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CHAPTER

INTRODUCTION

Engineers create praducts and processes to satisty basic needs for food and
shelter—and in addition enhance the convenience, power, and beauty of our
everyday lives. They even make possible spectacular human triumphs once
only dreamed of in myth and science fiction. A century ago in From the Earth
to the Moun, Jules Verne imagined American space travelers being launched
from Florida, circling the moon, and returning to splash down in the Pacific
Occan. In December of 1968, three astronauts aboard an Apollo spacecraft
did exactly that. Seven months laler, on July 20, 1969, Nil Armstrony took
the first huiman airpa on the moon. This v\:.-':mnin'l.n'_\' event was shared with
millions of earthbound people who watched the live broadeast on television.
Engineering had transformed our sense of connection with the cosmos and
even fostered dreams of routine space travel for ordinary citizens,

Those dreams were widely shared on the morning of January 28, 1986,
when schoolteacher Christa MeAuliffe joined 6 astronauts for a voyage
aboard space shuttle Clallenger. But two small events that took place during
the launch doomed Chaflenger and its crow. A few milliseconds after ignition,
a simple seal joining two segments of a booster rocket failed to contain hot
gases from the burning fuel. Svon after, vibration from the launch jarred a
backup seal from its proper position, allowing flames to spew out near the
Af into its flight, Clallenger

enormous tuel lank. Less than a minute and a h
burst in a fiery explosion watched by horritied children who were following
fhe telecast in classrooms and awdiboriums

Public shock and grief over the traged
ger. It was learned that the night befor

were quickly compounded by an-

ju

he launch fourteen engineers at

3
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Morton Thiokol, the manutacturer of the booster rackel, had unanimoush
and vigorausle voiced opposition o the launch. They warned that lempera-
tures at the Liunch sile were well belowy tie tested salety range. Low tom-
poraitine tould lessen the plability of the rubber seals, causing them Lo ful
Morvover, the engineers were well aware of a history of concern aver the
gaskets, which had shown alarming crosion in previous launches. They were
already redesigning the scals between segments of the booster rockels. Yet
on the eve of the launch, their concerns were overridden by top managers al
Thiokol who together with executives at NASA failed 1o convey the engi-
neers’ concerns to the NASA administrators responsible for making the de-
cision to launch.

Later we will enter into the details about Challensger. We will alsa explore
other tragedies in which it should have been known in advance that safety
was being compromised bevond the level of acceptable fisk: the accidents at
the puclear plants ot Chiernobyvl and Thice Mile Island and The chemical plant
at Bhopal, the chenncal dumpig ot Love Canal, explodiong Dinte pas lanks,
deadly all-terrain velucles, and indiscriminate uses ol asbestos in manulac-
turing and construction, to name just a few examples. But it is already clear
that the waork of engineers has moral dimensions which should be of interest
to us all. These implications should also be the highest priority for enginvers
and other professionals involved in technology.

Itis equally clear, however, that the moral aspects of engineering are com-
plex. Most engincering takes place within profit-making corporations which
1 turn are embedded in an intricate structure of society and government reg-
ulation. This will have to be taken into account in understanding what can
and cannot be morally required of engineers.

Flence we should not expect a quick and simple answer to the question of
wha was responsible tor the Challenger disaster or to the question of how sim-
ar events can be prevented. Before we rush o blame the fourleen engineers
for not teying ta prevent the disaster by blotving the whistle, we need Lo ap-
preciate aur own possible failure as cilizens o see to it that whistle-blowing
engineers are not routinely fired and persceated by their employers. We
need to ask how corporations can be better structured to allow responsible
engineers to act on their moral convictions and professional judgments. And
wegneed an enriched understanding of what engineers can and cannet do to
improve their own working conditions. We need, in short, to engage in the
study of enginecring cthics.

WHAT IS ENGINEERING ETHICS? _

=N tiecring ethics is (1) Hwe stady of Hie moral ssssues and decisions confronting in-
dividuals and organizations involoed i engineering and (2) the straly of related ques-
tions {i‘f’l!h‘f toral g‘::m?’m'!, l'fm}‘ﬂ't':'l‘?, f:.’r'fﬂ_-i, il .r'{‘r'rl'hlgl.l:::f”}:;; p!' pﬂ_)'ph' and ﬂ."Sﬁ.‘:f—.
zalions involved e fechnological developmaent erhaps it is incvitable that moral
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problems, especially the perplexing moral dilemmas, will preoccupy us. Af-
ter all, it is usually the response to specific problems that prods us to make
the world better. Yet we should bear in mind that character, general ideals,
and moral relationships are equally important foci in approaching engincer-
ing ethics.

While the emphasis of this book will be upon engineers, the ethics of en-
gineering is wider in scope than the ethics of engineers. It applies also to the
decisions made by others engaged in the technological enterprise, including
scientists, mapagers, production workers and their supervisors, technicians,
technical writers, government officials, lawyers, and the aeneral public.

Historical Note

Ethical concern among engineers began as carly as the profession o
neering. In the late nineteenth century, newly emerging professional societ-
ies for engincers formally expressed this concern by writing codes of ethics.
Nevertheless, engineering ethics has traditionally been too narrowly con-
ceived, Too often it has been regarded as encompassing little more than the
drafting and promulgating by professional socictics of official prescriptions in
the forms of codes, guidelines, and opinions. These activitics arc vitally im-
portant, But they are only one aspect of engineering ethics, not its full sub-
slance.

As a discipline or area of extensive inquiry, engineering ethics is still
young, certainly younger than medical ethics and legal ethics. Only since the
late 1970s has systematic attention been devoted to it by engineers and mem-
bers of several other scholarly disciplines. Earlier books by Harding and
Canficld (1936), Mantell (1964), and Alger et al. (1963), as well as journals
such as the Professional Enginecer, covered the traditional aspects of engineer-
ing ethics very well, but they did not examine its wider implications, In the
middle years of the 1970s changes could be noticed in several engineering
periodicals, such as Issues in Engheeriio published by the American Society
of Civil Engineers, and the Newsletter of (¢ Committee on Social Iniplications of
Techinology (now Technology and Sociely Magazine), published Ly the Institute
of Electrical and Electronics Engineers. Today it is increasingly common to
find articles on ethics in journals published by these and other professional
societies, such as the American Society of Chemical Engineers and the
American Socdiety of Mechanical Engineers,

The conception of engineering ethics as an “interdisciplinary discipline”
invelving philosophy, social science, law, and business theory, in addition to
cngineering theory, became more clearly defined with the National Project
on Philosophy and Engincering Ethics carried out under the direction of
Robert Baum from 1978 to 1980. The first interdisciplinary conference took
place in 1980 at Rensselacr Polvtechnic Institute, and there have been several
others since then. The first scholarly bibliography on engincering ethics was

‘l‘ l_‘l"l‘E‘] ~




6 PAAT ' THE SCOPE OF ENGINEEHING ETHICS

also published in 1980 at the Ulinois Institute of Technology (Ladenson,
1980). The first interdisciplinary journal to emphasize articles on engineering
ethics, the Business and Professional Ethics Journal, was created in 1981,

This late development of the discipline is ironic. Engineering is the Jargest
profession numerically and affects all of us in most areas of our lives. The
skill of a surgeon’s hand affects one patient at a time; the judgment of a de-
sign engineer can influence hundreds of lives at once. Medicine manifests
itself in the yearly checkup, the miraculous cure, and the contents of the
household medicine chest; but the products of engineering confront us vit-
tually everywhere we turn our eyes and every time we do something.

Why has the general s;gmfu.anu. of engineering ethics, with its focus on
personal decision making and responsibility, only recently become appreci-
ated? In spite of the dramatic impact of engineering on our safety and well-
being, we have tended to stereotype it as a tool of vast impersonal organiza-
tions. Individuals involved in it have frequenlly been viewed as cogs in
machines rather than as responsible decision makers. Emphasis has usually
been upon products and their effects on sociely rather than upon the human
drama behind their production. Yet engineering products derive from per-
sonal creative activity in which responsible conduct can make the difference
between large-scale benefit or large-scale harm, up to and including life and
death. Engineering ethics is the discipline which examines the moral import
of that creative activity. [t explores the moral dimensions of technology
“from the inside.”

Variety of Moral Issues

There are two contrasting approaches to engineering ethics, one of which
emphasizes small everyday problems and the other larger social problems.
Those of us who tend ta view the world [rom the microcosm of our imme-
diate surrourrdings may become pri:uccupil_d with the frequently petty, but
nevertheless persistent and nagging, moral problems of everyday life and
work, What we must do is to reach beyond those problems to seek an un-
derstanding of their root causcs.

Others among us are more inclined toward a macroscopic view involving
reflections on the moral condition of society, What we need is the discipline
to reconcile the broad view with specific circumstances as they present them-
selves in differenl everyday settings.

Which approach is better? Neither by itself. What is required is ongoing
interaction between the two. In this vein we will approach our topic, taking
as examples some cases involving a wide social impact and others of a nar-
rower or more routine nature.

An engineered product or project goes through various stages of design,
manufacture or construction, testing, sales, and service. Engineers carry out
ar supervise the appropriate activities at whatever stage of this process a con-
venient division of labor has assigned them. The nature of the activity or
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ictate whether the engineers involved are by training

project will generally d
gincers, lo name only the major

awvil, electrical, mechanical, or chemical en
fields, but every field involves moral problems,

For example, as engineers carry out their tasks, there will be timés when
their activities will ultimately lead to a product which is less than useful or
safe. This may happen intentionally, or under pressure, or in ignorance. A
product may be intentionally designed for early obsolescence; an inferior ma-
terial myy be substituted under pressure of time or lack of maney; or a prod-
uct’s eventual harmful cffects may not be foreseen. Then two, because of the
size of a project, or because of the large numbers of a product sold on the
mass market, many people may be affected. And these problems arise quite
apart from the templations of bribes and other forms of outright corruption.

The following four specitic examples (some of which led to regulatory
changes) hint at a few of the areas covered by enginecring ethics:

1 Aninspector discovered faulty construction equipment and applied a vi-
olation tag preventing its continued use. The inspector's superior, viewing as
minor the infraction of a relatively insignificant regulation, ordered the tag
removed so the project would not be delayed. The inspector objected and
was threatened with disciplinary action,

2 An electric utility company applied for a permit to operate a nuclear
power plant. The licensing agency was interested in knowing what emer-
gency measures had been established for human safety in case of reactor
malfunction. The utility engineers described the alarm system and arrange-
ments with local hospitals for treatment, They did not emphasize that these
measures applied to plant personnel only and that they had no plans for the
surrounding  population. “That is suomeone else’s responsibility,”  thoy
claimed upon being questioned about this omission.

3 A chemical plant dumped wastes in a landfill. Hazardous substances
found their way into the underground water table. The plant’s engineers
were aware of the situation but did not change the disposal method because
their competitors did it the same cheap way, no law explicitly forbade the
praclice, and local government was not alest to the danger.

4 Electronics company ABC geared up for production of its own version
of a popular new item. The product was not yet ready for sale, but even so,
pictures and impressive specifications appeared in advertisements. Prospec-
live customers were led to believe that it was available off the shelf and were
drawn away from competing lines.

These examples show how ethical problems arise most often when there
are differences of judgment or expectations as to what constitutes the true
state of affairs or a proper course of action. The engineer may be faced with

the firm, from the client, from other firms

contrary opinions from within the
within the industry, or from government. And not to be left out, as indicated

in Fig. 1-1, are still other possible positions that can be taken by the profes-

sion of engineering itself, usually embodied by or represented in the form of
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FIGURE 1-1
Contexts of potential professional disagreements engineers may encounter.

a professional society. We will have more to say about the relationships be-
tween engineers and their colleagues, their managers, and their clients later,
particularly in connection with professional fracdonfs, rights, and obligations.

The four cases have already raised a number of pertinent moral questions.
To what extent should an employer's or supervisor's directives be the author-
itative guide to an engineer’s conduct? What does one do when there are dif-
ferences of judgment? Is it fair to be expected to put one’s job on the line?
Should one always follow the law to the letter? Is an engineer to do no more
than what the specifications say, even if there are problems more serious
than those initially anticipated? How far does an engineer’s responsibility ex-
tend into the realm of anticipating and influencing the social impact of the
projects he or she participates in? A

The case of the inspector told to ignore rules has numerous variations: in
the testing of prototypes or finished products in a factory, in the handling of



CHAPTER 1: INTRODUCTICN 9

financial audits, or in the response to unsolicited reports of dangerous situ-
ations, to name but a few,

The nuclear power plant situation demonstrates several wavs in which a
product’s ultimate use and possible failures may be overlooked by its design-
ers. Lack of coordination in planning for its effects on everyone connected
with it can lead to ca tastrophic results; limiting one’s attention only to the nar-
row specifications can result in the delivery of a product that satisfies the con-
tract but does not serve the needs of the customer or the public in the long run.

The questionable conduct of the chemical plant and, to a greater degree,
the ABC company falls into the category of “ethics cases™ which traditionally
have occupied the cthics review boards of professional societics. Prescriptive
codes of conduct can be established for such infractions of common decency,
and for that reason those instances constitute the majority of cases in which
action has been taken, This has encouraped the identification of engineering
cthics with a finite set of specitic maxims and regulations designed to assure
moral conduct. Yet as we shall see, the moral problems arising in this field
are not always manageable in this straightforward manner,

Normative, Conceptual, and Descriptive Inquirles

The study of the moral questions in engineering can be viewed as involving
three distinet kinds of inquiry: normative, conceptual, and descriptive,

First, and most centrally, engineering ethics involves normative inquiries.
“Normative” refers to the moral norms or standards which are desirable for
actions, attitudes, policies, organizational structures, and individual charac-
ter traits. The primary aim of engineering ethics is to identify and juslify the
nioral obligations, rights, and ideals of individuals and organizations en-
gaged in engincering, It secks to establish which preseriptions of basic duty
and higher ideal ought to be endorsed on moial grounds, and attempts to
apply those results to specific situations in a manner that yields practical
guidance,

For example, it agks the following: How far docs the obligation of engi-
necrs to protect public safety extend in given situations? What are the bases
of engineers’ obligations to their employers, their clients, and the general
public? When, if ever, should engineers be expected to blow the whistle on
dangerous practices of the employers for whom they work? Is whistle-
blowing a minimal moral duty or more a matter of heroism that goes beyond
the requirements of an engineer’s basic duty? Whose values ought to be pri-
mary in making judgments about acceptable risks in a design for a public
transport system: those of management, senior engineers, government, vot-
ers, or some combination of these? Which particular laws and organizational
procedures affecting engincering practice are morally warranted? What
moral rights should engineers be recognized as having in order to help them
tulfill their professional obligations?

Dealing effectively with normative issues, however, requires tivo further
types of inquiry. One of these is onceptual, directed toward clarifying the ba-



ERIMG ETHICS

10 PARAT 1 THE SCOPE OF ENG

sic concepts or ideas, principles, problems, and types of arguments used in
discussing maral issues in engineering,. One example of a conceptual inquiry
is secking to define “safety” and ils relationship to such ideas as “risk.” A
related conceptual inquiry attempls to sharpen understanding of entries in
codes of ethics such as the following: Engincers should “protect the safely,
health, and welfare of the public,” while they should alsa “act as faithful

agents or trustees for their employers or clients.”
The third type of inquiry sceks to uncover factual information bearing

upon conceptual and normative issues, Since it is concerned with specifying
and gathering relevant facts, it is called a descriptive inquiry. Where possible,
researchers attempt to conduct descriptive inquiries using proven scientific
techniques. Topics of special interest in the context of our discussion are the
business realities of contemporary engineering practice, the history of the en-
gineering profession, the effectiveness of professional societies in fostering
moral conduct, the procedures used in making risk assessments, and psy-
chological profiles of engineers. Determining the facts in these areas provides
an understanding of the background conditions which generate moral prob-
lems. It also enables us to deal realistically with alternative ways of resolving

those prablems.

Interrelatedness ol the Three Inquiries
To summarize, engineering cthics involves three distinct types of inquiry:

1 Normative, whose practical aim is to provide reasoned evaluations of
the conduct and character of individuals, the functioning of organizations,
and the alternative responses available to solve concrete problems. Interwo-
ven with this is the more theoretical aim of justifying the major moral prin-
ciples which cught te be affirmed by individuals and orgarizations invelved
in engineering. i

2 Conceptual, concerned with clarifying basic ideas, principles, issues,
and types of argument concerning the moral problems in engineering.

3 Descriptive, which secks to provide factual information needed for un-
derstanding and dealing with both conceptual and normative issues.

These three typig: of study are complementary and usually closely inter-
rclated, as the following example illustrates. Consider a young engineer who
becomes convinced that the level of pollutants her company is pouring inta a
stream is dangerously high, given that children are using the river down-
stream for swimming. She expresses her view to her immediate supervisor,
who says her fears are unfounded because the pollution has caused no com-
plaints in the past. Is she required to do more?

Obviously this question poses a practical normative issue. But we will also
want to know additional facts about the case, such as the nature of the pol-
lutants in this instance. Then we should want to know about the costs of con-
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trolling them, and whether the engineer's conviction that they are dangerous
is well founded. Hence a descriptive inquiry is called for.

Perhaps enough has already been said, however, to suggest that the en-
gineer definitely should take further action, since her professional judgment
has been overruled without a compelling reason. But should she merely re-
quest of the supervisor a more detailed response? Should she go above the
supervisor to higher management? Should she write to the local mayor, ar

gahizational channels constitute disloyalty

would going outside the normal or
as the right

to the company? And what is the basis for holding that she even h
t0 a cogently reasoned respanse from her supervisor?

These are further normative questions since they call for making moral
evaluations of her responsibilities and rights. Answering them will require
an understanding of the general moral obligations of engineers. And if this
understanding is to be more than an undefended opinion or intuition, it will
have to be grounded upon reasons as to why various specific moral princi-
ples ought to be affirmed. Providing these reasons is the task of a more the-
oretical inquiry, primarily normative in nature. But this inquiry will also in-
volve clarification of ideas about safety, loyalty to companies, and professional
freedom and autonomy. Hence it will involve conceptual inquiries,

Descriptive inquiries, moreover, enter the case yetagain when we attempt -

to discover the realistic options open to the engineer, as well as to provide
some estimate of their likely consequences. Those inquiries will help us un-
derstand the business, social, and political realities in which the company op-
crates. Only with this knowledge can we make a sound recommendation

about what the engineer should do.

Senses of "Engineering Ethics”

The word “ethics” (like the word “morals”) has several distinct although re-
lated meanings, Corresponding to them are various senses of the expression
“engineering ethics.”

Firsl, in the main sense used so far and in what follows, ethics is a disci-
pline or area of study dealing with moral problems. Engineering ethics, ac-
cordingly, is the discipline or study of the moral issues arising in and
surrounding engineering. As we have just seen, it involves normative (eval-
uative) inquiries, conceptual (meaning) inquiries, and descriptive (factual) in-
quiries into these moral issues, As understood here, the normative inquiries
are central, with the conceptual and factual Inquiries entering where relevant
to support the normative inquiries.

Second, when we speak of ethical problems, issues, and controversies, we
mean to distinguish them from nonethical or nonmoral problems. Here the
word “ethical” marks a contrast between moral questions and questions of a
political, legal, and artistic nature. En jineering ethics in this sense would re-
fer to the set of specifically moral problems and issues related to engineering.

Third, sometimes the word “ethics” is used to refer to the particular set of
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beliefs, attitudes, and habits which a person or group displays in the area of
moralitv. Thus we say that Mussolini’s ethics were different from those of
Dwight Eisenhower, and both differed from those of Karl Marx. We also
speak of the Romans' ethics, the Victorian ethic, the Protestant work cthic,
and socialist ethics. In doing so we are referring to people’s actual outlooks
on moral issues. This sense is linked directly to the original sense of the Greek
word ethos, which meant customs (as did mores, the Latin root of “morals”). As
such, engineering ethics would be the currently accepted standards endorsed
by various groups of engineers and engineering societies. The discipline of en-
gineering ethics has the task of examining these accepted conventions to see if
they are clear, justified, and sufficiently comprehensive.

This third sense of “engincering ethics” is purely descriptive because it
concerns merely the facts about what engincers and others believe as regards
moral problems in engineering. It is a usage in which soeial scientists espe-
cially might be interesied, since they scek lo describe and explain beliefs and
actions related lo morality. We will avoid it, however, because our main in-
terest is in normative questions about correct beliefs,

Fourth, the word “cthics” and its grammatical variants can be used as syn-
onyms for “morally correct.” For example, people’s actions and principles of
conduct can be spoken of a5 cither ethical (right, good, or permissible) or un-
ethical (immoral), and individuals can be evaluated as ethical (decent, having
moral integrity) or unethical (unscrupulous). In this usage, engineering eth-
ics would amount to the set of justified moral principles of obligation, rights,
and ideals which ought to be endorsed by those engaged in engineering. Dis-
covering such principles and applying them to concrete situations is the cen-
tral goal of the discipline of engineering ethics.

In order to simplify matters and aveid confusion, we shall restrict the ex-
pression “enginecring ethics” to the sense in which it names a discipline.
Nevertheless, we shall occasionally use the word “ethical” in its other senses
when we speak of ethical problems, an individual’s or group’s ethics, and
ethical conduct. The context will make it clear which of these is meant.

Engineering Ethics and Philosophy

Much & engineering ethics can be viewed as part of applied philosophical
ethics. Like medical, legal, and business cthics,” it is focused upon practical
moral problems but seeks where passible to apply methods and theories de-

rived from more general philosophical principles.
Thus, applied ethics necessarily makes contact in many places with ethical

*We might nate here that the closest cousin of engincering ethics is business ethics, which is
alsu now undergoing rapid development. Since most engineers are salared employees, and
since enginecering decisions are usually tied to business decisions, it is not surprising that moral
problems in engineering and business often overlap. The question, for example, of what is
wrong with offering and accepling more than nominal gifts when negotiating contracts for en-
gineering services is at once an issuc in engincering ethics and business ethics.
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theory. This is because applied cthics is concerned with uncovering cogent
moral reasons for beliefs and actions, as opposed to aceepting uncritically
whatever beliefs or actions might happen to strike onoe’s fancy as being correct
ata given moment. And the general moral principles to which such reasons
make reference either explicitly or implicitly are directly linked to ethical the-
ary.

We say, for example, that a given action js wrong because it amounts to
accepting a bribe in the context of negotiating a contract, and bribes are
wrong because they unfairly influence judgment and decisions. This claim is
based on a general principle that cantract negoliations eught to be impartially
centered on the merits of the contract alene. And that general principle, in
turn, will be justified by appealing to a higher-order principle to the effect
that we ought to be fair and impartial in certain situations. Such higher-order
principles, when developed and in fegrated within theories of justice, consti-
tute the broad philosophical perspectives on conduct that ethicaj theory can
provide,

An analogy might help clarify the relationship between applied and gen-
eral philosophical ethics. Engineering is itself an applied science which
draws upon principles from goaeral physics and 1miathematics. Itis “applied””
in the sense that it is aimed at finding practical soliitions to conerete prob-
lems by applying either theoretica] knowledge or t!» more intuitive under-
standing of a field gained after years of working within it. “Puge” science and
mathematics, by contrast, are directed toward obtaining new knowledge,
usually of a general sort. Practical enginecring solutions are often obtainable
without having to await final proofs of theoretical principles. On occasion
particular engineering solutions wil] have a wide importance, however, and
will provide insights that can be fed back into the more theoretical levels of
science. Thus there arises a dynamic interplay between applied an! so-called
“pure” scicnce.

Much the saime can be said of the relationship between applied and gen-
eral ethics, remembering that here the concern is with mor1! instead of sci-
entific issues. General ethics tends to emphasize theoreti. || knowledge and
exasines praciical cases only in order to illustrate and test theories. Applied
ethics, by contrast, focuses “pon concrete problems for their own sake, and
invokes general theory where helpful in dealing with those problems. [t s
not the task of applied ethics per se to re olve long-standing philosophical
disputes over tie validity of general mora! prrspectives.

On occasion, however, applied cthics may well yield insights having a
more theoretical importance, Future developments in engineering ethics
seem likely to provide fruitful directions for thinking about enduring philo-
sophical questions concerning the nature of collective responsibility, legiti-
mate authority, justice within cconomue systems, and moral rights within
complex institutions.

Philosophy for its Part plays a major role in supplying the basic concepts
and theories needed to clarify the nature of othical problems and issues in
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engineering. Sometimes it can yield a heightened perception of those prob-
lems by placing them in perspective as aspucts or instances ot broader prob-
lems. For example, we shall see later how some appeals to codes of engineer-
ing ethics when Lrying lo answer moral questions are problematic because
the appeals presuppose a narrow kind of conventionalism in ethics. At other
times philosophy can clarify general concepls which arise when thinking
about any moral issue. An example of this to be dealt with in Chap. 2 is the

concept of ethical dilemmas.

Study Questions

1 Cite examples of ethical problems which can arise in the production of a new type
of motor bicycle as it passes through the stages of design, manufacture, testing,
sales, and service. Use your imagination in developing the details of at least one
problem at cach stape. .

2 The following three illusirations are based upon actual cases, With respect to each,
first state what you see as the normative, or evaluative, issues involved. Then iden-
tify any descriptive inquirics which you think might be needed in making a reliable
judgment about the case, Finally, are there any ideas or concepts involved in deal-
ing with the moral issues that it would be useful to clarify?

a A County Engincer in Virginia demanded a 25 percent kickback in secret pay-
ments for highway work contracts he issued. In 1967 he made such an offer to
Allan Kammerer, a 32-year-old civil engineer who was vice president of a young
and struggling consulting firm greatly in need of the work. Kammerer discussed
the offer with others in the firm, who told him it was his decision to make. Fi-
nally Kammerer agreed to the deal, citing as a main reason his concern for getting
sufficient work to relain his current employees (Fairweather, 54-55).

b In 1970 Carl Houslon was assigned as a welding superintendent to a nuciear
power plant under construction. According to Houston, even his preliminary ob-
servations revealed numerous poor welds resulting from the use ol poor proce-
dures and improper malerials. He considered Lhis 1o be the result of improper
training given lo the welders and told his manager that if the situation was not
corrected he would write to the main headquarters, Houston then described the
siluation to some of the subcontractors of the project, an act which led to his be-
ing fired for insubordination (Houston, 1975, 25-30).

¢ The principal project finance officer for a large firm learned that an engineer had
been charging his personal long-distance phone calls to a cligpt for several
months. ‘The officer informed the engineer’s superviser about lhiﬁ. The charges
were around $50 a month, It was extremely unlikely that the client would learn of
them since the contract involved several million dollars, and if he did it would be
casy to explain the situation as a bookkeeping error. The engineer was one of the
firm’s most valued employees, someone the supervisor regarded as the key to
much of the hoped-for success of the firm during the next 2 years. The supervisor
decided to ignore the situation. (From an unpublished case study written up by
William Litle.)

3 In response to a request by the Monthly Newslelter of The National Project on Phi-
losophy and Engineering Ethics for brief definitions of engincering ethics, the fol-
lowing three suggestions were submitted and printed in the May-June 1979 issue.
Which, if any, of the four senses distinguished above does cach author seem to

have in mind?
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2 “Moral principles accepted by the profession relative to the practice of engineer-

ing.” (Don Wilson, Engineer at Michael Baker, Ir., Inc.)

b "The rights and responsibilitios of those persons who practice the profession of
engineering."” (Albert Florgs, Department of Philosophy, California State Univer-
sily, Fullertan.)
“If the task of defining tngieening ethics s supposed Lo result i the articulation
of a set of cthical principles which are individually necessary and jointly suffi-
cient to distinguish engineering othies from, say, business cthics, then there
seems little hope that such a resu)t is possible. For there will be an engrieering
ethics in this sense, that is, an ethics with principles which are engineering-
specific, if and only if there are elhical aspects of engineering practice which are
unique to the profession. .. The clhical issues which bother the reflective engi-
neer today revolve around questions of truth-telling, confidentiality, and obliga-
tions to employericlient vs, obligations to the public. But these ethical issues have
been addressed by physicians for hundreds of years....” (Thomas A. Long, De-
pastment of Philosophy, University of Cincinnati, used with permission. )

1 Afe ! inilion of engineering ethics will be linked with a definition of engineer-
ing. One broad definition of engineering says it is the application of science in the
use " vahiral resources for the benefit of society or humanity. Such a notion would
Be p.. ¢ ous if it implied that vngincers are the only ones who participate in
engineering as so defined (Ramo, 12), But if (his implication is avoided, the defini-
tion has the o Ivantage of cmp!msizing how all of us—citizens, engincers, manage-
ment, vientists, technicians, sovernment regulators—are participants in engincer-
ing and as such should be concerned with the field of engineering ethics.

Consulta dictionary, an encyclopedia, and an intraductory engineering textbook
to see how they define engineering, Then carefully slate the definition you prefer in
connection with thinking about enginecring ethics,

5 The terms “moral,” “virt 10, and “character” have acquired meanings in colloquial
use which make them awkward to uyse at times. Find their etymological roots and
describe how today's use often departs from their original or former meanings.

n

AIMS IN STUDYING ENGINEERING ETHICS
Whal is the point in studying engineering ethics? And what can be gained
from taking a course or a seement of a course devoted to jt?

As suggested above, dying engincering ethics should increase the abil-
ity of engineers, ma nagers, citizens, and others to confront the urgent moral
questions raised by technological activity. Yet more nceds to be said about
how this is to be achieved through college courses, continuing education, or
individual study.

Should the study of engineering ethics aim at inculcating particular moral
beliefs? We do not think so. Instead, the aim should be to empawer individ-
uals to reason more effediwi}' concerning moral questions, The aim should
be to strengthen moral autonomy,

Maral Autonomy
pussible topics, and each af us will have special

Of course there are many
practical

interests in probing different issues, Yot we believe that a shared
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goal in studying cthics should be to think clearly and critically about moral
jesyos. To invoke a term widely used in ethics, the unifying goal should be to
increase one’s moml autonomy in developing, expressing, @ nd acting on rea-
soned moral views,

“Autonomy’ literally means “gelf-ruling” or "independent.” But not just
any kind of independent reflection about ethics amounts to moral autonomy,
Maral autonomy can be viewed as the ability to think, and the habit of think-
ing, rationally about othical issues on the basis of moral concern. This foun-
dation of moral concern, or general responsiveness to moral values, derives
primarily from the training we receive as children in sensitivity to and con-
cideration of the needs and rights of others. Where such training is absent, as
it often is with abused or neglected children, the tragic result can be an adult
sociopath capable of murdering withoul compunction. Sociopaths, who by
definition lack a sense of moral concern and guilt, are never morally auton-
omous—no matter how “independent” their intellectual reasoning about
ethics may be.

Adult moral concern, of course, can be evoked (or numbed) on specific
occasions by any number of influences: friends, minislers, sacial events, nov-
¢ls, movies, and inspiring teachers of whatever subjects. 1t would be SUrpris-
ing if the topics dealt with in ethics courses did not call forth maoral concern.
Nevertheless, the main point of taking a course on applied ethics shibuld be
to improve the ability to reflect critically on moral issues.

This can be accomplished by improving various practical skills that will
help produce effective independent thought about moral issues. As related
to engineering ethics these skills include the following:

1 Proficiency in recognizing moral problems and issues in engineering.
This involves being able to distinguish them from, as well as relate them to,
problems in law, economics, religious doctrine, or the descriptions of phys-
ical systems.

2 Skill in comprehending, clarifying, and critically assessing arguments
on apposing sides of moral issucs.

3 The ability to form consistent and comprehensive viewpoints based
upon consideration of relevant facts.

4 Imaginalive awartness of alternative respogses to the issues and cre-
ative solutions for practical difficulties. 4

5 Sensitivity to genuine difficulties and subtleties. This includes a willing-
ness to undergo and tolerate some uncertainty in making troublesome moral
judgments or decisions.

6 Increased precision in the use of a common ethical language, which is
necessary in order to be able to express and defend one’s moral views ade-
quately to others.

7 Enriched appreciation of both the possibilities of using rational dialogue
in resolving moral conflicts and of the need for tolerance of differences of

i

perspective among morally reasonable people.



' CHARTER 11 INTRODUCTION 17

8 An awakened sense of the importance of integrating one's professional
life and personal convictions—that is, the importance of maintaining one's
moral integrity.

Most of us value moral autonomy for its own sake. [ts exercise is central to
what we think of as the possession of a mature moral outlook, that is, one
which is something more than secundhand and passively adopted. Yet we
ecause we believe that it tends to Jead (3 morally responsible
conduct or is an integral part of being a responsible person. Certainly some
faith in the ability of people to reflect on moral issues as morally autonomous
individuals is presupposed in any attempt to engage in serious dialogue
about ethics.’ And an affirmation of the individual’s right to develop and ex-
ercise reasoned moral perspectives presupposes that most people have a
large capacity for acting responsibly out of humane values, It is in this spirit
that we, as authors, wish to enter into the discussion of engineering cthics.

also value it b

Kohlberg's Theory of Moral Development

These comments on moral autonomy can be related to recent work in the
psychology of moral development. In particular, they pertain to the psycho-
logical theories of moral development set forth by Lawrence Kohlberg and
Carol Gilligan. -

Building on the pioneering work of Jean Piaget, Lawrence Kohlberg sug-
gested there are three main levels of moral development (Kohlberg, 1971).
They are distinguished by the degree of moral cognitive development, that
is, by the kinds of reasoning and motivation an individual adopts in response
to moral questions.

Most primitive is the Preconventional Level, in which right conduct is regarded
as whatever directly benefits oneself. Individuals are motivated primarily by
the desire to avoid punishment, by unquestioning deference to power, orbya
desire to satisfy their own needs. This is the level of development of al] young
children and a few adults who never manage to 20 beyond it

Next is the Canventional Level, in which the norms of one’s family, group,
Or society are accepted as the final standard of morality. These norms or con-
ventions are adopted uncritically as being correct because they represent au-
thority. Individuals at this level are motivated by the desire to please others
and to meet the expectations of the social unit, regardless of immediate ef-
fects on their self-interest, Loyalty and close identification with others have
overriding importance, Kohlberg's studies reveal that most adults never ma-
ture much beyond this Stage.

Finally, the Postconventional Level is attained when an individual comes to
regard the standard of right and wrong as a set of principles having to do
with rights and the general good that are not reducible to self-interest or to
social conventions, Kohlberg calls these individuals autornomons because they
think for themselves and do not assume thal customs are always right. They

R

e



{8 PART 1. THE SCOPE OF ENGINEERING ETHICS

also seek to reason and live by general principles, such as the Golden Rule
(“Do unto others as you would have them do unto you'), which apply uni-
versally to all people in all cultures. Their motivation is to do what is morally
reasonable for its own sake (rather than solely from ulterior motives), to-
gether with a desire to maintain their moral integrity, gelf-respect, and the

respect of other autonomous individuals.

Kohlberg's schema of moral development has an obvious connection with
what we said about the goals of studying cthics in college. To be morally re-
sponsible, one must be able and willing to exercise moral reasoning, and this
in turn requires overcoming passive acceptance of the dominant conventions
in one’s society or “in group.” Yet moral responsibility emerges from a foun-
dation of early moral training by one’s parents and culture. This early train-
ing, which involves submitting to the power of one’s parents, makes possiblc
later growth beyond complete self-centeredness (at the Preconventional
Level) and uncritical acceptance of customs (at the Convenfional Level) to-
ward respect for the rights of ather people (at the Postconventional Level).

But how does Kohlberg know that these are the correct stages specifying
moral development or growth? How does he know that his “higher” levels
represent more advanced stages of moral maturity? He contends that ad-
vanced stages constitute a “petter cognitive organization” that embodies
more distinctions and represents a more universalized perspective. But why
does that amount to moral progress, and not mercly to increased intellectual
sophistication?

The answer to these questions is not found by a mere appeal to facts about
the numbers of people who reach each level. As we noted, Kohlberg thinks
that relatively few people reach the Postconventional Level, and hence his
schema does not record the path of moral development that the majority of
people follow. Instead, Kohlberg seems to base his schema on the fundamen-
tal assumption that movement toward autonomy is morally desirable. This is
consistent with the view expressed earlier that moral autonomy is an inher-
ently valuable general character trait essential for exercising moral responsi-
bility. But it deserves emphasis that this is a normative claim, not a purely
descriptive or psychological claim.

Could it be that Kohlberg bases his work on other moral assumptions that
are somewhat more controversial? In particular, what should Qe said about
his emphasis on abstract universal rules and rights? J

Gilligan's Theory of Moral Development

One of Kohlberg's former students and colleagues has challenged his work
on precisely this point and done 50 in a manner relevant to contemporary
debates over male and female approaches to morality. In her book, I a Dif-
ferent Voice, Carol Gilligan charges that Kohlberg's studies are distorted by a
male bias. Not only did he conduct his studies primarily with male subjects,
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but according to Gilligan he approached his studies with a typically male pre-
occupation with general rules and rights.

Gilligan’s own studies suggest that there is some tendency for men to be
more interested in trying to solve moral problems by applying abstract moral
principles. Males tend to resclve moral dilemmas by determining which
moral rule is most important and should override other moral fules relevant
to the dilemma. Women, by contrast, try harder to preserve personal rela-
tionships with all people involved in a situation. In order to do so, they focus
greater attention on the details of the context in which the dilemma arises,
rather than invoking and trying to rank general rules. Gilligan refers to this
context-oriented emphasis on maintaining personal relationships as the efhics
of care, and contrasts it'with an effics of riles and rights,

Both males and females sometimes use both kinds of ethics. Gilligan
wishes to draw attention only to a difference in emphasis, not a sirict differ-
ence based on gendeo:. Moreover, she does not attempt to answer the ques-
tion of whether this diference in emphasis is due to biology (genetic deter-
mination) or to social conditioning.
igan’s criticism of Kohiberg clearer, consider the most

In order to make Gl
famous example that Kohlberg used in his questionnaires and interviews,

This example, called “Heinz's Dilemma,” involves a woman living in Europe
who will die from cancer unless she oblains an expensive drug which the
doctors think will help her. Her husband, Heinz, cannot afford to purchase
the drug. The lgcal pharmacist is charging 10 times the cost of making the
drug. He also invented the drug and remains the sole source for obtaining it.
The husband goes to everyone he knows seeking to borrow money, but he
manages to raise only half the money needed to purchase the drug, When he
asks the pharmacist to sell the drug at a cheaper price or to let him pay for it
later, the pharmacist refuses. In desperation, Heinz breaks into the phar-
1acy and steals the drug. Was the theft morally right or wrong?

Applying his schema of moral development, Kohlberg ranked experimen-
tal subjects according to the kinds of reasoning they used about the dilemma
(and not depem{lng on their specific answers or conclusions). For example,
the subjects who said that Heing did wrong because he broke the law are
reasoning at the Conventional Level, in which right conduct is regarded as
simply obeying the law. Also at this level are subjects who said the husband
did right because according to their religious beliefs God commanded that
human life is sacred and God should be obeyed. By contrast, subjects who
said that the right to life of the wife is inherently more important than the
property right of the pharmacist are reasoning at the Postconventional Level.

Women, interestingly enough, tended to cluster more frequently than
men at Kohlberg's Conventional Level. This was because they showed
greater hesitancy about stealing the drug and searched for alternative solu-
tions in terms of the context. For example, they recommended further at-
tempts to reason with the pharmacist and to find creative wavs to raise the
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necessary money. Kohlberg inferred that the women were overly preoccu-
pied with conventional rules against stealing and that they were also wishy-
washy in applying general principles about the right to live.

Gilligan, however, drew a very different conclusion from this data. She
contended that it reveals a greater sensitivity to people and personal relation-
ships, including the relationship with the pharmacist and the wife (who
would not be helped if the husband ended up in jail for stealing the drug).
She also saw value in the contexl-oriented reasoning used by women who
did not locate the solution of the dilemma in abstract general rules ranked in
order of importance,

Drawing on such reinterpretations of Kohlberg's experimental data, and
combining them with her own studies of women, Gilligan offered a strikingly
different schema of moral development. She recast Kohlberg's three levels of
muoral development as stages of growth toward an ethic of caring. Gilligan’s
recasting looked something like this: g

The Preconventional Level This is roughly the same as Kohlberg's first level
in that the person is preoccupied with self-centered reasoning. Right conduct
is viewed in a selfish manner as solely what is good for oneself.

The Conventional Level Here there is the opposite preoccupation with not
hurting others and with a willingness to sacrifice one’s own interests in order
to help or nurture others, Women are especially prone to fall prey to the cul-
tural stereotypes that pressure them always to be willing to give up their per-
sonal interests in order to serve the needs of others.

The Postconventional Level The individual becomes able to strike a reasoned
balance between caring about other people and pursuing one’s own self-
interest while exercising one’s rights. The aim is to balance one’s own needs
with the needs of others, while maintaining relationships based on mutual
caring. This is achieved through context-oriented reasoning, rather than by
applying abstract rules ranked in a hierarchy of importance.

How does Gilligan’s theory of moral development relate to our empha-
sis on moral autonomy as a goal of studying ethics at the college level?
Like Kohlberg's theory, it is entirely compatible. Note that we did not de-
fine autonomy as separateness from other peaple. On the contrary, we
said that autonomy requires independent reasoning qn the basis of moral
concern. That concern is often best understood in terins of caring for oth-
ers and trying to maintain personal relationships with them. Moral auton-
omy may well have as much te do with caring for other people within a
community based on personal relationships (as Gilligan says) as it does
with being sensitive to general principles and human rights (as Kohlberg
says). And it surely has to do with sensitivity to the subtleties of special
situations (consistent with Gilligan’s emphasis on context-oriented rea-
soning), just as it does with appreciation of general moral principles and
rights (consistent with Kohlberg).

[T
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Consensus and Controversy

When individuals eaeraise moral antonemy, there is no assurance that they will
arrive ateither the truth or the same verdicts as other people exercising their moral
autonomy. Indeed, there seem to be some basic moral differences which are
not reducible to disagreements over facts or errors in logical inference. Perhaps
this is inevitable with a subject like morality which is not as precise and clear-
cut as arithmetic (Aristotle, 936). Tolerance requires us to allow room for dis-
agreement among autonomous, reasonable, and responsible persons.

This suggests that the aim of teaching engineering ethics should not be to
produce a unanimous conformity of outlook, even if such conformity could
be achieved by resorting to indoctrination, authoritarian and dogmatic teach-
ing, hypnotism, or other autonomy-destroying techniques. Indeed, just as
one major goal of investigators in the ficld of engineering ethics should be to
uncover ways of promoling tolerance in the exercise of moral autonomy by
engincers, the same goal should be sought in courses on engineering ethics,

This similarity between the goals of courses on engineering ethics and the
goals of responsible engineering can be extended, In both the classroom and
the workplace there is a need for authority: teachers having authority over
students, and managers having authority over engineers, Both situations
presuppose the need for some consensus concerning the role of authority. Is
such a consensus undermined by stressing the moral autonomy of individu-
als to develop and express their own moral views?

Part Il of this book responds to this question in detail. Indeed, the question
is tacitly considered throughout the book as we discuss specific issues and ex-
amples. Here we wish to note two gencral points about the relationship be-
tween autonomy and authority, illustrating them by reference to the classroom.

The first point is that moral autonomy and respect for authority are not
inherently incompatible. Moral autonumy, by definition, is exercised on the
basis of moral concern for othgr people and recagnition of good moral rea-
sons. In addition, valuing moral autonomy presupposes faith in most peo-
ple’s capacity for moral reasonableness. Now, there is a very good reason for
accepting authority in the classroom. Authority provides the framework in
which learning can take place, This reason, and not sheer cocrcion, underlies
the acceptance of authority by most students and professors. Without this
rough consensus among autonomous members of the academic community,
classes could not be conducted in orderly ways, cheating would be encour-
aged, and trust and respect between faculty and students would be eroded.
Considered in this way, the constraints inherent in respecting authority of
professors are not much different from Lthose imposed by a conductor on the
musicians in an archestra.

Nevertheless, and this is the second point, sometimes a tension does arise
between the need for autonomy of individuals and the need for consensus
about authority. For one thing, authority and the rules it generates are not



Aa A AT FENeTS . =

22 PART 1: THE SCOPE OF ENGINEERING ETHICS

always clear-cut. There may arise good-faith differences among students and
faculty as to what is consistent with rules of a given class, differences that
need to be discussed openly whenever possible.

Cheating, for example, is clearly forbidden. But is it always clear what
cheating is? It is easy to give a general definition: cheating is dishonesty in
trying to gain something underserved or in falsely representing one’s work.
But is it dishonest to work in groups on an assignment? Is it dishonest to look
al a®previous exam that is widely circulated among students? Does it matter
thadonly a few students may have access to a previous exam if it is known
that the professor rarely repeats exams?

Most of us know from our own experience that there are gray areas con-
cerning course requirements and that autonemous reflection does not always
result in everyone sceing eye to cye about them. Additional conflicts be-
tween autonomy and authority arise when authority is abused, or seems to
be abused. In small classes it is usually assumed that students should be al-
lowed to express their own views, and that authority is abused when discus-
sion is discouraged by a professor's intimidating approach. Yet there may be
reasonable differences concerning how much time should be allowed for dis-
cussion and also concerning what is an intimidating approach.

Study Questions

1 Most of us agree thal the dogmatic leaching of ethics can threaten the exercise of
moral autonemy. Does this mean that college teachers should withhald expression
of their own views on moral issues?

2 Deseribe a clez ¢ cut example of a situation in which one person tries to indoctrinate
another into holding a particular belief or value. Does the attempt center more on
what is said (for example, false views, one-sided views, elc.) oron how the view is
presented (for example, with intimidation, intolerance, the suppression of criti-
cism, etc.)?

3 Respond to the following argument: “The primary goal of a course on engineering
cthics ought to be to have students m "o standards of professional conduct
specified in the major enginecring o5 of ethics. This is because the codes are
formulated by the engineering societies which officially speak for the engineering
professional on moral issues. Encourey 1 ¢igineers o think autonomously threat-
ens to produce chaos within organizatic

4 Present and defend your view about Heinz's Dilemma; Should Heinz have stolen

the drug in order to help his wife? Also, sing the diemma as a focus, explain

whether you find Kohlberg's or Gilligan’s theory more illuminating as an account of
morally mature reasoning about the dilemma.

In 1959, C. P, Snow, an English scientist turned novelist, delivered a famous lecture

entitled “The Two Cultures” (Snow). In it he warned of an increasing gap in com-

munication and mutual appreciation between people educated primarily in science
and those educated in the humanities. If you have experienced such a gap, what
harm do you see it causing? How can education contnbute to bridging the gap, and
in particular how might the study of engineering ethics serve as one bridge be-
tween the “two cultures''? Do you see a different gap between the practice-oriented

u
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+ and the more theorv-

disciplines, which include eagineering and applied cthics
ranches of phi-

oriented disciplines, such as pure mathematics and more esoteric b
losophy?

SUMMARY

Various things may be meant by the expression “engincering ethics.” In this
book enginecring ethics will mean the examination of the moral issues in en-
gineering and the field of study which results from that examination. It cen-
ters on a normative, or evaluative, inquiry into how people and organizations
involved in engineering ought to be and to act, and what laws, codes of eth-
ics, and institutional norms morally ought to be in effect. But it also involves
conceptual inquiries aimed at clarifying the meanings of key ideas and issues
and descriptive inquiries designed to provide relevant factual information.

The issues in enginecring ethics are wider in scope than the moral prob-
lems confronted specifically by engincers, for they include the moral problems
bearing on engincering faced by many other people, including consumers,
managers, scientists, technical writers, lawyers, and government officials.
Even though the emphasis in this book will be on those problems as they relate
to engineers, it will become clear in the course of our discussion that the re-
sponsibilities of engineers must be understood in conjunction with the rights
and obligations of these other people, especially consumers and managers.

Engineering ethics is intimately tied to philosophical ethics, and it can be
viewed as a branch of applied philosophical ethics. This is especially true
wherever general ethical theories and distinctions are applied in order to (1)
enrich our understanding of the nature of the moral problems and issues in
engineering, (2) provide reasoned responses to those problems, and (3) clar-
ify the meanings of key concepts and distinctions.

The practical aim in studying and teaching engineering ethics is to help
foster moral autonomy. Moral awtonomy is the ability 0 arrive al reasoned
moral views based on the responsiveness to humane values most of us were
taught as children. This does nat require that a person always reach the
“correct” moral view. But it involves displaying competencies and sensitivi-
ties such as the following: the abilities to discern moral problems and to clar-
ify them, to work out reasoned and sometimes creative responses to them
while taking account of opposing viewpoigts, and to exercise the verbal and
communicative skills relevant to discussing ane’s views with others.

Moral autonomy is an achievement made possible in part by a foundation
of early moral training that helps instill moral concern. Psychologists
Lawrence Kohlberg and Carol Gilligan trace the development of autonomy in
three major stages: the Preconventional Level of self-centeredness, the Con-
ventional Level of respect for conventional rules and authority, and the
Postconventional Level of autonomy. Kohlberg gives greater emphasis to rec-
ognizing rights and abstract universal rules, whereas Gilligan stresses the im-

portance of maintaining personal relationships based on mutual caring.
\



CHAPTER

MORAL REASONING

On October 10, 1973, Spiro T. Agnew resigned as Vice President of the
United States amidst charges of bribery and tax evasion related to his previ-
ous service as County Executive of Baltimore County. A civil enginzer and
lawyer, he had risen to influential positions in local government. As County
Executive during 1962 to 1966 he had the authority to award contracts for
public works projects to engineering firms. In exercising that autharity he
functioned at the top of a lucrative kickback scheme (Cohen 1974).

Lester Matz and John Childs were two of the many engineers who partic-
ipated in that scheme. Their consulting firm was given special consideration
in receiving contracts for public-works projects so long as they made secret
payments to Agnew of 5 percent of fees from clients. Even thaugh their firm
was doing reasonably well, they entered into the arrangement in order to ex-
pand their business. They felt that in the past they had been denied contracts
from, the county because of their lack of political connections.

Meral Problems and Dilemmas

If we say that Matz and Childs confronted a moral problem, we might mean
several things. We could be calling attention to the fact that they were in a
situation calling for a decision involving moral considerations about fair prac-
tices, honesty, and avoiding deception. Or we could mean they were
tempted to ignore these moral considerations and violate moral rules like
“Dao not cheat.” But we would probably not intend to imply there was any
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serious doubt or ditficulty in determining what they were morally required to
do—that was clear-cut. The only uncertainty was whether they would decide
to do what was morally proper.

Usually, however, when we speak of moral problems we have in mind
situations where what ought to be done is not so straightforward and obvi-
ous. Those situations may involve two sorts of murkiness or complexity
which set them in shifrp contrast to the case of Agnew, Matz, and Childs,

First, it may be unclear to the individuals involved which, if any, moral
considerations or principles apply lo their situation. An engineer starting a
new job, for example, may have doubts about whether it is morally permis-
sible to accept an expensive desk set as a gift from a salesperson with whom
her company does business. Would this be accepling a bribe? Would it create
a conflict of interest? Perhaps a conversation with a colleague will answer
these questions. But there will always be troubleseme cases where there is
considerable vagueness about whether the “gift”’ is an innocent amenity or
an unacceptable bribe.

Second, it may be perfectly elear which moral principles apply lo one’s sit-
uation. The difficulty instead might be that two different moral principles,
both of which apply to one's situation, come into contlict or that one princi-
ple scems to point simultaneously in two different directions. These kinds of
moral problems are called moral dilentinas.

Stated more fully, nmoral dilenimes are situations in which two or more
moral obligations, dulies, rights, goods, or ideals come into conflict with one
another, and at least on the surface it appears that not all of them can be
fulfilled or respected. It is also possible for one moral principle to have two or
more incompatible applications in a given situation.

Moral dilemmas occur frequently, although usually there is only moderate
difficulty in seeing what should be done. We make a promise to a friend,
thereby crealing an obligation to do what we have promised. Qur parents
become ill and staying home to help them prevents us from keeping the
promise. The dilemma, which consists ol a conflict belween the duty to keep
promises and an obligation to one’s parents, can usually be resolved by an
apologetic phone call to the friend. Or again, we make onc promise to our
employer and another to a colleague, and it turns out that we cannot keep
both. Here the general duty to keep promises has two incompatible applica-
tions. Once again, anapology to the offended party will often settle the matter.

Yet dilemmas are not always so casily dealt with, Resolving some of them
can require searching, even agonizing, reflection. Contemporary engineering
practice makes it virtually inevitable that nearly all engineers will be con-
fronted with some moral dilemmas during their careers. Indeed, this is true
of all professionals, including physicians, lawyers, and teachers.

In the next section we will intraduce four ethical theories that can be use-
ful in confronting moral dilemmas. But first it will be helpful to sharpen our
understanding of what morality is.
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WHAT IS MORALITY?

We defined engineering ethics as the study of moral problems in engineering
and the study of related questions about character, moral ideals, and moral re-
lationships. But what is the meaning of the word “moral” in this definition?
One suggestion frequently given in dictionaries is that morality concerns
what ought or ought not to be done in a given situation, what is right or wrong
about the handling ef it, or what is geod or liad about the actions of the people
involved in it. But his deflinition is inadequate for two reasons, On the one
hand, morality concerns not just actions, but also good and bad character
(what people ought to be, not just do), relationships (that ought to be sus-
lained), and ideals (to which we ought to aspire),
On the other hand, mere reference to words like “ought,” “right,” and
“good” does not suffice to define even the dimension of morality concerned
with conduct, For there are many nonmeoral usages of these words and ideas,
Thus, in order to start a car a person ought to put the key in the ignition—that
is the right thing to do. People ought to brush their teeth before leaving for
school or work, and it is good {1 avoid drinking so much coffee that one be-
comes jittery. To increase profits a company ought to try to cut unnecessary
costs while increasing efficicncy. None of these judgments would typically
be counted as moral ones, Moral judgments are about what merally ought or
ought nat to be done, what is maorally right or wrong, and what is morally
good or bad. Since the word “morally” is but the adverbial form of the ad-
fective we are trying to define, we are caught in a circle if we cannot move

beyond these general evaluative notions.
Some progre:s can be made if we characterize moral judgments in terms

of the particuli. s of reasons used to justify them (Frankena, 1973, 110).
This is because such reasons will typically differ significantly from the
grounds we gir Justifying other types of value judgments. If we ask why
persons ought to brush their teeth, the answer will be in terms of health and
social etiquette. 77 we ask why a certain painting is judged to be a good one,
the answer will . . i terms of its striking lines, color, unity, symbolism, and
so on, Giving these reasons in support of judgments makes it explicit that the
judgments are nonmoral ones. Thus, too, il an engineering design is said to
be a good one simply becausc it is simple, elegant, ur cost-effective, we know
that technical and business values are at issue rather than specifically moral
reasons.

What, then, are moral reasons and ideals? If this question calls for a com-
prehensive characterization, there is no easy answer, Morality is complex
and not easily encapsulated. The theories about right action presented in the
next section can be viewed as attempts to offer precise characterizations of
morality, but as we shall see, even they are controversial.

If the question, by contrast, calls for examples of moral reasons and ideals,
those are easy enough to provide. We are all familiar with a variety of such
examples. They concern, for instance, respecting persons by being fair and
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just with them, rc apu..n}; their rig hts, LLLp.n" our g Iromises, av ulc.mh un-
necessary offense and pain to them, avoiding Lhcnl:m- and dishonesty (of the
sort \I.}t.r, Childs, and Agnew engaged in). They also concern canng for oth-
ers by being sometimes willing to help them (especially when they are in dis-
tress), to show gratitude for favors, to be compassionate in response to their
suffering. There are also high ideals thal inspire us to go beyond the minimal
requirements of moral duty, such as the ideals of selfless devotion to causes
like ending world hunger, promoting world peace, and helping to advance
disadvantaged groups. Such ideals may involve a highly personal dimension
of morality that is desirable, though optional, for people to pursue. But there
are also professional ideals, as we shall see, that should be fostered among
practicing engineers.

Moral reasons and ideals, we have said, form a distinct category of value,
different from other categories of values. Let us make this clearer by relating
and contrasting moral values to three other types of values: self-interest
(one's personal ;;;'!::d}, law, and roligion. In each case, we will consider at-
tempts Lo reduce morality to these other types of value. Following this dis-
cussion we lurn Lo thearies of right action.

Self-Interest and Ethical Egoism «

It seemed casy to recognize that Matz and Childs should not have partici-
pated in the kickback scheme supervised by Spiro Agnew. That was because
they were pursuing their own private good in a situation where they should
have had regard to the requirements of fairness and honesty in business.

Bul suppose this judgment were challenged as follows: If Matz and Childs
did wrong, it was because they adopted an overly narrow view of their own
self-interest. Self-interest is what is good for oneself in the long run. Matz and
Childs took foolish risks, which in the long run resulted in their being caughl
and probably hnrnlﬁcd more than if they had not paid the kickback money. In
general, people should always and only pursue their sclf-interest, but in do-
ing 50 they should be carcful to assess that interest rationally in light of the
facts.

This view is called Ethical Egoisn: “ethical” because it is a theory about mo-
rality, and “egoism’’ becausc it says that the sole duly of each of us is to max-
imize our own good. According to ils proponents, moral valies are reduced
to concern for oneself (prudence), but always a “rational” concern requiring
consideration of one's long-term interests (Rand, 1964).

Defenders of Ethical Egoism draw a distinction between narrower and
wider forms of self-interest. To be selfishly preoccupied with one’s own pri-
vate good to the point of indifference and disregard for the good of others
will generally cut one off from rewarding friendships and love. Thus the
“paradox of happiness’: Te seck happiness by blinding oneself to other peo-
ples happiness leads to one’s own unhappinds. Personal well-being gener-
ally requires taking some wider interest in others, although the rational ego-
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ist insists that the only reason for showing an interest in others is for the sake
of oneself.

There is a problem with this last claim, however. Friendship and love
seem lo require—by definition—caring for other people at least in part for
themselves, not from ulterior motives of self-concern. They require valuing
other people for their sakes, and not solely because they serve one’s personal
ends.

Elhicc.g egoists also try to defend their position by contending that an
ironic cohsequence of everyone rationally pursuing their sclf-interest is that
everyone benefits. For example, the classical economist Adam Smith and his
contemporary defender Milton Fricdman believe that society benefits most
when (1) individuals pursuc their private good, and (2) corporations (as ex-
pressions of many individual wills) pursue maximum profils in a competitive
free market (Smith; Friedman, 1962). The idea is that this will make the econ-
omy prosper, thereby benefiting everyone, because each individual and cor-
poration is in the best position to know what is good for them and how best
to pursue that good.

We will return to the views of Smith and Friedman in Chap, 6. Here we
express our strong doubt that private pursuitof self-interest, whether at the
individual or the corporate level, always works out to everyone’s advantage.
Ta be sure, often it does, and often the requirements of morality and pru-
dence point in the same direction. For example, the prudent employee and
the morally conscientious engineer for the most part look alike in their con-
duct—but only for the most part. Morality requires a willingness on the part
of both individuals and corporations to place some restraints on the pursuit
of private interests. Acceptance of some such constraints is presupposed in
what is meant by moral concern. Engimeering ethics has as one lask uncov-
ering the moral limits on the pursuit of self-interest in the profession of en-
gineering.

Of course, these remarks do not constitute a refutation of Ethical Egoism;
and we shall not attempt a [urther refutation beyond making the following
suggestion. At the very least, moralily requires that we value and are con-
cerned for the good of other people. (It also requires not being cruel to ani-
mals.) This means that Ethical Egoism is not really a plausible theory about
what morality is, but instead a skeptical rejection of morality. It amounts to
claiming that what are ordinarily viewed as moral reasons (for example, re-
specting other people’s rights or caring about their well-being for their sake)
should be disregarded except where they happen to coincide with looking
oul for one’s own neck, “Number 1" is all that counts, Such a view denies

the validity of moral reasons.

Laws and Ethical Conventionatisr/

A different challenge to the distinctiveness of moral values is the idea that
morality reduces to law or to the customs and conventions of a society. Ac-
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cording to this view, which is called Ethical Conventionalisns, an act is morally
right when it is approved by law or convention; it is wrong when it violates
laws or customs.

Why would anyone believe this view? One reason is that laws seem so
tangible and clear-cut. They provide a public way of cutting through seem-
ingly endless disputes about right and wrong that at times seem little more
than assertions of prejudice. Laws scem to be an “objective” way to ap-
proach values,

Ironically, a second rationale for this legalistic approach to morality points
in the opposite direction. Ethical Conventionalism seems attractive to some
people because it treats values as subjective at the cultural level, They insist
that moral standards vary dramatically from culture to culture. The only kind
of objectivity possible is limited to and “relative to”" a given set of laws in a
given society, Acknowledging this relativity of morality, they think, encour-
ages tolerance of differences among societies.

Both of these arguments for Ethical Conventionalism are flawed in a man-
ner that allows them to be turned on their heads. The first argument under-
estimates the extent to which moral reasons are objective so as to make them
transcend individual prejudice and bias. Moral reasons, in fact, allow objec-
tive criticisms of given laws as immoral or morally inadequate. For example,
moral reasons are used’in criticizing the apartheid laws of South Africa,
which flagrantly violate the human rights of the majority of black citizens.
These human rights are not given legal protection, but they ought to be—
morally ought to be. Apartheid laws represent precisely the harmful kind of
subjectivity that morality helps us to overcome by calling for respect for all
people, independent of race.

The second argument embodies two confusions. On the one hand it sug-
gests that because laws, customs, and beliefs about morality differ from so-
ciety to society it follows in effect that all of them are right and none of them
are wrong. But there is nothing 5|_'I.f-¢‘crlif_v,'ing‘_about laws and beliefs. To use
an extreme illustration, Ethical Conventionalism would allow that Hitler and
his followers acted correctly when they murdcred 6 million Jews, for their
laws, customs, and belicfs werce based on antisemitism.

This same illustration shows why Ethical Conventionalism is anything but
the tglerant doctrine it claims to be. There is nothing tolerant—in any admi-
rablesense—in refusing to criticize Nazi beliefs about morality. Sanctioning
intolerant antisemitic beliefs is not an act of tolerance. It is true, as we shall
emphasize in Chap. 8, that judgments about other cultures have to be based
on understanding of and sensitivity to special cultural circumstances. But
that is because those circumstances are objectively relevant to morality, and
not because whatever a culture adopts as its laws or customs is automatically
justified.

Defenders of Ethical Conventionalism generally add that an action is right
“for cultures” that believe it is right—it is right “for them,” though not “for
us.” Or moral beliels are “true for” those cultures who hold then, though
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not true “for us.” But these are needless shuffles. If the expressions “right
for them’” and “true for them” mean mercly that those cultures believed
something was right and that this belief played a key role in their lives (such
as when we say of the ancients that the earth was “flat for them"), then this
shaky view reduces to the truism that they believed what they believed. IE
by contrast, it means their beliefs justified their actions, then we are left with
the false claim that believing - ncthing to be right makes it right. Beliefs,
however customary or widely shared, are not self-certifying, Nor, we might
add, are attitudes concerning morality.

Religion and Divine Command Ethics /

Moral reasons are not reducible o matters of self-interest, nor to law and cus-
tom. But how about religion? Divine Command Ethics istthe view that to say an
act is right means it is commanded by God, and to say it is wrong means it is
forbidden by God. Accordingly, if there were no God to issue commands,
then there would be no morality.

One difficulty raised by this view, of course, is how to know precisely
what God’s commands are. Another difficulty is knowing whether God ex-
ists. In fact, there are religions which do not emphasize belief in God, unlike
the theistic (God-centered) religions like Judaism, Christianity, and Islam.
Buddhism, Taoism, and Confucianism, for example, call for faith in a right
path from which is derived a code of ethics. In Biiddhism, for instance, the
right path incorporates eight steps: right understanding, right intention,
right speech, right action, right livelihood, right effort, right mindfulness,
and right concentration. Part of the right path for many nontheistic religions
is the need for contemplation and a feeling of orii:css with nature in place of
communion with a deity.

Questions about belief in God, however, are not the main difficulty with
Divine Command Ethics. In fact, most theologians (such as St. Thomas
Aquinas) reject the view for a different reason, This reason pertains to a
question asked long ago by Socrates (Plato). Jocrates asked, in effect: Wiy
does God make certain commands and not others? Are the commands made
on the basis of whim? Surely not, for God is supposed to be morally good
and hence would neither approve of nor command such acts as wanton kill-

ing, rape, torture—and other immoralities.
Stated in another way, suppose that a man claimed that God commanded

him to kill people randomly. (The “Son-of-Sam’ murderer who randomly
shot people on the streets of New York claimed this.) Without having to
make any kind of religious inquiry, we would know the man was mistaken.
Wanton killing is a clear-cut example of immorality and we know that a mor-
ally good deity would not command that kind of act (by definition of a
“morally good deity”).

It follows that Divine Command Ethics has things backwards. A morally
good deity commands on the basis of moral reasons that determine the
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wrongness of certain kinds of actions and the rightness of others. Instead of
the commands creating moral reasons, moral reasons are presupposed as the
foundation for making certain commands rather than others.

Nothing in this argument against Divine Command Ethics should be
viewed as a threat to religion. On the contrary, religious belief can be re-
garded as supporting morality by providing further motivation for being
moral. We are not referring to sell-interested motives like the fear of damna-
tion or other types of punishment. Religious faith, or at least religious hope,
implies trust: trust that we can recejve insight into what should govern right
action and that we can be sustained in that action. Hence it brings an added
inspiration to be moral, even though many people are moral without having

religious beliefs,
Consider in this connection the definition of religion given by C. J.

Ducasse:

A religion.. is any set of articles of faith—together with the observances, atti-
tudes, obligations, and r'm-Iins:; tied up thercwith—which, in o far as it is influ-
ential in a person, tends to perform two functions, one social and the other per-
sonal. The social function is to provide malivation for the individual to conduc|
himself allruistically on occasions when his individual interest conflicts with that
of society and when neither his Spontancous altruistic impulses, nor the sanctions
of the laws or of public opinion, are potent enough by themselves or together to
motivate such conduct. The personal function, on the other hand, is to give the
individual in some measure the serenc assurance out of which flows courage on
occasions of fear, endurance in adversity, strength in moments of weakness, dig-
nity in defeat, humility in success, conscientiousness and moderation in the exer-

cise of power (Ducasse, 1953, 115),

Ducasse points out that the main social function of religion is to motivate
right action, which involves the notion of ethics per se. Likewise the personal
function of religion is very impartant. It has sustained many people in trying
to follow their convictions, and it can promaote tolerance and moral concern
for others when those motivated by it are confronted with the wide varicty of
beliefs and individual needs to be found in the world. Many engincers are
certainly among those so motivated, which is why these paragraphs on reli-
gion are an appropriate part of our larger topic, engineering ethics.

T

Minimal Conception of Morality 4
The discussion in this section has moved us toward what might be called a
minimal conception of morality (Rachels, 1986). The conception is minimal in
that it does not presuppose any one of the theories about right action to be
discussed in the next section, Instead, it is the starting point for developing
an ethical theory. That is, any sound ethical theory should presuppose it and
in part be about jt,

According to the minimal conceplion as it pertains to actions, mnralily
concerns reasons for the desirability of certain kinds of aclions and the
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undesirability of others. To say that an act is right is not to express a mere
feeling or bias, but instead to assert that the best moral reasons support do-
ing it.

What is @ moral reason? It is a reason which requires us to respect other
people, to care for their good as well as our own. In addition, moral reasons
are such that they set limits to the legitimate pursuit of self-interest. They can
be used to evaluate laws, to praise some and criticize others. They are not
reducible to religious matters, althoughereligious belief may provide an ad-

ditional motivation for responding to th¥m.

~ Study Questions
1 What is the moral dilemma involved in each of the following situations? Identify
. the maral obligations which come into conflict. How do you think the dilemma
* should be resolved? Would an cthical egoist and an ethical conventionalist agree
with you about how to resolve the dilemma?

a “Bill, a process engineer, learns from a former classmate who is now an OSHA
regional compliance officer that there will be an unannounced inspection of Bill's
plant. Bill believes that unsafe practices are often tolerated in the plant, especially
in the handling of toxic chemicals. Although there have been small spills, no se-
rious accidents have occurred in the plant during the past few years. What
should Bill do?” (Matley, Greene, McCauley, 1987, 115)

“On a midnight shift, a botched solution of sodium cyanide, a reactant in an or-

ganic synthesis, i§ temporarily stored in drums for reprocessing. Two weeks

later, the day shift foreperson cannot find the drums. Roy, the plant manager,
finds out that the batch has been illegally dumped into the sanitary sewer. He
severely disciplines the night shift foreperson, Upon making discreet inquires, he
finds out that no apparent harm has resulted from the dumping” (Matley,

Greene, McCauley, 1987, 117). Should Ray inform government authorities, as is

required by law in this kind of situation?

2 Interview someone involved in engincering, preferably an engineer. Ask them to
describe one or more moral problems they have confronted. Is the problem they
describe a moral dilemma? If so, explain which competing moral obligations, ideals,
or principles are involved and how you would have resolved it.

3 Locate and read a complete work of fiction in which the subject matter is related to
engineering and in which the plot involves a moral dilemma. Then write an essay
in which you () discuss the origin and nature of the dilemma, and (b) explain
whether or not you agree with how the person involved resolved the dilemma, giv-
ing reasons for your opinion.

You might consider the following works: Pierre Boulle, The Bridge over the River
Kuwai; Eugene Burdick and Harvey Wheeler, Fail-Safe; William Golding, The Spire;
Henrik Ibsen, The Master Builder; John D. MacDonald, Condominium; Louis V.
McIntyre and Marion B. Mclntyre, Scientists and Engincers: The Professionals Who Are
Not; Nevil Shute, No Highway; Kurt Vonnegut, Jr., Player Piano; Burton Wohl, The
China Syndrome. Additional possibilities are given in Samuel C. Florman's The Exis-

tential Pleasures of Engineering.

Ir

sC
th
ak

ac
le:

ev



CHAPTER 2. MORAL HEASONING 33

THEORIES ABOUT MORALITY

Moral conduct is based on concern for other people; it is not reducible to self-
interest, law, or religion. But more precisely, what makes some actions mor-
ally right and others wrong? What are the most basic reasons why we mor-
ally ought or ought not to do certain things?

Four Types of Moral Theories

More than two millenia of philosophical reflection since Socrates have not led
to a consensus about how to answer these questions. Nevertheless, there is
widespread agreement that there are four main types of theories about mo-
rality. These theories differ according to what they treat as the most fundamen-
tal moral concept: good consequences forall, duties, human rights, or virtue.

As an illustration to help introduce these theories, return to the kickback
scheme described at the beginning of this chapter. We assumed it was clear
that the actions of the participants were unethical. But what reasons can be
given to support this assumption? Why was it wrong for the engineers to
make secret payments to Spiro Agnew in return for being given preference in
the awarding of contracts for public projects?

One answer is that more bad than pood resulted. Other engineering firms
were harmed by not having a chance to obtain the contracts they may have
been best qualified to receive. The system also removed the potential benefits
of healthy competition among a wider range of firms, benefits such as lower
costs and better products for the public. Equally significant, discovery of the
scheme led to a loss of trust in public officials, a trust important for the well-
functioning of government. And the perpetrators themselves eventually suf-
fered greatly,

Let us define utility as the overall balance
High utility will usually mean much good and little bad (although it can also
mean the lesser of two cvils). Utilitarianisn holds that we ought always to
produce the most utility, taking into equal account everyone affected by our

-actions. Good and bad tonsequences are the only relevant moral consider-
ations, and hence all moral principles reduce to one: “We ought to maximize
utility,”

A different answer to what w.
scheme would have us focus directly
their consequences. The actions were intended to keep outsiders deceived
about what was going on. They were also inherently unfair to other people
who were denied equality of opportunity to bid for the contracts. Hence the
actions, irrespective of their actual or probable consequences, violated at
least two basic principles of duly: “Avoid deceiving others” and "Be fair.”
Duty ethics asserts there are duties like these which ought to be performed
even though doing so may not always produce the most good.

Yet another answer to why it was wrong to participate in the kickback

of good over bad consequences.

as wrong with engaging in the kickback
on the actions involved, rather than
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scheme is that it violated the rights of other people. A shared understanding
exists that there will be equality of opportunity in seeking public contracts
and that elected officials will grant contracts based on merit, not bribes.
Against this background, qualified persons or firms acquire a right to unbi-
ased consideration of their contract proposals, and these rights were violated
by the kickback scheme. It might also be argued that the public’s rights to the
benefits of fair competition were violated as well.

Riglfs ethics views actions as wrong when they violate moral rights. Like
duty ethics, it denics that good consequences are the only moral consider-
ation. But rights ethics says we have duties to other people because people
have rights that ought to be respected, whereas duty ethics says rights are
created by duties.

A very different answer to why it was wrong to enter into the kickback
scheme makes reference to virtues and vices, that is, to good and bad traits of
character. Agnew displayed unfairness, dishonesty, and greed—that is the
kind of person he showed himself to be. Matz and Childs displayed moral
weakness, deceptiveness, dishonesty, and perhaps cowardice in the face of
temptation. Morally better people would have manifested virtues such as
courage, honesty, fairness, and conscientiousness.

Virtue ethics regards actions as wrong insofar as they manifest bad charac-
ter traits (vices) and right insofar as they display or support good character
traits (virtues). Here the fundamental concept is a morally good person,
rather than right actions. Virtue ethicists are primarily interested in what
kind of people we ought to be, to emulate, and to inspire others to become.
Right actions are simply those which express, build, or reinforce virtues.

The following table lists the four main types of theories about morality. In
the remainder of this section we will discuss one classical and one contem-
porary defender of each of the first three types introduced: utilitarianism,
duty ethics, and rights ethics. In a later section virtue ethics will be discussed

in more detail.

Theory about morality Basic concepts

Utilitarianism Mast good for the most peaple
Duty ethics Duties

Rights ethics Human rights

Virtue ethics Virlues and vices

Mill: Act-Utilitarianism and Happiness

Utilitarianism is the view that we ought to produce the most good for the
most people, giving equal consideration to everyone affected. The standard
of right conduct is maximization of goodness. At first glance, this seems sim-
ple enough. But what is the goodness that is to be maximized? And how is
the “production” of goodness related to everyday moral rules? Depending
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on how these questions are danswered, utilitarianism can be developed in dit-
ferent directions.

Act-utditarianism savs we should focus on individual actions, rather than
general rules. An act is rght if it is likely to produce the most good for the
most people involved in the particular situation, Everyday maxims like
“Keep your promises,” “Don’t deceive,” and “Don’t bribe” are only rough
guidelines. According to John Stuart Mill (1806-1873), these maxims are use-
ful rules of thumb that summarize past human experience about the types of
actions which usually maximize ulility (Mill), But the rules should be broken
whenever doing so will produce the most good in a specific situation.

If the standard of right action is maximizing goodness, what is goodness?
Mill believed that happiness is the only intrinsic good, that s, something good
in-and-of-itself or desirable for its own sake. All other good things are instri-
mental goods in that they provide means (“instruments”) for happiness. A trip
to the dentist, for example, is an instrumental good that promotes happiness
by avoiding or removing the pain of toothache.

In Mill's view, a happy life is comprised of many pleasures in great vari-
ety, mixed with some inevitable briof pains. The happiest life is also rich in
higher pleasures, Higher pieasures are preferable in quality or in kind to other
pleasures, For example, Mill contended that the pleasures derived through
intellectual inquiry, creativeé accomplishment, appreciation of beauty, and
friendship and love are inherently better than the bodily pleasures derived
from eating, sex, and exercise,

How did Mill know these are the “higher” pleasures? He offered the fol-
lowing test: One kind of Pleasure is preferable to another if the majority of
people who have experienced both kinds favor it, Using this test, it is no sur-
prise that he and his contemporaries living in the Victorian Age should rank
pleasures of the mind and of personal relationships over those of the baody.
Contemporary utilitarians often reject this aspect of Mill’s thought as biased.

Brandt: Rule-Utilitarianism and Rational Desires

Rule-utititarimeism, which is the second main version of utilitarianism, regards
moral rules as primary, According to it, we ought always to act on those
rules which if sencrally followed would produce the most good for the most
people. Individual actions are right when they conform to such rules. Thus,
we ought to keep promises and avoid bribes, even when those acts do not
have the best consequences in a particular situation, because the general
practices of promising and not bribing produce the most overal] good (com-
pared to other practices),

Richard Brandt is an influential contemporary rule-utilitarian. Brandt be-
lieves that rules should be considered in sets which he calls moral codes
(Brandt). A moral code is justified when it is the optimal code which (if
adopted and followed) would maximize the public Bood more than alterna-
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tive codes would. The codes may be society-wide standards or special codes
for a profession like engincering.

There are debates over precisely how much act- and rule-utilitarianism
differ from each other. Yet they do scem to lead to different conclusions in
some situations. Rule-utilitarianism, for example, gives a more straight-
forward condemnation of participation in kickback schemes. Matz and
Childs acted on a rule something like “Engage in secret payoffs when nec-
essary for profitable business ventures.” 1f this rule were generally fol-
lowed, it would cause a breakdown of trust between business people and
their clients. Again, general adherence to Agnew's principle of action,
which was something like “Break the law when you can personally profit
from doing so,” would produce a mentality that would have devastating
consequences.

Act-utilitarianism, by contrast, leaves it open whether participation in
some kickback schemes may produce overall good. It all depends on the par-
ticular context: who is hurt and how much, and what are the chances of be-
ing caught? Because act-utilitarianism seems to open “loopholes’ licensing
unfair exceptions, many utilitarians have abandoned it in favor of rule-
utilitarianism.

Many contemporary utilitarians also disagree with Mill's view that happi-
ness is the only intrinsically good thing. They often regard friendship, love,
understanding, and appreciation of beauty as intrinsically good, even when
they do not lead to happiness.

Brandt, however, believes that such things are good bccausé‘thoy satisfy
rational desires. Rational desires are those we would have and approve of if
we scrutinized our desires in light of all relevant information about the world
and our own psychology. Some self-destructive desires, such as the desire to
use dangerous drugs, are not rational since if we saw their full implications
we would not approve of them.

Still other utilitarians, especially cconomists, are concerned with difficul-
ties about how tu . . lify and measure desires and the pleasures they yield.
They seek an objective way to determine the good. Economists base their
cost-benefit analy i the preferences that people express through their
buying habits. In this version, utilitarianism becomes that view that right ac-
tions are those producing the greatest satisfaction of the preferences of peo-

ple affected.

Kant: Duties and Respect for Persons

[mmanuel Kant (1724-1804) is the most famous of the ethicists who regard
duties, rather than good consequences, as fundamental. In his view, right
actions are those required by a list of duties such as: be honest, keep your
promises, don’t inflict suffering on other people, be fair, make reparation
when you have been unfair, show gratitude for kindness extended by others.
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There are also dulies to ourselves: seck to mprove one's own intelligence
and character, develop one's talents, don’t commit suicide.

Why are these our duties? According to Kant, it is because they meet three
conditions: each expresses respect for persons, each expresses an unqualitied
command for autonomous moral agents, and each is a universal principle.
We will now examine Kant's three conditions in more detail,

First, in contrast to Mill, who said happiness is the only intrinsic good,
Kant valued the geod will: the intention to do one's du ty. Thus, Kant greatly
valued the honest and conscientious effort to fulfill duties. Moreover, people
also have inherent worth as rational beings insofar as they have the capacity
for a good will. This capacity makes people worthy of respect. To respect
people is to seek to fulfill our duties to them, and to respect oneself is to seek
to fulfill our duties to ourselves,

This sounds rather abstract until we look at examples of what happens
when duties are disregarded. Consider the deceiving, bribing, and coercing
involved in the Agnew case. These activities are various forms of manipula-
tion. They constitute treating people as means to one’s own ends, rather
than as rational beings who have purposes of their own (or who are “ends-
in-themselves,” to use Kant's expression), Violent acts such as murder, rape,
and torture are even more flagrant ways of treating people as mere objects
SeIving our own purposes.

Second, duties prescribe certain actions categorically, without qualifica-
tions or conditions attached. Dulies are categorical imperatives. These com-
mands are best understood by contrasting them with nonmoral commands
which Kant called hypothetical imperatives, Hypothetical imperatives command
on the basis of some condition or “hypothesis,” For example, “If you desire
to become healthier, then stop overeating” and “If you want to be happy,
youought to enrich your life by developing friendsh ips.” Another example is
the mugger with a gun who commands, “Your money or your life.” Here
there is an implicit condition: “If you want to avoid being killed, then hand
over your money.” )

Moral imperatives are different in that they have no such conditions at-
tached. They require us to do certain things whether we want to or not.
Thus, we ought to avoid cheating and other forms of dishonesty simply be-
cause we ought to—period! K is our duty, independently of whether it will

make us happy. Stated anothsr way, duty should be followed because of our
autonomous commitment to morality itself, rather than because of ulterior
motives.

Third, categorical imperatives are binding on us only if they are also ap-
plicable to everyone. That is, moral reasons and principles are those which
we are willing to have everyone act upon and which we can conceive of all
people heeding. In this sense they must be universalizable.

Most everyday moral rules pass this test. For example, we can imagine
and favor having everyone obey the command “Keep promises.” By con-
trast, we cannot imagine all people obeying the command "Keep promises
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except when you don't feel Jike it.” If everyone did that, promises would no
longer be possible. Whenever someone attempted to give their solemn word
to us by uttering the words I promise,” we would merely laugh. Serious
promises are understood as not being subject to the whims of those who seek
to gain advantages for themselves. Thus we are not willing to encourage peo-
ple to break promises whenever they find it convenient, and we become
caught in a contradiction when we try to imagine a situation in which every-
one acted that way,

Yhe kickback scheme provides a second illustration. Consider the princi-
ple “Engage in secret kickback schemes whenever you can profit and get
away with it.” If everyone followed this principle, people would no longer be
able to make legal business contracts at all. Contracts are possible because of
an underlying basis of trust among at lcast most participants. Whereas util-
itarians objected to kickbacks because of their actual or probable conse-
quences, Kant says they are wrong because they cannot be willed to be uni-

versal principles applying to all rational beings.

Prima Facie Duties
One difficulty with Kant's view is that he thought principles of duty were
absolute in the sense of never having justifiable exceptions. He failed to be
sensitive to how principles of duty can conflict with each other, thereby cre-
ating moral dilemmas. Contemporary duty cthicists recognize that some
mioral dilemmas are resolvable only by making exceptions to simple princi-
ples of duty. Thus, “Do not deceive” is a duty, but it has exceplions when it
conflicts with the moral principle “Protect innocent life.”” One ought to de-
ceive a kidnapper if that is the only way to keep a hostage alive until the
police can intervene. Principles of duty that have exceptions are called prima
facie duties (W. D. Ross, 1946). Most duties are in fact prima facie ones.
How do we tell which duties should override others when they come into
conflict? Some recent duty ethicists emphasize the importance of careful re-
flection on each situation, weighing all relevant duties in light of 2" the facts,
and trying to arrive at a sound judgment or intuition. They also stress that
some principles, such as “Do not kill"” and “Protect innocent life,” clearly in-
volve more pressing kinds of respect for persons than other principles, such
as “Keep promises.” Other duty ethicists, like John Rawls, have tried to for-
mulate general principles that can be ranked in order of importance without

having to rely on intuitive judgments.

Duty Ethics: Rawls's Two Principles
John Rawls is a leading contemporary ethicist who has developed Kant's
ideas in fresh directions. According to Rawls, valid principles of duty are
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those which would be voluntarily agreed upon by all rational persens in an
Imaginary “contracting”™ situation.

The persons in this hypothetical situation are characterized by several fea-
tures:

1 They lack all specific knowledge about themselves—for example, about
their particular desires, intelligence, and achievements. This ensures they
will not be biased by self-interest in their deliberations.

2 They do have general knowledge about human psychology, the eco-
nomics and politics of society, and science.

3 They have a rational concern for promoting their long-term interests.

4 They seck to agree with each other about the principles they will volun-
tarily and autonomously follow as a group. That is, they form a moral agree-
ment or contract to abide by principles to which they all subscribe.

Rawls believes that placing ourselves (in imagination) in this hypothetical
contracting situation helps us to reason more easily and honestly about moral
principles. It enables us to check our intuitions and to set aside our biases.
His view is Kantian in that it emphasizes the autonomy each person exercises
in forming hypothetical agreements with other rational people.

All rational people, Rawls argues, will agree in this hypothetical situation
to abide by two basic moral principles applicable to societies and social insti-
tutions like professions: (1) Each person is entitled to the most extensive
amount of liberty compatible with an equal amount for others. (2) Differences
in social power and economic benelits are justified only when they are likely
to benefit everyone, including members of the most disadvantaged groups
(Rawls, 1971, 60).

The first principle is most important and should be satisfied first. Without
basic liberties no other economic or social benefits can be sustained in the
long run. The second principle is also very important, however. It insists that
allowing some people great wealth and power is justified only when all other
groups benefit. Thus, it might be argued that allowing differences of this sort
within the free enterprise system is permissible insofar as it provides the cap-
ital needed for businesses to prosper, thereby providing job opportunities
and taxes to fund a welfare system to help the poor.

Locke: Liberty Rights
The third type of ethical theory, fiman rights ethics, is familiar and can be in-
troduced more briefly. Human rights ethicists assert that duties arise because
people have rights, not vice versa, For example, individuals do not have
rights to life because others have duties not to kill them. Instead, possessing
the right to life is the reason why others ought not to kill them,

John Locke (1632-1704) argued that to be a person entails having rights—
human rights—to life, liberty, and the property generated by one's labor. His

LA
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views had an enormous impact at the time of the French and American rev-
olutions. The words in the Declaration of Independence are not far from his
own: “We hold these truths to be self-evident; that all men are created equal;
that they are endowed by their creator with inherent and inalienable rights;
that among these are life, liberty, and the pursuit of happiness.”

Locke’s own version of a human rights ethics was highly individualistic.

He viewed rights primarily as entitlements that prevent other people from
meddling in one’s life. These are referred to as liberty rights or negative r:‘ghfsii

that place duties on other people not to interfere with one’s life.

This aspect of Locke’s thought is reflected on the contemporary political
scene in the libertarian ideology, with its emphasis on protection of private
property and the condemnation of welfare systems (Nozick, 1974). Libertar-
ians take a harsh view of taxes and government involvement beyond the bare
minimum necessary for national defanse and preservation of free enterprise.
This perspective contrasts sharply with Rawls’s concern for the disadvan-
taged members of society. It also contrasts with a second version of human

rights ethics.

Melden: Welfare Rights

This second version of rights ethics conceives of human rights as intimately |

related to communities of people. A contemporary philosopher, A. L
Melden, has argued that having moral rights presupposes the capacity to

show concern for others and to be accountable within a moral community .
(Melden, 1977). The extent of rights, in his view, always has to be deter- |
mined in terms of interrelationships among persons. Melden’s account al- .

lows for more “positive’’ welfare rights, which he defined as rights to commu-
nity benefits needed for living a minimally decent human life. Thus it lays
the groundwork for recognizing a social welfare system such as the United

States currently has.

Not all moral rights are human rights. Some arise from special relation- .

ships and roles which people might have. A promise, for example, gives rise
to the special right to have the promise kept. But rights ethicists seek to jus- -
tify special rights by reference to human rights. Thus, according to Melden,

promises create special rights because people have human rights to liberty, -

and because breaking a promise is a way of interfering with the liberty of the
person to whom one has committed one’s help by making a promise.
Many of the rights we will examine later arise within institutions and pro-
fessions, such as the right of engineers to warn the public about unsafe tech-
nological products. And there are rights of all participants in competitive sit-
uations to be treated fairly, rights which were violated in the Agnew
kickback scheme. Later we shall see how basic human rights can be used as

a basis for some of these special rights.
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Testing Ethical Theories

Our intent is not to evaluate which of these theories is best. In fact, we be-
lieve that each of them has insights to offer, and we are more impressed by
how they complement each other than by how they differ. For example, Kant
and Locke disagree sharply over whether duties or rights are most funda-
mental. But we are more interested in how for every duty there is a corre-
sponding right, and vice versa. Thus, if you have a right to life, then I have
a duty not to kill you; and if I have a duty to respect your freedom, then you
have a right not to be interfered with, It follows that for practical purposes it
matters little whether we adopt dutics or rights as the starting point for moral
reflection.

Again, rights cthics, duty ethics, and rule-utilitarianism for the most part
all agree about the general principles we ought to follow (even though they
give different justifications of those principles). As authors, we have reser-
vations about act-utilitarianism as a sound moral theory. But we are confi-
dent that rule-utilitarianism, duty ethics, rights ethics, and virtue ethics all
capture essential elements of sound moral reflection, and that for the pur-
poses of engineering ethics all of them converge toward similar conclusions.

We have already seen this illustrated as we looked at the the Agnew kick-
back scheme. With the possible exception of act-utilitarianism (which left
some loopholes for engaging in some such schemes), all the main ethical the-
ories gave compelling and interrelated reasons for not participating in the
scheme.

Perhaps someday an even more comprehensive moral theory will be de-
veloped that will reveal how all the theories are connected and have ele-
ments of truth. Yet even if there are ultimate moral disagreements that make
such a unified theory impossible, there remain enough broad similarities be-
tween the existing theories to warrant invoking all of them as aids to practical
moral reflection. .

In what follows, therefore, we will draw freely on the language of duties,
rights, utility, and virtue, wherever it aids practical reflections on moral di-
lemmas in er [ncering. Yet it is worth mentioning five widely used tests for
evaluating ethical theories.

First, the theory must be clear and formulated with concepts that are co-

herent and applicable.
Second, it must be internally consistent in that none of its tenets contra-

dicts any other.

Third, neither the theory nor its defense can rely upon false information.

Fourth, it must be sufficiently comprehensive to provide guidance in spe-
cific situations of interest to us.

Fifth, and perhaps most important, it must be compatible with our most
carefully considered moral convictions (judgments, intuitions) about concrete
situations. If an abstract ethical theory said it was all right to torture
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mentally handicapped children to make olher people happy, that would be

enough to show the theory was false.

Good theories, of course, may lead us upon reflection to modify some of
our previously held views—one of their main uses is to correct mistaken
judgments. In this way theories and concrete intuitions mutually interact,
each serving as a test for the other. Ethical theories are developed to illumi-
nate, unify, and correct commonsense judgments; and refined commonsense
judgments about specific situations are used to test ethical theories (Rawls,

1971, 46-53).

Study Questions

I Apply atilitarianism, duty ethics, and rights ethics in resolving the following moral
problems. Be sure to consider alternative versions of each theory, such as acl-
utilitarianism and rule-utilitarianism. Do the theories lead to the same or different
answers to the problems?

a A train is approaching a switch, and it is traveling too fast to stop before a trag-
edy occurs. Tied to one fork of the track are the leaders of three important na-
tions (who are vital to current efforts to achieve world peace and prosperity).
Tied to the other fork are four people who are your closest friends and relatives,
but who have no international or even national social importance. If you were in
control of the switch, which fork in the track ou ght you to select?

b A doctor can save the lives of three important national leaders by making trans-
plants of the kidneys and heart of a local convicled mass murderer who is serving
a life sentence. The operations would be done in seeret and would involve the
full cooperation of the local pelice officials, who would claim the murderer was
killed while trying to escape from prison. Is it morally permissible (i.c., all right)
to make the transplants? .

George had a bad reaction to an illegal drug he accepted from friends at a party.
He calls in sick the day after, and when he returns to work the following day he
looks ill. His supervisor asks him why he is not fecling well. Is it morally per-
missible for George to lie by telling his supervisor that he had a bad reaction to
some medicine his doctor prescribed for him?

d Jillian was aware of a recent tompany memo reminding employees that office
supplies were for use at work only. Yet she knew that most of the other engi-
neers in her division thought nothing about ocegsionally taking home notepads,
pens, compulter discs, and other office ”incidufla]s,“ Her 8-ycar-old daughter
had asked her for a company-inscribed ledger liKe the one she saw her carrying.
The ledger costs less than $20, and Jillian recalls that she has probably used that
much from her personal stationery supplies during the past year for work pur-
poses. Is it all right for her to take home a ledger for her daughter without asking
her supervisor for permission?
Robert is a third-year engineering student who has been placed on probation for
a low grade-point average, even though he knows he is doing the best work he
can. A friend offers to help him by sitting next to him and “sharing” his answers
during the next exam. Robert has never cheated on an exam before, but this time
he is desperate. Should he accept his friend's offer? '
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f Because he had been mugged before, Bernard Goetz (who happened to be an
engineer) illegally carried a concealed revolver when he rode the New York sub-
way. When several young men confronted him in a threatening way, asking for
money, he drew the revolver and fired several shots that resulted in permanent
injuries. Did his right to life and his right to defend himself justify his acts of (i)
carrying the revolver and (ii) using it as he did?

2 Find, in a current newspaper or magazine, an article which raises a meral issue in
engineering. State the issue in your own words, making clear why you view it as a
moral one. Explain how the prol‘}IL n might be approached and resolved by draw-
ing on utilitarianism, duly cthics, .‘é&d rights ethics,

Consult the writings of a major ethicist and summarize the main ideas of the the-
ories involved. For suggested sources see the bibliographical entries on Aristotle,
Brandt, Kant, Melden, Mill, Oldenquist (1979), Rawls, and Maclntyre. For helpful
secondary sources, see Frankena (1973), Rachels, and Taylor.

wa

ETHICAL THEQRY AND SAFETY OBLIGATIONS

Ethical theories have two main applications to engineering ethics. First, they
help us to deal with practical moral problems, especially moral dilemmas.
Second, they can be used to justify the general obligations of engincers and
others involved in technological development. Using safety-related problems
and obligations as examples, we will illustrate the applications of utilitarian-
ism, rights ethics, and duty ethics, postponing virtue ethics to the next sec-
tion of this chapter (sce under “Responsibility and Virtue Ethics”).

The DC-10 Case

In 1974 the first crash of a fully loaded DC-10 jumbo jet occurred over the
suburbs of Paris; 346 people were killed, a record for a single-plane crash. It
was known in advance that the crash was bound to occur because of the jet's
defective design (Eddy, 1976; Godson, 1975).

The fuselage of the plane was developed by Convair, a subcontractor for
McDonnell-Douglas. Two years earlier Convair’s senior engineer directing
the project, Dan Applegate, Lad written a memo to the vice president of the
company itemizing the dangers that could result from the design. He accu-
rately detailed several ways the cargo doors could burst open during flight,
depressurize the cargo space, and thereby collapse the floor of the passenger
cabin above. Since control lines ran along the cabin floor, this would mean a
loss of control of the plane. Applegate recommended redesigning the doors
and strengthening the cabin floor. Without such changes, he stated, it was
inevitable that some DC-10 cargo doors would open in midair, resulting in
crashes.

In responding to this memo, top management at Convair disputed neither
the technical facts cited by Applegate nor his predictions, Company officers
maintained, however, that the possible financial liabilities Convair might in-
cur prohibited them from passing on this information to McDonnell-
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Douglas. These labilities could be severe since the cost of grounding the
planes to make salety improvements would be very high and come at a time
when McDaonnell-Douglas would be placed at a competitive disadvantage
(Newhouse, 1982).

It might be argucd that as a loyal employee Applegate had an obligation to
follow company directives, at least reasonable ones. Perhaps he also had
family obligations which made it important for him not to jeopardize his job.
Yet as an engineer he was obligated to protect the safety of those who would
use or be affected by the products he designed. Thus the dilemma he con-
fronted involved a clash between at least two general professional obliga-
tions—one to his employer and one to the public—and possibly a clash be-

tween professional and personal obligations as well.
While this is an extreme case, it nevertheless illustrates a common class of

moral dilemmas in engineering. Given that the vast majority of engineers are
salaried employees, it is very likely that duties to employers will on occasion
conflict with duties to the public. For this reason we will take all of Chap. 5
to examine the relations between these kinds of obligations. Later we shall
also comment on some of the managerial and regulatory voids revealed after

the crash over Paris.

Steps in Confronting Moral Dilemmas
In approaching dilemmas like the one Dan Applegate had to face, several
steps are important. The steps are distinet, even though they are interrelated
and can often be taken in tandem.

1 Identify the relevant moral factors and reasons. What are the clashing
duties, competing rights, alternative goods and bads, and virtues and vices

involved? ;

2 Gather all available facts that are pertinent to the moral factors involved,

3 If possible, rank the moral considerations in order of importance as they
apply to the situation. ..

4 Consider alternative courses of action as ways of resolving the dilemma,
tracing the full implications of each.

5 Talk with colleagues (or friends or other students), seeking their sugges-
tions and alternative perspectives on the dilemma.

6 Arrive at a carefully reasoned judgment by weighing all the relevant
moral factors and reasons in light of the facts.

Ethical theories cannot be expected to provide simple resolutions of com-
plex dilemmas. They are not moral algorithms that can be mechanically ap-
plied to remove perplexity. But they can help by providing frameworks for
understanding and reflecting upon dilemmas. In fact, they can be useful at
cach of the above steps.

1 Ethical itheories aid in identifying the moral considerations or reasons
which constitute the dilemma. Thus, utilitarianism construes the Applegate
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dilemma in terms of competing poods: the safety of the public versus the eco-
nomic benefits to Convair and the personal benefits to Applegate. Duty eth-
ics indicates that he had competing duties to protect the public affected by
his work and to respect his employer's legitimate authority to make
management-level decisions about expenditures. And rights ethics empha-
sizes the rights of the public to be protected (or at least warned of dangers)
and the rights of mangement to have their decisions respected.

2 Ethical theories provide a more precise sense of what kinds of informa-
tion are relevant. " the theories, for example, apree that facts about the po-
tential harm to thic public are directly and urgently relevant. [t would be im-
proper to consider only the benelfits to Convair and to Applegate in reaching
a decision about the dilemma, )

3 Sometimes the theories offer ways to rank the relevant moral consider-
ations in order of importance. We shall argue in a moment that the theories
suggest a priority of the obligation to protect the public, given (i) the special
importance of rights to life and to informed consent concerning risks to one’s
life, (i) *he importance of duties to protect the vulnerable public, and (iii) the
degree of buness involved in death and risk of death compared to economic
benefits to corporations.

4 The theories help us identify the full moral ramifications of alternative
courses of action, urging a wide perspective on the moral implications of the
options, and providing a systematic framework for comparing the alterna-
tives.

5 The theories augment the precision with which we use moral terms, and

provide frameworks for moral reasoning when discussing moral issues
witl colleagues.

6 By providing frameworks for development of moral arguments, the the-
ories strengthen our ability to reach balanced and insightful judgments.

Foundatic : of Professional Obligations: Safety

i+ cond use of ethical theories is in justifying the general obligations of
ens -~ ~nd others involved in technological development. We will illus-
trate Lhis by asking, “Why do engineers have obligations to protect the safety
of the rili'c affected by their products and projects?” What reasons, or jus-

tificaliost can be given for our earlier claims thal engineers have these obli-
gations?

This . cstion has wide relevance to engineering ethics, beyond its con-
nection with the DC-10 example. In one way or another, safety is involved in
most of the thorny issues in engineering ethics. Certainly it is the most press-
ing consideration in most situations involving whistle-blowing, confidential-
ity, and the exercise of professional autonomy:. In fact, it is perhaps only a
slight exaggeration to say that engineering ethics takes as its primary focus
tion of safety wlhile bringing useful technological products to the

the promoti 3
public, whereas medical ethics centers on the professional’s role in promot-
ing health within the bounds of patient autonomy, and legal ethics centers

on the advocacy of clients’ rights within the bounds set by law.
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An architectural metaphor may help orient the reader to the idea of justi-
fying the safety obligations of engineers. In the tower shown in Fig. 2-1, each
of the four main stages or girders represents a type of moral claim. Girder 4
at the top represents claims about particular actions being right or obligatory.

FIGURE 2-1
Justifying moral claims about safety in engingering.
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The next beam down symbolizes claims that specific engineers have special
moral obligations concerning safety. Girder 2 represents the special safety
principles themselves. Candidates for inclusion here would be items appear-
ing in engineering codes of ethics, such as “Engineers shall hold paramount
the safety, health and welfare of the public in the performance of their
duties” and “Should the Engineers’ professional judgment be overruled un-
der circumstances where the safety, health, and welfare of the public are en-
dangered, the Engineers shall inform*%heir clients or employers of the possi-
ble consequences and notify other prdper authority of the situation, as may
be appiopriate.” (These are only “candidates,” since they must be estab-
lished as justified in order to be included.) The lowest stage, girder 1, is con-
cerned with the most general and basic foundational or philosophical princi-

ples.

The columns connecting the girders represents the morally relevant infor-
mation needed to move from one type of normative claim to another. For
example, consider the move from level 3 to level 4. Suppose we agree that an
engineer has an obligation to inform the proper authority of serious dangers
to the pu! ' In order to know how this obligation should be carried out cor-
rectly, then, we need to know who in the particular situation constitutes the
proper authority and how that authority should be netified—by an anony-
mous phone call or by a formal memo delivered via certified mail?

The move from level 1 to level 2 consists in deriving the special obligations
of engineers concerning safety from general ethical theory and the relevant
facts about engineers’ work.

Under act-utilitarianism, the special safety obligations of engineers would
ultimately reduce to one general obligation: to act in each situation so as to
maximize the good consequences for everyone affected by engineering
projects and products. Rule-utilitarianisn, on the other hand, would have en-
gineers act according to those rules which if widely followed would produce
the best consequénces for everyone affected. Duty ethics would ground the
obligations of engineers in one or more basic principles of duty. And rights
ethics would emphasize how engineers’ safety obligations are based on the
requirement that professionals respect the moral rights of those affected by
their work.

Rather than elaborating on each of these approaches, we will select the
rights theory for further comment because of its special relevance to the per-
spective on engineers’ responsibilities developed in Part 11 of this text.

A rights theory begins with the assumption that every person has an in-
herent right as a human being to pursue his or her legitimate interests, i.e.,
interests not harming others (Melden, 1977).

Does this imply an unqualified right not to be harmed by technological
products? No, If people purchase hanggliders and then kill themselves by
flying them carelessly or under unfortunate weather conditions, their rights
have not been violated—so long as advertisements about the joys of
hanggliding did not contain misleading information. But the basic right does
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imply a right not 1o be poisoned, maimed, or killed by technological products
whose dangers are not obvious or arc deliberately hidden. This in turn im-
plies a right to informed consent when purchasing or using products or ser-
vices that might be dangerous (e.g., buying an airplane ticket), We might
think of this as a right to make an “informed purchase.”

These rights place on those creating products, or engaging in projects, cor-
relative obligations to acquire and transfer relevant safety information to con-
sumers and others affected by the products or projects. The nature of such
obligations, in general outline, will be shaped by the rights. Thus there is a
direct link between basic human rights and the safety obligations of engi-
neers, both in regard to what those obligations are and how they are ac-
quired. And laws, professional codes, and employment agreements are im-
portant to that linkage insofar as they help ensure that the safety obligations
are fulfilled, These issues will arise again for discussion in later chaptlers.

Professional Ethics and Ordinary Morality

As the above illustration suggests, the special obligations concerning safety
that engineers acquire as a consequence of their work are intimately can-
nected with ordinary or everyday morality. The same ethical theories that arg
useful in expressing everyday moral experience are also useful in justifying
the obligations of professionals.

To underscore this fact, consider four ather views concerning the origin
and justification of the safety (and other) obligations of engineers.

1 The first view is that engineers acquire moral obligations concerning
safety by being subject to laws or enforced codes that require them to be so
obligated. This constitutes a legalistic approach to morality, that is, an at-
tempt to model morality on the law or reduce it to legal and paralegal con-
siderations. When generalized to all morality, it is a version of what we ye-
ferred to earlier as Ethical Conventionalism: the doctrine that morality is
nothing more than the dominant conventions, mores, or laws operating
within a given society. And we reject this view, just as we rejected Ethical
Conventionalism.

2 The second view is that engineers acquire special gbligations by joining
a professional society and thereby agreeing to live by that society’s code of
ethics.

This view differs greatly from the first by emphasizing the voluntary act of
agreeing to abide by a code rather than passively being subject to enforced
laws and codes. Like the next two views to be discussed, it places the origin
of engineers’ obligations to safety in a personal commitment to act according
to principles implying ethical obligation. Thus it ties directly into our ordi-
nary understanding of how promises and other self-committing acts generate
obligations. Yet it is also doubly insufficient. What of the many engineers
who choose not to join professional societies? Surely they are not released
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from the responsibility to mect obligations to ensure safety. But if the failure
to join a society does not remove such obligations, then the act of joining
cannot be the sole or main way they are acquired. Moreover, there is always
the question of whether what is promised is ethical or not. Thus, if the code
of a professional society happened to contain morally harmful entries—such
as one restricting responsible criticism of other engineers’ safety judgments—
the promise to obey that code would either be nullified or overridden by
other moral considerations, =

3 The third view is that engineers acquire safety obligations throughythe
contractual agreements by which they are hired by their companies or em-
ployers. Here we may agree immediately that some special safety obligations
are acquired in this way. An engineer who is hired as a safety inspector
surely does acquire special work responsibilities related to safety. And those
responsibilities cannot be reduced merely to prudential concerns, i.e., re-
duced to the attitude that not mecting them would lead to the loss of one’s
job or a promotion. Rather they entail specific commitments to fulfill such
job-related duties, and this means woral obligations have been generated.

Yet even explicit obligations to employers cannot be the sole basis for the
safety obligations of engineers. For no engineer is obligated by her or his em-
ployee status to sacrifice safety by following an unscrupulous employer’s di-
rectives to lie, cheat, forge, or directly risk innocent lives by producing or
approving shoddy designs and constructions. It is not empty rhetoric, or at
least it should not be, to insist that general safety obligations to the public
can override obligations to employers. Rather it reflects the point made ear-
lier that specific promises and voluntary commitments sometimes must give
way to wider obligations,

4 A fourth view is that engineers, upon entering their careers, made a
broad, tacit promise to the public to protect and safeguard it in the course of
performing their tasks. In return the public has largely underwritten their ed-
ucation through financial support for schools and implicitly granted the pro-
fession as a whole certain privileges. For example, it allows professional so-
cieties to accredit schools of engineering, and to participate in setting
standards for the title of “professional engineer,” as well as establishing tech-
nical standards. In principle it could also grant individual engineers the right
to zealously pursue public safety, backed by the support of professional so-
cieties. An analogy to this would be how the public has granted doctors and
lawyers the special privilege of keeping patient and client information confi-
dential so as to increase the trust needed for successful medical therapy and
legal defense (Freedman, 1978, 13). Because of these privileges as well as the
public’s expectations, it is claimed it would be unfair of professionals not to
reciprocate by committing themselves to promoting those aspects of the pub-
lic good that fall within their sphere of activity—in the case of engineers, to
promoting public safety.

This amounts to the appealing view that engineers have tacitly signed a
kind of mutual contract with the public although the shared understanding




50 PART 1: THE SCOPE OF ENGINEERING ETHICS

needed to make sense of such a contract is currenily rather limited. Never-
theless, if this idea of a contract is to be more than just a metaphor, it remains
to be seen how such contracts are justified. That is, are such mutual agree-
ments morally permissible or even ubligatory? Answering this question takes
us beyond the mere idea of agreements and reciprocal commitments to the
issue of justification, i.e., to the question of whether those commitments
ought to be made in the first place. That issue can only be resolved by refer-
ence to the kinds of general ethical theories that we have invoked. Hence
each of these four views proves to be inadequate by itself, without reference
to ethical theory.

In conclusion, we might distinguish between two different senses in
which it is sometimes claimed that engineers have special safety obligations in
regard to their work. If “special obligations” refers to obligations not
grounded in the general human rights which play a central role in ordinary
morality by placing obligations on all people, then the only special abliga-
tions of engineers are those arising out of special employment agreements or
agreements with professional societies. But the main safety obligations of en-
gineers do not arise from some special membership in a professional society,
or from some special law, tradition, or employment condition inapplicable to
nonengineers,

If, however, the word “special” is applied to obligations to give special
care and attention to safety matters concerning the projects they engage in,
then all engineers do have special safety obligations. They have them in vir-
tue of how their particular expertise and functions are directly related to the
rights of persons affected by their work. In this sense we can say that an ex-
amination of the special professional obligations of engineers in regard to
safety meshes straightforwardly with an examination of human rights and
other basic moral considerations, and this establishes a link between engi-

neering and moral philosophy.

Study Questions

1 Sketch a rule-utilitarian justification of the special safety obligations of engineers
listed in the National Society of Professional Engineers code (see Appendix). Then
sketch a duty-based justification for those obligations. What would act-
utilitarianism have to say apout them?
According to Kenneth Kiphis, a professor of philosophy, the design engineers
share the blame for the death of the passengers in the DC-10 crash described above,
Kipnis contends that the engineers’ overriding obligation was to obey the following
principle: “Engineers shall not participate in projects that degrade ambient levels of
public safety unless information concerning those degradations is made generally
available” (Kipnis, 1981, 82). Do you agree or disagree with Kipnis, and why?
3 An engineer visits a construction site where a structure designed by him is being
erected. He has not been hired to supervise the construction, Noticing some unsafe
conditions (poor scaffolding and the like), he wonders whether or not to report
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them. He remembers that on a previous job a colleague had early on reported some
safety violations; then, when on later visits to the site she had not noticed addi-
tional safety viclations which subsequently caused injuries to workers, she had
been sued for carelessness. Her first reports had placed her in jeopardy! What

should he do?

RESPONSIBILITY AND VIRTUE ETHICS

The ability to effectively confront problems and dilemmas related to right
conduct is a vital part of professional ethics. Yet preoccupation with it should
not lead us to neglect (1 heart and spirit of true professionalism. That has to
do with the moral ideals to which a profession is dedicated and the moral
character of its practitioners. Moral character, as defined by virtues and vices,
has as much to do with motives, altitudes, aspirations, and ideals as it does
with right and wrong conduct.
[t will be useful, therefore, to turn from utilitarianism, duty ethics, and
rights ethics to a fuller discussion of virtue ethics. After briefly discussing
one classical and one contemiporary virtue ethicist, we will consider in more
detail the general virtue of being morally responsible and two specific vir-
tues, trustworthiness and benevolence. This will lay a foundation for the
conception of responsible engin: - set forth in the next chapter.

Aristotle: Virtue and The Golden Wi i1

Aristotle (384-322 B.C.) defined virtues as acquired habits that enable us to
engage effectively in rational activitics—activities which define us as human
beings. For example, foresight, efficiency, mental discipline, perseverance,
and creativity are necessary for successiul rational activities that range from
engineering to philosophical inquiry. Aristotle called these particular quali-
Hies intellectual virtues to distingui*? hem from specifically moral virtues.
Moral virtues are tendencies, acquired through habit formation, to reach a
ce between extremes in conduct, emolion, desire, and attitude.
1re tendencies to find The
nd too little (defi-

proper balan
To use the phrase inspired by his theory, virtues
Golden Mean between the extremes of too much (excess) a
ciency).

For example, courage is the appropriate middle ground between foolhar-
diness (the excess of rashness) and cowardice (the deficiency of self-control
and clear thought in the face of danger). Truthfulness is the mean between
revealing just everything in violation of tact and confidentiality (excess) and
being secretive or lacking in candor (deficiency). Generosity is the virtue ly-
ing between wasting one’s resources (excess) and being miserly (deticiency).
Friendliness is being agreeable and considerate without being annoyingly ef-
fusive (excess) or sulky and surlv (deficiencies).

Moral virtues enable us to pursue a variety of social goods within a com-
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nuotty—a concept that was especially important for citizens of ancient Greek
city-states, since the city-state’s survival depended on close couperation of its
citizens. Taken together, the moral virtues also cnable us to fulfill ourselves as
human beings. They enable us to attain lappiness, by which Aristotle meant an
active life in accordance with our reason (rather than a life of pleasure),

Macintyre: Virtues and Practices

Virtue ethics has recently been revived and enriched by Alasdair MacIntyre,
among others, and applied to professional ethics (MacIntyre, 1984). Maclntyre
begins with the idea of practices—cooperative activities aimed toward achiev-
ing social goods that could not otherwise be achieved. These goods are intfer-
nal to the practices in that they define what the practices are all about. Hence
they differ from external goods like fame and prestige which can be achieved
through many different kinds of activitics and do not define any specific
practice. For example, the primary internal goods of medicine are good
health and respect for patients’ autonomy; the primary internal good of law
is social justice,

The primary internal good of engineering is the creation of useful and safe
products while respecting the autonomy of clients and the public. The vir-
tues and ideals especially for engineers are defined by reference to these end
products. Only the conscientious, safety conscious, and imaginative engi-
neer is likely to achieve the good outcomes expected of engineering. These
virtues also make possible integrity, or moral unity, between the engineer’s
personal and professional life. Before developing these ideas in the next
chapter, let us gain a richer understanding of moral responsibility.

Maoral Responsibility

The notion of moral responsibility cuts across judgments about both right ac-
tions and people. In every case where moral responsibility is ascribed to
someone, a moral judgment is being made; judgments may be of various
types (Hart, 1973, 211-230). The interest may be in assessing (1) obligations
to perform right actions, (2) general moral capacities of people, (3) the virtue
of a person, or (4) liabilities and accountability for actions.

1 We speak of persons as having moral responsibilities. In this sense, re-
sponsibilities are simply obligations and duties to perform morally right acts.
Some of those are shared by us all: for example, the responsibilities to be
truthful, to be fair, and to promote justice. Others relate only to people per-
forming within certain social roles or professions: For example parents have
specific responsibilities to care for their children, a safety engineer might
have responsibilities for making regular inspections at a building site, or an
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operations engineer might have special responsibilities for identifying poten-
tial benefits and risks of one system as compared to another.

2 Sometimes when we ascribe responsibility to a person viewed as a
whole rather than in respect to a specific area of his or her conduct, we have
in mind an active capacity for knowing how to act in morally appropriate
ways. In this sense young children are not yet morally responsible. They
gradually become so as they mature and learn how to be responsive to the
needs and interests of others. Adult socigpaths who lack any sense of guilt
for wrongdoing never become responsiblg in this sense.

3 Atother times when we say someone is responsible, we mean to ascribe
a general moral virtue to the person. We mean that he or she is regularly con-
_ cerned to do the right thing, is conscientious and diligent in meeting obliga-
" tions, and is someone who can be counted on to carry out duties or be con-
siderate of others. In a moment we shall return to this sense.

-* 4 Finally, “responsible’” often means accountable, answerable, or liable
for meeting obligations. In this sense, to say individuals are responsible for
actions means they can be “held to account” for them: that is, they can be
called upon to explain why they acted as they did; to provide excuses or jus-
tification if appropriate; and to be open to commendation or censure, praise
or blame, or demands for compensation. We also hold ourselves accountable
for our own actions, responding to them with emotions of self-esteem or
shame, self-respect or guilt, This notion of responsibility will also be devel-

oped mare fully in Chap. 3.
=

Accountability and Voluntary Action Usually when we hold a person
accountable for an action we imply that the action was not completely invol-
untary. But it is not easy to know precisely what this requirement amounts
to.
Aristotle suggested that involuntary acts are of two main kinds (Aristotle,
964-967), First, they include acts done in ignorance. If, unknowingly, we
loan a car to a distraught friend who crashes it, we have not voluntarily con-
tributed to the friend's death. The problem here is that we also hold people
accountable when they should have known what they were doing and what the
likely consequences of their action would be. Ignorance then, is not always
an excuse. On the other hand, it is often difficult to judge fairly what people
should have known, especially in the types of complicated situations that can
arise in professions like engineering.

Second, Aristotle said acts are involuntary when performed under com-
pulsion. He interpreted compulsion as an external force which determines
our actions. Aristotle also noted that the mere existence of obstacles does not
entirely negate voluntariness. Rather their presence limits the range of
choices open to us, When those choices become sufficiently limited, we have
to think in terms of degrees of voluntariness, and hence Jvjrees of liability
for harm done. An example would be the limitations placed on our decisions




54 PART 1: THE SCOPE OF ENGINEERING ETHICS

in response to a kidnapper who demands a ransom for not killing someone
dear to us.

To make things even more complicated, many psychologists today would
make a major addition to Aristotle’s views: Acts may be involuntary when
they are generated by uncontrollable inner compulsions, such as those mo-
tivating psychotics or pathological liars. Yet it is extremely difficult to make

accurate assessments of other people at this level,

Causal and Legal Responsibility There are two other concepts of re-
sponsibility (Hart, 1973, 214-215). These should not be confused with moral
responsibility in any of its four preceding senses. First, causal responsibility
consists simply in being a cause of some event. In this sense we speak of
lightning as being responsible for a house catching fire.

People can be causally responsible for an event withoul necessarily being
morally responsible for it. For example, a 2-year-old child may cause a fire
while playing with matches, but it is the parents who left the matches within
the child’s reach who are morally responsible for the fire.

Second, legal responsibility should also be distinguished from moral respon-
sibility. An engineer or engineering firm can be held legally responsible for
harm which was so unlikely and unforeseeable that little or no moral respon-
sibility is involved.

One famous court case involved a farmer who lost an eye when a metal
chip flew off the hammer he was using (Vaughn, 1977, 41-47). He had used
the hammer without problems for 11 months before the accident, It was con-
structed from metals satisfying all the relevant safety regulations, and no
specific defect was found in it. The manufacturer was held legally responsi-
ble and required to pay damages. The basis for the ruling was the doctrine of
strict legal linbility, which does not require proof of defect or negligence in de-
sign. Yet surely the manufacturer was not morally culpable or blameworthy
for the harm done. If we say the manufacturer was morally responsible, we
mean at most that the company has an abligation (based on the special rela-
tionship between it and the farmer created by the accident) to help remedy
the problem caused by the defective hammer.

Conversely, it is also possible to be morally responsible for something one
cannot be held legally responsible for. For example, because of the fine word-
ing of a contract an engineer may be free from any legal liability for failing to
report an observed danger at a construction site. Yet it may have been his or
her professional and moral obligation to report that danger.

Motives and Professional Ethics

Let us now focus on responsibility as a virtue. Calling professionals respon-
sible in this sense ascribes to them conscientious concern for the moral ideals
and aims of their profession. A responsible physician is motivated (in part)
by a concern for the health and autonomy of patients. A responsible engineer
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is motivated (in part) by respect for the safety and autonomy of the public
and clients.

Of course, none of us is motivated by entirely simple motives, Very fre-
quently we pursue a line of conduct from a combination of mot™ | some
pertaining to morality and some not. A student’s motives for attending col-
lege, for example, might include the desire to obtain a well-paying inb, to
gain social recognition, to please parents, and to prepare for a sow. v useful
career, The last of these motives is often grounded in the morally  mirable
motive of altruism—the desire to contribute to the gooyl of other people, Sim-
ilarly, the desire to obtain a well-paying job so as not to be a bur!in on oth-
ers or s0 as to be able to support a family is a morally admirable moti . Even
the desire to find challenging work is related to the moral ideal of self-
fulfillment.

Professionals are similarly motivated in their careers by a mixture of mo-
tives. This mixed motiviation is not lamentable; instead it is desirable. Moral
ideals are easier to achicve when moral motives are reinforced by self-
interest. (“Self-interest” means concern for one’s own good. It does not
mean “selfishness”—that is, excessive concern for one’s own good at the ex-
pense of other people.)

In addition Lo motives of moral concern and self-interest, there is another
important category of professional motives: concern for achieving excellence
in the technical aspects of one’s work. The excitement of engineering, com-
bined with a strong desire to see it done well, constitutes a potent stimulus
for professional conduct. ¢

In fact, the technical challenge of work is sometimes enough by itself to
inspire right conduct throughout much of a career, even though some moral
motivation secms essential to most careers. An interesting illustration of this
is presented by Graham Greene in his novel A Burnut-Qut Case,

Greene describes an architect who has reached the top of his profession
without caring very much about the good of the public which has benefited
from his work. The architect, world renowned, abandons a career in which
he has nrade numerous brilliant contributions without any wrongdoing. He
travels to Africa and meets a doctor who is practicing medicine on the basis
of o ucern for his patients. In one scene the architect explains to the doctor
that his interest had always been in the “space and light and the proportion”
o1 s, not in the people who might use them (Greene, 1977, 44). Jok-
ingly, the doctor remarks that he would not have trusted the plumbing in the
structure designed by the architect. But the architect presses his point. He
confesses that of course he had to consider human needs, but only in the
same way he had to consider the brick, glass, and other building materials.
His sole motivation, however, was the creation of beautiful structures.

As this incident suggests, it is possible for a person to act on professional
obligations from primarily nonmoral motives, such as a sheer pleasure in the
beauty of e emerging product and excitement over the technical aspects of
the work, The doctor’s facetious remark about plumbing reminds us that ar-
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chitects and engincers must be concerned professionally to satisfy the needs
of people they serve, but that concern may not be moral in origin. Accord-
ingly, much of professional cthics focuses on the level of care the architect
says he showed in his work—attention to the safety, well-being, and needs
of those aflected by the professional activities involved—-no matter what the
ultimate wellspring of that attention may be.

The story also illustrates, however, that long-term involvement in a career
(avoiding early “burnout”) may require moral concern. Moreover, things
easily go amiss when preoccupation with the technical aspects of work leads
to a disregard of moral obligations. An illustration of this point is found in
William Golding's novel The Spire.

The Spire is a rich allegory about fidelity, creativity, and the way in which
self-deception can warp concern for safety within engineering. Set in
England during the Middle Ages, the plot revolves around the construction
of a 400-foot spire atop an aging cathedral. Success in the preject would
mean developing technology well beyond its then current state, and this pro-
vides the motivation for the master builder commissioned to undertake the
project.

Yet as the master builder assesses the weaknesses of the foundations sup-
porting the church, he is led to suspect that the stone and glass spire cannot
be supported properly. Thercafter his suspicions are repeatedly confirmed to
the point where his best professional judgment—what he humbly calls his
“guesses”—indicate the task is both futile and dangerous. Nevertheless, the
priest who is his client desperately clings to a vision of the spire as a “prayer
in stone” and urges the craftsman on.

The master builder gradually becomes biased as he allows his excitement
over the project and the personal influence of the priest to lead him to dis-
regard safety. As the story ends, the entire structure is slowly crumbling.

Personal Integrity and Virtues
There is a further reason why moral conduct is essential for professionals,
This reason has to do with the maintenance of personal and moral integrity.
Morality requires that our lives be unified where fundamental values are at
stake, not compartmentalized. There must not be a cleavage between the
working life and the public self of the sort Charles Reich described vhen he
wrote, "It is this split that sometimes infuriates his children when they be-
come of college age, for they sce it as hypocrisy. The individual has two
roles, two lives, two masks, two sets of values. ... Neither the man at work
nor the man at home is the whole man: it is impossible to know, talk to, or
confront the whole man, for that wholeness is precisely what does not exist”
(Reich, 1970, 78).

Virtues provide a bridge between private and professional life. Virtues are
general patterns of action, emotion, and attitude that permeate all areas of
life. They involve habits that constitute fundamental ways of relating to the
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world, not just to selected situations. Moral integrity (inner unity on the ba-
sis of moral commitments) is maintained when virtues are manifested across
the line between personal and professional life.

This explains what is often wrong when an employee says, “Don't blame
me; [ was just doing my job.” The implication is that the employee is a mere
cog in the machinery of the workplace, or a mere tool to be used by an em-
ployer, rather than a responsible person whose life has moral coherence.
Again, when people try to justify wrongdoing by saying, “If I don't do it,
someone else will,” they are failing to take responsibility for their actions (re-
gardless of what other people do).

Trustworthiness and Benevolence

Taking responsibility for one’s actions is a very general virtue. Trustworthi-
ness and benevolence are two of the specific virtues it encompasses—virtues
especially important in professions like engineering.

Trustworthiness is a fundamental virtue for those who engage in the re-
lationships between engineers and their employers and clients. These rela-
tionships are based on trust—trust that engineers will effectively perform the
services for which they are hired. Here is a list of even more specific virtues
that trustworthiness involves (Bayles, 1981, 70-86).

Honesty in Acts: For example, not stealing, not padding expense sheets,
not engaging in bribes and kickbacks

Honesty in Speech: Not deceiving; being candid by revealing all pertinent
information

Competence: Being well prepared for the jobs one undertakes

Diligence: Zeal and careful attention to detail in porforming tasks (by, for
example, avoiding the defect of laziness and the excesses of the workaholic)

Loyalty: Acting faithfully on behalf of the interests of the employer or client
(avoiding the defect of allowing self-interest to distort one’s service and avoid-
ing the excess of disregarding other important duties such as those to the public)

Discretion: Sensitivity to the legitimate areas of privacy of the employer or
client, especially with regard to confidential information

Benevolence is also pertinent to the relationship between employers and
clients, but it is especially important in thinking about obligations to third
parties affected by one’s work, in particular the public. Benevolence is the de-
sire to promote the good of others based on an attitude of concern for their
well-being. Hence much of the discussion of concern for others presented in
this section applies to benevolence.

The following specific virtues are all aspects of benevolence.

Nenmalcficence: Not harming others
Beneficence: Doing good and preventing or removing harms to others
Geunerosity: Going beyond the minimal degrees of helping others
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While each of these aspects of benevolence is important, the first is the

most basic. It lies behind the oldest professional dictum, one embedded in

the Hippocratic Oath taken by physicians:
shall see, heeding that charge is a complicaled task in cngmccring.

Study Questions
Kermit Vandivier had worked at B. F. Goodrich for 5 years, first in instrumenta-
tion and later as a data analyst and technical writer. In 1968 he was assigned to
write a report on the performance of the Goodrich wheels and brakes commis-
sioned by the Air Force for its new A7D light attack aircraft. According to his ac-
count, he became aware of the design’s limitations and of serious irregularities in
the qualification tests. The brake failed to meet Air Force specifications, Upon
pointing out these problems, however, he was given a direct order to stop com-
plaining and write a report which would show the brake qualified. He was led Lo
believe that several layers of management were behind this demand and would
accept whatlever distorlions might be needed because their engineering judgment
assured them the brake was acceptable.

representations. But he refused to sign it. Later he gave as excuses for his com-
plicity the facts that he was 42 years old with a wife and six children. He had re-
cently bought a home and felt“financially unable to change jobs. He felt certain
that he would have been fired if he had refused to participate in writing the report

(Vandivier, 20-24).
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SUMMARY

Moral prablems, in the widest sense, are those that arise in any situation call-
ing for decisions based upon moral reasons. Sometimes what ought to be
done is a straightforward matter, and the only difficulty is in avoiding temp- &
tations to violate moral obligations. At other times it may be unclear whether

“Above all, do no harm.” As we

Vandivier then drafted a 200-page report with dozens of falsifications and mis-

Present and defend your view as to whether Vandivier was justified in wriling the
report or not. In doing so, draw upon one of the theories of right action discussed
in the second section of this chapter.

Was Vandivier guilty or blameworthy? That is, even if his actions were wrong, is it
appropriate to excuse him from blame because of circumstances beyond his con-
trol?

Is Vandivier responsible for what he did? In answering this question, distinguish
between the various senses of “responsible’” discuss&ld in this section.

Which virtues did Vandivier not display, and what might those virtues have re-

e

quired of him in his situation?

Truthfulness and truth telling are kcy virtues for cngmecrs as they interact with
other participants in the technological enterprise (illustrated in Fig. 1-1, Chap. 1).
Their meanings come into sharper focus when their antonyms are examined. These
include Wing, deception, and withhalding information. (The latter two are often
grouped as “disinformation” in government parlance.) Give examples from eng-
neering, business, or other professions to illustrate these concepts.
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a moral principle applies, as when deciding whether accepting some gifts
from salespeople violates the rule “Do not accept bribes.” Moral dilemmas are
those moral problems in which two or more moral obligations, duties, rights,
ideals, or applications of a single principle come into conflict in a situation in
which not all of them can be respected or fulfilled. Duties which sometimes
allow exceptions in such situations are called prima facie dutics.

Moral values require that we be concerned about the good and the rights
of other people. Hence morality is ot reducible to matters of self-interest,
law, or religion. For this reason we rejected Ethical Egoism (the view that right
action consists in producing one’s own good), Ethical Conventionalism (the
view that right action is merely what the law and customs of one’s society
require), and Divine Command Ethics (the view that right action is defined by
the commands of God, such that without a God there could be no moral val-
ues).
There are four main types of cthical theories which provide helpful frame-
works for identifying the factors invalved in moral dilemmas and for offering

guidance.

Acts are morally right when:

* They produce the most good for the Act-utilitarianism: Mill

most people,

* They fall under a rule which if widely Rule-utilitarianism: Brandt
followed would produce the most good

for the most people.

} Utilitarianism
* They fall under principles of duty Kant

which respect the autenomy and

rationalily of persons, and which can be

willed universally to apply lo all people.

Duty Theorics
¢ They fall under princples which would Rawls

be agreed upon by all rational agents in a

hypothetical contracting situation that

assures impartiality.

Rights Theories

* They are the best way to respect the Locke and Melden

human rights of everyone affected.

* They most fully manifest or support Aristotle and Maclntyre
relevant virlues, where virtues are traits

of character making possible the

achievement of social goods.

Virtue Theories

These ethical theories give help in approaching moral dilemmas by pro-
viding frameworks for assessing the relevant moral factors involved and by
offering guidance. They can also be applied to identify and justify the general
obligations of engineers and other professionals.

Finally, if actions can be judged right or wrong, people can be judged as
good or bad, virtuous or vicious, responsible or irresponsible, Underlying
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such assessments are moral virtues: good traits of character which involve
habits and patterns of action, emotion, attitude, and desire. The most general
professional virtue is moral responsibility, which differs from mere causal
and legal responsibility. In addition to this “virtue” sense of responsibility,
the concepl of moral responsibility also refers sometimes to obligations, the
general capacity to act in morally concerned ways, and accountability for ac-
tions. Two of the more specific virtues related to being responsible as a pro-
fessional are trustworthiness (honesty in action and speech, competence, dil-
igence, loyalty, and discretion) and benevolence (nonmaleficence, benefi-

cence, and generosity).




