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Preface

Ethical dilemmas come in all forms of situations for engineers. I remember
my first dilemma very well. As a student, I was working one summer for a
state department of transportation and was assigned to assist an engineer
who was a construction inspector with nearly 40 years of experience. One
day he walked into the contractor’s supply trailer and picked up a fine
radial saw and a long extension cord in good condition. He walked up to
the contractor and said, “Hey, these look like pieces of junk that you were
about to throw away. I might as well take these if you are going to toss
them.” The contractor replied after a few seconds, in a low voice, “Yeah,
go ahead and take them.” The inspector grabbed a few more items
without asking on his way to his state truck.

I was young and inexperienced, but I was highly suspicious about
what had just happened. Obviously, the inspector was extorting tools
from the contractor and the contractor hoped he would receive inspec-
tion favors in return. And maybe they had talked privately about a tools-
for-favors arrangement. The inspector seemed to have much experience
at “shopping” in contractors’ trailers and was not acting as a faithful
agent or in a manner to uphold the reputation of the engineering
profession.

This book is focused around engineering codes of ethics (Additional
Resources and Codes of Ethics). We encourage you to read an entire code of
ethics prior to reading this case studies book. There are numerous engi-
neering codes of ethics other than the listed ASCE, Institute of Electrical and
Electronics Engineers (IEEE), and the National Society of Professional
Engineers (NSPE) codes that would provide additional insight as well,
for example, American Society of Mechanical Engineers (ASME), Institute
of Industrial and Systems Engineers (IISE), Association for Computing
Machinery (ACM), American Institute of Chemical Engineers (AIChE),
Accreditation Board for Engineering and Technology (ABET), Biomedical
Engineering Society (BMES), and American Nuclear Society (ANS).

vii
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viii Preface

Our book is intended for practitioners, consultants, government
engineers, students, engineering educators, and others who work in
engineering. All the cases are based on real situations and organized by
the canons of the ASCE Code of Ethics. All the names are fictitious; any
similarities to an actual person, company, or situation are coincidental.
Each chapter is self-contained, so whatever ethical dilemma you face,
you can find insight by reviewing the discussion and cases under the
relevant canon. The last chapter presents two larger case studies where
multiple canons apply and interact. Throughout the book, each case is
followed by questions for you to consider.

I am aware from teaching engineering ethics workshops and
courses since the 1990s of thousands of different, specific ethical
dilemmas that engineers have faced. Many engineers have faced
challenges related to every aspect of every canon in the Code of
Ethics. Such challenges have been occurring ever since humans
formed civilizations. The formal responsibility of ancient-times engi-
neers to build safe structures dates back to at least King Hammurabi
of Babylon (c. 1775 BCE) when he declared, according to Wikipedia,
that if a home collapses because of poor construction and kills its
owner, the builder shall be put to death. In modern times, ASCE
debated forming a code of ethics from about 1893 to 1914, when the
first code of ethics was officially adopted. The current focus to protect
the health, safety, and welfare of the public was added to the Code of
Ethics by the Society in 1977.

Engineering is a vital profession for humanity. We provide technical
solutions and opportunities to individuals, communities, towns, cities,
schools, companies, and governments. The technically challenging situa-
tions that current and future generations face are immense. In creating
engineering solutions, it is critically important that engineers maintain
high ethical standards, and we are, therefore, entrusted by the public to
provide safe drinking water, safe transportation solutions, safe struc-
tures to work and live in, and protection of the environment, just to name
a few specifics. Our engineering ethics skills are just as important to
society as our technical skills. Our hope for this book is that in addition
to improving your skills in solving ethical dilemmas, your motivation to
uphold the engineering Code of Ethics will increase. Every day, society
depends on you, your fellow engineers, and the ethical decisions we all
make.

We have created a LinkedIn group titled, “Pursuing Engineering
Ethics through Real World Case Studies” for readers to be able to
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Preface ix

communicate with each other regarding the cases, to provide similar or
different cases, to discuss relevant topics, and generally to advance
engineering ethics understanding.

Steven Starrett



This page intentionally left blank

‘panasal sybu (e ‘Ajuo asn feuosied 104 ‘JOSVY WBLAdOD 2 T/#70/90 Uo AreiqiT 1S3 Aq Bio*ARlgipase wol) papeoumod



Downloaded from ascelibrary.org by IESL Library on 06/04/17. Copyright ASCE. For persona use only; all rights reserved.

Acknowledgments

Dr. Steve Starrett’s most influential mentor on engineering ethics was
Dr. Paul Munger (deceased, civil engineering professor at Missouri
University of Science and Technology). Dr. Munger was the chair of
the Missouri Board of Technical Professions in the 1980s during the time
of the Hyatt Regency disaster in Kansas City, Missouri. He also taught a
very interesting engineering ethics course that sparked Dr. Starrett’s
interest in the subject so long ago. Dr. Jimmy Smith (deceased, civil
engineering professor at Texas Tech University, Director of the National
Institute for Engineering Ethics [NIEE]) was also influential in shaping
Dr. Starrett’s career related to engineering ethics.

Dr. Amy Lara would like to thank her doctoral advisor, Gary Watson
(Philosophy and Law, University of Southern California, formerly Phi-
losophy, University of California-Irvine), for his careful and thoughtful
guidance through the thickets of moral theory, and her department head,
Bruce Glymour (Philosophy, Kansas State University), for a great deal of
support as she added science and engineering ethics to her research
interests. She would also like to thank all her students, over many years
of teaching, who pressed her to make abstract theory concrete and
relevant.

Dr. Carlos Bertha wishes to acknowledge Col. James Cook, head of
the Department of Philosophy at the U.S. Air Force Academy, for his
unwavering support, as well as all his colleagues in the department for
their valuable insights and contributions.

All the authors would like to thank Araitz Urresti for her artistic
contributions and Tara Hoke for her contribution to the discussion on
legal topics.

Xi



This page intentionally left blank

‘panasal sybu (e ‘Ajuo asn feuosied 104 ‘JOSVY WBLAdOD 2 T/#70/90 Uo AreiqiT 1S3 Aq Bio*ARlgipase wol) papeoumod



Downloaded from ascelibrary.org by IESL Library on 06/04/17. Copyright ASCE. For persona use only; all rights reserved.

Chapter One

Introduction to Ethics

The Bridge at Crossway Creek

Samantha Cordell couldn’t believe what her supervisor had done. As an
experienced engineer for a county government, she was overseeing a
countywide bridge inspection project. One day, an inspector she respected
called to say that he thought the BB-14 bridge at Crossway Creek had to
be closed immediately. Samantha met the inspector within the hour and
discovered that many of the old wooden pilings were rotted through and
didn’t even reach the ground. The bridge deflection during traffic was
frightening. Samantha exercised her engineering judgment and closed the
bridge. Her supervisor, Todd Jackson, who is not an engineer, received
many complaints about the bridge being closed. The closure caused a
45-minute detour for local residents, which they found unacceptable.
Todd went out to look at the bridge with the local residents, but he did
not invite Samantha. He listened to the residents’ concerns and decided to
reopen the bridge. On his way back from visiting the bridge, Todd
stopped by Samantha’s office and told her to rush the replacement of
the BB-14 bridge at Crossway Creek, and said that he was going to leave it
open as long as possible. It was just too big of an inconvenience for the
local residents. As Todd left her office, Samantha sat in stunned disbelief.

What would you do if you were Samantha? What should Samantha
do? Did Todd do something wrong when he reopened the bridge? Can
Samantha remedy the situation? If so, how? If not, what are her options?
Situations like the one Samantha is in are hard for engineers. Samantha is
trying to do her job to protect the public and now she faces a serious
ethical dilemma. Fortunately, the engineering profession has developed
numerous codes of ethics, and many people have devoted themselves to
studying the perplexing questions raised by ethical dilemmas. In this
chapter, we will examine several important theories of ethics, and we
will illustrate their respective strengths by seeing how they address
Samantha’s situation.
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2 Engineering Ethics: Real World Case Studies

What Is Ethics?

In the vernacular, the words ethics and morals are used interchangeably.
Strictly speaking, however, there is a difference. Morals are those rules
we govern ourselves by, the principles we live by. Ethics is a field in
philosophy that examines value judgments of right and wrong action.
An ethicist, then, is a person who attempts to answer questions such as,
“What is it like to live a good life?” and “What does it mean to say that an
action is wrong?” One might say, to put it succinctly, that ethics is the
careful, philosophical study of morals, because ethics tackles questions such
as, “What ought we to do when different moral principles conflict?” and
“How can we tell that an edict such as ‘lying is permissible” is bad?”

This is a book in what is called applied ethics. Ethics are applied when
we devote our attention to moral dilemmas that surface in a particular
field or profession. Specifically, this book is concerned with moral dilem-
mas, such as the one Samantha faces, that are common in the engineering
profession. Other examples include plan-stamping (e.g., inadequate
review of engineering design work), pressure to falsify billable hours
(e.g., record the hours on project B but actually finish project A), perform-
ing design work related to a topic that the engineer lacks competency in
(e.g., a traditional transportation engineering firm obtains an environmen-
tal project and has no environmental engineers on staff, so one of the
transportation engineers is tasked with performing the design work), and
bribes (as in, “What will it take for you to look the other way on this?”).
In other words, we focus here on those unique moral dilemmas that
engineers face.

Although ethics is a field within philosophy, when the applied ethics
of a particular profession are at issue both philosophers and practitioners
of the profession need to be involved in generating norms that are suited
to that profession. If philosophers with no engineering experience tried
to step into the engineering profession and dictate moral rules for
engineers, the rules would be unhelpful at best. Engineers are the experts
in what dilemmas arise for them and what values are important for the
success and integrity of their profession. Because engineering is a
profession—a self-requlating occupation—a common framework for eval-
uating moral dilemmas that engineers face ought to be found within the
engineering profession.

As mentioned previously, we find that common framework in what
the various engineering organizations call codes of ethics: a list of
principles, values, commitments, and affirmations by which engineers
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agree to govern themselves. Of course, a code of ethics is not the only
thing guiding our conduct as engineers: we also have laws (local and
federal, civil, and criminal), company or department policies, interna-
tional treaties, and regulations. But following all the governing princi-
ples that have been put in place is not the same thing as being moral,
because laws and regulations are written to account for the vast majority
of situations, and it is impossible to exhaust all possible cases or to
articulate and codify all moral demands into these laws and regulations.*

Tara Hoke, general counsel for ASCE and the author of “Question of
Ethics” column in ASCE Civil Engineering Magazine writes on the matter
of laws compared with ethical standards:

Ethics are a set of moral principles shared by a particular
community with the aim of guiding behavior. Laws are rules
established by a governmental authority for the purpose of
providing order. The two areas often overlap, because both
ethics and the law aim to serve universal moral principles of
justice, equity, and promoting the public good—but ultimately
they approach those goals by two entirely different methods.
Ethics will tell you to drive only as fast as you can safely operate
your vehicle; the law tells you that you can drive 35 mph on this
road, and 45 mph on that one. A highly skilled driver might be
able to ethically drive at speeds well in excess of legal limits,
whereas an extremely poor driver might be ethically question-
able even at speeds that comply with the law. More significantly,
a professional may encounter situations where a legal obligation
of confidentiality conflicts with an ethical obligation to speak out
on a potential harm. Engineers must therefore know both the
laws and the ethical principles that govern them, use both to
guide their professional conduct—and sometimes, make a diffi-
cult choice between the two dictates when faced with an irrec-
oncilable conflict.

" This argument depends on a philosophical position called “Natural Law Theory.”
One example of such a theory comes from Thomas Aquinas, a thirteenth century
Catholic theologian. For the tools required to navigate this particular account, see
Summa Theologica of Saint Thomas Aquinas, Latin-English Edition, Prima Secundae,
Part I-1I, Questions 91-97. Natural Law Theory, however, need not depend on
religious or metaphysical commitments. One might just accept that not all moral
commitments—whatever their source may be—are codified in written law, and
look for guidance from the various ethical theories articulated in this introduction.
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The goal of this book is to unpack the ASCE Code of Ethics, which is
divided in a series of canons by way of case studies that illustrate each
one of these principles. To conduct this evaluation properly, however,
we need to be able to dig deeper than the written code itself. To think
critically about a moral dilemma at hand, we ought to be able to point
out not only the applicable Code of Ethics canon, but also the ethical
theory behind it." That is what the remainder of this introduction is
about: a summary of the major relevant moral theories that help us frame
the ASCE Code of Ethics when it is used to evaluate—and resolve—the
moral dilemmas contained in a case study. For our purposes, we must
place emphasis on the word summary. We can provide only the most
basic sketch of the various moral theories that can inform our case
studies. To help with this endeavor, we will make use of a convenient
illustration: the ethical triangle.

The Ethical Triangle

Given that philosophers have been debating ethics for thousands of
years, it’s easy to see why there would be many, many ethical theories
from which to choose. We can, however, classify the majority of these
ethical theories under three general categories: character-based ethics,
principle-based ethics, and consequence-based ethics. As a simple way of
remembering these categories, we arrange them in a triangle.

Character-based Ethics

Principle-based Ethics Consequence-based Ethics

The Ethical Triangle.

Let’s look into each category.

* In relation to Thomas Aquinas’ version of Natural Law Theory, the ASCE Code of
Ethics canon would be an example of Human Law, whereas the ethical theory
behind it would constitute our attempt to understand Natural Law.
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Character-based Ethics

Character-based ethics, also called virtue ethics, was best articulated by the
Greek philosopher Aristotle (384-322 BCE), primarily in a work called
Nicomachean Ethics." As was the case for most of ancient Greek philoso-
phy, Aristotle’s primary concern was to answer the question, “What is it
like to be a good human being?” Much like it would be reasonable to talk
about what characteristics describe a good knife (e.g, sharp, durable,
sturdy, comfortable handle) or a good hunting dog (e.g, obedient, good
sense of smell, doesn’t maul the bird before it takes it back to the hunter),
Aristotle thought it is perfectly reasonable to ask what characteristics
describes a good—or virtuous—human being. For Aristotle, the virtue (in
Greek, arete) of a human being came from activities that only human
beings could do: reason, deliberate, and study.?

To be a virtuous person, however, it is not enough to occasionally
reason, deliberate, or study. For Aristotle, a person’s identity is derived
from what that person does habitually: hence the Greek word for habit
(ethos) gave rise to the word for character (ethos). For example, to be able
to say that a person is courageous, one would have to point to a pattern
of courageous acts, not one fluke instance. Similarly, a person who is said
to have a strong moral character is someone who has demonstrated
through a life of hard choices that he or she can be depended on to
choose the right moral action.’

Unlike principle-based and consequence-based ethics, character-
based ethics may not be as useful when it comes to discussing individual
actions or decisions. Virtue ethics is helpful, however, in framing some
case studies if we make a simple adjustment to Aristotle’s question about
virtue. All we have to do is ask, “What is it to be a virtuous engineer?” or
“What sorts of characteristics define a good engineer?” Once we answer
that question, we can turn our attention to how our answer can help
inform a particular case study.

Suppose a young, highly energetic but inexperienced engineer, Craig
Arndyt, is asked to evaluate the results of a complicated soil toxicity test.
We can argue that a key characteristic of a virtuous engineer is to work
only on the subjects he or she is technically proficient in. If soil analysis is
not yet something Craig has any experience with, we might use virtue
ethics to suggest that the right thing to do in this case would be to seek
out that expertise and consult with more-experienced (or more-specialized)
engineers. In other words, Craig should acknowledge that he hasn’t
developed a habit of analyzing toxicity in soil samples, so the right thing
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to do is to find someone who looks at these tests all the time. This action
ensures that Craig is doing his best to protect the public: he sticks to what
he is good at and defers to others who have a different subject matter
expertise.

For our introductory case study, we might say something similar:
Samantha is a subject matter expert because she has devoted her career
and education to understanding the engineering principles that led her
to the decision to close the bridge. She is acting as a good engineer,
because she is applying her knowledge to protect the public welfare. She
fully recognizes the inconvenience the bridge closure is going to cause
local residents. Todd, conversely, does not have that expertise (even
though he is her supervisor), so even though his reasons have some merit
(he is, after all, trying to remedy an inconvenient situation for the
neighborhood), he is wrong to reopen the bridge without consulting
with Samantha. Indeed, Todd should defer to Samantha’s better judg-
ment and expertise and not open the bridge without her approval.

Principle-based Ethics

Immanuel Kant (1724-1804) is considered the primary proponent of
principle-based ethics, also called duty-based ethics or deontological
ethics, derived from the Greek word deont, meaning that which is
binding (i.e., duty). In other words, principle-based ethics deals with
what obligations we have, if any.

It is important to understand the context and the era in which Kant
was writing, the Enlightenment. During those tumultuous years, putative
sources of political and religious authority were being questioned. Most of
moral philosophy at the time was structured in what Kant called heteron-
omy (from the Greek héteros, meaning other or different), which meant that
to understand what we ought to do, we first had to define what we were
pursuing (or what our ends were). But because our ends were defined by
external sources—generally political or religious authorities—these prin-
ciples of action would depend on who or what this source was. This
situation was, Kant argued, untenable. For us to be able to call a principle
truly moral, it must be universal, not source-dependent.

Kant, therefore, flipped the system and encouraged us to start with
a principle. He then argued that as long as we started with the right
principle, we would be doing the right thing by definition. In other
words, Kant defined good as acting in accordance with the right
principle. He called this way of determining a good action autonomy,
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because the decision about what to consider as a principle of action was
arrived at autonomously, that is to say, self-selected. Kant thought
autonomy was a superior method because this way we are not depend-
ing on an arbitrary political or religious authority to define our
morality: we are deciding these matters ourselves as moral and rational
agents.”*

®
GOOD Principles
I
A
w Reason
o GOOD (vy Def)
Principles

Heteronomy versus Autonomy. IAW = in accordance with.

To the astute observer, this raises the question, “How do we know
we are following the right principle?” Kant had an answer: you know
that you are following the right principle if it conformed to what he
called the categorical imperative: act only on those principles that you
would wish to become universal.” In other words, applying the categori-
cal imperative requires us to perform a thought experiment of sorts,
which we call universalization. First, we are to ask ourselves, “What is our
dilemma?” We next identify the principle we are about to apply (the
personal principle called a maxim), and then we are called on to imagine
what it would be like if everyone in the world were compelled to adopt
the same maxim as a principle of action. If we can approve of such a
world, then we have chosen a proper principle and should act accordingly.
However, if we could not live in a world where everyone followed that
maxim, then we should choose a different maxim.

To act on principles that an individual can will to become universal
laws for everyone is to act in ways that can affirm those laws from an
objective, impartial standpoint. According to Kant, this way of deciding
how to act is equivalent to committing oneself to acting in ways that other
rational agents can consent to. If a person is truly impartial, he or she
doesn’t take advantage of others or manipulate them for self-serving
purposes. Instead, one should step back from individual desires and think
about what would be acceptable from a more-universal standpoint.
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Thus, Kant believed that his categorical imperative could also be
stated this way: we should always treat rational beings as valuable in
themselves; we shouldn’t use them solely for our own purposes. Another
way to put this is that we should treat people in ways they themselves
could rationally consent to. Sometimes it’s easier to use the categorical
imperative in this second formulation (called the Formula of Humanity),
so we will rely on it in several of the case studies in this book.®

To understand how to apply this sort of principle-based ethics,
suppose a certain engineer is contemplating lying on a report. The lie
itself is minor, a fib, that will not alter the conclusions of the report, but it
will make him look more competent. Universalization requires that he
evaluate the situation systematically. First, he sees that the dilemma he is
contemplating is whether to lie on a report. Suppose further that he is
thinking about lying: he then says that the maxim that he is about to
apply is that it is acceptable to lie to make oneself look good. What would
it be like to live in a world where all people governed themselves by such
a maxim? One could immediately see that this is an untenable principle
to abide by because soon a person would not be able to tell truth from
falsity. Conversely, being honest clearly presents itself as a principle that
this engineer would want everyone to adopt.

Jack getting a cup of coffee from the breakroom and does not contribute
the quarter he is obligated to.
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One more example may help put principle-based ethics in context.
Suppose another engineer, Evelyn Meade, needs to refill her coffee. She
heads to the breakroom, where there is an honor system for coffee, a
quarter per cup. She pours herself a cup, puts a quarter next to the
machine, and just as she is ready to head back to work, she sees Jack
Cranston, a coworker, fill up his cup. And then she sees him walk away.
No quarter. She calls him out. “Hey, Jack, it's a quarter per cup, you
know?” Jack looks at her funny and responds, “Who cares? Are you
going to turn me in? It’s only a quarter!”

We can all identify with these sorts of situations. If your reaction is to
respond, “Well, Jack, of course it’s only a quarter. No one is going to miss
it, and it won’t break anyone’s bank. But it’s the principle that matters!”
You are essentially taking a deontological position. The engineer is
saying that rather than the consequences settling whether the action is
right or wrong; it’s the principle that matters.

Principle-based ethics can also help us sort through Samantha’s
situation, described at the beginning of this chapter. Todd is acting on
a problematic maxim: he is opening an unsafe bridge that could seriously
harm the public for the sake of convenience. Can we universalize such a
principle, that convenience takes priority over safety? It seems irrational
from an objective standpoint: the point of convenience is to improve the
quality of life, but doing things that damage or even destroy life itself to
improve the quality of life is a contradiction. In this case, it appears as
though the residents are consenting to such a trade-off, but they are not
actually giving an informed consent. They aren’t engineers and don’t
know the danger the way Samantha does. If they did understand, then as
rational beings, they wouldn’t want the bridge to be open. Thus, Todd is
acting without their true consent, and if Samantha is to follow the Formula
of Humanity and truly value the residents as rational beings, she is
obligated to protect them from a danger about which they are not aware.

Now we are ready to compare this sort of deontological ethical
theory with consequence-based approaches.

Consequence-based Ethics

As the name implies, consequence-based theories focus on the conse-
quences—or results—of our actions. John Stuart Mill (1806-1873) is the
primary philosopher we associate with utilitarianism, which is a type of
consequentialist theory that calls for us to do that which produces the
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greatest good for the greatest number. In fact, Mill believed that actions
are right in the proportion that they produce happiness and wrong in the
proportion that they produce pain. He called this the “greatest happiness
principle.””

Imagine that Susan Jacob attends a meeting with her fellow engi-
neers and brings a dozen doughnuts. Suppose she gives all of them to her
supervisor, Janice Hall. Janice might be pleased with the doughnuts, but
wouldn’t the overall happiness be increased if Susan gave one doughnut
to each participant in the meeting? The greatest happiness principle,
then, would say that giving one doughnut to each person is a more-right
action than giving them all to Janice. Why? Because it produced more
happiness overall.

This approach has a number of interesting implications. For one,
consequence-based theories operate under the assumption that there is
no such thing as an inherently right or wrong action. Actions are right to
the degree that they produce a particular result. Different consequen-
tialist theories, by the way, will propose different things as the result that
our actions should produce. For Mill, our actions should produce the
greatest amount of happiness as possible for as many people as possible.
A variant theory, called hedonism, states that our actions should produce
maximum physical pleasure. A person who believes that the best result
would be the most good to himself or herself would be called an egoist.

As you may recall, this is precisely the problem that Kant had with
heteronomous systems of ethics: who determines what the best results
should be? Mill thought that we should be able to answer this question
ourselves. No one would object to certain categories of things that are worth
pursuing as ends. In an engineering ethics context, then, we can adapt this
approach by taking a closer look at those best results. Much like physicians
place a premium on the health of their patients, engineers are responsible
for the safety, health, and welfare of the public at large, the sustainability of
the environment, and other goals put forth in the Code of Ethics.

In our opening case study, if Samantha were to apply consequence-
based ethics to her reasoning, she would say that Todd was wrong to
reopen the bridge because it put the public at risk and that she should
address the matter with him (or perhaps his supervisor) immediately
because it is her responsibility to protect the public from unnecessary risk.

Consequentialist theories—all of them—are vulnerable to the fol-
lowing concern: they depend on our ability to forecast the results of our
actions. When we make a decision on the basis of the outcome we
want, we are essentially counting on our actions to yield that outcome.
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But what if we miscalculate? What if we fail to take all the variables into
consideration? What if our actions do result in the consequences we want
but also produce additional, negative consequences that we did not
anticipate? Therefore, whenever we entertain consequentialist argu-
ments, we should be mindful of just how accurately we might be
envisioning the actual results of our actions.

The Moral Spectrum

Facing a choice between right and wrong is not what we call a dilemma
(we should just choose the right action and be done with it). Dilemmas
happen when we must choose between wrong and wrong. Samantha
must choose between keeping the bridge open, which allows conve-
nience for local residents but could potentially put them in a great deal of
danger, or shutting down the bridge, which protects the public but will
result in long delays until repairs can be made, not to mention angering
her supervisor (and maybe Todd ends up firing Samantha).

How do we choose between these moral theories? Is it possible for us
to be in a situation where the principle at hand is in conflict with the
consequences of an action? Are there cases where we can—and should—
act against an important principle to achieve an even-more-important
consequence? In other words, given the theories we just introduced, who
is right, Aristotle, Kant, or Mill?

There are three ways to answer this question, and it may be helpful
to think of these answers as being on a spectrum.

Moral Spectrum

Pluralism

YWe can use various
moral theories to
determine the best
course of action

Relativism
There are no universal
moral standards

Absolutism

Only one moral theory is
correct {and therefore
applies in all cases)

The Moral Spectrum.
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At one end of the spectrum, an absolutist would say that only one
moral theory is correct and that such a theory ought to apply in all cases.
One absolutist, Abbot Zirkowski, might say, “The only thing that
matters is the principle at hand. The ends never justify the means.”
When Abbot is confronted with a moral dilemma, he always takes a
principle-based approach. Abbot believes that a principle that makes
lying permissible is a bad principle, so he would never lie, even if his life
depended on it.

At the other end of the spectrum, we have what is called a relativist.
Moral relativism is a position that argues that there are no universal
moral principles, so there is no sense in saying that any of the moral
theories depicted on the triangle are right. Another version of this
argument, called cultural relativism, takes the position that while some
moral standards may exist, they exist only within a particular culture. In
other words, suppose that Reilley LaClare, a relativist, lives in the United
States and knows that it is not commonly acceptable to bribe a police
officer. Reilley, while traveling in Nigeria, notices that the practice is
quite common and unproblematic there. She would say that we in the
United States would not be able to judge the moral standards of Nigeria
(and vice versa), because such standards reside only within a culture.
“When in Rome, do as the Romans do,” the old adage states.

We should be able to see that either end of the spectrum presents us
with some problematic scenarios. On the one hand, an absolutist would
be committed to choosing one—and only one—moral theory to guide all
moral choices. Yes, principles such as not lying are important, but are we
willing to say that there are absolutely no circumstances under which
telling a lie is the right thing to do? And, on the other hand, is it really
true that there are absolutely no moral standards that cross cultural
boundaries? Are we willing to excuse heinous practices around the
world under the guise of “when in Rome, do as the Romans do”?®
There has to be an alternative to absolutism and relativism: the position
that all three moral theories explored previously are right—in their own
context. And none is perfectly and absolutely right 100% of the time. This
middle ground is called moral pluralism, which is a position that accepts
that it is possible for moral questions to have more than one right answer
but that accepting that there may be more than one right answer does not
entail that there are no wrong answers.’

Suppose we went to a large mall in Dallas and asked 5,000 shoppers,
“What is the best movie of all time?” Probably we would not receive
5,000 different answers. Movies such as The Godfather, Gone with the
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Wind, Saving Private Ryan, and Schindler’s List may receive a few more
votes than movies such as Star Wars, Avatar, Spiderman, and Four
Weddings and a Funeral. There’s a pretty good chance that some movies
would not be mentioned at all (e.g., Gigli, which actually appears on the
IMDb list of the worst movies ever made),’’ even if we were to ask
50,000 people. The point is, there are numerous reasonable, defensible
answers to our question, “What is the best movie ever made?” And yet
the fact that multiple reasonable answers exist does not preclude other
answers as being false.

Samantha has a number of options, too. She can challenge Todd
directly, appeal to Todd’s supervisor instead (jumping the chain of
supervision altogether), go to the press, or take some other action. Those
options would have a variety of costs and benefits. But the option of
doing nothing is not a good one, because it places the public in
unacceptable danger. Samantha should rule it out: she must act in some
way to protect the safety, health, and welfare of the public.

When we make moral decisions, we might be faced with a number of
possible right answers. Each of those answers ought to be backed by
some sort of argument. Sometimes the argument might be grounded in
consequence-based theories; other times our argument might be based
on a character-based theory; and there will be situations that might call
for a principle-based approach. The fact that any of the three approaches
may apply to any given situation doesn’t entail that one theory is always
the right one to take, nor does it suggest that any argument presented is
just as valid as any other.

A Closing Note

Before closing this chapter about moral theories, a brief comment about
our approach is in order. Using case studies to analyze moral dilemmas
is called casuistry. We employ case studies that are representative of what
engineers typically face and use them to show how these various ethical
principles—as embedded in the ASCE Code of Ethics—can be applied to
help us resolve moral dilemmas. In this context, our case studies are
designed to have a resolution rather than a solution. Yes, we want to be
bold and call some actions right and other actions wrong, but we should
also be sensitive to the fact that some actions can be right at times, or
not necessarily wrong. Context and circumstances matter, yes, but
we are not relativists! When we believe an action is clearly wrong



Downloaded from ascelibrary.org by IESL Library on 06/04/17. Copyright ASCE. For persona use only; all rights reserved.

14  Engineering Ethics: Real World Case Studies

(misrepresenting a professional license on a resume, for example), we
say so. When the only right action to take is to close the bridge at
Crossway Creek, we say that, too. As you will see, however, some
choices are more difficult to make than others. In those cases, we hope to
present a fair analysis of the various options available and the costs and
benefits of each. An obvious right or wrong may not be possible, which
we think is consistent with the moral choices that engineers face from
time to time.

Our goal for this book is to provide you with the tools to help you
better resolve the ethical dilemmas that are in your future as an engineer.
If you thoroughly consider what you would do in the presented cases,
think of similar situation you might have been in, and analyze our
solutions to the case study situations, we are confident your ethical
problem-solving abilities will be significantly strengthened.
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Chapter Two

Hold Safety Paramount

Canon 1. Engineers shall hold paramount the safety, health, and
welfare of the public and shall strive to comply with the principles of
sustainable development in the performance of their professional duties.

Something similar to Canon 1 currently appears in the official code of
ethics of most engineering societies, and always in a prominent position.'
It is clearly a central ethical commitment for engineers. The rationale for
this canon is twofold. First, the work that engineers do almost inevitably
has great impact on the material well-being of people throughout
society, including many who do not know what the engineers are
working on and who have not explicitly consented to any associated
risks. A private individual’s choice to engage in risky behavior seems to
be a matter of individual freedom, as long as the individual is competent
to judge the risks. When our actions impose risks on others, however,
ethical principles require that we consider what those people have
consented to or could reasonably consent to.

Of course, it is not always possible to obtain explicit consent from
others for our risky actions; every time we decide to drive a car, we
impose risk on others, yet we cannot ask them all to sign waivers so that
we may drive to the grocery store. Thus, we often use proxies for explicit
consent: the tacit consent of citizens to the laws in a democratic society,
for example, or the assumed consent of an unconscious person to receive
medical aid. Because the work of engineers can impose risks on large
numbers of people from whom it would be impossible to get explicit
consent, engineers must use proxies for that consent. Canon 1 serves as
such a proxy. (Operating within the law, although not itself one of the
canons, also serves as such a proxy.) We can assume that the vast
majority of people value their own safety, health, and welfare and
would not consent to reckless disregard for, or even giving short shrift
to, their well-being. On the contrary, people would choose that their own
well-being be given very high value in other people’s deliberations. By
explicitly valuing others” welfare under Canon 1, even while knowingly

15
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imposing risks, engineers meet the Kantian ethical requirement to act in
ways others could consent to. One strength of this rationale is that it
appeals to the universal values of respect for others and concern for their
well-being. Thus, this canon can serve as a compass point for engineers
working anywhere in the world. The universality of this canon will be
important in our discussion of the other canons, which sometimes give
rise to confusion about what to do when laws and mores vary from
country to country.

The second rationale for Canon 1 is more specific to industrialized
economies: members of professions bear special obligations to the
community in which their profession operates and to the profession
itself. There is no universally agreed-upon definition of a profession,
but many who write on professional ethics define professions as occupa-
tions that require “extensive intellectual training” and that provide an
“important service in society.”” If the profession in question requires
great skill and has a large impact on public welfare, professional
associations likely exist to provide objective standards for the training
and certification of practitioners. The more likely it is that unqualified
practitioners can do a great deal of harm, the more need there is for
formal licensure. For example, although creating beautiful paintings
requires a great deal of skill, there’s no need for a professional license
for artists. By contrast, in many locations people such as physicians or
civil engineers must be licensed to practice.

One way general members of the public can be assured that cre-
dentialed professionals will not do great harm is for the profession to
build concern for public welfare into its professional standards. Once
concern for the public is part of a profession’s code of ethics, each
professional is obligated to the profession and to the public to uphold
those standards in return for the professional standing the profession
gives the practitioner. Similarly, the profession itself makes a promise to
the public to protect its interests in return for the public’s support of and
respect for the profession. The profession acquires prestige and public
trust by operating in an ethical manner.

It is important for members of a profession to understand that they
are not merely employees of a business. As professionals, they are
obligated to uphold the standards of their profession, even when that
requires displeasing or upsetting their employer. They also bear respon-
sibility for the professional decisions they make and cannot claim they
were only following orders.
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An example of an action that may upset an engineer’s employer is
called whistleblowing. Blowing the whistle, generally speaking, means
making a public accusation concerning misconduct by one’s organiza-
tion. To make the definition more precise, Martin and Schinzinger list
some features that characterize whistleblowing:®

¢ Information is conveyed outside approved organizational channels
or in situations where the person conveying it is usually under
pressure from supervisors or others not to do so.

¢ The information being revealed is new or not fully known to the
person or group to whom it is being sent.

e The information concerns what the whistleblower believes is a
significant moral problem concerning the organization.

¢ The information is conveyed intentionally with the aim of drawing
attention to the problem.

In 1974, Turkish Air DC-10 crashed, killing 346 people. The design
flaw that led to the crash—a faulty latch mechanism in a cargo door—
had been identified by an engineer two years before, but his supervisor
told him to drop the matter. If the engineer had blown the whistle,
perhaps his actions would have saved the lives of those 346 passengers
and crewmembers.*

Although blowing the whistle in this case seems like the right thing to
do, cases are not always so clear-cut. Engineers who decide to blow the
whistle often do so at the risk of losing their jobs (and perhaps harming
their entire careers); they can sometimes be perceived as just being trouble-
makers or as rocking the boat. It short, blowing the whistle appears to be
an all risk, no benefit proposition to the engineer. No wonder, then, that
there has been some debate about the circumstances under which an
engineer is justified in blowing the whistle and, more controversially,
whether there are cases when the engineer is morally obligated to do so in
order to protect the safety, health, and welfare of the public.5

Canon 1 also includes a clause regarding sustainable development.
This clause was added in 2009 as the idea of sustainability became a
popular way of addressing concerns about the environment. Environ-
mental ethicists have long debated whether we are ethically required to
treat the natural environment as intrinsically valuable (valuable in
itself, apart from its usefulness to humans) or only as instrumentally
valuable. However, this debate need not be resolved before we can
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justify the ethical soundness of the sustainability clause of Canon 1.
Whether or not the environment has intrinsic value, ethics requires us
to hold that human beings have intrinsic value, and the health of the
natural environment is of obvious importance to current and future
generations of humans. Thus, the sustainability clause of Canon 1
flows directly from the requirement to value the welfare of the public;
we can think of this clause as simply making explicit something
already implied by the requirement to place paramount value on public
welfare.

A number of difficulties arise when applying Canon 1 to specific
situations. One arises from the wording of the canon itself, which states
that engineers must hold public safety, health, and welfare “para-
mount.” What does this mean? Literally, it means that public safety,
health, and welfare must be ranked higher in importance than any other
consideration: personal profit, corporate profit, loyalty to one’s employer,
legality, and other professional and personal considerations. Yet, it
seems unlikely that the writers of the code meant the word paramount
to be taken as an absolute. Such a literal code would require unlimited
amounts of money to be spent on reducing public risk to the smallest
possible level, with no consideration for the diminishing returns of such
a venture. Surely what the code means is that public safety, health, and
welfare must be given great (but not infinite) importance in an engineer’s
cost—benefit analysis. But exactly how much weight should public safety,
health, and welfare be given? Presumably they should be given a
reasonable amount of weight, but what is reasonable? This would seem
to be a good place for virtue ethics to step in and provide guidance on
how to be an ethical and reasonable deliberator. The lack of such
guidance makes Canon 1 difficult to apply.

A further problem arises in valuing public safety, health, and
welfare: What about the conflicts that may arise between safety, health,
and welfare, or even between different components of each of these
complex values? For example, a new and well-designed skate park may
bring a community many valuable things: exercise, recreation opportu-
nities for teens, reduced teen crime, and community development. Yet it
also brings increased risk of injuries, even fatalities, and the money spent
on it could have been spent on other beneficial things. How does one
weigh these costs and benefits against each other? If the project engineer
is deciding between a more expensive, dangerous, and exciting design
and a less expensive, safer, less appealing design, which is better? Which
is more ethical?
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Because reasonable people can disagree about how to prioritize
different values, a democratic society aims to give everyone who will
be affected by public projects some voice in how those values should be
ranked. This practice reduces the need for the individual engineer to
make such difficult judgment calls. In the skate park example, the public
has ideally already had a voice in the decision to create a skate park (as
opposed to other projects), the decision about how much to spend on the
project, and the broad outlines and purposes of the project. The engineer
can use these as guidelines in making more specific design decisions.

The questions of how much value to place on public welfare, and
how to weigh different elements of welfare against each other, involve
value judgments. Most people accept that there can be reasonable
disagreement about values, though there are of course limits on what
counts as reasonable disagreement. For example, someone who actively
wants to harm people would not have a place at the deliberation table.
What we sometimes overlook, however, is that there can also be
reasonable disagreement about empirical issues. For example, two
equally qualified engineers might disagree about the likelihood of a
project’s causing harm to the public. We never have full information, and
our theories are not comprehensive. Because Canon 1 requires us to
assign great weight to public welfare, we must predict the consequences
of our actions on public welfare; because our predictions carry a certain
amount of uncertainty, disagreements will arise and we will not be able
to apply Canon 1 unless we know how to resolve such disagreements
in an ethical manner. Thus disagreements rising from uncertainty are
another source of difficulty in applying Canon 1.

Finally, it is difficult to apply Canon 1 without a clear definition of
“the public” whose welfare is to be considered. It is easy to think of the
public as simply the people outside the company or agency engaged in
the project, but still within the immediate region or country. Using such a
definition for the public would be a mistake. First, people within the
company, from engineers to custodial staff, are also members of the
public who must be protected. Second, from an ethical point of view, all
people have equal value, regardless of their proximity to the ethical
deliberator, so one cannot legitimately ignore the interests of people in
other regions or countries. However, it can be difficult to figure out how
best to protect the interests of people in different countries. As the
following discussion of Case Study 2 shows, the public may set up
regulatory practices to protect public welfare, but these practices can
differ greatly from one jurisdiction to another. When regulations conflict,
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or when an engineer believes a regulation is counterproductive, it can be
difficult to figure out how to act in accordance with Canon 1. Future
generations may also count as members of the public whose welfare
needs to be taken into account. The question of how much value to
assign to future generations, especially if their interests conflict with the
interests of the current generation, is a vexed one within environmental
ethics. Without a clear answer to that question, Canon 1 is very difficult
to apply to concrete cases where nonrenewable resources are being used
or where environmental damage may occur.

WARNING...Support beams for a tank are worn and cormoded.

To

Cc  supervisor

From Brian

WARNING...Support beams for a tank are wom and corrode

Good afternoon.

An engineering inspector determines safety hazard at facility.

Case 1. Brian Learns of an Imminently
Dangerous Situation

Brian Marshall, a civil engineer early in his career, is providing operations
support for a large oil and gas production company. He performs mainte-
nance at one of the company’s operational sites and generally works
independently. His immediate supervisor is not frequently on the site.
During a routine tank cleaning at the site, Brian learns that the
support beams for a tank are worn and corroded and contain several
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holes. In his judgment, the condition of the beams is a serious issue and
should be repaired immediately. However, this tank provides important
backup support, so during the time the tank is out of service, there is an
increased risk of an unplanned shutdown of the entire plant.

Brian notifies his supervisor by e-mail. After several days, he finally
receives a phone call from his supervisor, who tells him the beams are
not a serious issue and the tank should remain in service. Brian disagrees
with this judgment, and he is also worried about his personal liability
because his supervisor’s decision has been transmitted by phone rather
than in writing.

He decides to call his company’s internal Asset Integrity Group,
which initially recommends that the tank stay out of service while
repairs are made. He also contacts the company’s Health, Environ-
mental, and Safety Group, which makes no recommendation on how
to proceed.

The supervisor calls Brian again to stress that immediate repairs are
not necessary. When Brian talks again to people in the Asset Integrity
Group, they change their recommendation and tell him that it is
acceptable to postpone repairs for another year. He sends an e-mail to
all parties confirming their recommendations and agreeing to postpone
repairs for a year. His e-mail gives him a written record of how the final
decision was made and who is responsible for it. The written record
would greatly validate his effort to provide safety, but any legal action is
dependent on how good the attorneys are. So, he may still go to court but
win the case in the end (which is not really winning). The tank will
remain in service for another year.

Discussion

The central ethical issue raised by this case is the difficulty of making a
morally responsible decision under conditions of uncertainty. Subsidiary
issues include how to relate in a professional way to coworkers with
whom one may disagree, and how to document decisions so that
transparency is maintained.

This case involves two of the sources of uncertainty discussed
previously. The most obvious is the empirical uncertainty of predicting
the effects of one’s actions on public welfare. How likely is it that a
dangerous equipment failure will occur? If different people or groups
reach different estimates of risk, which judgments are more likely to be
true? Also, one must not forget to factor in the risks associated with
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taking action. If repairs end up causing an entire plant shutdown, what
effects will that have on the public? This empirical uncertainty leads to
disagreements about the facts.

The second source of uncertainty lies in our value judgments. How
much value should be placed on public safety versus profitability of the
company? This question is complicated by the fact that profitability of
the company is also part of the public welfare, because the public has an
interest in a healthy economy. Uncertainty in our normative judgments
leads to disagreements about values.

In the case at hand, getting clearer about the source of uncertainty
would be helpful. Here is where open lines of communication are
important. Brian believes that a support beam failure is possible, and
that the risk of that failure is significant enough to warrant taking a risk of
a plant shutdown while repairs are being made. Others in the company
have different views. It would be helpful to know what their views are
based on, because this will tell us whether the disagreement is about facts
or values. Does Brian’s supervisor, Tamir Roache, have some reason to
think that support beam failure is very unlikely? Or that such failure, if it
happens, is unlikely to be dangerous? This disagreement is empirical and
might be resolvable. Tamir has more engineering experience, and he may
be making more accurate predictions; explaining his calculations to Brian
would help eliminate the disagreement and contribute to the education of
the young engineer. Or Brian might have useful information that the older
engineer overlooked; discovering this would also be beneficial.

Conversely, the disagreement may not be about the probability of
support beam failure, but about the relative importance of other con-
siderations. Perhaps Tamir and the Asset Integrity Group have a broader
perspective and are thinking about the long-term costs (to the company
and to the public) of a plant shutdown. They may judge that the risks of
support beam failure are worth taking to prevent what they consider to
be a worse outcome. In this case, Brian agrees with them about how
much risk there is (an empirical issue), but disagrees about whether
taking the risk is worthwhile (a normative issue). This disagreement can
also be overcome by understanding the reasoning behind Tamir’s deci-
sion. Brian may simply be unaware of the long-term costs of a plant
shutdown. Alternately, it may be that there is corruption within the
company, and more senior people in the company have become more
concerned with profit than public safety. In this case, it is especially
important that the young engineer’s voice be heard because Canon 1 is
being violated by the company.
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Because open communication is important for achieving good out-
comes under uncertainty, guidelines for ethical communication are an
important adjunct to Canon 1. In this case, communication problems
existed before the issue with the beams arose and are contributing to
Brian’s difficulties. He is young and does not have a great deal of
experience, and his older supervisor is distantly located and does not
visit the site frequently. Communication is usually by phone, which
leaves no written record, and communicating via phone instead of in
person may make it difficult for Brian to communicate his concerns fully.
Tamir should have ensured that there was a robust system of commu-
nication in place from the start, but in the absence of that, Brian needs to
assert himself and request better communication. He can follow up
phone calls with a detailed e-mail restating his position and his under-
standing of his supervisor’s position, or he can request site visits when he
judges them to be necessary. It would also be advisable for Brian to keep
a daily log of his communications so that he has his own record of what
was said by whom and when it was said. The important thing for Brian
to remember is that, as a professional, he has more independence and
more responsibility than a simple employee. He is obligated to make his
best engineering judgments, to express those judgments assertively, and
to follow the canons of his profession.

Once communication is opened up, how should engineers talk
about their disagreements? Here, the Kantian principle of respect for
autonomy can provide good general guidance. Respect for others
requires giving them full, truthful information and allowing them to
make their own decisions rather than trying to manipulate them into
making the decision one wants them to make. There are more specific
guidelines that can be especially helpful in cases like Brian’s. Engineers
are technical problem-solvers and designers, and this perspective gives
them an advantage in dealing with disagreement: math, physics,
science, and engineering principles form the foundation of their work.
Seeing an issue as a technical problem to be tackled together helps
people set aside their egos and their desire to defend their own position
at all costs.

In the case in question, there is legitimate reason for concern about
how likely it is that the support beams will fail and how likely it is that
such failure will cause injuries. The disagreement need not be personal:
each person is making his or her best judgment given a certain set of
evidence about how the world is. If they exchange that evidence with
each other, it is possible that the disagreement will dissolve completely.
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Even if disagreement remains, each person will be able to see a crucial
truth: reasonable people can disagree about the facts under conditions
of uncertainty. One need not see one’s opponent as morally evil or
intellectually obtuse. Often it’s simply the case that the evidence under-
determines a conclusion, and we each have to do our best in those
circumstances.

So, what of the remaining disagreement? It is precisely because even
well-intentioned, intelligent, careful people can disagree that we have
developed hierarchies. In the case in question, it is Tamir who has to
make the final decision, and Brian should defer gracefully. Note that this
conclusion applies only to conditions of uncertainty, where reasonable
people can disagree. If the young engineer had good evidence of
significant risk and good reason to think his superiors were simply
refusing to take risk to the public seriously or were placing profit above
the safety of the public, then deference would not be the ethical response.
Holding public safety, health, and welfare paramount means putting the
public’s safety above loyalty to one’s own company, above one’s interest
in promotion, and above one’s interest in having a smooth relationship
with a supervisor.

Finally, decisions that affect the public, as well as the process of
arriving at those decisions, need to be documented, especially when
there is disagreement among the decision makers. Documentation is not
solely an issue of prudence for the parties involved. There are two
substantive ethical considerations involved. The first is transparency.
The public has a right to know about decisions that impact its health and
safety. The public’s right to know of course has to be weighed against
other considerations, such as the need for companies to keep some
information proprietary, but some weight must be given to the public’s
right to know. The second important ethical consideration is the need to
improve our practices so that safety is enhanced. If an engineering
project does end up harming people, it is important to be able to identify
the causal chain leading to the negative outcome so that we can make
improvements where possible. Thus, Brian was right to create a written
record of how the decision to postpone tank repairs for another year was
made.

Our conclusion, then, is that Brian should not ignore his worries. He
should spend some time identifying the source of his disagreement with
Tamir, and if he continues to believe that public welfare is not being
adequately protected, he should communicate his disagreement to his
supervisor and then up the chain of command if necessary.
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Questions

1. What are the technical and ethical responsibilities, in general terms,
of Brian and Tamir?

2. How do the differences in responsibilities, and experiences, affect
which solution should be implemented for this problem?

3. At what point does an increased risk to public safety justify an
engineer’s demanding immediate repairs?

4. What are the potential consequences of the two opposing solutions?

5. What virtues do you think are critical for Brian to follow?

Case 2. Errors in Required Records Discovered

Tony Rodriguez, an environmental engineer, has worked for several
years for a company that operates massive production plants.
Manufacturing so many products creates significant waste, some of
which is considered hazardous, requiring extensive documentation,
reporting, and proof of proper disposal. One year the EPA selected
Tony’s manufacturing company for an audit that would cover the entire
waste management and disposal processes used at the plants. As part of
the audit, three years” worth of records were to be studied and reported
on. Tony was responsible for reviewing the thousands of records and
developing the associated reports. His extensive review uncovered a few
errors in the records. Because an important part of waste management is
being meticulous with record keeping, he knew the EPA would not
appreciate the errors in the reporting processes. Tony met with his
supervisors to inform them of the errors. They also recognized that
the EPA would be displeased with these errors, and they feared the
consequences. Tony’s supervisors then asked Tony to just make this
problem go away. They didn’t want to hear any more about these errors
and they didn’t think the EPA should hear about them either.

Discussion

This case raises legal as well as moral questions because Tony’s super-
visors are asking him to submit falsified documents to a federal agency.
Besides the prudential reasons we all have to avoid illegal activity, what
moral reasons apply to this case? From a moral point of view, how
should engineers relate to governmental agencies that are responsible for
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regulating company practices but that can sometimes seem intrusive,
nitpicky, and even unreasonably punitive? Those being regulated may
believe they have an incentive to be dishonest because the regulatory
agency will come down hard on any errors reported, even if the errors
were unintentional and honestly reported as soon as they came to light.
If no good deed goes unpunished, then doesn’t it become rational to act
unethically and even illegally?

As is often the case in moral reasoning, it helps to step back and
remind ourselves of the larger guiding principles. What we have here is a
case of manufacturing that affects the general public by affecting the
environment itself, so Canon 1 is clearly in play. What complicates the
situation is that we're dealing here with a proxy for the public interest.
That proxy is the EPA, so it would be helpful to think about the general
rationale for agencies like the EPA. This thinking helps us determine the
moral status of the EPA’s rules and gives us guidelines for ethical
interaction with the EPA.

The United States historically has placed great importance on private
property rights. The burden of proof is on anyone who seeks to limit the
property owner’s rights over his, her, or its own property. If I want to
paint my living room in pink and purple polka dots, for example,
nobody may interfere. However, in the United States, there is also public
consensus that interference with private property rights is sometimes
reasonable. For example, if I want to pour even a small container of
mercury down my kitchen sink drain, the public can interfere. The
difference between the two cases is that my actions impose very little risk
of harm to the public in one case, but great risk of harm in the other. Yes,
even in the living room painting case, there is a nonzero risk that
someday you might walk by my house, glance in the front window,
and be made mildly nauseated by the hideous colors you see painted
there. Perhaps you were walking to a job interview, and your nausea
distracts you and causes you to perform badly, and you end up not
getting the job. But it would not be reasonable to require people to
mitigate that minuscule risk; the risk to public happiness if the govern-
ment imposed a list of acceptable living room paint colors is much higher
than the risk to public happiness if the government does not interfere.
Regulating mercury disposal, however, is a different matter. Mercury in
the ground or the water poses great risks to human health, whereas the
ability to dispose of mercury as one pleases is not of great importance to
the average private citizen. Thus, regulation of mercury disposal on
private property is reasonable.
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How should we regulate those things that may reasonably be
regulated? Who decides what activities are to be regulated, how much
restriction to place on our activities, and how to monitor our activities?
We could of course put these things up to direct popular vote on the
grounds that individuals are the best guardians of their own welfare. But
besides the onerous burden this would create for people to vote on every
possible regulation, there is the more troubling issue that the average
individual does not and cannot know how best to protect his or her own
welfare. Much of the knowledge required is specialized, and even a very
intelligent person could not stay current on more than a fraction of the
knowledge needed. Thus, we designate agencies that can collect and
analyze the relevant information and form reasonable policies. Trustwor-
thiness is vital to the operation of these agencies because none of us has the
individual expertise to verify how reasonable all the agencies’” decisions
are. We must trust them to evaluate the evidence competently and
objectively, and to put adequate importance on public welfare when they
make their policy decisions.

A note on terminology: In the United States, the word law is reserved
for official elements of the legal code as well as for case law that is built
up through court decisions. Laws are used to create agencies and dictate
their scope and enforcement powers. The agencies then create regula-
tions or rules that explain how the agency is going to carry out the law.
Thus, there is a distinction between a law and a regulation. However,
speaking philosophically, both official laws and regulations have the
general “force of law.” That is, they are enforceable rules of conduct that
are backed up by the coercive power of the government. The authoriza-
tion of laws and regulations comes from the same place: the will of the
people to govern themselves. Thus, violating a regulation has the same
ethical and legal import as breaking a law; in both cases, one is illegiti-
mately acting against the consent of the people.

Just as agencies must set up regulations that are consistent with the
laws passed by legislatures and that carry out the people’s will, they
must also set up reasonable monitoring practices. In an ideal world, laws
would be followed simply because they exist, but in the real world laws
have no force when they cannot be enforced, and part of enforcing a law
is regular monitoring of whether people are following it. Speed limits
would have no force if nobody ever checked drivers’ speed. Regulations
regarding the handling of hazardous materials would have no force if
nobody ever checked to see if people are in fact handling the materials
safely. There are, of course, many ways to set up a monitoring system;
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one has to consider the financial costs, loss of productivity, and intru-
siveness of any particular system against its benefits. Balancing costs and
benefits is one of the most important tasks a regulatory agency must
undertake.

Unfortunately, agencies are not perfect. They are made up of
individual, imperfect humans, too. Individuals can be biased, self-
serving, ego-driven, power-hungry, incompetent, or simply mistaken.
One way agencies try to mitigate this problem is by setting up elaborate
systems of rules and oversight so that there is less room for individual
discretion; this practice is familiar to us all as bureaucracy or red
tape. Bureaucracy has definite costs: it reduces agency flexibility, it
slows things down, and it makes the regulatory process more imper-
sonal. The benefits are increased predictability, uniformity, fairness,
and accountability.

Keeping in mind the purpose of government regulation, as well as
the purpose of uniform, rigorous standards, can help us set aside our
frustration and think more clearly about how to act ethically toward
government agencies. Covering up errors or lying to agencies is never
the ethical choice, because what these behaviors amount to is lying to the
public itself (as represented by the government). Less obviously, it is also
unethical to undermine an agency’s work. The agency represents the
public’s considered judgment about what risks the public is willing to
have imposed on it; to prevent the agency from doing its job is to actin a
way the public cannot consent to. Note that this does not mean a
company is obligated to do the agency’s work for it. In Tony’s case, if
the EPA asks for three years of records when they could have asked for
five, Tony is not obligated to give them more than they asked for. The
public is entitled to decide how strict it wants to be about monitoring
risky activities, and if it chooses to be lax about monitoring sometimes,
that is its prerogative.

Lying to a public proxy is unethical, but the public is not always
correct about what’s in its own best interest. When the public has made
an error, we are obligated to go through publicly endorsed channels to
correct that judgment. For example, in the event the EPA hires an
incompetent inspector or adopts a misguided set of regulations, there
are processes in place to deal with these problems. Indeed, Canon 1 may
even require an engineer to take action if he or she has evidence that a
regulatory agency is failing to do its job of protecting the public, because
it requires engineers to act for public welfare and engineers are in a good
position to spot problems with regulatory practices in their area of
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expertise. The official channels of action may be slow, but it is not okay
for an engineer to circumvent the will of the people (as expressed in
specific regulations).

Applying these considerations to Tony’s case, we can see that his
employer is asking him to do something highly unethical: namely, to lie
to the public about the company’s risky behavior (i.e., the company’s
production of hazardous waste). The public (through a governmental
agency) has decided on a set of rules for regulating the production and
disposal of hazardous wastes; it is the public’s right to do this because
hazardous waste imposes risks on many people beyond the boundaries
of the private property the corporation currently owns. Indeed, hazardous
is just another word for risk-imposing, so hazardous waste is an ideal
example of the type of thing that may legitimately be regulated by the
public. The public, as represented by the EPA, has decided that it would
like to have very accurate records of how hazardous waste is handled. It
has also decided to enforce this requirement through regular audits and
penalties for errors in reporting. If Tony’s company knowingly submit-
ted false records to the EPA, the company would be lying to the public
about behavior the public has a right to regulate.

The fact that lying to a public proxy is unethical does not mean the
public’s current set of rules is ideal. In Tony’s considered judgment, the
EPA may be overly concerned about the particular waste his company
produces. It is easy to generate unreasonable public fear about things
that scientific evidence shows are quite safe, and that fear can translate
into burdensome regulations. Or the particular rules for record keeping
may be costly and, in Tony’s judgment, ineffective. If so, there are
legitimate ways for Tony and his company to notify the public and the
EPA about the unintended consequences of their regulations. Lobbying,
letters to editors, advertising campaigns, letters of complaint, and other
forms of protest are legitimate ways to raise awareness of the problems,
as long as they involve honest and informative communication. What
is not legitimate is to judge that the public has settled on a ridiculous
policy and then unilaterally decide not to follow that policy. This
would amount to subverting the basic principles of democratic
self-government.

Our conclusion, then, is that Tony should not cover up the recording
errors he has discovered. In fact, as an engineer who is obligated to
promote public welfare, he ought to report his supervisors” unethical
request to people higher up in the company, or perhaps to the EPA if his
company is unresponsive and he has exhausted the internal chain of
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command. People who are responsible for hazardous waste disposal, but
who believe they may ignore regulations when those regulations are
inconvenient, are a danger to the public.

Questions

1. How important is environmentally related record keeping? What
are the potential consequences for not reporting the errors?

2. Why does Tony think the EPA will not like errors in the records?

What's the big deal, a few errors out of thousands of entries?

4. If breaking a rule doesn’t have significant consequences, then is it
reasonable for a person not to follow the rule?

5. What virtues do you think are critical for Tony to follow?

®

Case 3. Provided Funds Are Not Enough to Build
Safe Facility

Susie Nakamora, a civil engineer, has worked for a consulting firm for
several years, mostly on airport projects in smaller communities. Because
their tax base is smaller, the budgets that small communities have for
airports are very limited compared to urban areas. Clients frequently ask
Susie to cut corners, to only barely meet the requirements, to specify the
cheapest products that will work, and other measures to hold down
costs. Susie is worried that with the additional costs of operating and
maintaining an underfunded airport, the project would actually exceed
the initial costs of building a solid, high-quality airport. In other words,
the clients’ desire to be very frugal will increase costs over a 10-year
period and beyond. She is also worried because a community that builds
an airport that lacks the necessary funds jeopardizes the safety of the
public.

Questions

1. Why is Susie concerned about these kinds of projects?

2. What do you think is the perspective of the financial manager of
Susie’s firm?

3. Have you faced a situation where economics and safety were in
conflict? How?
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4. What are the potential consequences for Susie if she forcefully
communicates to a community that the funds needed to do their
airport project successfully are just not available?

5. What virtues do you think are critical for Susie to follow?
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Chapter Three

Service with Competence

Canon 2. Engineers shall perform services only in areas of their
competence.

Canon 2 states a deontic principle forbidding engineers from acting as
engineers outside their own area of training and expertise. This principle
derives from obligations the engineer has toward three parties: the public,
the employer, and the engineering profession. First, public welfare and
safety require that engineering projects be carried out competently.
Second, those who hire engineers to do work for them need to know
that the engineer is not misrepresenting his or her skills. Finally, the
engineering profession thrives when there is general trust in its practi-
tioners and in the quality of their training. That trust is undermined by
incompetent work, especially when such work is misrepresented by the
engineer as being within his or her certified skillset.

Because competently designed and executed engineering projects
are so vital to public welfare and safety, Canon 2 could be seen as a
sub-principle of Canon 1. Taking public welfare and safety seriously
would seem to include a commitment by an engineer to perform only
services that he or she is competent to perform. Why, then, add Canon 2 to
the ASCE Code of Ethics? What Canon 2 adds is a deontic restriction: a
command not to act in a certain way even if you believe the consequences
of acting that way will be neutral or positive. In other words, even if an
engineer is confident that his or her lack of expertise will not result in
public harm on a particular job, Canon 2 says the engineer still should not
accept that job. This canon removes some of the burden of judgment from
the individual engineer; rather than performing a complex calculation of
what would best serve public welfare before accepting a job, an engineer
can simply judge his or her own competence to do the job and make the
decision accordingly. Because there are objective tools available to judge
one’s own engineering competence, such as standardized licensing exams,
the chances of making a mistaken judgment are reduced, thereby reducing
risk both to the public and to the engineer’s employer.

33
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The rationale for Canon 2 also derives from the needs of the
engineering profession. As discussed in the previous chapter, a profes-
sion requires extensive training and skill, often objectively certified by
professional organizations. Not all skills require professionalization.
I have no need to know whether the sweater I'm buying was knitted
by a licensed professional knitter; I can look at the item and decide
whether it meets my needs. In fact, requiring professional licensure
can reduce competition, innovation, and diversity, so the benefits of
professionalization have to be weighed against the costs. However,
engineering is clearly a field where the benefits of professionalization
far outweigh the costs.

Professions are stable and useful only when their members by and
large take the demands of the profession seriously. A profession would
be very inefficient if it had to constantly police its members; it needs its
members to internalize professional standards. Furthermore, the public’s
perception of the profession will be formed mostly through interactions
with individual members of the profession, not through listening to
public relations announcements distributed by professional societies.
If individual members of the profession have not internalized its profes-
sional standards, the profession will not be perceived as trustworthy.

Thus, it is vital that engineers take seriously their own profession’s
judgment about their qualifications. When an engineer says, “No,
I cannot take on this job, because I don’t have the relevant expertise,”
it contributes to the public’s perception of the engineering profession
as trustworthy. It is now easier to trust the next engineer who says,
“Yes, I'm qualified to do this job.” Likewise, when an engineer acts
incompetently, it is bad for the profession as a whole.

One implication of Canon 2 is that engineers should be concerned
about their profession’s judgments of competence. They should stay
informed about how the profession certifies practitioners, speak up
when that process seems insufficiently rigorous, and provide support
for the continuing education of engineers. The profession needs to
remain robust, rigorous, and trustworthy so that engineers can continue
to receive the benefits of being associated with the profession.

Canon 2 can be difficult to apply to concrete cases. The most obvious
difficulty is in determining what counts as an area of competence.
Should engineers be required to obtain formal licenses before performing
any engineering work, or should a license be required only for certain
kinds of work? In the United States, different states have different
licensing requirements. Some states (e.g., Kansas) allow licensed
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Professional Engineers (P.E.s) to determine the areas in which they are
competent. For example, if you have a P.E. license, you could design a
water treatment process and circuits for an electrical power control
facility if you had competency in both areas. Other states (e.g., California)
license individuals as professional engineers in a specific discipline. P.E.s
licensed in civil engineering, for example, would not be allowed to
design circuits of an electrical power control facility without having an
electrical engineering P.E. license as well.

There are some fields where P.E. licensure is not necessary. For
example, a P.E. license is not required for industrial design applications,
because there is an entirely different process to ensure safety. Many
mechanical and electrical engineers, for instance, make products, and
those products undergo thorough testing before being made available to
the public. These safety processes are governed by abundant laws,
regulations, and standards and are managed by numerous regulating
agencies (e.g., the United States Consumer Product Safety Commission).

Where legal requirements are looser, individual engineers have to
exercise more judgment in order to live up to Canon 2. How does an
engineer determine his or her own areas of competence? As we all know,
people are not necessarily good judges of their own abilities. Some are
overly confident, some overly insecure. Virtue ethics directs us to develop
good character traits in this area, humility and objectivity in particular.
Humility counteracts our natural defensiveness and helps us face up to
our own deficits. Objectivity helps us seek credible evidence, both for
what we cannot do and for what we can do, which counteracts insecurity.

Another important virtue is the desire for self-improvement. Does
Canon 2 require us to perform only tasks we have done before? That
would cause stagnation. It would also be in conflict with Canon 7, which
requires continual professional development. It makes more sense to
interpret Canon 2 as directing engineers to be especially cautious when
expanding their horizons: recognize that you're working out of your
comfort zone, consult those with more expertise in that area, and get
your work thoroughly reviewed by an experienced engineer (as is the
norm at most engineering firms today).

A second difficulty in applying Canon 2 arises from the phrase
“performing services.” What counts as performing an engineering ser-
vice? Engineers are frequently asked by friends to provide informal help
on various projects. Does Canon 2 apply to the informal work an
engineer may do for a friend that is on the fringe of his or her abilities?
An engineer also may wish to speak as a private citizen and advocate for
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various policies in his or her community. Should an engineer refrain
from speaking about matters that are outside his or her area of expertise?
This would seem to unduly limit an engineer’s free speech rights, yet it is
not uncommon for naive members of the public to assume that an
engineer has far-reaching knowledge of all engineering-related fields,
which might give an engineer extra, and unearned, power in public
debate. If an engineer is taken to be expressing a professional engineer-
ing judgment when he or she intends only to be voicing a personal
opinion, it could end up reflecting badly on the engineering profession.

Once again, it helps to examine the underlying rationale for Canon 2.
Beyond protection for public welfare, which is already covered by
Canon 1, Canon 2 protects the integrity of the engineering profession.
Thus, in making a decision on how to apply Canon 2 to difficult cases, a
consequentialist approach is helpful. What are the long-term consequences
for the profession if an engineer works on a project for a friend or speaks
publicly about a project that is outside his or her area of competence? The
consequences might seem small, but psychological research on trust shows
us that the consequences could be worse than we think.

Trust is the phenomenon of relying on someone when there is
something at stake." One makes oneself vulnerable to another’s actions
with confidence that the other will perform. When there is no real risk
associated with nonperformance, we do not speak of trust. Similarly,
when there is no confidence in the other person’s performance, there is
no trust. Sometimes, of course, it is necessary to make oneself vulnerable
even though one is not confident in the other’s performance.

Consider a person, Mary Day, who perceives that she lives in a bad
neighborhood. She has to leave the house sometimes, even if she is
worried that her home will be burglarized or that she will be mugged.
Does she exhibit trust when she leaves her house? No. The lack of trust
makes itself visible in her actions: she locks multiple deadbolts, carries
Mace, and watches others suspiciously. Through her defensive actions,
she may end up preventing the loss of her property, but surely she would
be better off in a neighborhood where she could trust others to respect
her property. Her neighbors would be better off if they had Mary’s trust.
They could talk freely with her and benefit from her trusting participa-
tion in the community.

Similarly, the engineering profession can flourish only with public
trust. Engineers work on projects that are important to the public, where
there is a lot at stake, so one element of trust is in place. But is the
confidence in place? The less public confidence there is, the more
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regulation and oversight will be imposed, which would reduce engi-
neers’ autonomy and flexibility, and ultimately lower their morale.
Engineers are better off when they have the public’s trust and can
exercise their own judgment in their engineering decisions.
Unfortunately, the confidence element of trust is difficult to build up
and very easy to destroy. This phenomenon is due, once again, to human
psychology. We are all prone to negativity bias, which is the tendency for
negative events to be more salient to us than positive events are.”
Return to Mary’s situation. One scary experience of being menaced
or having her house vandalized is much more likely to stick in her mind,
and make her feel unsafe, than the dozens of neutral or positive
experiences she has in her neighborhood every day. We are also prone
to group-attribution error, or the tendency to take an individual’s
behavior and attitudes as representative of the group to which that
individual belongs. When Mary is menaced by one person she recog-
nizes from her neighborhood, she may suspect that all of her neighbors
would harm her if they could. She develops a generalized feeling of
danger toward the whole neighborhood. It is obvious how these two
cognitive biases apply to maintaining public trust in the engineering
profession. One disaster will be noticed and remembered much more
vividly than hundreds of successes. One unethical engineer can make
people feel negative toward the whole profession. These risks must be
taken into account when an engineer is considering informal work or
public speech that is outside his or her own area of competence.

Case 1. Local Firm Pursues All Types
of DBE-Required Projects

Mohammed Jirad is an engineer for a small consulting firm, Four County
Engineering, LLC. There are about a dozen people at the company who
work on a wide range of projects. The firm has a Disadvantaged Business
Enterprise (DBE) certification so the company can submit proposals for
government projects that require a certain portion of the overall project
to be completed by a DBE-certified company. There are not many DBE
firms in the area, so Four County Engineering submits proposals for
almost any kind of project that has this requirement, and DBE work is a
substantial amount of the work that the firm completes. Mohammed’s
skills are mostly in transportation engineering, although he has worked
on a number of other projects. The owner, Kelly Haksar, has just happily
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informed the staff that Four County Engineering has received a DBE-
related project; she assigns Mohammed to be lead engineer. The project
is the interior renovation of a building at a local college. Mohammed’s
first thought is, “I don’t know anything about major building renova-
tions.” He tells Kelly that he has little experience in building renovations,
and she replies, “Oh, I am sure you can handle it.”

Discussion

Mohammed is in a situation that is common for engineers working at
small firms: his firm can thrive only by taking on a wide variety of
projects, but the firm is too small to have a stock of specialized engineers
for every project taken on. All engineers in the firm will need to have
broad skills to take on all types of challenging new projects. This
situation can create pressure to violate Canon 2.

What would Canon 2 tell Mohammed to do in this situation? He
needs to look very closely both at the project he is being asked to do and
at his own training. Receiving feedback from others would also be
useful. His boss has just told him in a somewhat breezy way that she
is sure he can handle the job, but it would be useful for Mohammed to
hear more from her about why she thinks that. Does she have an
objective basis for making that judgment? Why did she pick him as
lead engineer? As the owner of the company, she has a broader
perspective and may see ways that the renovation project is similar to
earlier projects Mohammed has worked on.

Mohammed should also look closely at the project. Often when we
put something in a general category, such as building renovation, we fail
to notice that the project has many component parts that overlap with
the components of other projects. If Mohammed thinks about the
components of this project, he may see many connections to previous
work he has done. Also, he could identify individual elements of the
project that could be subcontracted out to specialists, although the cost
may be prohibitive. On the other hand, if Mohammed is so inexperi-
enced with building renovation that he cannot even identify the com-
ponent parts of this project, it would be a good indicator that he should
not be the lead engineer on the project.

After talking to his boss and looking more closely at the project,
Mohammed should consult with his engineering colleagues, both within
and outside the company. An important part of professional develop-
ment for engineers is forming and maintaining connections with other
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engineers so one can get objective feedback on one’s work. Networking
outside one’s firm is especially important for engineers working in small
firms. If Mohammed has good connections, he can talk to people with
more experience in building renovations and find out what problems he
is likely to encounter on the project.

After he gathers his data, Canon 2 directs Mohammed to make an
honest, objective judgment about his ability to be lead engineer on this
project. To be objective, he will need to take into account and try to
correct for his own biases. He likely has a bias toward making his
employer happy, because his employer is the source of his income. So
Mohammed needs to think about whether he might be engaging in
wishful thinking when he looks over the project and thinks, “That doesn’t
look so hard after all.” He may also have biases regarding his abilities,
either toward a lack of self-confidence or toward overconfidence. If he
tends toward excess humility, he should work to remind himself of his
previous successes in learning new things. If he tends toward overconfi-
dence, he should remind himself of times when he discovered that gaining
expertise was harder than he had anticipated.

Once Mohammed has made a judgment, he needs to follow
through on it. If he judges he is able to be lead engineer, he still needs
to delegate those parts of the project he cannot take on by himself, and
he needs to consult with others on parts of the project he has less
experience with. Conversely, if Mohammed judges that he is not
competent to be lead engineer on this project, Canon 2 instructs him
to decline the job assignment or seek additional training. This course of
action may lead to bad consequences for Mohammed, but obligations
to the public, his employer, and his profession override considerations
of personal gain.

Questions

1. What is Mohammed’s perspective on this project, and why?

2. What is Kelly’s perspective on this project, and why?

3. What are the client’s expectations of the Four County Engineering
firm on this project?

4. How do you define areas of competence of an engineer?

5. Describe four potential scenarios that could occur as a result of
Four County Engineering performing this work.

6. What do you recommend Mohammed do, and why?
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Case 2. It's a Safety Violation Only If It’s
Documented

Jennifer Griffin, P.E., an electrical engineer at a large industrial company,
has been assigned to fix an electrical problem that recently occurred at
one of the company’s chemical plants. Upon Jennifer’s investigation into
the situation, she determines the following:

e A large power conditioner caught fire because installation did
not meet local code requirements; it lacked the use of a neutral,
the conditioner was undersized given the electrical load demands,
and inadequate overcurrent protection was provided. The condi-
tioner overheated and caught on fire. The fire caused the fire
suppressant system to turn on, which caused damage to other
equipment.

* The electrical installation was designed and installed by Mark Oren,
an individual without a recognized engineering background or
formal education.

Jennifer redesigned the electrical installation to meet local code require-
ments and to ensure it would function properly and not be a safety
hazard. Upon completion of the repairs, she wrote a report describing
the incompetent design of the electrical installation. She also highlighted
the fact that Mark had designed and installed the facility and that he
was unqualified for such engineering work (i.e., he lacked proper
training and experience). Jennifer’s supervisor was uninterested in her
investigative report and promptly ignored it. The company had decided
not to recognize the event as an official safety issue and just wanted to
forget it happened. Jennifer was concerned that Mark would continue to
perform engineering services for the company and that other improper
engineering designs would be constructed.

Discussion

Jennifer is in a difficult situation. She has been asked to solve problems
that are within her area of competence, but in doing so she has uncov-
ered evidence that a fellow employee may be operating outside his area
of competence. What are her obligations when she suspects someone else
is in violation of Canon 2?
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First, Canon 2 requires Jennifer to be sure that she is competent to
make the judgments she is making. She is a licensed professional
engineer, so she has objective evidence that she is competent to redesign
this installation and to diagnose the cause of the original problems.
However, does she have competence to make a judgment about someone
else’s electrical engineering competence? In most areas of expertise, we
recognize a distinction between the skills and knowledge required to be
a practitioner, the skills and knowledge required to be a contractor,
and the skills and knowledge required to teach the practice and make
judgments about others” abilities. Generally, teaching and judging other
practitioners requires an additional layer of expertise. We also may
require even more expertise before someone is qualified to formally
certify another person’s competence. A person who is a licensed profes-
sional engineer is not thereby allowed to issue professional licenses to
others. State licensing boards grant professional engineering licenses
when an applicant proves he or she has the required formal education
and practical experience, and in most situations has passed two stan-
dardized engineering tests and received recommendations from licensed
PEs.

In Jennifer’s situation, she is not being asked to make a formal
judgment about Mark’s abilities. Rather, she has come across a troubling
situation where an installation was clearly designed and executed
incorrectly, perhaps even incompetently. It is well within her range of
competence to make the judgment that this project was not well
designed. However, because Jennifer is not Mark’s supervisor, it is not
her role to pass judgment on his overall competence. Furthermore, even
if she is qualified to judge Mark’s overall competence, she may not have
enough evidence yet to justify a general judgment. It is possible that
Mark simply made some mistakes in this installation, but that he is
overall skilled in electrical engineering.

Jennifer’s obligation under Canon 2, then, is to issue a judgment that
is in line with her competence. She is obligated to notify her company
about her worries regarding Mark’s performance on this project. She
should also express her worries about Mark’s lack of formal training,
because this is a good indicator of lack of competence. She is not in a
position, however, to issue a formal judgment about Mark’s overall
competence. If the company ignores her worries, Canon 2 does not give
her any additional obligation. However, because Mark’s incompetence
may affect public welfare, Canon 1 applies and tells Jennifer to report the
issue to the state engineering licensing board.
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Questions

1. What's so important about a person’s having a formal educational
background before he or she can be an engineer?

2. Why is Jennifer concerned about Mark’s continuing to perform

engineering work?

Is Jennifer’s concern about Mark’s ability justified?

4. What is the significance of the problem’s not being declared a safety
issue?

5. What are Jennifer’s options if her company doesn’t support her
concern about Mark’s work?

6. Was this problem partly caused by the industry exemption? Should
more people performing engineering work be required to be
licensed?

®

The rest of the story is that Mark was soon promoted to engineer-
ing manager. Jennifer eventually left this company to pursue other
opportunities.

Case 3. Family Friend Asks for Quick Review
of Fire Alarm System

Dan Sturrich received his P.E. license a few months before. A close
friend, Jose Carrera, approaches him with an idea. Jose owns a small
apartment building where he is putting in a new fire alarm system. It is
required by the local code that a P.E. design and stamp the construction
plans for fire alarms for commercial buildings. Dan is a talented electrical
engineer, but he has not previously worked with fire alarm systems.
He works in a totally different field of electrical engineering. Jose is very
frugal and doesn’t want to pay an engineering firm for what he believes
is just a rubber stamp on the very detailed plans that were provided by a
vendor. Dan’s family is good friends with Jose’s family; they often
socialize together, and Jose is persistent in asking Dan to just look it
over and stamp the plans. Dan doesn’t care about the few hundreds of
dollars Jose is offering. The only reason he is considering this work is
because Jose is a family friend.
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Questions

1. Why is Dan reluctant to review the plans and stamp them?

What are three possible outcomes of this situation?

3. What is the significance of others’ (engineers and nonengineers)
telling Dan he is qualified to review the fire alarm system plans?

4. What would you do if you were Dan?

If you were Dan, how would you feel if you stamped the plans?

6. If you were Dan, how would you feel if you refused to stamp the
plans?

N

54

! Baier, A. (1986). “Trust and antitrust.” Ethics, 96, 232.
2 Baumeister, R. F., Bratslavsky, E., Finkenauer, C., and Vohs, K. D. (2001). “Bad is
stronger than good.” Rev. Gen. Psychol., 5, 323-370.
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Chapter Four

Issue True Statements

Canon 3. Engineers shall issue public statements only in an objective
and truthful manner.

If you ask most people what engineers do, they will say that engineers
solve problems. They picture the engineer designing solutions, crunching
numbers, inspecting blueprints, and completing projects. They don’t think
of the engineer as primarily a communicator, even though spoken and
written communication constitutes a large proportion of an engineer’s
responsibilities. Engineers are not isolated individuals, puttering around
in basements, imagining possible solutions to theoretical problems. They
are people who are called on by the community to design and communi-
cate workable solutions to real problems. Their solutions are made to be
used and relied on by others, possibly even by thousands or millions of
people. Thus, communication is an integral part of an engineer’s work,
and the ethics of communication is a vital part of engineering ethics.

An engineer’s communication takes many forms, from informal
verbal statements to individual colleagues, students, and supervisors,
to creating engineering drawings, to interpreting construction plans for
contracts, to formal testimony in a court. Traditionally, humans have
drawn moral and legal distinctions between verbal and written com-
munication and between informal and formal communication. These
distinctions greatly complicate the application of Canon 3, so it will be
useful to discuss the general ethics of communication before looking at
specific cases that arise in engineering.

The injunction to speak truthfully is a central command in all ethical
theories, although it is justified in different ways. Kantianism focuses on
the way lying displays disrespect for others” autonomy by undermining
their ability to reason for themselves from true information. Utilitarian-
ism focuses on the importance of trust for social cooperation; lying breaks
down that vital trust. Virtue ethics focuses on the character trait of
honesty, the way it displays a person’s commitment to being a full
participant in the human community rather than a cynical manipulator.

45
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The ethical requirement here would seem to be clear cut. However,
ethicists since the time of Plato have recognized that figuring out what
counts as honesty versus dishonesty is very difficult in real life. For
example, a lie cannot be defined merely as the intentional stating of
something false, for acting, writing fiction, telling jokes, and countless
other benign activities all involve intentionally stating falsehoods. Even
if we narrow the definition down to statements of falsehoods that are
meant to manipulate or trick the hearer, we won’t have captured
dishonesty in the moral sense, for many such “lies” don't strike us as
immoral. Planning a surprise party may involve tricking the recipient,
but it hardly seems disrespectful or harmful to social trust. Telling
children there is a Santa Claus also seems benign to many people.
Furthermore, lying to protect national security or to save lives strikes
most people as morally unproblematic.

These considerations show that it is difficult to define lie in a way
that is narrow enough. We don’t want the definition to include actions
that we intuitively would not classify as immorally dishonest. There is
also a problem in the opposite direction: that our definition may be too
narrow and leave out many actions that do seem dishonest. First, one can
say something that is literally true, but that one knows will produce a
false belief in the hearer. For example, you might tell a colleague, “Yes,
I'll be there tomorrow,” knowing that you're planning to leave work
before lunch and your colleague needs to meet with you in the afternoon.
What you told your colleague was true, but you've been dishonest.
Second, one can convey false information without actually saying
anything. Body language can convey information, as can simply not
saying something. For example, if a police officer at the scene of a crime
says, “If you witnessed any part of this crime, please speak up,” and you
are a witness but don’t speak up, you are, through your inaction, lying.
Kant famously said that all lies, even a lie to a murderer at one’s door, are
forbidden, but he applied this rule only to actual verbal or written
statements. When it came to body language or lying by implication,
he endorsed a caveat auditor policy: if the person hearing my verbal
communication interprets my gestures as indicating something that’s
actually false, that's his problem.! This formulation hardly seems an
adequate account of lying.

The way that our society has dealt with these complications is to
carve out an arena of communication where the rules of honesty are
more precise and explicit, and to leave the rest of our communication a
matter of personal character. We leave it up to individuals where to draw
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the line between honest and dishonest communication with their friends
and family. We're all familiar with people who habitually tell you what
you want to hear because they value kindness over honesty, other people
who can be almost brutal in their honesty, and yet other people who are
very private and tend to reveal as little as possible. It’s not clear that one
of these characters is better than the other. However, we cannot tolerate
such diversity in all settings. When witnesses are providing testimony,
for example, we need to know that they’re not shading the truth, trying
to say what we want to hear, or omitting crucial information.

Thus, we have rules for communication in courts, communication
from doctors to patients, formal communication from licensed profes-
sionals to clients or the public, communication from teachers to students
and to the public, advertising communication, and many other types of
communication where it is vital that people receive accurate information
from which they can reason. For example, if a doctor lies to a patient, the
patient cannot make good decisions about his or her own care, which
could have disastrous consequences. Telling the patient only what he or
she wants to hear is not an ethical option.

The rules for these more formal kinds of communication have the
ultimate aim of ensuring that people have access to accurate information
that they need to make important decisions. Because nonverbal commu-
nication can also interfere with receiving accurate information, these rules
cover that as well. For example, an advertisement that contains only
truthful statements but that also contains very misleading images can
be deemed unethical or even illegal by the rules of honest advertising.
Omitting crucial pieces of information can prevent good reasoning on the
part of the hearer, so the rule to provide the whole truth is included in some
contexts, such as sworn testimony.

Because engineers communicate information that is of great impor-
tance to other people’s decisions, there is good reason for the engineering
profession to insist that engineers follow these more demanding and
precise rules of honest communication in their professional communi-
cation. Thus, Canon 3 says that in their professional communication,
engineers are to speak in a “truthful manner.” This is a broad require-
ment that could in principle include not only the literal meaning of the
sentences engineers utter or write, but also the implications of what
they say, for example, the nonverbal communication that accompanies
their statement, images and drawings, and information that is omitted.
Engineers may even be responsible for foreseeable and preventable
misinterpretations of what they say, because misinterpretations can
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interfere with the hearer’s ability to make good decisions on the basis of
what an engineer has conveyed. For example, purposely describing a
situation in the most complex way possible so as to confuse the public or
a jury would violate this canon.

Canon 3, however, requires not only truthfulness but objectivity as
well. What does it mean to communicate in an objective manner, and
why is it important? To be objective is to be unbiased, to be influenced as
little as possible by what you wish were true or want others to believe is
true. Objectivity is crucial in science because we cannot know if a piece of
evidence supports a conclusion unless we know that the evidence was
gathered accurately and the reasoning from the evidence to the conclu-
sion was performed logically. Biases in our reasoning can interfere with
both data collection and reasoning from data. In fact, the scientific
method was designed precisely to counteract common biases, such as
confirmation bias (looking only for evidence that supports your theory)
and assimilation bias (seeing the evidence that supports your theory as
being stronger than the countervailing evidence).

The objective manner in which science is conducted can be extended
to the communication of that science. Even if an investigator has
performed a careful, objective study and has reached a well-supported
conclusion, that person is still subject to a great deal of bias in the way he
or she discusses the study with others. In the first place, the investigator
may not be completely happy with the results of the study. For example,
he or she might have a financial stake in the truth of a certain claim, but
unfortunately the study shows that the claim is false. Secondly, he or she
may have a strong interest in how the findings are made use of by his or
her audience. Perhaps the investigator is presenting the results to a
governing body, and he or she hopes they will decide to take a particular
course of action, but there’s a good chance they’ll decide to do something
else instead.

Such personal interests can interfere with communication. Every
time we communicate, we have a huge number of choices to make about
what we include, what we leave out, what we emphasize and deem-
phasize, and what vocabulary we use. Our choices are complicated by
time constraints, our own communication abilities, the level of under-
standing the hearer has, and other factors. Compare the statement,
“Under most conditions, this land development will not cause an
increase in flooding,” with the statement, “This land development will
cause approximately a one-tenth of one foot rise in the floodplain during
a 100-year storm event.” One statement is focuse