
Sustainable 
Manufacturing
a Mock Examination

by Richard Farr

Instructions:

This is a ‘closed book’ exam: you will not make use of notes, or textbooks. (The student is 
permitted the use of a dictionary, if required.)

Answer any three questions from the five provided. Note that each question has multiple 
parts: attempt all parts.

Time permitted is two hours.

The small print:
If you are using this paper for revision, you may prefer to attempt all questions, in which case the 
time allowed is 40 minutes per question, or 3 hours and 20 minutes.
Permission is granted for non-commercial reuse of this material – but please continue to 
include a mention of http://capacify.wordpress.com  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Question 1
(a) Explain what is meant by a renewable material. In your answer, explain why a 

renewable material may not be a sustainable material.

[30%]

(b) Explain what Braungart and McDonough (2009) meant by a “monstrous hybrid”. In 
your answer, give an example of a “monstrous hybrid” and explain the sustainability 
problem or problems that it poses. 

[20%]

(c) The company you work for manufactures plastic components for the automotive 
industry. As part of a “Green Manufacturing Improvement Program” the company is 
planning to fund some sustainable manufacturing projects. They have a large range 
of possible options and need to choose the best ones. In order to judge the suitability 
of each project you have suggested that the management team should apply the 
concept of the “Triple Bottom Line”. Write a briefing for the Operations Manager 
that explains the concept of the Triple Bottom Line: it should show how applying 
this concept will help the management team to evaluate the projects. 

[50%] 

Question 2
(a) Review four distinct kinds of product obsolescence. For each, give a practical 

example of how a company could extend product life instead of allowing 
obsolescence, creating additional business opportunities as a result.

[60%]

(b) Summarise the intended effects of the Waste Electrical and Electronic Equipment 
(the “WEEE Directive: 2012/19/EU). In your answer, explain what types of 
organisations are affected, and what they must do to comply with the Directive. 

[40%] 

Please turn the page for the next question. 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Question 3
(a) Reuse of packaging prevents it from immediately entering the waste stream. Review 

the strategies by which the reuse of packaging can be encouraged and facilitated. 
Support your answer examples found in present-day industrial or commercial 
applications.

[40%]

(b) Describe what is meant by the term “embodied material”. In your answer, use 
examples relating to embodied water, demonstrating how this metric can indicate the 
degree to which a product is sustainable. 

[40%]

(c) Falsely claiming to be an environmentally sound company is known as 
‘greenwashing’. Briefly identify the ‘Ten Signs of Greenwash’, according to 
sustainability consultants BSR.

[20%]

Question 4
(a) Discuss the environmental issues associated with a conventional metal machining 

process such as milling or turning. Give three examples of process modifications or 
substitute processes that may be made to reduce environmental impact.

[40%]

(b) A contributor on a web-based discussion group that you often visit posts a comment 
that says: “Maybe we should simply ban all greenhouse gases, and end the 
greenhouse effect.” Formulate a reply that explains (politely) why this is foolish 
notion.

[20%]

(c) Life Cycle Analysis is performed by many businesses that need to know the 
environmental impact of their products or process. Describe the method for 
performing a life cycle analysis, and list the uses to which the results can be put.

[40%]

Please turn the page for the next question. 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Question 5
(a) How and why did Sony Computer Entertainment Europe (SCEE) revolutionise their 

repair operations for games consoles? Describe the situation before and after the 
introduction of a centralised repair operation.

[40%]

(b) Describe what is meant by the sustainable design concept of “Dematerialisation”. 
Include in your description a review of the benefits of dematerialisation, and two 
examples of how dematerialisation has been achieved in well-known brands. Also 
discuss the role of the business model in dematerialisation, and explain how some 
outcomes formerly achieved by physical products have now been completely 
dematerialised.

[60%] 

End of questions.
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