Frontiers in Business, Economics and Management
ISSN: 2766-824X | Vol. 24, No. 3, 2026

Engineering and Environment: Challenges and
Responses from the Perspective of Professional Ethics

Zhiang Li

Southestpetroleum University, Chengdu 610000, China

Abstract: With the rapid development of the social economy, humans have continuously consumed natural resources and
damaged the natural environment, leading to numerous environmental pollution incidents. Eventually, humans have come to
view the environmental pollution issues arising from engineering activities rationally. Engineers, who hold a central position in
the decision-making and implementation stages of engineering projects, play an extremely important role. Studying and
analyzing the environmental ethical responsibilities ofengineers not only directly affects every aspect of engineering activities,
but also indirectly influences the state of the national ecological environment.
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1. Introduction

The development of modern engineering technology has
provided significant support forsocial progress and economic
growth. However, the continuous expansion of construction
scale has also made the contradiction between resource
consumption and environmental protection increasingly
prominent. From project planning to actual construction,
engineering activities often have varying degrees of impact
on the surrounding environment. During this process,
engineers not only need to pay attention to the technical
feasibility and economic benefits of the project, but also need
to fully consider the ecological and social consequences that
the engineering behavior may cause. Therefore, incorporating
environmental protection into the professional ethics of the
engineering profession, clearly defining the responsibility
boundaries and practical requirements of engineers in
environmental issues, is of great significance for promoting
the coordinated development ofengineering construction and
the environment [1].

2. The Value Implications of
Engineers' Environmental Ethical
Responsibilities

2.1. Respect Life and Practice Ecological
Ethics

Nature is a dynamic and balanced system composed of
diverse life forms. Each species possesses an irreplaceable
intrinsic value and should be regarded as an object of human
moral concem. Since the Industrial Revolution, large-scale
engineering activities have increasingly intensified their
intervention in the natural ecosystem. Coupled with the
mismanagement of technological applications, problems such
as environmental pollution and ecological degradation have
occurred frequently. In the face of this reality, the restoration
of ecological civilization requires control from the source.
Engineers, as the leaders of engineering practice, must
establish a scientific ecological perspective and seek a
dynamic balance between economic benefits, social needs,
and ecological protection. Engineers should actively explore
innovative models that can both meet engineering

49

requirements and restore the ecology. Their role is dual: they
are both the developers of natural resources and the guardians
of the ecosystem. Ensuring that engineering activities do not
exceed the carrying capacity of nature is a necessary choice
for achieving sustainable development for humanity and is
also the unshirkable responsibility of engineers towards
future generations.

2.2. Follow the Rules and Establish a
Symbiotic Relationship

The environmental ethical responsibility of engineers is
manifested as follows: during the entire engineering cycle,
they predict the ecological impacts and lead the practices of
pollution prevention and biodiversity protection with
professional capabilities. Engineering decisions should be
based on natural laws as the fundamental principle. Through
ecological compensation mechanisms, the environmental
load can be reduced, and even through technical means, the
ecosystem functions can be enhanced. Historical lessons
indicate that sacrificing the environment for short-term
economic benefits will lead to irreversible ecological
disasters. Compared to economic value, the sustainability of
ecosystemservices is the foundation ofhuman well-being. As
key actors in ecological protection, engineers need to
transform theirenvironmental protection awareness into daily
practices. Through technological innovation, they should
promote the coordinated evolution of engineering activities
and natural succession, ultimately achieving the ideal state of
harmony between humans and nature.

2.3. Innovative Model, Ensuring Sustainable
Development

Resource depletion and ecological deterioration have
become fundamental risks threatening the survival of
humanity. Engineers, as an important medium for human-
nature interaction, their work directly affects the
sustainability of civilization development. This development
paradigm emphasizes the rational utilization of natural
resources under the principle of intergenerational equity. Its
ethical scope breaks through traditional anthropocentrism and
extends moral relations to the entire ecosystem. Although
only humans possess the status of moral subjects, we must
remain humble towards nature and maintain ecological



resilience through responsible engineering practices.
Engineers should lead the development of environmentally
friendly technologies, making project engineering not only
meet economic efficiency but also enhance natural capital,
achieving the coupling optimization of the technical system
and the ecosystem [2]. Only engineering innovations
following ecological laws can inject lasting momentum into
the progress of civilization.

3. The Main Challenges of
Environmental Ethics in
Engineering Practice

3.1. The Engineering Activities Cause
Relatively Serious Damage to the
Environment

With the continuous development of science and
technology and the rapid advancement of social
industrialization, frequent human activities have led to a large
number of engineering projects, which directly or indirectly
damage the natural environment and cause a significant
depletion of resources, greatly disrupting the ecological
environment [3].

Many engineering projects face conflicts between
environmental protection and economic benefits at the initial
stage of theirplanning. On one hand, engineers are employed
by enterprises or project owners and are required to follow the
management principles of cost control and maximizing
economic benefits; on the otherhand, their professional ethics
require engineers to protect the environment and avoid
causing irreversible ecological damage during the design and
implementation of the schemes. This tension is particularly
prominent in industries such as infrastructure construction,
energy development, mining, and manufacturing.

The condition ofthe natural environment is closely related
to the survival and development of humanity. Under the new
era and new ideas, everyone has the responsibility and
obligation to maintain ecological balance, thereby alleviating
the ecological crisis. And as one of the important roles in
engineering activities, engineers, in an era with highly
advanced science and technology, should strive to assume
environmental ethics responsibilities.

3.2. Lack of Environmental Moral Protection
Awareness

The environmental ethics cultivation of engineers mainly
involves the content related to moral consciousness in ethics.
Currently, engineers in China have relatively insufficient
sense of responsibility in environmental moral protection. To
reduce the pollution pressure of engineering activities on the
natural environment, the primary task is to enhance the
environmental moral awareness of engineers. For example,
universities can be the main platform, offering courses related
to environmental ethics and organizing diverse educational
activities both online and offline to cultivate the
environmental ethical sense ofengineering students, enabling
them to analyze comprehensively and objectively evaluate
projects. However, there is no consensus on environmental
ethics education for engineers in China yet. Therefore, it is
particularly necessary to widely carry out environmental
education in universities by organizing a series of activities to
strengthen students' environmental awareness. Correcting the
engineers' concept of evaluating the success or failure of
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engineering projects solely based on economic benefits and
cultivating their environmental sense of responsibility is an
urgent and important task. Under the wrong concept,
engineers often over-exploit resources and damage the natural
ecosystem when implementing projects. Therefore, in order
to protect the integrity of the ecosystem, engineers must
combine the specific environmental conditions and
implement an ethical concept centered on caring for nature.

3.3. Information Asymmetry

Environmental information asymmetry not only
exacerbates the distrust between the public and enterprises,
but also undermines the public image of the engineering
profession. For instance, in a certain real estate development
project, the construction enterprise concealed the fact that the
project area originally belonged to a groundwater recharge
zone, while the design and supervision units did not make any
reports on this risk. After the completion of the project,
problems such as surface subsidence and water pollution
occurred, which led to media exposure and public protests.
Such incidents highlight the urgency of environmental ethics
education in engineering practice and also remind engineers
to take more active actionsin terms of information disclosure
and the public's right to know [4].

4. The Practical Approaches for
Engineering to Address
Environmental Ethical Challenges

4.1. Strengthening Ethical Education and
Professional Responsibility Cultivation

Engineering ethics education is one of the fundamental
ways to enhance engineers' awareness of environmental
responsibility. Many countries have incorporated ethics
courses into the compulsory modules of engineering majors,
but there are still issues such as vague content and
disconnection from reality in practice. To internalize
environmental ethics, it is necessary to integrate professional
ethics education throughout the entire process from
universities to the workplace, and strengthen teaching
methods such as case studies, on-site simulations, and
reflective practice.

For example, the American Engineering Accreditation
Commission (ABET) requires that all accredited engineering
courses must include a module on "understanding and
responding to ethical issues [5]". Some domestic universities
have also gradually introduced new teaching methods such as
"Engineering Ethics Workshops" and "Responsibility
Engineering Case Competitions". These explorations indicate
that only when engineering ethics becomes an operational and
strongly linked cognitive system can it truly guide engineers
to make ethical judgments in real projects.

Furthermore, enterprises should also strengthen the
shaping of professional responsibility culture. Some
engineering companies have established ethics review
committees and project ethics reporting systems, elevating
engineering ethics from a value concept to a part of the
management process. For instance, a well-known
architectural design company conducts "green risk review" at
the project initiation stage, requiring project leaders to
prepare ethical assessment reports on potential carbon
emissions, soil disturbance, and ecological impacts, and
incorporate them into the project assessment indicators.



4.2. Establishing Multi-Dimensional
Environmental Responsibility Evaluation
and Accountability Mechanisms

Timely and effective environmental impact evaluations of
engineering projects are very necessary in engineering
activities. During the evaluation process, relevant policies and
regulations on environmental protection ofthe state should be
strictly implemented, and strategic ideas conducive to the
sustainable development of all humanity should be
implemented. Scientifically and rationally utilize natural
resources while optimizing regional natural environments.
Establish a mechanism for evaluating the environmental
impact of engineering activities. The state should play a
significantrole as the main body. Firstly, at the national level,
engineers' various responsibilities should be further clarified
and their scope of responsibilities delineated. Secondly, at the
social level, environmental protection departments at all
levels should strengthen the importance of environmental
protection in their work and expand technical supervision of
environmental protection. Further open up supervision
channels, increase supervision efforts, highlight key
supervision sections, and make good use of the effective
monitoring power of the internet era. Through online,
television, and other media tools, broaden channels for the
public to participate in anti-corruption construction, guide the
public to express their demands rationally, enhance the role of
media supervision, improve the timeliness of supervision, and
comprehensively improve the correctness and scientificity of
environmental impact evaluations. As a university, as the
breeding base for college students, it should adhere to people-
oriented principles, cultivate virtue and establish people, and
build a team of engineers with a reasonable structure,
excellent skills, and civilized and clean integrity. From an
individual perspective, no one is an exception and must be
responsible for the natural environment. Establish a firm ideal
belief of protecting the natural ecological environment in
terms of thought, cultivate one's own environmental ethics
responsibility in practical actions, and strive for a win-win
situation between engineering and the environment. Human
frequent engineering activities are a double-edged sword.
While promoting social progress, they are also destroying the
natural environment. Therefore, when evaluating engineering
activities, one should be vigilant and optimistic, establish an
environmental dimension for evaluation, and reasonably
balance various interests [6].

At the same time, a hierarchical accountability mechanism
should be established. In multi-party projects, clearly define
the environmental responsibilities ofthe design, construction,
and supervision parties to prevent the dilution of
responsibilities. Such mechanisms can be realized through
contract agreements and industry regulatory rules.

4.3. Promoting Green Engineering Technology
and Scheme Selection Mechanisms

Engineering technology itselfis not neutral. The selection
of green-oriented technologies is the key point for the
implementation of environmental ethics. Therefore,
promoting the priority use of green technologies should
become an institutionalized process, rather than an accidental
choice of engineers' conscience.

Take the construction industry as an example. Green
building materials, passive design concepts, carbon emission
estimation tools under BIM modeling, etc. are gradually
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becoming the mainstream in the industry. However, in
practice, these solutions are often put on hold due to high
costs or long construction periods. Therefore, an optimization
mechanism needs to be introduced, that is, to incorporate the
environmental ethics scoring dimension in the comparison of
technical solutions. For instance, in urban rail transit design,
a certain engineering unit has established an "environmental
preference index", which not only assesses the energy
consumption, noise control, and biodiversity impact of the
scheme, but also incorporates the contribution value to the
urban heat island effect into the decision-making process.

At the same time, engineering consulting companies and
design institutes should establish databases to share green
schemes and implementation effects of high-quality projects,
forming a circular accumulation of industry knowledge and
reducing the difficulty of ethical decision-making for
individual projects.

4.4. Enhance Public Participation and Right to
Information Guarantee Mechanism

One of the core principles of environmental ethics is the
right of the public to know and participate, especially the
opinions of residents in the project impact area,
environmental protection organizations, media, etc., which
need to be respected and integrated in the early stage of the
engineering project. The public participation mechanism not
only enhances project transparency but also helps to identify
blind spots and optimize the design.

At present, many domestic engineering environmental
impact assessments have problems of superficial public
disclosure, and the public's doubts and opinions have notbeen
adopted, and the relevant complaint mechanisms are not
smooth. In response to this, engineering projects should
explore the "ethical hearing" mechanism, that is, before
project approval, a third party will host a public discussion
meeting, inviting community representatives, independent
scholars, and environmental organizations to express their
opinions on the ethical risks of the project. This mechanism
has been regularly implemented in some infrastructure
projects in European countries, enhancing public acceptance
and legitimacy recognition of the engineering project.

4.5. Build a Cross-disciplinary Ethical
Governance Collaboration Mechanism

Facing the complexity of environmental ethics issues, a
single engineering discipline's perspective often fails to
provide a comprehensive response path. Therefore, it is
necessary to promote the deep integration of engineering,
environmental science, ethics, law, and sociology, and
establish a cross-disciplinary collaboration mechanism.

Set up a dedicated ethical consultation position in large-
scale public projects, consisting of environmental ethics
scholars, social impact analysts, public relations experts, etc.,
to provide professional advice on key project nodes. Take a
certain high-speed rail project as an example, during the route
selection process, it faced controversy over crossing a
historical cultural protection area. Finally, through the advice
of the ethical consultant, the route was optimized and an
ecological corridor was added, balancing traffic efficiency
and cultural heritage protection, and gaining widespread
recognition from all parties.



5. Typical Cases of Enterprise
Engineering Ethics Practice

5.1. China Construction Group: Construction
of a Whole-Process Green Engineering
Management System

During the construction phase, China Construction
established green construction site assessment standards,
including 10 core indicators such as noise control, dust
management, and recycling and reuse of construction waste.
Taking the Smart Construction Industrial Park project as an
example, this project implemented a real-time digital carbon
emission monitoring system and included carbon footprint
data in the quarterly performance assessment of the
contractors. This measure broke the traditional engineering
management logic that only focused on progress and cost,
prompting the project team to regard low-carbon and
ecological responsibility as the core engineering goals.

What is more notable is that China Construction introduced
a technical selection process in the design stage, using the
BIM platform to conduct simulation comparisons of multiple
design schemes in terms of carbon intensity, material sources,
and resource occupation. In a certain science park
construction project, this process helped the design team
abandon a more economical but potentially affecting
groundwater flow structure scheme, and adopt a design with
stronger permeability of the foundation and less ecological
impact, although the cost increased by 5%, it improved the
environmental ethics evaluation index of the project.

5.2. State Electric Power Investment Group:
Ecological Balance Strategy in Energy
Engineering

As a major energy state-owned enterprise in China, State
Electric Power Investment Group faces many environmental
ethics issues in large-scale hydropower, wind power, and
photovoltaic projects, such as ecological damage, land
acquisition,and community interests coordination. To address
these issues, it proposed an ecological collaborative energy
development strategy during the "14th Five-YearPlan" period
and attempted to integrate environmental ethics into technical
and institutional practices in several key projects.

In the Yellow River Upper Clean Energy Corridor project,
State Electric Power Investment Group did not adopt the
traditional high-dam interception scheme, but after fully
considering the migratory paths of regional fish and the
hydrological circulation system, it chose a low-dam
distributed development mode and established multiple
ecological buffer zones. Although this development mode
sacrificed some total power generation benefits, it
significantly reduced interference with the ecological chain
and became a typical representative of "ecological ethics
priority".

In addition, State Electric Power Investment Group has
established a community environmental agreement
mechanism. When signing construction agreements with the
project area villages, it clearly included quantitative
constraints on water resource occupation, farmland
compensation, and noise interference, and set up a community
representative supervision system to ensure the rights of the
original residents to information and participation. This
mechanism was promoted by the United Nations
Development Programme as a good practice to other
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developing countries.

5.3. China National Petroleum Corporation:
Environmental Risk Governance in Oil
and Gas Engineering

China National Petroleum Corporation is involved in
various environmental issues in oil and gas exploration,
extraction, storage and transportation, and refining during the
process. These include land occupation, water resource
consumption, exhaust gas emissions, and ecological
restoration. To address these potential impacts, China
National Petroleum Corporation gradually incorporated
environmental risk control into the entire process
management of engineering projects, setting corresponding
environmental protection requirements in project initiation,
design, construction, and operation.

Take the oil and gas field development project as an
example. In the early stage of project construction, through
environmental impact assessment, identify the possible
impacts on groundwater, soil, and the surrounding ecological
environment caused by the project, and accordingly adjust the
well site layout and construction plan. During the
construction process, classify and manage drilling waste,
wastewater, and construction occupation areas to reduce
direct pollutant emissions; after the project completion, carry
out land reclamation and vegetation restoration for temporary
occupation areas. By integrating environmental risk control
throughout the project process, China National Petroleum
Corporation achieved a transition from "post-event
governance" to "whole-process prevention", demonstrating
the ethical requirement of engineers to balance economic
benefits and ecological responsibility in technical decisions

[7].

5.4. State Grid Corporation: Ecological
Protection and Green Construction in
Power Engineering

During the construction of transmission lines, substations,
and other infrastructure projects, the selection of line routes,
land occupation, and construction activities may have certain
impacts on the vegetation, farmland, and natural ecological
environment along the line. Therefore, State Grid Corporation
gradually strengthened green design and ecological
protection concepts in power grid construction, incorporating
environmental factors into engineering planning and
construction decisions.

Take the construction of power transmission lines as an
example. When engineering designers determine the route of
the lines, they not only consider the transmission distance,
construction cost and construction conditions, but also
comprehensively analyze factors such as nature reserves,
ecologically sensitive areas and residential areas. Through
optimizing the route, they reduce the impact on the
environment and residents' daily life. During the construction
process, they reduce engineering disturbances by minimizing
temporary land occupation, controlling the construction scope
and carrying out vegetation restoration. This practice shows
that when engineers face the contradiction between cost,
efficiency and environmental protection, they should actively
assume corresponding environmental ethical responsibilities
and take ecological impacts as an important basis for
evaluating engineering plans, achieving the coordinated
development of power grid construction and environmental



protection.

5.5. Comprehensive Insights from Enterprise
Practices

From the above enterprise practices, it can be seen that
excellent engineering ethical practices are not only moral
constraints, but also a manifestation of competitiveness. The
common characteristics of these enterprises include:
quantifying ethical goals and incorporating them into
management processes (such as carbon emission intensity
indicators, ethical auditing mechanisms); establishing public
participation and information transparency mechanisms to
reduce moral risks; promoting cross-departmental and cross-
professional collaboration to address complex environmental
ethical issues; and emphasizing the long-term shaping of
employees' ethical literacy and behavioral culture.

6. The Realization Path of Engineers'
Environmental Ethical
Responsibilities

6.1. Strengthening Engineers' Environmental
Ethical Awareness

Engineers should first establish correct environmental
ethical values. When conducting engineering design,
selecting technologies, and making project decisions, they
should consider environmental impacts as an important
evaluation factor, rather than solely relying on economic
benefits, construction cycle, and technical feasibility. For
engineering projects that may cause significant ecological
impacts, they should actively identify potential environmental
risks and fully consider the long-term effects of engineering
activities on the natural environment and the public.

At the same time, enterprises and relevant universities
should enhance engineering ethics education through case
studies, specialized training, and vocational education, to
raise engineers' awareness of environmental responsibility.
Especially in actual engineering projects, by analyzingtypical
cases of environmental pollution and ecological damage,
engineers can recognize the social responsibilities behind
technical decisions, thereby enhancing their environmental
protection awareness and responsibility.

6.2. Incorporating Environmental Factors into
Engineering Decisions

Engineering projects often have conflicts between
economic benefits, project efficiency, and environmental
protection. Therefore, a more scientific engineering decision-
making mechanism needs to be established. During the
project planning and scheme design stages, factors such as
resource consumption, carbon emissions, ecological impacts,
and environmental risks should be included in the scheme
evaluation system, and different technical schemes should be
comprehensively compared.

For example, during engineering design, technologies such
as BIM, digital twins, and life cycle assessment can be
utilized to conduct simulation analysis of energy consumption,
material usage, and environmental impacts of different
schemes. On the basis of meeting the engineering functions
and safety requirements, the scheme with lower resource
consumption and smaller environmental impact should be
selected to ensure that environmental ethical requirements

truly enter the engineering technical decision-making process.
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6.3. Improving the Environmental
Responsibility System for Engineering
Projects

The implementation of engineers' environmental ethical
responsibilities requires a complete system as a guarantee.
Enterprises can establish an environmental responsibility
system covering the entire process of project initiation, design,
construction, operation, and maintenance, clearly defining the
responsibilities and authorities of different positions in
environmental protection, to avoid ambiguity of
responsibilities or mutual shirking.

At the same time, an environmental responsibility
assessment and supervision mechanism can be established,
including indicators such as energy conservation, emission
reduction, resource utilization, pollution control, and
ecological protection, to be included in the project
performance evaluation. For engineering personnel who
actively identify environmental risks and propose
improvement plans, corresponding incentives should be given.
For behaviors that violate environmental management
regulations and cause serious consequences, responsibility
should be pursued, thereby forming a clear responsibility
constraint mechanism.

6.4. Strengthening Engineering Information
Disclosure and Public Participation

Large-scale engineering projects usually have certain
impacts on surrounding residents, the ecological environment,
and public interests. Therefore, when fulfilling environmental
ethical responsibilities, engineers should also pay attention to
the opinions of stakeholders. Enterprises can use
environmental information disclosure, public hearings, and
community communication to let local residents understand
the potential environmental impacts ofthe project and provide
reasonable channels for public expression [8].

For reasonable environmental demands raised by the public,
engineering projects should conduct scientific evaluations
and optimize the design and construction schemes if
conditions permit. By increasing the transparency of
engineering decisions, information asymmetry between
enterprises and the public can be reduced, and the social
recognition of the project can be enhanced.

6.5. Promoting the Integration of Green
Technologies and Engineering Practices

Technological innovation is an important means for
engineers to fulfill theirenvironmental ethical responsibilities.
Facing issues of resource consumption and environmental
pollution, engineers should actively adopt green technologies
such as energy conservation, emission reduction, and
recycling, and pay attention to the application effects of new
technologies in actual engineering projects.

In construction projects, green building materials,
prefabricated buildings, and building energy management
technologies can be used to reduce resource consumption; in
energy projects, clean energy and energy storage technologies
can be used to reduce the environmental impact caused by
traditional energy use; In the manufacturing industry, the
environmental load during the production process can be
reduced through process optimization, energy conservationof
equipment, and recycling of waste.

Therefore, green technology should not merely be an
additional requirement for engineering projects, but should



gradually become an important part of engineering design,
production, and management.

6.6. Establish an Engineer Environmental
Ethics Risk Early Warning Mechanism

Engineering projects have the characteristics oflong cycles,
multiple participants, and complex environmental impacts.
Some environmental problems may not be obvious at the
projectinitiation stage but gradually emerge during long-tenmm
operation. Therefore, it is necessary to establish an
environmental ethics risk early warning mechanism to
continuously identify and dynamically monitor potential
environmental risks in engineering activities.

Engineers can utilize environmental monitoring, data
analysis, and information management platforms to track key
indicators such as pollution emissions, energy consumption,
and ecological changes. When relevant indicators show
abnormalities, timely analyze the causes and take corrective
measures. At the same time, for engineering projects that may
have significant environmental impacts, risk assessment and
emergency response mechanisms should be established to
enhance enterprises' ability to respond to environmental
emergencies.

7. Conclusion

Engineering, as an important means for achieving social
development and technological progress, has long had an
impact that goes beyond the scope of mere technology, deeply
embedding itself in various dimensions such as economic
development, social governance, and environmental
protection. In the current context of escalating global
ecological pressure, engineering activities must confront the
issue of environmental sustainability and re-examine their
value foundation and responsibility boundaries. Engineering
is no longermerely a technical means; it carries the utilization
of natural resources, the responsibility towards future
generations, and the response to social equity.

In the future development trend, the role of engineers will
undergo a transformation. In addition to possessing traditional
engineering knowledge and skills, they should also possess
risk awareness, value judgment ability, and interdisciplinary
communication skills. In projects, not only technical
problems need to be solved, but also the long-term impacts of
engineering behaviors on the natural and social systems need
to be considered. The improvement of this comprehensive
ability will rely on the continuous advancement of
engineering ethics education and the continuous
improvement of engineering system design.

Engineering ethics governance will shift from concept-
driven to embedded in the system. On one hand,
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environmental responsibilities ofengineering projects will be
more clearly regulated at the legal level, such as
environmental impact assessment systems, carbon footprint
accounting mechanisms, and green procurement standards
will become basic requirements in engineering construction.
On the other hand, the ethical governance capabilities of
enterprises will also be tested in the market mechanism. More
and more engineering organizations need to establish internal
compliance systems and ethical review processes to promote
ethical responsibility from passive fulfillment to active
management.

In conclusion, the future development direction of
engineering activities is not only the efficiency and
innovation of technology, but also the clarification of
responsibilities and the deepening of ethics. Transferring
ethical concepts from external norms to an intrinsic
component of engineering culture is the fundamental
guarantee for achieving sustainable development goals. Only
when engineers possess the ability to address complex ethical
issues can engineering practice truly provide sustainable
support for environmental protection and social progress.
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