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Abstract

Moral Foundations Theory (MFT) proposes that mprdgjements are based on six universal
elements of morality: Care, Fairness, Liberty, UoyaAuthority, and Sanctity. In this paper, we
explore the importance of these different elemehtsorality in the engineering profession.
Examining a number of engineering texts demon&rateemphasis on concerns for Fairness,
Authority, Care, and Loyalty, with comparativelys$eemphasis on Sanctity and Liberty. While
sustainable development appears in Canon 1 of @EAcode of ethics, it is framed as an issue
of Fair allocation of resources to future generaiolhere are also a number of important
professional ethical issues in engineering reledddberty, including issues of national security,
privacy and surveillance, and diversity/accesséangineering profession. Application of MFT
provides insight into the moral foundations undenpig the engineering profession, insight
useful in evaluating the position of engineeringaovariety of professional and societal issues.
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Introduction

Engineers are challenged on a daily basis witlcetliilemmas, from recognizing conflicts of
interest, to fulfilling duties to clients and thelpic, to protecting the environment. The ethical
challenges faced by engineers, and more importantlethical failures, are often front page
news as recently illustrated by the Flint WatersGri

The importance of engineering ethics in engineesahgcation has been highlighted in a number
of reports and policy statements by the Nationaidmy of Engineering (NAE)National

Society of Professional Engineers (NSPE), Amert8aciety of Civil Engineer§and others.
Professional societies in engineering have devdl@ues of Ethics that address many of the
issues faced by practicing engineers.

As part of the accreditation process, ABET hashdistaed engineering ethics as a student
outcome in both current and proposed criteria. Assalt, engineering programs have
incorporated formal instruction in ethics into #m&gineering curriculum. ABET student outcome
f requires students develop “an understanding depsional and ethical responsibility.” Many
state licensing boards also include some typerofidinstruction in engineering ethics as part
of a requirement for continuing education. In ttetes of New York, for example, professional
engineers are required to obtain 1 hour of contig@ducation credit related to engineering
ethics every three years. Similar efforts have oeclin other professions, such as law and
medicine.
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Traditional approaches to the formal instructiorengineering ethics utilize a Rationalist model
based essentially on Kohlberg’s theory of moralediegement In the Rationalist model, ethical
decisions are based on determining facts, clagfgioncepts, identifying relevant ethical
principles, and finally weighing evidenéd®ecision making tools, such as “line drawing,” &av
been developed to aid in this process. Case stadassed to practice ethical decision making
for realistic and often complex situations in whathical priorities may be in conflict.
Professional Codes of Ethics are presented and pftevide structured principles to guide
discussions of particular cases.

Despite the prevalence of the Rationalist modaias@nd psychological research indicates this
approach may not be consistent with how peopleatigtmake moral and ethical decisions.
Evidence suggests instead that moral intuitionglaynore direct role in moral judgement than
previously thought (for a review, see H&)dMoral reasoning, or the process by which one
weighs information to come to a moral judgemergnthecomes post-hocprocess that serves
to justify or rationalize one’s gut reaction. Thisw is called th&ocial Intuitionistmodel of
moral judgement. In the context of engineering etioq, this model suggests that teaching the
Rationalist approach alone may not lead to betteca decision making. In fact, the Rationalist
approach may instead strengthenghst-hogustification of an engineer’s moral intuition an
particular ethical issue.

Given that the Rationalist model and an emphasimoral reasoning may not suffice, it is
important for engineers to understand their ownahimtuition and how this intuition affects her
or his decision making on professional ethicaléssiMoral Foundations Theory (MFT)
proposes that our moral intuitions are based andiviversal elements: Care, Fairness, Loyalty,
Authority, and Sanctity.A sixth foundation based on the concept of Libéyg subsequently
been added. Based on MFT, these foundational elsmeovide the building blocks by which
different societies and cultures construct moralipme cultures may put greater emphasis on
caring and fairness, while others may put a highiarity on loyalty or authority. Studies
suggest, for example, that people that identifliziberals place more emphasis on caring (and
it's opposite, harm). Conservatives, on the ottzardh place more equal weight on all six of the
foundational elements.

Understanding how moral intuition compares withfessional Codes of Ethics and norms of
professional behavior is important for ethical dem making. Similar to political cultures, the
professionatulture of engineeringlso emphasizes certain moral foundations oversth
Ethical decisions in which personal moral intuitemd professional ethics align are
straightforward. Decisions in which intuition anafessional ethics diverge, on the other hand,
are more challenging. Understanding and clarifyhmege distinctions will, however, support
more informed ethical decision making.

In this paper, we apply MFT to elucidate the mdéoahdations of the engineering profession. In
particular, we examine a number of texts that epeasentative of the culture of engineering,
including Codes of Ethics, the Engineers’ Creedjireering ethics case studies, and other texts.
These texts are analyzed to determine the relatiyghasis placed on the different moral
elements of Care, Fairness, Loyalty, Authority, &adhctity, and Liberty.
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Moral Foundations Theory

As introduced above, Moral Foundations Theory psesahat our moral intuitions are based on
six universal elements: Care, Fairness, LoyaltythArity, and Sanctity, and Liberty. The origins
of the universal elements are related to both eéiariand social structurésA brief description

of each foundational element is given below

Care The foundation o€are describes feelings of concern for others and
feelings related with protection, safety, securiyg preservation. The opposite of
Careis Harm.

Fairness This foundation is related to proportionality &he just treatment of
others. It invokes feelings of honesty, reciprocétyd tolerance. The opposite of
Fairnessis Cheating

Loyalty. The foundation okoyaltyis related to feelings of allegiance and a
commitment to others. It is related to feelingdawhily, community, unity,
fellowship, and patriotism. The oppositelLafyalty is Betrayal

Authority. The foundation of Authority describes feelingsobkdience and
deference to institutions. It is related to feetirog respect for traditions,
hierarchy, and duty. The oppositeAuithorityis Subversion

Sanctity The foundation oSanctityis related to feelings of purity. It is related to
feelings of sacredness, wholesomeness, austenitycénce, and pristineness.
The opposite oSanctityis Degradationand feelings of contamination.

Liberty. The foundation oLiberty describes feelings of freedom and is related to
feelings of independence, self-determination, artddreomy. The opposite of
Liberty is Oppression

Engineers Creed
The Engineers’ Creed, adopted by NSPE in 1954 stat

As a Professional Engineer, | dedicate my profesdi@nowledge and
skill to the advancement and betterment of humdfakee | pledge: To
give the utmost of performance; To participate am@ but honest
enterprise; To live and work according to the lasfsnan and the highest
standards of professional conduct; To place serbigire profit, the
honor and standing of the profession before persadaantage, and the
public welfare above all other considerations. lmtility and with need
for Divine Guidance, | make this pledge.

A creed is “a set of beliefs or aims that guide sone's actions,and as such,

the Engineers’ Creed is illustrative of the monakthical imperatives of the
engineering profession. The first sentence of teedfocuses on the overarching

© American Society for Engineering Education, 2016



2016 ASEE Mid-Atlantic Section Conference

duty of the engineer to contribute positively torfan welfare, and therefore,
illustrates an emphasis on the moral eleme@art and the prevention of harm.

The pledge provides specific actions or behavioesaingineer should undertake
in order to improve human welfare. “To give the asnof performance”
demonstrates commitment, and therefore in a séongaltyto the public,
employers and clients. “To participate in none lartest enterprise” and “to live
and work according to the laws of man and the tagh&ndards of professional
conduct” emphasize honesty and reciprocity anchgokie the moral element of
Fairness “To place service before profit, the honor arahding of the profession
before personal advantage, and the public welfapgeaall other considerations,”
illustrates the expectddyalty of the engineer to the public and profession over
personal self-interest.

Thus, in the Engineers’ Creed, the moral eleme@artis emphasized over all
others. Elements dfoyalty andFairnessare invoked to support caring and efforts
to advance human welfare.

Engineering Codes of Ethics

Engineering societies have developed “Codes otEtho provide guidance on proper
professional conduct. Most engineering codes a€gtihclude a number of fundamental
“canons” that address public welfare and the emwitent, issues of competence, honesty
and integrity, and issues related to serving dieint addition to overarching canons,
most codes of ethics also include more specifiteyf practice.” As a case-study, the
fundamental canons of the NSPE Code of Ethics addsfrom other engineering
professions are examined.

Engineers shall hold paramount the safety, heatith welfare of the public

The first fundamental canon of the NSPE Code oicstts “engineers shall hold
paramount the safety, health and welfare of thei@hit is also similar to the first

canon of the Codes of Ethics for ASCE, the AmeriBaniety of Mechanical Engineers
(ASME), The American Institute of Chemical EngireéhIChE), the Institute for
Electrical and Electronics Engineers (IEEE), arftert. The phrase “safety, health and
welfare of the public” quite clearly invokes feasof caring and prevention of harm.
The phrase to “hold paramount” establishes theysdfealth and welfare of the public as
the engineer’s highest obligation, and therefot@igh emphasis is placed on the moral
element ofCare

The “Rules of Practice” in the NSPE Code of Ettiigsher define situational
considerations related to this canon and otherran®any of the Rules of Practice
related to this first canon focus on competencytaedawful practice of engineering.
Engineers, for example, “shall approve only thasgireeering documents that are in
conformity with applicable standards” and enginestyall not be associated with
dishonest business ventures or fraudulent pracofieagineering. The ASCE Code of
Ethics elaborates within this canon that “engineséia! approve or seal only those design
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documents, reviewed or prepared by them, whicldarermined to be safe for public
health and welfare in conformity with accepted eegring standards.” Thus, the
competent and honest practice of engineering ecanfCarein that it ensures the

safety, health and welfare of the public. The ersghan honest practice also invokes the
moral element oFairness

One Rule of Practice in the NSPE Code of Ethicseutitis canon is that “if engineer’s
judgment is overruled under circumstances that egeldife or property, they shall
notify their employer or client and such other auitty as may be appropriate.” This rule
of practice highlights that while an engineer’shegt obligation is to the public, the
engineer still has a duty to act within the hienazal structure of the firm. This
introduces an emphasis Awthority, i.e., an engineer must hold paramount the welfare
of the public, but should do so while respecting ¢bntractuafuthority of public and/or
private institutions.

Sustainable Development

The first canon of the ASCE Code of Ethics alsdudes a statement related to
sustainable development, namely, “Engineers ... sfidle to comply with the
principles of sustainable development in the penBorce of their professional duties.”
The ASCE Code of Ethics adopts the following defom of sustainable development:
“Sustainable development is the process of applgatgral, human, and economic
resources to enhance the safety, welfare, andtygadliife for all of the society while
maintaining the availability of the remaining natluresources.” The NSPE Code of
Ethics adopted a similar definition (*’Sustainadievelopment’ is the challenge of
meeting human needs for natural resources, induptoducts, energy, food,
transportation, shelter, and effective waste mamagé while conserving and protecting
environmental quality and the natural resource leasential for future development”).
As written, the engineers’ obligation to comply lwthe principles of sustainable
development is primarily an act Gfarefor current and future generations. However,
inherent in the NSPE definition is thair allocation of resources to future generations.

Interestingly, preserving tHeanctityof the environment is not part of the ASCE
definition and is mentioned weakly in the NSPE i@rsThe first canon of the AIChE
Code of Ethics, however, highlights the enginesgsponsibility to “protect the
environment.” Presumably, the duty to protect ther@nment is based on not only the
fair allocation of resources to future generatibosalso the inherent value of the nature
and the environment.

Perform services only in their area of competence

The second fundamental canon of the NSPE Codehadsss the engineer’s duty to
“perform services only in their area of competeh@éis duty also serves as the second
canon of the ASCE Code of Ethics. More specificduif Practice in the NSPE and
ASCE Code of Ethics related to this canon deallgrgith issues of education,
experience and the direct supervision of engingeasiork. For example, the NSPE Code
of Ethics specifies that “engineers shall not affigir signatures to any plans or
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documents dealing with subject matter in which tla®k competence, nor to any plan or
document not prepared under their direction androbhin Case 94-8the NSPE Board
of Ethical Review (BER) concluded that it was umehfor a Chemical Engineer, with
no obvious training or experience, to design acttinal foundation because the engineer
“does not possess the competence to perform thereddgask.” As mentioned above,
this duty is grounded in the foundational elemdrCarein that competency ensures the
safety, health and welfare of the public.

Engineers shall issue public statements only iolgective and truthful manner

The obligation to “issue public statements onlamobjective and truthful manner”
appears in both the NSPE and ASCE Code of Ethicksemilar statements appear in
other codes. Further, “engineers shall issue rerstnts, criticisms, or arguments on
technical matters that are inspired or paid foirligrested parties, unless they have
prefaced their comments by explicitly identifyirngetinterested parties ... and by
revealing the existence of any interest the enginemy have.”

A relevant case study is BER 88which examines whether an engineer’s public
criticism regarding the safety of a bridge waseahiln this case,

Engineer A, a renowned structural engineer, is thif@r a nominal sum by
a large city newspaper to visit the site of a staidge construction
project, which has had a troubled history of constion delays, cost
increases, and litigation primarily as a resultsgveral well-publicized,
on-site accidents. Her report identifies, in vegngral terms, potential
problems and proposes additional testing and opfessible engineering
solutions. Thereafter, in a series of feature dgdased upon
information gleaned from Engineer A's report, tlesvspaper alleges that
the bridge has major safety problems that jeopardiz successful
completion date. Allegations of misconduct and imgetence are made
against the project engineers and the contractarsvall as the state
highway department. During an investigation by stege, Engineer A
states that her report was intended merely to ifiemthat she viewed
were potential problems with the safety of the dpeidnd was not intended
to be conclusive as to the safety of the bridge.

In the discussion of this case, the Board of EtHR=view noted the “technical expertise
that engineers can offer in the discussion of pubBues is vital to the interests of the
public” and “the NSPE Code of Ethics makes cleat &ngineers should ‘seek
opportunities to be of constructive service in ciaffairs and work for the advancement
of the safety, health and well-being of their commitys™ This demonstrates that a core
foundational element of this canon, and this cagmiticular, i<Care and ensuring the
health, safety and welfare of the public.

This case also touches on issues of honesty amspieency. The BER, for example, also
noted that the engineer has an obligation to itiseshewspaper state that the engineer
was paid by the newspaper to carry out her invastig. This conclusion by the BER is
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grounded in the foundation Ehirnessand proportionality and just treatment of others.
Withholding information about the contractual agament between the engineer and the
newspaper is a form of dishonesty by omission @ ithdoes not allow the reader of the
article to fully understand the context and mofiwabf the engineer in performing the
inspection.

Engineers shall act for each employer or clienfathful agents or trustees

This Rule of Practice emphasizes the moral elenwrisyalty andFairness The use of
the term “faithful,” for example, highlights the twf the engineer to demonstrate
support and loyalty to the employer or client. Gaotually, the engineer also has an
obligation to respect theuthority of the employer or client. As a result, elucidgtin
conflicts of interest is a major consideration assed with this Rule of Practice. In the
NSPE Code of Ethics, for example, “engineers shiatlose all known or potential
conflicts of interest that could influence or appeeinfluence their judgement or the
quality of their services.” In essence, not disitigsa conflict of interest is an act of
disloyalty to the employer or client. Not disclogia conflict of interest is also potentially
a deceptive act, and therefore, touches on thelrl@ment ofFairness

The NSPE Board of Ethical Review, Case 99itbustrates the importance of
maintaining loyalty to a client. In this case, Br&gr A provides continuing education for
Company X. The continuing education programs arféreeeived and Engineer A is
approached by Company Y, a competitor to Compartp Xevelop a similar continuing
education program for their company. Engineer &ldses to Company X that she is
starting a company to develop and provide contigeiducation, but does not indicate
she has a contract with a competitor to Companyh¢. Board of Ethical Review
concluded that it was unethical for Engineer Artitee into this contract with Company

Y since Company Y was not disclosed and Comparg/ & aompetitor to Company X.
By not disclosing fully the conflict of interestngineer A was dishonest and not loyal to
Company X. The BER recognizes that conflicts ofiaest are often difficult to avoid,

and therefore, recommends that an engineer mugtdigtlose any conflicts of interest
so the affected parties can accurately judge hew ihterests may be compromised. Full
disclosure of conflicts of interest therefore hights the importance dfoyalty and
Fairness in the relationship between the engine@eaployer or client.

In the ASCE Code of Ethics, to act as faithful tees “engineers shall not use
confidential information coming to them in the ceeiof their assignments as a means of
making personal profit if such action is adversehinterests of their client, employers
or the public.” This obligation also highlights taty of the engineer to demonstrate
Loyaltyto a client, employer or public. This obligatids@touches ofrairnessas an
engineer may have an unfair advantage if giveragedonfidential information.

Engineers shall avoid deceptive acts

This Rule of Practice emphasizes the moral elemiRairness In the NSPE Code of
Ethics, for example, “engineers shall not falstgit qualifications or permit
misrepresentation of their or their associate’difications.” This type of dishonesty
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creates an un-level playing field, and thereforgadvantages honest firms that truthfully
state their qualifications. This Rule of Pracitgo touches on the obligation not to offer
gifts in order to “influence the award of a contraégain, giving of gifts to sway a
decision is not fair to other firms when the demisshould be based solely on
gualifications. In the ASCE Code of Ethics, a sanitanon also includes that “engineers
... shall not compete unfairly with others” througkiigg of gifts, political contributions,
etc.

Corruption and the Engineering Profession

Corruption in the construction industry is a partaly important ethical issue in the
practice of engineering. According to Transpareimtgrnational, it is estimated that
nearly 10% of all funding for infrastructure glolyais lost to corruptiort! Forms of
corruption include bribery, extortion, “grease payis,” etc. To help combat this
problem, the ASCE has adopted “ASCE Policy Stateragd — Combating Corruption,”
which outlines the professions position on glolmatgption in the construction industry.
As stated, “fighting corruption can facilitate fealation of assets thus mitigating
poverty, disease, and famine and assisting in imgjld fair and civil society.” This
statement again emphasizes the moral elemddagand the engineers highest
obligation to “hold paramount the health, safetg arelfare of the public.” It also
highlights a goal to build a “fair and civil sogret The moral element dfairnessis
explicitly stated. The concept ofcavil societyinvokes the ideal of citizenship and the
formation of communities around shared interestpp®rting civil society thus is related
to supporting independence, self-determinationartdnomy, and the concept of
Liberty.

Discussion

Analysis of texts that represent the engineerirggssion, such as the Engineers’ Creed
and Engineering Codes of Ethics, suggests an engpbrashe moral elements Gfare,
Fairness Loyalty, andAuthority. The overarching emphasis Gareis consistent with

the concept of a profession. As Freid¥guoints out, a key element of a profession is a
professed transcendent value. For engineeringntral element o€are and the duty to
“hold paramount the safety, health, and welfarthefpublic” serves this purpose and is
supported in the Engineers’ Creed, Codes of Etlkitscal case studies, and other texts
that represent the culture of engineering. ElemehEairness Loyalty, andAuthority are
invoked to establish the proper conduct of enginge~ork and to assist in
understanding duties to different stakeholdersh sxscthe public, the firm, and the client.

Professional issues relatedLiberty andSanctityare less represented in these texts.
While issues of Liberty arise in some policy statats (e.g., ASCE Policy Statement
510), the concept is less emphasized in issuesgepted in the engineering Codes of
Ethics and the Engineers’ Creed. There are, howavwanmber of important professional
issues in engineering relatedliberty, including issues of national security, privacylan
surveillance, and diversity/access to the engingasrofession. The increasingly digital
nature of our world, for example, puts privacy aedurity in conflict. On the one hand,
privacy is often considered a pre-condition to di@®a and autonomy. Therefore,
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protecting privacy is protectingberty and freedom. On the other hand, threats to
national security have led to programs such adltit®nal Security Administration’s
collection of phone records without a warrant. Toéection of phone records therefore
frames this issue as an act to ensure the safdtgeanurity of the country and so is an
expression o€areat the cost of privacy and autonomy.

ASCE Policy Statement 417 — Promoting Diversity &mdusion® “supports and
encourages the equitable opportunity for partiegratf all people within the civil
engineering profession without regard to race,iettyn religion, age, gender, sexual
orientation, nationality, or physical challengeAs’ written, this statement emphasizes the
concept ofFairnessand equal opportunity. The rationale for this ppkmphasizes how
failing to develop a diverse workforce will hindefforts of the profession to contribute

to “the well-being of our global society” and “mehe challenges of our changing

world,” which represent issues Gare Promoting a diverse workforce, however, also
entails ensuring all people have the power of determination, which touches on the
issue ofLiberty, which is less emphasized in the policy statement.

The moral element danctityis less prominent in engineering texts. Sanctitiches
upon wholeness, purity and avoiding degradatiore &spect of this element relates to
the engineer and the environment. While some CoflEthics and other texts argue for
preservation of the environment, most focus orctireept of “sustainable
development.” The concept of sustainable developmseprevalent, but it is framed
largely as an issue of tiair allocation of resources for current and futureegations
instead of preserving the sanctity of the environin€he AIChE Code of Ethics is a
notable exception.

Conclusion

In this paper, we explore the importance of diffefeundations of morality in the engineering
profession. Examining a number of engineering tertduding Codes of Ethics, policy
statements, ethical case studies, and the EngiGeeesl, demonstrates an emphasis on concerns
related toCare, FairnessAuthority, andLoyalty, with comparatively less emphasis $anctity
andLiberty. This paper shows that the application of MFTves insight into the moral
foundations underpinning the engineering professimight useful in evaluating the position of
engineering on a variety of professional and satissues. This analysis also improves
understanding of how moral intuition compares witiims of professional behavior, an

important consideration for ethical decision making
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