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Canary in the Mine

Canary in the Mine: An LLM Augmented Survey of

Disciplinary Complaints to the Ordre des ingénieurs du

Québec (O1Q)

Abstract

This study investigates disciplinary incidents involving engineers in Quebec, shed-
ding light on critical gaps in engineering education. Through a comprehensive review
of the disciplinary register of the Ordre des ingénieurs du Québec (OIQ)’s disciplinary
register for 2010 to 2024, researchers from engineering education and human resources
management in technological development laboratories conducted a thematic analysis
of reported incidents to identify patterns, trends, and areas for improvement. The
analysis aims to uncover the most common types of disciplinary incidents, underlying
causes, and implications for the field in how engineering education addresses (or fails
to address) these issues. Our findings identify recurring themes, analyze root causes,
and offer recommendations for engineering educators and students to mitigate simi-
lar incidents. This research has implications for informing curriculum development,
professional development, and performance evaluation, ultimately fostering a culture
of professionalism and ethical responsibility in engineering. By providing empirical
evidence of disciplinary incidents and their causes, this study contributes to evidence-
based practices for engineering education and professional development, enhancing the

engineering education community’s understanding of professionalism and ethics.

1 Introduction

The engineering profession is built on a foundation of trust, integrity, and ethical conduct.
However, like any profession, engineering is not immune to instances of misconduct, negli-
gence, and unethical behavior. The Ordre des ingénieurs du Québec (OIQ)’s disciplinary
register provides a unique window into the types of complaints filed against engineers in
Quebec. Much like a canary in a coal mine, these complaints act as early warning sig-

nals—symptoms of deeper, systemic issues within the profession that may otherwise go
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unnoticed. By analyzing these complaints, we can gain insight into the challenges facing the
engineering profession and identify areas for improvement in engineering education. By ana-
lyzing complaints against engineers, we gain valuable insights into the profession’s challenges
and can highlight key areas for improvement in engineering education. One key takeaway is
the need for students to be exposed to real-world examples of what constitutes misconduct,
rather than relying solely on abstract contexts, a charge traditional engineering ethics is

often guilty of.

This study uses large language models (LLMs) to analyze 387 disciplinary cases from
the Ordre des ingénieurs du Québec (OIQ) (2010-2024). We identify recurring misconduct
themes and assess how such violations can inform engineering ethics education. Results sug-
gest the need for deeper integration of real-world case studies into engineering curricula to
prevent similar infractions. Specifically, our analysis reveals a range of offenses. We provide
an in-depth examination of the article codes under which disciplinary decisions are rendered,

shedding light on the most common types of complaints and the corresponding penalties.

The findings of this study have significant implications for engineering education, high-
lighting the need for a pedagogical framework that addresses these disciplinary challenges.
By integrating ethics, professionalism, and accountability into engineering curricula, edu-
cators can help foster a culture of integrity and responsibility within the profession. This
research is of potential use for engineering educators, managers of engineers, engineering
students, and deontology scholars seeking to promote ethical conduct and professionalism in

engineering practice. The contributions of our paper are trifold:

1. A comprehensive analysis leveraging Large Language Models for human-in-loop the-
matic analysis of complaints filed against engineers in Quebec, providing quick insight

from the real world, into the types of violations that occur in the profession.

2. Implications for engineering educators that addresses disciplinary challenges in engi-
neering education, highlighting the need for ethics, professionalism, and accountability

in engineering curricula.

3. Implications for professional orders wishing to decrease misconduct by engaging with

the finer details of the training process.
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2 Background

Engineers face various ethical dilemmas in the workplace, ranging from infrequent to fre-
quent occurrences (I)). These dilemmas often involve conflicts between profit motives and
public good, leading some engineers to change careers (Il). Common ethical issues include
illegal waste dumping and data manipulation (2)). Research suggests a concerning link be-
tween academic dishonesty in engineering education and unethical behavior in professional
settings. Studies have found that engineering students are among the most likely to engage
in academic cheating (3; 4)). This behavior appears to correlate with unethical conduct in the
workplace, as demonstrated by surveys exploring decision-making patterns in both academic
and professional contexts (5)). These findings highlight the need for interventions to address
unprofessional behavior. Researchers have identified various approaches, with most interven-
tions targeting individuals rather than organizations and focusing on increasing awareness
(6). Sexual harassment is also often the most frequently targeted behavior for change. While
several promising interventions exist, the majority consist of single-component, in-person
education sessions, with fewer studies addressing institutional culture or behavior change
directly ((6).

Studies also indicate that engineering students self-report high frequencies of cheating
in college (5). This behavior correlates with academic dishonesty in high school and other
deviant behaviors like petty theft and lying (4). Multiple investigations have explored the
relationship between academic cheating and workplace ethics, finding similarities in decision-
making processes across academic and professional contexts. Frequent cheaters in high school
were more likely to violate workplace policies (5). These findings raise significant concerns
for engineering educators, corporations, and society, highlighting the need to address aca-
demic integrity to promote ethical professional conduct (4)). The research emphasizes the
importance of understanding students’ perceptions of cheating and developing strategies to
increase academic integrity in engineering education. Professional licensing boards play a
crucial role in regulating the engineering profession, establishing ethical standards, and tak-
ing disciplinary actions against violations (7). Efforts to promote ethical behavior among
engineering students include incorporating ethics education into curricula and introducing
initiatives like the Engineers’ Affirmation, similar to the Hippocratic Oath (§)). These ap-
proaches aim to influence students’ ethical decision-making and reduce unprofessional con-
duct throughout their careers. Implementing such measures in engineering education may
help cultivate a stronger ethical foundation for future professionals and mitigate unethical

behavior in both academic and workplace settings.Disciplinary reports in engineering orders
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thus provide valuable insights into the professional misconduct of engineers. The Disciplinary
Council of the Ordre des ingénieurs du Québec (OIQ) is an autonomous and independent
administrative tribunal entrusted with a critical mission: protecting the public in Quebec,
Canada. As a key component of Quebec’s engineering regulatory framework, the Disciplinary
Council plays a vital role in ensuring that engineers in the province adhere to the highest

standards of professional conduct and ethics.

3 Methods

3.1 Introduction and Data Curation

The Disciplinary Council of the Ordre des ingénieurs du Québec (OIQ) is responsible for
adjudicating complaints concerning ethical violations in the professional conduct of its mem-
bers. These complaints may relate to the Code des professions, the Engineers Act, or the
Code of Ethics of Engineers, the latter being a regulation under the former two acts. Since
June 1, 2001, the Council’s decisions have been made publicly available via the SOQUIJ
website (9). For this study, we collected disciplinary decisions issued between 2010 and
2024 from the SOQUIJ database. Our focus is on cases involving violations of the Code of
Ethics of Engineers. We employ a large language model (LLM)-augmented thematic analysis
(e.g., (L0; 1T 12))) to identify recurring patterns in ethical breaches. Specifically, we extract
the unique violated articles from each judgment and categorize them according to thematic
groupings defined in the legal text (I3]). These violations are then analyzed across three time

periods: 2010-2014, 2015-2019, and 2020-2024.

3.2 Summarization Using LLMs

We used Google’s Gemini 2.0 Flash model (14)), accessed via LangChain (15)), a framework for
integrating LLMs in processing pipelines. LangChain utilities include prompt templates, doc-
ument loaders, and integrations with cloud platforms like Google Vertex AI. The disciplinary
judgment documents were downloaded and converted into plain text using LangChain’s
UnstructuredWordDocumentLoader. Texts were summarized using the "stuffing" method

in a zero-shot setting with the following prompt:

You are a helpful assistant that summarizes text. Summarize the following text
identifying all the charges and counts: {text}. Once summarized, include a sum-
mary of the circumstances, as well as identify all charges the accused is ultimately

found guilty of.
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Our large language model (LLM)-augmented workflow for extracting violated legal arti-

cles from disciplinary judgments involves the following structured sequence:

Require: Disciplinary records in .docx or .doc format (387 cases from SOQUIJ (9)))

[u—y

: for each judgment document do

X

Convert to plain text using UnstructuredWordDocumentLoader (LangChain)
3:  Summarize document using Gemini 2.0 Flash via load_summarize_chain in
LangChain
(using zero-shot prompting and the “stuffing” method)
4:  Apply a one-shot prompt to extract guilty charge descriptions and article refer-
ences
Use Python regex to extract legal article numbers (e.g., "2.01", "3.01.01")
Record only unique articles per judgment
end for
Aggregate all unique article references
Group articles by time period: 2010-2014, 2015-2019, 2020-2024

10: Compute frequency distribution for each article across time periods

11: Output results as a histogram by theme and time window

3.3 Guilty Charge and Article Extraction

We further prompted Gemini using one-shot prompting to extract guilty charges and their
corresponding legal articles. A sample input and expected output were specified in the
prompt to guide formatting. Using Python’s regex library (16), we extracted article refer-
ences such as “2.01” or “3.02.03” from the model’s output. To ensure consistency, each article
was counted only once per judgment regardless of multiple appearances. This approach helps
mitigate over-representation of any article due to repetition in a single case. The extracted
articles were then mapped to thematic categories as outlined in the Code of Ethics of En-
gineers (13). This allowed us to aggregate the violations across time periods and perform
structured comparisons. We adopted a unique-per-judgment counting method—counting
each article only once per disciplinary case, regardless of how many times it was cited within
that case. This approach provides a clearer view of how widespread specific ethical breaches

are across the profession, helping to identify which articles are most frequently violated in a
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diverse set of contexts. By contrast, a total-count method would disproportionately weight
judgments with multiple charges under the same article, potentially skewing the results to-
ward a few severe cases. While this unique-per-judgment approach is more appropriate for
detecting systemic patterns in professional misconduct, we acknowledge that the total-count
perspective could be valuable in future analyses aimed at understanding the cumulative

burden or enforcement intensity associated with specific regulations.

3.4 Evaluation of Extraction Accuracy

Our task involves extracting the set of uniquely violated legal articles from disciplinary
judgment documents. To evaluate this, we conducted a task-based evaluation, comparing
the workflow’s extracted outputs (from generated summaries) against manually annotated
sets derived directly from the original judgments. We assumed an expected accuracy of
approximately 90%, based on Gemini 2.0 Flash’s strong factual consistency observed during
preliminary tests on small case sets. As a result, a sample size of 77 was estimated to
be sufficient to obtain an accuracy estimate within +6% with 95% confidence. To ensure
year-wise representation across the 2010-2024 period, we applied a proportional sampling
strategy where 77 files were sampled from the 387 disciplinary records such that each year
contributed in proportion to its presence in the full dataset. Each sampled file was manually

reviewed, and the true set of violated legal articles was annotated to serve as reference labels.

3.5 Evaluation Metrics and Results

To assess the performance of our article extraction pipeline, we conducted a task-based
evaluation using four standard metrics from information retrieval and natural language pro-
cessing: Jaccard accuracy, precision, recall, and F1-score. These metrics were chosen
to quantify the degree of alignment between the set of legal articles extracted by the LLM

and the ground truth article sets derived through manual annotation.

e Jaccard Accuracy measures the similarity between the predicted set of violated

articles (Apred) and the reference set (Age). It is defined as:

’Apred N Atrue ’

Jaccard Accuracy =
|Apred U Atrue’

This metric is particularly suitable for evaluating set-based tasks, as it penalizes both

false positives and false negatives.
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e Precision is the proportion of predicted article references that are correct. It is defined

as:
True Positives

Precision =
True Positives + False Positives

e Recall measures the proportion of actual article references that were correctly pre-

dicted, calculated as:

True Positives

Recall =

True Positives + False Negatives

e Fl-score is the harmonic mean of precision and recall, providing a single metric that

balances both:

Precision - 11
Flscore — 2. recision - Reca

Precision + Recall

Using a stratified sample of 77 disciplinary decisions spanning 2010 to 2024, we manually
annotated the true set of violated articles for each judgment and compared them to the

LLM-extracted sets. The results were as follows:

Jaccard Accuracy: 91.88%

Precision: 91.88%

Recall: 100.00%

e Fl-score: 92.89%

These results demonstrate that the LLM-based extraction pipeline performs with high
fidelity. The perfect recall indicates that no relevant article references were missed (i.e., no
false negatives), while the high precision reflects relatively few false positives.

False positives stemmed mainly from:
(1) Ambiguity in articles under suspended proceedings
(2) Misinterpretation of restated charges during sentencing

Despite these edge cases, the evaluation supports the reliability of the LLM workflow
for structured extraction of violated legal articles from disciplinary decisions. Manual an-
notations included only clearly adjudicated guilty charges. These results validate the LLM

pipeline’s high fidelity for ethical violation extraction.



Table 1: Violations tabulated across themes)

Article Code - Theme 2020-2024 2015-2019 2010-2014

2.01 Duties and Obligations towards the public 25 16 10

2.01(Regulation) Duties and Obligations towards the public 1 0 0

2.01 a) Duties and Obligations towards the public 1 1 1

2.01 b) Duties and Obligations towards the public 2 1 1

2.01 ¢) Duties and Obligations towards the public 3 1 1

2.03 Duties and Obligations towards the public 1 0 0

2.04 Duties and Obligations towards the public 41 10 15

3.01.01 Duties and Obligations towards the customer - 12 13 4
General provisions

3.01.02 Duties and Obligations towards the customer - 0 1 0
General provisions

3.01.03 Duties and Obligations towards the customer - 0 1 0
General provisions

3.01.04 Duties and Obligations towards the customer - 0 0 1
General provisions

3.02.01 Duties and Obligations towards the customer - In- 26 49 18
tegrity

3.02.02 Duties and Obligations towards the customer - In- 1 2 1
tegrity

3.02.03 Duties and Obligations towards the customer - In- 0 3 0

tegrity

Continued on next page
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Table 1: (continued) Violations: Public and Customer Duties (General, Integrity, Diligence)

Article Code - Theme 2020-2024 2015-2019 2010-2014

3.02.04 Duties and Obligations towards the customer - In- 38 11 11
tegrity

3.02.05 Duties and Obligations towards the customer - In- 1 0 0
tegrity

3.02.06 Duties and Obligations towards the customer - In- 0 0 1
tegrity

3.02.08 Duties and Obligations towards the customer - In- 11 b} 7
tegrity

3.02.09 Duties and Obligations towards the customer - In- 4 12 0
tegrity

3.02.10 Duties and Obligations towards the customer - In- 0 7 2
tegrity

3.03.01 Duties and Obligations towards the customer - 13 1 3
Availability and Diligence

3.03.02 Duties and Obligations towards the customer - 4 1 1
Availability and Diligence

3.03.03 Duties and Obligations towards the customer - 8 1 0
Availability and Diligence

3.03.04 Duties and Obligations towards the customer - 2 0 0

Availability and Diligence

Continued on next page
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Table 1: (continued) Violations: Public and Customer Duties (General, Integrity, Diligence)

Article Code - Theme 2020-2024 2015-2019 2010-2014

3.03.05 Duties and Obligations towards the customer - 3 0 0
Availability and Diligence

3.04.01 Duties and Obligations towards the customer - 13 8 10
Seal and signature

3.04.02 Duties and Obligations towards the customer - 6 3 1
Seal and signature

3.05.01 Duties and Obligations towards the customer - In- 2 2 2
dependence and disinterestedness

3.05.02 Duties and Obligations towards the customer - In- 1 3 3
dependence and disinterestedness

3.05.03 Duties and Obligations towards the customer - In- 6 39 9
dependence and disinterestedness

3.05.04 Duties and Obligations towards the customer - In- 0 0 1
dependence and disinterestedness

3.06.01 Duties and Obligations towards the customer - 2 2 1
Professional secrecy

3.06.03 Duties and Obligations towards the customer - 1 2 1
Professional secrecy

3.06.04 Duties and Obligations towards the customer - 0 0 1

Professional secrecy

Continued on next page
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Table 1: (continued) Violations: Public and Customer Duties (General, Integrity, Diligence)

Article Code - Theme 2020-2024 2015-2019 20102014

3.07.01 Duties and Obligations towards the customer - Ac- 1 0 0
cessibility and rectification of files and delivery of
documents

3.07.06 Duties and Obligations towards the customer - Ac- 1 0 2
cessibility and rectification of files and delivery of
documents

3.08.01 Duties and Obligations towards the customer - 2 0 0
Fixing and payment of fees

3.08.02 Duties and Obligations towards the customer - 1 0 0
Fixing and payment of fees

3.08.03 Duties and Obligations towards the customer - 10 2 2
Fixing and payment of fees

3.08.04 Duties and Obligations towards the customer - 4 1 0
Fixing and payment of fees

4.01.01 a) Duties and Obligations towards the Profession - 3 3 10
Derogatory acts

4.01.01 ¢) Duties and Obligations towards the Profession - 2 1 0
Derogatory acts

4.01.01 f) Duties and Obligations towards the Profession - 0 0 1

Derogatory acts

Continued on next page
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Table 1: (continued) Violations: Public and Customer Duties (General, Integrity, Diligence)

Article Code - Theme 2020-2024 2015-2019 2010-2014

4.01.01 g) Duties and Obligations towards the Profession - 1 0 1
Derogatory acts

4.02.02 Duties and Obligations towards the Profession - 7 5 4
Relationship with the Order and the confreres

4.02.03 Duties and Obligations towards the Profession - 1 2 3
Relationship with the Order and the confreres

4.02.03 a) Duties and Obligations towards the Profession - 0 1 1
Relationship with the Order and the confreres

4.02.03 c) Duties and Obligations towards the Profession - 0 9 0
Relationship with the Order and the confreres

4.02.04 Duties and Obligations towards the Profession - 1 0 1
Relationship with the Order and the confreres

4.02.05 Duties and Obligations towards the Profession - 1 0 0
Relationship with the Order and the confreres

5.01.01 Obligations relating to the name of engineering 1 0 2
companies - Advertising and representation

5.01.02 Obligations relating to the name of engineering 1 0 0
companies - Advertising and representation

5.02.03 Obligations relating to the name of engineering 0 0 1

companies - Name of engineering companies

auapy 2Yy3 u fiupun))
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4 Results and Discussion

Our thematic analysis, as tabulated in this section, of the Ordre des ingénieurs du Québec
(OIQ)’s disciplinary register from 2010 to 2024 reflects a concerning landscape of professional
misconduct, spanning issues such as collusion, corruption, professional negligence, bribery,
fraud, and other ethical breaches. This analysis contextualizes these infractions within his-
torical developments in the construction and engineering industries, highlighting systemic

challenges and the limitations in enforcement mechanisms.

4.1 Overview of Complaints Filed Against Engineers in Quebec

Our analysis of 668 violations for which engineers were found guilty between 2010 and
2024 reveals persistent trends across categories of ethical breaches. The most common
set of violations involve breaches of public and client trust, particularly around integrity,
diligence, and disinterestedness. The most frequently cited article across all time periods
was 3.02.08—engaging in practices that contravene the dignity or integrity of the profes-
sion—with 73 total violations (11 in 2020-2024, 55 in 2015-2019, and 7 in 2010-2014).
Closely following was 2.04, which concerns the duty to act with honesty and transparency
toward the public, cited 66 times overall. These patterns point to systemic issues related to

professional integrity and public accountability.

Violations of general integrity obligations toward customers (e.g., Articles 3.02.01, 3.02.04)
were also prominent. Article 3.02.01, which addresses respect and honesty in dealings with
clients, appeared in 93 instances, peaking during 2015-2019. Article 3.02.04, concerning
misrepresentation or distortion of facts, remained consistently cited across all periods (38 in
2020-2024, 11 in 2015-2019, and 11 in 2010-2014).

We also observe a meaningful cluster of violations around procedural diligence and tech-
nical responsibility. Articles such as 3.03.01-3.03.05 (relating to diligence in practice and
availability to clients) and 3.04.01—3.04.02 (relating to the misuse of seals and professional
signatures) appear a combined 59 times. This suggests lapses in administrative responsibility
and basic procedural compliance.Violations connected to independence and conflict of inter-
est—particularly 3.05.03—are striking. This article alone accounts for 54 citations, with a
significant spike (39) in the 2015-2019 period, suggesting perhaps delayed enforcement or

increased scrutiny post-Charbonneau Commission.

13
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Ethical failures related to professional secrecy (3.06.x), accessibility of documents (3.07.x),
and fee transparency (3.08.x) were less prevalent, yet notable in their consistency across
time. Violations of fee-related provisions were cited 19 times, with a concentration in the
most recent years, possibly reflecting increased client pushback or regulatory enforcement.
Finally, derogatory acts under 4.01.x and failures to cooperate with the Order under 4.02.x
reveal broader concerns about intra-professional conduct and the engineer’s relationship with
oversight institutions. Articles under 4.01 and 4.02 were cited 49 times in total, including
cases of misrepresentation, non-collaboration, and disrespect toward peers and the regula-

tory body.

In sum, the longitudinal data suggests that while the specific types of violations may
fluctuate, systemic issues of professional integrity, independence, and procedural diligence
remain deeply rooted in the profession. These patterns reinforce the need for engineer-
ing education to focus not only on technical proficiency, but also on ethical responsibility,

transparency, and regulatory literacy.

4.2 Implications for Engineering Educators

Long before a bridge collapses or a contract is corrupted, warning signs emerge—not in head-
lines, but in quiet rulings by professional orders. These disciplinary cases tell a deeper story.
They are the canary in the mines that need to make their way into how we teach and learn
engineering. Engineering ethics curricula in at least some institutions already implement the
case-based approach, but curriculum approaches focus more on compliance issues than on
the ethical questions raised by these practices. This approach is not sufficient, and the place

of ethical reflection should be greater in training.

To be considered are aspects such as the number of courses and hours of training specif-
ically dedicated to ethics, transversal approach, place of ethics in the rest of the training.
One of the central challenges in engineering education is ensuring that students cultivate a
strong ethical foundation alongside their technical competencies. Our findings highlight a
troubling prevalence of integrity violations, professional negligence, and ethical misconduct,
suggesting that traditional approaches to ethics education—often confined to theoretical
discussions—are insufficient. While data analysis is necessarily constrained to recorded in-
fractions, it is crucial not to disproportionately emphasize one category of misconduct over
another. The cases we examined only reflect reported and adjudicated violations, meaning

that numerous infractions may go undetected due to investigative and enforcement limi-

14
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tations. As engineering educators, we argue that a more comprehensive approach is re-
quired—one that actively strengthens ethical standards, fosters transparency, and prioritizes

rigorous oversight in both academic and professional settings.

A curriculum that integrates real-world case studies can serve as a powerful tool for instill-
ing professional accountability in students. Engineering education should embed discussions
on multi-disciplinarity, integrity, and professional responsibility throughout core technical
coursework (I7; [I8; 19; 20). Additionally, ethics training should not merely frame miscon-
duct as an individual failing but should contextualize it within the broader consequences for
public trust, professional credibility, and systemic integrity. Without meaningful reforms,
engineering programs risk producing graduates who are technically proficient yet ill-equipped
to navigate the ethical dilemmas they will inevitably face in their careers. Addressing these
challenges requires a paradigm shift in engineering education—one that acknowledges ethics

as an integral component of technical competence rather than an ancillary concern.

To illustrate these points, it is important to understand the difference between compli-
ance and ethics, which are two essential but distinct concepts, especially in contexts like
engineering or other professional fields. Compliance is part of ethics, but ethics is broader
than mere compliance. Compliance refers to adhering to rules, laws, standards, or procedures
established by an external authority. It is often a minimal requirement to avoid sanctions or
legal consequences. For example, an engineering project must comply with safety standards
established by regulators to be approved. In contrast, ethics concerns the moral principles
and values that guide a person’s or organization’s actions and decisions. It goes beyond mere
compliance with rules to consider what is morally right or good. In the field of engineer-
ing, for example, an ethical decision might involve prioritizing public safety even if it means
exceeding minimal compliance requirements. In summary, compliance focuses on adherence
to external rules, while ethics encompasses the internal principles of right and wrong that

influence choices and actions beyond legal obligations (21)).

In the field of engineering education, compliance is present throughout the curriculum, as
it ensures that future engineers learn to adhere to the standards and regulations that govern
their practice. By integrating compliance into training, it ensures that engineers will know
and respect established rules, which reduces the risk of illegal or harmful behaviors in the fu-
ture. For example, an engineer trained to follow safety standards or environmental protocols
is less likely to commit violations that could endanger human lives or cause environmental

damage. This might, at first glance, seem sufficient to prevent future violations, as it seems

15
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logical that if engineers know and follow the rules, they will act accordingly. However, this
approach has an important limitation: compliance covers only explicit and often minimal
rules. It does not address more complex situations where rules are vague, ambiguous, or
non-existent, or when there are conflicts between different standards (for example, between

the obligation to follow a technical standard and the imperative to protect the environment).

This is where ethics training becomes essential. Unlike compliance, which focuses only on
following rules, ethics helps engineers develop deeper reflection on their choices. It teaches
them to evaluate the social, environmental, and human consequences of their actions, even
in situations where there is no explicit regulation to follow. For example, an engineer might
face an ethical dilemma where safety standards are met, but the environmental impact of a
project is neglected. Ethics allows the engineer to consider these other dimensions and make
informed choices that go beyond legal requirements. Thus, while compliance is necessary to
ensure a minimum level of regulation, ethics training is what enables engineers to navigate

complex situations and make morally responsible decisions.

The data collected seems to support this. The highest rates of infractions are found in
practices that are easily demonstrable, where the rules are clear. Conversely, the rates are
lower when it comes to infractions that are harder to demonstrate. These figures should not
lead to the conclusion that it is more important to focus on negligence than on corruption.
Indeed, these figures do not inform us about the severity of the infractions, only their num-
ber. Thus, while it may be true that the emphasis on compliance can help in cases of certain
infractions such as negligence, it is rather ethics training that can help prevent other types

of infractions such as exploitation, corruption, or fraud.

In this regard, this in one of the reasons as to why ethics courses are now mandatory for
obtaining an engineering degree in Canada. According to the 2019 BCAPG requirements,
the objective of this training is to enable students to master two essential competencies: first,
professionalism, which refers to understanding the roles and responsibilities of engineers in
society, particularly in terms of public protection and general interest; second, deontology
and equity, which refer to understanding and respecting the principles of professional ethics
and responsibility (22). However, the time allocated to these courses in engineering training
varies from one university to another. Generally, ethics training is concentrated in a sin-
gle course in the students’ curriculum, varying from 1 credit (45 hours) to 3 credits (135
hours) over a single session. These courses are often seen as marginal to the rest of the more

technical engineering training. As Bégin points out (23)), integrating ethics throughout the
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training program is crucial. The idea is to help students understand that ethics and profes-
sionalism are integral parts of their professional identity. Too often, however, ethics training
is perceived as an external element to the discipline, which can reduce its importance in the
eyes of students. However, for this training to have a real impact, it must be seen as a tool

for building the professional identity of engineers.

Raising awareness among future engineers about the specific ethical issues of their field
is an effective way to prevent them from reproducing problematic behaviors, customs, or
practices that exist in the professional environment. It helps them not to tolerate practices
that could undermine the integrity of their work or lead to harmful consequences for society.
To this end, concrete proposals can be made, such as increasing the number of ethics training
hours in the curriculum, giving greater importance to ethics in internship reports and final

projects, etc.

4.3 Implications for Engineering Orders

These findings can inform the professional order of a given region on participating in and
advising on potential paths for training adjustments at regional training institutions like
universities and trade schools. This is an interactive process of creation of a social culture
for engineers, such as suggested by whole-education and other social systemic approaches, for
example Scandinavian Institutionalism’s concept of translation, wherein processes of social
change are iterative and mutually constructed between different organisations in the field
(24). Further research would examine the specific context of the Quebec law for professional
orders, which is particular to Quebec within north America, and can provide novel legislative
acts to support the integration of training interests with professional deontology, within

Quebec but also as an inspiration for potential changes elsewhere.

4.4 Actionable Recommendations

Building on our findings, we propose a set of actionable recommendations for both engineer-
ing educators and professional orders to strengthen ethical standards within the profession.
4.4.1 For Engineering Educators:

e Expand ethics instruction: Increase the number of hours dedicated to ethics education
and integrate ethical reasoning consistently across technical coursework, internships,

and capstone projects to reinforce its relevance throughout the curriculum.
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e Enhance pedagogical methods: Move beyond theoretical discussions by incorporating
real-world disciplinary cases, role-playing exercises, and ethical simulations. These
applied strategies will foster deeper critical thinking and prepare students to navigate

complex ethical dilemmas.

e Foster ethical identity: Position ethics as a core component of professional identity
formation. Ethics should be presented not as a peripheral topic but as a foundational
element of what it means to be an engineer, cultivating a sense of responsibility and

accountability from the outset of training.

4.4.2 For Professional Orders:

e Advocate for curriculum reform: Collaborate with educational institutions to encour-
age the integration of ethics throughout the curriculum, using empirical data on pro-

fessional misconduct to tailor training to real-world challenges.

e Support continuous education: Develop and promote robust continuing education pro-
grams for practicing engineers, centered on real-world case studies and emerging ethical

challenges to maintain and elevate ethical awareness over the course of their careers.

e Engage in cultural change: Recognize that fostering ethical engineering practice re-
quires more than enforcement; it involves actively cultivating a professional culture that

prioritizes integrity, transparency, and public accountability at every level of practice.

Together, these recommendations aim to bridge the gap between ethical theory and profes-
sional practice, ensuring that future and current engineers are well-equipped to uphold the

highest standards of integrity in service to society.”

5 Closing Thoughts

Professional orders, such as the Ordre des ingénieurs du Québec (OIQ), play a vital role in
promoting ethical stewardship in the engineering profession. As Van de Poel, et al. (25])
emphasize, engineers have a deontological duty to prioritize public welfare. This duty is sym-
bolized by the Iron Ring tradition, which serves as a reminder of the engineer’s responsibility
to society (20). Contrary to the notion of technological neutrality, technology reflects hu-
man values and systems, rather than being neutral (27)). This understanding highlights the
importance of ethical considerations in engineering practice. The consequences of neglecting

these considerations can be severe, as illustrated by the Quebec Bridge collapse (26]) and the
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SNC-Lavalin corruption scandal (28).The OIQ plays a crucial role in promoting ethical engi-
neering practices through its legally binding Code of Ethics (OIQ, 2023). This code outlines
the professional obligations and responsibilities of engineers, ensuring that they prioritize
public welfare and adhere to the highest ethical standards. The findings from our thematic
analysis of professional misconduct cases in the Ordre des ingénieurs du Québec (OIQ)’s dis-
ciplinary register have significant implications for engineering education and ethics training.
These results underscore the critical need for a comprehensive overhaul of how we approach

engineering education, particularly in the realm of professional ethics and real-world practice.

Our research calls for a greater emphasis on continuing education and professional devel-
opment for practicing engineers. Universities and professional bodies should collaborate to
develop robust, case-study-based ethics training programs that address the specific types of

misconduct identified in this study.

In conclusion, the complex landscape of professional misconduct revealed by our analysis
demands a paradigm shift in engineering education. By grounding ethics and professional
practice education in real-world examples and scenarios, we can better prepare future en-
gineers to navigate the ethical challenges of their profession, ultimately enhancing public

safety, trust, and the integrity of the engineering field.
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