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Abstract

The construction industry plays a vital role in society's development and sustainability. As such,
civil engineers face the ethical challenge of balancing priorities around efficiency and broader
social responsibilities. This paper reviews academic literature to identify key ethical dilemmas
faced by civil engineers and strategies to address them. Ethical challenges include adapting to
climate change, considering societal needs, upholding professional conduct, and keeping pace
with technological advancements. Adhering to professional codes of ethics helps guide civil
engineers to prioritize public wellbeing over stakeholder interests. Strategies to balance ethics
and efficiency include prioritizing sustainability principles, consumer behavior alignment,
embracing information technology, integrating ethical education in the civil engineering
curriculum, and an efficient resource management. Ultimately, civil engineers should strive to
make ethical choices that positively contribute to society and the environment. The paper
emphasizes that ethics leads to greater long-term efficiency and sustainability. Further research
could investigate impacts of emerging technologies and benefits of prioritizing ethics in different
cultural contexts.
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Resumen

La industria de la construccion juega un papel fundamental en el desarrollo y la sostenibilidad de
la sociedad. Como tales, los ingenieros civiles enfrentan el desafio ético de equilibrar las
prioridades en torno a la eficiencia y las responsabilidades sociales mas amplias. Este articulo
revisa la literatura académica para identificar los dilemas éticos clave que enfrentan los
ingenieros civiles y las estrategias para abordarlos. Los desafios éticos incluyen la adaptacion al
cambio climatico, la consideracién de las necesidades de la sociedad, el mantenimiento de la
conducta profesional y el mantenimiento del ritmo de los avances tecnolégicos. Cumplir con los
cédigos de ética profesional ayuda a guiar a los ingenieros civiles a priorizar el bienestar publico
sobre los intereses de las partes interesadas. Las estrategias para equilibrar la ética y la
eficiencia incluyen priorizar los principios de sostenibilidad, la alineacién del comportamiento del
consumidor, adoptar la tecnologia de la informacién, integrar la educacién ética en el plan de
estudios de ingenieria civil y una gestién eficiente de los recursos. En ultima instancia, los
ingenieros civiles deben esforzarse por tomar decisiones éticas que contribuyan positivamente
a la sociedad y el medio ambiente. EIl documento enfatiza que la ética conduce a una mayor
eficienciay sostenibilidad a largo plazo. La investigacion adicional podria investigar los impactos
de las tecnologias emergentes y los beneficios de priorizar la ética en diferentes contextos
culturales.

Palabras clave: educacidn ética, ética profesional, construccion
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INTRODUCTION

The construction industry plays a crucial role in addressing sustainability challenges, particularly
in light of the United Nations' establishment of the 17 Sustainable Development Goals (SDGs)
(Montalban-Domingo et al., 2022). Civil engineering plays a vital role in the planning, design, and
construction of infrastructure projects that are crucial for society's development and well-being.
It encompasses a wide range of disciplines, including transportation engineering, structural
engineering, environmental engineering and geotechnical engineering. Civil engineers are
responsible for creating and maintaining essential infrastructure such as buildings, bridges,
roads, water supply systems, and wastewater treatment facilities.

Professionals in civil engineering balance ethical considerations and efficiency by incorporating
ethical codes of professional conduct into their practices (Pan et al., 2022). Ethical codes of
conduct for civil and structural engineers are essential in ensuring that their actions are guided
by ethical principles and not influenced by the interests of stakeholders. These codes provide a
set of rules and standards that engineers must adhere to in their professional practice (Quapp &
Holschemacher, 2016). They outline the professional obligations and responsibilities of civil
engineers, ensuring that they prioritize the well-being of society and the environment (Chance et
al., 2021).

The importance of ethical codes of conduct becomes particularly evident in situations where
engineers encounter ethical issues or conflicting guidance. Rapid technological advancements
can create new ethical concerns that may not be explicitly addressed in existing codes of ethics
(Hess et al,, 2019). In such cases, engineers must rely on their public service motivations
(Sornoza et al., 2020), ethical reasoning and judgment to navigate these gray areas and make
ethically sound decisions. The incorporation of ethical codes of conduct helps engineers strike a
balance between technical feasibility and moral acceptability (Pan et al., 2022).

Ethical codes of conduct for civil engineers have been developed and implemented by
professional associations and organizations worldwide (Quapp & Holschemacher, 2016). These
codes serve as a behavioral norm that defines the professional obligations and responsibilities
of civil engineers. They provide a standardized framework for professional conduct and ensure
that engineers uphold the highest ethical standards in their work, and they recognize the
importance of considering environmental sustainability and minimizing resource use in civil
engineering projects (Osofero et al., 2014). Adhering to these codes is crucial for maintaining the
trust and confidence of the public in the engineering profession (Gwynne-Evans, 2021).

As the field of civil engineering evolves, professionals need to expand their knowledge beyond
technical instructions and incorporate policy-making, ethical issues, and societal values into their
practices(Chong et al., 2022). Civil engineers must stay updated on the latest advancements in
the field and understand the ethical implications of their work. This includes considering the
global responsibility of their decisions and actions and making ethical choices that contribute to
the betterment of society and the environment (Chance et al., 2021).

As the demands for faster and more cost-effective construction increase, professionals in this
field face the challenge of balancing ethical considerations and efficiency. This paper delves into
the fundamental question of how to strike a balance between ethics and efficiency in civil
engineering projects.

The objectives of this paper are to: Identify the ethical challenges that civil engineers face, discuss
the importance of balancing ethics and efficiency in civil engineering, and propose some
strategies for how civil engineers can strike this balance.

LATAM Revista Latinoamericana de Ciencias Sociales y Humanidades, Asuncion, Paraguay.

ISSN en linea: 2789-3855, agosto, 2023, Volumen IV, Nimero 2 p 4855.




¢

Redilat | LATAM| REVISTA LATINOAMERICANA DE CIENCIAS SOCIALES Y HUMANIDADES

Red de Investigadores
Latinoamericanos

METHODOLOGY

This study employed a literature review approach to explore the topic of balancing ethics and
efficiency in civil engineering and navigating construction challenges. The methodology involved
the selection and analysis of relevant academic papers based on predetermined eligibility criteria.
The following sections outline the criteria for paper selection and the process of reducing the
number of papers.

To ensure the inclusion of high-quality and peer-reviewed research, the following eligibility criteria
were established:

Indexed on Peer-Reviewed Journals or Conference Proceedings: Papers had to be published in
peer-reviewed journals or conference proceedings to ensure rigorous evaluation and quality
control.

Found on Google Scholar: The search was conducted on Google Scholar, a widely recognized and
comprehensive academic database, to obtain a comprehensive set of relevant papers.

A systematic search strategy was implemented to identify relevant papers. Initially, a
comprehensive set of keywords was developed, including terms such as "ethics," "efficiency,”
“civil engineering," "construction challenges," and related variations. These keywords were
combined using Boolean operators (e.g., AND, OR) to create search queries.

The selected papers were subjected to a qualitative analysis. Key themes, concepts, and findings
related to the balancing of ethics and efficiency in civil engineering were identified and
synthesized. The analysis aimed to extract insights, trends, and perspectives from the literature
and form the basis for the discussion and conclusions of the paper.

It is important to acknowledge some limitations of this methodology. Firstly, the search was
limited to open-access papers, which may have excluded relevant studies behind paywalls.
Secondly, while Google Scholar is a comprehensive database, some relevant papers may have
been missed. Additionally, the inclusion of only peer-reviewed journals and conference
proceedings may have excluded valuable insights from other sources such as industry reports.

Despite these limitations, the methodology employed in this study ensured a systematic and
rigorous approach to selecting and analyzing relevant literature on the topic of balancing ethics
and efficiency in civil engineering. The process of reducing the number of papers based on the
eligibility criteria helped focus on the most relevant and reliable sources, providing a strong
foundation for the subsequent analysis and discussion.

RESULTS
Ethical challenges faced by civil engineers

Ethical challenges faced by civil engineers are multi-faceted and complex due to the nature of
their work and the evolving societal and environmental contexts. The references provided shed
light on various ethical challenges that civil engineers encounter in their profession. These
challenges include changing climate adaptation and sustainability awareness, societal concerns,
policy-making and societal values, professional conduct and ethical behavior, and technological
advancements.

One of the main ethical challenges faced by civil engineers is climate change adaptation. Climate
change has become a major concern for society, and civil engineers have an ethical obligation to
protect the safety, health and welfare of the public in a changing climate (Roth, 2021). They must
adapt their practices to meet their ethical obligations incorporating sustainability awareness into

LATAM Revista Latinoamericana de Ciencias Sociales y Humanidades, Asuncion, Paraguay.

ISSN en linea: 2789-3855, agosto, 2023, Volumen IV, Nimero 2 p 4856.




Redilat ’ LATAM| REVISTA LATINOAMERICANA DE CIENCIAS SOCIALES Y HUMANIDADES

Red de Investigadores
Latinoamericanos

their work and considering the environmental and social dimensions of sustainability and ethics
(Mares-Nasarre, 2023). Civil engineers have an ethical responsibility to protect the environment
and make life better for people (Chance et al., 2021).

Societal concerns also pose challenges for civil engineers. The increasing population, rapid
urbanization, and industrialization have put pressure on civil engineers to provide infrastructure
that meets the needs of society (Sajith & Robin Davis, 2020). In addition, civil engineers must
consider social justice and equity when designing and implementing projects in smart cities
(CosgravetEllie, 2017). They must address the complex and subtle societal challenges, such as
climate change and environmental degradation, that affect the lives of urban populations
(Nukulchai, 2017). This requires a holistic approach and a paradigm shift in the field of civil
engineering.

Policy-making and societal values are becoming increasingly important in the civil engineering
field. Civil engineers must understand and navigate the ethical implications of their work
(Polmear, 2022a). They need to consider the interests of society or the public, who are often the
end-users of the infrastructure they design and build (Chong et al., 2022). Ethical decision-making
involves balancing the needs of stakeholders and ensuring that decisions align with societal
values (Pan et al., 2022). Civil engineers should strive to work ethically and ensure that their
decisions and actions are not influenced by the interests of stakeholders.

Professional conduct and ethics play a crucial role in civil engineering. Civil engineers must
adhere to codes of professional conduct that outline their obligations and ethical responsibilities
(Pan et al., 2022). These codes guide how to balance cost pressures with ethical considerations.
Civil engineers are responsible for the safety and welfare of the public, and they must prioritize
the public interest in their work (Pan et al., 2022). They need ethically impeccable codes of
professional conduct that are not influenced by the interests of stakeholders. Upholding
professional ethics is essential for maintaining public faith in the field and its professionals
(Binani, 2022).

Technological advancements also pose ethical challenges for civil engineers. The rapid
advancement of technology requires civil engineers to stay updated and informed to ensure they
make ethical choices that contribute to the betterment of society and the environment (Reinhardt,
2022). They need to embrace complexity and reflect on the appropriateness of the engineering
paradigm to address the societal challenges they face (Cosgrave, 2017). The ethical and social
impacts of emerging technologies, such as Construction 4.0, must be carefully considered by civil
engineers (Du Plessis & Sherratt, 2020; Forcael et al., 2020).

Professional ethics education and continuous professional development are essential for
addressing these ethical challenges (Binani, 2022). Ethics education helps civil engineers develop
ethical reasoning and social awareness. It equips them with the knowledge and understanding of
professional and ethical responsibilities. Ongoing professional development allows civil
engineers to maintain a high level of competence and ensure the quality of their services.
Professional associations play a crucial role in promoting ethical conduct and enforcing
professional obligations and standards within the civil engineering profession.

The Importance of Ethics for civil engineers

Ethics plays a crucial role in the field of civil engineering, shaping the conduct and decision-
making of professionals in the industry. The references provided highlight the significance of
ethics in various aspects of civil engineering. The importance of ethics for civil engineers is
underscored by the need to prioritize the well-being and safety of the public (Roth, 2021; Waisapi,
2022). Civil engineers have a professional and ethical responsibility to ensure that their work
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upholds the highest standards of quality, safety, and sustainability (Chance et al., 2021; Quapp &
Holschemacher, 2016). Their decisions and actions should consider the impact on society, the
environment, and future generations (Kodeboyina, 2023a; Tiza, 2023).

Ethics help civil engineers navigate complex decision-making processes, balancing cost-
effectiveness with social and environmental considerations (Chong et al., 2022). Ethics is closely
tied to professional conduct, emphasizing the responsibilities and obligations of civil engineers
in their interactions with clients, colleagues, and the public (Quapp & Holschemacher, 2016).

Professional codes of ethics set guidelines for ethical behavior, ensuring that civil engineers
maintain integrity, honesty, and transparency in their professional practice (Gridneva & Shvaikina,
2020; Hansen, 2023). These codes help guard against conflicts of interest, bias, and corruption,
protecting the public's interests (Davis & Porter, 2016; Polmear, 2022b).

Ethics education has a significant role in shaping the ethical competence of civil engineering
students and professionals (Berdanier et al., 2018; Heimdal et al., 2021; Nguyen et al., 2022). By
introducing ethical principles and case studies into the curriculum, students develop a strong
ethical foundation and acquire the skills necessary to navigate ethical dilemmas (Leong & Elleithy,
2016). Promoting sustainability awareness and social commitment in civil engineering education
instills ethical values and prepares students to address the environmental and social dimensions
of the profession (Mares-Nasarre, 2023; Roca et al., 2022).

Overall, ethics is of paramount importance in civil engineering. It guides the behavior and
decision-making of professionals in the field, ensuring that they prioritize public safety,
environmental sustainability, and social responsibility. Ethics education equips civil engineers
with the knowledge and skills to navigate ethical challenges and make informed decisions. By
upholding ethical principles, civil engineers contribute to the betterment of society, build public
trust, and advance the profession as a whole.

Strategies for balancing ethics and efficiency

Strategies for balancing ethics and efficiency in civil engineering involve integrating sustainability
principles, adopting consumer behavior strategies, embracing information technology, promoting
ethical education, and implementing efficient resource management practices. These strategies
aim to achieve a harmonious balance between ethical considerations and efficient project
execution.

One key strategy is to prioritize sustainability and environmental consciousness in civil
engineering practices. This involves focusing on the use of green and high-performance
materials, as well as incorporating research and development results into practical projects. By
embracing sustainable development principles, civil engineers can reduce the environmental
impact of their projects without compromising technical and financial concerns (Bramald et al.,
2015; Kodeboyina, 2023b; Osofero et al., 2014; Zhou et al., 2020). This strategy ensures that
engineering processes contribute to the long-term well-being of the environment and society.

Another important strategy is to consider consumer behavior and promote conscious
consumption in the civil engineering market. This involves developing strategies that support eco-
efficiency, environmental friendliness, energy-saving, and intellectual content in construction
projects (Utomo et al., 2018). By aligning consumer behavior with sustainable practices, civil
engineers can contribute to the overall goal of sustainable development.

Embracing information technology is another strategy for balancing ethics and efficiency in civil
engineering. Increasingly, digital technologies are being used to improve project management
and enhance decision-making processes (Alvarez Vasquez et al., 2018; Murguia et al., 2022). By

LATAM Revista Latinoamericana de Ciencias Sociales y Humanidades, Asuncion, Paraguay.

ISSN en linea: 2789-3855, agosto, 2023, Volumen IV, Nimero 2 p 4858.




¢

Redilat ’ LATAM| REVISTA LATINOAMERICANA DE CIENCIAS SOCIALES Y HUMANIDADES

Red de Investigadores
Latinoamericanos

leveraging information construction and promoting the organic combination of information
technology and civil engineering management, professionals can improve the efficiency of
project execution (Chunyao, 2020).

Ethics education plays a fundamental role in balancing ethics and efficiency in civil engineering.
By integrating ethics into the curriculum and continuing professional development programs, civil
engineers can develop a strong ethical foundation and acquire the skills necessary to make
informed decisions (Waisapi, 2022). Ethical education also facilitates the establishment of an
ethical culture within the profession. This strategy ensures that professionals are equipped with
the knowledge and ethical competence needed to address ethical dilemmas and align their
actions with the broader interests of society.

Efficient resource management is another crucial strategy for balancing ethics and efficiency.
This involves adopting practices that prioritize the optimal use of resources, minimize waste
generation, and reduce energy consumption (Tiza, 2023). By implementing energy-efficient
technologies, sustainable design principles, and waste reduction strategies, civil engineers can
enhance efficiency while minimizing environmental impact. This strategy ensures that projects
are executed with a focus on resource stewardship and long-term sustainability.

By adopting these strategies, civil engineers can ensure that their projects are executed with
integrity, prioritize the well-being of society and the environment, and contribute to sustainable
development. These strategies aim to strike a balance between ethical considerations and
efficient project execution, ultimately fostering a positive impact on both the profession and
society as a whole.

CONCLUSIONS

This study aimed to explore the delicate balance between ethics and efficiency in civil engineering
and discuss how professionals can navigate construction challenges within this context. By
examining the various ethical dilemmas that arise in the field, as well as the potential conflicts
between ethical considerations and project efficiency, we have gained insights into the
complexities of decision-making in civil engineering.

Civil engineering projects often involve critical decisions that can have significant implications
for various stakeholders, including the environment, local communities, and future generations.
Balancing these competing interests can give rise to ethical dilemmas. For instance, the choice
between cost-saving measures and ensuring the safety and quality of construction presents a
recurring challenge. Similarly, the need to meet project deadlines can clash with proper planning
and design processes, potentially compromising the long-term durability and sustainability of
infrastructure.

Efficiency is a key concern in civil engineering projects, as time and cost considerations play a
vital role in project success. However, the pursuit of efficiency can sometimes clash with ethical
considerations. For example, fast-tracking construction processes may lead to inadequate safety
measures or insufficient environmental impact assessments. Similarly, cost-cutting measures
might compromise the use of sustainable materials or neglect the welfare and working
conditions of laborers.

Ethics and efficiency are not mutually exclusive. In fact, the reviewed literature suggests that
ethics can actually lead to greater efficiency. For example, if civil engineers are committed to
safety, they are more likely to design and construct projects that are safe and reliable. This can
save money in the long run, as it can reduce the need for repairs and maintenance.
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Further research is needed to deepen our understanding of the specific ethical challenges faced
in different civil engineering projects and cultural contexts. This could include investigating the
impact of emerging technologies, such as artificial intelligence and automation, on the ethical
dimensions of construction. Additionally, longitudinal studies tracking the outcomes of projects
that prioritize ethical considerations could provide valuable insights into the long-term benefits
of ethical decision-making in civil engineering.
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