pragmatic approach to identify and negotiate which 

stakeholders to best advance and develop the business, and stakeholder theory seeks to 

answer the question of which entities are defined as a stakeholder, why and which type they 

are – all to determine the stakeholder map of the focal company. The stakeholder Salience 

model is dynamic, meaning that all three variables: power, legitimacy, and urgency can 

change. The variables are not objective but based on human perception. 



 
Mitchell et al. (1997) 

 

If nature was to be seen as a stakeholder throughout time, it would not be recognised as a 

definitive stakeholder before lately. Before NGOs in the times of Friedman’s “A business’ 

business is the business’ business”, nature was a non-stakeholder. Through the 70’s and 80’s 

nature was championed by mostly NGOs and very few countries which gave it the status as a 

discretionary stakeholder. The decades following, gave it a new status as a dependent 

stakeholder due to other stakeholders giving nature urgency in the wake of the world 

realising that the increased use of fossil fuels damages the very planet and therefore our daily 

lives and business, shortly after becoming a definitive stakeholder through other definitive 

stakeholders like governments which have the power. This section ends by arguing that 

nature is now a definitive stakeholder not just because governments and organisations add 

power to it, but because the very nature is able to demonstrate power through climate change. 

 



5. Methodology 

5.1. Research Design 

This thesis is designed to investigate the EV battery supply chain of BMW Group in the 

pursuit of developing recommendations for a more sustainable supply chain in the form of a 

conceptual EV battery supply chain framework. Findings from the documentary study of 

BMW Group, emerging sustainability research, and stakeholder theory will be the foundation 

of said recommendations. This will not only serve as guidance for professionals but also to 

illuminate parts and interactions in the EV supply chain that critically need more sustainable 

solutions. 

 

The following section will argue against the research approaches presented by Saunders et al. 

(2016) and why the methodology for creating business knowledge leveraging systems 

approach, presented by Gammelgaard (2004) based on Arbnor & Bjerke (2008), is best suited 

to answer the given research question. Furthermore, data collection, case selection, reliability, 

and validity will follow accordingly. 

 

Following the more traditional business approach to research, one must choose a research 

philosophy that enables the research to develop new knowledge. The philosophy simply 

refers to a system of beliefs and assumptions about said knowledge development (Saunders et 

al., 2016a). The assumptions made throughout the research on; human knowledge 

(epistemology), the reality that is encountered (ontology), and the influence of the 

researcher’s own values on the research process (axiology), all shape the understanding of the 

research question, methods used, and the interpretation of findings. The five major 

philosophies include positivism, critical realism, interpretivism, post-modernism, and 

pragmatism (Saunders et al., 2016a), and of these, positivism is traditionally the primary 

method of scientific thinking in logistics research (Gammelgaard, 2004). 

 

However, for this research, the positivistic approach will not be adequate. Of the before 

mentioned, the pragmatic approach is the most appropriate of them all, since it aims to give 

practical solutions that inform future practice thus it enables the thesis to contribute with a 

generalised conceptual framework. But the pragmatic approach does not encompass all the 

ways of logistics and supply chain management, notably on the ontology of logistics in ways 

that does not benefit this research. To accommodate, the researcher has used the most 



suitable approach, the systems approach, out of three recognised logistics approaches by 

Arbnor & Bjerke (2008); the analytical, systems, and actors approach. This framework is 

based on the premise that the choice of research methods should not only be influenced by 

the nature of the research question, but also the researcher’s view of reality (Gammelgaard, 

2004). To be able to fully understand the observations and findings, and ultimately answer 

the research question, it must be recognised that to sustainably improve the supply chain, one 

must assume that a supply chain is defined by mutually dependent components, and that the 

links and relations of said components must be understood (Gammelgaard, 2004). 

 

Systems view 

The systems approach is based on the systems view. The paradigmatic thinking behind it is 

made up by three overlapping philosophies: Systems theory (1), holism (2), and structuralism 

(3) (Arbnor & Bjerke, 2008). The first is a framework a knowledge creator can use to analyse 

and/or describe any group of objects that work in concert to produce some result – hence 

system. Systems theory (1) is based on two fundamental ideas; first, like mentioned above, all 

phenomena can be regarded as a web of relationships among its components (system), 

second, all systems have common patterns, behaviour and properties which can be explained 

and/or understood to develop greater insight into the behaviour of complex phenomena and 

move closer toward the unity of science. Where systems theory also distinguishes itself from 

the more traditional business approaches mentioned earlier (Saunders et al., 2016b), is what 

Arbnor & Bjerke (2008) remark by stating that sometimes the whole has properties that 

cannot be known from an analysis of its components in isolation. Holism (2) is the concept 

that all the properties of a system cannot be determined, explained, or understood by the sum 

of its component parts alone, but the system as a whole determines in an important way how 

the parts behave. Lastly, structuralism (3) is referred to various theories across the humanities 

and social sciences, that share the assumption that structural relationships can be usefully 

exposed and explored. What is also understood by structuralism is a perspective that explores 

the relationships between principal elements in their fields, where these are built up as 

tangible structures, cultural structures and most beneficial to this thesis in the field of supply 

chain management - structural networks. 

 

Adapting to the systems view is not nearly enough, the thesis must also follow the five 

distinctions to fully leverage the systems approach: Theory type, preferred method, unit of 

analysis, data analysis, and the position of the researcher (Gammelgaard, 2004, table 2-1). 



The theory type includes models and recommendations based on a data analysis of mapping 

and modelling by looking into systems’ links, feedback mechanisms and boundaries. The 

method to obtain the data is case studies investigated preferably from the outside by the 

researcher. By carefully following the above approach, the researcher will also be able to 

follow the chosen systems view of systems construction (Arbnor & Bjerke, 2008) to answer 

the second part of the research question, constructing a conceptualised, sustainable EV 

battery supply chain. 

 

 

Case study/documentary 

- Multiple references to case work 

- Best way to answer the research question is by doing a multiple case study with an 

emphasis on theory 

- Research seeks to shed light on real-world issues 

 

5.2. Contributing to theory 

There has not been found any contributions to theory on EV battery supply chains driven by 

the principles of the Ecological Dominant Logic. Investigation builds upon existing literature 

from this draw general principles which can be applied to other cases or used to gain a better 

understanding of the interactions in supply chains for future research. 

 

5.3. Case overview 

The case selection was made through multiple rounds of brainstorming and preliminary 

research on electric vehicles, their supply chains, EV manufacturers, and sustainability 

principles in supply chain management. Starting off with such a broad scope, the researcher 

decided to further narrow it down, and through preliminary research set the focus on the key 

component in electric vehicles, the battery itself. By the projected exponential increase in 

demand of EVs thus an increase in rare earth materials, the researcher questioned how 

sustainable it really is and will be in the future. This sparked the idea of investigating the 

sustainability of EV battery supply chains and how to improve it sustainably. The more drill 

downed focus demanded another phase of preliminary research to determine what plans and 

strategies the EV industry and other stakeholders have put in motion to assess and improve 

the sustainability of the most important component of a zero CO2 emitting vehicle. What was 



quickly discovered, was that not all actors put the same emphasis on each node and link in 

the battery supply chain and tended to focus more on the recycled materials in components 

other than the battery itself. The most common denominator, regarding the battery, was the 

recycling stage and improving the capacity of the battery. What was not as much in focus was 

sourcing and reusability. Sure, recycling and capacity improvement are important in regard to 

improving the supply chain’s sustainability, but in the face of exponentially increasing 

demand of EVs – not only by costumers increased environmental awareness – but also 

steadily tougher regulations on emissions all over the globe, have made the researcher 

sceptical whether today’s sustainability initiatives and processes are enough to supply the 

demand and combat the climate crisis. This inspired the researcher to investigate the reasons 

behind the mentioned imbalance in sustainability initiatives in the battery supply chain and 

what measures can be taken to improve it. 

 

With a narrowed down research idea, the initial objective was to do collaborative research 

with one of the most sustainable, European car manufacturers of EVs to acquire primary data 

in the form of interviews and sustainability strategies and implementation across the EV 

battery supply chain. Unfortunately, it was not possible to establish any form of collaboration 

any of the numerous manufacturers. Without the possibility of primary data, the researcher 

chose to dive into BMW, which is a firm that is seen as a frontrunner on sustainability in the 

car manufacturing industry. After some consideration and further research, it was deemed 

that BMW’s sustainability efforts regarding its EV battery supply chain did in fact disclose 

much information on its operations but going forward with only a single case study with no 

access to primary data was considered insufficient in the pursuit of developing a more 

versatile and sustainable conceptual EV battery supply chain framework. Hence, it was 

decided to investigate two more manufacturers (Toyota and Tesla), hence doing a 

documentary with the three manufactures. As mentioned before, BMW was chosen to be the 

primary firm under investigation and its battery supply chain used as the initial standpoint 

due to the lack of enough data on both Toyota and Tesla. 

 

As stated in the case overview, the choice of investigating three and not just one case, makes 

up for the mentioned lack of depth due to several reasons; first to provide a stronger base for 

theory building – better grounded, increased accuracy and generalisability. Furthermore, it 

establishes a base of comparison that helps clarifying whether emergent finding is 

idiosyncratic to a single case or consistent with several cases (Eisenhardt & Graebner, 2007). 



It enables the thesis to broader exploration of the research question and theoretical 

elaboration. Unfortunately, the amount of available data from all three companies are not the 

same. BMW Group has the most available data, but Tesla and Toyota only had minimal. 

 

5.4. Theoretical sampling of cases 

As the research seeks to build theory from the chosen case, the researcher is aware of one of 

the pitfalls concerning the case selection. That is that the case should be representative of 

some population – as Eisenhardt et al. (2007) puts it: How can the theory generalize if the 

cases aren’t representative? (pp. 4). One must remember that the purpose of the research is 

to develop theory and not to test it. Furthermore, theoretical sampling simply means that 

cases are selected because they are particularly suitable for illuminating and extending 

relationships and logic among constructs (Eisenhardt & Graebner, 2007). In relation to the 

specific case selection of BMW, it was essential that the case had sufficient public 

information relevant to the research question (Yin, 2009), hence suitable for illuminating and 

extending. The case has not been chosen to simply strengthen one understanding but rather 

for the reasons of replication, extension of theory, contrary replication, and elimination of 

alternative explanations. In the later, the three types of validity, and reliability will be 

presented. 

 

5.5. Automotive company selection 

The automotive firms to consider all have international operations and originates from 

different regions of the world (Europe, Asia, and North America). The reason for the regional 

differences is to ensure a broad scope in EV supply chain configurations tailored by each 

automotive firm that all are subject to different sustainability regulations both environmental 

and societal. Two of the three considered firms are also manufacturers of ICE-vehicles 

(BMW and Toyota) but intend to further increase the production of EVs. The author of this 

thesis saw it beneficial to include Tesla, an EV-only manufacturer, which has been operating 

with an EV battery supply chain for longer than most of its EV competitors. Furthermore, the 

firm selection process of the most suitable firm from North America found that both Ford and 

General Motors have considerably higher environmental impact per vehicle than Tesla and 

operate with a very limited range of EVs at the moment. 

 



The selection process evaluates and compares the automotive firms on several sustainability 

indicators: 

- Economic: R&D per gross profit, EV sales 

- Environmental: Waste, CO2, and energy usage per vehicle, and 

- Societal: Number of employees, societal and community investments per gross profit, 

fatality accident rate, recordable injury frequency. 

 

Unfortunately, it was decided to focus on only BMW since the access to data regarding both 

Tesla and Toyota were too restricted (Appendix 8). 

 

5.6. Data collection 

 

5.6.1. Primary data 

As mentioned above, it was not possible to collect primary data of any sort despite many 

efforts. The objective regarding the collection of primary data, was to collaborate with actors 

from several parts of the EV battery supply chain and legal regulations of EVs; sourcing, 

production, usage, reuse, recycle, and R&D. The contacted actors include: EV manufacturers 

((VW Group: Audi, Skoda, Seat, VW), BMW Group, Mercedes, Tesla, and Toyota), EV 

battery technology, energy grid, and charge station firms (QuantumScape, E.ON, Bosch, 

CustomCells), EV rental companies (Share Now, Green Mobility),  the European 

Commission for Mobility and Transport, and lastly researchers and lecturers from DTU 

researching topics of renewable energy, operation and degradation of EV batteries, and 

transport. Most did not reply and some simply declined, which could be due to the uncertain 

times with COVID-19. It is worth to be mentioned, that Green Mobility did provide one 

single answer regarding the decommissioning of their vehicles. 

 

5.6.2. Secondary data 

The secondary data is based on public information including data sets, annual statements, 

articles, and scientific papers on publicly accessible platforms that have all been vetted for 

source quality. The data sets have been obtained through: 

- Databases:  

o Copenhagen Business School Library (online) 

o Supply and demand forecasts regarding rare earth metals 



 

5.7. Validity and reliability 

To be able to obtain the highest quality possible for the case study design, the researcher has 

leveraged four conditions described by Yin (2009): the construct validity, internal validity, 

external validity, and finally reliability. The construct is about identifying the correct 

operational measures for the concepts in question, whilst the internal is mostly preferred in 

explanatory or causal studies only and for the descriptive and exploratory studies like this 

research is. Nevertheless, this thesis has attempted to incorporate the type of validity. The last 

of the three validities is the external, which is concerned with defining the domain to which 

the findings can be generalised. As it has already been stated, the level of generalisability of 

the findings are important for this kind of study, thus making this validity particularly 

important. Lastly, the reliability of this thesis has been carefully considered, by 

demonstrating that the data collection procedures can be repeated with the same results. 

 

Construct validity 

The collection of publicly available data authored by the selected automotive company, raises 

concerns regarding the construct validity, since said company have every incentive to 

promote positive and demote negative information and press for its stake- and shareholders. 

To maximise the construct validity, the researcher has used multiple sources of evidence to 

reduce bias. Furthermore, to test the construct validity, the researcher has made sure to (1) 

define sustainability, EV batteries and relevant nodes in the supply chain and relate them to 

the original objectives of thesis. (2) to identify any operational measures that match the 

mentioned concepts by citing vetted and otherwise peer-revied sources that make the same 

matches. 

 

Internal validity 

As mentioned above, the internal validity is not applicable to this research since its 

descriptive and explorative, yet the researcher does acknowledge the problem of making 

inferences and the question about whether all plausible rival explanations and possibilities 

have been considered. 

 

External validity 



This thesis is dependent on the external validity; hence it serves the purpose of generalising 

beyond the documentary research, thus the data collection must be valid for other researchers 

to benefit from this research. The external validity has been improved by using replication 

logic. 

 

Reliability 

The data collection is purely secondary and publicly available which makes it highly 

plausible to repeat the results for any researcher. Should someone want to test the findings 

against future data, like annual and sustainability reports, one might find that although both 

reports are made public does not mean that they will report on the same metrics in the years 

to come. Since BMW Group is publicly traded, they are required, by law, to publish annual 

reports following the highest grade of reporting, which makes it highly likely to repeat the 

calculations with future data. When it comes to the sustainability reports, the requirements to 

the level of detail are not as rigorous as the annual reports, hence there is a risk of not being 

able to gather all the same social and environmental metrics in the future reports to come. 

 

5.8. Limitations to the methodological choices 

Since it’s a documentary, the researcher stays outside the object, but could have benefitted 

additionally by being closer to the cases in question which, according to Gammelgaard 

(2004), enables the researcher to create recommendations as in the model of interconnected 

elements, business processes, supply chain structures and management components that must 

be handled in supply chain management. Nevertheless, this thesis will attempt to achieve 

tangible recommendations in said areas. Despite only having secondary data, the case 

company have been very public regarding their EV battery supply chains. This public access 

serve, with good reason, as a strategic competitive advantage in the sustainability discourse. 

With no primary data, the proof of green washing in the matter relies on the work of others. 

 

6. Analysis 
 

6.1. EV Battery key materials 

The EV battery has undergone serious developments throughout time since the first lead-acid 

batteries came to market in the 1970’s. These batteries had a maximum energy density of 50 



Wh/kg, and a decade later came the nickel-metal hydride in the 80’s with 50-100 Wh/kg, 

which today has been replaced with the well-known Lithium-ion battery with 100-275 Wh/kg 

(QuantumScape, 2021a). The lithium-ion battery is the most commercially used in industry 

today and is also used heavily in the portable consumer electronics industry like cell phones 

and laptops due to its high energy per unit mas relative to other electrical energy storage 

systems (U.S. Department of Energy, 2021). The lithium-ion also outperforms previous 

systems, like nickel-metal hydride and lead-acid batteries, on power -to-weight ratio, high 

energy efficiency, high-temperature performance, and low self-discharge. 

 

Today the push for more EVs has strained the existing battery technology not only on 

mileage but also how sustainable it really is. But after decades of trying to harness the 

potential of solid-state, lithium-metal batteries it has finally been possible to produce such a 

battery for commercial use in EVs (Burrows, 2021), since the main challenges is to develop 

technology commonly used in small devices and applying it to large-scale applications like 

EVs (Braga, 2021). According to one of the technology producers, QuantumScape, it has an 

energy density of 375-500 Wh/kg (QuantumScape, 2021a). Solid-state, lithium-metal 

batteries differ from the conventual lithium-ion battery in that a lithium-ion battery contains a 

liquid electrolyte while a solid-state battery has a solid one, which allows it to be lighter, 

more energy density, more range, and recharge faster (Braga, 2021). 

 

6.2. Future battery technology 

When it comes to future EV battery technology (solid-state, lithium metal and high-content 

silicon anode batteries), two companies stick out as the most promising, both having years 

long partnerships and collaboration with automotive manufacturers and have received big 

investments lately. Mentioned tech companies are Solid Power and QuantumScape. The most 

electric mobility invested automotive manufacturing groups, have each picked a side. In this 

chapter both Solid Power and QuantumScape will be analysed and compared to each other on 

their battery technology. It should be mentioned that data collection on both companies is 

difficult since both have not realised the commercial production levels yet. 

 

Solid Power 

Solid Power is a producer of solid-state batteries for EV batteries and mobile power markets 

(Solid Power, 2021a). It was founded in 2012 by Doug Campbell, Conrad Stoldt, and Sehee 



Lee, and is working on both new material development and manufacturing scale-up. The 

company signed its first development agreement with BMW Group in 2016 and the year after 

partnered up with the group to jointly develop Solid Power’s solid-state batteries for EV 

applications – especially high performance EVs. Solid Power’s first funding took place in 

2018 which provided validation and capital from Ford, Hyundai, +VOLTA, Samsung, Sanoh, 

and A123 Systems, and in 2019 signed a long-term partnership with Solvay Ventures. But it 

was first in early 2020 that their pilot production line becomes fully operational that later 

produced 320 Wh/kg 20 Ah cells on production equipment outperforming available lithium-

ion energy densities. Today, the company has two product groups, sulfide solid electrolytes 

and energy dense pouch cells. The former is the electrolytes used in sulfide-based all-solid-

state batteries sold to the likes of Toyota, Hyundai, LG, Panasonic, and Samsung 

and the latter is the battery cells sold to Ford and BMW Group. Solid Power has two kinds of 

anodes; high-content silicon and lithium metal that both have a high percentage improvement 

compared to today’s lithium-ion anodes (Appendix 7). 

 

Since the company’s inception, the compatibility with lithium-ion manufacturing processes 

has been fundamental to its strategy, which drives the selection of a sulphide-based solution 

and R&D as mentioned earlier. By utilising industry standard lithium-ion production 

processes and equipment, Solid Power can bring down commercial risks, enables rapid 

deployment of technology among early adopter platforms that currently use lithium-ion 

technology. According to Solid Power’s own forecasts and future planning of vehicle start-

of-production (SOP), the earliest production validation build for the high-content silicon 

anode cell will be possible in mid-2024 and the lithium metal anode cell in mid-2026. 

 

BMW Group has chosen to invest heavily in solid-state producer, Solid Power, leading an 

investment round of 130 million USD with Ford Motor Company and Volta Energy 

Technologies. To secure future supply, BMW Group has expanded the existing joint 

development agreements with Solid Power. furthermore, Solid Power plan to start an 

automotive-scale batteries pilot production line in early 2022 (BMW Group, 2021b), which 

BMW Group wishes to put in use before 2025 in its EVs. 

 

QuantumScape 

QuantumScape’s solid-state battery technology has a committed capital (more than 1.5 

billion USD) and over 300 million USD spent on development to date and is backed by one 



of the biggest automotive groups, the Volkswagen Group since 2012 (Appendix 4, 6). 

QuantumScape’s solid-state, lithium metal batteries are better than the lithium-ion battery on 

several areas. It dramatically increases energy density which makes it possible to store more 

energy per size of the battery cell, by discarding the conventional graphite/silicone anode 

host material. Second, it enables an even faster charge, according to the company, it enables 

less than 15-minute fast charge from 0-80% (Appendix 1), when eliminating lithium 

diffusion bottleneck in anode host material. When it comes to battery life, the solid-state 

battery increases the range considerably. The battery is also less costly in manufacturing 

costs and is even more safe since the solid-state separator is non-flammable and non-

combustible. All the above advances meet the customer requirements for mass market 

adoption made by QuantumScape (QuantumScape, 2021a). If QuantumScape’s own research 

is to be believed, it is the most efficient technology on the market (Appendix 4) and has more 

than 200 patents (including patent applications). 

 

Solid Power and QuantumScape comparison 

 

Company characteristics Solid Power QuantumScape 

Years of R&D 8 (founded in 2012) 10 (founded in 2010) 

Years of manufacturing 

development 

3 (pilot production facility 

since 2019) 

(Yet to build pilot production 

facility)  

Number of employees 62 250+ 

Latest 

investments/commitments 

130 million USD (latest 

investment) 

300+ million USD 

(commitment) 

Biggest investors A123 Systems, Samsung, 

BMW Group, Sanoh, 

Solvay, Ford, Umicore, 

Hyundai, +VOLTA 

Volkswagen Group, 

Continental, Breakthrough 

Energy Ventures, SAIC Motor, 

Lightspeed, Bill Gates, khosla 

ventures, KPCB, Capricorn 

Investment Group 

 

Solid-State technology Solid Power QuantumScape 

Vehicle range 482 miles >300 miles 



Safety Not-volatile due to removal 

of all liquid and gels 

Solid-State separator is non-

flammable and non-

combustible 

Cycle life >1,000 (369,000 miles) >1.000 

Calendar life >16 years NA 

Cost (compared to 

Lithium-ion) 

Simplified and lower cost 

packs, reduced warranty 

cost, vehicle design 

flexibility 

Lower cost by eliminating 

anode host material and 

manufacturing costs 

Charge rate <20 minutes (10-90% 

charge) 

<15-minute fast charge (0-

80%) 

Where the two companies are battery chemically different is the material of the separator. 

Solid Power uses a separator of sulfide and QuantumScape uses one of 100% ceramic. 

 

6.4. Recycling 

Most of the lithium-ion battery can be recycled but still possesses a cost challenge for the 

industry. There exist a few recycling processes that differentiate in three types based on what 

is being recovered: smelting; direct recovery; and intermediate processes. Differentiating and 

collecting different battery materials is a challenge in the quest of recovering high-value 

materials. The following three processes can be distinguished in the number of different 

kinds of batteries it features and the total recyclable rate of materials (U.S. Department of 

Energy, 2021). When it comes to recycling batteries it is crucial to design batteries that 

considers the recycling and disassembly processes to succeed in sustainability areas and 

make it more cost-effective due to standardization of batteries, materials, and cell design 

(U.S. Department of Energy, 2021). The most sustainable way of recycling is the direct 

recovery process ahead of the intermediate and smelting process, respectively. As to be 

reminded, BMW Group uses two recycling processes: shredding (direct recovery) and 

pyrometallurgical (smelting). 

 

Smelting 

First the smelting process which will take up one end of the spectre since it accommodates 

the most kinds of batteries but recovers the least number of materials to be reused. In this 

process, basic elements or salts are being recovered, and is operational today on a large scale 



which accepts multiple kinds of batteries like lithium-ion and nickel-metal hydride. The 

process involves high temperatures, organic materials including electrolyte and carbon 

anodes which is burned as fuel or reductant, and the valuable metals are later recovered and 

sent to refining to be used again. The materials that are left like lithium, are contained in the 

slag, and is used sometimes as an additive in concrete. 

 

Direct recovery 

At the other end of the spectre, is the direct recovery process since it directly recovers 

battery-grade materials. The battery components are separated in various chemical and 

physical processes, and all active materials and metals can be recovered. The process 

involves low-temperatures and minimal energy requirement. 

 

Intermediate processes 

In between the two above mentioned processes is the intermediate process, which accepts 

multiple kinds of batteries and recovers materials further along the production chain than 

smelting does. 

 

 

6.5. BMW Group’s stakeholders 

 

Stakeholder engagement policy 

The BMW Group does not distinguish between the different brands (BMW, Mini, Rolls-

Royce) in their stakeholder engagement. The Group operates on a global scale within a 

complex environment which is subject to critical interdependencies. As mentioned in the 

literature review regarding stakeholder theory, the activities of the business have an external 

impact and affect the interests of many stakeholders of different categories. Due to this fact, 

BMW Group’s business activities can be influenced both in- and directly depending on 

developments occurring in society. For this reason, the Group has a consistent dialogue with 

its stakeholders in all key markets on a variety of topics. The Group always strives to achieve 

a better understanding of the positions of stakeholders and in turn provide them with greater 

insight into its activities. The Group uses its own dialogue formats as well as participating 

constructively in public debates (BMW Group, 2020a). 

 



BMW Group has a stakeholder engagement policy (BMW Group, 2021a) which it applies 

across its worldwide operations, that include all local operations, National Sales 

Corporations, and government affairs offices. In addition, the strategy advises local 

operations on stakeholder identification, prioritisation, communication, engagement methods, 

and risk management. The stakeholder engagement policy is made up of 4 parts: objectives, 

stakeholder engagement levels and methods, measuring engagement value and output, and 

finally stakeholder engagement responsibilities at BMW Group HQ. 

 

Objectives 

The BMW Group identifies its stakeholders according to the AA1000 Standard, which 

recognises relevant stakeholders as individuals, groups of individuals or organisations that 

affect and/or could be affected by an organisation’s activities, products or services and 

associated performance with regard to the issues to be addressed by the engagement. The 

BMW Group aspire to systematically seek its stakeholders’ perspectives and expertise, and 

understanding, addressing, and managing their expectations will enable the Group to identify 

chances, manage and shape reputation, and reduce risk in the following ways: 

 

Identifying chances: 

- Identify emerging trends and potential business opportunities 

- Gather input and external expertise to shape strategy and enhance capacity to innovate 

- Promote higher-quality, sustainable decisions 

- Enhance community confidence in projects undertaken 

- Collaborate on solutions to future challenges 

 

In the above, BMW Group ‘only’ has 1 of 5 areas that is directly linked to sustainability, and 

the rest can all indirectly influence the sustainability agenda. This means that the Group puts 

20% (1 of 5) effort into sustainability chances related to its stockholders. If it is true, then the 

Group must directly link more chances to sustainability to adjust in accordance with the ED 

stakeholder view. 

 

Manage and shape the BMW Group’s reputation: 

- Increase transparency of our activities and decisions 

- Foster a value-oriented and transparent corporate culture 

 



Reduce risk: 

- Discover and address potential conflicts before they become risks 

- Ensure stakeholders to articulate concerns regarding activities of the BMW Group in 

an early stage. 

 

The two ‘reduce risk’ points, are both important in the ED stakeholder view which enables a 

better, more efficient eco-design process in the supply chain. 

 

The objectives mentioned, will according to BMW Group, enable stakeholders to: 

- Understand its strategy and position on material issues 

- Understand the context in which it operates and business realities 

- Address additional requirements regarding the sustainability strategy 

- Profit from more open and transparent lines of communication 

 

Stakeholder engagement levels and methods 

The BMW Group engage on 4 different levels with its stakeholders. Inform, listen, involve, 

and collaborate. All four levels use multiple methods to engage. First level is ‘inform’ which 

is a one-way communication from the Group to stakeholders in the form of publications, 

marketing and social media campaigns, and speeches. Second is ‘listen’ again one-way 

communication but reversed (stakeholders to the Group) using media evaluations, online 

surveys or stakeholder interviews, phone hotlines, and email feedback forms. Third, ‘involve’ 

which is done through advisory panels and focus groups, multi-stakeholder forums and 

roundtable, one-on-one and bilateral meetings, and workshops. Lastly, ‘collaborate’ which 

entails joint projects, joint positions on issues, partnerships, local, regional, national, 

international trade & industry associations, and car manufacturer associations. 

 

Measuring engagement value and output 

For the BMW Group to make good on the engagement activities it is critical to measure the 

effectiveness of the activities. Gathering feedback from stakeholders is a part of the Group’s 

review and the needed information regards: 

- Whether the objective, scope, and process of the engagement was clearly stated 

- If the results of the engagement process were clearly communicated 

- If the engagement addressed the right stakeholder concerns 

- Whether stakeholders had additional concerns or input regarding the issue at hand 



- What could be improved in future engagement activities, and finally 

- Whether the company’s position was communicated clearly 

 

Additionally, the Group puts emphasis on conducting an internal review of whether the input 

gathered contributes to the overall engagement objectives mentioned earlier. 

 

Stakeholder engagement responsibilities at BMW Group HQ 

For the Group to coordinate and ensure knowledge-sharing within the Group and across local 

operations, it is of great importance to inform and consult BMW Group Sustainability 

Communications on all the Group’s stakeholder engagement activities. 

 

Through the BMW Group’s engagements with its stakeholders, key issues have been raised 

by the stakeholders which are stated in the annual report 2020. All the issues brought forward 

in 2020 are all regarding environmental and societal sustainability. 

 

Key issues by stakeholders in 2020: 

- Climate protection, particularly carbon emissions 

- Human rights in the supply chain, particularly regarding the procurement of raw 

materials for electric mobility applications 

- Illegal deforestation 

- Lobbying in associations 

- Sustainable finance 

 

Comparing these key issues with the stakeholder engagement policy’s objectives shows an 

imbalance in the amount of focus towards sustainability. It starts to show a pattern when 

looking at the key topics throughout the years (S=directly sustainability related, 

SO=sustainability opportunity): 

- The Group’s new corporate strategy objectives 

- Environmental and social standards in the supply chain (S) 

- Carbon emissions in the supply chain (S) 

- Support for electric mobility and the comprehensive expansion of charging 

infrastructure 

- Political control over emissions limits without discriminating against individual 

drivetrain technologies and vehicle concepts (S) 



- Continued development of the regulatory framework for automated driving the digital 

networks 

- Support for new efficiency-enhancing technologies (SO) 

- Realistic relationship between emissions targets and emission measurement methods 

(S) 

- Consistency between supply-side and demand-side decarbonisation policies (S) 

- Ensuring a sufficient supply of critical raw materials (SO) 

- Trade policy and free trade agreements (SO) 

 

These topics over the years are not as much about sustainability (5 of 11) compared to the 

2020 key topics but if the trend observed from 2020 keeps up, it will change throughout the 

future annual reports in favour for more sustainability-related key topics. Three of the topics 

are sustainability opportunities that are already very popular on the EV scene. BMW Group 

has identified certain stakeholder groups in their latest annual report (2020). And what forms 

of dialogue they engage in with each category. The importance of the different stakeholders 

will be determined according to the level of interaction they have with BMW from 1-5 (5 

being the highest). In comparation, the ED (Ecologically Dominant) sustainability logic puts 

more and less importance to some of the stakeholders that BMW engage with in accordance 

with the hierarchy of Environment, Social, and economic. Furthermore, the environment has 

been added as a stakeholder to accompany the ED sustainability logic – with an emphasis on 

environment, then social, and lastly economic. 

 

Level of 

importance 

(ED) 

Stakeholder Dialogue 

3 Capital 

market 

Dialogue, conferences and technology workshops with 

investors and analysts 

4 Suppliers Dialogue in the context of industry initiatives, joint events, 

training courses, presentations, supplier risk assessments 

3 Networks and 

associations 

Participation of company experts in committees and working 

groups, memberships of initiatives and associations 



3 Political 

decision 

makers 

Available to answer questions from policymakers and 

provide information to political decision makers on relevant 

topics from the company’s perspective 

3 Research Visiting universities and colleges, talks, discussions, 

dialogue events with students 

2 Mass media Dialogue within the context of press trips, press releases, 

information events on new products, test drives, trade fairs 

3 Business 

partners 

Dialogue with sales organisations and coordinating units of 

importers 

4 Local 

stakeholders 

Discussions with local residents, plant tours, press 

engagements 

4 Civil society 

and NGOs 

Face-to-face meetings/dialogue, responding to enquiries 

4 Employees Dialogue with employees and managers, employee surveys, 

idea management, internal media 

3 Customers Surveys (including a corporate reputation study), social 

media, trade fairs, mass media 

5 Environment 

(climate) 

Proactive environmental initiatives. 

Environment as a stakeholder for BMW 

Putting the environment as the most important stakeholder requires that the company discard 

most of its ideas of ‘reactive’ initiatives to combat the climate crisis. BMW must be more 

proactive, specifically regarding supplier selection and sustainability regulation, which is also 

clear and more elaborated in the conceptual EV battery supply chain chapter. 

 

6.6. Creating a socially responsible supply chain 
In today's market, supply chains compete against supply chains. Supply chains has become incredibly 

responsive and have dramatically cut lead times. More efficient processes, cheaper products, and 

happier consumers appear to be a winning combination. Yet, these "winner" supply chains have one 

thing in common: They all disregard the social aspect for the economic one. Lately, work conditions 

have been gaining track - especially in the press. Businesses have difficulties with monitoring 

suppliers especially in regions where regulatory standards are lax. This surely is an example of how 

they are using the instrumental logic as presented in "Making Sustainability Sustainable". 

  



The authors think that the most obvious way to create social responsibility is to avoid sourcing 

markets with low social standards - which again plays in favour to "Making Sustainability 

Sustainable". Yet, this might hinder the improvement of living standards in developing countries 

which again adopts the instrumental logic - "as long as you start to be profitable then you can focus on 

being more sustainable later" which would support unsustainable supply chains even more and 

enforce the organised irresponsibility. 

  

A new approach to supply chain thinking 

Supply chain executives often shy away from the definition of CSR feeling it is too "squishy" and 

difficult to measure - putting it squarely in the realm of being unimportant in their minds. But as the 

authors has observed, executives can no longer relegate CSR to the realm of happy smiling faces and 

pictures of green forests on their corporate website. The authors believe that a socially responsible 

supply chain strategy has to be established by any organisation doing business in those areas of poor 

social standards which in turn requires new targets and a different view on governance. It is not easy 

to integrate CSR into a supply chain strategy, because of the singular emphasis on cost efficiency and 

supply assurance as the basis for supply chain strategy, other targets focusing on social aspects have 

often been ignored. 

  

The authors argue that customers are following the "economic man" - only looking to maximise and 

buying the product with the cheapest price which is way it is difficult to get them to buy socially 

responsible products. Comparative: One might argue that the authors are operating in the instrumental 

logic. The ED logic would simply take the profit cuts and supply the socially responsible product. 

Yet, the authors acknowledge that to integrate CSR as a fundamental part of a company's vision, 

rather than just a concept or an aspiration, it will require a new mindset and a commitment to change. 

This has surely some implications: 

  

1. Social responsibility must become a daily practice and reflect the company's values, voices, 

standards, and functional strategies. 

2. It must be communicated externally, with defined targets to measure current progress. 

3. CSR can be integrated into incentive systems, including bonuses, salary, and stock options. 

4. As part of the "plan" element of the SCOR framework, companies can seek to make social 

responsibility a core part of supply chain strategy. This enables them to drive social 

responsibility as an integrated business strategy across multiple tiers in the supply chain. 

  

Three core principles are essential for successfully managing the extended global supply chain and 

ensuring socially responsible business practices, according to executives that have dealt with these 

issues: 



  

1. A foundation of reliable and unbiased supplier/product audits 

2. Visibility into supply chain events supported by mobile technology, and 

3. Collaboration with the community, companies in the same industry, and local universities to 

drive education and change in the ecosystem. 

 

6.6.1. Audit suppliers across multiple tiers and products 

A program to audit suppliers and products across multiple tiers of the supply chain is an important 

first step. That process begins with a supplier code of conduct, which provides a baseline for 

evaluation a supplier's basic labour and human rights policies. Based on this, audits should target tier 

one suppliers to ensure compliance - suing a scorecard can help to quantify supplier performance on 

social impacts. Suppliers should be audited on a regular basis. Tier one suppliers might also use 

subcontractors, which is the retailers tier two supplier. These suppliers might not be as socially 

responsible as the tier one which is why they also should be audited. The authors present the solution 

to make the tier one supplier do the auditing of tier 2, 3 etc. And report back the results the retailer. 

Focus on the materials, fabrics, and subcontractors - instead of asking "does your organisation have a 

social responsibility policy in place?" which is too bureaucratic - instead ask "send me the 

social/environmental product declaration of your product and your pan to radically improve it." 

consequently, companies need to move from corporate social responsibility to product social 

responsibility and this includes the supply chain of the product. 

  

6.6.2. Create a visible supply chain 
How can you be responsible of you cannot see where and how your products are made? In today's 

market, the excuse of "We are not responsible because we didn't know where our product was made" 

should not be an excuse. Retailers should work with suppliers to implement tools and technology to 

increase visibility and transparency. This will benefit companies as this helps to control processes and 

to avoid reputational risks related to social problems. 

 

Make the supply chain visible to consumers 

Many avoid disclosing the origin of their products which makes it hard for consumers to make 

responsible purchases - on the other side, some businesses also greenwash their products. Some 

international labels can help consumers gaining a greater visibility like the mark, "FairTrade" but 

today, there is many of these labels which in turn can confuse consumers. 

  

Use smart technologies to encourage visibility 



How do you, as a firm, encourage visibility for the consumer? Some sew or print carbon footprint or 

similar info on their products, but this is a real challenge in the clothing industry. Some companies 

have sown a product specific code in the label which enables consumers to track the specific item 

regarding environmental footprint and country of origin. 

6.6.3. Collaborate across the industry 

Very few companies can successfully manage a socially responsible supply chain in low-cost regions 

on their own. Which is why collaboration is an important final component. Firms in the same industry 

could commit to joint standards. 

  

Collaborating with local partners 

Collaborating with local partners can not only help boosting social standards but also give the firm 

exclusive knowledge about the market and in some cases a local partner is needed to be able to legally 

conduct business in a country. 

  

Collaborating with universities 

Supply chain managers are as a thumb rule not experts in CSR, and therefore it is in their interest to 

find educated people. Companies could discuss social problems occurring in their supply chains and 

to develop solutions with the students. 

 

6.7. Conceptual ED EV battery supply chain 

The conceptualised ED EV battery supply chain is the product of merging the ED logic with 

stakeholder theory to develop ways to conduct a more sustainable EV battery supply chain 

that is based on BMW Group’s supply chain: Sourcing, design and development, usage, 

reusage, and recycling. In addition, the researcher saw fit to include two additional areas: (1) 

possibilities of restructuring the network, (2) giving back. The latter encompasses the 

normative and proactive thinking of the Ecologically Dominant logic. The conceptualised 

framework is in clear bullets: 

 

Sourcing 

- Sustainability demands for 1., 2., and 3. Tier suppliers imitating the focal company’s 

 

Design and development (R&D) 

- Moving away from rare earth materials 

- Creating and leveraging brain belts (The smartest places on earth, A. van Agtmael and 

F. Bakker) (R&D hubs) 



- Collaboration teams in the design phase as early as possible 

- Decentralised R&D - department in most or each node in the SC that reports back to a 

central R&D hub to gather tacit knowledge 

- Modular components and standardised batteries of the solid-state technology 

produced by Solid Power or QuantumScape 

 

Usage 

- Proactive services between usage and reuse nodes 

- Share economy (involve EV rental firms more) 

 

Reusage 

- EV battery pick-up included in buying an EV 

- Joint ventures with transport companies to pick up used batteries 

 

Recycling 

- CO2- and socially friendly recycling processes, preferably direct recovery, enabled by 

the modular and standardised components and batteries from R&D 

 

Possibilities of restructuring the network 

- Recycling and reusage facilities to be physically connected to eliminate excess 

logistics 

- Make firm communication flows between R&D and production to eliminate early 

flaws (part of the eco-design initiative) 

- Joint ventures or leveraging the Keiretsu (Toyota) 

 

Giving back 

- Progressive sustainability initiatives 

- CO2 offsetting locally (avoid most green investment portfolios due to poor real 

results – link to latest reports on the matter) 

- Combatting local erosion 

- Infrastructure 

- Negative emissions 

- To use or leave out conflict countries (also a part of the sustainability demands to 

suppliers and partners – Sourcing) to include conflict countries the supply chain must 



leverage the socially responsible framework (presented in 6.6. Creating a socially 

responsible supply chain). 

 

7. Discussion 
Conducting research and investigating with no primary data can limit the study considerably 

which is why it was found to be most beneficial to conduct a documentary. With only access 

to secondary data, it was decided to focus on one EV manufacturer, BMW Group. 

Investigating more companies would have increased the external validity by increasing the 

generalisability but due to lack of access to data it was not done. Having primary data would 

have gained another side to the thesis that could have increased the trustworthiness of the 

findings since public data issued by the firm itself creates incentives to show a better image 

or findings that puts the firm in a better light. It must be recognised, that sustainability serves 

as a competitive advantage in many areas of business. 

 

The lack of primary data creates further implications for theory and practice since operational 

supply chain data from the company, with no restrictions, could have created the opportunity 

of forecasting to a greater degree and creating simulations. Instead, the thesis has focused on 

discovering links between different sustainability theories and tried matching it with relevant 

stakeholder theory and EV battery supply chain processes to in turn conceptualise an EV 

battery supply chain that operates on a higher level of sustainability. 

 

In the debate of whether to stick with the instrumental logic, the triple bottom line (TBL) or 

to change to the ecologically dominant logic will most likely come down to short- and long-

term sights of business and whether normative actions will triumph to a higher degree in the 

future – to sacrifice more short-term gains for considerably higher long-term gains. We must 

change our initial perspective of how we view sustainability and emphasise more on radical 

sustainable innovation by thinking, how do we best manage scarcity. With the current 

acceleration of both EV demand and the climate crisis, one must revaluate carbon neutrality 

and consider carbon negativity. In relation, this research could have investigated sustainable 

investments which often serve as offsetting CO2 for companies. 

 

Regarding contribution to existing knowledge, the conceptualised EV battery supply chain 

does challenge the dominating sustainable theory, TBL, and offers possible solutions to bring 



down the CO2-footprint. Yet without clear EV company examples in practice and research it 

remains to be tested how commercially viable the concept really is. 

 

8. Conclusion 
The thesis has focused on discovering links between different sustainability theories and tried 

matching it with relevant stakeholder theory and EV battery supply chain processes to in turn 

conceptualise an EV battery supply chain. The thesis has found that the EV battery supply 

chain of one of the leading EV manufacturers, BMW Group, operates after the TBL theory 

by investigating its stakeholder approach and engagement, which shows that BMW Group’s 

stakeholders want more sustainable solutions to combat the increasingly changing landscape 

of EVs. This research has further concluded through theory (literature review) that this 

supply chain can be more sustainable in theory which has led to the development of a concept 

EV battery supply chain that operates on a higher level of sustainability by leveraging an 

adjusted stakeholder theory by the Ecologically Dominant logic. 

 

In theory, the conceptualised EV battery supply chain will be more sustainable on most of the 

involved nodes of the supply chain. How sustainability is measured still proves to be in its 

infant stage in the pursuit of a uniform, clear, and internationally approved performance 

metrics framework. This will make it more difficult to fully leverage sustainability 

improvements. It must also be concluded that the concept EV supply chain framework is 

based on the lack of primary data which could have built a foundation of simulations and/or 

forecasts to test it out and measure against the current supply chain. 

 

9. Further research 
Further research can both test and strengthen the findings and conclusions made from this 

thesis by obtaining primary data from both the focal company and relevant stakeholders. 

Leveraging network theory can help to further determine strength and depth of the network of 

actors and decision makers of the sustainability agenda which in turn can improve the 

accuracy of the stakeholder view relevant to companies operating with an EV battery supply 

chain. Furthermore, a multiple case study would be to prefer to increase generalisability and 

to test the conceptualised EV battery supply chain. 
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11. Appendices 
Appendix 1. Solid-state battery fast charging compared to conventional lithium-ion battery, 

slide 17 (QuantumScape, 2021a) 

 
 

  



Appendix 2. Lithium metal cells comparison, slide 25 (QuantumScape, 2021a) 

 
 

Appendix 3. QuantumScape Zero Li Anode-free architecture compared to conventional liquid 

battery, slide 10 (QuantumScape, 2021a) 

 
 

  



Appendix 4. Solid-State Landscape of competitors (QuantumScape, 2021b) 



Appendix 5. QuantumScape by the numbers, slide 6 (QuantumScape, 2021a) 

 
 

 

Appendix 6. Volkswagen committed to QuantumScape technology, slide 7 (QuantumScape, 

2021a) 

 
  



Appendix 7. Superior performance and value expected to drive mass market adoption, slide 

28 (Solid Power, 2021b) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 8. Sustainability parameters of BMW Group, Tesla, and Toyota 

 


