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Abstract

Hong Kong's overall construction waste accounts for approximately 23% of its total solid waste. 
As the aging rate of buildings accelerates in Hong Kong, the number of buildings reaching 50 
years old is projected to increase from 8,700 in 2020 to 13,900 by 2030. Recently, deteriorating 
older buildings have become potential sources of construction and demolition waste, leading to a 
significant rise in the total amount of construction waste. Traditionally, Hong Kong has managed 
construction waste by using it as landfill material or burying it, but such practices are unsustain-
able in a city where land resources are scarce.
To alleviate the growing volume of construction and demolition waste, a circular economy ap-
proach emerges as a solution. However, there is a lack of research on implementing a circular 
economy model that treats construction and demolition waste as secondary building materials in 
the construction industry. This study focuses on the Tseung Kwan O landfill site as a case study, 
analyzing predominantly concrete waste generated from existing construction waste. The research 
explores how abandoned concrete can be effectively recycled and repurposed as a material. Ad-
ditionally, it examines the integration of circular economy principles into the industry.
The study concludes that incorporating recycled concrete aggregate (RCA) as a component in the 
construction industry's circular economy is feasible and environmentally beneficial. The establish-
ment of a comprehensive management system for construction and demolition waste is a crucial 
first step towards realizing a circular economy in Hong Kong. This research provides a framework 
for formulating waste management policies in the construction sector, enhancing collaborative 
processes among stakeholders, and aiding relevant authorities in regulating construction activities.
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1. Introduction

During the dismantling process at the end of 
a building's lifecycle, a significant amount of 
construction and demolition waste is gener-
ated. Despite approximately 41% of the over-
all construction and demolition waste in Hong 
Kong being directly transported to construction 
sites for use as public fill, and 52% being sent 
to temporary fill banks after processing to serve 
as public fill, around 1.33 million metric tons of 

construction and demolition waste are annually 
disposed of in landfills (refer to Figure 1).

On average, 3,646 metric tons of waste are 
disposed of in landfills daily (Environmental 
Protection Department, 2021). Regardless of 
whether approached from an environmental, 
economic, or social standpoint, the escalating 
volume of construction and demolition waste 
poses an unsustainable burden for Hong Kong. 
Generated as a byproduct of the linear econ-

Figure 1. Distribution of landfills in Hong Kong

Urbanie and Urbanus

ISSUE 8 

  

64

Hou Wenxi, Hee Sun (Sunny) Choi



omy of the construction industry, construction 
and demolition waste arises from activities such 
as building and infrastructure construction, 
full or partial demolition, disaster debris, road 
planning, and maintenance, often containing a 
substantial amount of recyclable materials. As 
the quantity of construction waste continues to 
mount, the quest for sustainable waste manage-
ment methods becomes increasingly impera-
tive.

Introducing discarded concrete into the appli-
cation of the circular economy allows more 
waste to flow into the construction industry as 
potential recycled materials, rather than ending 
up in landfills.Within the framework of the cir-
cular economy, the paradigm of waste disposal 
shifts from downgrading recycling, such as pub-
lic fill, to viewing waste as a potentially valu-
able resource that can be reclaimed as usable 
materials within the construction industry.

Currently, several avenues are being explored 
for the construction industry's sustainable de-
velopment: (1) the use of sustainable materials; 
(2) demountable building design; (3) modular 
construction; and (4) the establishment of recy-
cling schemes (Purchase et al., 2021). However, 
research on achieving architectural sustainabili-
ty from the perspective of waste reuse is limited, 
and the integration of material recovery mecha-
nisms is often overlooked.

This study explores the development and ap-
plication of the circular economy in the con-
struction industry from the standpoint of con-
struction and demolition waste, elucidating 
the proven potential use of discarded concrete. 

Initially, the research scope is defined, focusing 
on the Tseung Kwan O site as a case study, en-
compassing the handling and recycling of con-
struction waste within the area. Through on-site 
investigations, the existing scenario of construc-
tion waste management and its associated chal-
lenges are examined.

2. Literature Review

2.1 Definition of Construction and Demoli-
tion Waste

Over time, the definition of construction and 
demolition waste has been subject to continu-
ous evolution (refer to Table 1).

2.2 Significance of Construction and De-
molition Waste (CDW) in Achieving Circu-
lar Economy

The reduction of construction and demoli-
tion waste involves the utilization of discarded 
materials through alternative means, thereby 
diminishing the amount of waste directed to-
wards landfills. Through applications such as 
recycling, reuse, and recovery, the input of raw 
materials slows down, reducing greenhouse gas 
emissions from supply chains and related activi-
ties, while also yielding economic benefits (Pur-
chase et al., 2021).

2.3 Policy Formulation in Other Countries 
Regarding Construction and Demolition 
Waste and Circular Economy Development

Netherlands stands at the forefront of recy-
cling and reuse of construction and demolition 
waste, particularly waste concrete, constituting 
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Table 1 Descriptive and quantitative definitions of CDW

Author Year CDW definition CDW category
Skoyles and Hussey 1974 “The surplus between materials ordered,

delivered, and accepted and those used
properly for the execution of the building
project”

Quantitative

Skoyles, E. and
Skoyles, J.

1987 “A material which needed to be
transported elsewhere from a construction
site or used on the site itself other than the
intended purpose of the project due to
damage, excess, or non-use or which
cannot be used due to non-compliance with
the projects specifications, or which is a
‘by-product’ of the construction process”

Quantitative

Tchobanoglous et al., 1993 “The relatively clean, heterogeneous
building materials generated from the
various construction activities”

Descriptive

Shen et al., 2004 “The form of building debris, rubble, earth,
concrete, steel, timber, and mixed site
clearance materials, arising from various
construction activities including land
excavation, site clearance, demolition
activities, roadwork, and building
renovation”

Descriptive

Lu and Yuan 2011 “Any waste or damaged materials
generated by site clearance, excavation,
construction, refurbishment, renovation,
demolition, and road works”

Descriptive

Tam et al., 2018 “The surplus between materials ordered,
delivered, and accepted and those used
properly for the execution of the building
project”

Quantitative

Table 1. Descriptive and quantitative definitions of CDW
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40% of the country's total construction waste 
emissions. Nearly 100% of waste concrete is re-
cycled, with approximately 97% used as aggre-
gate for road subbase, and nearly 3% employed 
as recycled concrete aggregate following clean-
ing (Yu et al., 2021).

3. Case Study

Tseung Kwan O is located in the southwestern 
part of Sai Kung District in the New Territories 
of Hong Kong and is known as Tseung Kwan O 
New Town. The landfill site referred to in this 
study as Tseung Kwan O Landfill, also known as 
Southeast New Territories Landfill, is situated in 
the southeastern part of Tseung Kwan O. One of 
Hong Kong's three strategic landfills, it has only 
accepted construction waste since January 6, 
2016. The landfill site comprises three sections: 
landfilling area, screening and sorting area, and 
fill bank, with a daily waste receiving capacity 
of approximately 2,000 tons. The unique char-
acteristic of this site lies in the predominance of 
discarded concrete materials, which hold sub-
stantial potential for circular utilization.

According to statistics on carbon dioxide emis-
sions from construction materials, cement con-
tributes over 30% of the total emissions, being 
a primary component of concrete. Within the 
overall construction waste, 319 tons consist of 
waste concrete, while the remaining concrete is 
mixed with other materials in demolition waste. 
Challenges such as the presence of reinforcing 
bars in a significant portion of waste concrete, 
high separation costs, altered load-bearing ca-
pacities post-demolition, contribute to low re-
cycling rates. Concrete, being a durable and ro-

bust construction material, can be transformed 
into high-quality recycled concrete aggregate 
for new construction projects through process-
es like cleaning and grinding, thus reducing de-
mand for primary materials and environmental 
impact.

Post-demolition waste concrete undergoes se-
lective crushing and low-pressure grinding at 
recycling plants, resulting in different compo-
nents: sand, aggregates, and recycled concrete 
mortar. Recycled sand and aggregates can sub-
stitute for original materials in concrete mixes, 
and recycled concrete mortar can replace part 
of the limestone in raw mix, leading to reduced 
demand for primary materials and generating 
low-carbon clinker (refer to Figure 2).

The quality of recycled concrete aggregate 
(RCA) compared to natural concrete aggregate 
is influenced by its water demand, resulting in 
differences in unit weight, water absorption, 
mechanical strength, and chemical durability. 
To meet various mechanical strength require-
ments based on different usage needs, a com-
bination of industrial by-products and recycled 
concrete can be employed through mix design 
and blending, thereby enhancing its mechani-
cal properties. For instance, utilizing fly ash, an 
industrial by-product from local thermal power 
plants, can enhance the porous adhesive mortar 
of recycled concrete aggregate. In comparison 
to RCA concrete without fly ash, the addition of 
fly ash in 100% RCA concrete extends the cur-
ing time to over 90 days, exhibiting comparable 
strength and improved durability (Sunayana and 
Barai, 2021). Kapoor et al.'s research indicates 
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that by adding 20% fly ash and 10% metakaolin 
into 100% RCA concrete, compressive strength 
and resistance to chloride permeability were 
significantly enhanced (2014).

Circular economy, as a business model-based 
economic system, employs the principles of re-
duce, reuse, repair, refuse, refurbish, repurpose, 
remanufacture, recover, and rethink to replace 

Figure 2. Recycled concrete aggregate in the construction industry application system map
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the concept of disposal. The concept of circular 
economy holds immense potential in addressing 
the escalating challenge of construction waste 
and promoting sustainable practices in the con-
struction sector. In the initial stages of transition 
from a linear to a circular economy, by focus-
ing on construction waste, particularly through 
the regeneration of discarded concrete into ag-
gregate, the demand for natural aggregate is re-
duced, achieving resource recovery and reuse. 
This regenerated concrete aggregate can be in-
corporated into new construction projects, thus 
embodying reuse. By repairing and refurbishing 
concrete, its lifespan can be extended, leading 
to reduced consumption of new construction 
materials. Moreover, recycled concrete aggre-
gate offers carbon capture technology, enabling 
the implementation of carbon capture process-
es on discarded construction materials, particu-
larly concrete, and realizing carbon reuse. By 
enhancing carbon capture, carbon dioxide can 
be reintroduced into materials, creating a car-
bon storage repository similar to construction 
waste, achieving carbon recovery and reuse.

In the preliminary stages of architectural de-
sign, two primary applications come to the 
forefront: green building design and demount-
able architecture. Adhering to green building 
design principles, such as utilizing renewable 
materials, leads to the refusal of environmen-
tally impactful building materials, thereby re-
ducing waste generation. Furthermore, green 
building principles emphasize maintaining and 
extending the lifecycle of products, reducing 
resource consumption by elongating the lifes-
pan of building materials and products (repair). 

Employing demountable architectural design 
entails creating structures and components 
that can be easily disassembled and reused. 
Demountability aligns with the "rethink" prin-
ciple of the 9R circular economy framework, as 
it encourages reimagining building design and 
structure, enabling material recovery and reuse. 
Additionally, establishing material storage areas 
on construction sites and implementing classi-
fication-based waste segregation contribute to 
reuse and remanufacturing. Discarded building 
materials can undergo reprocessing and manu-
facturing to produce new construction materi-
als or products, entering secondary material 
markets or registries. Simultaneously, recycling 
discarded building materials and extracting 
valuable components can lead to the redesign 
and manufacture of new architectural products 
(repurpose).

By amalgamating these varied strategies within 
the construction industry, novel cooperative 
and operational models can be established (re-
fer to Figure 3).

4. Conclusion, Limitations, and Future 
Directions

In conclusion, achieving a circular economy 
in the construction industry holds significant 
implications for Hong Kong's real estate devel-
opment as a whole. The utilization of recycled 
concrete aggregate (RCA) as a novel building 
material in the secondary lifecycle of construc-
tion and demolition waste is indeed feasible. 
Furthermore, our study underscores the im-
portance of establishing a waste management 
system for construction and demolition waste 
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Figure 3. The holistic material flow under circular economy framework
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in Hong Kong, given the city's characteristics, 
such as high architectural density, in the pursuit 
of a circular economy.

However, it's important to note that due to con-
straints related to time and data collection meth-
ods, the categorization of discarded concrete in 
Hong Kong may not have been as detailed as 
desired, potentially leading to variations in con-
crete waste treatment processes.

Looking ahead, a forward-looking approach 
emphasizes the integration of high levels of in-
formation within every phase of the construc-
tion industry. This not only mitigates waste re-
sulting from information gaps but also offers 
new developmental avenues for recycled ma-
terials. The application of recycled concrete 
aggregate requires collaborative efforts among 
various stakeholders, including production el-
ements, demand conditions, related supportive 
industries, corporate strategies, and government 
actions, in order to achieve its goals.

While this study contributes significantly to the 
understanding of how recycled concrete ag-
gregate can contribute to a circular economy 
in the construction sector, there are several po-
tential directions for future research. Firstly, a 
more comprehensive analysis of concrete waste 
categorization and treatment processes is war-
ranted. Secondly, exploring innovative techno-
logical solutions to enhance the quality and ap-
plicability of recycled concrete aggregate could 
lead to more sustainable practices. Additionally, 
investigating the economic and policy dimen-
sions of implementing circular economy strat-
egies within the construction industry could 

provide valuable insights. Lastly, a longitudinal 
study tracking the actual implementation and 
impacts of circular economy practices in con-
struction projects would offer a more robust 
evaluation of their effectiveness.

In essence, fostering a circular economy within 
the construction sector is a complex endeavor 
that demands concerted efforts from various 
stakeholders, spanning industries, policies, and 
societal behaviors. As we look to the future, it is 
imperative to recognize the interplay of factors 
that contribute to the successful integration of 
circular economy principles, thereby ensuring 
a more sustainable and resilient built environ-
ment for Hong Kong.
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