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ABSTRACT
Context: As Artificial Intelligence (AI) technologies increasingly
influence decision-making processes, ethical concerns in AI devel-
opment have gained significant attention. However, most research
in this area focuses on high-level decision-makers or large tech-
nology corporations in the Global North, overlooking the lived
experiences of software engineers in underrepresented contexts.
Goal: This study investigates how Brazilian software engineers
working in AI teams at a mid-sized company perceive ethical prin-
ciples, navigate ethical dilemmas, and respond to emerging ethical
concerns in their everyday work. The focus is on understanding
how Junior, Mid-Level, and Senior developers interpret and apply
ethical frameworks during the concrete development of AI systems
such as classifiers, image generators, and object detectors.Method:
A mixed-methods approach was adopted, combining data from 18
survey responses and 8 in-depth semi-structured interviews. The
qualitative data were analyzed using a combination of inductive
and deductive coding to identify recurring patterns, ethical chal-
lenges, and coping strategies. Results: Findings indicate that while
participants are generally aware of key ethical principles—such as
fairness, transparency, and accountability—their ability to act on
ethical concerns is limited by factors including organizational hier-
archies, lack of formal ethical training, and insufficient autonomy
in design decisions. Ethical deliberation is often informal, reactive,
and constrained by resource and power asymmetries. Conclusion:
This research highlights the ethical agency of AI practitioners in
the Global South and contributes to expanding the geographical
and professional scope of AI ethics literature. It emphasizes the
urgent need for organizational structures that empower develop-
ers to raise, discuss, and resolve ethical issues throughout the AI
development lifecycle.

KEYWORDS
Artificial Intelligence, Ethics, Code of Ethics, Employment, AI Prac-
titioners

1 Introduction
As debates onAI ethics and regulation intensify—particularly around
major tech companies like Google, Meta, Microsoft, and OpenAI - at-
tention tends to shift away from the individuals who actually design

and build AI systems [14, 19]. Instead, researchers and policymak-
ers often concentrate on corporate representatives, largely over-
looking developers’ perspectives on their own agency, as well as
their understanding and application of ethical principles in practice
[4, 11, 17, 24]. Yet, power dynamics in the workplace, the structure
of formal education, and the evolving legal landscape significantly
influence how software is built—and ultimately, how it affects soci-
ety [8].

The rise of generative AI models during the COVID-19 pandemic
[7, 28], notably with the public release of ChatGPT in November
2022, further accelerated global regulatory efforts. In March 2024,
the European Union passed the AI Act [6], establishing categories
such as Prohibited AI Practices, High-Risk AI Systems, and
setting obligations for General-Purpose AI Models like ChatGPT.
In the United States, Executive Order 14110 [21] outlines ethical
and safety guidelines for federal agencies deploying AI. Meanwhile,
Brazil’s Artificial Intelligence Legal Framework (PL 2338/2023) [20],
currently under review in the Senate, proposes principles such
as non-discrimination, transparency, and respect for fundamental
rights, while also classifying AI systems according to their risk
levels.

Despite growing concerns about the societal impacts of AI, most
regulatory efforts continue to focus on the technology itself, rather
than the conditions under which it is developed. Labor-related
dimensions of AI production remain largely absent from current
policy debates. The EU AI Act [6], for example, offers only limited
attention to the working conditions of those involved in designing,
testing, or implementing AI systems. It includes a chapter on codes
of conduct and guidelines, which encourages ethical practices but
stops short of defining or enforcing them. Similarly, Brazil’s PL
2338/2023 [20] recommends that organizations develop and pro-
mote codes of conduct, yet it does not address labor conditions or
workplace ethics in any depth.

The development of AI systems relies on a diverse array of hu-
man labor, ranging from highly skilled software engineers to low-
paid data annotators [5]. In Brazil, this work often takes place in
complex organizational environments, where formal job roles are
accompanied by informal expectations and blurred ethical bound-
aries [2]. Mid-sized companies—frequently overshadowed by global
tech giants—play an important role in deploying AI in sectors such
as healthcare [12], finance, and logistics. Workers in these settings
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may face conflicting pressures: upholding ethical standards, meet-
ing managerial demands, and operating within uncertain legal
frameworks. Understanding how AI professionals in Brazil perceive
ethics, power, and responsibility in their daily work is thus essential
for addressing gaps in both academic research and policymaking.

This study aims to explore how Brazilian software engineers
involved in the development of AI solutions understand and apply
ethical principles, as well as how they perceive ethical dilemmas
in their professional practice within a mid-sized company. We col-
lected data through a survey answered by 18 engineers, focusing
on ethical principles and challenges. In addition, we conducted
in-depth interviews with 8 of these participants to gain deeper in-
sights into the ethical dilemmas they have encountered throughout
their careers. Our investigation is guided by the following research
questions (RQ):

RQ.1: How do AI developers perceive ethical principles?
RQ.2: What are AI developers’ perceptions on ethical con-

cerns?
RQ.3: How do AI developers perceive their own agency when

addressing ethical challenges?

Our main findings show that AI practitioners are primarily con-
cerned with technical ethical principles, such as bias and the pro-
tection of sensitive and personal data. Technical challenges also
dominate their work, with bias-related errors largely attributed to
issues with the data rather than the models themselves. Additional
challenges include pressure for rapid delivery and the absence of
ethical considerations during the early planning stages. Develop-
ers often feel they lack agency to influence broader project deci-
sions—such as timelines and objectives—and are instead confined
to implementing technical workarounds. This paper contributes to
the discourse on how AI practitioners engage with ethics during
software development. It also highlights the importance of ethics
education for software engineers. Unlike prior studies that focus
on developers in North American big tech companies [18],[22],[13],
our work centers on professionals in a mid-sized Brazilian company,
where discussions on AI and ethics are still taking shape.

2 Related Work
Several studies have explored how ethical principles are addressed
in AI development, with approaches ranging from methodological
tools to empirical investigations into practitioners’ perceptions.
Cerqueira et al. [4] proposed the RE4AI Ethical Guide, a practi-
cal tool designed to assist software teams in eliciting ethical re-
quirements in AI-based systems, particularly in agile development
contexts. Developed through the Design Science Research method-
ology, RE4AI comprises 26 cards organized around 11 ethical prin-
ciples and is implemented as an interactive web-based application.
Compared to prior approaches such as ECCOLA, RE4AI provides
enhanced support through tool suggestions, explanatory resources,
and card filtering features. Empirical results showed that the guide
increases ethical awareness and helps translate abstract principles
into concrete user stories. This underscores the value of participa-
tory tools that bridge the gap between high-level ethical concepts
and day-to-day development activities, especially in environments
with low institutional maturity regarding AI ethics.

Widder et al. [26] conducted a mixed-methods study involving
115 survey respondents and 21 interviewees from various sectors
and continents. Their work investigates not only the ethical con-
cerns raised by software engineers, but also what actions are taken
in response and what factors affect their ability to act. Ethical con-
cerns ranged from technical bugs and feature design to systemic
issues, such as business models. Developers responded by proposing
technical fixes, negotiating within organizational limits, or refusing
to engage. Structural conditions—such as financial precarity, migra-
tion status, and organizational culture—were found to significantly
shape engineers’ capacity to address ethical issues. The study em-
phasizes that ethical awareness alone is insufficient without the
power and resources to act on it.

Borba [3] conducted a systematic literature review to map the
ethical principles and guidelines found in both academic and indus-
try discourse on AI ethics. The study identified 26 unique ethical
principles, with transparency, fairness, and accountability being
the most frequently cited. Transparency was further classified into
technical (e.g., model explainability) and operational (e.g., system
communication) dimensions. Fairness was often linked to biased
data, unequal outcomes, and responsible deployment, while ac-
countability highlighted the importance of defining responsibilities
among stakeholders throughout the AI lifecycle.

Khan et al. [11] surveyed 99 participants, including both AI
practitioners and policymakers, to investigate their perspectives
on ethical principles and challenges. Based on a prior systematic
review, the authors validated 15 core ethical challenges, encom-
passing both technical aspects (e.g., privacy, explainability, data
security) and broader socio-ethical concerns (e.g., justice, benefi-
cence, human dignity, non-maleficence). Their study reinforces the
multifaceted nature of ethical challenges in AI, as well as the need
for alignment between practitioners and regulatory frameworks.

Pant et al. [15] examined the barriers faced by AI practitioners
when trying to incorporate ethics into their workflow. Using a
mixed-methods survey of 100 participants, the study identified
three main categories of challenges: general (e.g., time constraints,
cost), technological (e.g., data complexity), and human-related (e.g.,
cognitive bias, lack of consensus). The findings suggest that ethical
awareness is primarily acquired in the workplace (63%), with formal
education (43%) and university training (2%) playing secondary
roles. Participants reported that implementing privacy and data
protection measures is relatively feasible, while adhering to human-
centered values was considered particularly difficult (27%).

Vakkuri et al. [23] investigated how ethical considerations are in-
tegrated into AI projects through three Finnish case studies: a social
marginalization detection tool, an NLP-based diagnostic system,
and an indoor navigation application. The study found that ethical
concerns were rarely addressed formally. Developers tended to fo-
cus on performance and bug-fixing over ethical reflection. Ethical
concerns, when raised, often remained personal and un-acted upon,
and transparency was frequently deprioritized in favor of system
efficiency. None of the projects adopted structured methods for eth-
ical deliberation, revealing a gap between academic discourse and
industry practice. Finally, Porto et al. [17] conducted a systematic
literature review focusing on techniques for eliciting, analyzing,
and specifying ethical requirements in information systems. The re-
view synthesized 47 primary studies, identifying diverse strategies
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such as the use of user stories, interviews, ethical modeling, and
frameworks like ECCOLA. The review reinforces the importance
of integrating ethical reflection into all stages of software develop-
ment and highlights a growing body of technical approaches aimed
at supporting this integration.

3 Study Settings
To address our research questions, we conducted a survey com-
plemented by follow-up semi-structured interviews with software
developers working on AI-based systems. This mixed-methods ap-
proach allowed us to gather both breadth and depth of insights
regarding the practical engagement of practitioners with ethical
principles in AI.

The survey instrument, summarized in Table 1, was structured
into five sections: (1) Consent and Contact, where participants could
voluntarily provide contact information for a potential interview;
(2) Demographics, to capture participants’ backgrounds and roles;
(3) Understanding of AI Ethical Principles, which included a Likert
scale assessing familiarity with 26 ethical principles commonly
referenced in AI ethics literature; (4) Challenges in Adopting AI
Ethical Principles, where participants described ethical dilemmas
and obstacles encountered during the development of AI systems;
and (5) Perceptions of Ethical Challenges in AI, featuring a Likert
scale for ranking 15 specific ethical concerns related to AI practice.
All survey questions and answer options are available in Zenodo,
including the complete material of this study, at https://zenodo.org/
records/17254439.

The ethical principles included in the survey were selected based
on the systematic literature review conducted by Borba [3], while
the ethical concerns were derived from the SLR by Vakkuri et
al. [25]. These two sets of elements formed the basis for two of
the core survey sections: Understanding of AI Ethical Principles
and Perceptions of Ethical Challenges in AI. The section titled
Challenges in Adopting AI Ethical Principles served as a bridge
to the qualitative stage of the study. This open-ended question,
together with the interview guide, replicates the methodological
approach proposed by Widder et al. [26], as our research shares
a similar goal: to map developers’ perceptions of ethical issues
during the development of AI systems. The full interview guide is
presented in Table 2.

The only modifications made to Widder et al.’s original guide
were the inclusion of questions IQ9, IQ10, and IQ11 (Table 2), which
were tailored based on individual survey responses. These ques-
tions aimed to explore cases where participants had rated certain
principles or concerns at the extremes of the Likert scale—either
as having very little or very strong impact on their work—thus
enabling a more targeted and reflective qualitative exploration.

The survey and interview guide were initially drafted by the
first author and subsequently reviewed by the second author, a
researcher with over 20 years of experience in conducting empirical
studies. Based on her feedback, the instruments were revised and
finalized for deployment. Prior to full distribution, a pilot study
was conducted with three professionals to assess the clarity and
usability of the materials; these responses were excluded from the
final analysis.

The survey was made available between November 1st, 2024,
and April 1st, 2025, and was conducted within a mid-sized Brazil-
ian technology company (100–1000 employees) actively engaged
in AI-related projects. The company granted formal authorization
to conduct the research, and the survey was distributed remotely
via a secure link. All participants who consented to further con-
tact during the survey were invited to participate in follow-up
interviews, which were conducted between January 7th and April
4th, 2025. This study received ethical approval from the Ethics
Committee of the Institute of Human and Social Sciences at the
University of Brasília (approval number 7.575.474). Informed con-
sent was obtained from all individual participants as well as from
the participating organization.

Demographic information is partially summarized in Table 3.
A total of 18 developers completed the survey, and 8 of them par-
ticipated in follow-up interviews. All participants were Brazilian.
The distribution by state (SQ4 of Table 1) was: São Paulo (27.8%, 5),
Pernambuco (16.7%, 3), Distrito Federal, Ceará, and Bahia (11.1%
each, 2), and Piauí, Alagoas, Minas Gerais, and Paraíba (5.56% each,
1). Age groups (SQ5) were evenly split: 50% (9) were aged 18–24, and
50% (9) were aged 25–34. Regarding race (SQ7), 72.2% (13) identified
as White, 22.2% (4) as Brown, and 5.56% (1) as Black. In terms of
gender (SQ6), 88.9% (16) were men and 11.1% (2) were women.

As for educational background (SQ8), 72,3% (13) had completed
an undergraduate degree, 16.7% (3) a master’s degree, 5.56% (1) had
completed a master’s degree, and 5.56% (1) was pursuing a Ph.D.
In terms of job seniority (SQ9), 44.4% (8) were mid-level, 27.8% (5)
junior-level, 16.7% (3) senior-level, and 11.1% (2) interns. Software
industry experience was distributed as follows: 44.4% (8) had 1–3
years, 33.3% (6) had 4–6 years, 16.7% (3) had less than 1 year, and
5.56% (1) had 13–15 years. AI-specific experience (SQ10) was 33.3%
(6) with 1–3 years, 33.3% (6) with 4–6 years, 16.7% (3) with 7–9
years, and 16.7% (3) with less than 1 year.

The survey’s closed-ended questions were analyzed using de-
scriptive statistics. Open-ended responses were present only in
the Challenges in Adopting AI Ethical Principles section and were
used to guide the formulation of interview questions for partic-
ipants who agreed to be interviewed. Interviews were recorded,
transcribed, and coded following the methodology proposed by
Pant et al. [15] and Vakkuri et al. [25]: initially, inductive codes
were generated from the transcripts, which were later grouped into
deductive codes through iterative reading. Additionally, interviews
produced Key Findings (KFs), as defined by Pant et al. [15], which
represent relevant insights and recurring discussion points that
emerged from the interviews.

4 Results
The research questions were addressed through data obtained from
survey and interviews. Table 4 presents the inductive and deductive
codes derived from the interview transcripts. The survey were
analyzed using descriptive statistics.

4.1 RQ1: What are AI developers’ perceptions
on ethical principles?

Among the ethical principles that developers reported they strongly
agree they are familiar with or apply in practice, the most frequently
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Table 1: Survey Questions

Section Question
Consent and Contact SQ1. Do you consent to participate in this research? [Yes/No]

SQ2. Are you available to participate in a 30-minute interview to further discuss the answers given in this
questionnaire? [Yes/No]
SQ3. If yes, please leave your email or phone number for contact. [Open]

Demographics SQ4. In which Brazilian state (Federative Unit) do you currently live?
SQ5. What is your age group?
SQ6. What is your gender identity?
SQ7. What is your race/ethnicity?
SQ8. What is your highest level of education?
SQ9. How many years of experience do you have in the software industry?
SQ10. How many years of experience do you have in AI?
SQ11. What is your current area of expertise?
SQ12. What is your current job position?
SQ13. What is the nature of your work/organization?

Understanding of AI
Ethical Principles

SQ14. Please indicate how much you agree with the following statement: "Regarding ethical principles in AI,
I am familiar with and/or apply these principles in my daily software development activities." [Strongly dis-
agree/Disagree/Neutral/Agree/Strongly agree] (1) Accuracy, (2) Autonomy, (3) Social well-being, (4) Beneficence,
(5) Trustworthiness, (6) Human dignity, (7) Diversity, (8) Effectiveness, (9) Fairness, (10) Explainability, (11)
Interpretability, (12) Justice, (13) Legality, (14) Non-discrimination, (15) Non-maleficence, (16) Predictability, (17)
Privacy, (18) Prosperity, (19) Accountability, (20) Robustness, (21) Security, (22) Data governance, (23) Solidarity,
(24) Human oversight, (25) Sustainability, (26) Transparency

Challenges in Adopt-
ing AI

SQ15. Have you ever had ethical concerns when developing AI-related software?[Yes/No]

Ethical Principles SQ16. If yes, what were you asked to do in that project?
SQ17. If you had ethical concerns, how were they resolved in practice?
SQ18. Could you list the ethical concerns you had?
SQ19. What actions did you take as a result of these concerns?
SQ20. How did your organization or software development team handle your ethical concerns?
SQ21. How did you feel about the outcome of your actions?
SQ22. Can you describe anything that made it easier to address your concerns?
SQ23. Can you describe anything that made it harder to address your concerns?

Perceptions of Ethi-
cal Challenges in AI

SQ24. To what extent do the following challenges hinder the implementation of ethical principles in AI? [Very
Little/Little/Not at all/Reasonably/Very much] (1) Lack of knowledge on ethics; (2) Vague principles; (3) Generic
principles; (4) Practical conflicts; (5) Different interpretations; (6) Lack of technical knowledge; (7) Structural
limitations; (8) Lack of legal monitoring bodies; (9) Lack of legal framework; (10) Business interests; (11) Plurality of
ethical methods; (12) Ethical dilemmas; (13) Machine distortion; (14) Lack of guidelines; (15) Lack of multicultural
cooperation.

cited were trustworthiness (67.7%), privacy (61.1%), and accuracy,
non-maleficence, effectiveness, explainability, interpretability, and
security (55.6% each). On the other hand, the principles with the
lowest rates of strong agreement were prosperity (22.2%), sustain-
ability and social well-being (33.3% each), and human oversight,
autonomy, and accountability (38.9% each).

A detailed view of respondents answers can be seen in Figure
1. This chart shows participants’ responses on a 5-point Likert
scale regarding their level of agreement with the statement: “I
am familiar with and/or apply this principle in my daily software
development activities.” The scale ranges from Strongly Disagree
to Strongly Agree. The figure displays the percentage distribution
of responses for each AI ethical principle, such as Transparency,
Fairness, Accountability, and others.

These results indicate a stronger familiarity and application
among developers of principles associated with technical solutions,
such as trustworthiness, which was defined in the survey as trust
in the system’s ability to operate consistently, and accuracy, under-
stood as a commitment to minimizing system errors. Meanwhile,
principles more closely linked to social and non-technical aspects,
such as prosperity (promotion of economic development and social
well-being), sustainability (commitment to the environment), and
social well-being (promotion of conditions that benefit society at
large), were less frequently recognized. Notably, sustainability was
the only principle where a respondent strongly disagreed with its
application.

Concerns about bias. Some developers raised significant con-
cerns about biases emerging from AI systems, particularly in rela-
tion to how socioeconomic profiles were portrayed. One developer
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Table 2: Interview Guide Questions

Id Question Notes
IQ1 To start, can you tell me a little about yourself and your professional background? General opening
IQ2 Let’s talk about the experience you mentioned in the form regarding facing ethical challenges. You

said you were asked to [summary of task]. To begin, can you tell me what your employment type was
in that project (e.g., full-time, contractor, researcher)?

If answered “yes” to eth-
ical dilemmas in SQ15

IQ3 In the form, you wrote that you were concerned with [summary of concerns]. Can you tell me how
these concerns emerged?

Same as above

IQ4 Do you think there was anything you could do, within your responsibilities, to address these ethical
issues? Or was it beyond your scope?

Same as above

IQ5 Looking back, why did you perceive this as an ethical concern? How did you come to see it that way? Same as above
IQ6 You mentioned [facilitating factor] helped you act in the project. Can you tell me more about that?

Was there anything else that helped?
Same as above

IQ7 You also mentioned [hindering factor] made it more difficult to act. Can you elaborate? Was there
anything else that made it harder?

Same as above

IQ8 Do you know any colleague who has gone through something similar? Same as above
IQ9 Why did you say that [insert principles] are ones you disagree you know or apply in your daily AI

development activities?
Follow-up from survey

IQ10 Why did you say that [insert principles] are ones you neither agree nor disagree you know or apply? Follow-up from survey
IQ11 Why did you say that [insert challenges] are ones that significantly hinder the implementation of

ethical principles in AI?
Follow-up from survey

Table 3: Demographic and professional profile of participants

Age Group Gender Race Degree Years in Software Years in AI Role Interviewed Practical Concerns
18–24 Men White Graduated 1–3 1–3 Junior Machine Learning Developer Yes Privacy
18–24 Men White Graduated 1–3 4–6 Senior Machine Learning Tech Lead Yes Bias, efficiency
25–34 Men White Master Student <1 4–6 Mid-level Machine Learning Developer No
25–34 Men White Master 4–6 4–6 Mid-level Machine Learning Developer Yes Intellectual property, hierarchy
25–34 Men White Master Student 4–6 7–9 Senior Project Manager Yes Privacy, legal
25–34 Men White Graduated 1–3 4–6 Mid-Level Machine Learning Tech Lead Yes Efficiency
25–34 Men Brown Graduated 13–15 7–9 Mid-level Machine Learning Developer No
18–24 Men White Graduated 1–3 1–3 Junior Machine Learning Developer Yes Privacy
18–24 Men Black Graduated <1 <1 Machine Learning Intern No
18–24 Men White Graduated 1–3 1–3 Junior Machine Learning Developer No
18–24 Women Brown Graduated <1 1–3 Junior Machine Learning Developer No
18–24 Women White Graduated 1–3 <1 Mid-level Front-End Developer No
25–34 Men White Master Student 4–6 4–6 Mid-level Machine Learning Developer Yes Bias, prejudice
18–24 Men Brown Graduated 1–3 <1 Junior QA/Testing Intern No
25–34 Women White Graduated 4–6 1–3 Mid-level Back-End Developer No
25–34 Men White Graduated 1–3 1–3 Junior Back-End Developer No
18–24 Men White Graduated 4–6 4–6 Junior Machine Learning Developer No
25–34 Men Brown PhD Student 4–6 7–9 Senior Business Architecture Yes Bias, prejudice, intellectual property

explained, “The idea behind the project was to generate images
for personas, profiles of people, from high-income and low-income
backgrounds, from urban, metropolitan, and peripheral areas. And
then the AI was responsible for the generation, right? In some cases,
for profiles of low-income individuals from the periphery, the AI
would often depict the person as Black. This is a prejudice embed-
ded within the model—assuming that if someone is low-income and
from the periphery, they must be Black. This happened repeatedly
during testing, and it was a reality shock for us when dealing with
these models” (Interviewee 3).

Such accounts reveal a critical awareness among developers
about the replication and amplification of social biases through AI
outputs. The realization that biases could unintentionally arise from
the training data itself underscores developers’ ethical concerns.
It also points to the challenges they face in designing AI systems
that do not perpetuate harmful stereotypes, particularly in projects
dealing with sensitive or representational outputs like user profile
images.

Concerns about sensitive and personal data. Handling sen-
sitive and personal data emerged as a major concern among devel-
opers, particularly in contexts where data quality required manual
intervention. One developer shared, "Some documents weren’t in
a good enough format to feed directly into the model. You had to
adjust them manually—correct orientation, among other things.
Automated models couldn’t handle all cases, and that’s when I real-
ized I was dealing with a lot of personal, sensitive content—various
types of documents, passports, IDs, and so on. It made me think,
’Isn’t there a safer way to handle this?’" (Interviewee 1).

Other developers emphasized the gravity of working with sen-
sitive information, noting the additional layers of responsibility
involved. “Wework with personal and sensitive data. Personal infor-
mation is already problematic because you can identify individuals.
But with sensitive data, the stakes are even higher—you deal with
health patterns, social preferences, purchasing habits. The misuse
of such data can lead to disastrous consequences” (Interviewee 6).
Another participant recalled a project where an API was used to
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Table 4: Deductive and Inductive Codes

Deductive Code Inductive Codes #
Focus on results Priority for efficiency, Short development time, Practice over ethics, Client focus 16
Data concerns Concerns with sensitive data, Questions about user consent, Concerns with personal data 13
Technical solutions for ethical dilem-
mas

Technical solution, Lack of technical knowledge, Explainability for accountability, Insecu-
rity due to technical issues

11

Concerns about model bias/prejudice Concern with bias, Concern with prejudice, The machine is not guilty, the developer or
data is

10

Ethical concerns before execution Legal responsibility for safety, Concerns before execution, Ethical guidance for project,
Ethical questioning as habit

8

Ways to ease ethical anxiety Responsibility shifted to companies, Tradition dulls concern, Secondary data is not personal
data, Developer good faith, Outsourcing concerns

7

Lack of space to discuss ethics Isolation, Developer unaware of project details 6
Existence of ethical discussion spaces Intercultural diversity prompting questions, Openness to ethical discussion, Multidisci-

plinary ethics network, Dialogue with team
6

Unavoidable ethical problems Concern during execution, Ethical concern due to business needs 6
Generative AI/LLMs specific issues Intellectual property concern, Difficulty solving LLM issues, LLM-specific problems 6
Lack or unawareness of AI laws Lack of AI legislation knowledge, Big players as guides, Lack of regulations 5
Developer’s hierarchical position Developer submission to hierarchy, Lack of voice 5
Issues from outsourced developers Developer company more concerned than client, Outsourced development 5
Ad-hoc solutions for ethical issues Personal temporary solution 4
Positive impact of legislation Ethical guarantees for legal security, LGPD impact 4
Ethics seen as unambiguous Ethics as universal values 3
Areas less prone to ethical dilemmas Existence of areas with fewer ethical concerns, Academia seen as less problematic 3
Avoidance of questioning project pur-
pose

Inability to cancel project, Social well-being beyond scope 3

Ethics seen as ambiguous Ambiguity around ethics 2
Beyond technical solutions for ethics Communication as solution 2
Concerns about AI project impact Concern with practical model impact 1
Use of methodologies to address ethi-
cal concerns

Use of AI development methodologies 1

Negative or null impact of legislation Legislation has no concrete impact 1
Unable to quit project due to career
concerns

Lack of perspective in other companies 1

collect detailed personal information through users’ CPF numbers:
“The API returned full names, mothers’ names, cities of birth—lots
of highly personal data. We had to be extremely cautious about
potential leaks because we had signed confidentiality agreements.
Any leakage would have made us personally liable” (Interviewee
4).

RQ.1 Summary: AI developers are more familiar with
and tend to apply ethical principles related to technical
dimensions, such as trustworthiness, privacy, and accu-
racy. In contrast, principles tied to broader societal or
non-technical concerns—like prosperity, sustainability, and
social well-being—were less recognized. This suggests a
stronger alignment with operational and performance-
oriented values, while social and environmental consider-
ations remain underprioritized in everyday practice.

4.2 RQ.2: What are AI developers’ perceptions
on ethical concerns?

When asked about the challenges that hinder the implementation
of ethical principles in AI development, developers most frequently
pointed to business interests (61.1%) as the most impactful, followed
by practical conflicts and the absence of legal monitoring bodies
(both at 44%). In contrast, machine distortion (16.7%) was among the
least cited concerns, along with factors such as lack of knowledge
on ethics, limited multicultural cooperation, absence of a legal
framework, plurality of ethical methods, ethical dilemmas, and
again, lack of legal monitoring (5.6% each). A detailed view of
respondents answers can be seen in Figure 2. A detailed view of
respondents’ answers is presented in Figure 2, which shows the
distribution of Likert scale responses (ranging from ’Not at all’ to
’Very much’) for each ethical challenge identified.

Practical challenges related to business needs and organizational
hierarchies were particularly prominent. Business interests were de-
fined in the survey as reconciling profit motives, delivery speed, and
other business priorities with ethical standards. Practical conflicts
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Figure 1: Distribution of participants’ responses regarding
their familiarity with and application of AI ethical principles
in daily software development.

referred to clashes between ethical principles and project priorities.
More theoretical concerns about ethics were not seen as a major
barrier: while 94.5% of developers agreed that generic principles
impact implementation at least reasonably, 27.8% stated that lack
of knowledge on ethics has little or very little impact.
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Figure 2: Likert scale responses for each AI ethical challenge.

Machine as an innocent actor.Machine distortion—defined
as distortions arising throughout the pipeline, from input data to
model outputs—was perceived by many developers as having mini-
mal impact. In total, 39% indicated it affects ethical implementation
’not at all’, ’little’, or ’very little’. This perspective reflects a wide-
spread belief that machines merely reproduce patterns found in
the training data, rather than introduce bias independently. As one
participant noted, “Machine distortion has little impact. Everything
AI outputs comes from the datasets we choose. For example, if we

train AI on a social network with a lot of bias, obviously the AI
will exhibit bias—but that’s not the AI’s fault; it’s about how we
selected the data” (Interviewee 8).

This perspective resonates with how developers perceive model
bias more broadly: the problem is seen as originating from the data,
not the algorithms themselves. As another developer put it, “Today
we haven’t faced it directly, but it’s something we’re concerned
about—having a good balance of input data to avoid biased deci-
sions” (Interviewee 6). No interviewee suggested that algorithms
could independently cause bias, such as through structural rein-
forcement of certain behaviors regardless of data.

Priority on deliverables. Pressure to achieve quick results and
deliver projects on time was repeatedly mentioned as a barrier to
the implementation of ethical principles. According to one devel-
oper, “Ethical concerns are very complicated to address in a project
because we are always working for a client who wants quick results.
They are not concerned about ethics; they are concerned about the
impact on their day-to-day business” (Interviewee 2).

Raising ethical concerns during a project can even be perceived as
introducing additional costs, both in terms of time and quality. One
developer mentioned the difficulties of proposing additional efforts
to ensure data anonymization: “We had to make an unplanned
effort to address the personal and sensitive data issues the client
gave us. If you tell the client and the managers that you need an
extra week in a one-month project just to deal with anonymization,
sometimes they’d rather accept the risk, no matter how serious it
might be” (Interviewee 6).

Ethical concerns arising during development. Ethical con-
cerns reported by developers emerged at different stages of de-
velopment, either during the planning phase or during execution.
While three developers reported that concerns arose when project
results started indicating a problem, another three commented that
they habitually map out potential problematic aspects during the
planning stage. Among the first group, ethical issues such as bias
and prejudice became concerns when they negatively affected the
client’s expected outcomes: “For example, let’s say it was a study for
a tech company, so they were looking at purchase profiles related
to that company. And then they created tactics based on represen-
tative people from these groups. Everything was going fine, but we
entered a very specific market, because they work in the gaming
market, right? And then, in all the research, all the clustering, it
always picked up a predominantly male profile, right? So, it was a
very strong bias that we faced in that project” (Interviewee 2).

This developer started noticing biased results, focusing predomi-
nantly on male profiles, while the client was concerned with reach-
ing individuals of other genders as well. Among those who reported
concerns from the planning phase, issues were mainly related to
data handling. “No, we already knew what kind of data we were
going to work with, right? We knew there would be sensitive in-
formation, so it was something we tried to address in advance, but
our recommendations were not heard.” (Interviewee 6) “I think the
concerns arose during the model training process, right, especially
in the labeling phase. There is a very manual part, where you are
dealing with the data and have to label each piece of information.
So, I think it was during that manual process that I realized some
documents were not in a good enough state to input directly into
the model, so I had to fix them—like adjusting from horizontal to
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vertical, and making other very manual adjustments " (Interviewee
1).

Ethics as universal or ambiguous concepts? Developers ex-
pressed differing views on whether ethical notions are universal
or inherently ambiguous. On the one hand, one developer, com-
menting on a project he refused to participate in out of fear that
the facial recognition model would reproduce racial biases against
Black individuals, remarked: “I think that, for example, when it
comes to putting ethics into practice, it is something — if I’m saying
something wrong, correct me — but I think it’s very new. So it’s
very complicated to say what is ethical for one person — would it
be for another? Sometimes, for one person, implementing a facial
recognition algorithm would not be a problem because they don’t
see it that way” (Interviewee 5).

On the other hand, two developers stated that they see ethical
ambiguity as having little impact on the implementation of ethical
principles, suggesting there is broad consensus among developers
about what is right and wrong. One explained: “I think I mentioned
that it has very little impact because everyone has a notion of what
is ethical or not, right? We know what is right and what is wrong,
especially when you work in the area. You have that notion of right
and wrong, but whether you apply it or not is another question.
So I think it’s kind of general knowledge. Maybe if you’re unsure
about a tool, you can ask someone, but you still know what is right
or wrong” (Interviewee 1). Another added: “For example, I think
vague principles make it only slightly harder because everyone
knows what ethical principles they need to have in their model-
ing today, right? Especially when it comes to generative agents, I
think everyone knows they must not be prejudiced, must not be
aggressive, must not carry data biases. I think vague principles are
already very well understood, except perhaps in more open-ended
research scenarios. And I also think that different interpretations
of these principles have little impact” (Interviewee 2).

RQ.2 Summary: Developers perceive commercial inter-
ests and practical conflicts as the main barriers to imple-
menting ethical principles in AI. Issues like machine bias
and lack of ethics knowledge are seen as less impactful.
Many attribute bias to input data rather than algorithms.
Time pressure and fast delivery demands hinder ethical
considerations. While some see ethics as ambiguous, oth-
ers believe there is general agreement on what is right or
wrong.

4.3 RQ.3: How do AI developers perceive their
own agency when addressing ethical
challenges?

Eight out of eighteen developers (44.4%) reported having faced
an ethical dilemma during the development of an AI project. On
average, these developers had more experience with AI (5.57 years)
than those who had not encountered such dilemmas (4.1 years).
This trend also holds for general software development experience,
as shown in Figure 3. Developers earlier in their careers reported
facing ethical dilemmas less frequently than their more experienced
peers. In fact, developers with less than one year of experience were

more than twice as likely to say they had never encountered an
ethical dilemma compared to those who had.
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Figure 3: Comparison of years of software development ex-
perience between developers who have and have not faced
ethical dilemmas.

Spaces for discussion. Only one developer mentioned having a
dedicated space within their team to discuss ethical issues related to
the project. This project, which involved automating the completion
of police reports, was led by a coordinator who emphasized the
sensitivity of the data and the importance of mitigating risks: “Over
time, our coordinating professor gave attention to these issues,
really emphasizing that we were dealing with sensitive data, data
that wasn’t ours. We had to take actions to avoid impacts, like using
a test CPF with fictitious data for testing purposes” (Interviewee 4).

Another developer reported discussing ethical concerns with
friends outside of work, while a third mentioned working alone
on the data science component, which made it difficult to find col-
leagues who could fully understand the ethical implications: “The
team was very lean. I exposed these concerns to my colleagues, but
I was mainly the one handling the data science part” (Interviewee
6). In the absence of an open and prepared environment for such
discussions, developers often chose not to share their concerns and
instead sought individual solutions without collective support.

Hierarchical conflictswere identified as barriers both to resolv-
ing practical dilemmas and to questioning broader ethical aspects
of projects, such as social impact or beneficence. Developers fre-
quently emphasized their subordinate role in the organizational
hierarchy. One interviewee explained: “Usually the developer is
under a hierarchy where they must develop regardless of what they
think. That’s how it works; they will develop what the company
or project demands. And if they express discomfort, what protects
them? What ethical or legal principle supports an employee who
says ‘This is completely wrong, I won’t do it’? There’s nothing
protecting them today; you have to do it” (Interviewee 3).

Another developer echoed this sentiment, noting that although
objecting to a project might be theoretically possible, technical
team members usually lack the authority to stop or pause a project
- especially when financial concerns are involved: “At the time,
I was just a developer. It’s not that it couldn’t have happened,
but on the technical side of the team, protesting. . . It’s exactly
that — not having the decision-making power to stop or pause the
project, because it involves financial matters and everything else”
(Interviewee 6).

When reflecting on a project involving artistic style transfer for
user-submitted images, one developer expressed frustration at their
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inability to question problematic aspects of the work: “Even if I
had a voice, it wouldn’t have changed anything, because it was
something that came from higher up — I don’t even know if it’s
called stakeholders — but theymapped internal themes and research
priorities. This project was a priority for them, so no matter what a
junior researcher said, it wouldn’t change anything” (Interviewee
8).

RQ.3 Summary: AI developers who reported facing ethi-
cal dilemmas tended to have more experience than those
who had not. Less experienced developers were less likely
to recognize or report such dilemmas. Most participants
lacked structured spaces within their teams to discuss eth-
ical concerns. Hierarchical constraints often limited devel-
opers’ ability to question or challenge ethically problematic
decisions. As a result, many developers navigated ethical
issues individually and without institutional support.

5 Discussion
Prioritizing technical principles: convergence with literature.
The results of this research significantly align with previous studies
regarding developers’ preferences for technical ethical principles.
Khan et al. [11] identified transparency, accountability, and privacy
as the most commonly recognized principles among AI profes-
sionals, converging with our findings that trustworthiness (67.7%),
privacy (61.1%), and accuracy (55.6%) were the most widely applied
by participants.

This convergence suggests a consistent pattern in developers’
perceptions: there is greater familiarity and comfort with princi-
ples that can be translated into measurable technical solutions. As
observed in our results, principles such as prosperity (22.2%) and
sustainability (33.3%) - which require broader social considerations
- received lower adherence, echoing Agbese et al. [1] findings that
ethical components related to societal and environmental well-
being are perceived as less profitable and therefore less prioritized.

Practical barriers vs. knowledge: confirming established
patterns. Our findings regarding the main barriers to ethical im-
plementation - particularly business interests (61.1%) and practical
conflicts (44%) - find strong support in the literature. Khan et al.
[11] identified "conflict in practice" as the most severe challenge for
AI ethical principles, while Agbese et al. [1] highlighted that the
financial value of ethical requirements is “practically non-existent.”

Particularly revealing is our finding that only 27.8% of devel-
opers consider lack of ethical knowledge as a significant barrier.
This contrasts with the common perception that developers lack
ethical training and suggests, as argued by Agbese et al. [1], that
executives and professionals are aware of ethical requirements but
face structural pressures that prevent their implementation.

One participant’s narrative - “Ethical concerns are very compli-
cated to address in a project because we are always working for a
client who wants quick results” (Interviewee 2) - directly illustrates
previous studies’ observations about how temporal and financial
pressures override ethical considerations in professional practice.

Outsourcing and responsibility diffusion: expanding the
literature. The outsourced nature of the studied company revealed

a dimension little explored in the literature on ethical agency in AI.
Our results show how outsourcing arrangements create additional
layers of responsibility diffusion, with developers feeling even more
distant from strategic decisions.

This finding expands observations from previous work on ethical
responsibility. While Pant et al. [16] mention uncertainties about
responsibility, our findings specify how organizational outsourc-
ing structures intensify this ambiguity. One developer noted: "it
becomes unclear to developers where responsibility ultimately lies"
- a concern that goes beyond traditional internal hierarchies to
include multiple external stakeholders.

This dialogues with Agbese et al. [1] observations about how
“multi-stakeholder participation” can result in inadequate gover-
nance and enable “ethics washing,” but our research reveals specific
mechanisms through which this occurs in outsourcing contexts.

Machines as innocent actors: reinforcing technological
neutrality. Our findings regarding machine distortion being per-
ceived as having minimal impact (39% indicated low or no impact)
align directly with literature on technological neutrality. As Griffin
et al. [10] reported, many professionals adhere to the value neu-
trality thesis, viewing technology as “neither good nor bad on its
own.”

One participant’s perspective - “Everything AI outputs comes
from the datasets we choose [...] that’s not the AI’s fault; it’s about
how we selected the data” (Interviewee 8) - perfectly exemplifies
this algorithmic neutrality view identified in the literature. This
perception has important implications for how developers con-
ceptualize their own ethical responsibility: by externalizing the
source of bias to data, they may feel less responsible for the ethical
consequences of the systems they develop.

Limited agency vs. veiled agency: hierarchical nuances.
Our results regarding hierarchical limitations contrast interestingly
with some findings in the literature. While Griffin et al. [10] found
that more developers (n=17) felt they had authority to intervene
than not (n=7), our research reveals a more restricted perception of
agency, particularly among junior developers.

However, our findings about “technical solutions as the main
pathway” align with the concept of “veiled agency” identified in
the literature - where developers exercise ethical agency through
technical choices without necessarily explicitly recognizing the
ethical dimensions of these decisions. One participant described:
“We created a kind of separator there, to cluster data both for female
and male genders separately” (Interviewee 2) - a technical solution
that addresses ethical concerns indirectly.

Technical solutions: preference confirmed by literature.
The strong preference for technical solutions (88.9% consider lack
of technical knowledge as the greatest obstacle) finds direct parallel
in the findings of Pant et al. [16], where developers consistently
prioritized technical interventions for ethical issues. Our partici-
pants frequently resorted to preprocessing, prompt engineering,
and anonymization as primary responses to ethical dilemmas.

This tendencymay reflect both developers’ technical training and
a coping strategy that allows continuing projects without directly
confronting more fundamental ethical questions. As observed in
the literature on Pant et al. [16], developers may prefer technical
solutions because these are perceived as more controllable and
measurable than broader social or organizational interventions.
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Absence of discussion spaces: converging with identified
patterns. Our finding that only one developer reported dedicated
spaces for ethical discussion contrasts with some literature results.
Griffin et al. [9] found that most participants (n=15) would seek
colleagues for help with ethical dilemmas. This discrepancy may
reflect cultural, organizational, or seniority differences between the
studied samples.

Our participants frequently reported navigating ethical issues
individually, which aligns with literature observations about ju-
nior developers having lesser ethical agency. The lack of structured
spaces for ethical discussion may perpetuate dependence on indi-
vidual technical solutions, limiting opportunities to address ethical
issues more systemically.

Implications for governance and regulation. Our findings
regarding demand for regulation (88.9% agree that lack of ethical
guidelines impedes implementation) converge with Khan et al. [11],
who identified “no legal frameworks” and “lacking monitoring
bodies” as high-ranking barriers. One participant’s perspective
on LGPD - “A strong defense would be to show our efforts to
anonymize the data” (Interviewee 6) - illustrates how regulations
can function not only as restrictions but as support for ethical
arguments in organizational contexts.

This observation suggests that regulations can empower develop-
ers by providing external justifications for ethical practices, address-
ing some of the hierarchical and commercial pressures identified
both in our study and in existing literature.

6 Threats to Validity
We discuss threats to the validity of our study following the classifi-
cations proposed by Wohlin et al. [27]. Conclusion validity refers
to the extent to which the conclusions drawn from the data are
credible. The small sample size (18 survey participants, of whom
only 8 agreed to be interviewed) may limit the robustness of our
findings and increases the risk of random variation influencing
the results. While we performed careful qualitative analysis and
triangulated survey and interview data, the limited number of par-
ticipants restricts the statistical power and generalizability of some
findings. Internal validity concerns causal relationships. Since
our study is exploratory and descriptive, it does not aim to establish
causality. However, the potential influence of confounding factors
(e.g., participants’ prior exposure to ethical training or specific or-
ganizational cultures) could affect how developers perceive and
report ethical dilemmas.

Construct validity addresses whether the study measures what
it intends to measure. To mitigate this threat, we designed our sur-
vey and interview protocols based on existing literature on AI ethics
and developer agency. However, participants may have interpreted
key terms (e.g., “ethical dilemma” or “agency”) differently, which
could influence their responses. We attempted to reduce ambiguity
by providing brief explanations during interviews when needed.
External validity relates to the generalizability of our findings.
Given the relatively small and self-selected sample, caution should
be exercised when extending the results to broader populations
of AI developers. Participants may have had a particular interest
in ethical issues, which could introduce self-selection bias. Future

studies with larger and more diverse samples are needed to validate
and expand upon our findings.

7 Conclusion
In this study, we examined howBrazilian AI developers perceive eth-
ical principles, concerns, and their own agency in dealing with ethi-
cal challenges, through survey data and in-depth interviews. Regard-
ing RQ.1, developers primarily associated ethics with technical prin-
ciples such as trustworthiness, accuracy, and privacy—reflecting
a view that prioritizes performance and compliance over broader
societal values.

For RQ.2, participants reported struggling to apply ethical prin-
ciples in practice, often due to organizational barriers such as rigid
hierarchies, lack of formal spaces for ethical reflection, and limited
influence over project goals. RQ.3 revealed that developers’ per-
ceived agency was shaped by experience, organizational context,
and team dynamics. While some found ways to resist or mitigate
ethically problematic work—by seeking peer support, proposing
technical solutions, or refusing tasks—many felt constrained by
their subordinate roles and the absence of institutional support.

Our findings also raise important directions for future research.
These include the need to explore accountability gaps in outsourced
AI development, where ethical responsibility is often diffuse, and the
inadequacy of purely technical approaches when ethical tensions
involve the core objectives of AI systems, such as fairness or social
impact.
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