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Engineering Ethics & Professional Responsibility

Course Overview

Course Description

This course provides an understanding of ethics as the discipline that governs
engineering and professional responsibility, and the ethical conduct that protects
against professional disputes.

Engineering practice is a tangle of technical uncertainty, contractual obligation,
financial pressure, and competing stakeholder interests. This course examines
the ethical foundations of professional engineering and the situations where
those foundations are tested. Ethical reasoning is presented as a working tool that
reduces risk, steadies difficult projects, and protects both the public and the
engineer's own standing.

Learning Objectives
Upon successful completion of this course, participants will be able to:
« Explain the engineer's primary duty to public health, safety, and welfare,

and describe how that duty ranks against schedule, cost, and client
preference when they conflict

« Identify the communication failures, undocumented assumptions, and
recordkeeping deficiencies that most often escalate into engineering
disputes

« Understand how scope definitions, standard-of-care language, and risk-
allocation clauses in engineering contracts shape professional liability

« Evaluate the influence of organizational culture and cognitive bias on the
gradual erosion of ethical engineering practice

+  Know the elements that must be established in a professional negligence
claim and the difference between an error and a breach of the standard of
care

+  Know the documentation and communication practices that strengthen
professional defensibility and prevent disputes before they form

Intended Audience

This course is intended for civil, structural, mechanical, electrical,
environmental, geotechnical, industrial, and multidisciplinary engineers.
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CHAPTER1

Foundations of Engineering Ethics and Professional
Responsibility

1.1 Why Ethics Sits at the Center of Engineering

Engineering is a profession of consequence. Engineers design, build, and oversee
the systems a society runs on: its bridges and water mains, its power grids and
process plants, its transportation and communication networks. Decisions made
by an engineer can determine whether those systems stay safe and reliable for
decades, and whether the people who never see the calculations are protected
from harm they could not have foreseen.

Technical skill alone does not carry that weight. An engineer that is brilliant with
analysis but careless with honesty, restraint, or independent judgment, can still
set a disaster in motion. Structures fail and contamination spreads when sound
judgment is set aside under financial pressure, organizational politics, or fatigue,
as much as when the math is wrong. Engineering ethics gives that judgment a
framework, so the question is never only whether something can be built, but
whether it should be, and what it will do to people over its working life (NSPE,
2019).

Most working engineers do not regularly consult a code of ethics. They rely on
judgment formed by training, mentorship, and the habits of the people around
them. This is why ethics needs to be a practical discipline rather than a set of
abstractions. The pressures that bend judgment, a compressed schedule, a client
wanting a cheaper detail, a supervisor who would rather not hear bad news, are
regular features of practice.

1.2 Engineering as a Profession of Public Trust

Professional engineering differs from most technical occupations in one decisive
respect. Society grants licensed engineers real authority and autonomy because
the public cannot evaluate complex systems for itself. For example, a homeowner
cannot check a foundation design, and a commuter cannot assess a bridge
connection. The arrangement only works if engineers exercise their judgment
competently and honestly, and the law of licensure exists to hold engineers to it
(NCEES, 2023).

© Cadistics LLC Page 6



Engineering Ethics & Professional Responsibility

The engineer's seal is the visible mark of that arrangement. Sealing a document is
not an administrative signature. It states that a licensed professional accepts
responsibility for work performed under their responsible charge, and that the
work reflects competent and disciplined judgment. When the seal becomes a
formality, applied to work the engineer did not genuinely supervise, the trust
behind it is already broken, whether or not anything has yet gone wrong.

Public confidence in engineering is also fragile in a particular way; it is built
slowly and lost quickly. A single high-profile failure can damage confidence in
the firm involved and in the profession as a whole. That is part of why an ethical
lapse on one project is never fully contained to that project. It draws down a
reserve of trust that every engineer depends on and that no individual engineer
can rebuild alone.

1.3 The Primary Duty to Public Health, Safety, and Welfare

Nearly every engineering code opens with the same commitment to the public.
The NSPE Code states it among its fundamental canons: engineers hold
paramount the safety, health, and welfare of the public (NSPE, 2019). The ASCE
and ASME codes adopt the same priority (ASCE, 2017; ASME, 2012). The word that
matters is paramount. The duty is not one interest to be balanced against others;
when protecting the public conflicts with cost, schedule, or client preference, the
protection of the public must always come first.

In practice this obligation requires engineers to recognize and act on conditions
that create unreasonable risk, even when doing so is uncomfortable. Employers
may push for a schedule that erodes quality control, a client may want safety
margins trimmed to save money, and a contractor may resist a correction
because it costs them. None of these pressures is unusual, and none of them
suspends this duty. More often it means preserving objectivity, raising concerns
plainly, documenting them, and declining to participate in conduct that puts
people at risk.

The idea of welfare has also widened over time. Physical safety remains the core,
but long-term infrastructure reliability, environmental stewardship,
cybersecurity, and operational integrity are now understood as part of what
engineers protect. A system that is safe on opening day but degrades
unpredictably, or that exposes a community to contamination years later, still
represents a welfare problem the designing engineer cannot dismiss.
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1.4 A Case in Point: The Hyatt Regency Walkway

On July 17, 1981, two suspended walkways in the atrium of the Hyatt Regency
hotel in Kansas City collapsed during a crowded tea dance, killing 114 people and
injuring more than 200, one of the deadliest structural failures in United States
history. During fabrication, the original single-rod design meant to carry both
walkways was changed to a two-rod arrangement, which doubled the load on the
fourth-floor box-beam connection (see Figure 1). That connection was never
adequate for it, and under the crowd's weight the nut pulled through the beam
and both walkways fell.

Cross-beam
section

(a) Original design (b) Actual construction

Figure 1: Connection details of the cross beam for the elevated walkway in the Hyatt Regency
Center. Original connection design (a) and the modified design (D).

What makes this a lesson in responsibility is because of how the change passed
through the project. The connection redesign was a significant structural
modification, and no licensed engineer subjected it to the analysis this new detail
demanded. In 1984 the Missouri licensing board brought charges of gross
negligence and incompetence against the engineer of record and a colleague;
both lost their licenses, and the firm lost its authority to practice.

1.5 Morality, Ethics, and Law Are Not the Same Thing

Engineers often use the words morality, ethics, and law as if they were
interchangeable. They overlap, but treating them as identical hides the situations
where the gap between them matters (see Table 1). Morality refers to personal
convictions about right and wrong, shaped by upbringing, culture, and belief.
Professional ethics refers to the structured expectations a profession sets for its
members, designed to apply consistently regardless of any individual's private
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convictions. Law sets the enforceable floor: the minimum conduct society
requires, backed by penalties and liability.

Table 1: Systems that govern professional conduct.

Source of authority | How it is enforced What it asks of the
engineer
Morality Personal belief, Internal; social approval | Actin line with one's
culture, conscience | or disapproval own convictions
Professional | The profession's Licensing boards, Meet shared
ethics codes and norms professional bodies, standards regardless
reputation of personal view
Law Statute, regulation, | Courts, penalties, civil Satisfy the
case law liability enforceable
minimum, no less

Meeting the legal minimum does not guarantee ethical conduct. A structure can
satisfy every current code provision and still present a reliability concern that
reasonable judgment would address. An engineer acting ethically may
recommend going beyond minimum compliance when the evidence points to
elevated risk. The reverse is also true: conduct that is legal can still fall short of
professional responsibility. The distinction is the reason ethics calls for active
judgment rather than box-checking.

1.6 Ethical Frameworks Behind Everyday Judgment

Engineers rarely cite philosophers, yet several ethical traditions are already
embedded in how engineering decisions get made. Recognizing them helps
explain why reasonable professionals sometimes reach different conclusions
about the same problem (Martin & Schinzinger, 2010; Table 2).

Consequence-based reasoning, the tradition of utilitarian ethics, judges actions
by their outcomes and seeks the greatest overall benefit. Cost-benefit analysis,
risk assessment, and lifecycle evaluation are all consequence-based tools, and
engineers use them constantly. The danger is that aggregate thinking can quietly
justify exposing a small group to elevated risk for a broader gain. Used without
restraint, it reduces human welfare to a number, which is exactly what ethical
practice must guard against.

Duty-based reasoning maintains that certain obligations bind regardless of
outcome; honesty, competence, and the protection of the public cannot be traded
away because a project would be cheaper without them. Virtue ethics shifts
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attention from rules to character, to the prudence and courage an engineer brings
where no rule fits cleanly. Rights-based reasoning asks whether an efficient
solution respects the privacy, safety, and dignity of the people it affects. No single
framework settles every case, however, together they give engineers more than

one angle on a hard decision.

Table 2: Ethical frameworks and their expression in engineering practice.

Framework

Consequence-
based (utilitarian)

Duty-based

Virtue-based

Rights-based

Core question

Which option produces the
best overall outcome?

What obligations bind me
regardless of outcome?

What would a person of good
professional character do?

Whose rights and dignity are
affected?

Where it shows up in
engineering

Cost-benefit analysis, risk
assessment, lifecycle and
systems optimization

Honesty, competence, the
paramount duty to public
safety

Judgment under uncertainty
where no rule fits cleanly

Privacy, environmental
justice, access to reliable

infrastructure
Adapted from Martin & Schinzinger, 2010.

1.7 Responsible Charge and Real Accountability

Responsible charge means a licensed engineer exercises direct control and
personal supervision over engineering work, with enough knowledge and
involvement to genuinely stand behind it (NCEES, 2023). It is the substance the
engineering seal represents. Where it is exercised properly, the engineer is
involved in the technical evaluation, coordination, review, and decisions, rather
than the final signature alone.

It cannot work as a casual review. An engineer who glances at documents without
real oversight, or who seals work performed by people they never supervised, has
accepted accountability without earning the standing for it. The Hyatt Regency
connection change is the textbook illustration of this. Modern projects make the
problem harder, since work is delegated across consultants, subcontractors,
distributed teams, and software models, and the responsible charge engineer
must ensure delegated work is supervised and verified rather than assumed
correct.
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1.8 Conflicts of Interest and Independent Judgment

A conflict of interest arises when a personal, financial, or relational interest
interferes with objective judgment. Few involve bad faith, and many appear
naturally in complex organizations. An engineer evaluating equipment from a
company they hold a stake in is compromised, even with good intentions, as they
can be pressured to soften an unfavorable finding. The codes of ethics call for
disclosure and disciplined management of conflicts (NSPE, 2019). Appearance
matters too, because public confidence rests on the perception of fairness as
much as its reality.

Closely related is the obligation to exercise independent judgment. Engineers are
expected to base conclusions on analysis rather than on pressure from
supervisors, clients, or officials. Independence does not mean refusing all
influence, since collaboration and compromise are ordinary parts of practice. It
means preserving technical honesty and refusing to bend a conclusion for an
improper reason. The credibility of licensure rests on this point: society grants
engineers authority precisely because it expects them to use it independently.

1.9 The Evolution of Professional Accountability

Early practice of engineering often ran without licensure, codified standards, or
much external oversight, and competence was judged largely by results. As
engineered systems grew larger and their failures grew more public, that
informal arrangement stopped being adequate. A profession whose mistakes
could kill hundreds needed a structure of accountability that did not rest on any
single practitioner's conscience.

The codes of ethics most engineers now take for granted emerged from that
recognition, and failure shaped them heavily. Bridge collapses, boiler explosions,
and structural failures each exposed gaps the profession then worked to close
through licensure laws, consensus standards, and canons of conduct emphasizing
honesty, competence, independent judgment, and the protection of the public
(NSPE, 2019). The history matters because it explains why the obligations feel
demanding. They were written in response to specific harms, and each
requirement tends to encode a lesson learned the hard way.

The practice continues to evolve. Contemporary engineers face questions the
early codes of ethics never anticipated, such as automation, cybersecurity,
environmental change, and systems whose long-term effects remain unclear. The
ethical framework keeps adapting, but its core remains: a profession that
exercises power over public welfare must answer for how it uses that power.
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1.10 How Ethical Practice Quietly Drifts

Serious ethical failures rarely begin with a dramatic decision to do wrong. More
often they develop through the slow normalization of small compromises, each
one defensible on its own, that together erode professional integrity. Engineers
inside a troubled culture can lose the ability to see the problem even while
remaining technically sharp, a pattern sometimes called ethical blindness.

Cognitive bias accelerates this drift. Confirmation bias leads engineers to favor
information that supports a conclusion they already prefer (Nickerson, 1998).
Optimism bias leads them to underestimate the odds of failure (Kahneman, 2011).
Group dynamics discourage the lone dissenting voice. Reviews of major failures
repeatedly find that warning signs were visible well before the event, but that
culture, pressure, or routine kept anyone from acting on them (Reason, 1990).
Recognizing these tendencies is itself part of competent practice, which is why
disciplined organizations build in peer review, independent verification, and
open reporting as deliberate counterweights.

1.11 A Working Method for Ethical Decisions

Difficult ethical situations rarely resolve through intuition alone, and an engineer
who reasons through them informally may reach a defensible conclusion without
being able to show how. A structured method helps, both because it produces
better decisions and because it leaves a record of responsible reasoning if the
decision is later questioned.

A workable approach moves through the following steps:

1. Identify the stakeholders and what each stands to gain or lose.

2. Gather the technical facts and be equally honest about what remains
uncertain.

3. Set out the professional obligations in play, including any that conflict.

4. Lay out the realistic alternatives rather than treating the first option as the
only one.

5. Weigh the consequences of each against the obligations identified.

6. Decide and document the reasoning behind the choice.
The method is less about reaching a single correct answer than about reasoning
transparently toward a defensible one. Two competent engineers may weigh the

same factors and choose differently, which is why character and judgment still
matter alongside any procedure. The discipline pays off most when applied early,
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during design and planning, rather than reached for only after something has
gone wrong. An ethical analysis performed before a decision is made protects the
public and the engineer while one performed afterward is merely an explanation.

1.12 Ethics as a Dispute-Prevention System

It helps to think of engineering ethics less as a disciplinary code than as a system
that prevents potential dispute before it starts. Transparency, accurate records,
disciplined communication, honest representation of capability, real peer review,
and early disclosure of concerns all reduce uncertainty among the partieson a
project. Many disputes begin where those habits break down, in concealment or
avoidance of accountability. An engineer who flags a problem early, documents it
honestly, and helps fix it, often keeps a disagreement from ever becoming a
claim. The same problem, when hidden, tends to escalate. Ethics is the
foundation of responsible practice.

© Cadistics LLC Page 13



Engineering Ethics & Professional Responsibility

CHAPTER 2

Communication and the Escalation of Engineering
Disputes

2.1 Communication as a Control System

Communication is easy to treat as an administrative task that sits below the real
engineering work. Engineering depends on accurate transmission of information,
assumptions, limitations, risks, and responsibilities among many people and
organizations working at once. When that transmission of information breaks
down, the technical system tends to follow, because no amount of analytical skill
compensates for an instruction that was never given clearly or an assumption
that was never written down.

Most disputes start with small misunderstandings that compound. A vague term,
an unconfirmed assumption, a revision that did not reach everyone, each looks
trivial at the time. Months later the same threads have grown into a claim over
delay, cost, or defective work. Treating communication as a discipline, with the
same rigor an engineer applies to a calculation, is one of the most effective things
a professional can do to keep a project stable.

2.2 The Complexity Modern Projects Carry

A contemporary project may involve owners, designers, specialty consultants,
contractors, suppliers, regulators, insurers, utilities, lenders, and attorneys
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working across locations and disciplines at once. Each brings its own vocabulary,
priorities, and procedures, and as the number of participants grows, the number
of places communication can fail grows faster (PMI, 2021).

Digital tools have improved access to information and complicated it in equal
measure. Email, shared models, cloud document repositories, and project
management platforms move information quickly, but they also introduce
version-control problems, fragmented conversation threads, and sheer volume. A
critical warning can disappear into a chain of three hundred messages. The
remedy is not more communication but better-structured communication, in
which the information that matters is identifiable and reaches the people who
need it.

2.3 Ambiguity, Assumptions, and the Gaps Between Them

Ambiguity is among the most common sources of dispute. When language is
unclear, parties read it in incompatible ways, often in whichever way serves their
interests once money is at stake. A specification calling for adequate corrosion
protection sounds reasonable until two parties find they assumed different
performance standards and test methods. Precision in language is a form of risk
control.

Unstated assumptions are the quieter version of ambiguity. Engineers carry
expectations from experience and custom that feel so obvious no one records
them. A designer assumes the contractor will catch a coordination requirement
that was never drawn; the contractor assumes a missing detail was a deliberate
exclusion; the owner assumes the schedule holds contingency it never had. Each
party believes there is alignment because no disagreement has surfaced yet, and
the mismatch becomes visible only later, through rework or a field coordination
failure. Good communication surfaces the assumptions that could change the
outcome and not just the data.

2.4 Listening, and the Warning That Was Dismissed

Communication failures are usually framed as failures to speak or write clearly.
Failures to listen are just as dangerous and harder to notice. Engineering cultures
reward fast problem-solving and confident decisions, which can crowd out the
patience to take a concern seriously, especially from someone lower in the
hierarchy. Field observations, maintenance limitations, and contractor concerns
are exactly the information that gets dismissed because of who raised it rather
than what it said.
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The Citicorp Center episode is an example of this. In 1978, less than a year after
the 59-story tower opened in Manhattan, a question from an engineering student
about how the building would behave under quartering winds, those striking the
corners at an angle, reached the structural engineer of record, William
LeMessurier. The original analysis had concentrated on winds hitting the faces
head-on, and the student's question was handled at first as routine (Morgenstern,
1995). Instead of staying dismissed, it prompted LeMessurier to reopen his
calculations, with consequences that set off one of the most instructive episodes
in the profession's history. Listening, in that case, separated a near miss from a
catastrophe, and engineers who listen well also tend to defuse disputes, because
parties settle once they believe they have been heard.

2.5 Communication Under Pressure

Communication degrades under stress in predictable ways. When an organization
faces financial loss, a compressed schedule, or public scrutiny, open
communication can quietly become discouraged. Engineers feel pressure to
minimize a concern, soften the language around a risk, delay disclosing a
problem, or avoid writing something down that might look bad later. Once a
culture starts filtering technical information through legal or reputational
considerations, decision-makers stop getting the unvarnished picture they need.

Holding communication integrity under that pressure is a core professional
obligation. The most effective engineers state risks factually, clearly, and with a
path forward, which is both more accurate and more persuasive than either
silence or panic.

2.6 Digital Communication and Its Particular Risks

Electronic communication carries risks that paper did not. The first is
informality. Engineers write quickly through email and messaging without
considering how a careless line will read in a later investigation or claim. A
speculative guess, or an emotional reaction can become a liability long after the
moment that produced it has been forgotten.

Digital channels also strip out the cues that carry meaning in person, so tone,
urgency, and uncertainty are easy to misread. Fragmentation compounds the
problem, with decisions scattered across emails, attachments, texts, and meeting
notes that no one has reconciled. Version control failures put participants to work
from different revisions of the same document, a frequent contributor to field
errors and the disputes that follow. Discipline in digital communication, clear
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subject lines, defined document control, and restraint in the heat of the moment,
is now part of competent engineering practice.

2.7 Coordination Across Disciplines

Interdisciplinary coordination failures are among the most common sources of
engineering dispute. A project moves through civil, structural, mechanical,
electrical, geotechnical, environmental, and architectural work, each with its
own assumptions and software. Breakdowns appear where coordination
responsibility is unclear or where one discipline's assumptions about another go
unrecorded.

These patterns recur. For example, a structural engineer treats equipment loads
from another consultant as final while the mechanical layout is still changing, an
electrical engineer assumes ceiling space that an architectural revision has
quietly reduced, or geotechnical recommendation is misread or only partly
carried into the foundation design. These mismatches stay hidden until
construction or operation, when correcting them is expensive and contentious.
Systematic coordination, clear assignment of responsibility, and ongoing
verification are what keep them from surfacing later in the project.

2.8 Transparency and Documentation as Communication

Transparency is a professional obligation in communication, and more than a
personal virtue. Engineers must convey the facts that materially affect safety,
performance, compliance, or another party's decisions, and avoid misleading
omissions. A significant design concern or field condition must be raised rather
than buried for convenience, and the same honesty applies to the limits of one's
own expertise. Disputes happens fast when a party believes information was
withheld, because the loss of trust converts a manageable technical problem into
an accusation of bad faith.

Documentation is a durable form communication. Drawings, specifications,
calculations, reports, minutes, and inspection records form the project's
operational memory. Good records clarify responsibility, preserve reasoning, and
reduce ambiguity. Poor records leave open the questions disputes turn on, who
knew what, when a concern was raised, how a decision was reached. In many
disputes the technical problem matters less than the inability to show that
decisions were made responsibly. Records must also be honest, since altering or
selectively keeping them is misconduct that deepens liability rather than limiting
it.
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2.9 Public Communication and Professional Credibility

Engineers increasingly communicate beyond the project team, to regulators,
community groups, journalists, and the public affected by their work. These
settings reward clarity and punish both evasion and overstatement, and they test
a different skill than technical writing does. A community worried about a project
is not interested in a calculation; they wants an honest account of what is known,
what is uncertain, and what is being done about the risk.

The pressure in public settings runs toward strategic framing, presenting the
reassuring interpretation and downplaying the troubling one. This pressure is
understandable and dangerous in equal measure, because credibility, once spent
on a misleading reassurance, does not come back. An engineer who
acknowledges uncertainty honestly is more believable, not less, than one who
projects false confidence, and the difference becomes decisive the moment a
problem the engineer minimized turns out to be real.

The discipline for public communication is the same honesty that governs the
rest of engineering practice, applied under harsher light. It is better to:

e State what the evidence supports.
e Distinguish fact from interpretation.
e Avoid both alarmism and dismissiveness.

e Correct errors promptly rather than defending them.

An engineer who communicates this way builds a reputation that survives
difficult projects, and that reputation is among the profession's most durable
defenses against the escalation of public disputes.

2.10 The Volume Problem and Communication Fatigue

More communication is not the same as better communication, and on a large
project the sheer volume becomes a hazard in itself. A single engineer may
receive dozens of emails a day, each carrying some fraction of a decision,
alongside model updates, transmittals, and meeting invitations. Somewhere in
that flow may be the one message that matters, a flag on a changed condition or a
question that deserves a careful answer.

Fatigue sets in when the volume exceeds what anyone can absorb, and warnings
start to look like the routine messages around them. A concern raised in the third
paragraph of a long email may never register, not because anyone ignored it but
because the channel was saturated. Engineers sometimes assume that sending a
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message discharges the duty to communicate. It does not; the duty runs to
ensuring the information was received and understood, which on a saturated
project may take a phone call or a direct conversation rather than one more entry
in the stream.

Structured communication is the counterweight. Defined channels for different
kinds of information, clear conventions for marking what is urgent or
contractual, and discipline about keeping critical decisions out of casual threads
all help the signal survive the noise. The aim is to make the important findable, so
that a warning sent is a warning seen.

2.11 Defining Responsibility in Communication

Many breakdowns trace to an unanswered question: Whose job was it to
communicate this? On a fragmented project, responsibility for moving
information across organizational boundaries is easy to leave undefined, and
undefined responsibility tends to become no one's responsibility. For example,
the geotechnical consultant assumes the structural engineer will read the full
report, while the structural engineer assumes the relevant findings were
summarized and flagged. Both assumptions are reasonable, and together they
leave a gap.

Clear assignment closes the gap. On a coordinated project, someone is
accountable for ensuring that a design change reaches every discipline it affects,
that a field condition reaches the designer, and that a regulatory requirement
reaches the people who must satisfy it. Naming that responsibility, in the
contract, the execution plan, or the coordination procedures, converts a diffuse
hope into a defined duty.

The same logic applies inside an organization. When an engineer identifies a
concern, knowing who must be told, and confirming that they were, is part of
raising it. A concern directed to the wrong person, or to no one in particular, has
not been raised in any meaningful sense. Defining the path information travels is
unglamorous work that prevents a category of dispute nothing else addresses.

2.12 Emotion, the Public, and Communication as a Cure

Disputes look technical on the surface, but emotion drives much of their
escalation. Delay, loss, and embarrassment produce frustration and
defensiveness, and parties begin assigning blame, reading neutral statements as
attacks, and withholding cooperation. Engineers who understand these
dynamics, who stay professional, avoid inflammatory language, and keep the
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focus on facts, often stabilize a situation that would otherwise spiral. Emotional
discipline belongs on the list of professional communication skills.

Public communication raises the stakes again. Media coverage, regulatory
proceedings, and community meetings can oversimplify or politicize technical
information, and engineers may feel pressure to frame it strategically. The
obligation is to communicate technical realities accurately and resist distortion,
avoiding both speculation and rhetoric. Because the same skills that prevent
disputes also resolve them, clear explanation, timely response, and respectful
dialogue are among the most effective tools an engineer has for keeping a
disagreement from becoming a case. Most disputes are communication failures
before they are anything else, and disciplined, honest, well-documented
communication is the closest thing the profession has to a general preventive.
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CHAPTER 3

Engineering Contracts and the Allocation of Professional
Risk

3.1 What a Contract Is Actually For

Engineering projects carry technical uncertainty, financial exposure, and legal
liability, and they involve many parties at once. A contract is the instrument that
defines who is responsible for what, how risk is shared, what performance is
expected, and how disagreements will be handled. It is tempting to treat contracts
as legal documents that come out only after something has gone wrong. Better-
run projects treat them as management tools used from the start to reduce
ambiguity and clarify accountability.

A sound contract sets scope boundaries, communication procedures,
deliverables, compensation, schedule expectations, liability limits, and a dispute-
resolution mechanism. A poorly drafted one does the opposite, seeding disputes
through vague scope, unrealistic performance language, gaps in responsibility,
and contradictory provisions. Ethical practice asks engineers to understand not
just the technical system, but also the contractual environment that governs their
exposure, because a commitment accepted without understanding can outlast the
project by years.
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3.2 Contracts Distribute Risk Rather Than Remove It

Every project contains risk. This could be subsurface surprises, material
variability, labor and supply disruptions, weather, regulatory change, and
operational failure. A contract does not make risks disappear; it decides who
bears them. Responsibility for an unforeseen subsurface condition might rest
with the owner, the contractor, or the geotechnical consultant depending entirely
on how the agreement is written.

Many disputes are arguments about who agreed to carry a particular risk.
Engineers need to read risk-allocation terms realistically and avoid accepting
responsibilities beyond what they can control. An engineer who signs up to carry
risk that belongs elsewhere can expose a firm to losses far larger than the fee ever
justified.

3.3 Standard of Care, Not Perfection

One of the most misread ideas in engineering contracts is the difference between
the professional standard of care and a guarantee of perfection. Engineering
services are judged against the standard of care, the skill and judgment a
reasonably competent engineer would exercise under similar circumstances.
That standard does not demand perfection, because engineering involves
judgment under uncertainty, and errors can occur within fully competent
practice.

Trouble appears when contract language quietly raises the bar. Table 3 highlights
how contract wording can raise an engineer’s obligation above the professional
standard of care.

Words like error-free, perfect, highest quality, or guaranteed can lift an engineer's
obligation above the professional standard of care and, with it, above what
professional liability insurance is written to cover. An engineer who promises
perfect plans and specifications may have assumed a warranty-style obligation
that no engineer can actually meet and no insurer will back. Recognizing and
resisting that language is part of competent contract review, not a lawyer's
concern alone.
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Table 3: Contract language and why it matters.

Contract language What it implies Why it matters

Services performed to Skill of a reasonably Aligns with how courts judge
the applicable competent peer under engineers and with insurance
professional standard similar conditions coverage

of care

Error-free, perfect, or A guarantee that no mistake Sets an unattainable bar and

defect-free will occur may void professional liability
deliverables coverage

Highest standard in Performance above the Ambiguous and difficult to

the industry ordinary competent peer defend; invites later dispute

over meaning

Guarantee or warrant A product-style assurance of = Shifts uncertainty onto the
the design results engineer in ways insurance
rarely covers

3.4 Scope of Services and Scope Creep

Defining scope is among the most important functions of an engineering contract.
A clear scope states what services will be performed, what will be delivered, what
assumptions govern the work, and what is excluded. When scope is vague, parties
form incompatible expectations. An owner may read construction observation as
continuous inspection of all work, while the engineer intended periodic visits to
check general conformance. A structural engineer may assume subsurface
conditions were fully evaluated, while the geotechnical consultant assumed
others would verify them.

Scope creep is the slower hazard. Requirements expand over time through owner
requests, regulatory changes, unforeseen conditions, and design development,
often without matching adjustments to fee, schedule, or staffing. Without
disciplined scope management, an engineer ends up carrying obligations no one
priced. Best practice is to communicate changes as they arise and document them
formally, rather than letting them accumulate through informal understandings
that no one can later reconstruct.
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3.5 Limitation of Liability

Many engineering contracts include limitation-of-liability provisions that cap
financial exposure or restrict the categories of recoverable loss. These matter
because project losses can dwarf engineering fees. A consultant paid a modest fee
for design services can otherwise face exposure to construction delay, lost
revenue, and downstream operational losses many times larger than anything
they earned.

Some clients resist these clauses on the view that professionals should bear full
responsibility for outcomes. For engineers, this unlimited liability is
economically irrational relative to the fee. The ethical balance lies between
accountability and realistic exposure. Declining to accept unlimited liability for
outcomes shaped by factors outside one's control is reasonable. Using a limitation
clause to dodge responsibility for reckless conduct or gross negligence is not, and
well-drafted clauses are written so they do not shield that kind of conduct.

3.6 Indemnification, Insurance, and Their Limits

Indemnification clauses require one party to defend or compensate another for
certain losses arising from the project. They are common and consequential,
because a broadly worded indemnity can obligate an engineer to cover losses
they did not cause. Indemnity language that runs to claims arising out of the
project, rather than claims arising from the engineer's own negligence, can sweep
in liability far beyond the engineer's actual role.

Professional liability insurance sits behind these provisions, and the two should
be read together. Coverage typically responds to negligence in the performance
of professional services, judged against the standard of care. It generally does not
respond to contractual guarantees, warranties, or assumed liabilities that exceed
that standard. An engineer who signs a contract promising more than the
standard of care, or indemnifying against losses they did not cause, may discover
after a claim that the promise has placed the matter outside coverage. Reading
contract terms against the insurance that is meant to support them is, therefore, a
practical safeguard.

3.7 Contract Types and Where Disputes Cluster

Project delivery comes in several forms, each distributing risk differently:

© Cadistics LLC Page 24



Engineering Ethics & Professional Responsibility

e Design-bid-build separates design and construction, clarifying
responsibility but leaving the owner exposed when a design gap surfaces in
the field.

e Design-build places both under one entity, improving coordination but
concentrating responsibility and blurring the engineer's independent role.

e Construction management and public-private arrangements distribute risk
in still other ways.

The point is not to master every model but to understand, on any project, where
one's own responsibility begins and ends, and to confirm the contract reflects the
role that will be performed.

Disputes tend to cluster at the seams: the boundary between design responsibility
and means and methods, the line between periodic observation and inspection,
and the handoff of information between disciplines and phases. A contract that
names these boundaries plainly does more to prevent disputes than any clause
added after problems appear.

3.8 Dispute-Resolution Clauses and the Path a Disagreement Takes

Most engineering contracts specify, in advance, how the parties will handle a
disagreement if one arises. The clause may require negotiation first, then
mediation, then binding arbitration, or it may preserve the right to litigate. These
provisions rarely receive much attention during negotiation, because no one
signing a contract expects to fight over it. They turn out to matter a great deal
once a dispute forms, because they determine the forum, the cost, the speed, and
often the outcome.

An arbitration clause, for example, commits the parties to a private process with a
decision-maker who may have technical expertise, limited rights of appeal, and
confidentiality that litigation would not provide. A clause requiring mediation
before any formal proceeding forces the parties to attempt resolution while
relationships are still salvageable. The choice among these paths shapes the
entire experience of a dispute, and an engineer who understands the clause they
are signing is better positioned than one who discovers its terms later. The
contract decides which of these roads a disagreement will travel, and that
decision is made at signing, not at the moment of conflict. Reading the dispute-
resolution clause with the same care given to scope and liability is part of
competent contract review.
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3.9 Third-Party Reliance and Flow-Down Terms

An engineer's work seldom stays within the two parties who signed the contract.
Reports get relied on by lenders and buyers, designs get used by contractors who
were not party to the design agreement, and obligations get passed down through
subcontracts. Each of these creates exposure that the original contract may or
may not address. This is known as third-party reliance.

A report prepared for one client may be relied on by others who never retained
the engineer and never agreed to its stated limitations. Clear language defining
who may rely on a deliverable, and for what purpose, limits that exposure. Flow-
down terms present the opposite problem; obligations passed from a prime
contract into subcontracts can saddle an engineer with duties they never
negotiated, sometimes including indemnities inherited from an agreement they
never saw. Reading what flows down, and what reliance the work invites, is part
of understanding the true scope of risk.

3.10 Reading Contracts as an Ethical Act

Contract review is sometimes treated as the legal department's job, separate from
engineering judgment. That separation is a mistake. The terms an engineer
accepts determine the risks the public, the client, and the firm will carry, and
accepting an obligation one cannot meet is itself a professional lapse. An engineer
who understands scope, standard-of-care language, limitation and indemnity
provisions, and the insurance behind them, keeps commitments realistic and
disputes rare. Reading contracts carefully, and refusing terms that misstate what
the engineer can deliver, is one of the more practical forms ethical discipline
takes.
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CHAPTER 4

Documentation, Recordkeeping, and Evidentiary
Protection

4.1 Why Records Decide Disputes

When a dispute reaches the point of formal claims, the argument is rarely settled
by who remembers what. It is settled by what the records show. Drawings,
calculations, reports, meeting minutes, inspection logs, emails, and field notes
together establish whether decisions were made responsibly, and that concerns
were handled appropriately. In many disputes the technical problem is less
damaging than the inability to demonstrate that the engineer acted reasonably at
the time. Good documentation is, in this case, the engineer's most reliable
defense, and it is built long before anyone anticipates a claim.

Records serve the project first and the dispute second. Clear documentation
reduces ambiguity, preserves the reasoning behind decisions, and keeps
responsibility legible across a long project with shifting personnel. The same
qualities that make a project run smoothly, traceable decisions and accessible
information, are the ones that protect an engineer if the project later goes to
claim.
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4.2 What Belongs in the Record

A defensible record captures the reasoning behind a result, not just the result
alone. Calculations should show assumptions, inputs, methods, and the basis for
key decisions, so a reviewer can later follow how a conclusion was reached.
Design changes deserve particular care, since a modification that alters load
paths or coordination is exactly what a dispute will scrutinize. The Hyatt Regency
connection change mentioned previously is an example, where a structurally
significant modification was made with no record of the analysis that should have
accompanied it.

Communications that affect safety, scope, or responsibility belong in the record
as well. A concern raised verbally and never written down may as well not have
been raised from an evidentiary standpoint. Confirming significant conversations
in writing, recording the disposition of identified concerns, and keeping meeting
minutes that note decisions and action items, all convert fragile memory into
durable evidence. The goal is not to document everything, but to capture the
information that materially affects the work.

4.3 Honesty and the Integrity of Records

The value of documentation depends entirely on its integrity. Records must
reflect what actually happened and in the sequence it happened. Altering a
record after the fact, backdating a communication, or quietly preserving only the
favorable material is a serious professional misconduct. It also tends to backfire,
because the discovery of a doctored record destroys credibility and can convert a
defensible negligence claim into an allegation of fraud.

A related temptation is to improve records retroactively once a dispute looms,
dressing up thin documentation to look more thorough than it was. This is just as
damaging. Investigators and opposing experts are practiced at spotting
documentation created for appearance, and its discovery undermines everything
around it. The disciplined alternative is to document honestly and
contemporaneously, so that the record needs no later improvement. Records
made in the ordinary course of work, before anyone had reason to shade them,
carry the weight that retrofitted records never will.

4.4 Version Control and the Living Project

Modern projects generate documents that change constantly, and the
management of these revisions is itself a source of risk. When multiple versions
of a drawing or specification circulate at once, participants end up working from

© Cadistics LLC Page 28



Engineering Ethics & Professional Responsibility

inconsistent information, and the resulting field errors feed directly into
disputes. A disciplined document-control system, with clear revision
identification, dated issues, and a defined record of which version governs,
prevents a category of problems that is otherwise almost guaranteed on a large
project.

Digital tools help and hurt here in the same way described earlier. Shared models
and cloud repositories make the current version easy to reach, but they also make
it easy to lose track of who changed what and when. It is important to define how
revisions are issued and logged, and ensure that superseded versions are marked
as such rather than left to circulate. The engineer who can show which version
was current at a given moment, and who received it, holds a stronger position if
that later becomes the subject of a claim.

4.5 Documentation in Construction Observation

Construction-phase records deserve special attention because the engineer's role
in the field is so often misunderstood. Where an engineer performs periodic
observation rather than continuous inspection, the records should reflect that
reality, i.e. what was observed, when, and what was communicated about it.
Observation reports that note conditions inconsistent with the design intent, and
that document how those conditions were addressed, protect both the public and
the engineer.

The risk runs in two directions. Sparse records leave an engineer unable to show
that a concern was identified and communicated. Records that overstate the
engineer's role, implying continuous oversight that the contract never required,
can create expectations the engineer cannot meet and liability they never agreed
to carry. Accurate field documentation describes the role as it was performed,
neither minimizing genuine observations nor inflating the scope of the service.

4.6 Retention, Access, and Confidentiality

Records need to survive long enough to be useful. Statutes of limitation and
repose for construction and design claims can run for years after substantial
completion, and an engineer who has discarded the project file before that
window closes loses the ability to defend the work. Sensible retention policies,
aligned with the applicable limitation periods, are part of professional risk
management.

Project records often contain proprietary or sensitive information, and engineers
carry obligations to protect it. Balancing the duty to retain records against the
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duty to safeguard confidential information is a matter of policy rather than
improvisation, and it is best resolved by a clear, consistently applied approach
rather than case-by-case judgment under pressure.

4.7 Minutes, Field Notes, and the Record of Decisions

A great deal of engineering happens in conversation, in meetings, site visits, and
calls where decisions get made that never appear in a formal document unless
someone records them. Meeting minutes that capture decisions, action items, and
the basis for each, are among the most useful records a project keeps, because
they convert transient discussion into durable evidence of how and why a project
moved as it did.

The discipline is in the habit, not the format. Minutes that record who attended,
what was decided, what remained open, and who owns each follow-up, creates a
timeline that a dispute cannot easily rewrite. Field notes serve the same function
during construction, documenting observed conditions, conversations, and
instructions while the detail is fresh. The engineer who keeps these records
routinely is rarely the one struggling, years later, to reconstruct what was agreed
at a meeting no one documented.

Records of decisions matter most where a decision was contested or close. When
two reasonable options existed and the project chose one, recording the
reasoning protects the engineer if the choice is later second-guessed with the
benefit of hindsight. A documented decision made for stated reasons is
defensible, while an undocumented one invites the assumption that no real
reasoning occurred.

4.8 Retention, Access, and Confidentiality

Records also need to survive long enough to be useful, and the relevant horizon is
set by law rather than convenience. Statutes of limitation and repose for design
and construction claims can run for years after a project is complete, and an
engineer who has discarded the project file before that window closes loses the
ability to defend the work. Retention policies aligned with the applicable
limitation periods are part of professional risk management.

Access and confidentiality pull in the other direction. Project records often
contain proprietary or sensitive information, and engineers carry obligations to
protect it even as they retain it. The resolution is a clear, consistently applied
policy that defines what is kept, for how long, who may access it, and how
sensitive material is safeguarded. A policy decided in advance is far better than
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improvised judgment under the pressure of a request or a claim, because
consistency itself is part of what makes a records practice defensible.

4.9 Calculations and the Design Basis

Among all project records, calculations and the design basis carry particular
weight because they document the reasoning that everything else is based on. A
calculation that records only a result, without the assumptions, inputs, codes, and
methods behind it, is difficult to defend and difficult for anyone else to check.
However, a calculation that shows its basis can be reviewed, reproduced, and, if
necessary, explained years later by someone who was not present when it was
performed.

The design basis deserves explicit documentation for the same reason by
recording the loads assumed, the codes and standards applied, the site conditions
relied on, and the decisions that shaped the design preserves the logic of the
work. When a dispute later asks why a particular choice was made, a documented
design basis answers the question. An undocumented decision leaves the
engineer reconstructing intent from memory, which is both unreliable and
unpersuasive. The discipline may cost time during design, but it saves far more if
the work is ever questioned.

4.10 Electronic Records, Metadata, and Discovery

Electronic records behave differently from paper, and the differences matter in a
dispute. An email, a model file, or a revised drawing carries metadata
(timestamps, authorship, and revision history) that may reveal when something
was created or changed. In formal proceedings, this electronic information is
discoverable, which means parties can be required to produce it. An engineer
who assumes that informal messages and draft files are private may be surprised
to find them examined in detail.

There are two practical consequences of this. First, the same restraint that applies
to formal documents applies to informal electronic communication, because a
hasty message or a speculative note can become evidence. Second, attempts to
alter or delete electronic records after a dispute is anticipated are futile, given
metadata and backups, and can constitute spoliation, a serious matter that
damages credibility and may carry sanctions. The honest practice is the same as
for paper; to create records carefully, keep them as they were made, and
recognize that in the electronic environment, very little is truly fleeting.
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4.11 Records as Professional Memory

Documentation is sometimes dismissed as paperwork that distracts from real
engineering. Records are better understood as the project's memory and the
profession's evidence of due care. Honest, contemporaneous, well-organized
records clarify responsibility while the project is running and demonstrate
responsible judgment if it later goes to dispute. It is far better for an engineer to
treat recordkeeping as a core control mechanism, capture the reasoning behind
decisions, keep the record honest, and manage revisions with discipline, so as to
prevent and survive disputes as any single practice in this course can offer.
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CHAPTER S5

Construction Disputes and Technical Conflict

AL
ASE

5.1 Why Construction Breeds Disputes

Construction concentrates almost every condition that produces conflict:
technical complexity, financial pressure, field conditions that differ from the
drawings, schedule sensitivity, fragmented organizations, and uncertainty that
resolves only as work proceeds. A project may run for years and depend on
coordination among parties who never share an employer. The surprising
outcome is a project that finishes without a serious dispute, not one that has
them.

The common sources are familiar to anyone who has worked through a difficult
job. They include design deficiencies, differing site conditions, coordination
failures, scope changes, schedule delays, quality-control problems, and unclear
contractual responsibilities. Ethics runs through all of them, because
transparency, objectivity, disciplined communication, and realistic risk
allocation are what keep a complex project from sliding into an adversarial
posture. The engineer's role is rarely to eliminate conflict, which is impossible,
but to keep ordinary disagreement from hardening into something destructive.
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5.2 Differing Site Conditions and the Limits of the Drawings

Few disputes are as common as those over differing site conditions. This is
because subsurface investigation samples a only fraction of a site, and the ground
between borings can hold surprises that no reasonable investigation could have
caught. When a contractor encounters conditions materially different from those
indicated, the question becomes who bears the cost. The answer depends on the
contract terms and the quality of the information that was provided.

The engineer's exposure is these cases is shaped by how subsurface information
was represented. Reports that overstate the certainty of the data, or that omit
known limitations, invite claims when the field proves them optimistic. Reports
that state their basis and limits honestly do the opposite. The ethical and the
defensive interests aligns with an honest account of what the investigation did
and did not establish, and thus protects the public, the client, and the engineer.

5.3 Construction Observation and the Oversight Gap

Disputes over the engineer's construction-phase role recur because expectations
and contracts often diverge. After a defect appears, an owner may argue the
engineer should have caught it, while the engineer maintains that the contract
called for periodic observation of general conformance, not continuous
inspection, and that means, methods, sequencing, and workmanship remained
the contractor's responsibility. Disagreement is frequently genuine on both sides,
rooted in scope language that was never pinned down.

Clear communication about construction-phase roles, before the work begins,
prevents much of this. An engineer should not imply oversight capabilities
beyond the actual scope. They should document observed deficiencies clearly
when conditions appear inconsistent with the design or with public safety. Where
the role is observation, the records should show observation performed
diligently, and where a concern is identified, the records should show it was
raised and tracked.

5.4 Claims, Counterclaims, and Defensive Cultures

Construction disputes often mature into a claims environment in which the
parties operate defensively rather than collaboratively. Contractors submit
claims for delay, lost productivity, differing conditions, disruption, acceleration,
or design deficiency. Owners and consultants respond with counterclaims for
defective work or schedule failure. Once a project tips into this phase,
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communication quality drops sharply. Documentation becomes strategic,
cooperation thins, and technical discussion gives way to legal positioning.

Defensive cultures create a specific ethical hazard for engineers. An owner or
employer may want the engineer to support an adversarial position selectively, or
to minimize a contractor concern that has merit. The obligation is to evaluate the
technical issues honestly regardless of which party the answer favors. An
engineer who becomes an instrument of organizational bias trades professional
credibility for short-term alignment, and that credibility is difficult to recover
once a tribunal or a board notices it is gone.

5.5 Quality, Safety, and the Public Interest on Site

Quality-control failures, in material testing, installation, fabrication tolerances,
or verification, are a major source of construction dispute, and they raise a
recurring question: Was a deficiency an isolated workmanship problem or a sign
of a systemic breakdown? The answer usually lives in the quality records, which
is one more reason disciplined documentation matters. Quality assurance is a
public-protection function, and an engineer should resist pressure to treat review
as a rubber stamp or to accept unresolved deficiencies for the sake of schedule
recovery.

Site safety and construction means and methods generally rest with the
contractor, and engineers should not assume responsibilities that belong
elsewhere. Even so, an engineer who observes a condition posing imminent
danger to workers or the public has a welfare obligation that does not disappear
because the contract assigned safety to someone else (OSHA, 2016). Knowing both
the limits and the reach of one's role, when to defer and when the duty to public
welfare requires speaking up, is part of practicing ethically in the field.

5.6 Defective Work, Repair, and Betterment
When work is found defective, the dispute that follows turns on three questions:
e What caused the defect?

e Who is responsible?
e What is the appropriate remedy?
The cause may be design, construction, materials, or some combination, and

establishing it often requires the same forensic care that a failure investigation
demands. Responsibility tracks cause, but only where the records allow cause to
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be established, which returns once more to the value of disciplined
documentation.

The remedy raises the particular problem of betterment. A repair sometimes
leaves the owner with something better than what the contract originally called
for, and the question becomes whether the responsible party should pay for the
full repair or only for restoring the bargained-for condition. An engineer involved
in evaluating defects and remedies should assess these questions objectively,
resisting pressure from whichever party is paying to shade the conclusion. The
temptation to find for the client is real, and yielding to it converts an engineer
from a professional into an advocate, with the loss of credibility that follows.

A finding that overreaches the evidence will not survive scrutiny from the other
side's experts, and an engineer whose conclusions track the retaining party rather
than the facts loses the standing that made the opinion worth having. Objectivity
and honest assessment, even when it disappoints the client, is the one that holds

up.

5.7 Schedule, Delay, and Acceleration

Schedule disputes are among the most common and most contentious in
construction, because time translates directly into money. When a project falls
behind, the parties argue over who caused the delay, whether it was excusable,
and who should bear the cost of recovering the lost time. These questions are
rarely simple, because multiple causes usually overlap and the records needed to
untangle them are often incomplete.

Delay analysis depends heavily on contemporaneous schedule records. A project
that maintained accurate, updated schedules can show what happened and when,
while a project that did not is left arguing from memory and reconstruction.
Acceleration adds another layer to this. When an owner directs a contractor to
recover time, or a contractor accelerates to avoid a claim, the added cost and the
question of who authorized it become disputes.

Engineers contribute to schedule disputes, and to their prevention, through the
realism of their assumptions. A schedule built on optimistic durations, or a
design delivered late, propagates downstream in ways that surface as claims
months later. Honest scheduling assumptions and timely deliverables are a form
of dispute prevention, even though they rarely receive credit as such.
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5.8 Change Orders and the Paper Trail

Change is constant on construction projects, and the change order is the
mechanism that keeps it under control. A change order documents a modification
to the work, its effect on cost and schedule, and the authorization behind it. When
changes are handled formally, through written and approved change orders, the
project retains a clear record of what was agreed. When changes are handled
informally, through verbal direction or field decisions that no one documents, the
project accumulates hidden disputes that surface later as claims.

A contractor may perform work it believes was directed, while the owner
maintains it was always part of the original scope, and without a documented
change order the disagreement has no clean resolution. Engineers involved in the
change process, whether reviewing change order requests or directing
modifications during construction, protect everyone by insisting that changes be
documented as they happen. A disciplined engineer will capture the decision in
writing, at the time, before memory and interest reshape it.

5.9 The Human Side of Technical Conflict

Human behavior drives much of the escalation of construction disputes. Ego,
mistrust, fatigue, financial stress, and personality conflict magnify disagreements
that the facts alone would not. Parties under prolonged pressure start reading
neutral actions as hostile and assuming bad intent prematurely, and the project's
communication deteriorates accordingly. An engineer should always maintain
their composure, stay factual, and engage constructively, playing a stabilizing
role as part of their formal authority. This skill in a contentious job is one of the
more valuable things an engineer brings.

5.10 Preventing Construction Disputes

Prevention is a matter of habit. Projects that avoid destructive disputes tend to
share a similar profile: realistic contractual expectations, disciplined
communication, strong documentation, timely resolution of issues as they arise,
and leadership that values honesty over blame avoidance. Engineers contribute
through careful coordination, accurate documentation, responsive
communication, realistic scheduling assumptions, and early identification of
developing risk.

None of this requires the elimination of disagreement. Technical debate is a
normal, healthy part of building things; the aim is to keep it from hardening into
an adversarial environment where no one can think clearly. Construction is
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inherently vulnerable to conflict because of its complexity, pressure, and
fragmented structure, and the same ethical habits that prevent disputes
elsewhere (transparency, objectivity, honest records, and realistic commitments)
are what hold a hard project together.
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CHAPTER 6

Ethics in Consulting Engineering and Client Relationships

6.1 The Consultant's Divided Loyalty

Consulting engineers occupy an uncomfortable position by design. A client pays
the fee and reasonably expects loyal, diligent service. The public, which pays
nothing and signs nothing, is owed the paramount duty. Most of the time these
obligations point in the same direction, because competent work serves both. The
ethical test arrives when they diverge, when serving the client's immediate wish
would compromise public welfare or professional honesty (NSPE, 2019).

The codes of ethics resolve the tension in principle by ranking public welfare
first, but principle is hard to hold when the client controls the next contract. A
consultant who depends on a few clients feels the pressure acutely, and the
temptation is rarely to do something obviously wrong. It is to shade a conclusion,
defer a concern, or accept a convenient assumption, each step small enough to
rationalize. Recognizing this pattern is the first defense against it.

6.2 Faithful Agency Without Losing Independence

Engineering codes of ethics describe the consultant as a faithful agent or trustee
of the client (NSPE, 2019). Faithful agency means diligence, confidentiality, and
honest advice in the client's interest. It does not mean advocacy that overrides
professional judgment. The two ideas coexist: the consultant serves the client best
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by giving sound advice, including advice the client does not want, rather than by
telling the client what the client hopes to hear.

The distinction becomes concrete in the everyday work of recommending. A
client may want the cheaper option, the faster schedule, or the optimistic
interpretation of a marginal result. The consultant's job is to present the honest
analysis and its consequences, then let the client decide within the bounds that
safety and law allow. Where a client's instruction would cross these boundaries,
faithful agency ends and the duty to the public takes over. An engineer who
cannot say no to a client on the rare occasion it is required has not preserved
independence at all.

6.3 Competence and the Honest Boundary of Expertise

Performing services only in areas of competence is a stated obligation in every
major engineering code of ethics (NSPE, 2019; ASCE, 2017). For consultants, the
obligation is commercial relevant because turning down work outside one's
expertise means turning down revenue. The pressure to stretch into adjacent
fields, or to keep a project that has drifted beyond the firm's depth, is real and
recurring.

Competence is not a fixed boundary an engineer either respects or violates. It is
managed through honest assessment and appropriate support. This can be
through associating with a qualified specialist, obtaining peer review, or
declining the portion of the work that lies outside the firm's ability. Modern
projects are interdisciplinary enough that no engineer is a master in every
domain, so intellectual humility, the willingness to say this is outside their
competence and to bring in the right help, is itself a mark of competent practice
rather than a confession of weakness.

6.4 Conflicts of Interest in Practice

Consulting work generates conflicts of interest in ordinary ways. A firm may be
asked to evaluate a product it has a financial relationship with, to advise two
clients with opposing interests, or to review work it performed itself. Some of
these are manageable with disclosure and structural safeguards, while others
cannot be resolved and require the engineer to decline. The codes of ethics call
for disclosure of conflicts to affected parties and for avoiding situations where
judgment becomes materially compromised (NSPE, 2019).

Disclosure deserves emphasis because it is the move engineers most often skip,
hoping a conflict will stay invisible. A conflict that surfaces later damages
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credibility even when the underlying work was sound, because it invites the
question of what else was left unsaid. Disclosing a conflict early and letting the
affected parties decide how to handle it, costs a moment of discomfort and buys
durable trust. The appearance of objectivity is part of what clients and the public
are paying for, and it is cheaper to protect than to rebuild.

6.5 Fees, Pressure, and the Race to the Bottom

Fee competition shapes consulting ethics because when clients select on price,
firms feel pressure to trim hours, reduce review, and propose scopes that may be
too lean for the work. A scope priced to win can become a scope too thin to
perform safely, and the engineer who accepted it then faces the choice of
absorbing the shortfall or cutting corners that should not be cut.

The honest response to this is at the proposal stage and not after the contract is
signed. A scope and fee that reflect the work that is actually required, with the
assumptions stated plainly, protect everyone, even when it may lose a
competition to a lower bid. Engineers who quietly accept underfunded scopes
and then ration the work they perform, have created a hidden risk that the client
did not knowingly accept and the public never agreed to. Pricing the work
honestly and being willing to lose work that is priced unrealistically by others, is
a core feature of ethical consulting.

6.6 Public Statements and Objectivity

Consultants are frequently asked to make public or quasi-public statements, in
reports, testimony, marketing, and community settings. The codes of ethics
require that public statements be objective and truthful, and that engineers issue
them only when grounded in adequate knowledge of the facts (NSPE, 2019). A
consultant retained to support a position still owes accuracy, and an opinion
offered as an expert carries a higher obligation to objectivity than an advocate's
argument does.

The temptation in public communication is to let the client's framing become the
engineer's framing, to present a favorable interpretation as if it were the only one.
Honest practice distinguishes what the analysis supports from what the client
would prefer it to support and makes this clear. A consultant whose public
statements track the evidence rather than the client's wishes builds a reputation
that outlasts any single engagement, which is, in the long run, the consultant's
most valuable asset.
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6.7 Reviewing Another Engineer's Work

Consultants are often asked to review work performed by another engineer, to
provide a second opinion, to support a client considering a change of consultant,
or to evaluate a design as part of a dispute. These engagements carry their own
ethical requirements, because they touch both the reviewing engineer's
objectivity and a fellow professional's reputation. The codes of ethics call for
engineers to treat one another with the professional respect that the situation
allows while still serving the client and the public honestly (NSPE, 2019).

There are two obligations here. The reviewing engineer owes the client an honest
assessment, which may include identifying genuine deficiencies in the original
work. At the same time, the codes of ethics discourage engineers from unfairly
disparaging colleagues, and a review conducted to manufacture criticism for a
client's strategic benefit is itself a breach. The resolution is objectivity. The work
should be assessed against the standard of care it was subject to, acknowledge
sound judgment where it exists, and identify deficiencies where they are real,
without inflating them to please whoever commissioned the review.

Many jurisdictions and codes also address being engaged to take over or review
work another engineer is still responsible for, often calling for notification of the
original engineer except where circumstances make that inappropriate. The
principle is fairness combined with public protection. The original engineer
should generally have a chance to respond, and the client should receive an
honest evaluation. Handling review engagements with that balance, candid about
real problems, fair to the original professional, and grounded in the standard of
care, protects the reviewing engineer's credibility as much as anyone else's.

6.8 Gifts, Influence, and Maintaining Independence

Business relationships in engineering involve ordinary courtesies, and
somewhere along the spectrum from a shared lunch to a lavish gift, a courtesy
becomes an attempt to buy influence. The codes of ethics address this through the
principle that engineers should not accept considerations that could compromise,
or appear to compromise, their professional judgment (NSPE, 2019). The
difficulty is that the parties offering inducements seldom announce their intent.

The test is effect and appearance. A gift modest enough that no reasonable
observer would think it could sway a professional decision, can be considered
reasonable. However, a gift substantial enough to create a sense of obligation, or
to look improper to an outsider, is not. Public-sector work raises the bar further,
because the appearance of influence over public decisions damages confidence
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even when no decision had been affected. Many organizations and agencies set
explicit limits to remove this judgment call.

Independence is the value these rules protect. An engineer whose
recommendations could plausibly be traced to a gift, a favor, or a relationship has
compromised the objectivity that the client and the public are paying for,
regardless of whether the recommendation was affected. Maintaining
independence sometimes means declining a courtesy that was offered in good
faith, which can feel awkward, but the awkwardness is a small price for the
credibility it preserves.

6.9 Confidentiality and Its Limits

Consultants routinely receive confidential information and protecting it is a
genuine obligation. Clients share proprietary processes, financial details, and
sensitive plans on the understanding that the engineer will not disclose them, and
the codes of ethics treat confidentiality as part of faithful agency (NSPE, 2019). A
consultant who leaks client information, or who uses it to benefit a competitor,
has breached a duty that the entire relationship depends on.

Confidentiality has a limit, and the limit is public safety. When confidential
information reveals a danger to the public, the duty to protect the public can
override the duty to keep a client's confidence. An engineer who learns through
confidential work that a structure or system poses a serious risk cannot hide
behind confidentiality to justify silence. Most confidential information stays
confidential. The rare case where disclosure is necessary to prevent harm is
exactly where the paramount duty asserts itself. Knowing where that line sits,
and acting on it, is part of ethical consulting.

6.10 Successive and Multiple Clients

Consulting practice frequently involves serving clients whose interests do not
align. For example, a firm may be asked to work for two clients on opposite sides
of a matter, or to take on a new client whose interests conflict with a former one.
These situations create conflicts that disclosure alone may not solve. Where a
firm holds confidential information from one client that bears on another's, the
conflict can require declining the engagement rather than merely disclosing it.

Safeguards are there to help prevent conflict-of-interest. Engineers should assess
whether the conflict can be managed, disclose it to the affected parties, and
decline where judgment or confidentiality would be materially compromised.
The harder cases involve information rather than money, because a firm cannot
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unknow what a former client told it in confidence. Recognizing when a new
engagement would put that knowledge at risk, and turning the work down when
it would, protects both clients and the firm's own reputation for trustworthiness,
which is the asset a consulting practice ultimately runs on.

6.11 Serving the Client by Serving the Public

The consultant who gives honest advice, stays within competence, discloses
conflicts, prices work realistically, and speaks objectively serves the client's
genuine interest even when it disappoints an immediate wish. The clients worth
keeping come to value exactly that reliability. Loyalty to a client and protection of
the public are less opposites to be balanced than the same discipline seen from
two sides, and the consultant who understands that is both more ethical and, over
their career, more successful.
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CHAPTER 7

Organizational Ethics and Corporate Pressure

-‘>

7.1 The Organizational Dimension of Ethics

Engineering ethics is usually taught as a matter of individual conduct, as though
the engineer faced each decision alone. Most engineers do not. They work inside
organizations whose culture, incentives, and leadership shape what gets
reported, what gets buried, and what gets rewarded. An ethical individual in a
dysfunctional organization is in a far harder position than the same person in a
healthy organizational culture. Many of the profession's worst failures trace to
organizational conditions rather than to individual incompetence (Reason, 1990).

Culture operates through small signals more than formal statements. Whether
management welcomes or resents a technical concern, whether reporting a
problem brings thanks or retaliation, whether a mistake is examined or hidden,
and their responses all teach engineers what the organization values are
regardless of what the mission statement says. An engineer reads these signals
quickly and adjusts, often without noticing. That is why organizational ethics is a
primary determinant of whether good engineering judgment reaches the
decisions that matter.

© Cadistics LLC Page 45



Engineering Ethics & Professional Responsibility

7.2 How Pressure Distorts Engineering Judgment

Organizations under financial strain, schedule compression, or public scrutiny
tend to develop predictable distortions. Communication narrows as people learn
that bad news is unwelcome. Reviews become superficial because thorough
review is slow. Risk tolerance creeps upward in small increments, each justified
by the last. None of this looks like a decision to behave unethically. It looks like a
series of reasonable accommodations to pressure, which is exactly what makes it
dangerous (Dekker, 2014).

This mechanism is well documented. Latent weaknesses, understaffing,
inadequate review, suppressed reporting, sit quietly until a triggering event turns
them into a failure (Reason, 1990). The engineers present often sense something is
wrong beforehand, but the culture has taught them that raising it is futile or
costly. Reviews of major accidents repeatedly find not a villain, but a system in
which the people who saw the problem did not believe they could act to prevent it
(Leveson, 2011).

7.3 Bias, Groupthink, and the Quiet Slide

Cognitive bias and group dynamics give organizational pressure its grip.
Confirmation bias leads a team to weigh evidence that supports the plan over
evidence that threatens it (Nickerson, 1998). Optimism bias leads them to treat the
favorable case as the likely one (Kahneman, 2011). And groupthink suppresses
the dissent that might break the pattern, because the cost of being the lone
objector feels higher than the cost of going along. Heuristics that serve engineers
well under normal conditions can mislead them systematically under pressure
(Tversky & Kahneman, 1974).

Ethical deterioration accumulates through compromises that are individually
small and collectively decisive. An engineer who understands this is better
equipped to notice this slide in progress, the review that has quietly become a
rubber stamp, and to treat it as a signal rather than a routine. Naming the pattern
is part of resisting it.

7.4 The Engineer Who Raises a Concern

Every engineer inside an organization may eventually face the decision to raise a
concern that leadership would rather not hear. The codes of ethics are clear that
public welfare comes first, but the codes do not pay the bills, and the engineer
who speaks up may face real professional cost. Treating this as a simple matter of
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courage understates how hard it is and how much the surrounding system shapes
the outcome.

Several practices make raising a concern more effective and less perilous.
Documenting it factually and contemporaneously creates a record that protects
both the public and the engineer. Raising it first through proper internal
channels, clearly and without rhetoric, gives the organization a chance to
respond. Framing it in terms of risk and consequence rather than blame makes it
harder to dismiss. Where internal channels fail and the risk to the public is
serious, the duty may require going further, to a client, a board, or an authority,
because the obligation to the public can outrank loyalty to an employer. None of
these practices are necessarily comfortable, but the duty and cost to do so is real.

7.5 Latent Conditions and the Anatomy of Organizational Failure

Major engineering failures, examined closely, tend to share a structure. They are
not usually caused by a single error at the point of failure but by latent conditions
that accumulated long before, such as inadequate staffing, weak review,
suppressed reporting, unclear responsibility, and schedule pressure that
crowded out diligence. These conditions sit quietly in an organization, doing no
visible harm, until a triggering event aligns them into a failure (Reason, 1990).

The implication is that the time to address organizational risk is during the quiet
period, when nothing has failed and the conditions look like ordinary cost
pressures rather than hazards. An organization that waits for a failure to reveal its
latent weaknesses has waited too long, because the failure is precisely the event
those weaknesses were always going to produce. Engineers positioned to see the
latent conditions, the review that has thinned, the reporting that has gone quiet,
the responsibility that has blurred, are seeing the failure in advance, even though
it has not yet happened.

Acting on that foresight is difficult, because a latent condition produces no
immediate consequence to point to. Raising it means arguing that something
should change even though nothing has yet gone wrong, which is a harder case to
make than responding to a visible problem. Yet this is exactly the contribution
that prevents failures rather than explaining them afterward, and an organization
that listens to engineers describing latent risk, before it materializes, is an
organization that fails less often.
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7.6 Production Pressure and the Normalization of Risk

The most studied pattern in organizational failure is the gradual normalization of
risk under production pressure. When an organization repeatedly accepts a
deviation from its own standards without consequence, the deviation stops
looking like a deviation. Each acceptance lowers the threshold for the next, and
an organization can drift a long way from its stated standards while every
individual step felt reasonable at the time (Reason, 1990; Dekker, 2014).

Production pressure is the cause of this drift. Schedule and cost demands push
toward faster, cheaper, and good enough, and safety margins erode quietly
because nothing has failed yet. The absence of failure is read as proof that the
margin was unnecessary, when it may simply mean the margin has not yet been
tested. This is why a strong record of past success can be dangerous as it can
teach an organization that its eroding standards are adequate, right up until the
moment they are not.

Countering normalization requires treating the standard, rather than the recent
record, as the reference point. An organization that measures itself against what
it said it would do, rather than against what it has lately gotten away with, is
harder to erode. Near misses become information about how close the margin has
come, instead of reassurance that the margin held. Engineers who notice this
drift, and name it before a failure appears, perform one of the more valuable
functions in a technical organization.

7.7 Whistleblowing: Protection, Limits, and Reality

When internal channels fail and a serious risk to the public remains unaddressed,
an engineer may face the decision to report outside the organization, to a client, a
licensing board, or a regulator. The codes of ethics are clear that the duty to the
public can require this, and licensing rules in many jurisdictions impose a duty to
report conditions that endanger public safety (NCEES, 2023). This remains true
even where it is uncomfortable.

Reality is more complicated. Whistleblower protections exist in various forms,
but they are uneven, slow to vindicate, and no guarantee against professional
cost. An engineer who reports externally may face retaliation that the law
addresses only imperfectly and only after the fact. Honesty requires
acknowledging this rather than pretending the right thing is also the easy or safe
thing.
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Several practices improve both the effectiveness and the defensibility of external
reporting:

e Exhaust the internal channels first, and document that was done.

e Keep the focus on the specific risk and its consequences.

e Seek guidance from a licensing board, a professional society, or counsel
before acting, because the path and the protections vary by jurisdiction.

7.8 Building an Organization That Surfaces Problems

The healthier response is to design organizations in which raising a concern is
ordinary rather than heroic. High-reliability organizations, those that operate
dangerous systems with rare failures, share recognizable habits. They attend to
weak signals, they resist the urge to simplify away uncertainty, they defer to
expertise rather than rank when conditions get tense, and they treat near misses
as information rather than embarrassments (Weick & Sutcliffe, 2015).

Practically, this means effective peer review, reporting channels that do not
punish the reporter, staffing realistic enough that review is more than a
formality, and leaders who demonstrate, through their own responses, that an
inconvenient truth is welcome. A just culture distinguishes honest error from
reckless conduct, so that people report mistakes instead of concealing them
(Dekker, 2014). Organizations built this way are more ethical and fail less often
because the information needed to prevent failure reaches the people who can act
on it.

7.9 Leadership and the Test of Pressure

Ethical culture is set at the top of an organization and is tested under stress.
Leaders decide what gets prioritized when cost, schedule, and safety collide, and
their behavior in that moment teaches the organization more than any policy.
Leadership driven by fear, denial, or short-term financial thinking produces the
gradual deterioration described above. Leadership that values honesty, supports
responsible dissent, and confronts uncomfortable realities produces the opposite.

Ethical leadership does not require perfection. It requires consistency, humility,
and a willingness to hear what one would rather not. An engineer who becomes a
leader inherits responsibility for their own conduct and for the conditions under
which everyone below them exercises judgment. Organizational ethics is the
recognition that individual integrity is necessary but not sufficient. It is the
system around the engineer that determines whether integrity can do any good,
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and shaping it is among the most consequential ethical acts an experienced
engineer performs.
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CHAPTER 8

Negligence, the Standard of Care, and Professional
Liability

8.1 What Negligence Means for an Engineer

Professional negligence is the failure to exercise the care, skill, and judgment that
another reasonably competent engineer would exercise under similar
circumstances. Engineering involves uncertainty and judgment, and an error can
occur within a fully competent practice. The legal question is not whether a
mistake was made, but whether the engineer fell below the standard of care a
reasonable peer would have met.

The distinction, between an error and a breach of the standard of care, is the
hinge of professional liability. An engineer who exercised reasonable judgment
with the information available, and whose work still produced an unwelcome
result, has not necessarily been negligent. However, an engineer who skipped the
analysis a reasonable peer would have performed has breached the standard even
if, by luck, nothing failed.

8.2 The Elements of a Negligence Claim

A claim of professional negligence generally requires four elements to be
established (see Table 4). The engineer owed a duty to the party harmed. The
engineer breached that duty by falling below the standard of care. The breach
caused the harm. And actual damages resulted. All four must be present, and the
absence of any defeats the claim. An engineer may have made an error, but if it
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caused no harm, or if the harm flowed from another cause, liability does not
attach.

Two of these elements give engineers the most trouble in practice. Breach turns
on the standard of care, which is established through evidence of what a
reasonable peer would have done, usually through expert testimony rather than a
fixed rule. Causation can be contested where multiple parties and conditions
contributed to a failure, which is the normal situation on a complex project.

Table 4: The elements a claimant generally must establish in a professional negligence action.

Element What must be shown

Duty The engineer owed a professional duty of care to the party who was
harmed

Breach The engineer's conduct fell below the standard of care of a reasonably

competent peer

Causation  The breach was a cause of the harm, in fact and in a legally recognized
sense

Damages Actual loss or injury resulted that the law will compensate

8.3 The Hyatt Regency as a Negligence Case

The Hyatt Regency collapse, introduced in the beginning of this course, is also the
clearest illustration of how the standard of care operates. The connection
redesign that doubled the load on the fourth-floor box beam was a structural
modification that should have demanded analysis. A reasonably competent
structural engineer, exercising the care the standard requires, would have
evaluated the changed connection and recognized that it could not carry the
doubled load. This analysis did not happen, and walkway collapsed resulting in
114 fatalities (see Figure 2). The Missouri licensing board found the responsible
engineers guilty of gross negligence, incompetence, and unprofessional conduct,
stripping their licenses.

The case maps cleanly onto the four elements of a negligence claim. The
engineers owed a duty to the public who would use the walkways. They breached
the standard of care by failing to analyze a connection any competent peer would
have analyzed. The breach caused the collapse. And the damages, 114 deaths and
more than 200 injuries, were catastrophic.
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Figure 2: View of the collapsed concrete walkway at the Hyatt Regency that collapsed on the busy
walkway below. Credit: Dr. Lee Lowery, Jr., P.E.

8.4 Errors, Omissions, and the Shape of Real Claims

Liability claims usually involve some mix of errors and omissions rather than a
single clean mistake. An error is an affirmative mistake in the work, while an
omission is a failure to include something that should have been there. Both can
produce serious consequences. A missing reinforcement detail can wreck a
construction sequence even when the calculations behind it were sound, and a
failure to flag a known site limitation can expose an engineer to a claim despite
otherwise competent work.

Because real claims are rarely simple, the defenses against them are systemic.
Disciplined review procedures, coordination systems, and peer evaluation reduce
the probability of both affirmative mistakes and critical omissions. Peer review in
particular functions less as a check on competence than as a recognition that
complex systems exceed what any individual reliably catches alone. Where
review is substantive rather than a signature exercise, it improves both the work
and its defensibility (Hollnagel, 2004).

8.5 Documentation, Causation, and Defensibility

Documentation quality strongly influences how a negligence claim is resolved,
because records often determine whether the engineer can show they acted
reasonably. Well-prepared records demonstrating disciplined analysis,
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transparent communication, and thoughtful decisions strengthen an engineer's
position. Incomplete calculations, undocumented assumptions, missing
approvals, and poor revision control create an impression of carelessness, even
where the underlying work was largely sound.

The temptation to improve records after a dispute arises is, as previously
discussed, self-defeating. Records must reflect the actual process honestly, and
the discovery of retroactive editing converts a defensible negligence claim into an
allegation of misconduct. The engineer's strongest protection is the
contemporaneous records made in the ordinary course of work, before anyone
had reason to alter them.

8.6 Economic Loss, Regulation, and the Reach of Liability

Engineering liability often extends well beyond physical damage. Delay,
downtime, lost revenue, financing impacts, and reconstruction costs can all
dwarf the direct cost of a defect. Jurisdictions vary in how they treat purely
economic loss in professional negligence cases, with some limiting recovery
absent of physical harm, and others allowing broader recovery depending on the
contractual relationships involved. The practical lesson is that even a modest
technical deficiency can cascade into enormous economic exposure. This is why
realistic risk allocation, limitation provisions, disciplined practice, and
professional liability insurance all matter.

Liability also reaches beyond the courtroom. A licensing board may investigate
competence or conduct independently of any civil suit, and may impose
reprimand, suspension, or revocation even where no large judgment results
(NCEES, 2023). Regulatory systems judge conduct against the profession's public-
protection responsibilities rather than against a contract, so an engineer can
satisfy a client and still answer to a board. Professional accountability, therefore,
does not end where litigation risk ends.

8.7 Contract, Tort, and Two Routes to Liability

An engineer's liability can arise along two distinct routes, and understanding the
difference clarifies a good deal of professional risk. Contractual liability flows
from the agreement, where a failure to perform the services promised, on the
terms promised, exposes the engineer to a claim for breach. Tort liability,
principally negligence, flows from a duty the law imposes independent of any
contract, including duties owed to third parties who never signed an agreement
with the engineer at all.
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The distinction matters because the two routes have different elements, different
defenses, and different time limits. A contract claim looks at the terms agreed,
while a negligence claim refers to the standard of care. A party with no contract
may still sue for negligence if it was foreseeably harmed by the engineer's failure
to meet that standard; this is how liability reaches beyond the immediate client to
others who relied on the work. The same conduct can give rise to claims along
both routes at once, with a client suing for breach of contract while an injured
third party sues in negligence.

For the engineer, the practical lesson connects back to the contract and
documentation. Contract terms shape the contractual route, which is why
language that promises more than the standard of care is dangerous. The
standard of care shapes the tort route, which is why disciplined practice and
honest records are the defense. Managing professional liability means attending
to both, as a strong position on one route is no protection if exposure runs along
the other.

8.8 Foreseeability and the Limits of Hindsight

Negligence analysis rests heavily on foreseeability, and whether a reasonable
engineer should have anticipated the risk that materialized. The standard of care
is judged by what a competent peer would have foreseen and addressed with the
information available at the time, and not by what is obvious once the failure has
occurred. This distinction protects engineers from being held to a standard of
perfect prediction, and it also defines the boundary of their responsibility.

Hindsight is the persistent danger. After a failure, the cause often looks obvious,
and it becomes tempting to conclude that anyone should have seen it coming. The
fairer question is whether a reasonable engineer, in the same situation, with the
same information and constraints that existed, could have foreseen and
addressed the risk. The Hyatt Regency connection illustrates this point. The
danger to the walkway was foreseeable to any competent structural engineer who
analyzed the changed connection, which is precisely why the failure to analyze it
breached the standard of care. Foreseeability is what reasonable foresight at the
time would have revealed, not what hindsight makes plain.

8.9 Shared Fault and Apportioned Liability

Real failures rarely have a single cause, and real liability is rarely assigned to a
single party. A collapse or a defect may result from a design error, a construction
deviation, a decision made by the owner, and a regulatory gap all acting together.
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Legal systems handle this through doctrines that apportion responsibility among
the parties who contributed, and the share assigned to each can turn on fine
distinctions about cause and degree.

For engineers, two consequences follow along from this. Liability may attach
even where the engineer's contribution was partial, because contributing to a
harm can be enough to share responsibility for it. And the engineer's
documentation again becomes decisive, since apportioning fault among several
parties depends on reconstructing who did what and when. Joint and several
liability, where it applies, can expose a party to more than its proportional share
if others cannot pay, one more reason engineers attend to limitation provisions
and insurance. The lesson is not to fear shared projects but to recognize that
shared work means shared exposure, managed through clear roles, honest
records, and realistic terms.

8.10 Time Limits and Insurance Coverage

Liability does not last forever, and the time limits that govern it matter to both
exposure and recordkeeping. Statutes of limitation set a period, running from
when a claim accrues or is discovered, within which suit must be brought.
Statutes of repose set an outer boundary, running from substantial completion,
after which claims are barred regardless of when the problem appears. These
periods vary widely by jurisdiction and by the type of claim, and they define how
long an engineer's work remains a live source of risk, and therefore how long the
records that defend it must be kept.

Professional liability insurance sits behind all of this, and its mechanics shape
how a claim is resolved. Most policies are written on a claims-made basis,
responding to claims made while the policy is in force rather than to work
performed during that period. That makes continuity of coverage important,
since a lapse can leave past work unprotected, and it makes the link between
contract terms and coverage important, since obligations assumed beyond the
standard of care may fall outside what the policy answers for. An engineer will
need to understand the time limits on liability and the basis of their coverage
which manages risk.

8.11 Defensiveness, Learning, and Balanced Judgment

Fear of liability can push practice toward excessive conservatism, unnecessary
complexity, and documentation generated mainly for legal cover rather than
technical value. Prudent risk management is appropriate; fear-driven
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overcorrection is not, because it inflates cost, slows work, and can degrade the
very judgment it means to protect. Honest communication and professional
credibility usually reduce dispute severity more effectively than defensive
padding does.

A healthier orientation treats failure as information. Organizations fixated on
blame suppress the lessons that prevent the next failure, while those that
examine failures openly improve. Much of the engineering profession's
knowledge in safety standards, design methods, and review procedures, came
from disciplined analysis of past failures, such as the Hyatt Regency walkway
collapse, whose legacy includes stronger connection-review practices and a
sharper understanding of responsible charge. Negligence does not require
perfection, and neither does the standard of care. What it demands is the care,
judgment, and competence a reasonable peer would bring, recorded honestly and
supported by review.
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CHAPTER9

Course Summary

Engineering ethics is a working discipline that is tied directly to the prevention of
professional disputes. The key points covered in this course are highlighted
below.

The engineer's primary duty is to public health, safety, and welfare, and that
duty is paramount rather than one interest to be traded against cost or
schedule. Professional ethics, personal morality, and law are related but
distinct, and meeting the legal minimum does not discharge an engineer's full
responsibility.

Responsible charge is the substance behind the seal. It requires genuine
supervision and technical involvement, and it should not be used as a formal
signature of work the engineer did not control.

Good communication is a control system against disputes. Ambiguity,
undocumented assumptions, poor listening, fragmented digital records, and
coordination failures are the most common sources of dispute, and
disciplined, honest, well-documented communication is the closest thing the
profession has to a general preventive.

Contracts allocate risk rather than remove it. Scope definitions, standard-of-
care language, and limitation and indemnity provisions determine an
engineer's exposure, and reading them realistically, against the insurance
meant to support them, is part of competent practice.

Documentation is the project's memory and the engineer's evidence of due
care. Honest, contemporaneous, well-organized records prevent disputes and
survive them, while altered or retrofitted records deepen liability.

Organizational culture, leadership, and cognitive bias shape whether good
judgment reaches the decisions that matter, and ethical failure usually arrives
as a slow slide rather than a single choice. Consulting engineers serve clients
best by serving the public, through honest advice, work kept within
competence, disclosed conflicts, and realistic pricing.

Negligence is the failure to meet the standard of care, not the occurrence of an
error. A claim requires duty, breach, causation, and damages, and the records
an engineer keeps often decide breach and causation alike. The standard of
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care does not demand perfection. It demands the care, judgment, and
competence a reasonable peer would bring, recorded honestly and supported
by genuine review.

Taken together, these principles describe ethics as a system of risk reduction. The
engineer who internalizes them protects the public, the client, and the firm, and
prevents most disputes from ever forming.
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Disclaimer
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Educational Use Only

The content of this course is provided for educational purposes only. While every effort has been
made to ensure the accuracy and reliability of the information presented, the author or publisher
makes no guarantees regarding the completeness or applicability of the information to specific
professional practices. Users are advised to consult additional resources and exercise professional
judgment when applying the knowledge contained in this course.

Use of Al Generated Content

The continuing education (CE) courses offered on this platform are developed using advanced
artificial intelligence (Al) methodologies to generate high-quality, text-based instructional content.

These courses are primarily designed to provide in-depth knowledge on engineering and technical
subjects with minimal or no imagery, focusing on comprehensive textual explanations to convey
concepts effectively.

While every effort is made to ensure accuracy, clarity, and compliance with professional standards,
the nature of Al-assisted content generation means that occasional errors or inconsistencies may
occur. Users are encouraged to critically evaluate the material and verify key technical details as
needed. Additionally, these courses do not include interactive elements or extensive visual aids
such as diagrams, charts, or illustrations unless explicitly stated.

By enrolling in and using these courses, participants acknowledge and accept that the content is
primarily text-based and generated through Al-assisted processes. The course provider assumes no
liability for any inaccuracies or omissions and advises professionals to apply their own judgment
and expertise when utilizing course materials in practical applications.
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