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Engineer
• Constructive Artist

– Art: 
– Art of Engineering:
– Tools and Materials: 
– Build and Optimize things

• Pragmatists
– Deal with (                      ) of technical limitations, 

business (                      ), and (              ) realities
– (                ) constraints

3



Citizen
• Member of a (                        )
• Implies also a (                    ) element

– Rights and responsibilities
• Citizenship

– (                         )  in community
– Working toward the (                         ) of the 

community
– Economic participation and public (                  ) 
– Improvement of the state of all other (                )
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Citizen Engineer
• Citizen Engineer: Blend of (                       ) and (                 )
• New Demand and Awakening

– Engineers are being asked to extend their sphere of responsibility to 
new areas

• Developing world
• (                            )
• Security and Privacy Issues

– Society is asking engineers to accept more responsibility for the          
(                  ) of the products and serviced they design

• Socially Responsible Engineering
– Create better products and to make a positive, lasting        

(                 ) on our society and planet – unprecedented 
opportunities for new generations of engineers
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Responsibilities of Engineers
• Basic Responsibilities

– Engineers have an (                ) obligation to make 
decisions that are consistent with the safety, health, and 
welfare of the (            ), and to disclose factor that might 
endanger the public or the (                        ).  Code of 
Ethics

• Social/Environmental Responsibilities
– Engineers should consider the total environmental 

impact of the products and services they design over 
the entire (                 ), from raw materials through 
manufacture, assembly, distribution, sales and 
marketing, use, recycling, and disposal.
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Responsibilities of Engineers
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Responsibilities of Engineers
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Responsibilities of Engineers

– Link
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Challenges of Socially Responsible Engineering

• Social responsibility remains difficult and uncharted territory 
for most engineers today

• Four (4) Challenges
1. The number of possible social/environmental impacts is 

large, and each one can be difficult to calculate
2. Key impacts of our product may lie outside our company 

(or competency). (Ex) Evolution of fish species near 
power plant

3. Most attempts to reduce impacts in one area result in 
impacts somewhere else. (Ex) Wind farm noise and bird 
killing unanticipated consequence

4. Trade-offs often involve things that appear, at the 
surface, to have little to do with each other. (Ex) Paper 
bag vs. plastic bag. 10



Unanticipated Impact/Consequence of Engineering

• Anticipated Consequences
– i)

– ii)

– Iii)

• Unanticipated Consequences
– i)

– Ii)
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Unanticipated Impact/Consequence of Engineering

• Anticipated Consequences (Nuclear Power 
Plant)
– Intended and Desired:

– Undesired but common or probable: 

– Undesired and improbable: 

• Unanticipated Consequences
– Undesirable:
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Unanticipated Impact/Consequence of Engineering

• Anticipated Consequences (Microwave 
Ovens)
– Intended and Desired: 

– Undesired but common or probable: 

– Undesired and improbable: 

• Unanticipated Consequences
– Undesirable: 
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Unanticipated Impact/Consequence of Engineering

• Anticipated Consequences (Diesel Cars)
– Intended and Desired: 
– Undesired but common or probable: 
– Undesired and improbable: 

• Unanticipated Consequences
– Undesirable:
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Unanticipated Impact/Consequence of Engineering
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Unanticipated Impact/Consequence of Engineering
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Unanticipated Impact/Consequence of Engineering
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Unanticipated Impact/Consequence of Engineering
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Unanticipated Impact/Consequence of Engineering

• Why do we have unintended (unanticipated) 
consequences?

• “Why engineered systems can be so difficult to 
understand, and hence why consequences are 
unanticipated?”

• Because, engineered systems are
– a)

– b)

– c)

– d) 
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Social Responsibilities

• Technology making changes in the organization 
of our society

• We engineers to (         ) ourselves how  our 
new works (products) may (            ) social 
organizations and eco-systems, and search 
and (                ) possible solutions

• From the findings, we may consider changes 
and revisions of our product to (                    ) 
unanticipated undesired consequences
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Practical Checking Chart for Citizen Engineers

• Decide which solution approach to adopt
• Consider the additional cost for implementing the solution to the product. 27

Environmental / Societal Cost if the 
solution is not implemented



Practical Checking Chart for Citizen Engineers - Example
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Practical Checking Chart for Citizen Engineers - Example
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Citizen Engineer LAB
• Report Writing: Fillable Form
• 3 Subjects (generic, not directly related with class projects)
• For each subject, 2 teams are assigned 
• Each team works together and produces 1 report
• Each team works independently and separately from the 

other team in the same subject
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Subject Teams assigned to the 
subject

Electrified Transportation and 
Battery

AutoMoe
eTrike

Robot and Autonomous Systems SLAM
Terminator

Networked Things Graphone
Sandia



Citizen Engineer - LAB 
• Section A: Name and Function of the New Product
• Section B: Anticipated Consequences

• Intended and Desired:
• Undesired but common or probable: 
• Undesired and improbable

• Section C: Unintended (Potential) Undesired Impacts
• Social Impact
• Human/Animal Health Impact
• Environmental Impact
• Economic Impact
• Other Impact

• Section D: Solutions to Mitigate the Unanticipated Potential Impacts
• Solution 1
• Solution 2
• Solution 3

• Section E:Additional Cost for Applying one of the solutions (of Section 
D) to the Product (of Section A)

• Cost of Solution implementation
• Section F: Economic Trade-off

• Environmental Societal Cost (if the solution is not implemented)
• Section G: Conclusions 34



Citizen Engineer - LAB 
• Use the fillable PDF form
• Report Due: T Feb 26, 2019
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