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Lab Project 9
A Case Study in Engineering Ethics

Purpose

To explore ethical issues arising out of engineering professional practice.

To discuss the issues involved and alternative responses.

To illustrate the scope of engineering professional responsibilities.

Background
In this lab project we will discuss a case study that presents a “conflict problem” in which an engineer seems to be caught between conflicting obligations to his company and to the public.

As engineers in a technological age, many of you will become involved in the development of products that are used by the public.  Even in routine product development there are choices that involve the safety of the customer and the public.  Although the present case is fictitious, it illustrates one kind of issue that can arise.

Some clues to the kind of professional behavior that engineers expect of each other are contained in the codes of ethics adopted by the various professional societies.  A copy of the IEEE Code of Ethics can be obtained from the IEEE web page http://www.ieee.org.  The NSPE Code of Ethics can be obtained from http://www.nspe.org.  For a more complete treatment of the subject of engineering ethics, including theory as well as examples, you should consider the course VA303 Business and Engineering Ethics.  A wealth of additional case studies in engineering ethics can be found on the World Wide Web at http://ethics.tamu.edu.  Also check out http://onlineethics.org, and the IEEE Member Conduct Committee page at http://www.ieee.org/organizations/committee/emcc.

A note on terminology:  People often use the terms “ethics” and “morals” interchangeably.  We will use “morals” to refer to principles and values that apply to everyone.  “Ethics” refers to professional ethics, the specific duties and obligations that one incurs by virtue of being a professional engineer.

Prelab  (a trip to the library never hurt anyone…)
1.
Read the article K.R. Foster and J.E. Moulder, “Are mobile phones safe?” IEEE Spectrum, v. 37, issue 8, August 2000, pp. 23-28.  Write a brief statement of your position on this issue – are they safe?
2.
Read one or more of the articles on the “precautionary principle” in the Winter 2002/2003 issue of IEEE Technology and Society Magazine.
3.
Obtain a copy of the IEEE Code of Ethics.  Read the code and be prepared to ask about parts that are not clear.  
4.
The NSPE Code of Ethics is different in many ways from the IEEE Code.  Obtain a copy of the NSPE Code of Ethics.  Read the code and reflect on the differences between the two codes of ethics (record your “reflections”).  Bring copies of both codes with you to lab.

Procedure
1.
In lab we will discuss the attached case study.  We will begin with a brief opportunity for questions and clarification.

2.
Next we will divide into groups for about half an hour.  Each group will develop written answers to the questions below.

3.
Finally we will come together to share findings and to discuss the issues brought out by the case study.

4.
At the conclusion of the discussion, please turn in one notebook from each group containing the answers to the questions.  These answers will be checked, but not graded.  There is no formal writeup for this lab.  Your lab grade will be based upon your attendance, preparation, and participation in the discussions.

Questions
1.
Based upon the information in the IEEE Spectrum article, are Andrew’s concerns justified?  Is there a potential safety risk in the radiation from cellular telephones?  Is his company producing telephones that meet the applicable standards?

2.
The ethical issues cannot be clearly identified until the facts are clear.  List additional facts that would help to make the issues clear or the resolution of the issues easier. 

3.
Engineers have obligations to the public that derive from our specialized technical knowledge and experience.  Determine what the IEEE Code of Ethics says about these obligations.  Repeat for the NSPE Code of Ethics.  Is there a difference between the two codes on this matter?

4.
Determine what the IEEE and NSPE codes have to say about Andrew’s obligations to his company.  Is there a difference between the two codes on this matter?

5.
What would you do if you were in Andrew's shoes?  Would you talk to someone above Diane or try to convince her, etc.?  Can you think of options that would be fair both to the company and to the public, especially in the light of the uncertainty about the health risks? Explain your reasoning.

6.
Assume that Andrew asks Diane for paid time to research the matter further and Diane refuses his request.  Now what should Andrew do?  Discuss your rationale.

7.  Discuss how the “precautionary principle” should guide lawmakers in the particular area of cellular telephone emission standards.

Cellular Phones: Reach Out and Touch Someone

From:  C.E. Harris, Jr., M.S. Pritchard, M.J. Rabins, Engineering Ethics: Concepts and Cases, 2nd ed.  Wadsworth, 2000.

Authors:  Michael Hamid, Jose de Jesus Rodriguez, Nicole Trahan

Narrative

Cellular phones are one of the most popular items on the market today. They are attractive and extremely convenient, with some phones transmitting and receiving signals in the 800 MHz band and up to and beyond a 30 mile radius.  Lately cellular phones have been in the news.  A Florida man sued a cellular phone manufacturer after the death of his wife.  His wife died of a cancerous tumor in the brain allegedly caused by her cellular phone. 

The problem originates with the frequency and the location of the antenna.  Under normal circumstances, the antenna is very close to the skull and has an isotropic radiation pattern (360 pattern of radiation) in the azimuthal plane and a figure eight pattern in the elevation plane.  Approximately one half of the power is dissipated into the brain.  Therefore, the near field effect on the brain needs to be investigated at normal operating intensity. 

Very little is known about the near field effects of radiation on the body, especially brain tissue.  IEEE has proposed a standard of how much radiation could safely be dissipated into the human body as a whole.  This standard is 0.4 watts/kilogram.  This is an average for the entire body, but recent research shows that the tissue of the brain is much more susceptible to radiation.  This means that the standard for the brain should be significantly lower than the IEEE standard.  How much lower no one is sure, since the effect of radiation on the brain is unknown.

Ethical Problem

Andrew is a young engineer working for a cellular phone manufacturing company.  When doing a bit of off the job research he read the latest report about the susceptibility of the brain to radiation.  The next day he reviewed the calculations of the radiation given off by the antenna of his company's hottest selling cellular phone.  He found that the S.A.R. to the brain was 0.35 W/kg.  Later that afternoon he visited his boss with a suggestion to modify the antennas on the phones and perhaps doing a recall on the ones already sold.  “Andrew,” screamed Diane, head engineer, “what you're suggesting would cost us hundreds of thousands of dollars!  You can't possibly be serious.  That's our fastest seller.  Recalling them would be a disaster and there are more important things to be done.  You don't even know that this is dangerous!”. 

“But what about our obligation to the public?”

“What about your obligation to the company?  Look, I don't want to make a big issue out of this.  We're within IEEE standards and unless we have further word from them then we're in the clear.” 

...
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