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In the 1980s, bicycle journalists and corporate marketing departments campaigned for the development of strong, lightweight bicycles made of new, exotic, composite materials. Responding to this market pull, in 1989, Zephyr, a leading U.S. bicycle manufacturer, contracted for consulting services with an independent engineer, Smith, who claimed he had a workable method of designing and manufacturing composite-material bicycle frames.

When Smith was unable on his own to convince Zephyr of the workability of his approach, he engaged the services of my engineer-respondent, Brown, as a secondary consultant. Brown was engaged by Smith to "validate his methodology and technical approach," i.e., to confirm the workability of his plan for designing and manufacturing such bicycle frames. To promote his ideas, Smith subsequently organized a meeting among himself, Brown, and Zephyr's technical staff, whose members "knew little of composite structures" other than that, at the behest of the marketing division, "they wanted one in their product line." During Smith's presentation at the meeting, it became "quite obvious" to Brown that the proposed solution "created far more new problems than it attempted to solve." At one point in the meeting Smith asked Brown to "validate or endorse his structural concept," one which "appeared workable by surface cosmetic and general conceptual standards, but did not have the underlying reinforcement fibers oriented to react to any of the critical load conditions this bicycle frame would see in use." In response, Brown "offered to refrain from commenting" until he "understood the process as well as its author."

Later in the meeting, Jones, the bicycle manufacturer's director of R & D, asked Brown "point blank" whether or not he thought Smith's was a workable approach. Brown answered that his "direct relationship" to Zephyr was only through Smith.

The limitations of Smith's design and manufacturing concept became clearer to Zephyr as time passed. Eventually a representative of the company approached Brown without Smith's knowledge and confided that Zephyr wished to "begin a direct relationship" with Brown's company and "bypass" Smith altogether.

Brown's reaction was to "simply state" that he would "continue to provide our services as we had agreed so long as that relationship existed with the client; and that if ever that relationship should terminate equitably and the consultant, Smith, be compensated for bringing our company to the problem." Eventually, Zephyr terminated its relationship with Smith. When Smith informed Brown that he was now free to begin a direct relationship with the bicycle company, Brown negotiated a new agreement with Zephyr. The result was "a $720,000 contract that included royalties on each composite bicycle sold. [A] very good deal for us, and as it turned out for the client as well."

After developing "a workable manufacturing plan for composite bicycles," but prior to deciding on a composite frame design, Brown felt it was important to see if the strength and stiffness of the existing 4.5 lb. production frame could be duplicated at a lighter weight. He asked Jones if he would agree to some finite-element computer runs aimed at optimizing the structure of the existing metal frame. Jones told Brown "in no uncertain terms, 'Do not do that!'." Since, however, Brown believed that doing so was "a vitally important step," he decided to optimize the structure at his own company's expense. What he determined was that the weight of the existing aluminum frame could be reduced with no loss of stiffness or strength from 4.5 to 3.1 pounds, within 2 ounces of the target weight of the projected composite-material frame.

With over $300,000 of the contract's $720,000 still unspent, Brown called Edwards, the president of Zephyr, and informed him that "'the cost to reduce the weight of his existing aluminum frame to 3.1 pounds was going to be about $6.35 per bicycle with no additional investment in facilities or personnel[,] compared to building a new facility, hiring and training a second production staff at an initial cost of $2.6 million[,] and a unit cost of $97.00.'" Edwards decided that "his marketing staff's insistence on having a carbon-fiber bicycle frame had more to do with incorporating the 'buzz-word technology du jour' than [with] relying on fundamental applied engineering to achieve the desired weight reduction deemed necessary to maintain market share." He therefore asked Brown to complete any task in progress and "bring the composite bicycle program to a close." The improved aluminum-frame bicycle was a successful part of Zephyr's product line from 1992 through 1996.

Edwards' decision to terminate the composite bicycle program "meant the loss of the remaining $300,000 on the contract" and that Brown's company's "was going [to] have a lot of unbillable time for a few months." It also saved Zephyr "a great deal of money!" To Brown, it also demonstrated that while "ethics have a price,...integrity has a reward." For, he revealed, "[t]he referral business from this experience has returned the lost revenue several times over." However, according to Brown, "money itself is not the best reward. That comes from within and if you understand that, you probably have good ethics anyway. If you don't understand that, you probably didn't understand [the] choices made in this case history either!"

Analysis of an Ethical Issue

Brown's conduct was for the most part laudable. However, two aspects of his behavior in this first episode merit examination. First, as the above quote indicates, in his response to Smith's endorsement request at the meeting Brown dissembled and prevaricated. One reason he did so was because he adhered to a "simple business ethic." Under it, he believed himself "ethically bound" not to do anything that would undermine Smith's reputation with his client, Zephyr. Brown seems to have regarded that obligation as absolutely rather than prima facie binding. He realized that acceptance of Smith's approach "could cost the bicycle company many hundreds of thousands of dollars before they understood its weaknesses." That he feigned ignorance and was evasive even under that realization suggests that he felt the obligation not to undermine his client's was categorical.

But however he construed his "simple business ethic," Brown was not obliged to refrain from critical comments on Smith's method and approach by the "Code of Ethics for Engineers" of the National Society for Professional Engineers (NSPE). While this code does state that engineers "shall not attempt to injure, maliciously or falsely, directly or indirectly, the professional reputation, prospects, practice, or employment of other engineers, nor untruthfully criticize other engineers' work" (Section III.8), it does not hold that engineers are obliged not to criticize their professional colleagues, only that such criticism as is made of their work by fellow engineers be truthful, non-malicious, and not intended to injure. The ethic embodied in the NSPE code of ethics appears, in this instance at least, to be more nuanced and conditional than Brown's seemingly categorical "simple business ethic."
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QUESTIONS TO ANSWER IN CLASS:

1) Do you lie by keeping quiet, why?

2) Does Dr. Kohl’s actions concerning black briefcases of money have anything to do with Engineering?

3) What ethical issues are discussed in your classes at the TFH?

4) What about ‘Caveat Emptor’?

5) Are half-truths truths or lies, why?

6) Write three questions of your own for others to answer in class:

A. ________________________________

________________________________

________________________________

B. ________________________________

________________________________

________________________________

C. ________________________________

________________________________

________________________________

7) List words you didn’t know and their meaning:

A. ___________________  ____________

________________________________

________________________________

________________________________

B. ___________________  ____________

________________________________

________________________________

________________________________

8) List phrases where you don’t know the meaning although you know the words:

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

9) Write two (2) more True / False statements based on the article:

T / F
Smith was a subcontractor.

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

10) Write two (2) more Multiple Choice statements based on the article:

The redesigned aluminum bike was:

A. two oz. less.

B. more expensive to make.

C. was 55 gm. more.

D. a failure.


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________
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