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Next the life cycle was defined and a process tree of the components was created, ignoring water 

and coffee consumption. After this, the materials were quantified using a functional unit in order 

to fill out the form. Once the form is filled out and the indicators calculated, the process of 

interpreting the results begins. This example illustrates that a simple item, such as a coffee 

maker, can have major environmental effects. In addition, one of the outcomes of the example is 

the amount of energy used in the use phase and the amount of filters used having the first and 

second largest negative environmental impact respectively.  

Hands on Activity Description  

Continuing with the idea of consumables (filters), the design of the hands-on activity focuses on 

the amount of waste and embodied energy associated with creating a simple item, such as ice 

cream. The students actually make ice cream from items outlined in A3. While noting this is not 

the process that industry uses to manufacture ice cream, the example illustrates the 

environmental impact of a simple item. The goal of making the ice cream was to visually show 

the amount of packaging waste. In addition, the students were lead through a discussion that 

generalizes this activity to a more standard manufacturing environment. Generalizing the activity 

and then focusing on particular manufacturing processes, including but not limited to castings 

and powder metallurgy, allowed the students to connect this to the other class material.  

The Eco-indicator 99 process was used as an outline to dissect the anatomy of the ice cream. The 

steps are outlined below. Steps 1 -3 were completed in class as part of the team based approach 

lead by the instructor. Step 4 was started in class and was to be completed for an individual 

homework assignment along with Step 5.  

Step 1: Establish the purpose of the Eco-indicator calculation - The purpose is to illustrate the 

amount of energy and consumables accompanied in packaging used to create a bowl of ice 

cream. 

Step 2: Define life cycle - Constraints were placed at the packaging level and on the amount of 

electricity used to keep the ingredients cold. Figure 1 shows part of a process tree. 
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Pre question results  

Figure 2 is a bar graph representing three groups of 11 students’ answers to the question (PreQ3: 

Have you ever heard of sustainable manufacturing; if so, what is your opinion?). The graph 

shows four students have heard of sustainable manufacturing and 5 have not. However, one out 

of the five students who said no mentioned the importance of it. 

  

Figure 2.) Shows the grouping of student answers to PreQ3: Have you ever heard of 

sustainable manufacturing; if so, what is your opinion? 

Figure 3 is a bar graph representing the partitioning of 11 students’ answers to the following 
question (PreQ4: Do you know any sustainable manufacturing tools/technologies available to 

the manufacturing community? If so, give definitions of each.) The graph shows 5 students said 

no and 6 of them tried to answer it.  
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Figure 4.) Shows the grouping of student answers to PostQ3: What is one key 

understanding you took from this assignment? 

In the lecture, energy efficiency was discussed, and the approach showed the amount of energy 

loss from the power plant to the pumps in a factory. The energy loss was approximately 90%. 

For example, the power plant needs to produce 1000W of power for a 100W pump. In addition, 

the lecture noted about approximately 65% loss from the power plant to a house light bulb. The 

question was asked “If I have a 100 W light bulb, approximate the amount of energy the power 

plant needs to produce?”  The results from this show that after hearing the lecture, no student 

got the correct answer. Three of the students got it incorrect and 2 students did not answer.  
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Figure 5.) Shows the grouping of student answers to PostQ9: If I have a 100 W 

light bulb, approximate the amount of energy the power plant needs to produce? 
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Assessment (Conclusions)  

Overall, the activity was a success; it met the general objectives and introduced the students to 

sustainable manufacturing and the Eco-indicator 99 LCA method. The data presented in the Pre-

question Results Section showed the students did not have a firm grasp of sustainable 

manufacturing and the tools/techniques associated with the subject.  

First, I want to point out how the students were amazed at the amount of consumables (ie. 

filters) used in the coffee maker example and how it rated second to electricity as the most 

negative impact on the environment.     

Second, from these results we can conclude the students, at least in the short term, gained 

knowledge and possibly a paradigm shift in their thinking process. This can be concluded from 

the data in Figure 4 that shows the grouping of student answers to “PostQ3: What is one key 

understanding you took from this assignment?” The students acknowledged certain 

understandings of the topic, including resource management, importance of energy efficiency, 

recycling and the environmental impact from manufacturing.  

Third, the results to the question “If I have a 100 W light bulb, approximate the amount of energy 

the power plant needs to produce?” were interesting. The fact that no one in the class had the 

correct answer allows me to take a step back and make improvements in the next draft of the 

lecture/activity.   

On the whole, the activity was a success because the students became aware of sustainable 

manufacturing practices, energy loss and waste in the manufacturing process. Although it is a 

small amount of data, it is a good starting point to refine the lecture and activity.  
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