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ABSTRACT

This study investigates the place of personal belief systems and engineering skills for advancing sustainable
development goals in the profession of engineers and maritime professionals. Qualitative exploratory research design
with purposive sampling features the investigation of whether practices and/or decision-making of engineers and
maritime professionals are influenced by their beliefs toward sustainability. Semi-structured interviews with 25
experienced engineers and maritime professionals from Cebu City show that personal beliefs do have a strong influence
over the prioritization of such key SDGs as SDG 6: Clean Water and Sanitation, SDG 13: Climate Action, and SDG 11.:
Sustainable Cities and Communities. The important engineering skills to support sustainability will include project
management, innovative problem-solving, water resource management, and sustainable materials science. Findings
highlight engineers and maritime professionals with a strong sustainability-oriented belief are likely to champion
greener technologies and practices within the organization. The research provides an important need to grow a culture
of sustainability based on ethical decision-making, education, and advocacy. In conclusion, the study ends by
recommending further research into how personal beliefs and engineering skills are impacting the sustainability
outcomes of the activity, how it has evolved over time, and the role of interdisciplinary collaboration and policy in the
creation of sustainable practices in the engineering and maritime profession.
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1. Introduction

In our rapidly changing environment, the significance of incorporating sustainability into engineering
and maritime education and professional practice has grown. The development of a personal belief system
that prioritizes the Sustainable Development Goals (SDGs) is crucial, as engineers and maritime
professionals are key to addressing complex sustainability challenges™. Engineers and maritime
professionals uniquely position themselves to drive solutions that support global sustainability goals by
combining technological expertise with ethical considerations. By focusing on solutions in energy,
infrastructure, and sustainable cities—areas where their expertise is crucial for addressing issues like
resource management and climate change—engineers contribute to achieving these aimsi?. The UN
Secretary-General highlighted the importance of sustainable engineering, emphasizing that engineering and
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technological innovation—particularly in infrastructure—are essential for attaining the SDGsEl. Therefore,
fostering a culture of sustainability within the engineering and maritime professions requires understanding
how personal beliefs influence their approach to sustainable development.

Research shows that engineering and maritime professionals' personal belief systems significantly
influence their decision-making. These beliefs affect how maritime engineers prioritize sustainability in their
projects and processes, in addition to influencing personal motivations®. A strong commitment to
sustainability can lead to increased creativity and a willingness to develop solutions that address social and
environmental issues. The evolution of engineering culture involves integrating environmental and ethical
considerations into routine decision-making®!. Professional associations' codes of ethics, such as those of the
American Society of Civil Engineers, encourage maritime engineers to balance the economic, social, and
environmental impacts of their projects and prioritize sustainable solutions. However, the effectiveness of
this approach may depend on individual engineers' personal convictions and commitment to sustainability, as
these factors heavily influence decision-making®. Aligning individual beliefs with organizational
sustainability values is now more critical than ever. This alignment can foster a collaborative approach that
facilitates the adoption of sustainable engineering practices across various sectors.

Furthermore, preparing the next generation of maritime engineers requires understanding the
relationship between personal belief systems and engineering skills. Published research indicates that
engineering curricula must integrate sustainability competencies to enhance students' understanding of the
SDGs early in their education”. By promoting interdisciplinary knowledge and emphasizing both technical
and soft skills—such as resilience and teamwork—educational institutions and employers can better prepare
engineers for this responsibility. According to Torabi et al.l® and other organizations, educational reform is
urgently needed to promote sustainability and lifelong learning, particularly as engineering fields constantly
evolve due to technological advancements and digital technologies. Engineering and maritime education can
cultivate individuals who are not only technically proficient but also committed to making ethical decisions
that benefit society by providing students with both technical skills and a strong ethical
foundation®l. Programs that prioritize collaborative, interdisciplinary approaches will be vital for addressing
the interconnected challenges of sustainability.

Engineers and maritime professionals' responsibilities extend beyond technical execution; they also
involve advocating for sustainable practices within their communities and organizations®®. Maritime
engineers with strong personal convictions about sustainability are more likely to champion SDG-aligned
projects and persuade stakeholders to prioritize long-term impacts over immediate profits. Advocating for
sustainable development can drive innovation and influence policy changes to achieve social and
environmental goalst*!l, Because research shows that advocacy efforts lead to more lasting results, it's crucial
for engineers and maritime professionals to integrate their personal values into their professional identities*2l.

As the field of engineering evolves, fostering a culture that values sustainability through ethical
decision-making, improved education, and proactive advocacy will be essential for addressing global
challenges™. The successful integration of sustainable principles into engineering practice relies on both
institutional support and the personal commitment of professionals. To cultivate value-driven engineers and
maritime professionals dedicated to sustainable outcomes, educational strategies and professional
development initiatives must be informed by ongoing research into how belief systems impact engineering
practicest™. This synergy enables engineers and maritime professionals to develop effective, ethical
solutions that support global sustainability goals, addressing challenges such as waste management, energy
conservation, and sustainable urban development!*®l,
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This research will focus on identifying the engineering skills needed to advance sustainable
development concepts. Engineering and maritime professionals possess a range of technical and soft skills
that can be pivotal in addressing the complex challenges associated with sustainability. This research will
highlight specific skills—such as systems thinking, innovation, and collaboration—that can be enhanced to
better address the SDGs. Furthermore, it aims to demonstrate how both personal belief systems and technical
expertise can work together to promote sustainable development.

2. Literature

A growingly significant topic of research is the investigation of the connection between individual belief
systems and the engineering competencies required to accomplish the Sustainable Development Goals
(SDGs)[*8l, Because engineers and maritime professionals are in a unique position to influence a sustainable
future, there has been a growing interest in the connection between their personal sustainability views and
technical practice. This connection emphasizes the value of engineers and maritime professionals who are
dedicated to environmental and ethical responsibility in addition to having technological expertise!*’l. As
professionals in engineering and maritime fields encounter complex global challenges, understanding how
individual values and beliefs impact their approach to sustainability becomes crucial. Recent studies
emphasize that internal belief systems can significantly shape the motivations and priorities of engineering
and maritime professionals as they engage with sustainability issues in their work™®l, By aligning personal
values with professional responsibilities, engineers and maritime professionals can contribute more
effectively to sustainable practices and innovations.

The integration of sustainability into engineering and maritime education is fundamental for fostering
these personal belief systems among future professionals. Abdurrahman et al.™® highlight that educational
programs must not only focus on technical competencies but also instill a robust ethical framework
surrounding sustainability practices. The development of personal beliefs that prioritize sustainability can
facilitate a more profound commitment to ethical engineering practices. This dual focus on technical skills
and personal values prepares engineering students to navigate the complexities of sustainability in their
future careers, ensuring that they are equipped to address the multifaceted challenges posed by the
SDGsP%. Furthermore, engineering education for sustainability requires precise competencies, diverse
teaching methods, and aligning learning outcomes with industry norms and regulations?!. Integrating
sustainability into engineering curricula can enhance education, but future research is needed to explore
knowledge and value frameworks, stakeholder influence, and competency evaluation. A shift in
engineering education towards sustainability is necessary, requiring the integration of humanities and
engineering sciences?®l, and the inclusion of education for sustainable development (ESD) in environmental
engineering undergraduate programs can promote environmental sustainability and address global
challenges®. Engineering education can also integrate sustainability, enhancing students' sense of personal
responsibility for sustainability issues like energy and waste management!,

In addition to education, the role of personal belief systems in shaping professional behaviors and
decision-making processes is well-documented. Engineering and maritime professionals who possess strong
sustainability-oriented beliefs tend to advocate for greener technologies and practices within their
organizations?®l. In order to prepare engineers and maritime professionals who can address the SDGs,
UNESCO states that interdisciplinary approaches and the integration of sustainability into STEM education
are crucial. Soft skills, teamwork, and resilience are now regarded as essential competencies, highlighting the
fact that sustainable engineering encompasses communication and cross-disciplinary collaboration in
addition to technical proficiency®”. This advocacy is essential in promoting a culture of sustainability in
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engineering firms, where individual values can influence organizational norms and practices?®, Engineers
and maritime professionals who view sustainability as a core part of their identity are more likely to engage
in initiatives that seek to achieve environmental goals and foster social responsibility, highlighting the need
for deeper engagement with personal belief systems in professional contexts.

Moreover, the intersection of personal beliefs and engineering skills has implications for collaborative
work across disciplines. Engineers and maritime professionals often work alongside professionals from other
fields, and a shared commitment to sustainability can enhance teamwork and innovation®l, The literature
suggests that interdisciplinary collaborations are more effective when all parties share common values
centered around sustainability®%. By understanding and nurturing personal beliefs that align with the
principles of the SDGs, engineering and maritime professionals can contribute to holistic solutions that
transcend disciplinary boundaries, ultimately leading to more impactful sustainability outcomes®Y. An
engineering ethic framework can help engineering managers influence team members to adopt moral
characteristics for sustainable projects, but future empirical work is needed for operationalization*l,

The interplay between personal belief systems and engineering skills is vital for driving progress toward
achieving Sustainable Development Goals. Achieving sustainable development is largely dependent on
engineers and maritime professionals' ethical standards and belief systems®3l. Engineering and maritime
professionals may make a substantial contribution to a more sustainable and just world by maintaining
ethical standards, advancing sustainability education, and developing frameworks®4. Effective maritime
policies should be targeted, comprehensive, contingency-based, and proactive to promote early achievement
of emission reduction targets and industry sustainability®]. MARPOL regulations and environmental
guidelines positively impact the efficiency of European ports, promoting sustainable development goals after
the pandemicl®l. MARPOL 73/78 has effectively prevented pollution from ships for over fifty years, but
requires constant adaptation to new developments and CO2 emissions reduction in shipping®7. The
International Convention for the Prevention of Pollution from Ships (MARPOL) is the primary international
framework for preventing marine pollution, ensuring safe operations and environmental protection for
shipping companiest8l. Future investigations should focus on practical ways to embed sustainability-oriented
beliefs into engineering and maritime education and practice. By fostering a culture where personal ethics
and professional skills align, the engineering and maritime community can better equip professionals to lead
initiatives that promote sustainable development(®,

3. Methodology
3.1. Research design

This study adopted the qualitative exploratory research design for it suited the exploration of topics or
areas where little information was known and was mostly effective for capturing rich stories and real-life
experiences in the course of the process*’l. Qualitative research explored, inter alia, connections and
interactions and experiences that were impossible to quantify or reduce to applicable variables in practicel*],

3.2. Population and sampling

Purposive sampling was used in selecting the interviewees. This sampling technique was appropriate
since it allowed for the deliberate selection of participants who possessed the relevant expertise and
experience related to the subject of the study. Purposive sampling is one of the methods of non-probability
sampling wherein the selection of respondents relies on a specific criterion, either for specialist knowledge of
the subject or to contribute in any way possible to the research>*3, Therefore, in this study, 25 respondents
from Cebu City have been chosen from diverse engineering and maritime fields to share their relevant
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experience and insights with regards to the research questions. To achieve data saturation, the findings were
thoroughly analyzed to identify patterns, nuances, and potential contradictions within the responses.

3.3. Instrument

The research instrument for this paper was an interview guide, following the qualitative exploratory
research approach. In addition, the design of the interview guide is based on the approach proposed by,
which focuses on the incorporation of follow-up and probing questions. These questions, therefore, were
very crafted to probe into the study in terms of its research objects using both direct and indirect methods to
ensure the total fulfillment of the experience and insight of the participants. Table 1 presents the list of guide
questions used by this research study.

Table 1. Interview guide questions.

Objectives Interview question
1. Determine personal belief that can contribute to 1. As an engineering/maritime professional, what are
sustainable development goal. your beliefs toward sustainable development goals.

Elaborate specific instances.

2. Should engineering and maritime professionals
align their practices in sustainable development
concepts? Elaborate more

3. How important is it that engineering and maritime
professionals should aspire to practice and believe
in  sustainable development goal concepts?
Elaborate further.

2. ldentify Engineering skills that can contribute to 4. What engineering skills are very useful to concepts
sustainable development concepts. of sustainable development? Enumerate and
explain each.

5.  As an engineering/maritime professional, what
particular contribution can you do to sustainable
development goals? Elaborate further.

6. What specific engineering skills should be
magnified further to align itself to sustainable
development concepts? Elaborate each skill.

3.4. Data gathering procedure

Before conducting the study, participants were given a consent letter that explained the research aims
and scope. The interviews were conducted face-to-face and used a semi-structured interview guide, which
allowed a flexible approach in recording responses. According to Taherdoost*?], there are several techniques
for capturing interview data, and each has its advantages and disadvantages. The audio recordings will be
done with the participants' consent, note-taking while conducting the interview, and response transcription
after the interview. In this study, note taking and audio recording have been used to provide an authentic
record of participants' responses.

3.5. Data analysis

The data collected from the interviews were analyzed through thematic analysis. This is one of the most
effective ways to identify, analyze, and report patterns or themes in qualitative data. According to Murray[“6],
narrative data captures the stories, experiences, or descriptive accounts of people, which are the most
important for deeper connotations and perspectives. Thematic analysis provided context-specific insights
into the practical aspects and mindset changes related to communication dynamics as seen in Duhaylungsod
& Chavez*’l. The thematic analysis method allowed the researcher to note recurring themes and patterns
from participants' narratives, offering a more in-depth understanding of their beliefs and professional
practices with regard to the sustainable development goals.



Environment and Social Psychology | doi: 10.59429/esp.v10i2.3285

4. Results

Research Objectives 1. Determine personal belief that can contribute to sustainable development goal.

Question No. 1. As an engineering/maritime professional, what are your beliefs toward sustainable
development goals. Elaborate specific instances.

1.1. Practical sustainability

Ten respondents expressed that sustainable development is at the heart of their practice. They focus on
sustainable development goal 6: Clean Water and Sanitation. They described initiatives such as the design of
decentralized wastewater treatment systems that not only reduced environmental impacts but also
empowered communities to manage their water resources. Additionally, they discussed upgrading municipal
wastewater facilities with advanced filtration technologies, which enhanced water quality and promoted
reuse for irrigation and industrial uses.

"Sustainable development is at the heart of my practice. | focus on SDG 6:
Clean Water and Sanitation. For instance, | led a project to design a decentralized
wastewater treatment system for a small community. This not only reduced the
environmental impact of effluent disposal but also empowered the community to
manage their water resources more effectively. "

“I led a project that involved upgrading a municipal wastewater treatment
facility to incorporate advanced filtration technologies. This not only improved the
quality of the treated water but also enabled the reuse of water for irrigation and
industrial purposes. Educating the community on the benefits of water reuse was
crucial. "

1.2. Climate action

Ten respondents expressed that their focus is on SDG 13: Climate Action. They described their roles in
implementing innovative technologies which included projects like the development of smart grid systems to
optimize energy distribution and reduce waste, and the retrofitting of power plants with carbon capture
technology to mitigate emissions.

“My focus is on SDG 13: Climate Action. I was involved in a project to
implement smart grid technology in a city, which improved energy distribution and
reduced waste. By integrating renewable energy sources and optimizing energy
consumption, we not only contributed to reducing greenhouse gas emissions but
also enhanced the community’s resilience to climate change. "

"I recently worked on a project to retrofit existing power plants with carbon
capture technology. This initiative aimed to significantly reduce emissions while
allowing the plants to continue operating. The integration of this technology not
only helps mitigate climate change but also provides a transitional solution for
communities dependent on traditional energy sources, demonstrating that
engineering can facilitate a smoother shift towards sustainability.”

1.3. Green infrastructure

Five respondents expressed that they firmly believe that engineering has a crucial role in achieving
SDGs, especially Goal 11: Sustainable Cities and Communities. Their projects showcased the successful
implementation of green infrastructure and the integration of green spaces into housing developments. By
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presenting data on how these features could improve urban resilience, they were able to secure client
approval, demonstrating the potential for sustainable practices to enhance community well-being. They also
emphasize collaboration, data-driven approaches, and a holistic understanding of how infrastructure and
design choices impact urban life and the environment.

"I firmly believe that engineering has a crucial role in achieving SDGs,
especially Goal 11: Sustainable Cities and Communities. In a recent urban
redevelopment project, | advocated for green infrastructure, such as permeable
pavements and green roofs, to manage stormwater and reduce heat island effects. "

"I believe sustainable cities are essential for improving quality of life. In my
last project, we incorporated green spaces and community gardens into a housing
development. This not only enhanced biodiversity but also provided residents with
recreational areas and improved air quality. Engaging the community in the
planning process was key; their input helped shape a project that truly reflects their
needs."”

Question No. 2. Should engineering and maritime professionals align their practices in sustainable
development concepts? Elaborate more

2.1. Efficiency

Ten respondents expressed that maritime engineers should aim to develop efficient systems and
products that consume less energy and resources. This was exemplified by a respondent's description of
redesigning a motor to reduce energy consumption by 15%, demonstrating how seemingly small
improvements can yield substantial savings when scaled across production. They emphasize that while full
sustainability may not always be feasible, continuous improvements and a focus on efficiency can lead to
meaningful contributions toward a more sustainable future.

“It’s about making incremental improvements that lead to significant changes
over time. Not every project can be fully sustainable, but we can strive for better
practices."

"In my work, | focus on designing energy-efficient machinery. For instance, |
recently redesigned a motor to reduce its energy consumption by 15%. While this
may seem like a small change, when applied across an entire production line, the
energy savings can be significant. | advocate for engineers and maritime
professionals to think about how even minor adjustments can contribute to
sustainability goals."

2.2. Sustainable efficiency

Fifteen respondents emphasized the economic benefits of aligning with sustainable development,
viewing it not merely as an environmental imperative but also a pathway to improved profitability. They
argued that sustainable practices often lead to more efficient processes, reducing waste and ultimately saving
money. This was illustrated by a project implementing a closed-loop water system, resulting in a 30%
reduction in water bills and waste disposal costs. The respondents advocated for proactive integration of
sustainability into operational workflows to enhance productivity and reduce expenses, highlighting the
strong financial incentives for adopting environmentally conscious practices.

“From my perspective, aligning with sustainable development is not just about
the environment; it's also about economic viability. Sustainable practices can lead to
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more efficient processes, which ultimately save money. We should be proactive in
finding ways to integrate sustainability into operational workflows, as it can
enhance productivity and reduce waste.”

“In my experience, adopting sustainable practices often leads to significant
cost savings. For example, | worked on a project to implement a closed-loop water
system in a manufacturing plant. By recycling water within the process, we reduced
our water bills by 30% while also minimizing waste disposal costs.”

Question No. 3. How important is it that engineering and maritime professionals should aspire to
practice and believe in sustainable development goal concepts? Elaborate further.

3.1. Foundational sustainability

Ten respondents asserted that sustainability must be foundational to engineering and maritime practices,
given the long-term impact of their work on communities and the environment. They emphasized a proactive
approach, prioritizing sustainable material choices whenever feasible, even within the constraints of marine
industry standards. This commitment reflects a recognition of their responsibility to minimize the carbon
footprint of their projects and establish responsible construction practices as a precedent for future work.

"As an engineer, we shape the infrastructure that impacts communities for
generations."

" While complete substitution of traditional materials isn't always feasible due
to stringent marine standards, | prioritize using materials with reduced
environmental impact whenever possible. Currently, this includes incorporating
recycled steel where structural integrity isn't compromised. The lower embodied
carbon of recycled steel compared to virgin material significantly reduces the
vessel's overall carbon footprint. For non-structural components, | explore options
like recycled plastics and, where appropriate, bio-based composites, though rigorous
testing is crucial to ensure they meet marine safety and durability requirements."

3.2. Financial literacy

Ten respondents noted the growing importance of sustainability in their field, driven by escalating
energy costs and stricter regulations. They see the integration of SDG concepts not just as a compliance issue
but as a catalyst for innovation and a key to developing more efficient systems and products. The transition
to sustainable energy sources, they emphasized, presents significant market opportunities. This was
illustrated by a recent project integrating renewable energy systems into existing infrastructure,
demonstrating a proactive approach to meeting both regulatory demands and market expectation.

“In my field, sustainability is becoming increasingly important due to rising
energy costs and regulatory pressures. Clients are increasingly looking for
sustainable solutions, and it’s essential for us to lead in this area.”

“I recently worked on a project to integrate renewable energy systems into
existing infrastructure.”

3.3. Operational efficiency

Five respondents expressed that in manufacturing, sustainable practices lead to operational efficiency
and cost savings. They emphasized that implementing sustainable manufacturing processes can yield
substantial improvements, as evidenced by a recent project where energy audits were conducted across their
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facilities. This initiative identified inefficiencies and introduced energy-saving technologies, resulting in a 20%
reduction in energy costs. This not only benefits the bottom line but also demonstrates how aligning with
SDGs can foster a culture of continuous improvement within their organization.

"I think it's vital for us to advocate for sustainability within our organizations.
The SDGs offer a roadmap for reducing waste and optimizing resource use, which
can significantly enhance profitability. "

"I recently led a project that focused on energy audits across our facilities. By
identifying inefficiencies and implementing energy-saving technologies, we
achieved a 20% reduction in energy costs."

Research Obijectives 2. Identify Engineering skills that can contribute to sustainable development
concepts

Question No. 4. What engineering skills are very useful to concepts of sustainable development?
Enumerate and explain each.

4.1. Project management

Fifteen respondents emphasized the importance of strong project management skills for engineers and
maritime professionals in successfully implementing sustainable practices. They highlighted that effective
planning, scheduling, and budgeting are crucial for integrating sustainability goals throughout the project
lifecycle. By coordinating multiple stakeholders, project managers can prioritize sustainable options and
ensure that sustainability is a key consideration at every phase of construction management. A recent project
exemplified this approach, where the development of a comprehensive waste management plan not only kept
the project on schedule but also significantly reduced landfill contributions, demonstrating how strategic
management can align operational efficiency with sustainability objectives.

"In my role as a maritime engineer, effective project management skills are
essential for implementing sustainable practices. This includes planning, scheduling,
and budgeting while ensuring that sustainability goals are integrated throughout the
project lifecycle. Strong project management helps coordinate multiple stakeholders
and ensures that sustainable options are prioritized."

"In construction management, sustainability is a key consideration at every
stage of a project. Strong project management practices allow us to implement green
building practices, such as waste reduction strategies and the use of sustainable
materials. | recently led a project where we developed a comprehensive waste
management plan that not only kept us on schedule but also significantly reduced
landfill contributions."”

4.2. Innovative problem solving

Ten respondents identified innovative problem-solving as a crucial skill for achieving sustainability in
engineering and maritime applications. They emphasized the need for creative solutions to address
challenges like waste reduction and environmental impact minimization. A recent project successfully
employing a novel, energy-efficient wastewater treatment process served as a prime example of how
inventive approaches can yield significant improvements in both sustainability and operational efficiency.
This highlights the critical role of ingenuity in developing and implementing environmentally responsible
practices within the industry.
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"As an engineer, innovative problem-solving is a critical skill when it comes
to sustainability. | often face challenges that require creative solutions, such as
finding ways to reduce waste in production processes. By thinking outside the box,
we can develop new methods and technologies that lead to more sustainable
operations."

"In my field, innovative problem-solving is crucial for developing strategies
that minimize environmental impact. | recently led a project to treat wastewater
using a novel biological process that utilizes less energy and produces fewer
byproducts. By thinking creatively about our approach, we were able to enhance the
sustainability of the treatment process while also improving its efficiency."

Question No. 5. As an engineering/maritime professional, what particular contribution can you do to
sustainable development goals? Elaborate further.

5.1. Sustainable construction

Ten participants described their contribution to sustainable development through the promotion of
environmentally responsible construction practices. Their work focuses on minimizing waste and energy
consumption throughout the building process, as demonstrated by a recent project achieving a 75% landfill
diversion rate through a comprehensive recycling program. Furthermore, they highlighted the use of
sustainable materials like recycled concrete, showcasing the practicality and cost-effectiveness of eco-
conscious construction methods in contributing to SDG 11. Their combined efforts underscore a
commitment to transforming the construction industry into a more environmentally responsible sector.

"I focus on reducing material waste and energy use during the building process.
For example, | implemented a recycling program on a recent construction site that
diverted over 75% of waste from landfills. By integrating sustainability into every
aspect of construction, | help create a positive impact on the environment."”

"In my role as an engineer, | emphasize the importance of using sustainable
materials and techniques in construction. For instance, | worked on a project where
we sourced recycled concrete and other eco-friendly materials. This not only
reduced our carbon footprint but also demonstrated to clients that sustainable
choices can be both practical and cost-effective."

5.2. Sustainable urban planning

Ten respondents described their contributions to sustainable urban development, focusing on SDGs 11
and 13. Their work emphasizes creating climate-resilient and healthy communities through integrated
strategies such as promoting active transportation, as demonstrated by successful projects integrating
pedestrian infrastructure. This is complemented by the work of marine engineers who focus on sustainable
coastal infrastructure and renewable energy integration in coastal urban areas, creating resilient waterfront
communities.

“In urban planning, | contribute to multiple SDGs, especially SDG 11:
Sustainable Cities and Communities and SDG 13: Climate Action. | design
integrated transportation solutions that reduce reliance on cars, promote public
transit, and encourage walkability. For instance, in a recent project, | proposed bike
lanes and pedestrian pathways, which enhance community health while lowering
carbon emissions."

10
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" As a marine engineer contributing to coastal city urban planning, my focus is
on creating resilient and sustainable waterfront communities. This involves
designing environmentally conscious infrastructure, such as seawalls using
sustainable materials and integrated flood control systems incorporating green
infrastructure. | actively promote the integration of renewable energy sources like
offshore wind and wave/tidal power, while also advocating for green building
practices, sustainable transportation systems, and the incorporation of blue-green
infrastructure into urban design."”

5.3. Clean energy solutions

Five participants detailed their contributions to SDG 13 through the design and implementation of
renewable energy systems. Their work focuses on reducing reliance on fossil fuels by integrating solar power
into community infrastructure, as exemplified by a recent project that lowered energy costs and carbon
emissions while promoting community engagement. Further enhancing the reliability and effectiveness of
renewable energy, they are also developing energy storage solutions, such as the integration of battery
storage with solar farms.

"l contribute to SDG 13: Climate Action by working on renewable energy
projects. My role involves designing solar energy systems that help reduce
dependence on fossil fuels. Recently, 1 completed a project that integrated solar
panels into a community building, significantly lowering energy costs and carbon
emissions while promoting community awareness of renewable energy benefits."

"In my role, | focus on developing energy storage solutions that complement
renewable energy systems. For instance, | recently worked on a project that
integrated battery storage with a solar farm. This setup not only enhances the
reliability of energy supply but also maximizes the use of solar power, reducing
reliance on fossil fuels. By optimizing energy use, we can contribute significantly to
climate action goals."

Question No. 6. What specific engineering skills should be magnified further to align itself to
sustainable development concepts? Elaborate each skill.

6.1. Water resource management

Ten participants underscored the vital role of enhanced water resource management skills in achieving
sustainability. Hydrology engineers emphasized the need for improved stormwater management, water
recycling, and conservation to address scarcity and protect water quality and ecosystems. Maritime
professionals further highlighted the importance of water quality assessment and pollution control to
maintain healthy aquatic environments.

"As an engineer focused on hydrology, improving skills in water resource
management is vital for sustainability. This includes techniques for stormwater
management, water recycling, and conservation strategies. Sustainable water
management not only addresses scarcity but also protects water quality and aquatic
ecosystems."

"As a maritime professional, 1 emphasize the importance of water quality
assessment. Skills in monitoring pollutants, understanding treatment processes, and
managing contaminated sites are vital. By focusing on these areas, we can ensure
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that water bodies are protected from degradation, promoting healthier ecosystems
and communities.”

6.2. Sustainable materials science

Ten respondents emphasized the critical shift towards sustainable materials, highlighting the need for
expertise in evaluating the performance and environmental impact of recycled and bio-based alternatives.
The integration of life-cycle assessments and a commitment to innovative, sustainable materials are central
to minimizing environmental impact and achieving responsible construction practices across both sectors.

"In engineering, focusing on sustainable materials is key. We need to
understand the properties and impacts of alternative materials, like recycled or bio-
based options. By promoting the use of materials with lower environmental
footprints, we can significantly reduce the ecological impact of buildings and
infrastructure.”

"Sustainable development is central to my coastal protection work. This means
prioritizing sustainable materials science through life cycle assessments, researching
innovative materials, and optimizing designs for efficiency and minimal waste.
Effective collaboration with scientists and communities, coupled with policy
advocacy, ensures environmentally responsible and socially acceptable solutions."

6.3. Innovation and problem-solving

Five respondents identified innovation as the cornerstone of sustainable development, emphasizing the
need to move beyond traditional engineering solutions. They highlighted the importance of creative problem-
solving to develop environmentally sound and economically feasible technologies. The use of design
thinking was cited as a key method to ensure user needs are met while prioritizing sustainability from the
initial stages of product development. This approach underscores a proactive, innovative mindset as essential
for driving progress towards sustainable engineering practices.

"As an engineer, | see innovation as the cornerstone of sustainable development.
We need to cultivate creativity and problem-solving skills that challenge traditional
engineering solutions. This involves thinking outside the box to create new
technologies and processes that are environmentally friendly and economically
viable."

"I believe design thinking is essential for fostering innovation. This iterative
process encourages us to empathize with users, define problems, and prototype
solutions. By focusing on sustainability from the outset, we can develop products
and systems that meet environmental goals while also addressing user needs."

5. Discussion
Objective 1. Determine personal belief that can contribute to sustainable development goal.

The respondents' emphasis on SDG 6: Clean Water and Sanitation shows a practical understanding of
sustainable practices in engineering. Their wastewater treatment project experience highlights the
significance of community engagement, education, and innovative technologies. This aligns with research
emphasizing the need for engineers and maritime professionals to consider the social and environmental
impacts of their projects(®.
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The respondents' focus on SDG 13: Climate Action underscores engineering's crucial role in climate
change mitigation. Their work with smart grid and carbon capture technologies showcases engineering's
potential to drive innovation and address climate challenges. This aligns with research emphasizing
engineering's role in developing sustainable energy solutionst®!.

The respondents’ commitment to SDG 11: Sustainable Cities and Communities demonstrates their
understanding of integrating environmentally friendly practices into urban planning and development. Their
green infrastructure and community engagement experiences highlight engineering's potential to create more
livable and resilient urban environments. This aligns with research advocating for interdisciplinary
approaches to sustainable urban development®l,

The respondents’ emphasis on practical applications of sustainable solutions aligns with research
advocating a shift from theory to action™. Their focus on developing efficient systems and products that
consume fewer resources demonstrates a pragmatic approach. This aligns with the need for engineers and
maritime professionals to prioritize efficiency and continuous improvement°],

The respondents' recognition of the economic benefits of eco-friendly practices aligns with the growing
understanding of the link between sustainability and financial performance®. Their cost savings through
closed-loop water systems and energy-efficient designs highlight the potential for environmentally conscious
practices to enhance profitability and competitiveness. This aligns with the need for engineers and maritime
professionals to consider the economic implications of their decisions2l.

The respondents' belief that environmentally responsible practices should be a foundational principle in
civil engineering aligns with the long-term implications of infrastructure projectst®l. Their focus on creating
resilient and livable environments for future generations demonstrates a commitment to intergenerational
equity. This aligns with the need for engineers and maritime professionals to consider their profession's
ethical and social responsibilities!!,

The respondents' recognition of the market potential of sustainable solutions aligns with the growing
demand for eco-friendly solutions®?”l. Their experiences integrating renewable energy systems and
demonstrating cost savings highlight the potential of environmentally responsible practices to enhance
competitiveness and drive innovation. This aligns with the need for engineers and maritime professionals to
be aware of the financial advantages of sustainable solutionst°l.

The respondents’ commitment to advocating for environmentally responsible practices in manufacturing
aligns with the growing trend of incorporating sustainable practices into production processes!*®l. Their
experiences with energy audits and waste reduction strategies highlight the potential for environmentally
conscious practices to enhance operational efficiency and profitability. This aligns with the need for
engineers and maritime professionals to consider the environmental and economic impacts of their
decisions(*¢l,

Objective 2. Identify Engineering skills that can contribute to sustainable development concepts.

The respondents' emphasis on project management skills highlights its crucial role in integrating
sustainable practices into engineering projects. This aligns with research advocating for effective project
management practices to ensure that environmental goals are prioritized throughout the project lifecycle®.

The respondents' recognition of innovative problem-solving as a critical skill for environmental
responsibility aligns with the need for engineers and maritime professionals to develop creative solutions to
complex environmental challenges*”. Their experiences developing novel technologies and processes
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demonstrate the potential for innovative problem-solving to drive progress toward environmental
sustainability.

The respondents' focus on water resource management skills highlights the significance of addressing
water scarcity and protecting water quality®. Their experiences with stormwater management, water
recycling, and water quality assessment demonstrate the critical role of water resource management in
achieving sustainable development goals.

The respondents' emphasis on sustainable materials science aligns with the need for engineers and
maritime professionals to understand the properties and impacts of alternative materials®l. Their experiences
incorporating recycled materials into construction projects demonstrate the potential for sustainable materials
science to reduce environmental impact and promote resource efficiency.

The respondents' recognition of innovation and problem-solving as key skills for environmental
responsibility aligns with the need for engineers and maritime professionals to develop new technologies and
processes that are environmentally friendly and economically viableB%. Their experiences with design
thinking and prototyping demonstrate the potential for innovation to drive sustainable development.

6. Conclusion

This study investigated the relationship between personal beliefs and professional practices in
promoting the Sustainable Development Goals (SDGs) among engineering and maritime professionals. The
research revealed a strong correlation between engineers' and maritime professionals' personal views on
environmental responsibility and their professional behaviors, particularly concerning SDGs 6, 11, and
13. Individuals with a strong commitment to environmental stewardship were more likely to integrate
sustainable practices into their work and decision-making.

The study identified key engineering skills—project management, innovative problem-solving, water
resource management, and sustainable materials science—as crucial for advancing sustainable development.
The findings highlight the synergistic effect of personal values and professional competencies in driving
organizational adoption of green technologies and practices.

This research contributes to the field by underscoring the need for cultivating a culture of environmental
responsibility within engineering and maritime through ethical frameworks, enhanced education, and
proactive advocacy. Future research should explore quantifying the impact of personal beliefs and skills on
sustainability outcomes, analyzing trends over time, examining opportunities for interdisciplinary
collaboration, and assessing the role of policy and regulation. Furthermore, a critical area for future research
is the development of methods to track the evolution of sustainability beliefs and practices among engineers
and maritime professionals throughout their careers. This longitudinal study would help assess the
consistency of these beliefs over time and identify factors that influence changes in attitudes and behaviors.
This research should also consider the alignment (or misalignment) between engineers and maritime
professionals' sustainability beliefs and employer goals, and explore the impact on decision-making and its
broader implications. Finally, integrating environmental responsibility into engineering curricula is crucial
for developing future professionals equipped to address global challenges.
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