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Course Overview 
Course Description 
This course examines the professional obligations of licensed engineers to protect 
public health, safety, and welfare through competent engineering judgment, 
responsible charge, ethical decision-making, and accountable professional 
practice. 
 
Professional Engineers function as guardians of public trust across the design, 
construction, operation, maintenance, and oversight of engineered systems and 
infrastructure. This course explores engineering judgment under uncertainty, the 
responsible charge doctrine, public protection obligations, risk evaluation, 
professional competence, ethical communication, conflicts of interest, 
construction oversight, systems reliability, and the long-term societal 
consequences of engineering decisions. The course also examines how 
engineering failures often trace their roots not to isolated technical errors, but to 
breakdowns in professional judgment, organizational culture, and ethical 
communication. 
 

Learning Objectives 

Upon successful completion of this course, participants will be able to: 

• Identify the professional responsibilities associated with engineering 
judgment and public protection under established ethics codes and 
licensure law 

• Understand the doctrine of responsible charge and its relationship to 
engineering accountability, seal use, and professional oversight 

• Be familiar with the ethical and professional conflicts involving employers, 
clients, regulators, contractors, and public stakeholders 

• Recognize the importance of practicing within established areas of 
competence and maintaining professional proficiency through lifelong 
learning 

• Learn how to apply engineering judgment to uncertainty, risk, and systems 
reliability when codes and standards do not provide explicit answers 

• Recognize organizational and cultural conditions that compromise sound 
engineering practice and evaluate strategies to address them 



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 2 

• Understand the emerging professional responsibilities associated with 
automation, artificial intelligence, cybersecurity, and interconnected 
infrastructure 

 

Intended Audience 
This course is designed for professional engineers across all disciplines, 
including civil, structural, mechanical, electrical, environmental, transportation, 
geotechnical, aerospace, industrial, and systems engineering. 
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CHAPTER 1 

The Ethical Foundation of Engineering Practice 

 

1.1 The Unique Role of the Professional Engineer 

Few professional decisions carry consequences as lasting or as irreversible as 
engineering decisions. The judgements of a structural engineer approving a 
connection detail, the geotechnical engineer assessing slope stability, or the 
chemical engineer specifying a pressure relief system, ripples through decades of 
infrastructure performance. Engineers design and influence systems that affect 
millions of people, often affecting thousands of people who will never know the 
engineer's name. Buildings, hospitals, water treatment plants, aircraft, electrical 
grids, pipelines, and flood protection systems all depend upon competent 
engineering judgement. The directness of this consequence is what makes 
engineering ethics more than a theoretical exercise. 

Because engineering decisions can affect human survival and societal stability, 
the profession has always been regulated through licensure and ethical oversight. 
Society grants engineers substantial authority and trust. In return, engineers are 
expected to place the welfare of the public above personal profit, employer 
pressure, political influence, or schedule convenience. This relationship forms 
the ethical backbone of licensed engineering practice. 

The designation of Professional Engineer is therefore not merely a technical 
credential. It represents a legal and moral obligation to act as a guardian of the 
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public. Ethical engineering requires judgement, integrity, courage, 
independence, and accountability, in addition to technical skill. 

1.2 Why Engineering Ethics Exists 

Technical skill alone is insufficient to protect society. Throughout history, many 
engineering disasters have not resulted from technical incompetence. Instead, 
they often stemmed from ethical failures such as ignoring warning signs, 
suppressing concerns, cutting costs recklessly, approving incomplete work, or 
operating outside areas of competence. The 1981 collapse of the Hyatt Regency 
walkways in Kansas City, which killed 114 people, involved not a failure of 
structural theory but a failure of professional oversight during the shop drawing 
review process. The error was knowable, yet it went uncorrected. 

Engineering ethics serves several critical functions. It establishes behavioral 
expectations for professionals holding positions of public trust. It creates 
standards to guide engineers when laws and regulations alone do not provide 
clear answers. It reinforces the idea that engineers are personally accountable for 
their work. Most importantly, it establishes that the safety and welfare of the 
public must remain the overriding priority in all engineering decisions. 

The consequences of engineering decisions are often irreversible. A poorly 
designed advertisement may waste money, however, a poorly engineered bridge 
may kill hundreds of people. Because engineering failures can produce 
catastrophic and permanent effects, ethical obligations in engineering are 
unusually strict compared to many other occupations. 

1.3 The Paramount Duty Doctrine 

The central ethical doctrine underlying engineering licensure in the United States 
is the requirement that engineers hold paramount the safety, health, and welfare 
of the public. This principle appears repeatedly throughout engineering laws, 
professional codes, licensing board regulations, and professional society ethical 
canons. The word "paramount" is deliberately chosen. It does not mean that 
public safety should be one important consideration among many competing 
priorities. It means that public safety takes precedence over all other interests 
when conflicts arise. The National Society of Professional Engineers (NSPE; 2019) 
Code of Ethics establishes a standard of professional behavior through six 
fundamental canons that prioritize public safety, competence, honesty, and 
ethical conduct: 

1. Hold paramount the safety, health, and welfare of the public. 
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2. Perform services only in areas of their competence. 
3. Issue public statements only in an objective and truthful manner. 
4. Act for each employer or client as faithful agents or trustees. 
5. Avoid deceptive acts. 
6. Conduct themselves honorably, responsibly, ethically, and lawfully so as to 

enhance the honor, reputation, and usefulness of the profession. 
 

Financial pressure, client preferences, project schedules, corporate profits, 
political demands, or employer directives cannot ethically override legitimate 
concerns involving public safety. This principle fundamentally shapes the 
identity of the engineering profession. Licensed engineers serve the public first, 
even when employed by private companies or governmental entities. 

This doctrine places engineers in difficult situations. An engineer may face 
pressure to approve incomplete work to meet a schedule, to minimize the 
significance of a known defect in order to reduce costs, or to ignore unsafe 
conditions to avoid project delays. Ethical engineering practice requires 
resistance to such pressures when public protection is compromised. 

1.4 Engineering as a Public Trust Profession 

Engineering is considered a public trust profession because society depends upon 
engineers to exercise specialized knowledge responsibly and honestly. Most 
members of the public cannot independently verify whether a bridge design is 
adequate, whether an electrical distribution system is safe, or whether a chemical 
processing facility is properly engineered. Society therefore relies upon licensed 
engineers to perform these evaluations competently and ethically. This public 
trust relationship creates obligations beyond ordinary business conduct. The 
engineer is expected to act with integrity even when unethical conduct might go 
undetected. Ethical engineering, therefore, depends heavily upon personal 
character and professional discipline. 

The public trust concept also explains why engineering licensure laws exist. 
Licensure is not primarily intended to benefit engineers financially. It exists to 
protect society from unqualified or unethical practice. When engineers affix their 
professional seal to documents, they are certifying that the work meets accepted 
professional standards and that they accept responsibility for it. Improperly 
sealing work, sealing work outside one's competence, or sealing work not 
performed under proper supervision represents a serious ethical breach because 
it undermines the very mechanism through which the public is protected. 
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1.5 Moral Responsibility Versus Mere Compliance 

One of the most important distinctions in engineering ethics is the difference 
between legal compliance and genuine ethical responsibility. Laws and 
regulations establish minimum standards. Ethical conduct often requires 
engineers to exceed those minimums when circumstances warrant. 

An engineer may technically comply with a regulation while still acting 
unethically if foreseeable risks are ignored. Ethical engineering requires 
professional judgement, not blind adherence to minimum code language. Codes 
and standards cannot anticipate every possible situation, technological 
advancement, or environmental condition. Engineers must therefore apply 
broader ethical reasoning when evaluating safety, particularly in rapidly 
evolving fields where regulations may lag behind innovation. For example, an 
engineer who becomes aware of a design vulnerability that technically falls 
outside explicit code requirements may still possess an ethical duty to address the 
issue if public danger is reasonably foreseeable. Ethical responsibility includes 
anticipating consequences rather than merely checking boxes for compliance 
purposes. 

1.6 Ethical Courage in Engineering 

Ethical engineering often requires personal courage. Engineers may face 
substantial pressure from employers, clients, contractors, or coworkers. In some 
cases, engineers who raise safety concerns may experience retaliation, career 
setbacks, financial pressure, or professional isolation. Despite these realities, the 
ethical obligations of the profession require engineers to protect the public even 
when doing so becomes personally difficult (see Figure 1). 

Ethical courage does not necessarily mean dramatic public confrontation in 
every situation. Many ethical conflicts can and should first be addressed through 
internal communication, technical documentation, peer review, and responsible 
escalation procedures. However, when serious public danger exists and internal 
efforts fail, engineers may ultimately have a duty to report unsafe conditions to 
appropriate authorities. 
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Figure 1: Hierarchy of Engineering Ethical Obligations. 

The profession recognizes that ethical engineering sometimes requires difficult 
choices. Engineers who prioritize public safety over personal convenience help 
preserve the credibility and integrity of the entire profession. That credibility, 
accumulated over generations of responsible practice, is what allows engineering 
to function as a self-regulating profession with significant professional 
autonomy. 

1.7 The Long-Term Nature of Ethical Responsibility 

Engineering decisions often produce consequences that persist for decades. 
Buildings, transportation systems, dams, utility infrastructure, and industrial 
facilities may remain in operation long after the original engineers have retired. 
This requires long-term thinking rather than short-term optimization alone. 

An engineer who knowingly accepts lower-quality work to reduce immediate 
costs may create maintenance failures, environmental damage, or safety hazards 
years later. Short-term financial gains achieved through compromised 
engineering practices can ultimately impose enormous societal costs through 
accidents, infrastructure failures, litigation, environmental harm, or loss of life. 
Ethical engineers recognize that responsible engineering contributes not only to 
immediate project success, but also to the long-term stability and welfare of 
society itself. 

  

Public health, safety, and welfare

Professional integrity and ethical conduct

Technical competence

© MondoScience
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CHAPTER 2 

The Meaning of Public Health, Safety, and Welfare 

 

2.1 Understanding the Core Ethical Mandate 

The phrase "public health, safety, and welfare" forms the central ethical mandate 
of professional engineering practice. Nearly every engineering licensure statute, 
professional code of ethics, and disciplinary framework in the United States 
references this obligation in some form. Despite its widespread use, the meaning 
of the phrase is often oversimplified. 

Many engineers initially associate public protection only with catastrophic 
structural failures or obvious physical dangers. Preventing injury and death is 
certainly fundamental, but the ethical obligation extends further. Public health, 
safety, and welfare encompass the broader responsibility to ensure that 
engineering work contributes positively to societal stability, reliability, 
sustainability, functionality, and human well-being. This obligation applies not 
only to large public infrastructure projects, but also to everyday engineering 
decisions involving materials, manufacturing, maintenance, operational 
procedures, inspection protocols, environmental controls, energy systems, 
transportation systems, medical technologies, and digital infrastructure. 

2.2 Public Health 

Public health refers to the protection of human populations from conditions that 
may cause illness, disease, physiological harm, environmental contamination, or 
long-term adverse health effects. Engineers play a critical role in public health 
protection even when they are not directly employed within medical or 
healthcare industries. Civil and environmental engineers help ensure safe 
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drinking water supplies, wastewater treatment systems, and pollution controls. 
Mechanical engineers design ventilation systems affecting indoor air quality. 
Chemical engineers influence the safe processing, storage, and transportation of 
hazardous substances. Biomedical engineers develop medical devices whose 
reliability may directly determine patient survival. These are all the operational 
infrastructure of public health. 

Public health effects are sometimes gradual or cumulative, which means ethical 
engineering requires consideration of long-term consequences. Engineers must 
evaluate whether decisions made today could create future health hazards 
through contamination, toxic exposure, degraded infrastructure, or 
environmental instability. Where significant human health risks may exist and 
the data remains incomplete, ethical practice calls for conservative judgement. In 
some cases, engineers must make decisions involving emerging contaminants, 
evolving environmental data, or new technologies whose long-term impacts are 
not fully understood. Ethical practice requires conservative judgement when 
significant human health risks may exist. 

2.3 Public Safety 

Public safety refers to the protection of people from injury, death, catastrophic 
system failures, hazardous operating conditions, or preventable accidents 
resulting from engineering failures. Safety is perhaps the most visibly recognized 
component of engineering ethics because failures often produce dramatic and 
immediate consequences including structural collapses, electrical fires, 
explosions, transportation accidents, equipment failures, dam breaches, and 
pipeline ruptures. 

Safety engineering extends far beyond code compliance. Ethical engineers need 
to consider how systems may fail under abnormal conditions, misuse, 
environmental stress, aging, inadequate maintenance, operator error, natural 
disasters, cyber vulnerabilities, or unexpected loading conditions. A competent 
ethical engineer constantly asks: 

• What happens if this component fails? 
• What if our assumptions prove incorrect? 
• What redundancies exist? 
• Could a foreseeable misuse create danger? 
• Is the factor of safety appropriate given the consequence of failure? 
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Importantly, public safety does not mean eliminating all risk entirely. 
Engineering inherently involves balancing functionality, economics, feasibility, 
and risk. The ethical obligation is to reduce risk to reasonable and acceptable 
levels while applying sound professional judgement regarding safety margins 
and system reliability. 

2.4 Public Welfare 

Public welfare is often the broadest and least clearly defined component of the 
ethical mandate. Welfare extends beyond immediate health and safety concerns 
to include broader societal well-being, quality of life, environmental stewardship, 
economic stability, infrastructure reliability, accessibility, and the long-term 
interests of communities. 

Engineering decisions can profoundly affect public welfare even when no 
immediate physical danger exists. For example, poorly planned infrastructure 
may damage economic development for decades, inadequate transportation 
systems may isolate communities, unreliable utility systems may undermine 
public stability, and poor environmental practices may degrade ecosystems and 
reduce quality of life for future generations. The concept of welfare also includes 
fairness, accessibility, and reliability. Public infrastructure should function 
consistently and safely for the populations that depend upon it. 

Modern engineering ethics increasingly recognizes infrastructure resilience as a 
core welfare consideration. Infrastructure systems must withstand not only 
ordinary operating conditions, but also severe weather events, cyber threats, 
aging conditions, and increased demand. 

2.5 The Interconnected Nature of Health, Safety, and Welfare 

Although health, safety, and welfare are often discussed separately, they are 
deeply interconnected in real engineering practice, as illustrated in Figure 2. A 
failure in one area frequently affects the others. For example, a contaminated 
water system involves public health concerns (disease risk), public safety 
concerns (immediate exposure hazards), and public welfare concerns (disruption 
of community stability and trust). An electrical grid failure may create direct 
safety hazards, health risks for medically vulnerable populations, and broader 
societal disruption affecting economic welfare. 
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Figure 2: Interconnection of Health, Safety, and Welfare. 

Ethical engineers should avoid viewing engineering problems too narrowly as 
engineering systems operate within broader social, environmental, and economic 
contexts. This systems-level perspective becomes increasingly important as 
infrastructure grows more technologically integrated: electrical systems depend 
on communication networks, transportation systems depend on digital controls, 
hospitals depend on reliable utilities. A failure in one system may cascade into 
multiple sectors. 

2.6 Foreseeability and Ethical Responsibility 

A critical principle underlying engineering ethics is foreseeability. Engineers are 
not expected to predict every imaginable event. However, they are expected to 
anticipate reasonably foreseeable hazards based upon professional knowledge, 
experience, accepted engineering standards, and available information. This 
concept often becomes central in legal and ethical investigations following 
disasters. Investigators will frequently ask whether warning signs existed that 
competent engineers reasonably should have recognized. 

Foreseeability also evolves over time. Advances in engineering knowledge may 
reveal dangers poorly understood decades earlier. Ethical engineers are expected 
to remain informed about emerging hazards, revised standards, updated 
research, and lessons learned from industry failures. 

 

Health

Safety Welfare
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2.7 Balancing Economic Constraints and Public Protection 

Virtually all engineering projects operate under financial constraints. Materials, 
redundancy, inspection programs, maintenance schedules, and safety systems all 
involve costs. Ethical engineering does not require infinite spending or perfect 
elimination of all conceivable risks. However, it does require engineers to ensure 
that economic pressures do not compromise reasonable public protection. 

The distinction between acceptable optimization and dangerous compromise is 
one of the most difficult judgements in engineering practice. Reducing 
unnecessary overdesign may be responsible engineering, while eliminating 
essential safety measures to increase profitability is not. This distinction becomes 
particularly challenging when engineers face pressure from clients, contractors, 
developers, corporate management, or political entities seeking reduced costs or 
accelerated schedules. Engineers should recognize that many short-term cost 
savings ultimately produce far greater long-term societal costs through failures, 
litigation, maintenance problems, environmental damage, injuries, or loss of life. 

Public health, safety, and welfare are not separate boxes to be checked. They 
form an integrated ethical mandate requiring engineers to consider the full 
human consequence of engineering decisions, both immediate and long-term. 
Chapters 3 through 7 examine how this mandate translates into the specific 
institutional structures and professional behaviors of engineering licensure. 
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CHAPTER 3 

Engineering Licensure and the Public Trust 

 

3.1 The Purpose of Engineering Licensure 

Engineering licensure exists primarily to protect the public. It is not there to 
elevate the status of engineers or create economic exclusivity within the 
profession. Society grants licensed engineers significant authority because 
engineering decisions can directly affect human life, public infrastructure, 
environmental stability, and economic continuity. In return, engineers are 
expected to meet rigorous standards of competence, accountability, and ethical 
conduct. 

The licensure system developed in response to a recognizable historical pattern. 
As industrialization expanded during the nineteenth and early twentieth 
centuries, failures involving bridges, boilers, buildings, dams, railroads, and 
industrial systems demonstrated the need for qualified professionals whose work 
could be trusted by society. Governments recognized that engineering involved 
specialized technical knowledge that ordinary citizens could not independently 
evaluate. Licensure became a mechanism for public protection. 

The Professional Engineer (PE) license, therefore, signifies far more than 
academic achievement or technical proficiency. It represents a legal recognition 
that the engineer has accepted a public duty. A licensed engineer becomes 
accountable not only to employers and clients, but also to the public and to state 
licensing boards that oversee professional conduct. This differentiates 
engineering from many purely commercial technical occupations. 
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3.2 The Social Contract Between Engineers and Society 

Engineering licensure can be understood as a form of social contract. As 
previously mentioned, society grants engineers privileges, authority, 
professional autonomy, and legal recognition. In exchange, engineers agree to 
uphold high standards of competence, integrity, and ethical responsibility. This 
relationship depends fundamentally upon trust. This is because members of the 
public generally cannot personally verify the structural adequacy of a building, 
the reliability of an electrical grid, the safety of a chemical processing facility, or 
the integrity of a transportation system. 

The public trust doctrine creates a powerful ethical expectation. Engineers are 
expected to exercise professional judgement honestly and independently, even 
when doing so may conflict with financial interests, employer directives, political 
pressure, or personal convenience. When engineers violate this trust through 
negligence, dishonesty, incompetence, or unethical conduct, the damage extends 
beyond individual projects. Public confidence in the profession itself may erode, 
and the downstream effect is greater regulatory burden and reduced professional 
autonomy for all engineers. 

3.3 The Engineering Seal and Professional Accountability 

The professional seal represents more than administrative approval or 
authorship acknowledgment. It signifies that the engineer accepts responsibility 
for the work and affirms that the work was performed in accordance with 
accepted professional standards. When a PE seals engineering documents, 
several important representations are being made including that the work falls 
within the engineer's area of competence, that appropriate professional 
judgement was exercised, that the work was prepared under proper supervision 
or responsible charge, and that the engineer is willing to be held accountable for 
the contents. 

Because the seal carries such significance, misuse of the engineering seal 
constitutes one of the most serious ethical violations in professional practice. 
Sealing work outside one's area of competence, sealing documents not prepared 
under proper supervision, "rubber stamping" work without adequate review, or 
allowing others to use one's seal improperly all undermine the integrity of the 
licensure system. Licensing boards treat seal misuse as a major offense precisely 
because it directly threatens the mechanism through which public trust is 
maintained. 
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3.4 Licensure as a Continuing Ethical Obligation 

Many engineers initially view licensure as an achievement obtained after passing 
examinations and meeting educational and experience requirements. More 
accurately, licensure is the beginning of an ongoing ethical obligation rather than 
the conclusion of a process. A PE must continuously maintain competence, 
remain informed about evolving standards, comply with regulatory 
requirements, and practice ethically throughout their career. 

This continuing obligation explains why most jurisdictions require continuing 
education for license renewal. Engineering knowledge evolves continuously as 
new technologies, materials, methods, regulations, environmental conditions, 
and risk factors emerge. An engineer who continues practicing using outdated 
technical knowledge may unintentionally endanger the public despite originally 
obtaining licensure legitimately. The continuing education requirement is a 
structural expression of the ethical obligation to remain competent. 

Continuing ethical obligation also includes maintaining personal honesty and 
professional integrity. An engineer who engages in fraud, deception, bribery, 
falsification of records, or intentional misrepresentation violates the trust upon 
which licensure depends. 

3.5 State Licensing Boards and Ethical Enforcement 

State engineering licensing boards exist to protect the public by regulating 
engineering practice and enforcing professional standards. These boards 
investigate complaints involving negligence, incompetence, unethical conduct, 
fraudulent representations, seal misuse, conflicts of interest, and other violations 
of engineering law or ethics. Their central mission is public protection, not 
advocacy for engineers. This distinction reinforces the concept that licensure 
exists for societal benefit rather than professional privilege. 

Boards possess authority to impose disciplinary measures including reprimands, 
fines, probation, suspension, or license revocation. In severe cases involving 
gross negligence or intentional misconduct, engineers may also face civil liability 
or criminal prosecution. Ethical engineers understand that they remain 
accountable for their professional conduct throughout their careers. 
Accountability does not disappear because an employer directed certain actions 
or because financial pressure existed. Licensure carries personal accountability 
that extends beyond corporate hierarchy. 
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3.6 Ethical Obligations to Employers and Clients 

Engineers owe duties of loyalty, honesty, and competence to employers and 
clients. These obligations are real and legitimate. However, they remain 
secondary to the paramount duty to protect the public. This hierarchy is 
fundamental to engineering ethics, and it is worth being direct about what it 
implies. Engineers may not ethically approve unsafe work, conceal hazards, 
falsify data, or compromise public protection simply because an employer 
requests it. 

This principle sometimes creates difficult professional conflicts. Engineers may 
face pressure to reduce costs, accelerate schedules, ignore deficiencies, minimize 
inspection findings, or approve questionable designs. Ethical practice requires 
resisting such pressures when public welfare may be compromised. Viewed from 
a long-term perspective, ethical engineering ultimately protects all parties, the 
clients, employers, the public, and the profession itself, by reducing the 
likelihood of catastrophic failures, litigation, reputational damage, regulatory 
violations, and irreversible societal harm. 
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CHAPTER 4 

Professional Competence and Ethical Limitations 

 

4.1 The Ethical Importance of Competence 

An engineer may possess good intentions, strong moral values, and a sincere 
desire to protect the public and still create dangerous outcomes if they lack the 
technical competence necessary for the work being performed. Ethical 
engineering requires more than honesty and integrity alone. It also requires 
sufficient knowledge, skill, training, judgement, and experience to perform 
engineering services safely and responsibly. Figure 3 below illustrates five core, 
interrelated elements of ethics in engineering and their range of approaches (this 
figure is not intended to be all-inclusive). 

Virtually all engineering ethical codes and licensing laws require engineers to 
practice only within their areas of competence. This principle exists because 
engineering work directly affects human life, infrastructure reliability, 
environmental protection, and economic stability. When engineers operate 
outside their competence, the probability of oversight, miscalculation, improper 
assumptions, or unsafe conclusions increases substantially. Competence also 
allows engineers to recognize when additional expertise or peer review is 
necessary, a judgement that is itself a form of professional skill. 
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Figure 3: Conceptual Framework of Ethics in Engineering. 

(Adapted from Gwynne-Evans et al., 2021) 

4.2 Practicing Within Areas of Qualification 

One of the clearest ethical duties imposed upon engineers is the requirement to 
practice only within areas where they possess appropriate education, experience, 
and proficiency. Engineering disciplines often overlap while still containing 
highly specialized technical knowledge. For example, a civil engineer 
experienced in roadway design may not possess sufficient expertise to 
independently design a nuclear containment structure. Likewise, an electrical 
engineer specializing in utility distribution systems may not possess the 
qualifications necessary for biomedical implant device engineering. 

Pride, financial motivation, schedule pressure, or fear of losing business can 
sometimes tempt engineers to accept work beyond their qualifications. Such 
behavior may create substantial public danger. Competent engineers recognize 
the limits of their knowledge; this humility is not weakness. In engineering 
ethics, understanding one's limitations is a professional strength because it 
reduces the likelihood of dangerous errors resulting from overconfidence. 
Engineers may ethically expand into adjacent practice areas through proper 
study, collaboration, mentorship, and gradual accumulation of relevant 
experience. However, they must avoid misrepresenting themselves as experts in 
areas where their competence has not yet been established. 

4.3 The Ethical Danger of Overconfidence 

Overconfidence represents one of the most dangerous psychological risks in 
engineering practice. Engineers who become excessively confident in their own 
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abilities may begin dismissing warning signs, minimizing uncertainties, ignoring 
peer input, or assuming that prior success guarantees future correctness. 
Engineering history contains numerous examples where highly experienced 
individuals made catastrophic errors because they failed to question assumptions 
or adequately consider limitations. Experience is valuable, but experience alone 
does not eliminate the need for careful analysis, verification, and professional 
humility. 

Overconfidence may also cause engineers to underestimate changing conditions. 
Technologies evolve, codes change, environmental conditions shift, materials age 
differently than expected, and new research may reveal previously unknown 
failure mechanisms. Therefore, ethical competence requires continual 
reevaluation rather than reliance solely upon past habits or prior experience. 

4.4 Continuing Education and Lifelong Learning 

Engineering knowledge changes continuously through new research, revised 
codes, technological innovation, operational experience, forensic investigation, 
environmental change, and evolving infrastructure demands. Ethical engineers 
should always pursue lifelong learning, not merely to satisfy licensing 
requirements, but because public safety depends upon maintaining relevant 
competence throughout a professional career. 

Competence maintenance includes more than technical information alone. 
Engineers should also remain informed regarding evolving ethical standards, 
professional responsibilities, organizational risk management principles, 
cybersecurity concerns, and emerging societal expectations affecting engineering 
practice. An engineer who stops learning may gradually become disconnected 
from current standards, technologies, and best practices, creating substantial 
ethical risks even if the engineer originally possessed strong qualifications. 

4.5 The Responsibility to Verify and Review Work 

Competence also requires engineers to verify the accuracy and completeness of 
engineering work before approval or implementation. Complex engineering 
projects frequently involve numerous assumptions, calculations, models, 
specifications, software outputs, material selections, and interdisciplinary 
interactions. Errors may occur even among highly skilled professionals. 
Verification processes serve as essential safeguards protecting the public. 

Peer review is particularly important in projects involving high-risk systems or 
unusually complex conditions. Independent technical review can identify 
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assumptions, oversights, or vulnerabilities that original designers may have 
missed. Critically, ethical review requires genuine technical evaluation rather 
than superficial administrative approval. Merely signing documents without 
meaningful review violates professional responsibility because it creates a false 
appearance of competent oversight. 

4.6 The Ethical Obligation to Refuse Unsafe Work 

In some situations, ethical engineers must refuse assignments or decline 
approval of engineering work that cannot be performed safely or competently 
under existing conditions. Examples may include inadequate project budgets 
preventing necessary analysis, unrealistic schedules eliminating proper review 
procedures, pressure to ignore deficiencies, insufficient data availability, or 
assignments falling outside the engineer's qualifications. 

This responsibility may create difficult professional situations, especially when 
economic pressure exists. However, engineers who compromise competence to 
satisfy external pressure place both the public and their professional integrity at 
risk. Engineers must remain willing to communicate honestly about limitations, 
resource needs, and technical concerns even when such communication creates 
short-term professional discomfort. That willingness is itself a form of 
professional courage. 
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CHAPTER 5 

Responsible Charge and Professional Accountability 

 

5.1 Understanding Responsible Charge 

The concept of responsible charge is one of the most important principles in 
professional engineering practice. At its core, responsible charge means that the 
licensed engineer must have sufficient control, understanding, and involvement 
over a body of engineering work to make informed technical judgements about 
that body of work. It is not an administrative designation, a title on an 
organizational chart, or proximity to a project. It requires genuine intellectual 
engagement with the engineering problems at hand. 

Responsible charge exists because society requires identifiable professionals who 
can be held accountable for engineering decisions. Without it, engineering 
accountability becomes fragmented or ambiguous, increasing the likelihood that 
unsafe conditions develop without meaningful oversight. The principle connects 
licensure, ethical responsibility, and public protection into a single coherent 
obligation. 

5.2 Why Responsible Charge Matters 

Engineering projects often involve teams of engineers, technicians, drafters, 
analysts, inspectors, contractors, consultants, and software specialists. 
Collaborative work is essential in modern engineering practice. The question is 
whether a qualified licensed engineer maintains authoritative oversight over the 
engineering process. Responsible charge ensures that engineering decisions are 
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guided by professional judgement rather than by convenience, cost reduction, 
production speed, or organizational pressure. 

The absence of proper responsible charge can create dangerous conditions. 
Engineering documents may be prepared without sufficient oversight, 
calculations may go unverified, assumptions may remain unchallenged, and 
critical safety considerations may be overlooked. No individual may fully 
understand the overall system or accept responsibility for the consequences. In 
such environments, a failure that could have been caught during review instead 
proceeds to the field. 

5.3 Responsible Charge Is Not Just a Title 

Many organizations assign titles such as supervisor, department head, project 
manager, director, or principal engineer. These organizational positions do not 
automatically constitute responsible charge in the ethical or legal sense. An 
engineer cannot ethically claim responsible charge over work they did not 
meaningfully supervise, review, understand, or direct. Active participation is 
required. The engineer must possess sufficient familiarity with the project to 
make informed technical judgements regarding safety, adequacy, code 
compliance, and engineering methodology. 

This distinction becomes critically important in large organizations where 
engineering work may pass through multiple departments or layers of 
administration. When reviewing and potentially sealing documents prepared by 
others, ethical engineers must carefully ask themselves a straightforward 
question: do I genuinely understand this work well enough to accept personal 
accountability for it? 

The failure mode that responsible charge doctrine is specifically designed to 
prevent is known in the profession as “rubber stamping”. Rubber stamping 
occurs when an engineer applies their professional seal to documents without 
having performed the substantive technical review that the seal implies, such as 
checking calculations, evaluating design assumptions, verifying methodology, 
and confirming that the work meets applicable codes and accepted standards. 
Because a sealed document looks identical whether or not it was properly 
reviewed, the distinction between genuine responsible charge and rubber 
stamping is invisible from the outside. It lies entirely in what the engineer 
actually did before signing.  

Table 1 on the next page sets out the indicators that distinguishes genuine 
responsible charge from rubber stamping. Both conditions may result in a signed 
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and sealed document, but only the former satisfies the ethical and legal 
requirements of responsible charge. 

 

 
Figure 4: Responsible Charge Decision Tree. 

5.4 Delegation and Supervision 

Modern engineering projects require delegation of tasks to subordinate 
engineers, technicians, designers, analysts, or consultants. Delegation itself is not 
unethical; it is essential for efficient engineering practice. However, delegation 
does not eliminate professional responsibility. The supervising engineer must 
still maintain sufficient oversight to ensure that delegated work meets acceptable 
professional standards, including reviewing calculations, evaluating 
assumptions, verifying design methodologies, and ensuring proper coordination 
between disciplines. 

Ethical supervision requires more than the occasional cursory review. Engineers 
should not delegate tasks to individuals lacking sufficient qualifications for the 
assigned work. Misunderstandings regarding scope, assumptions, 
responsibilities, or design intent can create significant risks if supervisory 
oversight is weak or fragmented. The responsibility chain must remain intact 
from the engineer of record down to the individuals performing the detailed 
work. 

 

Do I have sufficient technical 
familiarity with this work?1
No Yes

Does this work fall within my 
area of competence?2

No Yes

No Yes

No Yes

Have I actually reviewed the 
calculations and assumptions?3

Could I defend these decisions 
to a licensing board?4

If answer to any 
question is no, the 
engineer should either 
obtain the necessary 
familiarity or decline to 
seal the work. 

Claim responsible charge 
over given body of work

© MondoScience



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 28 

Table 1: Distinguishing Responsible Charge from Rubber Stamping. 
Indicator Genuine Responsible Charge Rubber Stamping (Unethical) 

Technical 
involvement 

Engineer reviews calculations, 
assumptions, and methods with 
sufficient depth to identify errors 
or safety concerns. 

Engineer signs or seals documents 
without reviewing underlying 
technical content. 

Familiarity with the 
work 

Engineer can explain the basis of 
design decisions and articulate 
why specific choices were made. 

Engineer is unfamiliar with the 
project details or has not engaged 
with the technical substance. 

Scope of 
competence 

Work falls within the engineer's 
documented area of expertise and 
licensure authority. 

Engineer seals work in a specialty 
or jurisdiction outside their 
qualifications. 

Supervision of 
subordinates 

Engineer directs the work of 
designers, drafters, and analysts, 
with authority to require revisions. 

Engineer provides nominal 
oversight only; subordinate work 
proceeds without substantive 
direction. 

Documentation Review comments, meeting notes, 
and technical decisions are 
documented and traceable. 

No substantive review trail exists; 
signature is the only record of 
"approval." 

Accountability Engineer is willing and able to 
defend technical decisions if 
questioned by regulators, clients, 
or investigators. 

Engineer relies on others' work 
and cannot independently 
substantiate sealed documents. 

 

5.5 Responsible Charge in Multidisciplinary Projects 

Modern infrastructure and industrial systems increasingly involve 
multidisciplinary coordination. A single project may include structural, civil, 
mechanical, electrical, environmental, geotechnical, cybersecurity, automation, 
and operational considerations simultaneously. In such environments, 
responsible charge becomes more complex because no single engineer possesses 
complete expertise in every discipline involved. In ethical practice this would 
therefore require clearly defined areas of responsibility among qualified 
professionals, with each engineer exercising responsible charge only within their 
area of competence while coordinating appropriately with other specialists. 

Multidisciplinary coordination also requires engineers to understand how 
different systems interact. A structurally sound facility may still become unsafe if 
electrical systems, ventilation systems, digital controls, or operational interfaces 
are poorly integrated. For this reason, responsible charge also includes ensuring 
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that interdisciplinary coordination occurs and that critical interactions between 
systems are not overlooked. 

5.6 Ethical Accountability Cannot Be Delegated Away 

Professional accountability cannot simply be transferred or avoided through 
organizational structures. Engineers sometimes work in environments where 
management pressure, corporate policies, or contractual arrangements attempt 
to diffuse responsibility. However, the ethical obligations of licensure remain 
personal. An engineer cannot ethically defend unsafe conduct by claiming that a 
superior ordered certain actions or that organizational procedures required 
compliance. Ultimately, licensure carries personal accountability that extends 
beyond corporate hierarchy. 
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CHAPTER 6 

Ethical Decision-Making in Engineering Practice 

6.1 The Nature of Ethical Decision-Making 

Engineering ethics is often mistakenly viewed as a simple matter of 
distinguishing obvious right from obvious wrong. In reality, many ethical 
challenges encountered in engineering practice involve complex situations 
where competing interests, incomplete information, technical uncertainty, 
financial pressures, legal considerations, and organizational demands intersect 
simultaneously. Ethical decision-making therefore requires disciplined 
reasoning, independent judgement, technical understanding, and the ability to 
evaluate consequences affecting public health, safety, and welfare. 

Engineers regularly encounter situations where no solution is entirely perfect. A 
design may involve economic limitations, environmental tradeoffs, maintenance 
challenges, schedule constraints, or uncertain operational conditions. Ethical 
engineering does not necessarily require eliminating all competing concerns, but 
it does require ensuring that public protection remains paramount throughout 
the decision-making process. Importantly, ethical decision-making is not 
separate from technical engineering work. Engineering decisions themselves 
often contain ethical dimensions because technical choices directly influence 
human outcomes. 

6.2 Why Ethical Conflicts Occur 

Ethical conflicts arise because engineering projects operate within real-world 
environments involving competing priorities. Owners seek affordability, 
contractors seek efficiency, employers seek profitability, regulators seek 
compliance, communities seek reliability, and the public expects safety. Some 
ethical conflicts emerge from economic pressure, while others arise from 
organizational culture, political influence, unrealistic schedules, poor 
communication, inadequate information, or differing perceptions of acceptable 
risk. 

Perhaps more insidiously, some ethical challenges develop gradually rather than 
appearing as dramatic moral crises. Small compromises, overlooked warnings, 
incomplete reviews, or normalized shortcuts may slowly erode engineering 
standards over time. Ethical deterioration often occurs incrementally rather than 
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suddenly. This gradual erosion is especially dangerous because individuals may 
begin rationalizing increasingly questionable decisions as normal business 
practice. Engineers must, therefore, remain vigilant against the normalization of 
unsafe or irresponsible conduct. 

6.3 The Paramountcy Principle as a Decision Framework 

The requirement to hold public health, safety, and welfare paramount provides 
the primary framework for ethical decision-making in engineering practice. 
When conflicts arise between public protection and competing interests, the 
engineer's obligation to the public takes precedence. If a client demands reduced 
safety margins to lower costs, if management pressures engineers to accelerate 
approvals without adequate review, or if political entities seek to suppress safety 
concerns, the engineer's duty to protect the public remains unchanged. 

The paramountcy principle does not mean engineers must ignore all economic or 
practical considerations. Engineering always involves balancing functionality, 
feasibility, economics, and risk. However, these considerations must never 
override reasonable public protection. Engineers should ask a critical question 
during difficult decisions: does this action compromise public safety, health, or 
welfare in a manner that violates professional responsibility? Table 2 provides a 
practical framework for engineers to make ethical decisions. 

6.4 Recognizing Ethical Warning Signs 

Ethical problems are easier to address when identified early. Common warning 
signs include pressure to bypass established review procedures, unrealistic 
schedules that prevent proper engineering evaluation, requests to alter or 
conceal technical findings, efforts to minimize known deficiencies, 
discouragement of peer review, manipulation of testing data, resistance to 
documentation, or pressure to approve work outside one's competence. Other 
warning signs may involve organizational cultures that prioritize profit or 
production speed above engineering quality and safety. 

Warning signs often appear before actual violations occur. Early recognition 
allows engineers to address problems proactively before unsafe conditions 
become deeply embedded within projects or organizations. It is important for 
engineers to cultivate professional awareness and remain willing to question 
situations that appear inconsistent with responsible engineering practice. 
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Table 2: A Practical Framework for Ethical Decision-Making in Engineering Practice. 
Step Action Key Questions to Ask 

1 Identify the ethical 
concern 

Is there a conflict between public protection and another 
interest? What are the competing pressures? Who could be 
affected? 

2 Gather the relevant facts What does the technical evidence show? What codes or 
standards apply? Are there uncertainties that need to be 
resolved? 

3 Identify stakeholders and 
obligations 

Who has a legitimate interest in the outcome? What 
obligations does the engineer owe to each? Which are 
primary? 

4 Evaluate options What are the realistic courses of action? What are the public 
safety implications of each? What happens if no action is 
taken? 

5 Apply the paramountcy 
test 

Does any option require compromising public health, 
safety, or welfare? If so, it is not ethically available 
regardless of other pressures. 

6 Act, document, and 
escalate if needed 

Take the most responsible available action. Document the 
decision and reasoning. If internal resolution fails, be 
prepared to escalate. 

7 Review and learn Did the outcome protect the public? What would be done 
differently? What organizational changes would prevent the 
conflict from recurring? 

Note: This framework is consistent with the ethical evaluation models described by Harris et al. (2019) and 
Fleddermann (2012). 

6.5 Independent Professional Judgement 

One of the defining ethical obligations of a PE is the duty to exercise independent 
professional judgement. Engineers are not ethically permitted to surrender 
technical judgement entirely to employers, clients, contractors, or political 
authorities when public safety may be affected. Engineering judgements should 
be based upon evidence, accepted standards, sound analysis, and responsible risk 
evaluation rather than convenience or organizational preference alone. 

Independent judgement also requires intellectual honesty. Engineers must avoid 
allowing personal bias, ego, or emotional attachment to distort technical 
evaluation. This includes the willingness to acknowledge when a prior decision 
was wrong and to revise conclusions when new evidence warrants it. Intellectual 
honesty is not a vulnerability; it is a professional skill that strengthens 
engineering reliability. 
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6.6 Organizational Culture and Ethical Conduct 

Engineering ethics does not operate solely at the individual level. Organizational 
culture strongly influences ethical behavior within engineering environments. 
Organizations that reward transparency, encourage questioning, support peer 
review, prioritize safety, and respect professional judgement tend to produce 
stronger ethical outcomes. Conversely, organizations dominated by fear, 
excessive production pressure, secrecy, retaliation, or unrealistic expectations 
may create conditions conducive to ethical failure. 

Ethical engineering requires contributing positively to organizational ethical 
culture, not just maintaining personal virtue. Senior engineers and managers 
play particularly important roles because younger engineers often model 
professional behavior after experienced personnel. An ethical engineering 
culture encourages open communication regarding concerns, values technical 
honesty over political convenience, and recognizes that long-term success 
depends upon maintaining public trust. 
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CHAPTER 7 

Engineering Judgement, Risk, and Public Protection 

 

7.1 The Central Role of Engineering Judgement 

Engineering judgement is one of the most important and least easily quantified 
aspects of professional engineering practice. While formulas, codes, standards, 
software tools, and technical procedures are essential, engineering cannot be 
reduced entirely to mechanical rule-following. Real-world engineering problems 
often involve uncertainty, incomplete information, competing priorities, 
evolving conditions, and complex interactions that require thoughtful 
professional interpretation. 

Engineering judgement refers to the ability of an engineer to apply technical 
knowledge, experience, ethical reasoning, practical understanding, and 
analytical thinking to make responsible decisions under real-world conditions. 
Good judgement allows engineers to recognize hazards, evaluate risk, identify 
limitations, anticipate failure modes, and determine when additional caution or 
investigation is warranted. The ethical importance of engineering judgement 
arises precisely because public safety frequently depends upon decisions made in 
situations where precise certainty does not exist. 

Enacting engineering judgment draws on two interacting sets of processes: 
cognitive processes involved in decision-making, and culturally framed 
discursive processes through which engineers develop professional identity (see 
Figure 5). Both are conditioned by the context in which engineering work takes 
place. 
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Figure 5: Elements of Engineering Judgement. 

Credit: Francis et al., 2022. 

7.2 Why Risk Can Never Be Eliminated Entirely 

All engineering systems involve some degree of risk. Buildings may encounter 
unexpected loading conditions, electrical systems may experience failures, 
software systems may malfunction, materials may degrade, operators may make 
errors, and environmental conditions may exceed original assumptions. Because 
uncertainty is unavoidable, engineering ethics does not require absolute 
elimination of all conceivable danger. Instead, it requires engineers to reduce risk 
to levels that are reasonable, responsible, and consistent with accepted 
professional practice while protecting public health, safety, and welfare. 

Understanding this distinction is critical. Ethical engineering is not based upon 
unrealistic perfectionism. At the same time, the inability to eliminate all risk does 
not justify carelessness or complacency. Engineers must still anticipate 
reasonably foreseeable hazards and incorporate appropriate protective 
measures, safety margins, redundancy, inspection procedures, monitoring 
systems, operational safeguards, and maintenance considerations into 
engineering designs and operations. 

7.3 Conservative Judgement and Safety Margins 

Engineering safety often depends upon conservative judgement. Conservative 
engineering refers to the responsible application of safety margins and protective 
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assumptions when uncertainty exists. Engineers use factors of safety, 
redundancy systems, backup controls, protective barriers, inspection intervals, 
and conservative assumptions because real-world conditions rarely match 
theoretical models perfectly. Materials vary, construction tolerances differ, 
human behavior is unpredictable, and environmental conditions evolve over 
time. 

Conservative judgement becomes especially important when failure 
consequences are severe. Systems whose failure could cause mass casualties, 
environmental catastrophe, widespread infrastructure disruption, or long-term 
societal harm generally warrant more rigorous protective measures and 
redundancy. The ethical obligation is not just to evaluate the probability of 
failure, but to evaluate the consequence of failure. A low-probability event with 
catastrophic consequences demands more attention than a high-probability event 
with trivial ones. 

7.4 The Ethical Problem of Normalization of Deviance 

One of the most dangerous threats to sound engineering judgement is the 
normalization of deviance. This phenomenon occurs when unsafe conditions or 
procedural deviations gradually become accepted as normal because catastrophic 
failure has not yet occurred. Over time, organizations may begin tolerating 
deficiencies, overlooking warning signs, reducing safety margins, or bypassing 
established procedures because prior deviations did not immediately produce 
visible consequences. 

Normalization of deviance is particularly dangerous because it creates false 
confidence. Personnel may begin believing that risky practices are acceptable 
simply because systems have not yet failed under previous exposure. The Space 
Shuttle Challenger disaster of 1986 is among the most studied example of this, 
where O-ring anomalies had been observed and rationalized on prior flights, and 
the accumulated history of "no disaster yet" effectively overrode the legitimate 
technical concerns raised by engineers at Morton Thiokol (Vaughan, 1996). 
Engineers need to remain alert to situations where unsafe practices slowly 
become institutionalized through repetition and complacency. 

7.5 Codes and Standards as Minimum Baselines 

Engineering codes and standards play a vital role in public safety. They establish 
widely accepted minimum requirements for design, construction, operation, and 
maintenance. However, codes are generally minimum baselines rather than 
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guarantees of perfect safety under all conditions. Codes cannot anticipate every 
project-specific condition, emerging technology, environmental change, or 
operational complexity. For this reason, engineers must exercise independent 
judgement rather than relying blindly upon code compliance alone. 

An engineer who recognizes serious risk beyond explicit code requirements may 
still possess an ethical duty to address the issue appropriately. Simply satisfying 
minimum requirements does not automatically eliminate professional 
responsibility. This principle becomes especially important in rapidly evolving 
technological environments where innovation advances faster than regulatory 
frameworks. 

7.6 Economic Pressure and Risk Compromise 

Economic pressure frequently influences engineering risk decisions. Owners, 
contractors, developers, utilities, manufacturers, and governmental entities often 
seek reduced costs, accelerated schedules, or increased efficiency. These are 
legitimate aspects of engineering practice. The ethical question is whether they 
are allowed to compromise reasonable public protection. 

The balance can be difficult. Reducing unnecessary excess may be appropriate 
engineering. Eliminating critical safeguards to achieve short-term savings may be 
unethical. It is important for engineers to recognize that inadequate risk 
management often produces far greater long-term costs through failures, 
injuries, litigation, environmental damage, infrastructure collapse, or loss of 
public trust. The engineer who correctly calculates the cost of doing something 
right is providing real economic value, even when that calculation is unwelcome. 
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CHAPTER 8 

Truthfulness, Integrity, and Ethical Communication 

 

8.1 The Ethical Importance of Honesty in Engineering 

Truthfulness is one of the most fundamental ethical obligations in professional 
engineering practice. Engineering decisions influence public safety, 
infrastructure reliability, environmental protection, financial stability, and 
human life. Because society depends upon engineers for accurate technical 
information and honest professional judgment, integrity in communication is 
essential to maintaining public trust. Engineering work involves the continuous 
exchange of technical information among owners, regulators, contractors, 
governmental agencies, operators, maintenance personnel, and other engineers. 
If that information becomes distorted, incomplete, misleading, or intentionally 
deceptive, dangerous decisions may result. 

Importantly, integrity involves more than avoiding outright lies. Ethical 
communication also requires avoiding misleading omissions, selective 
presentation of information, deceptive framing, concealment of deficiencies, or 
exaggeration of capabilities. An engineer who tells only part of the truth when the 
whole truth matters has compromised professional integrity, even if no 
individual statement was technically false. 

8.2 Why Truthfulness Is Essential to Public Protection 

Engineering systems are often too technically complex for the general public to 
evaluate independently. Most people cannot personally determine whether a 
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structure is properly designed, whether a pipeline is safe, or whether an electrical 
system is adequately protected. Society relies heavily upon engineers to provide 
accurate technical information and honest professional judgment. This 
dependency creates enormous ethical responsibility. When engineers 
communicate truthfully, decision-makers can evaluate risks appropriately and 
take informed action. When engineers provide misleading or incomplete 
information, the public may unknowingly face serious danger without realizing 
it. 

Ethical communication plays a critical role in the protection of the public. Many 
engineering disasters throughout history have involved communication failures 
in addition to technical deficiencies. Warning signs may have been ignored, 
minimized, concealed, misunderstood, or inadequately communicated to 
decision-makers capable of taking corrective action. For example, the 
investigation into the 2010 Deepwater Horizon disaster identified multiple 
instances where the well's ability to contain pressure were not effectively 
communicated upward before the blowout. (National Commission on the BP 
Deepwater Horizon Oil Spill and Offshore Drilling, 2011). 

8.3 Communicating Limitations and Uncertainty 

An important aspect of ethical communication involves acknowledging 
limitations and uncertainty honestly. Engineering analysis frequently involves 
assumptions, incomplete information, probabilistic evaluation, modeling 
limitations, or evolving conditions. Engineers should not present uncertain 
conclusions as absolute certainties when significant unknowns remain. 
Communicating uncertainty responsibly does not indicate incompetence or 
weakness. In many cases, it reflects professional maturity and intellectual 
honesty. 

Acknowledging uncertainty allows decision-makers to evaluate risk 
appropriately and determine whether additional investigation, monitoring, 
testing, or protective measures are necessary. Ethical communication, therefore, 
involves not only conveying conclusions but explaining the confidence level, 
assumptions, and limitations associated with those conclusions. An engineer who 
presents a worst-case analysis as though it were the expected outcome is as 
misleading as one who presents an optimistic projection as though it were 
certain. 
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8.4 Pressure to Alter or Suppress Information 

One of the most difficult ethical challenges engineers may face involves pressure 
to alter, minimize, delay, or suppress technical information for financial, 
political, organizational, or reputational reasons. Engineers may encounter 
situations where employers, clients, contractors, or public officials prefer 
conclusions that support predetermined outcomes rather than objective 
engineering evaluation. Ethically, engineers must resist such pressures when 
public safety, health, or welfare may be affected. 

In practice, ethical resistance does not always require confrontation. Many 
situations can initially be addressed through professional discussion, careful 
documentation, clarification of technical reasoning, or internal escalation 
procedures. However, engineers must recognize that intentionally concealing or 
distorting important safety-related information constitutes serious professional 
misconduct regardless of organizational pressure. The engineer's primary duty 
remains protection of the public. 

8.5 Integrity in Reports and Documentation 

Engineering reports, calculations, specifications, inspection records, testing 
results, maintenance documentation, and certifications often become part of 
permanent technical records relied upon for years or decades. Future engineers, 
operators, investigators, regulators, maintenance personnel, and legal authorities 
may rely upon engineering records when evaluating system safety or 
investigating failures. It is therefore important for the engineer to ensure that 
documentation is accurate, complete, honest, and professionally prepared. 

Unethical documentation practices include falsifying inspection reports, 
backdating records, omitting deficiencies, altering calculations improperly, 
concealing field observations, or documenting work not actually performed. 
These are not merely ethical violations; they are the kinds of misconduct that 
regularly appear in engineering disaster investigations as contributing factors. 
Ethical documentation should reflect actual engineering conditions and 
professional judgments honestly, even when findings may be financially or 
politically inconvenient. 

8.6 Confidentiality Versus Public Protection 

Engineers often possess confidential information. This can include proprietary 
systems, trade secrets, security-sensitive infrastructure, or private business 
operations. Engineers should generally respect legitimate confidentiality 
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obligations. However, confidentiality does not override the paramount duty to 
protect public safety. Engineers may face difficult situations where serious public 
danger exists, but organizational leadership seeks secrecy or suppression of 
information. These situations require careful ethical judgment balancing 
confidentiality, legal obligations, technical evidence, and public protection 
responsibilities. 
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CHAPTER 9 

Conflicts of Interest and Ethical Independence 

 

9.1 Understanding Conflicts of Interest 

A conflict of interest occurs when an engineer's personal, financial, 
organizational, political, or relational interests have the potential to compromise, 
or appear to compromise, the engineer's ability to exercise objective professional 
judgment. The ethical concern arises not necessarily because unethical conduct 
has already occurred, but because the conflict creates conditions where 
professional judgment may become impaired or biased. Engineering requires 
identifying, disclosing, managing, and when necessary, avoiding conflicts that 
could compromise integrity. 

Some conflicts are obvious and direct, while others are subtle and develop 
gradually over time. For example, an engineer who has a financial stake in a 
contractor's business while overseeing that contractor's work faces an obvious 
conflict. Or an engineer whose longstanding collegial relationships lead them to 
be less rigorous in reviewing a colleague's design faces a subtler one. Both are 
ethically significant. Conflicts of interest represent one type of ethical pressure 
that can push engineers away from their public duty. 

9.2 Why Ethical Independence Matters 

The engineering profession relies upon the assumption that engineers provide 
technically honest and independent evaluations. Owners, regulators, courts, 
governmental agencies, operators, investors, contractors, and the public often 
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make important decisions based upon engineering recommendations. If 
engineers allow personal gain, political pressure, favoritism, or organizational 
loyalty to override objective technical evaluation, dangerous conditions may 
result. Projects may proceed despite hidden deficiencies, risks may be minimized 
improperly, or unsafe conditions may remain unaddressed. 

Ethical independence serves as a safeguard protecting society from biased 
engineering decisions. The engineer's responsibility is not merely to satisfy 
employers or clients, but to ensure that technical judgments remain grounded in 
competence, evidence, and public protection. This independence is especially 
important because most engineering risks are invisible to the public. 

9.3 Financial Conflicts of Interest 

Financial incentives are among the most common sources of conflicts of interest. 
Engineers may face situations where personal financial benefit conflicts with 
objective professional judgment. This includes ownership interests in suppliers 
or contractors, commission-based compensation tied to project approval, 
undisclosed consulting relationships, or personal investments affected by 
engineering decisions. Financial conflicts can influence judgment in subtle ways, 
even among honest engineers who have not consciously compromised their 
objectivity. 

Ethical practice requires engineers to disclose significant financial interests that 
could reasonably affect professional judgment. In some situations, disclosure 
alone may be sufficient if transparency allows appropriate oversight. In other 
cases, the conflict may be severe enough that the engineer should remove 
themselves from decision-making responsibilities entirely. Good intentions do 
not eliminate conflict concerns. Even honest individuals may experience 
unconscious bias when personal financial interests are involved. 

9.4 Organizational and Employer Pressures 

Many ethical conflicts arise within organizational environments where 
employers, clients, political authorities, or corporate leadership exert pressure 
on engineering personnel. Organizations may seek accelerated schedules, 
reduced costs, minimized regulatory scrutiny, optimistic performance 
projections, or suppression of unfavorable technical findings. Engineers may feel 
pressure to align technical conclusions with business objectives rather than 
objective engineering evaluation. Such pressures can be difficult to resist because 



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 44 

engineers often depend upon employers for income, career advancement, and 
professional reputation. 

Ethical independence does not mean engineers should become adversarial 
toward employers or clients. Many organizations operate responsibly and value 
sound engineering judgment. The key distinction is between legitimate business 
efficiency and improper pressure that compromises engineering integrity or 
public safety. Engineers must be able to make that distinction clearly and act 
accordingly. 

9.5 The Appearance of Impropriety 

Engineering ethics recognizes that public confidence depends not only upon 
actual integrity, but also upon the appearance of integrity. Situations that create 
reasonable suspicion of compromised objectivity may damage trust even if no 
actual misconduct occurred. This principle does not require engineers to avoid all 
outside relationships or interests. Rather, it requires awareness of how 
professional conduct appears from the perspective of the public and other 
stakeholders. Preserving trust often requires avoiding situations that create 
ambiguity regarding professional independence. 

9.6 Ethical Independence During Expert Testimony 

Engineers providing expert testimony, forensic analysis, litigation support, 
arbitration assistance, or regulatory opinions face particularly important ethical 
responsibilities. Expert engineers are often retained by parties with strong 
financial or legal interests in the outcome of disputes. This creates substantial 
potential for pressure to tailor opinions toward desired conclusions. Engineers 
must resist becoming advocates disguised as independent experts. The credibility 
of engineering testimony depends upon the perception that engineers remain 
objective rather than functioning merely as hired spokespersons for 
predetermined positions. 
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CHAPTER 10 

Whistleblowing and the Duty to Report Unsafe Conditions 

 

10.1 The Ethical Duty to Protect the Public 

One of the most difficult and consequential ethical responsibilities faced by 
engineers involves situations where unsafe conditions, fraudulent conduct, 
negligence, regulatory violations, or substantial public hazards remain 
uncorrected despite internal efforts to address them. In such situations, 
engineers may face the question of whether they have a duty to report dangerous 
conditions to outside authorities or other responsible parties. 

From an engineering ethics perspective, the underlying principle is precise: 
engineers possess a professional duty to protect public health, safety, and welfare 
when serious danger exists. The ethical challenge arises because engineers 
simultaneously owe duties involving confidentiality, loyalty to employers or 
clients, professional relationships, and organizational cooperation. In severe 
situations, these obligations may conflict with the paramount responsibility to 
protect the public. Ethical engineering requires careful judgment regarding when 
internal resolution efforts are sufficient and when further reporting becomes 
necessary to prevent harm. 

10.2 Why These Situations Are So Difficult 

Whistleblowing situations are often extraordinarily difficult because they may 
involve severe personal and professional consequences for the engineer. 
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Engineers who report serious concerns may face retaliation, career damage, 
termination, lawsuits, professional isolation, or financial hardship. In some 
organizational cultures, individuals raising concerns may be viewed as disloyal 
or disruptive even when their concerns are technically justified. 

Engineering situations are rarely perfectly clear-cut. Engineers may struggle with 
uncertainty regarding the severity of the risk, the adequacy of available evidence, 
or the likelihood that internal corrective efforts might eventually succeed. This is 
precisely why ethical courage is so important. Engineers may occasionally face 
situations where protecting the public requires substantial personal sacrifice, and 
the profession acknowledges that this is real and that it matters. 

10.3 Internal Resolution Should Normally Come First 

In most cases, ethical engineers should first attempt to resolve concerns 
internally through appropriate professional and organizational channels. 
Internal resolution efforts may involve discussing concerns with supervisors, 
preparing technical documentation, requesting peer review, consulting ethics 
officers or legal counsel, escalating concerns through management structures, or 
formally documenting identified hazards. Many safety issues can and should be 
corrected within organizations when concerns are communicated clearly and 
supported by evidence. 

However, internal reporting must be meaningful rather than superficial. 
Engineers should ensure that concerns are documented clearly enough that 
responsible parties understand the seriousness of the issue and possess sufficient 
information to take corrective action. If internal efforts are ignored, suppressed, 
delayed unreasonably, or retaliated against while serious public danger persists, 
ethical responsibilities may require further action. 

10.4 The Threshold for External Reporting 

The ethical threshold for external reporting generally involves credible evidence 
that substantial danger, illegality, fraud, gross negligence, or serious threats to 
public health, safety, or welfare exist and are not being addressed responsibly. 
Not every disagreement or technical dispute justifies external reporting. 
Engineering practice frequently involves differing professional opinions 
regarding methods, assumptions, or risk tolerances. 

Several important factors influence ethical evaluation. They include the severity 
of potential harm, the likelihood of occurrence, the reliability of available 
evidence, the immediacy of the danger, the adequacy of internal response efforts, 



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 47 

and whether additional delay may place the public at increased risk. Engineers 
must therefore evaluate not only whether a technical disagreement exists, but 
whether failure to act could reasonably contribute to serious public harm. 

The flowchart in Figure 6 illustrating the sequential steps an engineer should 
consider when facing a potential safety or ethics concern. Decision nodes should 
prompt the engineer to evaluate severity of risk and adequacy of internal 
response at each stage. 

 
Figure 6: Ethics Escalation Pathway. 

10.5 Documentation and Evidence 

Careful documentation is critically important in whistleblowing situations. 
Engineers should maintain accurate records of observations, calculations, 
reports, communications, inspection findings, test results, meeting discussions, 
directives received, and efforts made to resolve concerns internally. 
Documentation should remain factual, professional, and technically grounded 
rather than emotional or speculative. Objective evidence strengthens credibility 
and increases the likelihood that legitimate concerns will receive serious 
consideration from appropriate authorities. 

10.6 Historical Lessons from Engineering Failures 

Many major engineering disasters have involved ignored warnings, suppressed 
concerns, inadequate communication, or organizational resistance to 
acknowledging risk. In numerous cases, engineers, inspectors, technicians, or 
subordinate personnel recognized warning signs before catastrophic failures 
occurred. These concerns were sometimes dismissed, minimized, delayed, or 
overridden by financial, political, or organizational pressures. Historical patterns 
demonstrate why engineering ethics places such strong emphasis upon honest 

Document the concern with 
technical specificity.1
Raise the concern with an 
immediate supervisor.2
If unresolved, escalate within the organization 
(department head, safety officer, ethics hotline).3
If unresolved and serious danger persists, consider consultation 
with legal counsel or the professional licensing board.4

5 As a last resort, report to the appropriate external 
regulatory authority. 

© MondoScience
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communication, independent judgment, and the willingness to act when 
substantial public danger exists. Whistleblowing responsibilities exist because 
history repeatedly demonstrates the catastrophic consequences that may occur 
when legitimate concerns are ignored.  

For example, Roger Boisjoly, the Morton Thiokol engineer who raised O-ring 
concerns the night before the Challenger launch and later testified before the 
Presidential Commission, was subsequently ostracized by colleagues and 
eventually left the company (Presidential Commission, 1986). This illustrates that 
ethical courage in engineering can carry serious personal cost even when the 
engineer's judgment proves correct. 
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CHAPTER 11 

The Ethical Foundation of Engineering Practice 

 

11.1 The Design Phase as an Ethical Activity 

Engineering design is not a purely technical activity. Every design decision 
involves ethical dimensions because design choices directly influence public 
safety, infrastructure reliability, environmental impact, operational 
functionality, and long-term maintenance requirements. The design phase is 
where many of the most consequential decisions affecting public welfare are 
made, often long before anyone sets foot on a job site. 

Design decisions determine what materials will be used, what loads systems will 
be designed to carry, what redundancies will exist, what maintenance 
requirements will be embedded, and what failure modes are or are not addressed. 
They also determine what assumptions are made about how the facility will be 
operated, maintained, and modified over its lifetime. Each of these decisions 
carries ethical weight. 

11.2 Recognizing and Managing Design Uncertainty 

No design is based on perfectly complete information. Geotechnical conditions 
may not be fully characterized, future occupancy patterns may be uncertain, 
environmental loadings may vary beyond anticipated ranges, material properties 
may exhibit variation, and long-term degradation mechanisms may not be fully 
predictable. Ethical design requires engineers to explicitly identify significant 
uncertainties, evaluate their potential consequences, and apply appropriate 
conservatism or additional investigation to manage them. 
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An engineer who is aware of significant design uncertainty but does not 
document it, does not communicate it to the owner, and does not address it with 
appropriate conservatism has made an ethical error independent of the technical 
quality of the design. The decision to proceed despite uncertainty, without 
acknowledging it, is itself a judgment that belongs in the engineering record. 

11.3 Review and Verification as Ethical Obligations 

Design review is a mechanism for catching errors before they become physical 
realities. Peer review, independent checking, and quality assurance procedures 
exist because even competent engineers make mistakes under the pressures of 
schedule, budget, and cognitive load. Engineers should participate in design 
review actively, both as the subject of review and as reviewers of others' work. 

The discipline to subject one's own work to genuine scrutiny is a mark of 
professional maturity. An engineer who resists peer review because they are 
confident in their own judgment has confused confidence with competence. The 
most experienced engineers in any field typically have the strongest instinct to 
have their work independently checked. 

11.4 Construction Oversight and Field Conditions 

Responsible charge extends beyond office-based design activities. Many 
engineering responsibilities continue during construction, fabrication, 
installation, commissioning, operations, and maintenance phases. Field 
conditions often differ from assumptions made during design. Unexpected 
geotechnical conditions, material substitutions, construction deviations, 
environmental factors, operational changes, or unforeseen interactions may arise 
during project execution. 

Engineers will need to remain sufficiently engaged during implementation 
phases to evaluate whether changes or field conditions affect safety, 
performance, or compliance. Ignoring field realities or disengaging entirely after 
design completion may create substantial risks. This engagement does not 
require constant physical presence at a project site. It will require sufficient 
involvement and oversight to maintain informed professional control over 
engineering decisions affecting public safety. 

11.5 Shop Drawings and Submittals 

The review of shop drawings, product submittals, and contractor-prepared 
documents is one of the most ethically significant activities in construction-phase 
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engineering practice, and one of the most frequently mishandled. The Hyatt 
Regency walkway collapse of 1981 is among the most analyzed examples in which 
a connection detail was modified during the shop drawing process in a way that 
doubled the load on the supporting rod connection. The engineering firm's 
review of the shop drawing did not catch the critical implication of that change 
(Rubin & Banick, 1987). Whether this represented inadequate review, rubber 
stamping, or a failure of the review process itself, the consequences were severe 
with 114 fatalities. 

Ethical shop drawing review requires engineers to evaluate submittals for 
conformance with design intent and for technical adequacy, not merely for 
administrative completeness. The standard "reviewed for general conformance" 
notation does not eliminate engineering responsibility when deviations from 
design intent are present and reviewable. 

11.6 Inspection and Quality Assurance 

Engineering inspection during construction provides a critical quality control 
function by verifying that work is being performed in accordance with the 
contract documents, applicable codes, and accepted engineering standards. 
Ethical inspection requires honesty and consistency, and inspection findings 
should be documented accurately and completely, including conditions that do 
not meet requirements. 

One of the most common ethical failures in construction oversight is the 
tendency to approve work that almost meets requirements, or to avoid 
documenting deficiencies because doing so might create conflict with a 
contractor or delay a project. These impulses are understandable in the context of 
the pressures of construction administration. They are not, however, ethically 
acceptable when the result is that substandard work enters the permanent record 
as accepted. 
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CHAPTER 12 

Ethical Failures and Lessons from Engineering Disasters 

12.1 Learning From Catastrophic Failure 

Engineering disasters provide some of the most instructive and sobering lessons 
available to the profession. Catastrophic failures rarely result solely from isolated 
technical mistakes or singular acts of negligence. More commonly, they emerge 
from combinations of communication failures, ignored warnings, organizational 
pressure, normalized deficiencies, inadequate oversight, and compromised 
professional judgment. Studying these failures carefully, without minimizing 
them or using them merely as cautionary spectacle, is one of the most important 
activities in engineering education. 

The cases summarized below are drawn from well-documented public 
investigations and represent a range of engineering disciplines, time periods, and 
failure types. In each case, the primary contributing factors included identifiable 
ethical failures that competent engineering practice should have prevented or at 
least detected earlier. 

12.2 The Hyatt Regency Walkway Collapse (1981) 

The Hyatt Regency collapse in Kansas City remains one of the most extensively 
studied examples of construction-phase engineering accountability failure. 
During the preparation of shop drawings, a contractor changed the connection 
design from a single continuous rod to two separate rods (see Figure 7). This 
seemingly straightforward change doubled the load applied to the upper box 
beam connection, a condition that exceeded the connection's capacity by a factor 
of approximately two. The engineering firm reviewed the shop drawing and did 
not identify or object to the change. 

What makes this case particularly instructive is that the error was identifiable 
through routine engineering review. The fatal design was present in documents 
submitted for engineering approval. This means that the failure was not an 
unforeseeable consequence of a novel technology or an unpredictable field 
condition. It was a missed opportunity during a routine professional obligation. 
Subsequent licensing board investigations and court proceedings addressed 
directly the question of what constitutes adequate engineering review of shop 
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drawings, with implications that shaped professional standards for construction-
phase oversight (Rubin & Banick, 1987). 

 

 
Figure 7: Connection details of the cross beam for the elevated walkway in the Hyatt Regency Center. 

Original connection design (a) and the modified design (b). 
 

12.3 The Space Shuttle Challenger Disaster (1986) 

The Challenger disaster is among the most thoroughly documented cases of 
organizational pressure overriding engineering judgment. Engineers at Morton 
Thiokol, the manufacturer of the solid rocket boosters, raised specific technical 
objections to launching in the cold temperatures forecast for January 28, 1986. 
Their concerns focused on the behavior of O-rings at low temperatures and the 
risk that the field joints would not seal properly. The launch decision was 
ultimately made by managers who asked engineers to take off their engineering 
hats and think like managers instead. 

The Presidential Commission's investigation found that the O-ring problems were 
known prior to the disaster, and that information about them had not been 
effectively communicated upward through NASA's management hierarchy 
(Presidential Commission, 1986). Diane Vaughan's subsequent sociological 
analysis identified the phenomenon of normalization of deviance: the repeated 
occurrence of O-ring erosion without catastrophic failure had led NASA to treat 
the anomalies as acceptable rather than as warnings (Vaughan, 1996). The 
disaster illustrates how engineering judgment, organizational communication, 
and the willingness to act on uncomfortable technical conclusions interact in real 
institutional environments. 
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12.4 The I-35W Bridge Collapse (2007) 

 

 
Figure 8: Collapsed portion of the I-35W Mississippi River Bridge (US Coast Guard). 

 

The collapse of the I-35W highway bridge over the Mississippi River in 
Minneapolis on August 1, 2007, killed 13 people and injured 145 (Figure 8). The 
National Transportation Safety Board determined that the probable cause was the 
failure of undersized gusset plates in the original 1967 bridge design, a failure 
triggered by the additional dead load from construction materials and equipment 
placed on the bridge deck on the day of the collapse (NTSB, 2008). The original 
design error had survived decades of inspection without detection. 

The ethical dimensions of this disaster extend beyond the original design error. 
The bridge had been rated "structurally deficient" in federal inspection records. 
Inspection protocols focused on visible deterioration rather than on verifying the 
adequacy of original design calculations. The lesson is not simply that design 
errors should be caught, but that inspection programs should be designed to 
identify the range of failure modes that are plausible, including errors that may 
have been present since original construction. 

12.5 Common Patterns Across Engineering Disasters 

Several patterns recur across engineering disasters with notable consistency. 
Communication failures are among the most common: warning signs existed, 
concerns were raised at some level, but information did not reach the people or 
organizations capable of acting on it. Organizational pressure to meet schedules, 
reduce costs, or avoid conflict influenced technical decision-making. The 
normalization of deviance allowed acknowledged deficiencies to be reframed as 



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 55 

acceptable rather than as risks. And the ambiguity of accountability in complex 
organizations allowed individuals at multiple levels to believe that someone else 
was responsible for addressing known problems. 

These patterns are important not because they assign blame, but because they 
describe systemic conditions that ethical engineering practice is specifically 
designed to counter. This includes independent judgment, honest 
communication, clear lines of responsible charge, respect for warning signs, and 
a culture that supports raising concerns. These are all specific antidotes to the 
specific failure modes that have produced catastrophic engineering failures 
repeatedly throughout history. Table 3 on the next page summarizes some of 
these cases. 

 

  



Engineering Judgment, Responsible Charge & Public Welfare  

© Cadistics LLC Page 56 

Table 3: Selected Major Engineering Failures and their Primary Ethical Contributing Factors. 
Incident 
(Year) 

Deaths / 
Injuries 

Primary Technical 
Failure 

Key Ethical Contributing 
Factors 

Tacoma 
Narrows 
Bridge 
Collapse (1940) 

0 deaths / 0 
injuries (bridge 
only) 

Aerodynamic resonance 
(flutter) due to solid plate 
girder design; insufficient 
attention to wind 
behavior 

Overconfidence in prior 
suspension bridge 
conventions; inadequate 
independent review of 
aerodynamic effects 

Hartford Civic 
Center Roof 
Collapse (1978) 

0 deaths 
(collapsed at 
4:19 AM); 0 
injuries 

Errors in analysis of 
space truss; design 
software limitations not 
recognized by reviewers 

Insufficient independent peer 
review; overreliance on novel 
computer analysis without 
validation 

Hyatt Regency 
Walkway 
Collapse (1981) 

114 deaths / 216 
injuries 

Box beam hanger rod 
connection redesigned 
during shop drawing 
process, doubling load on 
critical connection 

Rubber stamping of shop 
drawing changes; failure of 
engineering oversight during 
construction submittal review 
(Rubin & Banick, 1987) 

Space Shuttle 
Challenger 
(1986) 

7 deaths O-ring failure at low 
temperature; field joint 
did not seal under launch 
conditions 

Management override of 
engineer objections; 
normalization of O-ring 
anomalies; organizational 
pressure to launch (Vaughan, 
1996; Presidential 
Commission, 1986) 

I-35W Bridge 
Collapse, 
Minneapolis 
(2007) 

13 deaths / 145 
injuries 

Undersized gusset plates 
in original 1967 design; 
additional dead load from 
construction staging 
equipment 

Design error not identified 
during decades of inspection; 
deferred maintenance; 
inspection protocols not 
updated (NTSB, 2008) 

Deepwater 
Horizon (2010) 

11 deaths / 17 
injuries 

Well integrity failures; 
misinterpretation of 
negative pressure test 
results; blowout 
preventer failure 

Production pressure 
overriding safety concerns; 
misrepresentation of well 
status; inadequate 
independent verification 
(National Commission, 2011) 

Sources: Columbia Accident Investigation Board (2003); National Transportation Safety Board (2008); National 
Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling (2011); Presidential Commission on the 
Space Shuttle Challenger Accident (1986); Rubin & Banick (1987); Vaughan (1996). 
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CHAPTER 13 

Emerging Ethical Challenges in Modern Engineering 

 

13.1 The Changing Nature of Engineering Responsibility 

Engineering ethics has traditionally focused on physical infrastructure, industrial 
systems, construction safety, environmental protection, and mechanical 
reliability. These responsibilities remain critically important. Modern 
engineering practice is simultaneously expanding into areas involving artificial 
intelligence (AI), automation, cybersecurity, biotechnology, autonomous 
systems, advanced communications, digital infrastructure, and large-scale data 
systems. These emerging technologies are transforming the nature of engineering 
itself, and the ethical obligations that accompany them. 

Modern engineers increasingly design systems capable of autonomous decision-
making, predictive analysis, remote operation, algorithmic control, and large-
scale societal influence. Unlike traditional engineering structures whose risks are 
often physically observable, modern technological risks may involve hidden 
vulnerabilities. This can include software failures, algorithmic bias, cyber 
intrusion, cascading digital disruptions, or unintended behavioral consequences. 
The engineer's ethical obligation to protect public health, safety, and welfare 
remains unchanged in principle while becoming significantly more complex in 
application. 
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13.2 Artificial Intelligence and Ethical Accountability 

AI represents one of the most significant emerging ethical challenges in modern 
engineering practice. AI systems are increasingly integrated into transportation 
systems, healthcare infrastructure, industrial automation, energy management, 
security systems, financial systems, and public infrastructure operations. One of 
the central ethical questions surrounding AI involves accountability. Traditional 
engineering systems generally involve direct human oversight and deterministic 
behavior. AI systems may instead operate probabilistically, adapt over time, and 
produce outputs that are difficult to interpret fully. 

This creates ethical concerns regarding responsibility when failures occur. 
Engineers cannot assume that accountability disappears merely because 
decisions were generated algorithmically. Human engineers remain responsible 
for understanding system limitations, evaluating risks, verifying reliability, and 
ensuring appropriate safeguards exist. Engineers working with AI systems must 
be able to answer questions such as: Under what conditions may the system fail? 
How transparent are the decision-making processes? What safeguards exist 
against dangerous outputs? Can operators intervene effectively during 
malfunction? Meaningful human oversight over systems capable of affecting 
public safety is a non-negotiable ethical requirement. 

13.3 Cybersecurity as a Public Safety Responsibility 

Cybersecurity has become a major engineering ethics issue because modern 
infrastructure increasingly depends upon digitally connected systems. Electrical 
grids, water treatment plants, transportation systems, hospitals, industrial 
facilities, communication networks, and emergency response systems all rely 
heavily upon software and networked control systems. Cyber vulnerabilities are 
no longer merely information technology concerns. They represent potential 
public safety hazards capable of disrupting critical infrastructure and 
endangering human life. 

Engineers should therefore recognize cybersecurity as part of their broader 
responsibility to protect public welfare. Ignoring known vulnerabilities, failing to 
update critical systems, using insecure architectures, or prioritizing convenience 
over security may create serious societal risks. Cybersecurity risks often remain 
invisible until catastrophic failure occurs, which means ethical engineering 
requires proactive vulnerability evaluation rather than waiting for attacks or 
system compromises to reveal weaknesses. 
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13.4 Automation and Human Dependency 

Automation technologies can significantly improve efficiency, consistency, 
precision, and operational capability. However, automation also introduces 
ethical challenges involving human dependency, reduced situational awareness, 
skill degradation, and overreliance upon technological systems. Highly 
automated environments may encourage operators to trust systems excessively 
without maintaining sufficient understanding of underlying processes. In critical 
infrastructure environments, excessive automation dependency may reduce the 
ability of human personnel to respond effectively during abnormal conditions or 
system failures. 

Engineers will need to evaluate not only how automated systems perform under 
ideal conditions, but also how humans interact with automation during 
emergencies, failures, cyber incidents, or unexpected scenarios. Designing 
ethical automated systems requires consideration of operator training, fallback 
procedures, manual override capability, fail-safe behavior, alarm clarity, and 
system transparency. Public safety may be compromised when automation 
convenience erodes human understanding or preparedness. 

13.5 The Ethical Problem of Technological Overconfidence 

Rapid technological advancement can sometimes create unrealistic confidence 
that innovation automatically solves societal problems. History repeatedly 
demonstrates that new technologies often create unforeseen risks alongside 
benefits. Engineers working with emerging systems should resist the assumption 
that technical sophistication alone guarantees superior outcomes. Simpler 
systems are sometimes more robust, understandable, maintainable, and resilient 
than highly complex alternatives. 

Innovation should be approached with both optimism and disciplined caution. 
Technological sophistication does not eliminate the need for conservative 
judgment, independent oversight, peer review, operational testing, or ethical 
accountability. As technology becomes more powerful and interconnected, the 
ethical responsibilities of engineers become even more important because 
society depends upon trustworthy professionals to guide technological 
advancement responsibly. 
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CHAPTER 14 

Maintaining Ethical Excellence Throughout an Engineering 
Career 

 

14.1 Ethics as a Lifelong Professional Obligation 

Ethical responsibility does not diminish with experience or seniority. If anything, 
it grows more complex. Engineers who begin their careers focused primarily on 
technical competence and task execution, gradually assume greater 
responsibility involving supervision, management, responsible charge, public 
communication, mentoring, regulatory interaction, strategic planning, and 
organizational leadership. These expanded roles frequently create increasingly 
complex ethical challenges, and the habits formed in early career often define 
how those challenges are navigated. 

Maintaining ethical excellence requires continuous professional discipline rather 
than passive reliance upon past training or prior reputation. Ethical decline 
rarely occurs suddenly. More often, it develops gradually through complacency, 
normalization of shortcuts, excessive confidence, organizational pressure, 
fatigue, or erosion of professional vigilance. Ethical excellence requires 
conscious resistance to these influences throughout every stage of a career. 

14.2 Professional Humility and Intellectual Honesty 

One of the most important characteristics of ethical engineers is professional 
humility. Engineering knowledge is vast, technologies evolve continuously, and 
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no individual can fully master every aspect of modern engineering practice. 
Humility does not indicate weakness or lack of competence. It reflects awareness 
of complexity, uncertainty, and the limits of personal knowledge. Ethical 
engineers recognize that overconfidence may create significant danger because it 
reduces openness to review, questioning, correction, and continued learning. 

Intellectual honesty is closely connected to humility. Engineers behave ethically 
when they acknowledge uncertainty honestly, admit mistakes when they occur, 
reconsider assumptions when evidence changes, and avoid pretending certainty 
where substantial unknowns remain. This mindset strengthens rather than 
weakens engineering reliability because it encourages verification, peer review, 
conservative judgment, and continuous improvement. 

14.3 Avoiding Ethical Drift 

Ethical drift refers to the gradual erosion of professional standards over time. It 
can happen through repeated exposure to compromised practices, normalized 
shortcuts, organizational pressure, or complacency. This phenomenon is 
especially dangerous because individuals may not recognize ethical decline while 
it is occurring. Small compromises may initially appear harmless or temporary, 
but repeated accommodation of questionable practices can gradually alter 
professional judgment and organizational culture. 

Examples of ethical drift may include accepting increasingly incomplete 
documentation, tolerating reduced review rigor, minimizing recurring 
deficiencies, overlooking procedural deviations, approving work without 
adequate oversight, or allowing production pressure to dominate engineering 
evaluation. Engineers can actively resist such gradual erosion by periodically 
reevaluating practices against professional standards and foundational ethical 
principles. Maintaining ethical awareness requires intentional reflection rather 
than passive adaptation to organizational habits. 

14.4 Mentorship and Ethical Leadership 

Experienced engineers possess important ethical responsibilities toward younger 
professionals entering the field. Engineering culture and professional behavior 
are often learned through observation and mentorship as much as through 
formal education. Senior engineers influence how younger engineers perceive 
acceptable conduct, communication standards, risk tolerance, accountability, 
documentation practices, and professional responsibility. 
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Ethical leadership involves modeling integrity consistently through daily 
professional behavior. Younger engineers learn not only from what senior 
personnel say, but from what they tolerate, prioritize, reward, or ignore. 
Organizations with strong ethical mentorship cultures tend to develop more 
resilient professional standards over time because ethical principles become 
embedded within everyday practice rather than existing only as formal policies. 
Ethical leaders encourage questioning, support honest communication, welcome 
peer review, and create environments where concerns can be raised without fear 
of retaliation. 

14.5 Balancing Career Ambition and Ethical Integrity 

Engineering careers often involve competitive pressures associated with 
advancement, financial success, project acquisition, organizational influence, or 
professional recognition. Ambition itself is not unethical. The risk arises when 
career objectives begin to compete with professional judgment or public 
protection responsibilities. Temptations may arise to exaggerate qualifications, 
minimize concerns, accelerate approvals improperly, prioritize profitability over 
safety, or avoid unpopular technical conclusions to preserve organizational favor. 

Long-term professional credibility depends upon integrity rather than short-term 
personal gain. Ethical careers are often more durable and respected over time 
because public trust and professional reputation are built upon consistent 
honesty, competence, and accountability. The engineering profession ultimately 
depends upon individuals willing to prioritize ethical responsibility above 
personal advancement when conflicts arise. 

 

Ethical Self-Reflection: Questions for Periodic Review 

• Am I maintaining genuine competence within my current responsibilities? 
• Have I become complacent regarding design review or construction 

oversight? 
• Am I communicating concerns honestly and completely, in writing where 

appropriate? 
• Have production pressures begun to influence technical judgment in ways I 

would be uncomfortable defending? 
• Am I creating environments where the people who work with me can raise 

concerns without fear? 
• Would I be comfortable publicly defending my recent decisions if a failure 

occurred? 
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• Am I remaining faithful to the paramount duty to protect the public? 
Source: Adapted from ethical self-assessment frameworks in Harris et al. (2019). 
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CHAPTER 15 

Conclusion 

15.1 The Engineer's Enduring Obligation 

Professional engineering carries a weight of consequence that few other 
occupations share. The structures, systems, and infrastructure engineers design, 
approve, and oversee may remain in service for generations, affecting the lives of 
people who will never know the engineer's name. That directness of consequence 
is what gives engineering ethics its seriousness, and what makes the obligation to 
hold paramount the public health, safety, and welfare more than a professional 
formality. It is the defining purpose of engineering licensure. 

Technical competence and ethical responsibility cannot be separated. An 
engineer with strong moral intentions but insufficient knowledge may create 
danger through incompetence. A technically capable engineer who lacks 
integrity may create equal danger through dishonesty or negligence. Sound 
engineering practice requires both, sustained continuously across a career rather 
than demonstrated once at the point of licensure. Responsible charge, practiced 
genuinely rather than nominally, is the mechanism through which this 
accountability is exercised in daily professional life. The seal an engineer affixes 
to a document is a personal certification of the work. 

Independent professional judgment sits at the center of these obligations. 
Engineers regularly encounter pressure involving budgets, schedules, 
organizational priorities, and political considerations. These are unavoidable 
realities of practice. They cannot, however, ethically override legitimate 
concerns involving public safety. Resisting such pressure requires both analytical 
clarity and personal courage. History provides repeated, documented examples 
of what occurs when warning signs are minimized, concerns are suppressed, or 
organizational convenience is allowed to override engineering judgment. The 
consequences are frequently catastrophic and irreversible, and the lessons drawn 
from these major engineering failures describe specific, identifiable failure 
modes that sound ethical practice is designed to prevent. 

Honest communication is equally foundational. Engineering systems are largely 
invisible to the public, whose safety depends upon engineers providing accurate 
technical information to those responsible for making decisions. Incomplete 
reporting, selective disclosure, or suppression of unfavorable findings 
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undermines that dependency in ways that may not become apparent until failure 
occurs. Documentation, peer review, and transparent communication of 
uncertainty are direct mechanisms of public protection. 

15.2 The Road Ahead 

The scope of engineering responsibility is expanding. AI, automation, 
cybersecurity, biotechnology, and increasingly interconnected infrastructure are 
creating new ethical challenges that existing codes and regulations are still 
catching up to. Engineers working with autonomous systems remain personally 
accountable for the behavior of those systems. Cybersecurity vulnerabilities in 
critical infrastructure are public safety concerns and should not be viewed as just 
information technology problems. Technological sophistication does not 
substitute for conservative judgment, meaningful human oversight, or individual 
accountability. 

Maintaining ethical excellence in this environment requires more than good 
intentions at career entry. It requires active resistance to ethical drift, the gradual 
normalization of shortcuts and compromised standards that develops quietly 
under sustained organizational or financial pressure. It requires mentorship that 
models integrity as well as technical skill. And it requires periodic honest self-
reflection about whether current practices would withstand scrutiny if a failure 
were to occur. 

The engineer who holds paramount the public welfare, exercises genuine 
responsible charge, communicates truthfully under pressure, and sustains 
independent professional judgment across a career is fulfilling not just the letter 
of engineering licensure but its purpose. That commitment, repeated by 
individual engineers across every discipline and every jurisdiction, is what 
allows the profession to remain worthy of the public trust it has been granted. 
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