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Sustainable Products and Supply Chains (ME-203)

Case study booklet: 
SmartPhone Industry




This document, your booklet, accounts for 50% (3 out of 6) of your overall score in ME-203 for the next 16 weeks. It is structured into the following three parts:

Part 1: Essential information - This section includes seven key sections that will guide you throughout the next 16 weeks. It is crucial to read each section carefully and fulfill the requirements outlined.
Part 2: The Case Study - This part provides context about the industry, the product group you will be managing, and the associated challenges and opportunities. The case was prepared by the course instructors as a basis for the booklet and class discussions, rather than to demonstrate the effective or ineffective handling of a business situation.
Part 3: Assignments - There are eight assignments corresponding to the progress of lectures and the course content. This section provides the submission deadlines, questions, points allocated for each question, word limits, and a marking rubric to guide you on what distinguishes a good answer from a great one.












Part 1:
Essential Information 


Essential Information 
1.1	Objectives
Throughout this course, you will assume the role of a “Sustainable Products and Supply Chain Analyst” with a specific focus on the product assigned to you. As each week of the lectures introduces new concepts and techniques, you will be expected to integrate these insights into your case study assignments, continually refining and enhancing your product and supply chain skills. This will help you to build research skills, and aid systemic thinking.
	
1.2	Responsibilities
Your group is responsible for sustainability management of the product detailed in Part 2 of this case study booklet. Your overarching goal will be to apply the course's knowledge to guide your product towards lower environmental and societal impact scenarios. Your primary responsibilities will include:
· Understanding and Applying Sustainability Concepts: You will be responsible for demonstrating key concepts in sustainability and applying them to your product and supply chain strategies. This includes evaluating the environmental, social, and economic impacts of your decisions and ensuring that sustainability principles are integrated into every aspect of your product’s lifecycle.
· Analyzing and Quantifying Impacts: A critical part of your role will involve analyzing and quantifying the impacts of your product and supply chain. You will assess the product carbon footprint, resource usage, and other environmental and societal impacts, utilizing tools and techniques learned in the course to provide measurable insights.
· Developing Decarbonization Strategies: You will propose and implement strategies to decarbonize your product and supply chain, aiming to minimize its environmental impact. This will involve identifying opportunities for reducing emissions, enhancing resource efficiency, and transitioning to sustainable materials and processes.
· Communicating Sustainable Initiatives: You will take the imaginary role in this project of a Sustainable Products and Supply Chain Analyst working with the Product & Supply Chain Manager (represented by your teaching assistant), you will also be responsible for effectively communicating your sustainable product and supply chain initiatives to stakeholders. This will be done in this assignment (and also in-class via video assignments - separate instructions will be provided). These communication materials need to clearly articulate the sustainability goals, strategies, and outcomes of your project together with challenges and hurdles.
These responsibilities are designed to ensure that you not only acquire but also practically apply the knowledge and skills necessary to lead in different roles related to sustainable products and supply chains.
1.3	Your tasks
This case study should encompass a holistic view of sustainability in your product and supply chain, based on the five lecture modules of the course given in the course book.  Your task is to explore design, material selection, manufacturing, and supply chains, while considering end-of-life and circular strategies to achieve minimal environmental and societal impacts, taking a NetPositive approach (defined in the lectures). Please see the eight assignments (see Part 3: Assignments).

1.4	Case study structure and marking scheme
This booklet makes up 50% of your final grade (3 out of 6 points) over the next 16 weeks. It is based on a case study worth 100 points. The case study is divided into eight assignments that follow the lecture topics (see Table 1). Each assignment builds on the previous one, so putting effort into the early tasks will help you later. Completing the entire case study will take approximately 50 hours per team, which averages to around 10 hours per student over the semester. This estimate is based on testing with student assistants. To succeed, it's essential that every team member contributes meaningfully.

Table 1.	ME-203 case study: Structure, Marking Scheme, and Deadlines
	Assignment
	Title
	Points
	Deadline

	1
	Product group challenges and company impacts
	10
	Week 3, March 6th, 2025, by 10:00 AM

	2
	Evaluation of the current state of your product group and company supply chain
	10
	Week 4, March 13th, 2025, by 10:00 AM

	3
	Propose a circular product
	15
	Week 5, March 20th, 2025, by 10:00 AM

	4
	Product impacts and ethics
	10
	Week 6, March 27th, 2025, by 10:00 AM

	5
	Change management and stakeholder engagement plan
	10
	Week 7, April 3rd, 2025, by 10:00 AM

	6
	Quantification of impacts: LCA study
	15
	Week 11, May 1st, 2025, by 10:00 AM

	7
	Quantification of impacts: supply chain KPIs
	15
	Week 12, May 8th, 2025, 10:00 AM

	8
	SMART sustainability initiatives: NetPositive
	15
	Week 13, May 15th, 2025, 10:00 AM



1.5		Referencing
You are encouraged to reference papers, patents, company reports, press-releases, and other sources to justify your arguments and enhance your assignments. This includes figures, drawings, and tables. Please use the APA referencing format/style in your document (See References (apa.org). Please ensure you have reviewed EPFL guidelines on citation and copyright (see Citation and copyright ‒ Library ‐ EPFL). Cite all external sources – be it websites, videos, or other content. You are strongly encouraged through the marking rubric (see Section 1.7)  to perform further research and to use references to substantiate your answers and arguments and to be creative.

Note: There is a separate section for references at the end of each week’s assignment. The word count for referencing is not included in your assignment word count. However, in-text numbered referencing or citations are included in your assignment word count. You are encouraged to use diagrams and figures, which are excluded from the word count but must be referenced. 

1.6		Use of AI
You are encouraged to use AI tools to support your research, but you must disclose and document their use. Any AI assistance (e.g.,  grammar, copy-editing, …) should be cited in the reference section of your assignment (refer to the guide for using and citing AI: https://sites.google.com/view/policy-on-ai?usp=sharing). Clearly list the AI tools used, include links to your prompts. Remember, you are responsible for verifying sources and ensuring the accuracy of your work. Disclosure and documentation of AI use are crucial, as failure to do so incurs penalties determined by the teaching team.

1.7		Marking rubric and grading
The marking rubric aids transparency and also provides suggestions as how to approach the questions and maximize your grades. The rubric for assignment 1 is generic as below in Table 2, however from week 2 the marking rubric is customized for each assignment and gives direction on what is expected in your response. This will help maximize your grades. The grade obtained from this group exercise is the same for all students in the group. Respecting the word limits is crucial, as exceeding them incurs penalties determined by the teaching team.

                                                              Table 2. Generic marking rubric
	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	Will be specified in each assignment of the case study
	No attempt
	A poor attempt is made to answer each of the five questions. 
OR
One question is not addressed
OR 
The answers are unclear, or lack detail 
OR 
No references.
OR
Poorly written response and word count is not respected by 75% or more
	The answers address each of the five questions with limited justifications
OR
Referenced data not relevant, 
OR 
Adequately written response and word count is not respected by 50% or more
	The answers address each of the five questions giving evidence-based justifications
AND
Limited quantitative referenced data (5 refs), 
OR
A clear response and word count is respected by <25%
	The answers provide a good description of the five questions giving evidence-based justifications
AND
Quantitative referenced data (>10 refs), 
AND 
Showing a high level of systemic reasoning
AND 
An excellent response and word count is respected by <10%
	The answers provide an excellent discussion of the five questions giving evidence-based justifications
AND
Quantitative referenced data (>10 refs), 
AND 
Showing a high level of systemic reasoning
AND
Tables / charts included 
AND 
Excellent writing and grammar with an exceptionally clear and structured response with the word count limit strictly adhered to.

	Points
	0
	1
	2
	3
	4
	5


Note: the rubric customized for each question, pay attention to the details which are suggestions to achieve the best results

1.6		Respect and agreement
We encourage you to engage in individual research and writing as part of your group case study. To ensure the best learning experience for you and your team members, please respect the following declaration:
· Responsibility: We take full responsibility for our work and will not allow or assist anyone in copying it with the intent of submitting it as their own. We affirm that this assignment is entirely our original work.
· Plagiarism: Plagiarism, defined as using another person’s work and claiming it as your own, is strictly prohibited under EPFL guidelines and societal norms. We recognize that copying someone else’s case study assignment (or any part of it) is unacceptable. To ensure fairness and uphold academic integrity, your ongoing group project may be reviewed using plagiarism detection software. Any instances of plagiarism will be investigated and penalized according to departmental discretion under EPFL rules.
You are expected to ensure equitable distribution of work among team members, both in quality and quantity. Maintain an open mind, respect others' opinions, and work collaboratively toward a data-driven consensus. Your submission should reflect industry-standard professionalism, similar to a report that you will present in the future to senior management. Be concise and direct.

1.7	Submission
Submit all assignments/case studies on Moodle by the deadline. Write all your answers in this document, typing them only in the boxes provided. Ensure that all required files (MS Word ONLY) and any supplementary materials are uploaded. The deadline is 10:00 AM on Thursday of the submission week, as outlined on Moodle. Timely submission is crucial as late submissions incur penalties determined by the teaching team.












Part 2:
Case Study

Note 1:  This case was prepared by the course instructors to serve as a basis for a case study booklet and class discussion, focusing on an industry or business situation, rather than to demonstrate the effective or ineffective handling of it.


Note 2: This section is designed to provide an industry overview. Numerous companies are active in this field, and the teaching team will assign your group to a company via Moodle. Your group will focus on one product family (e.g., iPhone) and its associated product groups (e.g., main enclosure, battery, display, and main printed circuit board (PCB)).



Smartphone Industry Overview
Case and product group assignment: This case study focuses on the smartphone industry, which is divided into three main segments: flagship (e.g., iPhone, Samsung Galaxy S), mid-range (e.g., Google Pixel A-series, OnePlus Nord), and budget (e.g., Xiaomi Redmi, Realme). Each product family, such as iPhone, includes various product groups—such as the main enclosure, battery, display, and main printed circuit board (PCB) (see Figure 1). The teaching team will assign your group via Moodle to work on one specific product group within the industry.
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Figure 1. Product groups of a smartphone, including key components such as the display, chipset, and battery (MIT Technology Review, 2016).

2.1 Competitor analysis:  The global smartphone industry, valued at approximately $528 billion (IMARC Group, 2024), produced around 1.39 billion units in 2023 (IDC, 2024). China remains the largest manufacturing hub (Cepr.org, 2023), accounting for 56% of global output (Business Standard, 2025). India, now the second-largest smartphone market by volume, is witnessing rapid domestic production growth, partly due to government incentives like “Make in India” (Economic Times, 2023). The United States, meanwhile, stands out as a key premium market, dominated by Apple, which holds over half of U.S. market share (Statista, 2024). Switzerland, though smaller in volume, represents an affluent segment where Apple and Samsung together capture over 50% of sales.
    By market share, Samsung leads globally with approximately 22% of shipments, followed by Apple (the largest smartphone maker by volume, Financial Times, 2025) at 17%, Xiaomi at 14%, OPPO at 10%, and Vivo at 9% (Statista, 2024). These brands strategically target different segments—flagship (e.g., iPhone, Samsung Galaxy S), mid-range (e.g., Google Pixel A-series, OnePlus Nord), and budget (e.g., Xiaomi Redmi, Realme)—to capture diverse consumer needs (IDC, 2024). To maintain competitiveness, manufacturers emphasize rapid innovation in AI-driven features, foldable displays, and sustainable materials (GfK, 2024). Sustainability is particularly gaining momentum, as firms adopt eco-friendly packaging, recycled metals, and responsible sourcing to meet evolving consumer expectations (IMARC Group, 2024). According to McKinsey & Company (2023), brands that align with sustainability trends can enhance brand equity. Therefore, it is expected that environmental impact will push smartphone makers to further integrate green practices.

2.2 Sustainability mandate in Smartphone industry:  Smartphones contribute to approximately 10% of global e-waste each year, underscoring the need for more responsible production and disposal practices (WEEE Forum, 2021, Vox, 2024, Mobile Magazine, 2022). The smartphone industry is increasingly adopting sustainability as a core mandate, driven by growing consumer awareness—particularly among Gen Z (born mid-1990s to early 2010s, digital natives, eco-conscious)—and mounting regulatory pressures to reduce electronic waste (Pan et al., 2023). Recent surveys indicate consumers are willing to pay more for eco-friendly products, reflecting a notable shift in purchasing behavior (McKinsey & Company, 2023). 
   Major trends include the use of recycled or bio-based materials for casings, the integration of energy-efficient components, and extended product lifecycles through modular designs or refurbished device programs (Apple, 2023, Samsung Electronics, 2023). Leading companies such as Apple and Samsung now publish detailed sustainability reports outlining commitments to carbon neutrality and sourcing 100% renewable energy for operations, while newer entrants like Fairphone (watch this video) emphasize ethical supply chains and modular repairability (Pan et al., 2023). Initiatives such as the European Union’s Right to Repair legislation and global environmental standards push the industry toward more transparent supply chains, efficient recycling, and reduced carbon footprints.
  By embracing circular economy principles—designing smartphones for easier disassembly and material recovery—manufacturers can significantly lessen their environmental impact. This approach not only meets evolving consumer expectations but also mitigates risks from future regulations and resource constraints. Consequently, sustainability initiatives in the smartphone sector have moved beyond mere branding, becoming integral to product development and corporate strategy to ensure long-term resilience and competitiveness.

2.3 Challenges and risks ahead: The smartphone industry’s transition to sustainability under stringent Environmental, Social, and Governance (ESG) standards presents multifaceted challenges for all market segments. Premium flagship brands risk diluting their exclusivity by integrating recycled materials or green technologies, while mid-range and budget producers grapple with cost pressures and dependence on rare earth metals—exacerbating supply chain vulnerabilities and e-waste concerns (Pan et al., 2023; WEEE Forum, 2021). Compliance with emerging ESG regulations, such as the EU Corporate Sustainability Reporting Directive, demands transparency, significant investments in renewable energy, and circular economy initiatives (European Commission, 2022). Furthermore, ethical labor practices remain a pressing concern: Apple’s supplier Foxconn has been scrutinized for poor working conditions (BBC News, 2023), and Samsung and Panasonic have faced legal actions over labor violations (The Guardian, 2016). These issues highlight the difficulty of balancing cost, innovation, and ethical conduct across sprawling supply networks while appealing to diverse groups—“digitally-savvy, eco-conscious” Gen Z expects eco-friendly credentials, whereas other segments prioritize affordability or brand loyalty (IBM, 2023). Failing to meet these evolving expectations risks undermining brand reputation, profitability, and long-term market position (Financial Times, 2024).

2.4 Challenges specific to material and supply chain: Meeting ESG standards poses significant challenges for the smartphone industry, particularly in sourcing critical materials like cobalt, lithium, and rare earth elements. For a deeper understanding of the materials used in smartphones, watch this short video: What’s a smartphone made of? (TED. Ed, 2021).
   Cobalt, vital for lithium-ion batteries, often originates from the Democratic Republic of Congo, where reports of child labor and unsafe working conditions persist (Amnesty International, 2021). Additionally, mining for lithium and rare earth elements depletes water resources and harms ecosystems, as seen in Chile, which supplies over 50% of the world's lithium (European Commission, 2023). Manufacturing processes for aluminum and stainless steel casings also generate high carbon emissions, exacerbating climate change (Pan et al., 2023). Supply chain fragmentation adds to these issues, making supply chain visibility and traceability difficult for brands like Apple and Samsung, which face scrutiny over labor abuses in manufacturing hubs like China and Malaysia (BBC News, 2023; The Guardian, 2022). Despite initiatives like Fairphone's modular design for repairability and recyclability, scaling these efforts across the industry remains challenging due to cost constraints and technological barriers.

2.5 Opportunity for sustainability initiatives: The smartphone industry has significant opportunities to align with circular economy principles and NetPositive models. Integrating Life Cycle Assessments (LCAs) into product development can reduce environmental impacts by optimizing material selection and extending product life. For instance, Apple has committed to using 100% recycled rare earth elements in its devices, while Samsung has pledged to achieve net-zero emissions by 2050 (Apple, 2023; Samsung Electronics, 2023). Repairable and modular smartphone designs, like Fairphone’s, enable longer product lifecycles and reduce e-waste, a critical issue given that over 50 million metric tons of electronic waste is generated annually (WEEE Forum, 2021). Redesigning the supply chain network and quantifying its emissions enable targeted sustainability interventions. By adopting these strategies, manufacturers can meet growing consumer demand for sustainable products while creating cost-saving opportunities and strengthening brand reputation.
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Part 3: 
Assignments

There are eight assignments corresponding to the progress of lectures and the course content, contributing 50% of your final grade (equivalent to 3 out of 6 points) over the next 16 weeks. These assignments are based on your case study (see Part 2) worth 100 points, as outlined in the table below.  This section provides the submission deadlines, questions, points allocated for each question, word limits, and a marking rubric to guide you on what distinguishes a good answer from a great one.

	Assignment
	Title
	Points
	Deadline

	1
	Product group challenges and company impacts
	10
	Week 3, March 6th, 2025, by 10:00 AM

	2
	Evaluation of the current state of your product group and company supply chain
	10
	Week 4, March 13th, 2025, by 10:00 AM

	3
	Propose a circular product
	15
	Week 5, March 20th, 2025, by 10:00 AM

	4
	Product impacts and ethics
	10
	Week 6, March 27th, 2025, by 10:00 AM

	5
	Change management and stakeholder engagement plan
	10
	Week 7, April 3rd, 2025, by 10:00 AM

	6
	Quantification of impacts: LCA study
	15
	Week 11, May 1st, 2025, by 10:00 AM

	7
	Quantification of impacts on Supply Chain
	15
	Week 12, May 8th, 2025, 10:00 AM

	8
	Sustainability change proposal
	15
	Week 13, May 15th, 2025, 10:00 AM





Assignment 1: Product group challenges and company impacts
(Submission lecture week 3, March 6th, 2025, by 10:00 AM, 10 points)

	No.
	Question
	Points

	[bookmark: _Hlk184205474]1
	You are assigned to a company and a product group, define the current and future challenges of your product group 
	(2 pt.)

	2
	Compare and contrast current sustainability / decarbonization strategies of your company
	(3 pt.)

	3
	State main environmental and societal impacts of your company (including Societal, Development Goals (SDGs) and Planetary Boundaries (PBs))
	(3 pt.)

	4
	State effects on human health
	(2 pt.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.

Task #1) Maximum word count for all four tasks  = 600 (Charts/graphs are excluded from word count)






Please give your word count here: _____
Add references for the above questions together in the box below: (no word limit, excluded from above word count)






Assignment 1: Marking rubric (Product group challenges and company impacts) 

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	· Define the current and future challenges of your product group
· Compare and contrast current sustainability / decarbonization strategies of your company 
· State main environmental and societal impacts of company including SDGs and PBs
· State effects on human health 

	No attempt
	A poor attempt is made to answer each of the questions. 
OR
One question is not addressed
OR 
The answers are unclear, or lack detail 
OR 
No references.
OR
Poorly written response and word count is not respected by 75% or more
	The answers address each of the questions with limited justifications
OR
No referenced data, 
OR 
Adequately written response and word count is not respected by 50% or more
	The answers address each of the questions giving evidence-based justifications
AND
Limited quantitative referenced data (5 refs), 
OR
A clear response and word count is respected by <25%
	The answers provide a good description of the questions giving evidence-based justifications
AND
Quantitative referenced data (>10 refs), 
AND 
Showing a high level of systemic reasoning
AND 
An excellent response and word count is respected by <10%
	The answers provide an excellent discussion of the questions giving evidence-based justifications
AND
Quantitative referenced data (>10 refs), 
AND 
Showing a high level of systemic reasoning
AND
Tables / charts included 
AND 
Excellent writing and grammar with an exceptionally clear and structured response with the word count limit strictly adhered to.

	Points
	0
	1
	2
	3
	4
	5




Assignment 2: Evaluation of the current state of your product and company supply chain
(Submission lecture week 4, March 13th, 2025, by 10:00 AM, 10 points)

	No.
	Question
	Points

	[bookmark: _Hlk184205521]1
	Describe and visualize the Bill of Materials (BoM) of your product group (from level 0 to level 4)
	(2 pts.)

	2
	Describe and visualize the Value Adding Network (VAN) of your company including material flow and information flow (use schematic provided in slides) 
	(4 pts.)

	3
	How would you define your supply chain—linear, circular, or in transition? Provide evidence to support your evaluation.
	(4 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.

Task #1) Maximum word count = 300 (Charts/graphs are excluded from word count)






Please give your word count here: _____

Task #2) Maximum word count = 300 (Charts/graphs are excluded from word count)






Please give your word count here: _____
Task #3) Maximum word count = 600 (Charts/graphs are excluded from word count)












Please give your word count here: _____

Assignment 2: Evaluation of the current state of your product group and company supply chain
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.
	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1)BOM visualization and description 
	No attempt
		Minimal BoM description with generic visualization



		Basic BoM description with some product details and visualization



		Good BoM description covering multiple levels with referenced sources



		Detailed and structured BoM visualization with company-specific references




		Comprehensive BoM with detailed diagrams, mass data, and manufacturing processes




	2)VAN visualization and description
	No attempt
		Generic VAN description with limited material/information flow details



		Basic visualization and description of material and information flows


 
		Well-defined VAN with schematic diagrams and referenced sources


 
		Comprehensive VAN including key stakeholders and supply chain touchpoints


 

		In-depth VAN with quantitative data, well-structured diagrams, and critical analysis


 

	3)Supply chain evaluation (Linear, Circular, or in transition)
	No attempt
		Minimal evaluation with no supporting evidence


 
		Basic evaluation with some supporting data but lacks clarity



		Clear evaluation with referenced evidence and logical reasoning



		Strong evidence-based evaluation with supporting diagrams and industry context


 

		Thorough analysis with quantitative evidence, insightful recommendations, and systemic reasoning











Add references in the box below: (no word limit, excluded from above word count)











Assignment 3: Propose a circular product 
(Submission lecture week 5, March 20th, 2025, by 10:00 AM, 15 points)

	No.
	Question
	Points

	1
	Complete the circular Business model template for your product and company and paste a screen shot into this document
Circular design guide - Business Model Canvas | Shared by Digital (thirdlight.com)
	(5 pts.)

	2
	Propose a competitive product enabled by an emerging material/technology/supply chain offering a circular and lower impact approach[footnoteRef:1] [1:  e.g., lowest grade: your proposed incremental upgrade of the current product (materials used and supply chain); highest grade: your proposed design of a new and innovative solution	] 

	(2 pts.)

	3
	For your competitive product, present a simple design to give the bill of materials (BOM), masses, manufacturing processes [this will be used throughout the case study] 
(extra 2 pts. for optional CAD model)
	(5 pts.)
+ (2pts.)


	4
	List the materials used in the product and describe their upstream scope 3 impacts
	(2 pts.) 



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.

Task #1) Screen shot of completed circular Business model template, no word count








Task #2) Maximum word count = 400 (Charts/graphs are excluded from word count)








Please give your word count here: _____

Task #3) Maximum word count = 300 (Charts/graphs are excluded from word count)






Please give your word count here: _____
Task #4) Maximum word count = 600 (Charts/graphs are excluded from word count)






Please give your word count here: _____

Add references in the box below: (no word limit, excluded from above word count)










Assignment 3: Marking rubric (Best carbon footprint materials)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1) Circular Business model template
	No attempt
	Template over 60% complete

	Template over 80% complete but lacking detail and quality or clear arguments

	Template complete, compelling story with detail and strong argumentation


	Template complete, data driven and compelling story with detail and strong argumentation

	Template complete, systemic view of circularity across supply chain given with supporting data to produce a compelling story with detail and strong argumentation


	2)Propose a competitive product
	No attempt
	Competitive product proposed with limited justification of value proposition or advantages
	Competitive product proposed with some justification of value proposition or advantages
	Competitive product proposed with well-argued multi-perspective justification of value proposition or advantages
	Competitive product proposed with well-argued technical, environmental, societal justification of value proposition or advantages
	Competitive product proposed with exemplary technical, environmental, societal justification of value proposition or advantages and impacts

	3) Present a simple BOM design
	No attempt
	Product proposed but lacking two or more of the required details
	Incremental product proposed but lacking one of the required details
	Good product proposal with design, high level BOM, masses and manufacturing processes
	Excellent product proposal with design, BOM for key materials, masses and manufacturing processes
	New and innovative solution/design, detailed BOM, masses and manufacturing processes, diagrams

	4)List the materials 
	No attempt
	Impacts minimally described
	Limited description of environmental and human health impacts
	Good description of two environmental and two human health impacts
	Clear and nuanced description of two environmental and two human health impacts with referenced sources
	Company specific description of two environmental and two human health impacts with referenced sources, quantified arguments




Assignment 4: Product impacts and ethics
(Submission lecture week 6, March 27th, 2025, by 10:00 AM, 10 points)

	No.
	Question
	Points

	1
	Examine the EU end-of-life (EL) and waste legislation and give two routes to meet circularity and recycling targets at end-of-life with re-use of recovered materials (scope 3 downstream)
	(4 pt.)

	2
	What are the main societal and ethical issues around production, consumption, and disposal of your product?
	(3 pts.)

	3
	State three key stakeholder impacts (environmental, human health, societal and ethical) and how to mitigate these across the supply chain
	(3 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.
Task #1) Maximum word count = 600 (Charts/graphs are excluded from word count)








Please give your word count here: _____

Task #2) Maximum word count = 500 (Charts/graphs are excluded from word count)






Please give your word count here: _____

Task#3) Maximum word count = 500 (Charts/graphs are excluded from word count)






Please give your word count here: _____
Add references in the box below: (no word limit, excluded from above word count)










Assignment 4: Marking rubric (Product impacts and ethics)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1) Examine EU EL & waste legislation
	No attempt
	Limited description of EL treatment, CE not addressed
	Limited description of EL treatment, CE scenario poorly described
	Good description of EL treatment, two CE scenarios and transition well described
	Excellent description of EL treatment, clear and nuanced description of two CE scenarios and transition with associated challenges
	Excellent description of EL treatment, quantified descriptions of two CE scenarios, legislation, and transition with associated challenges 

	2) The main societal and ethical issues
	No attempt
	Ethical issues around consumption production and disposal poorly described
	Three ethical issues given for each of consumption production and disposal 
	Three ethical issues given with a systemic perspective for each of consumption production and disposal 
	Four ethical issues given with a systemic perspective for each of consumption production and disposal 
	Exemplary discussion of four ethical issues given with a systemic data driven perspective for each of consumption production and disposal 

	3) Three key stakeholder impacts
	No attempt
	Main stakeholder impacts and mitigation approach poorly described
	Limited description of main stakeholder impacts and mitigation approach
	Three main stakeholder impacts clearly defined and mitigation approach given for each
	Three main stakeholder impacts quantified, including describing the impacts on the global north and global south, and giving the mitigation approach for each region, with supporting data
	Three main stakeholder impacts quantified for example countries from the global north and global south, giving the mitigation approach for each country, with examples of sustainability initiatives from industry, and NGO perspectives for each, with supporting data




Assignment 5: Change management and stakeholder engagement plan
(Submission lecture week 7, April 3rd, 2025, by 10:00 AM, 10 points)

	No.
	Question
	Points

	1
	State and justify your three most prominent change management challenges or barriers and for each example, discuss how will you overcome these three barriers?
	(2.5 pts.)

	2
	How can this manufacturer transition to become a NetPositive product/company (give 3 examples)?
	(2.5 pts.)

	3
	Who are the key stakeholders to engage[footnoteRef:2]? Identify three to five key people in business / influential institutions / government / NGOs and make a table giving: their name, company, title, and influence; (check Linked-in) [2:  Stakeholder engagement is the process by which an organization involves people who may be affected by the decisions it makes or can influence the implementation of its decisions. They may support or oppose the decisions, be influential in the organization or within the community in which it operates, hold relevant official positions or be affected in the long term.] 

	(2.5 pts.)

	4
	Define your stakeholder engagement plan; make a table showing: how you would contact them, how to interact, what the win-win could be, and relational barriers/opportunities. How could you gain more support?
	(2.5 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.
Task #1) Maximum word count = 400 (Charts/graphs are excluded from word count)




Please give your word count here: _____
Task #2) Maximum word count = 400 (Charts/graphs are excluded from word count)






Please give your word count here: _____

Task #3) Table (Maximum word count = 100), (charts/graphs are excluded from word count)






Please give your word count here: _____


Task #4) Table (Maximum word count = 100), (charts/graphs are excluded from word count)






Please give your word count here: _____

Add references in the box below: (no word limit, excluded from above word count)






Assignment 5: Marking rubric (Change management and stakeholder engagement plan)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1) Three most prominent change management challenges
	No attempt
	The three examples given are generic and vague
	Examples given with an understanding of a NetPositive framework 
	Good examples given, applicable to industrial sector, with an understanding of a NetPositive framework 
	Detailed data driven examples with excellent understanding of a NetPositive framework with referenced sources 
	Company specific detailed examples with nuanced understanding of a NetPositive framework with referenced sources 

	2) Transition to NetPositive
	No attempt
	Three barriers and three approaches to overcome these are generic and vague 
	Three barriers and three approaches to overcome these given with limited reasoning or clarity
	Three barriers and three approaches to overcome these given with supporting data 
	Three barriers and three approaches to overcome these given including the supply chain and wider stakeholders and supported by data 
	Three barriers and three approaches to overcome these given from a systemic perspective including the supply chain and wider stakeholders with highly focused reasoning and supported by data 

	3) Key stakeholders
	No attempt
	Three key stakeholders identified lacking requested details
	Three to five key stakeholders identified with table of details
	Five key stakeholders inside and outside company identified with table of details
	Five key stakeholders identified across supply chain and society with table of details with LinkedIn profiles
	Five key stakeholders identified within company / suppliers / wider society with table of details with LinkedIn profiles

	4)Stakeholder engagement plan
	
	Stakeholder engagement plan defined for above stakeholders lacking details
	Stakeholder engagement plan defined for above stakeholders with limited details
	Convincing stakeholder engagement plan defined for above stakeholders with details given 

	Convincing stakeholder engagement plan defined for above stakeholders with data driven details given 
	Company specific stakeholder engagement plan defined for above stakeholders with data driven details given 




Assignment 6: Quantification of impacts: LCA
(Submission lecture week 11, May 1st, 2025, by 10:00 AM, 15 points)

	No.
	Question
	Points

	1
	Perform a simple LCA on your product, the functional unit is the existing incumbent product versus your competitive lower impact product alternative, using SimaPro and Ecoinvent: focus on the top 3 dominating materials in your existing and competitive products
	(10 pts.)

	2
	Map LCA impacts to planetary boundaries and SDGs focusing on society and human health
	(5 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected. 

Details of how to access SimaPro and the on-line tutorial will be provided on Moodle. The software is only for use in this specific course and may not be used for any other purpose.

Task #1)  Maximum word count = 1000 (Charts/graphs are excluded from word count)







Please give your word count here: _____
Task #2) Maximum word count = 400 (Charts/graphs are excluded from word count)






Please give your word count here: _____
Add references in the box below: (no word limit, excluded from above word count)










Assignment 6: Marking rubric (Quantification of impacts: LCA)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1)Perform a simple LCA
	No attempt
	Simple product cradle to gate LCA (product carbon footprint), GWP100 method, made on existing linear incumbent 
	Simple product cradle to gate LCA (product carbon footprint) GWP100 method, made on i) existing linear incumbent and ii) lower impact competitive alternative
	Simple product cradle to gate LCA (product carbon footprint) GWP100 method, made on i) existing linear incumbent and ii) a convincing lower impact competitive alternative
	Simple product cradle to gate LCA multiple impact categories Recipe 2016 method, made on i) existing linear incumbent and ii) a convincing lower impact competitive alternative
	Simple product cradle to grave LCA multiple impact categories Recipe 2016 method, made on made of i) existing linear incumbent and ii) a convincing lower impact competitive alternative, with sensitivity study (+2pts)

	2)Map LCA impacts to planetary boundaries
	No attempt
	LCA impacts mapped to planetary boundaries and SDGs for linear incumbent

	LCA impacts mapped to planetary boundaries and SDGs for linear incumbent and lower impact  alternative 

	LCA impacts mapped to planetary boundaries and SDGs for linear incumbent and lower impact  alternative, with details 
	LCA impacts mapped to planetary boundaries and SDGs with discussion as how circular approaches across the sector can reduce these and their impacts on society and human health
	LCA impacts mapped to planetary boundaries and SDGs with discussion as how circular approaches across the sector can reduce these and their impacts on society and human health  with supporting diagrams and charts




Assignment 7: Quantification of impacts on supply chain
(Submission lecture week 12, May 8th, 2025, 10:00 AM, 15 points)

	No.
	Question
	Points

	1
	Which supply chain Key Performance Indicators (KPIs) are impacted by your proposed product, and how can they be improved?
	(5 pts.)

	2
	What are the expected outcomes on the KPIs and potentially on the supply chain?
	(10 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected. 

Access details for AnyLogistix and the online tutorial will be available on Moodle.

Task #1) Maximum word count = 400 (Charts/graphs are excluded from word count)







Please give your word count here: _____
Task #2) Maximum word count = 600 (Charts/graphs are excluded from word count)






Please give your word count here: _____

Add references in the box below: (no word limit, excluded from above word count)










Assignment 7: Marking rubric (Quantification of impacts on supply chain)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1)Impacted supply chain KPIs
	No attempt
	Limited KPIs (2-3) define and used for supply chain
	KPIs list (more than 3) defined and used for supply chain
	KPIs list (more than 5) defined and used for supply chain – Limited improvement points suggested. 
	KPIs list (more than 5) defined and used for supply chain –improvement points well addressed. Value adding network is illustrated using AnyLogistix. 
	KPIs list (more than 5) defined and used for supply chain –improvement points perfectly addressed, value adding network is perfectly illustrated and simulated using AnyLogistix. 


	2) The expected outcomes
	No attempt
	Limited outcomes listed, vaguely.  
	Potential outcomes are listed but without estimated return (monetary, % of improvement, …) 
	Potential outcomes are listed but with estimated return (monetary, % of improvement, …) 
	Potential outcomes are listed along with estimated returns (monetary, percentage improvement, etc.), with comparisons between before and after scenarios clearly addressed, not illustrated. 
	Potential outcomes are listed along with estimated returns (monetary, percentage improvement, etc.), with comparisons between before and after scenarios clearly addressed and illustrated and simulated using AnyLogistix. 
Extra 2pts for exemplary illustrations.





Assignment 8: Sustainability change proposal 
(Submission lecture week 13, May 15th, 2025, 10:00 AM, 15 points) 

	No.
	Question
	Points

	1
	Give a minimum of three SMART[footnoteRef:3] sustainability initiatives for the product /company towards becoming NetPositive  [3:  SMART is defined as: Specific, Measurable, Attainable, Relevant, Time-oriented] 

	(7.5 pts.)

	2
	Give quantified absolute[footnoteRef:4] targets and recommendations versus time: 2030, 2040, 2050 and make a roadmap [4:  An absolute target is a specific number (e.g., 2000m2 of PV installed by 2026 in Szeged, Hungary assembly plant) whereas a relative target is a percentage change (e.g., 30% of power generated from PV in 2030)] 

	(7.5 pts.)



Please read the marking rubric to help maximize your grades as this gives guidelines as to what is expected.

Task #1) Maximium word count = 800 (Charts/graphs are excluded from word count)






















































Please give your word count here: _____
Task #2) Maximium word count = 400 characters excl. spaces (Charts/graphs are excluded from word count)























































Please give your word count here: _____

Add references in the box below: (no word limit, excluded from above word count)










Assignment 8: Marking rubric (SMART sustainability initiatives: NetPositive)
Note: For each task, points are distributed as follows: Fail = 0 points, and from Pass to Exemplary, the total points are divided across 5 levels (Pass, Good, Very Good, Excellent, Exemplary). For example, if a task is worth 4 points, each level would add 1/5 of the total (0.8 points), progressing from 1 point for Pass to the full 4 points for Exemplary performance.

	Question
	Fail
	Pass
	Limited
	Satisfactory
	Excellent
	Exemplary

	1)SMART sustainability initiatives
	No attempt
	2 SMART initiatives given but lacking in one or more areas of the SMART definition
	2 SMART initiatives with discussion but lacking detail
	3 SMART initiatives that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach 
	3 SMART initiatives that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society 
	4 SMART initiatives that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society 

	2)Quantified absolute target
	No attempt
	One target given for 2050 for each SMART initiative [2 total targets], from a multi-stakeholder approach across the supply chain and society
	Two targets given versus time for each SMART initiative (2035, 2050) [4 total targets], that are clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society; with roadmap 
	Two targets given versus time (2035, 2050) [6 total targets] for each SMART initiative, that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society; with roadmap 
	Three targets given versus time (2030, 2040, 2050) [9 total targets] for each SMART initiative, compared to typical industry sustainability strategy, that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society; 
	Three company specific (choose a company) targets given versus time (2030, 2040, 2050) [12 total targets] for each SMART initiative, compared to the company’s current sustainability strategy, that are convincing and clearly targeted at NetPositive from a multi-stakeholder approach across the supply chain and society; 
with detailed roadmap (extra 2pts)
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