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related to readings t"r%)m tt;.]l:é;):z‘i::;:?scl‘ll-ll\;tl:':l?f\tft)f-C[:Tca.l SRS o of which
(depending on one’s definitions) is at least like a 1311:;1125; :‘i;%l-]c.cn:.]g_‘?. : :

to attract customers a{1d generate profits. Because m‘anv‘;)’ftl1chtL}?i§;rlK:r?)‘l]v% i s
necring pertain to safety issues, the obligations may ;;crhaps be nmnE stri:?‘s in engi-
context than in nn(?mnrd business contexts. Designing cars '.1ilipl'mtgmh“']{‘hls
weapons, and other items entails Fisk 61 the part of users, namely a r;sk of [‘111v§i‘calr::1%|cs’
or even death. W!jlcn the stakes are that high, it seems that the chginccrs dcsiénin 30:]\,
structing, and selling th.c products take on obligations that are correspondingly m(g)r‘c rig-
orous. However, explaining precisely what those obligations are and determining ho%v
they compare to others duties is not so easy. The field of engineering ethics provides ways
of addressing these matters. ¥

Managers of §ng{pceri11g firms (who themselves typically have engineering experience)
have a variety of different responsibilities. Making sure products are safe is certainly one
such responsibility, but so is making a reasonable profit. Thus, there are times when con-
cerns about revenue and public relations may be more important than safety. Should a
company spend an extra $5,000 per car to make it safer? An extra $10? What if the net
increase in safety is extremely small? Companies could make cars so safe that they are
essentially little tanks out there on the road, but then each one might cost $200,000.
What counts as “safe enough”? How does one determine where to draw the line? The
articles in this chapter are intended to provide ways of addressing these and other ques-
tions, whether one is a manager, a “line” engineer (one with no managerial duties), or in
any way affiliated with the profession.

In the first selection, Gene Moriarty points out that many engineers do not, as a mat-
ter of fact, utilize ethical theory when making decisions with ethical ramifications.
Instead, they tend to approach issues intuitively, which means that sound ethical decisions
will be made when the engineers have a strong ethos, or good moral character. Since
character is emphasized by virtue ethics, it makes sense to point out some virtues .that are
important in this profession; if engineers can have an um_ierstanding of the main engi-
neering virtues, then sound ethical decisions are more likely to be made, even if the
details of virtue ethics as such are not grasped. Because the various considerations that
arise in engineering (such as those mentioned ir} th'c pyc_vious paragraph) can make 'thns
difficult, Moriarty argues that the core virtues of olncg:tmty anq care sho.uld be ‘pracncc%
by engineers. Caring and being objective on a consistent basis, he claims, will enable
engineers to make the right decisions in most cIrcUMStANCes. e 2

Mike W. Martin discusses the issue of whistleblowing, w!uch can arise in any profes-
sion but is particularly relevant in engineering where safety conc‘c‘rns ;.u‘c cop;:m?:é
Whistleblowing is generally understood to occur when an cmployﬁn g(i)ts-to\l\\;:;:in =
company (to the press, for example) in or’dcr to shed hght‘ o,x}fmns:om :‘: o8
company. The label “blowing the whiste” comes from the etiort 10 B9 PN B0
attention, and when this occurs in engineering it 18 typically l:“ 0“‘"" ot St
to a potentially unsafe product. An engineer would take this stej :

i ineer’s concerns; the man: having the
bosses) allowed a product to sell despite the engineer’s concerns; thJ1 in‘:g :)gr:::\; i gngi'
responsibility to make a reasona )

it, mi ake safety
ble profit, might not make safety
i ich ¢ event ha and even
neer must then decide whether to blow the whistle. which could prevent harm (
deaths) but might well ruin his career, since

“rattling” on one’s company is scen as tiw
ical aches to whistle-
worst form of disloyalty. Martin reviews some common Tthnsalwappmauh
1 . g a g he u
bk’wi"g, which tend to emphasize the conflict berween t \

of safety owed to the
’s company her. He then
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4 ¢ ——" 1 1 . ’ cplace T, ¢ 0 :
his responsibilities to family and others (mtsu'k the \\‘nrl\; lace. I.hm IS Certainly el
Minrtin claims, since whistleblowing seriously }copnn?uu the whistleblowers o ang
livelihood. Martin concludes by recommending a virtue-based approach ¢ this oy ang

bt

Por

tant ethical issue. : g v
T St “engineers’ obligz s to the public is then taken up by Tae
The question of engineers’ obligations t I P by Taf Rm()mc

Jr. While engineers indeed have certain dultics ()fl()_\’d|t)" and even CC"}Jil} duties 1 My
tain the business, it is a commonly held view that CNEINCCrs, as professionals, Owe th:ir ’
primary obligations to the public. Howcvcr,‘co.m'pcnng u.]tcrcs‘rs .1{1d pcr's*f{nal Consider,
tions of the sort already discussed can make fulfilling public obligations difficyl;. Whethe,

it is possible for engineers to hold public intc.rcsts paramoum’dcpcnds, in part, o o
what is meant by the “public” and thus “public parml()untcy’ It also depends On why,

is meant by “engineering,” which has traditionally been considered a field of applied sg;.
ence. Broome offers his views about these meanings and points out that risk to the pub-

lic is an inherent part of engineering. The health and welfare of the public canney be
guaranteed, and so a qualified view of public paramountcy \vil! be that engineers Must
hold acceptable risk—not assurance of safety (which is impossible and even contradic
tory)—to be paramount.

Loyalty, meanwhile, is discussed by Eugene Schlossberger in the context of trade
secrets and patents. When an engineer changes companies, she brings to the second com-
pany information she acquired while at the first, and this raises certain ethical questions,
Engineering firms compete with each other on the basis of information. Research angd
development is necessary to generate the information, which in turn leads to the devel-
opment of new or improved products. Thus, we can imagine one company spending
money to do research and learning information, and another company “stealing” that
information, enabling it to make the products without having to do any research. Such
stealing seems wrong, of course, but when an engineer simply gives her new company
information learned at her old company, the effect is the same. In analyzing this issue,
Schlossberger describes different types of information, and he explains why some types
are rightly the property of the previous company while other types are rightly the prop-
erty of the engineer herself,

Many of the ethical questions raised in the engineering profession are covered in the
final article. Robert E. McGinn describes a case involving different stages of development
in the _cnginccring of composite bicycles. While the case might initially seem straightfor-
ward, It encompasses several ethical issues, and McGinn reviews each in turn. These
lndll(’k“ Issues pertaining to conflicts of interest, efficiency, safety, and information disclo-
sure. I he df:ta:ls covered by McGinn demonstrate how easily ethical problems can arise
10 engineering, even when the situation seems uncomplicatcd.
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Ethics, Ethos, and the Professions: Some Lessons from

Engineering

GENE MORIARTY

[ntrod uction

Ethical issucs arise out of p@t‘csgiona; practice.
Ethical theory can he brought to bear on these
jssues and can help the professional make ethical
decisions by P““‘iding a conceptual framework
within which the issues can be clarified. However,
;¢ is also wuc that ethical decisions are often
arrived at without reference to ethical theory, or
even tO profcssional codes of ethics which typically
embody a variety of ethical theories. The profes-
sional person (lawyer, physician, engineer, etc.)
often decides what 1o do intuitively, simply on the
pasis of his of her character or ethos. If that per-
Wmm objective physi-
cian, then he or she would no doubt exercise his
or her medical knowledge and skills in a caring and
objective manner.

The word L’ﬁlief “originally meant customs (of a
group) and later was associated with Character.”!
In addition to a group ethos, an individual ethos
and a global ethos can be distinguished. I will not
uake up the question of global ethos, but will argue
that a group ethos or character of a particular kind
CW of particular kinds of
virtues (or vices). And, of course, groups arc com-
posed of individuals. A practicing professional is
always both an individual as well as a member of a
profession. But I will be less concerned with indi-
viduals as individuals, and more concerned with
individuals as group members. Certainly, most
engineering practice these days entails a group
effort. For product development, for instance, an
engineering group or team might need 2 diversity
of expertise in the arcas of circuit design, model-

1 : ;
Sherwin Klein, “Platonic Virtue Theory and Business

Bhics,” Rusiness and Professional Ethics Journal, Vol. 8, No.
5 l990\ p. 65.

G

Gene Mo i : 3 University.
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B Reprinted with kind permission of the anthor.

ing, simulation, testing, layout, integrated circuit
fabrication and packaging.

g Is there a character or ethos of engineering?
The ethos of engineering is tiyeeriTos or character
of the engineers as engineers, individually and col-
lectively engaged in the enterprise of engineering.
Of course, it is possible that an engineer may lead
two or more different lives, being an ethical per-
former on the job, a real Dr. Jekyll, while being a
Mr. Hyde at home, or vice versa. However, in gen-
eral, the practice of virtues such as care and objec-
tivity by any professional as a professional should
help to shape his or her whole character and, in
particular, should help to shape for the engineer-
group cthos. In turn, as Fthe engineer-
ing profession becomes more caring and objective,
individual engineers, in drawing from this ethos
and living up to it, will become themselves more
caring and objectve. . . .

. .. Engineering is a practice inherently tied to
a variety of values, some of which may be in con-
flict. Efficiency, for example, is highly valued in
engineering practice. But defining efticiency nar-
rowly (as, for example, the maximum of the out-
put per unit input) may result in serious damage to
the environment, the protection of which is also
valued in engineering practice. In the face of the
diversity of values important to engineering, 1 will
argue that the explicit practice of the virtues of
care and objectivity—as portrayed in the works of

Haworth, Gilligan, Mayeroff and Noddings>—

2] awrence Haworth, Decadence and Objectivity (Toronto:
U. of Toronto P, 1977) Carol Gilligan, In a Different
Voice (Cambridg:, MA: Harvard U.p, 1982); Milton
Mayeroft, On Caring (New York: Harper and Row, }971);
Nel Noddings, Caring—A Feminine 49pr¢facb o Ethics and
Moral Education (Berkeley, CA: U. of California P., 1984).
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The Problem
I will illustrate the pro >
from my personal history: I was brought up to.ft‘t‘l
that war was good for nothing, generally speaking,
except making the rich people richcr. B}lt t‘hcrg I
was, fresh out of graduate school, interviewing for
b at a large acrospacc company.
The engineers in my prospective group Were excit-
edlv telling me about a system they were develop-
ing'. It sensed the terrain with an ingenious radar
mechanism, employed an claborate teedback con-
trol structure, and made determinations on the
basis of statistical decision rules. The job offered
fascinating prospects for sophisticated engineering
designs. But then I took a wider look at the proj-
ect and realized that the system I’d be working on
was to form part of the signal processing unit of
what came to be the Cruise Missile. A dilemma
indeed. Could I contribute to such a project and
thereby to the militarization of the planet? This is
not an uncommon problem in engineering: here is
a technically sweet project whose intended use is,
however, at best unsettling. What to do? My
instincts told me to back down. I did (and was for-
tunate to get a better job later anyway).

Reflecting on this situation, I realized that I
had not explicitly employed any ethical system of
thought to guide my decision about a situation
that had obvious ethical import. I didn’t, for
example, make the decision by seeking out the
greatest good for the greatest number. I came to a
decision based on my character—my internalized
values or ethos. The problem is that this scenario
wherein personal values rather than ethical systems
guide ethical decisions appears to be quite com-
mon. What values, then, would be most positive
for engineers and engineering? The values of an
engineer are revealed in the character or ethos of
that engineer. The values of engineering are
.rcvcalcd‘in the character or ethos of the engineer-
ing profession. Engineering ethics came into its

own as a separate discipline in the late 1970s,
focusing its concerns on codes of ethics. In con-
trast, | will emphasize virtue ethics, which links
directly to character or ¢fhos, not as a counter to

blem at issue by a narrative

an engineering jo

paradt
craditional engineering cthics, but a , \\“"n"\ hat
ment to it. COmp, \\‘.‘VC\L _“
' : “ “f--‘\“ n
Ethos and Character ‘ ‘:\\9‘ “:C(m%
11V »
___ While ethics is normative and associateq dt:g\cv\, “‘:
the “ought,” ethos is primarily m\‘\\nh ‘_\‘;N\,\c. :
associated with THe —is.” However, my \unt\- = 3 n‘\‘“ict ;
is that engineering ought to be a c.lriﬁg andk«i{:‘(‘vn ’ u‘“\ o ‘\‘j
tive practice; care and objectivity should ch.xmll:.L ‘\\ g8 WPE e
ize the ethos of engineering. In other words, [hL.r‘ ! \any o ¥
is a normative element within the notion of cn::L 'm moa©
which implies that it is possible to choose Unc)'s Vices
ethos. In fact, postmodern philosophers such a: O\m\cﬂ
Nietzsche tell us it is no longer possible to h; cn\!—"‘“c
purely descriptive: all description is really interpre- -
tation which incorporates an advocacy of some qond
kind. I advocate, then, a specific ethical practice in constt
accord with the virtues of care and objectivity for emot
the sake of creating and inStAg a speafic kind of seen
engineering ethos. il
Ethos or character, exhibited in the practice of ngs
virtue and vice, is more than mere habit. Habit is eng
largely unconscious, while character, though it |
may be exhibited in a seemingly unconscious act, be
oy

requires conscious and often strenuous effort to
develop. Character is.a vigor, an energy, a tenor, a

————— %y ~ |
temper, a spirit, a fervor. Ralp Waldo Emerson A |
said—it Dest: “this is what we call Character—a {
reserved force that acts directly by presence, with-

out means.”3

In addition, character is often related to destiny. \
Destiny, but not fate. Though these words are \
often used synonymously, I will take “fate™ as the ‘

given in one’s life and “destiny” as what on¢ does
in the face of fate. My fate is given to me by my
circumstances; it befalls me. I cannot change cer-
tain facts in my life, like when, where, and to
whom I was born. My destiny, though, was to
become an engineer. I could have been a librarian. \
Ethos or character as destiny, then, is how 1

choose to be in the face of my conditioning. The

cth engincenng s the way the engl-

neering profession has ChOSEIT 0 be in response-to 1

the numerous predicaments it has confronted over

h - PO . s ]
the [ast STVeTal TeTtuTIeS: \

s

3Ralph Waldo Emerson, The Essays of Ralph Waldo Emerson
{New York: Random House, 1944), p. 270.
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H"l'hc character of engineering today is not very
dl“tirl:-‘nt 'tll‘mll: I}‘;C d}\‘aractcr of 19th Century cngi'—
nee . s kY ug B 3 . = .
cngincgcr. in C()lltr%l\xftsir:;pto(:t:htch‘lth;}::cts:rcc?st‘{
engineering profession of the 19th (fcntur? \: :
;.(.)rdcrl_\', rcgular' in .his habits, discip]inC({,"\r:
dictable, methodical in his problem solving, even-
tempered, and law-abiding. He had brought order
out of the chaos of his natural instincts.”™* Such
was the ethos of engineering in the last century.
Many of the virtues of this ethos are still essential
to modern engineering.

Vices play a large negative role in ethos devel-
opment. The vices that kept the 19th Century
engineer from success included “sensuousness
self-indulgence, recklessness, untidiness and cmo:
tional outbursts.”® Though these are generally still
considered vices in engineering, the role of the
emotions, for example, in the modern engineer is
seen in a much more positive light._ This is espe-
cially true in view of the need for em-
ings and intuitions as part of the creativity of
engineering design.

Wendell Berry, farmer, poet and essayist,
believes that the main obstacle to character devel-
opment is the vice of specialization.® Yet, to some
degree, engineers need to specialize. The profes-
sion requires it. Although Berry seems pessimistic
about the possibility that any specialized person
can live a meaningful life, engineering students are
supposed to be able to counter and augment their
specialized training with a broad-based general
education. The recent general education debates,
capturing much attention in academe, should no
doubt engage more engineers and engineering
educators. Of course, the engineer should be
nothing less than the modern Renaissance person,
tastefully integrating specialized traimn_g)_vlth_ggn-

eral education.
_—-——_—-—‘

Ethics to Ethos

Engineering ethics is a type of applied Cth‘cj 3
(At Whenever engineering ethics is employed 1

41..P. Hughes, introduction to Selections from Laves ;f the
Engineers, by Samuel Smiles (Cambridge, MA: MIT. Bress,
1966), p. 11.

*Ibid. .2 (New York:
Wendell Berry, The Unsettling of America (s

Avon, 1977), p. 19.
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an cnginccn’ng situation, the conceptual apparatus
of cthlcal theory is brought to bear on the situa-
tion in an attempt to understand, if not to answer
the question “what ought to be done?” By clarify-
mg.thc cthical dimensions of paﬁicula} issues,
engineering ethics can assist in formin -
ate ethical judgmmgfffﬁaﬁd.

};l:liLdi threory tomes i many guiscs. I. Aarne
Vesiland distinguishes three kinds of ethics which
are all in various ways rule based: deontological,
utilitarian and environmental.? Deontological
ethics bases decisions on presupposed notions
such as “promises must always be kept” or “lying
is wrong.” Any ethical situation that arises would
then have to be dealt with on the basis of these
presuppositions, without regard for consequences.
Utilitarian ethics, which is a type of ethics called

consequentialism, assumes that one should always

wﬁu&%ﬁ“
people. It would, for example, not requi at a
promise be kept if the greater good can be
achieved by breaking it. Environmental ethics can
be either deontological o utilitarian, but with the
added feature that the environment now has a
stake in ethical decisions. The greatest good, for
example, must include nature or the environment
as a beneficiary.

As conceptually interesting and coherent as
these rule-based systems of ethics might be, they
have lately come into question, not because they
are not useful, but rather because they are not
used. In fact, one study concluded that most engi-
neers do not explicitly follow a code or system of
cthics when responding to ethical situations; they
respond instead in an intuitive, spontaneous way
in accord with their character or ethos®

Though a given system of ethical rules might in
fact be highly coherent, it often appears ambigu-
ous and produces an ambivalence on the part of
the average engineer. How, then, to help engineers
deal with matters of ethical import? Part of the
answer is to re-double eftorts to teach traditional
codes of engineering cthics. The rest of the answer
can be found in another kind of ethics, wirfue

7p. Aarne Vesiland, “Rules, Ethics andv‘\tlorals in
. Eugintm‘fu Education, Vol. 78,

«Ethics,” Chemical

Engineering Education,’
No. 5, 1988, p. 291.
SRoy V. Hughson and Philip M. Kohn,
Engineering, Sept. 22, 1980, p. 132.
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largely on Aristotle’s
to a lesser extent, on
cs focuses on the

ppr().\ch based
s and,
Virtue ethi

ethics, an approac
Nicomachean Ethi

Plato’s Republic.

agent’s character in (()nn'ds.t to rulc‘!\..\scd‘ Ltl‘;ll::
which focuses on the agent’s acts. (-)t'%olmxsg,.t 2
agent is the one who acts and the .uf 1s‘t11gl ac -
an agent. The two cannot be separated thoug

: . distinguished.
they can be disting d. . i .
Joel Kupperman maintains that n general the
cter is a complex web of involvements

agent’s chara h
or absence of:

which includes the presence
(1) dispositions to recognize certain situations
as ethically prohlcnmtic;
(2) dispositions to treat certain factors as having
special weight in ethical decisions;

(3) concerns for certain things thought to mat-

ter;

(4) commitments that provide a connecting

thread among different moments of the agent’s

life.?
Commitments, concerns, and dispositions all play
1Tole in the formation of ethos.

A number of important attitudes, dispositions
or virtues appear as motifs in the following story:
I once did an engineering consulting job for a
company that designed and developed an ultra-
sound body-scanning device for medical applica-
tions. The problem was to design a compensator
circuit to stabilize an actuator whose dynamic
operation had to be very fast but still smooth
enough to allow for accurate readings. I tried to
recall what qualities of character, constituting or at
least contributing to my ethos, I needed to com-
plete the design. I needed knowledge, to be sure,
both intuitive knowledge of what ballpark values
to use in choosing compensator gains and explicit
conceptual knowledge of design procedures, like
Nyquist and Root-Locus techniques. I had to look
at the problem objectively and fairly size up the
constraints, especially those due to cost and the

short time I was given to come up with a solution.
This required alternating between a broad, holistic
perspective and a focused, detailed manipulation
of relevant parameters. Also, I had to trust the
people I was working with even though I didn’t

9"?" Kupperman, “Character and Ethical Theory,”
Midwest Studies in Philosophy, Vol. 13, 1988, p. 116.

know them pcrson.\ll_\: They provided me whi
P = 5 ! §

reliable mathematical model of the device Porny
s Of

course, I had to trust their judgment in arrivin
the complex set of equations that wnstitmcdgmt
model. Trust, knowledge, alternating f’“"fl)fczjsc,
and a sense of objective fairness were all in\'u\\:;
all contributed to the character I needeq “',

and
m at hand.

engineer the proble )

Many of the virtues indicated in this example
appear as part of the proposed virtue etk
of care and objectivity I will shortly detail. The
practice of such a system of virtues should lead to
an ideal pattern of character, an ideal ethos.

will re-

Practice

A single good act does not a good person make,

Practice makes perfect. Though a person may be

naturally inclined to lead a good life, generally a
good character will emerge only by following a
virtue ethic of some kind, in a more or less explicit
fashion. A practice, of course, is an act and acts fall
typically within the domain of rule-based ethics
while virtue ethics focuses on the agent and con-

siders The character of the agent involved in the

practice. within the practice of engineering, then,
virtue ethics and rule-based ethics tend to coa-
lesce. Hence, codes of ethics in which rules, stan-

dards and ideals of the engineering profession are

most _explicitly formulated should™ reflect the

virtues that indicate the good engineer. An engi-
neer, for instance, who practices in accord with 2
code of ethics should become a caring and objec-
tive engineer, while a caring and objective engi-
neer would no doubt abide by the code of ethics
of his or her discipline.

Along these lines, David Braybrooke discusses
the virtue of epicikeia, which is a Greek word
meaning roughly having a disposition to adjust
rules to circumstances. For example, “The rule is
that one must repay a loan when it falls due; but
epicikein dictates that it not be repaid when some-
one has gone mad and would put the money, ot
the borrowed article, to evil use.”10 The point, for
our purposes, is that the virtue of epieikea presup-
poses the existence of rules in order to be mani-

m.Da\'id Braybrooke, “No Rules Without Virtues: No
Virtues Without Rules,™ Social Theory and Practice, Vol.
17, No. 2, 1991, p. 144.
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sted- Br‘“hro()kc goes on to show how moral
- prcsuPP(’SC the enactment of virtues in o )1ra
g ; rder

« then, in order to take the shape they do and
J J all(

ngincering must_presume that the people who
ked out their torm“‘fmﬁwg
shion; for _cxamp!c, exhibiting the virtues of caré
oJate 10 engineering ¢

4 future investigation. :
previously, thc_ .notlon of virtue meant some-
hing like di‘sposmon. Now we will take it in a
more dynamic sense: a virtue is a practice in search
of an excellence, \\'thh., of course, presupposes a
disposition tO engage in the practice in the first
place. Alasdair MacIntyre defines virtue as “an
acquil'Cd human quality the possession and exer-
dse of which tends to enable us to achieve those
goods which are internal to practices and the lack
of which effectively prevents us from achieving any
such goods.“” ¥
Crucial to Maclntyre’s analysis is the distinc-
don between internal and external goods. Money,
for example, i an external good that might come
from the practicc of baseball. But an external good
is a_good that can be achieved by engaging in
other activities as well, like playing the stock market.

odes of ethics is a topic for

e
On the other hand, there are goods internal to
the playing of baseball that cannot be
explained, cxpcricnccd, or understood apart
from the specific context of the practice. For
example, becoming an excellent line-drive hit-
ter is an internal good in baseball.”12

An example from engineering of an internal good:
becoming an expert or even a4 virtuoso in the
implementation of microprocessor controls for a
wide variety of engineering situations. Having that
proficiency is a good in itself. But an engineer can
use this internal good to achieve d ial good,
like fame, by presenting papers at conferences Or
writing textbooks. Another example takes engl-
neering broadly as a social practice: an internal
good would be to engineer and build roads that

i Afasdair MacIntyre, After Virtue, 2nd ed. (Notre Dame:
g- of Notre Dame P., 1984), p- 191. : 5
‘Randolph Feezell, “Sport, Character, ‘and ViFteé:

Philosophy Todmy, Vol. 33, Nos. 3 & 4, 1989, p: 205.
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An cxtcr:.:]a“;(;ggmrw(mf with the environment.
would be money \ik:i;owm:d W“h. this activity
neer earns. = ¢ salary a typical civil engi-

In li :
hchcell%h;nOi[:h.csf‘cx“mpl}’§ we can distinguish
and. practisin ‘glmu‘ practicing as an individual
W G tdkesgl\/(;:a[ member of a c_o\lgctivc. Seung
role of thL; indgivzgzlrri tf) e e igcene e
Nevertheless, for oura LLl:" %()‘gg e‘d ‘}? prdCAU.ccs.H‘
engineering is most acc‘;rat l~¢5; ‘t' cd g O't
tive practice with \a collec cv “,U-W e Colice
et @ ; &Fl\c s}mnng of common

SRR s. Gone are the days of the isolated eccen-
Lr:mlz:()g):gm&.\;va}/r }i1n his cubical without need for
B et Ihe ‘engmger today xs_mcvxt_ably

of a group or team assigned a project with a
dt‘.‘adhr‘le all overseen by a group leader. The ethos
of cngl'nccring is the ethos of engineers practicing
as engineers. And that generally means practicing
collectively. This is not to belittle the achievements
Qf individual engineers. Their acquisition of skills
is an essential clement in modern engineering
practice. The point is that their skills are never
truly possessed unless they are exercised and that
exercise is invariably a collective enterprise.

The collective practice of engineering must be
distinguished from the institution of engineering.
The collective practice aims at internal goods. The
ifiStitution_alms _at externa ds. Insttutions
form the necessary context Tor the practice. They
are “structured in terms of power and status, and
they distribute money, power, and status as
rewards.” !4

The pursuit of external goods does not require
the exercise of any special virtues, but depends on
ambition and self-interest, natural human drives
that institutions organize and channel. The prob-
lem is that even though the pursuit of external
goods through its institutions is a necessary part of
cngineering practice, the pursuit of internal go(.)ds
and the engagement of the virtues in engineering

practice might

bar us from being rich or famous or powerful.
Thus although we may hope that we can not
only achieve the standards of excellence and

137, K. Seung, wVirtues and Values: A Platonic Account,”
Social Theory and Practice, Vol. 17, No. 2, 1991, p. 220.
14Maclntyre, Op: elt., p- 194.




CHAPTER SIX: ENGINEE RING

208

the internal goods of certain practices by
possessing the virtues and become¢ rich,
famous and powertful, the virtues arc DT
potential stumbling block to this comfortable

ambition. !5

The possible conflict between inter _
nal goods is a serious concern, but the pOSSlblc
conflict between different types of internal goods
is even more serious. The qucstion of goods inter-
nal to engineering is complicated by the fact that
the engineer is engaged in a practice that has varl
ous dimensions which often exhibit value conflicts.
Like many fIreer, physicist J. RO
Oppenheimer was attracted to a problem that to
him was technically sweet but morally repugnant:
nuclear weapons work. Oppenheimer  was
enthralled by nuclear science but “he was also
deeply troubled about atomic weapons and sought
to delay the hydrogen bomb programme while
avenues for arms control were explored.”!® The
question seems to be: how can engineers, while
exercising technical virtuosity, design and create
devices, structures and systems that influence soci-
ety in ways that enhance the social good? The
social good is an internal good of engineering
practice_that_shoutd take precedence over other
forms of internal goods.” Most cngmeering codes
of ethics give ighest priority to the health,
safety and welfare of society.

nal and exter-

Care and Objectivity

Engineers should practice the \'W
obiectivity in order that an ideal character or ethos
of engineering might emerge. Their practice will
no doubt be motivated by the external goods of
money, power and fame; yet, this motivation
should not be unbridled, rather it should be
guided by both virtuosity values and social values
i img-ihternal goods. Edmund Pincoff sug-
gests-tirat persistence;, courage and unflappability
in the face of setbacks are desirable instrumental
virtues, and tolerance and tact are desirable diplo-
matic virtues.!7 These virtues seem to speak to the

151bid., p. 196.
16Arnold Pacey, The Culture of Technology (Cambridge, MA:

MIT DPress, 1983), p. 125.
17Edmund L. Pincofts, Quandaries and Virtues (Lawrence,

KS: U, of Kansas P, 1986), p. 6.

and many of them fal under
ading of care and ()bjc.«;ti\'im which
1 have been SUgEESUNE engineers
I will now elaborate upon m;v

needs of the engineer
the broad he
are the virtucs
ought tO practice.

suggestion.

Objectivity is
yosition of treatin

delinecated not merely as the dis.
g things as objects, but also, ang
1 The disposition o airness and all thyy
Following Lawrence Haworth, |
the idea of a narrow objectivity
ch includes connotations such as cold_ncss, lack
bureaucracy, and the pursuit only of
[ will advocate his broad

essentially,
that connotes.
wish tO dispel
whi
of concern,
economic efficiency.
notion of objectivity:
is used as an approximate synonym

for impartiality or fairness, u.ndcrstood as a per-

sonal outlook or stancc, with the added con-

notation of one’s being oricnth out\var«‘is, on
objects, and of locating the signih‘cancc. o_f one’s
life in those objects rather than in their impact
on oneself or on the groups with which one

identifies.!8

Objectivity

ve is not to be aloof, uninvolved or

To be objecti
be disinterested rather than
——RE

uncommitted. It is to
uninterested:
To be objective is to be committed in a way
that takes adequate account of all the relevant
factors. To resolve an 1SSt jeetively 18in-
terestedly is to set aside one’s biases and special
interests and to" B¢ influenced only by the facts,
interests, and beliefs that are relevant to the
issue. It is to decide the matter on its own mer-
_its. Objectivity as a trait of character 1s a stand-
ing disposition to react that way. Every person
exhibits the disposition in some degree, but no
one exhibits it consistently or totally.!”

My proposal is that engineers embrace this kind
of circumspect objectivity as a contribution to 2
positive professional engineering ethos. Though
most engineers are so inclined to some degree, I

want to designate this sense of objectivity as an
explicit ingredient in the proposed virtue cthic.
This kind of objectivity, practiced as a virtue,
seems to provide the conditions that make possi-
ble an open-minded consideration of rule-based

¥ Haworth, op. cit
» Op. CIL, P XS
¥1bid., p. 100.



cthical Systems, such as codes of en
s .!-hc.gr(.)l.mdmg of engineering
cthics in objectivity and the objectivity
adherence 10 these codes are important
considcranqns. e
This notion ot oh]e.cn\'ity refers to a self-tran.
J] scendence whi.ch pro_vndcs the conditions that in
'r‘.u.'t make social _crhlcal ‘lif(‘: possible. 1 become
more than myself by affirming my individualiry
put at the same time affirming my connection to
the other beings in my world of involvements, my
social world. The objective engineer practices in a
socially responsible way. Such practice “directs the
crson outwards, toward other persons and
objects to which value is attributed, and the self
Jffirmed through the activity is one defined by its
relationship with those persons and objects.”20
v For example, a positive engineering solution to
the problem of land erosion calls for an objective
attitude toward grazing land. Many ranchers graze
cattle in small fenced-in areas. The cattle are casier
to control this way. The problem is that the cattle
in such circumstances tend to eat all the greenery,
which leaves nothing to hold the topsoil together,
causing erosion of the soil. Agricultural engineers,
working perhaps as a consulting team and hired by
the ranchers, might suggest to the ranchers that
the solution to their erosion problem is to graze
the cattle in much larger areas. Cattle will then
only cat the greenest grass and leave much foliage
that will hold the topsoil together. Of course, this
solution is expensive. Can ranchers afford it? Can
they afford not to?

The view of land as a resource that has value
only to the rancher who owns it must be expanded
“objectively” to be able to see the land as having
value in its own right and to persons and animals
other than the owner. Such a view might decrease
short-term profits to the owner and thus be seen
10 be in opposition to the pursuit of their cxterl?al
goods. Most ranchers are business people who aim
1o make money. The consulting engineers in our

e are also in business to make money, but

0 act as true professionals seriously

in objective engineering practice, they
at the erosion problem with the widest
at invariably implies that

ginccring
. codes of
implied by
ddditiOna‘l

Moriarty: Ethics, Ethos and the p,
s ¢ Professions
essions: Some Lessons from Engineering
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}Szi_icci:nml:\cnd environmental responsibility, the
: pproach, over the short-term profit
Mmotive, 'grac]icoffs will be necessary. . . .

-« « karher, virtues were 1 qualitics
necessary to achieve the gondd: f::\‘tc:ma:l to -
tces. Practcn 7 o is - g

g the Virtie of objeeriviey-1€3ds 1o a
W yvhich opens up the context of
i g practice so we secc that internal

goods can only be achieved by subordinating
ourselves within the practice in our relationship to
other practitioners.”2! As practicing engineers, we
are always already in “relationships to those other
people with whom we share the kind of purposes
and standards which inform practices.”22

Virtues, therefore, are not only qualities neces-
sary to achieve the goods internal to practices, but
i ¢ ics_contributing to
good of one’s whole life, and virtues are related o
the—pursait of trammamgoods the conception of
which can only be elaborated and possessed within
a continuing social tradition. The virtue of objec-
tivity, then, when practiced in its fullest sense,
requires recognition of the community of other
practitioners as well as the social tradition in which
engineering practice is embedded. Within these
conjunctions, objectivity evokes the virtue of care.

Care in the widest sense links humans ro their
world. 1 care about X and X is thereby incorpo-
rated into my world, my context of involvements,
which in turn grounds and conditions me. Care is
connective. It flows along the threads of the web
of relationships, the web that takes “life as depend-
ent on connection, as sustained by activities of
care, as based on a bond of attachment rather than
a contract of agreement.”23 Carol Gilligan detects
“an entirely different approach to the ethical lite
than acting on universal principles. This is the dit-
ferent voice she is concerned to hear and to elab-
orate in her book."2¢ The ditferent voice is the
voice of care, “doing spontancously whatever the
situation demands.”2%

N MacIntyre, op. ¢it,, p. 91,

21bid., p. 91 -

2Gilligan, op. ¢it., p. §7. ‘ 2
“Hubi?rlt L?mm and Stuart E. Dreyfus, “Toward a
Phenomenology of Ethical Expertise,” Human Studies, Vol.
14, 1991, p. 245. : :
”IWanM
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to focus a problem of interpretation rather task. Patience Was paramount. 1 ed a i
than to present a generalization about either wealth of complicated €quations and new ideas |
sex.”26 that had to be nurtured and allowed to grow at |

Nel Noddings elaborates on Gilligan’s Ethics of
Ca.rc, providing distinctions and definitions for a
phflosophical analysis of care. Noddings distin-
guishes the care-giver as the “one-caring” from
f‘hc recipient as the “cared-for.” She insists that
both parties must contribute to this relation if
caring is to be complete.”?” Noddings also
observes that “our obligation to summon the car-
ing attitude is limited by the possibility of reci-
procity. We are not obliged to act as one-caring it
there is no possibility of completion in the
other.”28 This implies that ethical caring is
restricted to the human domain. As we move from
the human level to the animal level to the plant
level to the thing and idea level, we move “steadily
away from the ethical toward the sensitive and aes-
thetic.”2? We can have a kind of non-ethical caring
for beings that are not members of the human
e A
... Mayeroff’s notion of care implies a host of
other virtues: knowing (implicit as well as explicit
knowing), patience, honesty, trust, humility, hope,
courage and what he calls “alternating rhythms”
(moving back and forth between a narrower and
wider perspective on a given problem). The virtue
of objectivity, considered in the comprehensive
manner presented previously, resonates with many
of the virtues that Mayeroft’s notion of care

implies.

26Gilligan, op- €t p- 2.
27Ann Diller, «The Ethics of Care and Education™ (book

their own pace. The rigor and abgmction (')f the
math involved required bhumility of us both. There
was always a deeper level of understanding that
escaped us. But we remained Emdauntgd and held
on to hope as “an expression of the plcmFudc of the
present, a present alive with a sense of the possi-
ble.” We employed alternating rhythms, moving
back and forth from a very specialized focus to the
concrete realm of applying the theory to models of
real physical systems. And though we started out
knowing very little about this specialized area, we
drew from and built on the knowledge we had
(explicit and implicit) of classical and modern con-
trol theory. Many aspects of the virtues of care and
objectivity, then, were at work (and play) in our
explorations. (We did find an interesting project
which my student completed just before the dead-
line.)

A virtue ethic, I propose, headlining care and
objectivity should promote an ideal ethos for the
engineering profession. How does one take on
such an ethic2 No complicated calculations are
required. Simply begin to be and act in a more car-
ing and more objective way.

Conclusions

Traditional rule-based engineering ethics should
continue to be studied, developed and applied
whenever appropriate. But virtue ethics, empha-

sizing care and objectivity, as well as the idea of

ethos also deserve consideration by those con-
cerned with engineering ethics.

review), Curriculum Inguiry, Vol. 8, No. 3, 1988, p. 327.
2 Noddings, op. <it., p- 149,
91bid., p- 161

Is_ there a common ethos that informs engi-
neering practice? There seems to be an abundance
of different ethe (plural of ethos) that individual
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engin€ers bring to thcir‘ pr;\cti'cc, This is only to
bc: cxpcctcd with the m'cr‘e.\smgl_\‘" multicultural
backgl‘m“‘d of modern engineers. T'he hegemony
of the white male constituency of th‘c engineering
profCSSi"“ has altered consn{der.ahly in the last few
decades with the influx of M|d.dlc Eastern, East
[ndian, and Asian students into  engineering
schools around the world. (."Ihc‘ problem of
attracting more women and minority ‘studcnts to
the profession is still outstanding.) "Ihough this
p]umlism of backgrounds and ethe seems, for the
most part, to be consonant, at least relative to
the practice of engineering, there appears to be
1 lack of cohesiveness that can gather and focus
the diverse takes on the modern engineering

enterprise.

Discussion Questions
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L 11 |£Z;G§[:)jsé‘:t‘iif it[l:»uvthc prac_ncc of ic virtues of
i vity can provide a focus for the
cngineering profession. The practice of enginee
NG 1N a caring and objective manner can hcnct?
the person as engineer and dignify the engineer :
person, as well as provide a posit'ivc focus for t:s
prof‘cssmn. In order to practice the specifics ofc
pargcular task in harmony with a positive viry ;
ethics, we must aim not merely at external gO(::ics
such as money, power and fame, but also at inter-
n_al goods such as virtuosity (in a given area or dis-
gplmc) and social consciousness. Secking such
internal goods in a caring and objective manner
should help to ennoble engineering practice, as
the practice exhibits a more salutary influence
upon the society in which it is embedded. . . .

1. Moriarty claims to advocate a specific ethical practice. What does he mean and
which ethical practice does he advocate? What does he mean by an ethos and what is

his view of character?

2. What is the role of rule-based ethical theories in the life of the average engineer?
According to Moriarty, how does an engineer make moral decisions?
3. How would we account for an engineer who knows nothing about moral theory

but who still makes ethically sounds decisions?

4. What is the relationship among the collective practice of engineering, the institution
of engineering, and the practice of the individual engineer? :

5. According to Moriarty, what are the virtues that engineers ought to practice? What
does this mean for the actions of the individual engineer?

Whistleblowing: Professionalism and Personal Life

MIKE W. MARTIN

Introduction

I want to take a fresh look at whistleblowing, in
order to draw attention to some nqglcctcd 1ss111't:.s
concerning the moral relevance of personal life

Mike W, Martin is Professor of Philosophy,

Professionalism, Personal Life, and Shared Responsibility

Ethics Journal 12 (1992). © Mike W. Martin. Reprinted wi

to understanding professional rcspons.ibllmcsi
Specifically, the issues concern: personal nght;;l;
responsibilities in deciding how to mcetbprdem
sional obligations; incrcased'pcrsonal ,u;‘a : K.)
when others involved in collective endeavors fai

University. ¢
T 1 for g; fery,” Business and Professional

th kind permission of the aunthor.
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meet their responsibilities; the role of the wr.n!csﬁ
especially personal integrity, as they bear on “living
with oneself”; and personal commitments beyond
minimum requirements.

Let me bring to mind three well-known cases.

(1) In 1972 Dan Applegate wrote a memo to
his supervisor, the vice-president of Convair
Corporation, telling him in no uncertain terms
that the cargo door for the DC-10 airplane was
unsafe, making it “inevitable that, in the twenty
vears ahead of us, DC-10 cargo doors will come
open and I would expect this to usually result in
the loss of the airplane.” As a subcontractor for
McDonnell Douglas, Convair had designed the
cargo door and the DC-10 fuselage. Applegate
was Director of Product Engineering at Convair
and the senior engineer in charge of the design.
His supervisor did not challenge his technical
judgment in the matter, but told him that nothing
could be done because of the likely costs to
Convair in admitting responsibility for a design
error that would need to be fixed by grounding
DC-10s. Two years later, the cargo door on a
Turkish DC-10 flying near Paris opened in flight,
decompressurizing the cargo area so as to collapse
the passenger floor—along which run the controls
for the aircraft. All 346 people on board died, a
record casualty figure at that time for a single-
plane crash. Tens of millions of dollars were paid
out in civil suits, but no one was charged with
criminal or even unprofessional conduct.

(2) Frank Camps was a principal design engi-
neer for the Pinto. Under pressure from manage-
ment he participated in coaxing the Pinto
windshield through government tests by reporting
only the rare successful test and by using a Band-
Aid fix design that resulted in increased hazard to
the gas tank. In 1973, undergoing a crisis of con-
science in response to reports of exploding gas
tanks, he engaged in internal whistleblowing, writ-
ing the first of many memos to top management
stating his view that Ford was violating federal
safety standards. It took six years before his con-
cerns were finally incorporated into the 1979
model Pinto, after ncarly a million Pintos with
unsafe windshields and gas tanks were put on the
road. Shortly after writing his memos he was given
low performance ‘Syalyuat.xons, then dcm_otcd sev-
eral times. He rgs:gned in 1978 when it became
clear his prospects for advancement at Ford were

ended. He filed a lawsuit based in part on age &
crimination, in part on trying 1o prevent o,
from making him a scapcgoat for pr()blcm? With
the Pinto, and in part on trying to draw furehe,
attention to the dangers in the Pinto. 5

(3) On January 27, 1986, Roger I.ims;ol): and
other senior engineers at Morton‘ Thiokol firmly
recommended that space shuttle (,hallenger.not be
launched. The temperature at thC‘ launch Site was
substantially below the known safety range for the
O-ring seals in the joints of the solid rocket boos;.
ers. Top management overrode the recommend,.
tion. Early in the launch, the Challenger boosters
exploded, killing the seven crew members, to the
terrified eyes of millions who ~watchcd because
schoolteacher Christa McAuliffe was aboard. A
month later Boisjoly was called to testify before
the Rogers Commission. Against the wishes of
management, he offered documents to support his
interpretation of the events leading to the disas-
ter—and to rebut the interpretation given by his
boss. Over the next months Boisjoly was made to
feel increasingly alienated from his coworkers until
finally he had to take an extended sick leave. Later,
when he desired to find a new job he found him-
self confronted with companies unwilling to take a
chance on a known whistleblower.

As the last two cases suggest, there can be dou-
ble horrors surrounding whistleblowing: the pub-
lic horrors of lost lives, and the personal horror of

responsible whistleblowers who lose their careers.

Most whist i ies fi
M histleblowers undergo serious penalties for
committing the truth.”

One recent ’

; study sug-
gests that two out of three of them suffer ﬁamsss{-
ment, lowered

performance  evaluari

- S5 l t

demotions, punitive transfers, loss of ; e

blacklisting that can effectively end. . 'C0> OF
clisung that can effectively end a career !

Horror stories about whistleblowers yre n t:;;.

exception; they are the rule. i

Three Approaches
to Whistleblowing Ethics

The literature on whistlcblowing is
growing. Here I mention ad

approaches. Ihﬁ-hm_ls_m_g.gnq;‘ i mtghr\?w‘ 8!%% Eé d
as disloyal troublemakers who “rar»

on thejy
'See., €8, Myron P. Glazer and Penina Migdal Glazer. - | :
wers (New York: Basic Books, 1989). g
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ies .u}d undcr‘m}nc'.tc‘\.mwork based on th
y of ‘“‘.th“m\ “‘fthn the corporatio :
:\dmiltcdly‘ whistleblowers” views about s.,fcr:\',
concerns .}11' sometimes correct, but final decisions
Jbout safety belong to management, not t‘hgi\
neers: When management errs, thc corporation
will C\cntual.ly. pick up the costs in lawsuits and
adverse pubhcn_\': Mcmbcrs'ot thg public are part
Sfthe Icchnologlc(\l enterprise \\"hlch both benefits

dhem and €xposes them to risks; when things

0 Wrong they (or their surviving family) can

always Suc: . : ;

[ once disxmsscd. this attitude as callous, as
sheer corporate egoism that misconstrues loyalty
to a corporation as an absolute (unexceptionless)
moral principk‘- If, hgwcv.cr and it is a big “if>—
the public accepts fl“s attitude, as revealed in how
it expresses its will through legitimate political

Jrocesses, then sO be it. As will become clear later

[ take public responsibilities seriously. It the puhlié

refuses to protect whistleblowers, it tacitly accepts

the added risks from not having available impor-
tant safety information. I hope the public will pro-
tect the jobs of whistleblowers; more on this later.

A second approach, insightfully defended by

Michael Davis,? is to regard whistleblowing as a
ragedy to be avoided. On-occasion wﬁﬁfch%)_\r—

g may be a necessary evil or even admirable, but
it is always bad news all around. It is proof of orga-
nizational trouble and management failure; it
threatens the careers of managers on whom the
whistle is blown; it disrupts collegiality by making
colleagues feel resentment toward the whistle-
blower, and it damages the important informal
network of friends at the workplace; it shows the
whistleblower lost faith in the organization and its
authority, and hence is more likely to be a trou-
blemaker in the future; and it almost always brings
severe penalties to whistleblowers who are viewed
by employers and colleagues as unfit employees.

I wholeheartedly support efforts to avoid the
need for whistleblowing. There arc many things
that can be done to improve organizations to
make whistleblowing unnecessary. Top manage:
ment can—and must—set a moral tone, and then

ZMIC‘l‘ad Davis, “Avoiding the Tragedy of Whistle-
blowing,” Business ¢~ Professional Ethics Journal Vol. 8, No.
4 (Winter, 1989): 3-19.
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impleme des
j\PL‘Ciﬁcally, m‘"\dgu;\') ::’n ;: communicated freely.
INg cngineers to uﬁn't\' t:\c-P d(.\()rs_ . i f‘“ow.
retribution, Corpomti;ms U_F LO‘\‘LcmS'““hom
()}111111&15;1cr5()11s and \11-51 Lhtn have | imhiouse
vice-president for ¢ ‘Hm‘ ).‘\rds,. ot S
< or corporate ethics. For their p
engineers can lear be R Pets
Bve il n to be more assertive and effec-
: ing their safety concerns known, learn-
ing how to build support f S oy
(ol .‘ ‘.ort rom their colleagues.
bt b A “]l‘ }?«“L'b&\'c pushed harder than
mattcr,?) me": ]“'Slt w r?'tc a memo and drop the
Soibiliy ofL‘-\‘-(-m'd so_ucqcs shnuld explore the
where criginck‘krrxst‘fflng Sefiiden s appeal groups
s can have their claims heard.

NC\'CTE|1clcss, this second approach is not
enough. There will always be corporations and
managers willing to cut corners on safety in the
pursuit of short-term profit, and there will always
be a need for justified whistleblowing. Labeling
whistleblowing as a tragedy to be avoided when-
ever possible should not deflect attention from
issues concerning justified whistleblowing.

We need to remind ourselves that responsible
whistleblowing is not bad news all around. It is
very good news for the public which is protected
by it. The good news is both episodic and system-
atic. Episodically, lives are saved directly when pro-
fessionals speak out, and lives are lost when
professionals like Dan Applegate feel they must
remain silent in order to keep their jobs.
Systematically, lives are saved indirectly by sending
a strong message to industry that legally-protected
whistleblowing is always available as a last resort
when managers too casually override safety con-
cerns for short-term profits. Helpful pressure is
put on management to take a more farsighted view
of safety, thereby providing 2 further impetus for
unifying corporate self-interest with the produc-
tion of safe products. In the DC-10, Pinto, and
Challenger cascs, management made shortsighted
decisions that resulted in enormous COSts in law-
suits and damaged company reputations.

In this day of (sometimes justified) outcry over
excessive government regulation, we shou!d not
forget the symbolic importance 0.1’ clear, cﬂccm:c,
and enforced Jaws as a way for society 10 express its
collective vision of a good society. Laws protecuing
histleblowing €Xpress the commu-
o support profcssiomls who act

responsiblc w
nity’s resolve U




214

CHAw :
resp § o ENGINEERING
Onsibly ¢

: Y fo ; :

;. ~duired jf therbl:llll)ll)’hc- satety. Those laws are also

\:.ﬁhe creatiOn OUC 1S to meet its responsihilities
i

of safe tec 2
. C . o 2
Suggest in 5 e enthnologual products, as I
third_. S

obli atioww affirm unequivocally the
to Wd other professionals)
treat thj —_10_certain” circumstances, and_to
dlon as paramount—as overriding
derations, whatever the sacrifice
ctng it. Richard De George gave
whistleblowin ta}gcn'lem i oe e ® bBieing
conditions - 8, he argued, is Obhgatory when five

$ are met (by an engineer or other cor-
porate employee):

1

Involved in me
the classical ¢

ek ;
_Ssr}o_tls and considerable harm to the pub-
lic” is involved;

2.

one reports the harm and expresses moral

concern to one’s immediate superior;

3. one exhausts other channels within the cor-
poration;

4. one has available “documented evidence
that would convince a reasonable, impartial
observer that one’s view of the situation is
correct”; and

5. one has “good reasons to believe that by

going public the necessary changes will be

brought about” to prevent the harm.

De George says that whistleblowing is morally
permissible when conditions 1-3 are met, and is
morally obligatory when 1-5 are met.

As critics have pointed out, conditions (4) and
(5) seem far too strong. Where serious safety is at
stake, there is some obligation to whistleblow even
when there are only grounds for hoPc (noF neces-
sarily belief) that whistleblowing \wll,mgmhcantly
improve matters, and even when one’s d_ocf‘mcn'
tation is substantial but less than convincing to

3The quotes are from Richard T. De George’s most recent
statement of his view in Business Ethics, 3d ed. (New York:
Macmillan Publishing, 1990), pp. 208-212. They parallel
w as first stated in “Ethical Responsibilities of
: in Large Organizations,” Business & Professional
Eng.lﬂ;‘;:‘sm“lvol. 1, No. 1 (Fall 1981): 1-14. As an exam-
Etlm:;_ far higher demand on engineers see Kenneth D.
fj\l]c ‘;n a“Moral Responsibility for Engineers,” Business ¢~
Alperit, = . I Vol. 2, No. 2 (Winter 1983):
: > Ethics Journa > Jk
Professional
39-47.
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My main criticism of this t‘ 1 pf . imo, i
ever, is more fundamental. I want to ca 'l lq ‘:5
tion the whole attempt tO Qﬂcr. a general rule that
tells us when whistleblowing 1s mancﬁiatolr.v, tout
court. Final judgments about obligations to
whistleblow must be made contextually, not as a
matter of general rule. And they must take into
account the burdens imposed on whistleblowers.6

The Moral Relevance of Personal Life
to Professional Duty

In my view, there is a strong prima ficie obligation
to whistleblow when one has good reason to
believe there is a serious moral problem, has

e having
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Business Ethics, 2d ed. (New
332-344.
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exhausted normal organizational channels (except
in emergencies when time precludes that), has
available a reasonable amount of documentation,
and has reasonable hope of solving the problem by
plowing the whistle. Nevertheless, however
strong, the obligation is only prima facie: It can
sometimes have exceptions when it conflicts with
other important considerations. Moreover, the
considerations which need to be weighed include
not only prima facie obligations to one’s
employer, but also considerations about one’s per-
sonal life. Before they make all-things-considered
judgments about whether to whistleblow, engi-
neers may and should consider their responsibili-
ties to their family, other personal obligations
which depend on having an income, and their
rights to pursue their careers.

Engineers are people, as well as professionals.

They have personal obligations to their families as
well as sundry other obligations in personal life
which can be met only if they have an income.
They also have personal rights to pursue careers.
These personal obligations and rights are moral
ones, and they legitimately interact with profes-
sional obligations in ways that sometimes make it
permissible for engineers not to whistleblow, even
when they have a prima facie obligation to do so.
Precisely how these considerations are weighed
depends on the particular situation. And here as
elsewhere, we must allow room for morally rea-
sonable people to weigh moral factors ditferently.
In adopting this contextual approach to balanc-

ing personal and professional obligations, I am
being heretical. Few discussions of whistleblowing
take personal considerations seriously, as being
morally significant, rather than a matter of non-
moral, prudential concern for self-interest. But
responsibilities to family and to others outside the
workplace, as well as the right to pursue one’s
career, are moral considerations, not just pruden-
tial ones. Hence further argument is needed to
dismiss them as irrelevant or always secondary in
this context. I will consider three such arguments.
(i) The Prevent-Harm Argument says that
morality requires us to prevent harm and in doing
50 to treat others’ interests equally and impartially
with our own. This assumption is often associated
with utilitarianism, the view that we should always
Produce the most good for the most people. Th.c
idea is that even though engineers and their fami-
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lies must suffer, their suffe
the liv'cs.savcd through whistleblowing, Without
commlttn?g'himsclf to utilitarianism, De George
uscs a variation of the impartiality requirement to
gcfc‘nd his criteria for obligatory whistleblowing;

It is not implausible to claim both that we aré
morally obliged to prevent harm to others at rela-
tively little expense to ourselves, and that we are
morally obliged to prevent great harm to a great

many others, even at considerable €xpense to our-
selves.””

ring is outweighed by

The demand for strict impartiality in ethics has
been under sustained attack during the past two
dccadcs., and from many directions. Without
attempting to review all those arguments, 1 can
indicate how they block any straightforward move
from impartiality to absolute (exceptionless)
whistleblowing obligations, thereby undermining
the Prevent-Harm Argument. One argument is
that a universal requirement of strict impartiality
(as opposed to a limited requirement restricted to
certain contexts) is self-demeaning. It undermines
our ability to give our lives meaning through spe-
cial projects, careers, and relationships that require
the resources which strict impartiality would
demand we give away to others. The general moral
right to autonomy—the right to pursue our lives
in a search for meaning and happiness—implies a
right to give considerable emphasis to our personal
needs and those of our family. [Thus] engineers’
rights to pursue their meaning-giving careers, and
the projects and relationships made possible by
those careers, have relevance in understanding the
degree of sacrifice required by a prima facie
whistleblowing obligation.

(ii) The Avoid-Harm Argument proceeds from
the obligation not to cause harm to others. It then
points out that engineers are in a position to cause
or avoid harm on an unusual scale. As a result,
according to Kenneth Alpern, the ordinary moral
obligation of due care in avoiding harm to others
implies that engineers must “be ready to make
greater personal sacrifices than can norma!ly be
demanded of other individuals.”8 In particular,
according to Gene James, whistleblowing is
required when it falls under the general obligation

7De George, Business Ethics, p. 214.
8Alpern, “Moral Responsibilities for Engineers,” p. 39.




CHAPTER SIX: ENGINEERING

& “prevent unnecessary harm to others,” where
harm“ means \'i()laring their rights.?

Of course there is a general obligation not to
€ause harm. Thar obligation, however, is SO
abstract thae tells us little about exactly how
much effort and sacrifice is required of us, espe-
C“"!." where many people share responsibility for
avoiding harm, | have an obligation not to harm
O‘hcfs by polluting the environment, but it does
not follow that I mys; stop driving my car at the
oSt of my job and the opportunities it makes pos-
sible for my family. Thar would be an unfair bur-
den. These abstract difficulties multiply as we turn
10 the context of engineering practice which
nvolves collective responsibility for technological
products. :

Engineers work as members of authority-struc-
tured teams which sometimes involve hundreds of
other professionals who share responsibility for
inherently risky technological projects. Engineers
are not the only team-members who have responsi-
bilities to create safe products. Their managers have
exactly the same general responsibilities. In fact,
they have greater accountability insofar as they are
charged with the authority to make final decisions
about projects. True, engineers have greater
expertise in safety matters and hence have greater
responsibilities to identify dangers and convey that
information to management. But whatever justifi-

cations can be given for engineers to zealously pro-
tect public safety also apply to managers.
Dan Applegate and Roger Boisjoly acted
responsibly in making unequivocal safety recom-
mendations; their managers failed to act responsi-
bly. Hence their moral dilemmas about whether to
whistleblow arose because of unjustified decisions
by their superiors. It is fair to ask engineers to pick
up the moral slack for managers’ irresponsible
decisions—as long as we afford them legal protec-
tion to prevent their being harassed, fired, and
blacklisted. Otherwise, we impose an unfair bur-
den. Government and the general public share
responsibility for .safcty in engincering. They set
the rules that business plays by. It is hygocr:nsy for
us to insist that engineers have an obligation to
; . d then to fail to pro-
whistleblow to protect us, an p

tect them when they act on the obligation.

YJames,
334-335.
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e notify their employer or chc‘m and

such other authority as may be appropriate.

The phrase “as may be appropriat_ci’ is meiguou§.
Does it mean “when morally justified,” or does it
mean “as necessary in order to protect the public
safety, health, and welfare”? The latter interpreta-
tion is the most common one, and it clearly
implies whistleblowing in some situations, no mat-
ter what the personal cost.

I agree that the obligation to protect public
safety is an essential professional obligation that
deserves emphasis in engineers” work. It is not
clear, however, thar it is paramount in the techni-
cal Philosopl}ical sense of overriding all other pro-
fe§sxonal obligations in all situations. In any case, |
reject the general assumption that codified profes-
sional dutu.js are all that are morally relevant in
tn}:akmg “fhl§tlcl)lowing decisions. It s quite true
do thiie thad i 7ob e Situations. But it is
a At personal considerations have enor-

cialization, choosing and
dccidi.ng how far to £0 in sacrificing fy
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is, all things considered, remains unclear
15 there are inadequate legal protections.
What is clear 1s that \\'Iustlcblo\\'ing responsibil-
ties must be und.crst(md contextually, weighed
against pt‘h‘plml r{gl]ts and responsibilities, and
assessed in light of the public’s rL‘Sp()n\‘ibili(‘ics to
protect \\'hist‘lcl\lm\‘crs. We must look at each sity
Jtion. Sometimes the pgnaltics for whistleblowing
may not be as great as is usually the case, pcrh.\‘;s
because some prmcunvc laws have been passed
and sometimes family responsibilities and rights u;
,ursuc a career may not be seriously .\ﬂ‘cctg:d. But
our all-things-considered  judgments about
whistleblowing are not a matter of a general
absolute principle that always overrides every
other consideration. :
Yes, the public has a right to be warned by
whistleblowers of dangers—assuming the public is
willing to bear its responsibility for passing laws
protecting whistleblowers. In order to play their
role in respecting that right, engineers should have
a legally-backed right of conscience to take respon-
sible action in safety matters beyond the corporate
walls.10 As legal protections are increased, as has
begun to happen during the past decade,!! then
the relative weight of personal life to professional
duty changes. Engineers will be able to whistle-
blow more often without the kind of suffering to
which they have been exposed, and thus the prima
facie obligation to whistleblow will be less fre-
quently overridden by personal responsibilities.

—as long

Character, Integrity,
and Personal Ideals

Isn’t there a danger that denying the existence of
absolute, all-things-considered principles for
whistleblowers will further discourage whistle-
blowing in the public interest? After all, even if we

10] defend this right in “Rights of Conscience Inside the
Technological Corporation,” Comepm:-Studim, 4: Wissen
and Gewissen (Vienna: VWGO, 1986): 179-191.

U Alan F. Westin offers helpful suggestions about laws pro-
tecting whistleblowers in Whistle-Blowing! For a recent
overview of the still fragmented and insufficient legal pro-
tection of whistleblowers see Rosemary Chalk, “Making the

World Safe for Whistle-Blowers,” Technology Review 91
rsen and Dan

al Issues in
1986).

(January 1988): 48-57; and James C. Pete
Farrell, Whistleblowing: Ethical and Leg
Expressing Dissent (Dubuque, 1A: Kendall/Hunt,

th.ctl:'z’fluwinq' I
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i:::; ::h:lx"\l:; :l“zv:lt ‘F?f‘?“’i“l relevance of per-
e tcl»“im:c‘_n.t_z):’nls:l‘;_l_hnc:s,‘icrc remains thc
moral decisions. Until W\f’bw
secured, won’t this L‘o‘m'k""‘l \L s Pfﬂ\fk .
fewer \\'hisllcl\lm\‘crs \\'l:“m~ \\P_Pm.\kh rcsx}\r +

y . o act from a sense of
responsibility? I think not.

_“ all-things-considered judgments about
whistleblowing are not a matter of general rule,
tl}Cp‘ are still a matter of good moral judgment.
Good judgment takes into account rules whenever
they provide helpful guidance, but essentially it is
a product of good character—a character defined
by virtues. Character is a further area in which per-
sonal aspects of morality bear on engineering
ethics, and in the space remaining I want to com-
ment on it.

Virtues are those desirable traits that reveal
themselves in all aspects of personality—in atti-
tudes, emotions, desires, and conduct. They are
not private merit badges. Instead, virtues are desir-
able ways of relating to other people, to commu-
nities, and to social practices such as engineering,
Which virtues are most important for engineers to
cultivate?

Here are some of the most significant virtues,
sorted into three general categories.!2

(1) Virtues of self-direction are those which
enable us to guide our lives. They include the
intellectual virtues which characterize technical
expertise: mastery of one’s discipline, ability to
communicate, skills in reasoning, imagination,
ability to discern dangers, a disposition to mini-
mize risk, and humility (understood as a reason-
able perspective on one’s abilities). They also
include integrity virtues, which promote coher-
ence among one’s attitudes, commitments, and
conduct based on a core of moral concern. They
include honesty, courage, conscientiousness, self-
respect, and fidelity to promises and commit-
ments—those in both personal and professional

12[mportant discussions of the role of virtues in professional
cthics include: John Kultgen, Ethics and Professionalism
(Philadelphia: University of Pennsylvania Press, 1988);
Albert Flores (ed.), Professional Ideals (Belmont, CA:
Wadsworth, 1988); and Michael D. Bayles, Professional
Ethics, 2d ed. (Belmont, CA: Wadsworth, 1989). John Kekes
insightfully discusses the virtues of self-direction in The
Examined Life (Lewisburg, PA: Bucknell University Press,

1988).
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life. And wisdom is practical good judgment in
making responsible decisions. This good ‘n‘lOl“ll
judgment, grounded in the experience of.cm.l'
cerned and accountable engineers, is essential in
balancing the aspirations embedded in the next
two sets of virtues.
(2) Team-work virtues include (a) loyalty: con-
cern for the good of the organization for which
one works; (b) collegiality: respect for one’s col-
leagues and a commitment to work with them in
shared projects; and (¢) cooperativeness: the will-
Ingness to make reasonable compromises.
Reasonable compromises can be integrity-preserv-
ing in that they enable us to meet our responsibil-
ities to maintain relationships in circumstances
where there is moral complexity and disagree-
ment, factual uncertainty, and the need to main-
tain ongoing cooperative activities—exactly the
circumstances of engineering practice. Unreason-
able compromises are compromising in the pejora-
tive sense: they betray our moral principles and
violate our integrity. Only good judgment, not
general rules, enables engineers to draw a reason-
able line between these two types of compromise.
(3) Public-spirited virtuesare those aimed at the
good of others, both clients and the general pub-
lic affected by one’s work. Justice virtues concern
fair play. One is respect for persons: the disposition
to respect people’s rights and autonomy, in partic-
ular, the rights not to be injured in ways one does
not consent to.

Public-spiritedness can be shown in different
degrees, as can all the virtues. This helps us under-
stand the sense of responsibility to protect the
public that often motivates whistleblowers. Just as
professional ethics has tended to ignore the moral
relevance of personal life to professional responsi-
bilities, it has tended to think of professional
responsibilities solely in terms of role responsibili-
ties—those minimal obligations which all practi-
tioners take on when they enter a given profession.
While role responsibilities are sufficiently impor-
rant to deserve this cmghasxs, they are not the
whole of professional ethics. There are also ideals

which evoke higher asplra_t:ionls than fhc minimum
,.csp.gnsiblhm:s'13 These ideals are important to

s ion between moral rules and ideals see
130n ar:jhcc':trstm";t{';:ag (New York: Oxford University
Bern s

Press, 1988), PP: 160-178.

ng the committed conduct of -

understandi himc

blowers. itment to the public
Depth of commitme Public good g,

familiar theme in \\'I?isrlclwl'(?\\'crs’ accounts of thei;
ordeals. The depth is manifested in h()?\' they con
Ot their self-respect and pcrsnn‘a] Integrity ¢
their commitments to the gpod of A()\thcrs. Rf)gt:r
Boisjoly, for example, has said ‘thar if he had it 4
to do over again he would make t‘hc. same degi.
sions because otherwise he “couldn’t live with any
self-respect.” Similarly, Frgnk C‘c"“l“ says he acteqd
from a sense of personal integrity. ;

Boisjoly, Camps, and wl?nstlehlowcrs h!ie them
also report that they acted from a sense of respon-
sibility. In my view, they probably acted beyond
the minimum standard that all engineers are
required to meet, given the absence of protective
laws and the severity of the personal suffering they
had to undergo. Does it follow that they are sim-
ply confused about how much was required of
them? [The answer is no.| . . .

There is such a thing as voluntarily assuming a
responsibility and doing so because of commit-
ments to (valid) ideals, to a degree beyond what is
required of everyone. Sometimes the commitment
is shown in career choice and guided by religious
ideals; think of Albert Schweitzer or Mother
Teresa of Calcutta. Sometimes it is shown in pro-
fessional life in an unusual degree of pro beno pub-
lico work. And sometimes it is shown in
whistleblowing decisions.
~ According to this line of thought, whistleblow-
ing done at enormous personal cost, motivated by
moral concern for the public good, and exercising
good moral judgment is both () supererogatory
—beyond the general call of duty incumbent on
everyone, and (b) appropriately ‘motivated by a
sense of responsibility. Such whistleblowers act
tro‘m al sense that they must do what thev are
dO}ﬂg_“ Failure to act would constitute a betrayal
of the ideal to which they are committed, and also

a betrayal of their integrity : i
y cgnty as a person committed
to that ideal. e e

Here, then, is

Y a further way in which 3
life is relev ; o

ant to professional life. Earlier 1 drew

‘fH:myd Frankfurt insighttully
sign of deep caring and comn
What We Care About (New
Press, 1988), Pp. 86-88.

discusses this felt “must™ asa

York: Cambridge University

tment in The Importance of
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psychology. It concerns the ideals to which we
commit ourselves, beyond the minimum standard
incumbent on everyone. This .lpprcci.\rion of per-
.\'01\_41 integrity and commitments to ideals is com-
p‘ml‘\c with a primary emphasis on laws that make
it possible for professionals to serve the public
good without having to make heroic self-sacrifices.
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Can Engineers Hold Public Interests Paramount?

TAFT H. BROOME, JR.

[ Introduction

Perhaps the most pery
attempt engineers have 1
ethics for their prof
troversy over rules stipul
engineer shall hold param
and welfare of the public in t
professional duties.”! Most enginee

IThis language was first int
Council for Professional Dev
Accreditation Board for Engineering an
ABET) in 1947 (see “Code of Et
Oct. 5,1977).

Taft H. Broome, Jr. is Professor of Engineering,
“Can Engineers Hold Public Interests Paramonn
(1989), pp. 3-11. Reprinted with
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sional societies which have codes of ethics have
adopted such rules—hereinafter referred to as
“public par;\mountcy” rules. The American
Association of Engineering Societies (AAES), 2
federation of thirteen major engineening profes-
sional societies, is one example. The Institute of
Electrical and Electronics Engineers (IEEE),
largest of the engineerng professional societies, 18
a noteworthy exception.
Underlying the public paramountcy jssue is a
sentiment which spans the memberships of the
various engineering profcssioml societies, and is
apparently shared by most engineers. This senti-
ment asserts that engineers cannot assure the
health and welfare of the public because risk-free

Philosophy and Technology ¢
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I1. The Nature of the Problem

Un_llke many physicians and lawyers, engineers are
typically employees in large bureaucracies. Within
these bureaucracies one can distinguish two types
of engineers: the “line” engineer, whose workload
is principally of an engineering nature, and the
engineer-manager, whose responsibilities are
mainly managerial. Since most engineer-managers
evolve from line engineers, a chronological
boundary can be drawn between the collectivity of
the younger and that of the older engineers that
roughly separate the line from the engineer-man-

ager types. : .
Line engineers can look forward to substantial
increases in salary as their evolution across this

boundary takes place. The further up the manage-
rial ladder the engineer goes, .thc less he or she can
expect to return to cngmccqng work of t.hg' h'nc:
type since one’s technical skills Ecnd o dnmmsﬁ
rﬁpidlv when not used, and one’s cﬁqrts to gain
ew skills are often thwarted by the intensity of
:hc burcaucratic life. ’I‘hus,‘oldm;1 cn%;nclr;rs often
have fewer employment options than do flgc engdl-
nd, therefore, have stronger ties of depend-
i }; ir employers. Pressures 10 conform to
gocy w.lt e demands for Joyalty are high in work
b“rf:amm:;m where employees can be fired and
c?“;?,:;;:;d and alternative employment opportu-
blac 2
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and managend d C;ist bcnvccn‘thmr profession
ships that ilrgu 4 § between their profession ang
and the pubi, -
their clnpl;)}rc;s-rs to the younger cngmccr; as the
Layton rcl‘,_ historicallys has regarc ed the
collectivity Wit sublic interest or the general
D rofessional responsibil-

. Ot

promotion f be a P

LA o] ¢ e hene
health and W eltarc t 5 tend 1O insist that w henever
ec

ity. Younger eng}l1 e pusiness interests, the
public interests o 1d aramount concern.
public welfare shou |der engineers s the collec-
Layton refers tO tbc othc poliriC’d“'}' and economi-
tivity which contains dal class who, unlike the
cally potent managera! he business interests
>ngineers consider t 3

younger engl ; atible or not to conflict

f ineering to be compatt ; g
o ek 8 od. When issues arnse that pit
with the public good blic welfare, battle
profit interests against .thc e -orres 70;]d to a
lines within the profession Ohe.n : b*tl\\-ccn line
division between youth and age “ e the
engineer and engineer-manager— ’Ct“cc‘ﬂ S
politically weak and pOl.lUC'&“Y strong. 1hus,
younger engineers have 1n the past sought e
strengthen their position by attempting to unitc
the profession (across disciplines). Such attempts
have repeatedly failed, but their histories fit into a
now familiar pattern.

The AAES, a new unity organization, was
formed in 1980 and now consists of over thirteen
member societies. From its structure one might
afgxllc thgt the AAES was formed to represent a
SLlIng c)\ocl)}:c-» tlor the engineening profession in the
ad.;:; n; ; nl u‘:“al"ma——POs&bly tor the purpose of
advanc 1siness
Y 8 ness interests. However, there
appears to be little reason to suspect th:
AAES was 6 pect that the

was formed to meet any solidarity
either older or i p
= younger engineers. Indeed,
that younger engineers are not vi :
et B Sl t visible in this
debate is a matter of curiosity. Perhy 1
engineering professional societies ar e bc.causc
by the older engineers, this debate k. ¢ dominated
the political passions of the Y'Ounasnot aroused
¢ : : cr 3
Instead, the issues being debated anf th thgineers.
cern to the managerial class Ose of ¢cop.-

aims of
the fact

=E. T. Layton, The Revoir of the Engineprs {(Cle
. vel,

Case Western Reserve University Press 1971 Ad, Q4.
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move often use the word “public™ in an
;\u,m.§c\i sense that ranscends national bound
'« <o that consideration can be given to conflicts
hetweet, On the one hand, world health and wel
fre INTCreSts and. on the other hand, both (a)
;mm:\.xi security interests of business and military
cmployers i nuclear and space-based or SD1-type
kr"cn\‘: wstems; and (b) business interests of
multinational corporate employers or clients in
apartheid and in the tcchmrlngic.\l affairs of devel-
oping countries, and other interests. Owing to the
growing credibility of Gian theory, the notion of
«public health and welfare™ may soon give way to
--;minlixy and integrity of the ecosystem™ allowing
moral status to be given to nonhuman nature,
Thus, these expanded interests on the public side
of our debate are pitted against the business side
which is grappling with global financial austerity,
international competition and the dynamics of
technological innovation.

One can observe that the managerial class of
engineers uses a strategy to deal with these dith-
culties that involves (a) the claim that engineering
is a science so as to gain the confidence and sup-
port of the public for engineering business enter-
prises; and (b) the claim that engineering is not a
science and is laden with risk so as to maintain
public confidence in, and support for engineers in
the wake of technological failures. The problem
addressed in this paper is to resolve these two con-
tradictory claims and formulate a meaning for
public paramountcy that is consistent with a cor-
rect view of engineering.

s X

11 The Conventional Applied
Science View of Engineering:
The Claim to “Know” Is Good
for Business

Until recently, virtually every definition of the
ferm “engineering” has included something like
the application of science to practical or societal
problems.” On this view, engineering research is
scientific and professional engineers arc “applied”

scientists (who use seience 10 salve |\r'.\(.nhl| prob
lems) as distinet from “pure” scientists {who use
science 1o create more science), Engineers as sct
entists can thus enjoy the faith Americans have in
the scientific method, and can even claim 1o
“know” why and how technology works. When
supported by credentials taken from the culture of
engineering (e.g., formal education, licensure,
experience, membership in professional societies,
ete.) such claims enable engineers to narrow the
field of competition and gain public sanction of
business interests, However, although most engi:
neers probably regard the notion of engineering as
an applied science to be appealing, these same
engincers share the view that the functioning of
engineering products often cannot be deduced
from scientific principles alone and that the con
cept of “risk-free” engineering is a myth.

The inconsistency of believing, on the one
hand, that engincering is a science and, on the
other hand, that engineering neither helps engi-
neers to “know™ exactly how technology will
respond to these conditions, gives evidence of
confusion about the nature of engineering and
provides a clue to the possibility of error in the
applied science view.

The error in the applied science conception is
that engineering methodology consists not of sci-
entific principles alone, but of scientific principles
together with a constellation of non-scientific
heuristics. Moreover, the observation that engi-
neering practices are often established and used
successfully well in advance of their incorporation
within scientific theory suggests that the same
arguments used to define engineering as applied
science could be used to (incorrectly) define sCi-
ence as some sort of theoretical engineering.
Which conception of engineering is correct?

IV. The New Praxiology View of
Engineering: A Correct Conception

The Greek term “praxis™ has an ordinary meaning
that roughly corresponds to the ways in which we
now commonly speak of “action” or “doing,” and
it is frequently translated into English as “prac-
tice.” Whereas “practice” connotes for some peo-
ple mundane activities that is not motivated by
theoretical considerations, “praxis” takes on a qua-
sitechnical meaning derived from Anstotle. The
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the Aristot !
» to mean the

e recently the

apparently motivated by th
introduced the term “praxiology
theory of efficient action, -.x.nd m(|>_r7I e ifferent
term has been cmploygd, in a Slbl:'xze 1 their
spelling, by Scandinavian philosop tL S
contribution to the analytic theo'ry o 'd'& it
my modified usage, praxiology 15 J}'-‘_“‘fk’m_ ey
epistemology, and functions a$ Flw lwflslﬁ oty
rect understanding of engineenng (as dlSL doctﬂ
discipline) in the same Way that epistemology ¢
i ilosophy of science. :
” t(gi [:}111;1 (c))s;u: hand, epistemology may be charac-
terized as the branch of philosophy ‘l}*‘[ analyzes
the nature of knowledge—and contains thej'orles
that aim to answer questions such as “What 1s the
nature of knowledge?” and “How is knowlc.dgc
obtained?” On the other hand, I have defined
praxiology as the branch of philosophy that ana-
lyzes the nature of change—and contains thc?oncs
that aim to answer questions such as “What is the
nature of the proposed change?” and “How ar¢
purposeful changes effected?” : :

The argument for praxiology as deserving of

philosophical attention is based on the nature.\l
inclination of people to acknowledge the “engi-
neering” imperative to improve the human condi-
tion before all the facts are in that could enable
one to predict with certainty or (sometimes) even
with regularity the outcome of the change.
Moreover, it is natural for people to regard the
human condition as one that is complex and
important enough to warrant application of their
minds to develop theoretical bases for the attempts
made to fulfill the engineering imperative.

Since physical science can be defined as a kind
of epistemology, i.c., one that consists of theories
of knowlceigc about physical nature, I would
define cngmccring as a kind of praxiology, one
that consists of theories about changing physical
nature. To dlu_stratc these conceptions, one can
consider two different ways in which scientists and

3The term “praxiology™ apparently originated i

Kortabinsky (trans. O. Wajtasiewicz), megolo‘g;‘(jorz’ur—g:
Pergamon Press, 1965), p. 1. Kortabinsky defines praxi l'
ogy as the theory of efficient action. A somewhat dl?ﬁ' 2
definition of the term is presented in this paper. iy

G Ski!“btkk’ Cd', Praxiology: A
Columbia University Pr Cﬁ,o‘lggs‘;; Anthology (New York:

engineers might .t)'pic;ﬂ.ly View some
property of physical ()b)gqg.

An object ma_\’.bc.smd 10 possess
rional property “fragile” if one cap ‘
object tO break WhCI? struck in a Particy. -
The assumption hg‘c is that the strikin ylgu\ar “’a‘f
and the method for observing the l‘rca]:' Ocedu;t
object are well-defined and together ing g
test. If no member of a particular C“;ﬂsm
objects has ever been tested, then, thcss Of fiky
would not claim to “know” whether 5 tie
fragile. However, the engineer, l\‘ing c()()h,m 4
with making .con.s_cr\'a_tivc judgments Ncemey
absence of scientific facts, would c(;n.l? ¢
assign the property “fragile” to the Ol‘iCL‘tm\laNy
is tested, then acknowledge the nppropﬁa‘:nul it
erty of the object following the test. If the s
were tested, then both the scientist and ¢y
would extend the results of the test to 4 |
objects. However, if two identical objecs \\']kc
similarly tested and different results \virc
observed, then the scientist would abandop [;c
test as a means of obraining knowledge about Suci:
objects, whereas the engineer would not necesgy.
ily do so if it exhibited “consistent enough®
results. What scientists admit as consistent enough
results are those that are controllably prcdicti;c,
What engineers admit as consistent enough results
are those that can be used to obtain acceptable
risks.

The literature abounds with conceptions of
how these risks are or ought to be assessed, and
with the various human populations (e.g., employ-
ers, clients, end-users, etc.) actually targeted or
who ought to be targeted by engineers for gaining
acceptance of these risks. The point being made
here is that neither universal acceptability of thes
risks, nor the acceptance of all affected rational
persons is sought. Indeed, standards for accept
ability of risks and, thus, standards for consistency
of engineering test results, are components of the
lore of engineering which is established by 0
profession and maintained by force of law, habﬁ;
and the suppression of divergent views during?t
engineering educational process.
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physical world. The error in the ap
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Broome: Can Engineers

, lore for the purpose of “chang

Prmdples”- | nature at the expensc of—at hc:sr—r
“‘;lcccpmlnlc” risks. “Acﬂccprkalﬂ:gc::r)
» and “By what method of "rlls ’]Jén,i
s» are questions that are dcalt‘ '\\1t 1{11K(m{::,S
i [are which contains a variety of ‘ 1‘,
o et hcuristics,”S together with trial anc
“cngmcm-niistorics, organiz;\tional means for
it e 7r6ccdural conventions, institurimﬂ 8}
cswhhsvlh'”?}% ‘arc handed down to engineers from
C[L:" \:rzticccssors. Thus, engineers can only sel-
:j}:;:: ilaim on rati(?nal .grou‘r}d.s t(f “llcrjow how
complex technologies will affect p((l)Pf-l- i
The pmxiology view supports the ¢ mn; =
engineering is not a science and_ is laden ’v:xr v\rf: [
Thus, part of our problem 15 r‘csol\'u a
remains is t0 formulate a meaning for public para-
mountcy that is consistent with praxiology.

V. Meanings of Public Paramounicy

One inference from the idea that engineering is a
science is that cwcnt deserves the
faith that people put in scientific_ju ts. This
is not to say that people never observe scientific
judgments to be in error. When new facts are dis-
covered that disprove a scientific theory, scientists
are known to make public disavowals of prior
judgments based on the theory, but to insist that
they were correct to claim (at the time) that those
judgments were scientifically sound. However,
engineering judgments can be valued as “good”

aperson who asstuimes that engineering 1s a science
may be misled into assuming that engineering
)ufigmcnts are scientifically sound and, thereby, be
misled by his assessment of the possibility of risk
being associated with engineering work. Further-
ls:i(lr::éca Pcri(i)n who assumes that engineering is a
nmumtorul .rcasonably interpret a pll!ﬁlic para-
e tfz,atur ; In an engineering code of ethics to
i anale engineer shou.ld not, by forgoing
o enginee r};nscs of his work, introduce public risk
S Forghwork for reasons of expediency,
e 2na|yscts ;)E:Hgn‘lccrsz however, know. that

gineering work are typically

5p, V. Ke
y )c"’ “T( Roatal -
Methog » towards a Definition of the Engineeri
s Engingepi : e Engineering
1984), . lglo.. gg’w Education, 75, no. 3 (December,

.
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forgone, and not just because of pressurcs from an

employer or client. _ : :
Since applied science VIEWS of enginecnng have
been articulated in the literature, and since th_c
new praxiology view is yet obscure 1o the pubhc_
eve, the above inference about the meamng rft
pvul»lic paramountcy will be conmdcrcq an “ordi-
meaning. Other ordinary meanings can be
The point is that there arc ordinary
consistent with the correct

nary”
identified.
meanings that are not ‘
praxiolog ; view of cngirlc"c_rlng.' Hoxy. then, can
public paramountcy rules in engincenng codps of

ethics be qualified so as 1o make them consistent

with praxiology? ; ; . :

Since the praxiology view of engineering Sug-
gests that risk is a part of the nature of engincer-
ing, this view is also can\stan with the
“engineering experiment” \'IC\V(). which _obscr'vcs
engineering works to be experiments involving

pomm————— - -
hwis_c_!i(n.c., the public). According 10
Martin and Schinzinger, originators of this view,
moral celationships _between_engineers and the
public should be of the informed consent vanety.
Thus, a code of ethics should not be contradictory
to the notions that (a) affected parties should be
aware of the risks associated with engineering
works; an at (b) in some reasonable measure,
their consent to participare in these works should
be obtained. An example of a qualifier for public
paramountcy rules that is consistent with these
notions is as follows:

The engineer shall not claim that engineering
necessarily assures good public health and
Welfare. Instead, he shall advise the public of
the risks associated with his work and seek to
obtain public acceptance of these risks.

}n stipulating that engineering does not necessar-

115{ guarantee public health, this sort of qualifier
clmeatcs scientific assurances from the scope of
ordmary meanings that can reasonably be attached
to pl.lbhc paramountcy. Moreover, this qualifier is
consistent with the various whistle-blowing provi\-
sions which stipulate that the engineer should
make the public aware of dangers to the general
welfare. This qualifier also clarifies what the engi

neer can and shall hold paramount. e

°M. Martin, and R. Schinzin n neert
, ;e ¢ . :
(New York: McGrawHill, 1983§-c poga o -
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Trade Secrets and Patents in Engineering:

Ethical Issues Concerning Professional Information

EUGENE SCHLOSSBERGER

ADVANCING HUMAN PROGRESS, a key value of the
engineering profession,! usually requires the free
and open exchange of ideas and knowledge. Yet
companies cannot afford research and develop-
ment if the knowledge they acquire at great cost
is freely appropriated by thcir. competitors. When
Company M simply appropriates Company N’s

ISee  Schlossberger, Eugcﬂfh i Eshien) b?"‘” i
Philadelphia: Temple University Press, 1993), which con-
( ins a more detailed discussion of some of these issues.
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ron: May an engineer use professional informa-
uon obtained while working for another
employer or client? When is it ethical to reveal
rade scerets? 1s it wrong to “get around” patent
laws by making minor changes in a patented
process Of device?

Types of Professional Information

Professional information in engineering falls into
four categories: patented information, trade
secrets, tricks of the trade, and general knowledge.

General knowledge is information that is gener-

ally available. Information found in textbooks,
journal articles, university courses, seminars, and
conferences [is a form] of general knowledge. The
two defining characteristics of general knowledge
is that the information is publicly available and its
use is not legally restricted.

Tricks of the trade are harder to define. They are
shortcuts, problem-solving strategies, unofficial
solutions to common types of problems, ways of
thinking, approaches, and other nonpatentable
information and ideas one learns by working and
by being around others who have had considerable
experience. Tricks of the trade include what one
learns through an apprenticeship, from a mentor,
or through working together with other experi-
enced professionals. Tricks of the trade are insider
information, information not publicly available
but learned from one’s own experiences as an
engineer or by being privy to the experiences of
another engineer.

Trade secrets are either proprietary information
or business secrets. Business secrets include spe-
cific company plans or business data not available
to the public. Proprietary information includes
specific secret processes, ingredients, etc.

Patented information is publicly available infor-
mation whose usc is legally restricted.

Revealing Information

There are several reasons why engineers changing
employers are obligated to respect the trade
secrets of their previous employers. :
Engineering is a co-operative venture. In addi-
tion to workbenching (leaving plans or models on
the workbench for everyone to look at and make
suggestions), engineers often talk about aspects of

their projects with other engineers. The “work
bench mentality” is an important part of the cul-
ture of engineering that benefits engineers, their
employers, and the society at large. Engineers ben-
efit because the workbench mentality gives them a
sense of being part of a community dedicated to
important goals, rather than hired hands coming
in to do a task. It stimulates creativity and excite-
ment, challenging engineers to be the best engi-
neers they can be. Employers enjoy greater
productivity, both through improvements due to
other engineers’ input and through increased
employee motivation and job satisfaction. The
public benefits because the result of this coopera-
tion and brainstorming is a better, cheaper,
and/or safer product. In short, engineering as a
field is justifiably committed to the workbenching
mentality. But, obviously, employers cannot per-
mit, much less encouragg, a workbenching men-
tality if employees who see the company’s
advances and discoveries might take them to a
competitor. A necessary condition for a work-
benching mentality is a firm understanding that
employees who become privy to a company’s
secrets will not use those secrets for (or reveal
them to) a competitor. In a sense, then, engineers,
by working as engineers, make an explicit or
implicit promise to respect trade secrets. Put
another way, the duty to respect trade secrets is a
justifiable institutional duty of engineering, and
hence anyone who chooses to become an engineer
has a duty to respect trade secrets.

A second argument concerns the duty of loy-
alty. Engineers are professionals, and their con-
tract with the firm they work for calls for a
semi-fiduciary relationship: in exchange for their
salaries and benefits, engineers are expected not
simply to perform whatever tasks they are
assigned, but to employ their talents and abilities
for the benefit of the company. Engineers receive
various benefits from their status as professionals,
including higher pay and greater respect. To
accept these benefits of their semi-fiduciary status
without fulfilling the obligations of that role is
dishonest and unfair. So engineers have fiduciary
duties of loyalty to their companics. When an
engineer’s employment at Company N ends on
March 9, the scope of her duties of loyalty to
Company N stops at March 9—she has no loyalty
to Company N concerning matters that arise after
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bthe. fos % to tr;v n_ovcl approaches to prob-
PI'Og;'css_ : ¢ potential to advance human
On the other hand, there are good reasons
}Vh)' general knowledge an engineer acquired dur-
ing employment should be considered the prop-
erty of the engineer. After all, the employer has
no special claim on that information itself—it is
public information. The employer might have
paid the cost of the engineer’s learning that infor-
mation, but one cannot gain the right to restrict
someone’s use of widely available information
simply by being the one to tell her about it or by
paying for someone else to tell her. If one could,
one might eventually gain a virtual monopoly on
the use of information in a common reference
book simply by mailing the book to enough engi-
neering students. Thus it is widely -f\cknowledged
that engineers may make use of any gcm?ra]
knowledge they might have when changing
employers, even if that general knowledge was
acquired on the job or as a result of courses or
conferences paid for by the employer. e
Tricks of the trade present t.hc. mOst difficulty,
as it is sometimes difficult to distinguish between
tricks of the trade and trade secrets or between
tricks of the trade and gc_ncml knowledge. As
noted in The Ethical Engineer, it is al:sur_d to
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asked Brown to complete any task in progress and
ing the composite bicycle program e
The improved aluminum-frame bicycle was a suc-
cessful part of Zephyr's product hne from 1992
through 1996.

Edwards’ decision to terminate the compasite
bicycle program “meant the loss of the remanng
$300.000 on the contract” and that Brown'’s com-
pany’s “was going [to] have 2 lot of unbillabie
time for a few months.” It also saved Zephyr =2
great deal of money!™ To Brown, it also demon-
strated that while “ethics have a pnce, . . . integnty
has 2 reward.” For, he revealed, “[t]he referral
business from this experience has returned the lost
revenue scveral times over.” However, according
to Brown, “money itsclf is not the best reward.
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finally, (5) when Brown determined that an alu-
minum-frame bike could be designed that was as
strong and almost as light as the desired compos-
ite-material bicycle. Let us look individually at
cach of these episodes.

EPISODE 1. SMITH ASKS BROWN
TO ENDORSE HIS PLAN
When, at the meeting with Zephyr’s technical
staff, Smith asked Brown to “validate his [Smith’s]
methodology and technical approach,” Brown felt
himself embroiled in what he termed a “muld-
faceted . . . ethical quandary.” On the one h_am.i,
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1f Zephyr had not eventually come to recognize
the flaws in Smith’s plan and had proceeded on the
basis of that propusal, the company might not only
have wasted much money but have reached a point
at which it was on the verge of manufacturing and
dis(ributing structurally flawed bicycles. Whether
Brown’s adherence to his “simple business ethic”
would have impelled him to continue to dissemble
or be evasive if Zephyr was poised to make a deci-
sion that could have resulted in the delivery of a
roduct that might jeopardize its users’ physical
safety is in principle unknowable. Fortunately,
Brown’s inital lack of candor was sufficiently
upstream in the product development process that
it did not contribute to creating an unreasonable
risk of unjustifiable harm to members of the pub-
lic.6 However, his choice to remain publicly non-
committal, even though Zephyr stood to lose a lot
of money investigating ideas of Smith that Brown
knew to be structurally flawed, is troubling from
the point of view of respecting Zephyr’s pro-
tectable financial interests and revealing about the
strength of Brown’s perceived obligation not to
undermine his client’s professional reputation.
This first episode had a second ethically prob-
lematic aspect, one which contributed to the first.
By his own admission, during Smith’s presentation
at the meeting with Zephyr it “became obvious”
to Brown that Smith’s “proposed solution created

irredeemably flawed. Only when pressed did he reluctantly
acknowledge that there could be circumstances in which he
would feel morally compelled to “sabotage the relationship”
with a client in full view of the latter’s own client, ¢.g., if the
client were trying to “foist something on the marketplace
that we knew was bad” (read: unsafe). (C97)

6The latter, of course, is something engineers are morally
obligated not to do according to the first fundamental
canon of many codes of engincering ethics: “hold para-
mount the safety, health, and welfare of the public in the
performance of their professional duties.” (“Code of Ethics
for Engineers,” National Society of Professional Engineers
[NSPE], NSPE Publication Number 1102, January 1990,
Section I.1.) No exception to this obligation is made when
the engineer in question is in the employ of another con-
sultant. Indeed, the NSPE Code of Ethics states explicitly
that engineers shall “at all times” recognize that their “pri-
mary obligation” is to “protect the safety, health, property
and welfare of the public” (ibid., Section 11.1.a), a position
that in this case effectively came into direct conflict with
Brown’s “simple business ethic.”
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i‘;rl\'g‘fgc\:‘:r\:/hcl;;;bl;ms t\"lan it attempted to

a consultant for Smi;h ;ggn ; dcmsxon_ . —
attend the teeting With ;Ji;P:;\rcnt'wdhngncss to
endorser of Smith’s method 3 Z;r . o .Ot
checking on sheir validity and viabiliey mvites ety

5 viability invites criti-
cism. Brown sccms.blamc\yorthy for not investi-
gating the workabnhty of Smith’s plan before
agreeing to put himself in a situation where he
would bc. subject to strong pressure to dissemble
or prevaricate. For, it may be argued, he knew or
should have known that he would be expected to
support his client’s proposal at the meeting.
Moreover, given his “simple business ethic,” he
should have realized that, independent of its merit,
he would be extremely reluctant if not unwilling
to say anything that would invalidate or cast doubt
upon his client’s program and thereby his reputa-
tion. In effect, Brown seems to have inadvertently
put himself in a position in which he was foresee-
ably confronted by a classical conflict of interest.
For respecting the legitimate financial interest of
his indirect client, Zephyr, and the safety interest
of the bicycle riding public could easily come into
conflict with protecting the professional reputa-
tional interest of his direct client, Smith.

It turns out, however, that the above depiction
of events in and around this first episode, an
account based upon Brown’s initial written case
study and on the 1995 class session, is too thin and
tidy. It does not do justice to the complexities and
dynamics of the sociotechnical engineering situa-
tion Brown actually faced. While consistent with
Brown’s original written case study and initial class
discussion, the above account and analysis rest
upon several important explicit and implicit
assumptions. For example, they assume that
Brown was unaware of drawbacks of Smith’s con-
cept prior to the meeting with Zephyr and that
Brown knew or should have known that he would
be expected to endorse or validate Smith’s plan at
the meeting. Upon further inquiry, both assump-
tions prove to have been invalid. Let us briefly
consider each in turn.

First, Brown had had several meetings with
Smith about his proposed solution idea well before
the meeting with Zephyr’s staff. At them Brown
had “expressed his concern [to Smith] that for
fundamental reasons his solution did not appear to
be workable.” (CS97) Indeed, prior to their




233

Ct
IAPTER SIX: ENGINEERING

mccting e, .
szgltvc,d Smit;,hu /’.cph}:"t Bro\vn. had already pre
L Ing] Zephyys several optional approaches 10
< Ork‘dhlc . Problem which did address fhs
((‘597) E "SSDOEts of iy initia) concepts-
n(r)(tm\?q fcahzcd at the meetung \\i:fl:
5 approac} 5 he already knew—tha
that Smith’s . 1 was structurally flawed—Dbut
lems than i£ .:t(;mcpf “created far more new prob-
ad Conveyed z‘ihpt.cd to solvc.”‘B\.nt sincc. Browr:
meeting wigh 7cs h‘OHCCrns to Smith before the
Undermine hisg J.F yr,, Brown s obligation not to
was signiﬁcaml" ‘Ci{" s reputation and crcdlblh_ty
solved by S‘mit)h’“lmcq if not con_nplctc.ly (.115-
from thc’vc} s public request for validation
Ihivace d.V. person who had prcvnqusly 'told him
e s 1 ’l'dt his proposed solution idea was
y flawed.

e SC(’;_Ond, far frox.n understanding that he was
ending the meeting with Zephyr to endorse or
\"a!ldate Smith’s ideas, Brown was in fact “sur-
prised” (CS97) that Smith called upon him during
‘t‘hlS meeting to validate what Brown regarded as
4 very creative, clever, but highly unworkable
solution.” (C97) Given its early stage of develop-
ment, he regarded Smith’s solution idea as dis-
tinctly “premature” for endorsement or adoption.
(CS97) Brown was taken aback by Smith’s request
to validate because he saw his role entering the
meeting as that of a consulting engineer with
expertise in composite-material structures who
had been engaged by a client and invited by him
to participate in a three-way meeting the purpose
of which, he assumed, was to jointly “explore
problems” with Smith’s embryonic ideas. That he
was taken aback by Smith’s endorsement request is
clear from Brown’s statement that “What I don’t
know to this day is whether [Smith] felt that he
was under pressure to perform on this contract
and needed to produce a positive response in the
manufacturer as to his performance. Th.osc are
things I don’t knmy, but they could casnly.havc
been motivational factors that :vould have mﬂq-
enced why he put us on the spot. (C97) (emphasis
added) i e : :
In light of this less tidy s,xtuauon, review of
moral judgments abOt!t _B‘rown s condu_ct Pascd on
simpler account initially offered is in order.
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Smith’s unworkable ideas, then his lack of candor
would be ethically problcmatic, especially if, as
argued above, Smith’s knowing endorsement
request of Brown at the meeting with Zephyr
released Brown from any moral obligation he had
to avoid doing anything that might damage his
client’s professional reputation.
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This first episode sug : :
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Subtle, elusive, context s}jcum L?u't()rs can be \1m1
) sound pr()spcai\'c Fthncgl decision ma%(mg and
fair retrospective cthlc;_\l )udgmcmvm'aklng. ..P()r
he temporal juncture at which a trian

gular episode such as that dc.scnhf:d above occurs

in a dynamic, cvolvmg~ engineering prm.;css can
pear on the question of whether an agent’s act of
omission Or commission is reasonably regarded as
creating an unreasonable risk of harm to pro-
rectable public or private interests. A secondary
consulting engineer’s state of knowledge about
the viability of a client’s proposal and her or his
reasonable expectations regarding the role he or
she is expected to play in a three-way meeting
about that proposal can also matter ethically, for
example to judgments of professional responsibil-
ity or negligence. The same is true of a secondary
consultant’s reasonable notion of the purpose and
agenda of a meeting called by her or his client that
includes important representatives of the client’s
Jient. All three contextual factors merit scrutiny in
reaching equitable conclusions about a secondary
consultant’s conduct and judgments, phenomena
that may, as in the present case, seem ethically
indefensible at first glance. Role assumptions and
perceived purposes may be illusory because of
deception by the original consultant or because
the latter deliberately or inadvertently underspeci-
fies roles or meeting purpose and agenda to his
own engineering consultant. As this case shows, if
left unclarified, manipulated or misconstrued role
expectations or assumptions of meeting purpose
and agenda may put a secondary engineering con-
sultant in a delicate ethical position requiring dif-
ficult ethical choices.

If there is a specific moral to be derived from
this first episode it is that engineers and other sec-
pndary technical consultants should be exceed-
ingly careful before allowing their potent expertise
to be deployed in third-party situations where
important decisions may be made on the basis of
their actions of commission or omission. A sec-
ondary technical consultant should make a reason-
able prior effort to determine to the best of her or
his ability what her or his role is and what the pur-
pose and agenda of such a meeting is to which he

gests a gcncml lesson for

example, €
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or she will bring expertise able to decisively affect
a participant party’s protectable interests. If pru-
dence is a virtue for engineers and other technical
experts, then reasonable exercise of caution prior
to the commencement of such situations is ethi-
cally obligatory for such professionals, the more so
to the extent that decisive decision-making is pos-
sible and noteworthy safety or financial considera-
tions are at stake. Moreover, given the pragmatic
difficulties of exercising such caution beforehand,
the question may be raised whether a scconc.h}ry
engineering consultant with potentially decisive
technical expertise should ever permit it to be
deployed in a three-party meeting situation callcq
by her or his client if that person has not previ-
ously earned the engineer’s trust, something
which would at least justify assumptions that prof-
fered notions of role and agenda are reliable and

not likely to create ethical minefields.

EPISODE 2. JONES ASKS BROWN
TO EVALUATE SMITH’S APPROACH
Later on in the meeting, Jones, Zephyr’s director
of R & D, asked Brown “point blank” whether or
not he thought Smith’s was a workable approach,
“a yes/no alternative that forced a major breach of
cthics with either answer, since I believed it was an
unsound and unworkable concept.” Brown pre-
sumably means that had he answered “yes, it’s a
sound and workable approach,” that would have
eventually harmed his and his own company’s rep-
utation with Zephyr, with a “long-time [compos-
ite-materials] supplier [of Brown’s] who sat in on
the meeting,” and with any other knowledgeable
parties who learned of what would be a dishonest
endorsement. The harm done to his company’s
reputation would also indirectly harm importzint
economic interests of Brown’s own employees. On
the other hand, had he answered “no, it’s an
unsound and unworkable concept,” that “would
have d;stroycd [Smith’s] business relationship
with his client.” In the event, Brown gave an
answer that he believed “maintained everyone’s
integrity”: viz., “to confirm that my direct rela-
tionship to the bicycle company was through
[Smith] and that we [Brown’s company] would
work with the consultant to address issue[s] which
were important to the client’s requirements.”
l?cypnd fmincating that “maintaining every-
one’s integrity” was Brown’s top priority at this
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sense, Brown’s reply, although neutral on the sur-
face, invited the interpretation that he regarded
the plan as problematic, something which,
whether or not intended as such, probably served
as a valuable yellow flag to Zephyr. Therefore,
Bl‘own’s reply here to Jones’ qucstion was effec-
nvc!y less evasive and more cautionary than his
carlier response to Smith’s request.

EPISODE 3. ZEPHYR SEEKS
TO ESTABLISH A DIRECT
RELATIONSHIP WITH BROWN

The limitations of Smith’s design and manufactur-
ing concept “became more evident to the client
[Zephyr] as these issues were brought forward.”
Zephyr eventually approached Brown without the
knowledge of Smith and confided that it wished to
begin a relationship with Brown’s company and
bypass Smith altogether. However, to his substan-
tial moral credit, Brown felt it would have been
unjust to Smith to commence such a relationship
since it would have deprived of business the very
engineer who had brought him to this opportu-
nity in the first place. He stated that he would
countenance such a relationship only after Zephyr
terminated its relationship with Smith. Further,
Brown waited until Smith informed him that his
relationship with Zephyr had been terminated
before entering into a direct relationship with the
company. Finally, because Smith had already done
work that “saved [Brown’s company]| five or six
months of energy and eff:ort," (C97) Brown
romised Smith a portion of th(} royalties he ulti-
earned from sales of the bicycle he
Zephyr: “I just felt that there was
due and that he [Smith] should not
th the bath water.” (CS97) Brown’s
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But, to his surprise, when he ask‘ed Jones for per-

mission to optimize the existing frame, he was told
not to do so, something Brown felt was “a very
shocking thing for him to say until I [learned] sub-
sequently tht []pncs] was its designer,”” (CS95)
and that his *design ego” was the main factor driv-
ing his prohibition. (CS97)
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so that all of the rest of the work that we had to

accompliSh would be based on the best answer
[for] their existing technology.” (CS95)

Given the terms of hl'S contract, optimization
was not only not legally binding on Brown, he was
exprCSS|)’ told not to dp it. Nevertheless, I COnten&
that in this case optimization was not only morally
pcrmissible but m'or.ally obligatory for Brown. His
obligation to optimize did not stem from the fact
that optimizntion is an element of good engineer-
ing practice as such. After all, not everything that
is “good engineering practice” is morally obliga-
tory for engineers, €.g., bench-marking, careful
record keeping, and fastidious literature searches.
Rather it stemmed from two other considerations.

First, engineers have a general moral obligation
to act so as to serve the legitimate interests of their
clients or employers as well as they can. For the
design engineer, this general obligation ramifies
into a more specific obligation to design the best
product or process that meets the given specifica-
tions under the specified constraints.8 This, Brown
reasonably believed, required optimization of the
existing frame. For to proceed without optimiza-
ton would be akin to a surgeon performing an
important, innovative operation on a patient after
having acquiesced to the order of a member of the
patient’s family, unbeknownst to the patient, not
to carry out an exploratory diagnostic proccdure

which could significantly enhance the prospects
for a successful surgical outcome. The specific
obligation to optimize derives at two removes
from the engineer’s general obligation tO serve the

anc

¥This obligation holds as long as the constraints SPCCthd
are not such that observing them calls into question the
safety of the ensuing product or process.
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Thercforc, optimizing the structure of the old
fr'amc in terms of strength and stiffness would pro-
vide a baseline to refer to when evaluating the
behavior of the composite frame under critical
load conditions. Without this baseline, it would
have been impossible for Brown to know whether
he was designing the best product for his client,
hence was serving the client’s interests to the best
of his ability. For without optimization, the new
composite frame might have been lighter than the
existing frame but, unbeknownst to the designer,
not appreciably lighter (and possibly less reliable)
than the optimized, more cost-effective, tubular
metal frame. In his determination to carry out the
«essential, sound engineering practice” of opti-
mization, even at his own expense, Brown exhib-
ited exemplary moral character and good

engineering judgment.

9Walter G. Vincenti, “Engineering Knowledge, Type of
Design, and Level of Hierarchy: Further Thoughts About

What Engineers Know,” in P. Kroes and M. Bakker, eds.,
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Polanyi. See Vincenti, op. ¢tt, P 29, :\nfj Po\_\{)m, cl; =
Kmnv.ledqe (Chicago: University of Chicago Press, )y
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thisG[;:\Iv] (‘;i” this, Brown felt obligated to disclose
: . opton to Zephyr. Why? As he put it, “it
'S my job to provide [the people employing us]
“"th.f-u” and complete information so that the
condx‘nons under which they employ us are honest
and viable. . . . [ B]y withholding information that’s
essential to their decision-making process, I’'m not
being honest and complete in the service I pro-
vide. . . . It’s simply our job to present alternatives
that are either known in advance or that come up
in the course of our investigation.”(CS95)
Brown’s remarks here conflate two kinds of
consideration: (1) considerations of moral charac-
ter and (2) considerations of the employer’s best
interests, here in making sound decisions. The
obligation to disclose the alternative production
option stems not just or primarily from the fact
that honesty is a virtue, but from the fact that
option disclosure was necessary if the client’s deci-
sion making was to be made sound by being
informed rather than remain vulnerable by being
uninformed.!! For the company’s production
decision about whether to proceed }vith develop-
ment of a composite bicycle to be mtormc‘d, |r.had
to be based on knowlcdgc of the range of options
available to it, including the improved non-

1 Brown believed that manufacturing 300 to 350 bicycles a

3 ut of fiber-reinforced composite materials could
o (;;c the company . . . tO significant product liability
“expe

claims."(C95)
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aid upon engineer Brown a derivative moral obli
gation 1O ch.ﬂlcngc and attempt to effect revision
of the problem forn_mlanon originally given him
by his client. Like ‘l‘h_c case of William
LeMessurier .md th.c Citicorp Building,!2 the
composite material _lncyclc case suggests that ful
flling the consulnn‘g cngmccr’s obligation to
cerve the in(cra"sls of the client to the best of her
or his ability is not always sim.ply a matter of
deploying state Qt the-art tcchl)lcal competence
to achieve what i1s .l‘C«]l.ICS[Cd of one. Sometimes
fulfilling that ()l\hg(l['l()l.'l requires having the
courage of one’s convictions, in this instance of
undcn,xking to do exactly what one was told not
to do, and of deftly exercising various diplomatic,
organizational, and communications skills. In tak
im:'. the path of option disclosure and undertaking
[hl’ task of problcm redefinition, engineer Brown
once again exhibited exemplary ethical conduct.
It would have been easier for him to have kept
knowledge of the new lightweight option to him-
self. or to have conveyed it only to Jones, with
whom, for obvious reasons, it would probably
have remained a closely held secret.

IV. Conclusion
Medical ethicists have begun to recognize that
general human rights, like the rights to life and lib-
erty, ramify in interesting ways in contemporary
technological and professional-medical contexts,
and that the resultant derivative moral rights
sometimes require careful delimitation and qualifi-
cation. Similarly, engineering ethicists should
explore how general moral obligations of engi-
neers give rise to more specific derivative moral
obligations as a function of, among other things,
the kind of engineering work being done and
noteworthy features of the context in which that
work unfolds. In the composite-bicycle case, gen-
eral moral obligations of the engineer to serve the
employer’s or client’s legitimate interests to the
best of her or his ability, and to hold paramount
the health, safety, and welfare of the public, gave

12See Joe Morgenstern, “The Fifty-Nine Story Crisis,” The
New Yorker, May 29, 1995, pp. 45-53. Reprinted in the
Jowrnal of Professional Issues in Engineering Education and
Practice, January 1997, pp. 23-29.
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ch]g'crs the fact that non-normal engineering
design work was being done involving the use of
an advanced, not-well-understood material, the
fact that the design work unfolded in a context in
which substantial company money was at stake,
and the fact that public safety was potentially at
risk. Elaborating middle-level moral ()bligation‘s of
engineers as functions of the features of the total
socio-technical contexts in question could help
turn general formulations of engineers’ moral
obligations easily embraceable in the abstract into
agendas of specific challenging tasks that engineers
are morally obliged to fulfill in particular kinds of
contexts.

Addressing intending engineers uneasy about
the prospect of facing vexing ethical issues and
making difficult ethical choices in their future
practice, Brown concluded his written case study
with a provocation: “My advice to you is to get
out of engineering quickly and seek career oppor-
tunities in investment banking, stock brokerage,
real estate, auto sales, or life insurance and finan-
cial planning.” Brown here implicitly contrasts the
listed fields and engineering. In the former, it is
deemed legitimate to persuade a customer that he
or she needs something in fact not needed, this in
order for the practitioner to make money. In con-
trast, for Brown it is sometimes ethically incum-
bent upon the engineer to attempt to persuade the
client that something it thinks is needed is actually
not needed, even if success in doing so means the
engineer foregoes an opportunity to make money.
This is a high standard of professional responsibil-
ity, one which Brown met and which future engi-
neers must be prepared to meet if they aspire to
call themselves true professionals. In light of this
imperative, engineering educators have a deriva-
tive moral obligation of their own: to labor
upstream with their students, such thaF, duly
apprised of and equipped to grapple \wgh th_c
sometimes daunting ethical challenges of _cngl-
neering practice, their career dccisim}s will be
more informed and truly voluntary. If, {‘“d_ per
haps only if, intending engineering professionals
are so prepared, then radical downstream career
changes, such as that urged by Brown, will
become as unnecessary as they are upsetung.
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S -ring degree
college with an engincering degree.

er, and she in fact
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Jennifer had high hopes when she graduated from e
During her last year in college, several companics mtervn?wei‘h ¢ heavily.
received several job offers. The company she chose recruited n¢ S
many promises to her and offered a nice benefit package. Untortu.nd P vl
her working environment did not match the glowing picture tt_le company I
Within the first year of her employment, Jennifer found herself cmbx:oﬂed in a hght
with her colleagues. Her company was indicted as part of a lawsuit for a defective prod-
uct. Management was taking most of the heat; however, Jennifer knew that the proper
blame belonged to the engineers who knew ahead of time that there was a reasonable
chance of product failure. When she brought this up in conversations, she was often
faced with defiant attitudes: instead of comaraderie, coldness; instead of objectivity,
aloofness; instead of caring, selfishness. Worst of all, instead of institutional suppo.n, she
found fear and suspicion. Jennifer spent one year at her job before she found another

place of employment, one that was more in line with her values and engineering ideal
deals.

1. Using Moriarty’s understanding of engineering practice, discuss the
Jennifer faced in her original engineering firm. problems
2. In light of Jennifer’s case, and keeping in mind Moriarty’s virry P
objectivity and Judith Andre’s article (from Chapter 4), write - i cwin
“My Work, My Enemy.” ; A Paragraph
3. From your point of view, what is the relationship, if any betwe
objectivity and caring, and the roles of moral rules and profe SS.CR tlhe Virtues of
could your answer translate in . R 10nal
y to a recommendation for Jenniteps P es? How

.
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Case 6-2

“Have you said anything to your wife about this? .
as it will affect you. And what about your kid:]?lsl:{:\?eu::eu;mn Will affecy p,
affect them? You may have to move. And what aboy; | Oll‘ t tough’t aboyg hg ® B myeh
become accustomed to a certain kind of life, 1f oy mz,)v u. lt.xmlly $ Neede w B
everything will change. You may never even work in thee' ahead ang bl tlfw Yve
your education, about your plans and goals.” Douglas is ‘t‘;":“l:]sgv AZAN, T Y
ying to ralk Some | b
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end, who has discovered that the managers of his ¢
b he narket with a defect. The defect & l\; S 1s company knowingly let a prod-
E 3 . 1ng . it .
Further, his friend has discovered that the %r()l“ ‘E to hurt people, mainly chil-
nexpensive $14 part. Since theiitad nt) g()\““ u)uld_l\c solved with a
L : o het . rernment industry stan *
ompany will wait until forced by the government to attend t'n‘ o d.‘\r;is, how-
S e s - : e defec
at this 1s ‘hS morc profitable move. Douglas’s friend thinks it is his dc\:t(‘ t
7 . . . . S S (3]
bring this t0 the J|‘un1“'0n‘ f’t the Plll\‘lg‘ but Douglas knows, having seen this kin}{l of
situation !wtnrc, that his 'msnd will h.c fired and will almost certainly never work again
15 an engineer because of his reputation as a whistleblower 1 &

»eople would argue that Douglas’s friend has a moral duty to blow the whis-
h:- cgmpany ‘and‘ managers. What reasons are there to do this?

s friend has a family. Nevertheless, he still wants to blow the whistle
Should his friend consider the impact his decision will have on his family; In this
case, are his family obligations morally relevant? How, exactly, should hc.“\\'cigﬁ"
his obligations to the public against his obligations to his t}m{ily?

3. How well could an argument against whistleblowing, based on a duty of loyalty
owed to the company, be constructed? How, exactly, would the duty of loyalty be
sweighed” against the duty to warn the public? :

While blowing the whistle seems to support the virtue of self-direction
ues, it seems to undermine teamwork virtues. Why is thi
he whistle undermine the virtue of self-direction?

his fri
I.l‘n't o1
dren- .
celatively 1
everls the ¢
Ih,'nking. th

1. Many |
tleont

» Douglas

and the pub-
1jc-spin't€d virt s so? How
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Case 6-3

«You know,
has put 2 bunch of cr
centrate on your career.”
Johnson, who is part of a grou
even if this is true, it overlooks t
commitment to the importance a

Jeff, the reason you’re so upset is that you’re young and idealistic. School
azy notions in your head. Forget about saving the world and con-
» Perhaps youth and idealistic tendencies do motivate Jeff

p of junior engineers hired by Engineers R Us, Inc, but
he fact that the memo Jeff has written points to his
nd paramountcy of protecting the public’s welfare.

Jeff has detected a flaw that introduces an element of risk, a risk that he believes is
unacceptable. The supervisors of the project, however, respond negatively on two lev-
cls. First, they claim the clement of risk is acceptable. Second, they say that the com-

plete insulation of the public’s welfare is unrealistic.

1. Jeff’s attitude about the paramountcy of public health is different from that of his
s. What is the main difference? Who do you think is correct?

d notion of public paramountcy apply to this case and
determine whether, if things got

supervisor
2. How would Broome’s revise
to Jeff’s views? Would the revised notion help Jeft
that far, he should blow the whistle?
3. To what extent do you agree with the supervisors’ response that guaranteeing the
public safety is not possible, since risk is an inherent part of engineering? How does
this response bear on the decision to overlook the flaw and proceed?

Case 6-4
Robert Ludlum is an engineer. He designs tires for Tires R Us, Inc. One day h.c comes
portant flaw, one that might have

across one of his colleague’s designs and notices an im ‘ igil
disastrous results. Because the design of the tires is intended for sports recreationd’ .
vehicles (SRVs), the problem is aggravated by the higher than usual center of gravity.

- ——
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Case 6-5

Aecronautical Astronomics, Inc., has dcsign‘:d

now in service with the military. The airplane 1S : - has also designed a new brak.
resilient. Because of its speed, Aeronautical Astronomics T

ing system that is needed to anticipate the specia.l rcquu:emcng» lgf sughst‘; l:;m plane. In
order to guarantee the reliability and trustworthiness ot.thc l.ml ing sy L
Aecronautical Astronomics has sent its designs to an cngmet‘,npg firm th“t_ Spuml_lzcs n
such systems called Brakes R Us, Inc. After her initial inspection, the senior engineer on
the project realizes that while the basic design is stable, the bra}ung Al could be
improved in certain ways, and that the improvements are also financially and technically
feasible. When she informs Aeronautical Astronomics of her findings, the spokesman of
Aeronautical Astronomics communicates to her, in no uncertain terms, that no
improvements of the basic design are required or wanted. The senior engineer tries her
best to convince him otherwise, but to no avail. Finally she lets the design go and

authorizes the basic invention.

, new airplane to compete with airplanes
‘ faster, more maneuverable, and more
y

1. In light of McGinn’s article, what was the senior engineer’s moral obligation. if any
to Aeronautical Astronomics, Inc., when she envisioned the brake s stt:g;n e [ P
mc‘nt? Did she have any protessional obligations to Aeronautical Asy improve-
to improve the braking system? tronomigs, Inc.,

2. While improving a braking system seems reasonable, what re.

Acronautical Astronomics, Inc., have to ignore the ; easons could

Are engineering firms under any obligation to design and m .
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