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Abstract

This paper conducts an in-depth analysis of the sustainable development strategies and assess-
ments for the Kau Yi Chau Artificial Islands (KYCAI) project in Hong Kong. The project aims
to provide about 1,000 hectares of land to meet Hong Kong’s medium and long-term land
demands, enhancing its competitiveness as a financial and commercial center. The study focuses
on the project’s environmental impact and carbon emissions, providing improvement recom-
mendations to enhance overall sustainability. Key areas include protecting natural ecosystems
and restoring biodiversity during the island’s construction, optimizing the implementation of
low-carbon and clean energy projects, and integrating sustainability principles throughout the
project’s lifecycle. The government should also assume environmental leadership by combin-
ing policy regulations with communication across various stakeholders, ensuring the project
achieves sustainable economic, social, and environmental development, laying a solid foundation
for Hong Kong’s future growth.

Keywords: Kau Yi Chau Artificial Island, Sustainable Development, Biodiversity Conservation, Carbon
Footprint Reduction, Stakeholder Collaboration, Transformational Leadership

1. Introduction
The KYCAI project in Hong Kong is an artificial island program that provides approximately
1,000 hectares of land to address Hong Kong’s medium- to long-term land needs. The goal
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of the project is to increase Hong Kong’s scope and capacity for growth and to enhance
its competitiveness as a financial, commercial, and trade center, so we assessed the KYCAI
project and provided professional advice on how to modify the project further to improve
the overall sustainability of Hong Kong. In this section, we will first summarize the main
themes and objectives of the evaluation, focusing on the critical points related to the project.

The background of the KYCAI project is that it seeks to supplement the supply of land
required for the development of Hong Kong through the allocation of the planned sites,
most of which will supply Hong Kong with a substantial amount of land available for growth
in the next ten years. While the project’s development potential is enormous, we must
also recognize the associated challenges it may bring (Toland, A. (2017)). First, a critical
issue that we must address is the continued environmental impact of the artificial islands.
The construction and operation of similar artificial islands will have a long-term effect on
the environment, so we must take a series of preventive measures, such as preventing the
destruction of natural ecosystems and protecting local biodiversity (Chee, S. Y. et al (2017)).
Secondly, we will optimize the implementation of low-carbon and clean energy projects
through existing programs, ranging from renewable energy deployment to the design
of high-efhiciency programs that reduce the amount of energy consumed and promote
green transport systems. Third, we will ensure that sustainability principles are integrated
throughout the KYCAI program.

Our main objective in this assessment is to identify and provide recommendations
for modifications to the KYCAI project to improve the project’s overall sustainability in
Hong Kong. By carefully analyzing the environmental impacts and carbon emissions,
our objectives can be focused on the following areas: Firstly, to adopt specific scientific
prompts to prevent damage to natural ecosystems during the construction of the artificial
islands and to concentrate on conservation during the construction process and restoration
of biodiversity after the building is completed (Yuan, Z. A. et al (2021)). Secondly, we will
work out how to optimize the implementation of low-carbon and clean-energy projects to
reduce the greenhouse gases associated with the project and contribute to the fight against
climate change. Thirdly, we will incorporate sustainability principles into the KYCAI
project and align them with Hong Kong’s sustainable development goals.

The KYCAI project can positively impact Hong Kong’s sustainable development. Firstly,
the project provides a large amount of land to meet Hong Kong’s medium to long-term
demand for land, which offers more choices and more space for urban planning in Hong
Kong, facilitates a series of economic growth and social progress, and creates more business
and employment opportunities for Hong Kong as a whole, and fundamentally enhances
Hong Kong’s competitiveness as a global financial and business center. Secondly, the KYCAI
project has considered sustainable development factors at the planning and design stage. By
adopting more environmentally friendly technologies and more sustainable green buildings
than the original plan for constructing the artificial island, we can enable the project to
minimize the related energy consumption and waste generation and optimize the use of
resources (Garcia-Gémez, J. C. et al (2011)). These optimized plans can make Hong Kong
a more sustainable and livable city ring. Finally, in addition to the provision of land, the
KYCALI project’s improvements to the original plan will enable Hong Kong to provide
business opportunities in areas other than sustainable development, such as renewable energy,
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environmental technology, and energy efficiency, creating more green jobs, promoting
innovation and technological advancement, and accelerating Hong Kong’s progress towards
a low-carbon economy and sustainable development.

The KYCAI program can demonstrate the close relationship between sustainable devel-
opment by promoting economic growth while also focusing on social and environmental
sustainability. Firstly, we will focus on how to strike a balance between environmental
protection and economic growth, and how to protect biodiversity through substantial im-
provements to existing programs. Secondly, we will focus on the use of locally adapted
technologies to reduce greenhouse gas emissions and how to provide a better living envi-
ronment for our residents through new construction.

2. Research

The importance of environmental leadership in the development of KYCALI artificial islands
is self-evident. As a large-scale offshore construction project, KYCAI artificial island has a
huge impact on the environment. Therefore, having strong environmental leadership is
key to ensuring the sustainable development of the project. Environmental leadership can
help KYCAI artificial island projects cope with various environmental risks and challenges.
Offshore construction projects face many uncertainties and risks, such as climate change,
marine pollution, and ecological damage. Environmental leadership requires project teams
to have the ability to predict, evaluate, and respond to these risks, ensuring the smooth
progress and sustainable development of the project.

The construction of KYCALI artificial island may have an impact on the survival and
reproduction of marine organisms. Meanwhile, the waste and pollutants generated during
the construction process may also cause pollution to the marine environment. During
the operation of KYCAI artificial island, it may also have an impact on the surrounding
environment. For example, if human activities on the island generate a large amount of waste
and sewage, these waste and sewage may be discharged into the ocean, causing pollution
to the marine environment. In addition, human activities on the island may also generate
environmental problems such as noise and light pollution, which can have an impact on the
surrounding marine life and ecological environment.

To address these environmental issues, the developers of KYCALI artificial islands and
the Hong Kong government need to take a series of environmental protection measures.
Common environmental leadership includes transformational leadership, transactional lead-
ership, administrative leadership, and collaborative leadership. Environmental leadership
requires project teams to fully consider environmental protection factors at every stage
from design, construction to operation, ensuring that the negative impact of the project
on the environment is minimized. This includes using environmentally friendly materials,
reducing energy consumption, and reducing waste emissions.

The Hong Kong government has utilized transformational leadership in the development
of the entire KYCAI artificial island, mentioning "reducing carbon emissions, building
sustainable communities, increasing employment through the development of three core
commercial areas, and enhancing Hong Kong’s position as an international financial center.".
Through macro vision and planning, KYCAI’s overall development plan has been established.



18 Zhihui LIAO et al.

The Hong Kong government also uses collaborative leadership to communicate with
the public and stakeholders, listen to their opinions and suggestions, and ensure that project
decisions and actions receive widespread support and recognition. Hong Kong encourages
public participation in the construction of artificial islands, providing relevant opinions on
the reclamation scope of artificial islands and their impact on the existing culture and tourism
industry of neighboring islands.

Although the KYCALI project was designed with measures such as regional gardens,
platform gardens, and rooftop greening to maintain biodiversity, these measures are still
insufficient to protect biodiversity. The government needs to retain more wetlands and
rivers to maintain the ecological cycle on the island. On the other hand, before carrying
out the project, it is necessary to conduct a survey of the surrounding marine organisms and
take relevant measures to construct habitats that cause damage to marine organisms and a
reduction in species.

On the other hand, during the operation of the KYCAI project, the government needs
to take appropriate leadership measures to reduce carbon dioxide emissions and promote the
development of green energy, in addition to installing photovoltaic panels in buildings and
using renewable energy vehicles. The Hong Kong government needs to further reduce
carbon dioxide emissions and waste generation during the operation and construction of
the KYCAI project through other measures.

In the design of this project, sponge city design, seawater desalination, and kitchen
waste treatment system were also adopted to achieve resource recycling and enhance the
city’s ability to respond to risks. Sponge city design reduces flood risks, collects rainwater to
provide freshwater resources, improves microclimate, increases green space, and enhances
livability. At the same time, utilizing seawater desalination technology to convert seawater
into high-quality drinking water, alleviating water pressure, and achieving maximum
utilization of water resources. In terms of kitchen waste treatment, advanced systems are
introduced to convert kitchen waste into organic fertilizers or biofuels, solving the problem
of waste treatment, achieving resource utilization, and generating heat energy for heating
and power generation, improving energy utilization efhiciency (Kau Yi Chau Artistic islands.
2024).

However, the Hong Kong government can guide the construction and construction par-
ties of the artificial island to learn more from the experience of sustainable city construction.
For example,

Adopting efficient and energy-saving building materials and technologies to reduce
energy consumption and greenhouse gas emissions. At the same time, attention should be
paid to the integration of architecture and natural environment, improving the ecological
performance and comfort of buildings.

By optimizing urban planning and public service facilities, we ensure that residents of
different social groups can enjoy fair urban development opportunities and quality of life.

3. 3.Dicussion

In this paragraph, we will further explore how governments, as environmental leaders, can
effectively promote sustainable development. In addition to focusing on specific environmen-
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tal issues, this objective requires us to understand the conflicting interests of the stakeholders
involved. Therefore, we will take various vigorous measures to pave the way for the project
to achieve the goal of sustainable development in the course of construction (Afzal, M. S. et
al (2022)). Firstly, we believe that the government needs to take robust measures to promote
the sustainable development of the project, including the formulation of relevant regulations
and strategies to reduce carbon emissions and conserve natural resources, as well as to provide
clear guidance to stakeholders on the framework within which they should fight for their
interests and rights under the auspices of the regulations. Secondly, the government should
take the lead in providing a platform for different stakeholders to engage and communicate
with each other, for example, through regular consultation meetings, seminars, and hearings,
so that various stakeholders have a sense of ownership and responsibility (Wu, W. et al
(2023)). Thirdly, education and awareness are critical factors in promoting sustainable
development, and the government should raise public awareness of environmental issues
and sustainable practices through extensive publicity. The public should know the benefits
of sustainable practices through various educational activities and outreach programs. At
the same time, the government can encourage individuals to take environmental actions to
support sustainable initiatives. Finally, the government should promote sustainable practices
in the KYCAI program by providing financial incentives, tax breaks, subsidies, etc., to
developers and companies and, most importantly, by partnering with academic institutions
and others to support the development of innovative and sustainable technologies. Education
is also vital to promoting sustainable development, so governments should adopt proactive
campaigns to raise public awareness of environmental issues and emphasize the positive
impacts that can be achieved through individual actions. Governments can also ensure that
young people are equipped with the knowledge and skills they need to tackle environmental
challenges early by working with different educational institutions and campaigning orga-
nizations to integrate the knowledge of sustainable development into the school classroom.
Governments can also ensure that young people are equipped from an early age with the
knowledge and skills needed to address environmental challenges by working with different
educational institutions and advocacy organizations to integrate sustainable development
into school classrooms.

The stakeholders and their primary interests of concern are mainly categorized into
the following government agencies: They care about whether the project can promote
the overall economic growth of Hong Kong, how to ensure that the project is sustainable,
and how to maintain the regulation of the whole project through their means. So, they
must navigate through many stakeholders while making informed decisions to address
environmental issues. Secondly, the community. Their interest is mainly in maintaining the
existing quality of life, protecting the local ecosystem, and ensuring that the community’s
well-being is not compromised during and after the project’s construction (Afzal, M. S. et
al (2023)). They are most interested in the transparency of the project and the equitable
distribution of benefits so that they will be very interested in housing, transportation and
infrastructure, and public facilities. Third, the business sector. Their concerns are primarily
about economic development and creating more jobs and related business opportunities
through the project. Therefore, they need a supportive regulatory framework and market
access laws to maximize their financial potential. Fourth, environmental protection orga-
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nizations. Their focus is on preserving and protecting the environment and advocating
for sustainable development through their actions, so they will provide expert advice by
monitoring the impact of the KYCAI project on the local environment, and they want more
restrictive environmental regulations. Fifth, academic and research organizations. Their
focus is primarily on contributing scientific knowledge and developing new innovative
solutions through research on environmental impacts, so they seek collaboration with other
stakeholders to obtain the data they need, which allows them to provide valuable input and
expertise in sustainability assessment, environmental modeling, and long-term monitoring
(Kong, L. et al (2019)).

We can address various stakeholders’ conflicting interests and values in the following
ways: First, open dialog and cooperation. The government should facilitate contact be-
tween stakeholders, identify conflicting viewpoints and values through extensive dialog, and
form a cooperative platform such as an advisory committee or working group to provide a
communication channel—second, mediation and negotiation. In conflicting interests, the
government must mediate to facilitate talks and cooperation. It should encourage different
stakeholders to engage in respectful and constructive dialogues to seek compromises in all
areas: third, scientific evidence and expert advice. Governments should base their decisions
on scientific evidence and expert advice and evaluate alternatives to guide the balance of sus-
tainable development strategies and tactics—fourth, transparency and accountability (Wang,
Y. N. et al (2023)). Governments should ensure relative openness in the decision-making
process and provide access to relevant information and strategies. Clear communication
channels should be used to address stakeholder concerns and provide updates on program
progress. Fifth, long-term planning and adaptive management. The government should
plan all types of arrangements from the perspective of long-term planning, and it should
also take much feedback from stakeholders to dynamically adjust its strategies to cope with
changing circumstances.

4, 4., Recommendations

Based on the study and discussion of the Kau Yi Chau Artificial Island (KYCAI) project,
we hope that the construction of the KYCAI will become another story of Hong Kong
after the ‘Lion Rock Spirit’, a story about the hard work of Hong Kong people and all
walks of life, the SAR Government’s courageous and proactive actions, and the co-operation
between the public and the private sector in writing a new page of glory for Hong Kong.
A new page of glory for Hong Kong is being written with the co-operation of the people
and the Government. Of course, if we are to achieve this ambitious goal, we need the
concerted efforts of town planners, architects, engineers and contractors, and so on, as well
as investors, assessors and environmental scientists, and so on. With the stated objective of
achieving sustainable development, we would like to propose the following areas to assist
the Government in realising the full potential of the project and in making it a model for
sustainable development in Hong Kong:
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4.1 Ecological and Environmental Management

Green Infrastructure: Focus on introducing green infrastructure, adopting energy-saving
materials and technologies, reducing energy consumption and lowering carbon emissions.
Increase green coverage and the rational use of water resources, such as rainwater harvesting
systems, rain gardens, green roofs and eco-corridors, to minimise the impact of the artificial
island on the ecosystem and at the same time provide habitat land for the wildlife that already
live there.

Marine Protected Areas (MPAs): Establish MPASs to restrict fishing and other behaviours
that damage the marine ecosystem and to protect the habitat and ecosystem of marine life.
Strengthen regulation and enforcement of marine protected areas. Improve water quality
and protect water ecosystems. Combine regular environmental monitoring data, analyse
monitoring data and establish a response mechanism to deal with monitoring data anomalies
to ensure that the marine ecosystem receives continuous attention.

4.2 Energy and Resource Utilisation

Renewable energy: Utilise renewable energy sources such as solar, wind and geothermal
to reduce reliance on traditional energy sources and achieve carbon neutrality targets for
the island’s infrastructure and transport. Encourage residents to adopt an environmentally
friendly lifestyle by building cycle tracks and walking paths on the island, encouraging
residents to travel on foot and by bicycle, and reducing car pollution.

Circular economy: vigorously promote the concept of circular economy, which can
make use of desalination technology to convert seawater into fresh water to meet the water
demand on the artificial islands, enhance the recycling of construction materials, separate
rubbish for disposal on the islands to reduce pollution to the environment, and set up a waste
management and recycling system to reduce the waste of resources in the construction and
operation process.

4.3 Social development and inclusiveness

Community planning: Ensure the provision of diverse infrastructure and public services,
such as schools, hospitals, parks and transport, to meet the needs of different groups and
create a multicultural community.

Affordable housing: Provide affordable housing for all segments of the population and
establish a comprehensive public transport network to ensure easy access to employment,
healthcare and housing areas.

4.4 Economic Diversification and Innovation

Innovative industries: It can take advantage of its unique geographical location to develop
green economy industries such as marine energy and marine biotechnology to promote
sustainable economic development, focusing on attracting innovative industries and research
institutes, including those in the fields of science and technology, finance and green energy,
and setting up a science and technology innovation centre to promote the research, develop-
ment and application of relevant technologies. It can also take advantage of its geographical
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location to build an international trade centre to attract global business enterprises and
promote international trade.

Public—private partnership: Encourage the government to co-operate with the private
sector and establish public-private partnership to promote the innovative development of
infrastructure and public services. It can make use of its unique marine landscape to develop
marine tourism and marine cultural tourism to attract domestic and foreign tourists and
promote tourism development. Build smart islands to enhance public services and improve
the quality of life of residents.

4.5 Government Leadership and Regulation

Formulate a policy framework: The government should formulate strict regulations on the
construction standards, environmental protection requirements, safety provisions, etc. of
the artificial islands to ensure that the project meets the goal of sustainable development,
and set strict construction and environmental standards. Environmental education activities
should be carried out on the islands to raise the environmental awareness of the residents
and encourage them to actively participate in environmental protection actions. In addition,
a comprehensive emergency response mechanism should be set up, and there should be
pre-emptive measures to deal with various emergencies that may occur, such as tsunamis
and earthquakes

Stakeholder participation: An open communication and participation mechanism should
be established to ensure that the voices of stakeholders are respected, to increase the trans-
parency of the management and regulation of artificial islands, and to strengthen cooperation
with other countries and regions, so as to share experience in the management and regulation
of artificial islands, and to improve the management level of artificial islands.

Monitoring and adjustment: Set up an independent regulatory body to regularly assess
the implementation of the project to ensure that it is in line with the set objectives, and
continuously adjust and optimise the policy in the light of the actual situation.

Through these recommendations, the Government will be able to better fulfil its role as
an environmental leader to ensure that the Kau Yi Chau Artificial Island (KYCAI) project
will achieve sustainable development in the three dimensions of economy, society and the
environment, and lay a solid foundation for the future development of Hong Kong.

5. Conclusion

The KYCAI project plays a key role in the future sustainable development of Hong Kong,
providing Hong Kong with more land resources and urban planning space, and promoting
economic growth and employment opportunities. At the same time, considering sustainable
development factors during the design and construction stages will help optimize resource
utilization, reduce energy consumption and Melbourne emissions, and protect the ecological
environment. The green building design, sponge city concept and renewable energy
utilization and other technological innovations in the project will help reduce the ecological
burden, realize the recycling of resources, and promote Hong Kong’s move towards a
low-carbon economy and sustainable development.
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The government needs to adopt environmental leadership to ensure the sustainable
development of projects, ensure the rights and interests of stakeholders, and enhance public
environmental awareness through transformational, collaborative and administrative lead-
ership, combined with policies, regulations and multi-party communication. The KYCAI
project can promote the diversified development of society and economy while protecting
the ecological environment under the guidance of the principle of sustainable development.
Through scientific management and effective policy guidance, it can ensure that the project
becomes the protagonist of Hong Kong’s new generation development model.
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