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EXECUTIVE SUMMARY
Circular economy is an evolving field of study contributing 
significantly to global sustainability by eliminating waste and 
reducing the use of virgin materials in industrial and daily ac-
tivities. Circular designs and manufacturing have lowered the 
costs of products and provided innovative solutions for resource 
scarcity. Novel concepts associated with the circular economy, 
such as cradle-to-cradle designs, have eliminated waste gener-
ation from cradle-to-grave designs in a linear economy. Circular 
economy is not limited to any specific field of study but amal-
gamates many fields to circulate materials throughout their sys-
tems. However, we found that the availability of case studies is 
a gap in demonstrating its applicability to the built environment. 
We proposed a project on developing case studies for the built 
environment and sought funding through United Nations Uni-
versity (UNU). Our research has produced this Guidebook to 
support teaching and learning for built environment programs. 

The Guidebook starts with a section on how best to use the 
content for teaching and learning. It facilitates engaging both 
students and teachers of circular economy to acquire a basic 
understanding of the concepts involved compared to a linear 
way of using resources. This is covered in the first section: 
introduction to the circular economy. Then, it exposes the user 
to case studies on the built environment. The case studies 
cover a variety of circular applications in the built environment, 
from buildings to roads and irrigation projects. The cases are 
not necessarily best practice examples, but provide insights on 
how various strategies for circularity may be practically applied. 
Furthermore, it shares our experience of teaching and learning 
the circular economy in different areas of study. 

The Guidebook is a resource for anyone interested in the 
circular economy applied to the built environment. It comprises 
all the basic principles related to the concept. The difference 
between a linear economy and a circular economy is illustrated. 
Furthermore, the case studies give users some knowledge of 
using the concepts in built environment practices. Finally, users 
will understand the problems encountered in teaching and 
learning circular economy techniques under the lessons learned 
to help align teaching methods to specific contexts and share 
similar experiences from that context. 

The Guidebook presents diverse circular economy applications 
in the built environment and promises to be an eye-opener for 
future applications in the built environment. The case studies 
promote documentation of similar cases in the future for the 
benefit of the built environment stakeholders, including educa-
tors. We highly recommend this guidebook to assist users with 
the successful application of circular economy principles to help 
sustain planet Earth. 

INTRODUCTION
PURPOSE
This Guidebook aims to enhance understand-
ing of the circular economy and promote its 
implementation in both personal and pro-
fessional activities. The Guidebook provides 
a brief introduction to circular economy 
definitions, principles, and case studies to 
support teaching and learning, as well as to 
understand and apply the circular economy in 
practice. This Guidebook contributes to transi-
tioning the industry and community towards a 
truly circular economy. 

CONTEXT
The built environment is a leading sector in the 
use of natural resources, raw materials, green-
house gas emissions, and waste generation. 
Recent data shows that the United States 
generated 600 million tons of construction and 
demolition waste (CDW) in 2018 (United States 
Environmental Protection Agency, 2018) while 
the European Union produced 374 million tons 
of CDW in 2016, with the exclusion of excavat-
ed soil (European Environment Agency, 2020). 
CDW is forecast to globally increase to 2.2 
billion tons by 2050 (EMF, 2020). The increase 
in waste causes issues for landfill, the envi-
ronment, and the climate. Although CDW has 
a high value in reuse and recycling, only 40% 
of CDW has typically been reused, recycled, 
and used to generate energy (waste to energy) 
(United States Environmental Protection Agen-
cy, 2018). In Australia, 19.0 million tonnes of 
CDW was generated in 2008-2009 (based on 
the available data in the report 2011) and 45% 
of CDW was disposed to landfill (Department 
of Climate Change, Energy, the Environment 
and Water, 2011). A large amount of CDW 
ends up in landfill and negatively impacts the 
environment.

Circular economy in the built environment has 
received greater attention from scholars and 
practitioners due to the economic focus for 
resource conservation and the opportunity for 
more effective use of natural materials (Oluleye 
et al., 2022). CE focuses on the flow of mate-
rials and products across their life cycle and 
aims to reduce the pressure on natural materi-
als and reduce carbon footprints. For the built 

environment, EMF (2021) highlighted global 
carbon emissions will be reduced by 2.1 billion 
tonnes by 2050 due to CE strategies imple-
mented in this sector and assist in achieving 
net zero by that year. However, circular econ-
omy in the built environment still remains on 
the ‘lower order’ R strategies of “reduce, reuse 
and recycle” which can hinder wider applica-
tions of circular economy in various phases of 
a material flow and product life cycle.  

This Guidebook is developed to advance the 
understanding of circular economy through 
both theoretical and practical lenses. It also 
shares lessons from the first delivery of circular 
economy teaching across the partner univer-
sities and highlights the changes in circular 
economy understanding post-course atten-
dance. This book also provides recommenda-
tions to improve the next cycle of teaching and 
learning.   

HOW TO USE THIS GUIDEBOOK 
The Guidebook can be used flexibly in different 
climate and cultural contexts of construction 
projects and is dependent on the user’s per-
spective. 

• If you are a teacher, this Guidebook can 
be considered as a reference to develop 
your teaching materials related to circular 
economy as well as circular economy in 
the built environment. Teaching staff can 
develop local case studies based on their 
context and analyse case studies similar 
to the approach developed in this book 
to demonstrate how and why circular 
economy can be implemented in different 
construction projects.

• If you are a student, this Guidebook 
can be considered a reference to en-
rich your knowledge and experience 
on circular economy generally and how 
circular economy may be implemented in 
construction projects. The Guidebook is 
developed based on an easy-to-absorb 
approach so you will gain an in-depth 
understanding of what a circular econo-
my is, its principles, and its strategies. 

• As a user, you can situate this knowl-
edge to design and develop a model/
strategy for circular economy applica-
tions for your particular context.  
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CHAPTER 1 

INTRODUCTION 
TO CIRCULAR 

ECONOMY

DEFINITIONS 
OF CIRCULAR 
ECONOMY

1�1� 

2

Circular Economy is defined as “an 
economic system that uses a systemic 

approach to maintain a circular flow of 
resources by recovering, retaining or 

adding to their value while contributing to 
sustainable development”�               

  (ISO/DIS 59004, 2021)

The construction sector is the largest consumer of raw materials, 
and accounts for 25-40% of global carbon dioxide emissions 
(Forbes, 2021). Most of the built environment projects commonly 
follow a “take-make-dispose” approach and this linear approach 
ultimately increases resource burden. The additional impacts 
could also lead to depletion of ecosystems and their services in 
the long term, as the waste generated results in increased landfill 
sites and deposits. The transition to a circular economy in the built 
environment can be a key to achieving a resource efficient society.  

Another definition of Circular economy is “economy that is restor-
ative and regenerative by design, and which aims to keep prod-
ucts, components and materials at their highest utility and value at 
all times, distinguishing between technical and biological cycles” 
BS 8001: 2017 standard (British Standards Institution, 2017).

According to Kirchherr et al. (2017), circular economy is a system 
that replaces the ‘end-of-life’ concept with reducing, alternatively 
reusing, recycling and recovering materials in production/distri-
bution and consumption processes. It operates at the micro level 
(products, companies, consumers), meso level (eco-industrial 
parks) and macro level (city, region, nation and beyond), with the 
aim of achieving sustainable development, thus simultaneously 
dealing with environmental quality, economic prosperity, and so-
cial equity, for the benefit of current and future generations.

As per National Institute of Standards and Technology (NIST) – US 
Department of Commerce, a circular economic model preserves 
natural resources, reduces the need for landfills, and advances 
social and environmental justice while creating value and new 
business opportunities (NIST, 2023). The circular economy is a 
systems solution framework that tackles global challenges such 
as climate change, biodiversity loss, waste, and pollution (Ellen 
MacArthur Foundation, 2023a).
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The transition to a circular economy from a linear economy re-
quires adopting some principles. The circular economy is based 
on three principles (Ellen MacArthur Foundation, 2023b).

1� Eliminate waste and pollution: The first principle of the 
circular economy is to reduce waste in built environment 
projects, and this can be achieved with better planning and 
design of the project.

2� Circulate products and materials: Circulating products and 
materials at their highest value in built environment projects 
can help decrease the requirement of raw material. This 
way, nothing becomes waste, and the intrinsic value of 
products and materials are retained.

3� Regenerate nature: Construction and demolition waste 
from built environment projects can be processed in waste 
processing units and converted into recycled sand and 
aggregates that have a range of uses in a variety of construc-
tion applications. Thus, we are not drawing on the use of virgin 
resources and can support the earth to regenerate.

The use of the word “waste” itself needs to be eliminated from our 
vocabulary so we can always consider something ‘unwanted’ as 
valuable. Potting et al. (2017) identified a priority framework for a 
circular economy containing ‘10 R’- strategies including refuse, 
rethink, reduce, reuse, repair, refurbish, remanufacture, repurpose, 
recycle and recover. In circular economy language, refuse is the 
best option and the highest order of circularity whereas recover 
is the worst, where the product or material is permanently lost as 
waste to energy. 

In practice, circular economy in the built environment implies 
adopting circular economy principles in projects such as the use 
of locally available and recycled materials and reducing construc-
tion and demolition waste to a minimum or eliminating it com-
pletely. Buildings designed with local materials having low em-
bodied energy is another way to implement circularity in the built 
environment. Using passive design to reduce operational energy 
and integrated with renewable energy systems can also help to 
achieve circularity. When a product reaches the end of its life, 
its materials are kept within the economy wherever possible by 
recycling or using any of the other R-strategies. Building informa-
tion modelling (BIM), life cycle assessment (LCA) and material flow 
analysis (MFA) are well established techniques for sustainability 
studies in the built environment and can be used for circular econ-
omy design, and in planning and operation of projects. 

CIRCULAR 
ECONOMY 
PRINCIPLES

1�2� 

Technical DesignConstruction

In Use

Preparation and Brief

Concept Design

Developed Design

End of Life

Renovation/Refurbishment 

CIRCULAR ECONOMY 
PRINCIPLES AND STRATEGIES CAN 
BE ADAPTED and STRATEGICALLY 

USED WITHIN A STAGE OR ACROSS 
DIFFERENT STAGES

Vision

Figure 1.  
A Conceptual Model for Circular Economy in the Built Environment (Authors) 

Figure 2.  
R Strategies (Adapted from Potting et al., 2017, Cramer, 2022)

R0

R1

R2

R3

R4

R5

R6

R7

R8

R9

Reuse - 

Remanufacture - 

Rethink - Make product use more intensive

Refuse - Prevent the use of raw materials

Reduce - Consuming fewer natural resources and materials

Repair - Maintain and repair products

Refurbish - Restore an old product and bring it up to date

Recover - Incinerate waste with energy recovery

The product is reused by other customers, 
while maintaining original functions

Use parts of discarded production in a 
new product with the same function

Repurpose - Use discarded product or its parts in a 
new product with a different function

Recycle - Salvage material streams with highest 
possible value
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CHAPTER 2 

CIRCULAR 
ECONOMY 

IN THE BUILT 
ENVIRONMENT

The built environment consumes a high volume of natural resourc-
es and generates a high level of waste and carbon footprint which 
significantly affects the environment and climate. Existing studies 
demonstrate that linear economic patterns would not be a sus-
tainable economic model for this industry due to finite resources 
and increasing demands of population growth. There is an urgent 
need for this industry to transition towards circularity. 

Circular economy in the built environment can assist in resolving 
various issues of construction-demolition waste, resource scarcity 
and environmental issues. Existing studies show that circularity 
can be applied through various approaches including materi-
als selection, design solution, technology innovation and waste 
management. It also highlights a core role of designers and a high 
commitment amongst stakeholders in constructing the final prod-
uct, as well as deciding what happens at the end of life. 

The implementation of three R strategies “reuse, reduce and 
recycle” are dominant in this discipline with the focus on materials, 
waste reduction and waste management. It means that circular 
economy implementation needs to incorporate more than the 
end-of-pipe solutions; it needs the integration of various cyclical 
and mutually beneficial relationships in a supply chain to keep ma-
terials and products staying longer in the current built environment 
sector. Circular economy implementation in this sector is still frag-
mented and lacks collaboration amongst stakeholders. Therefore, 
improving  circular economy understanding for such stakeholders 
in and the community at large is needed to promote more circular 
practices. 

The following section offers local-based circular economy case 
studies which present practical circular economy applications to 
both teachers and learners. These case studies can be used as 
examples to underline how circular economy can be interpreted 
in a particular context and how it can be realised through differ-
ent innovative methods/frameworks/strategies. More importantly, 
these case studies provide some insights of circular economy 
applications and benefits that can be gleaned from these applica-
tions. The case studies were developed for the built environment, 
but lessons gained from these case studies can be applied to 
other sectors.      

Figure 3.  
Bosco Verticale, Milan, Italy

Why does the built environment 
need to become circular?

CIRCULAR 
ECONOMY 
AND THE BUILT 
ENVIRONMENT

2�1� 

6
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How can we practically apply circular 
economy in the built environment? 

Let’s examine several circular economy 
case studies�

In 2020, Downer laid over 77,000 tonnes 
on roads in six Australian states and 

territories, using 46�1 million plastic bags 
and packaging equivalents, 1�3 million used 

toner cartridges, 11�5 million glass bottle 
equivalents and 20,500 tonnes of reclaimed 

asphalt�

(Downer Group, 2020)

2�2�1� Reconophalt Downer – Australia
ReconophaltTM is the first road surfacing material in Australia that 
contains a high volume of recycled components derived from 
waste streams, such as soft plastics, glass and toner. Recono-
phaltTM is made from both new materials and recycled materials 
including natural aggregates, recycled asphalt, waste toners, 
recycled plastic and recycled glass.  

This material is either a light duty product for footpaths and recre-
ational areas or a heavy-duty product for highways or even air-
ports. The proportions of mixed constituents can be changed to 
meet technical requirements and standards of local road surfaces. 
Indeed, ReconophaltTM436 includes four recycled components 
accounting for 36% of its weight while ReconophaltTM886 con-
tains eight recycled materials making up 86% of its weight.

ReconophaltTM brings no increased environmental risk while pro-
viding considerable sustainability and performance benefits with 
the inclusion of fatigue life increase and deformation resistance 
improvement.

Figure 4.  
A road laid with ReconophaltTM  

(Downer Group, 2020)

CIRCULAR 
ECONOMY CASE 
STUDIES  

2�2� 

2�2�2� Eco-bricks – Thailand
This eco brick-making process from Thailand can be simply ex-
ecuted by laypeople without the requirement of any construction 
or engineering background. Unrecyclable plastic trash such as 
plastic bags, snack bags, candy wrapper plastic, and straws that 
can be easily found in the community are cleaned, dried, and cut 
into small pieces, then compressed in a plastic bottle; and used 
as a replacement for concrete bricks (Short Recap, 2019). 

The project has contributed to the community’s-built environment 
which has been expanded from building walls and stairs to the 
school buildings, library, and houses for marginalized people. In 
addition, it has caused a big country-wise collaboration in plas-
tic waste collection and segregation for the eco brick-making 
process which leads to awareness-raising among Thai people. 
Significantly, rethink and remanufacturing concepts contributed 
to sustainable community development through construction and 
also created opportunities to access education and health care 
for remote and marginalized people in the area, not to mention 
creating employment.

Figure 5.  
Eco-bricks
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2�2�3� Mahaweli Water Security Investment 
Program – Sri Lanka
With the key focus on reduce, repurpose, and remanufacture 
strategies, the Mahaweli Water Security Investment Program 
aims to provide sufficient water for targeting irrigable areas in this 
province in Sri Lanka. The target is to transfer about 130 MCM (1 
MCM= 1000 cubic meters) annually to North-western Province 
Canal, and to reduce virgin material use and waste dumps as 
much as possible while fulfilling the primary aim of the built envi-
ronment. 

The program’s speciality is based on the fact that most of the 
earth filling material are being extracted from the inundated area 
on site so that virgin materials will not be used for backfilling. 
Therefore, this will help in reducing the cost of virgin materials as 
well as the transportation cost to site indirectly reducing energy 
usage as much as possible.

As supplementary achievements, a reduction of virgin material 
usage is noted by reusing ballast and excavated materials. Man-
agement of construction and demolition waste through the re-
using of materials is noted and culverts have been repaired and 
remanufactured.

Nevertheless, identifying possible materials for repurposing at the 
design stage along the tunnel stretches, incorporating quantities 
in bidding documents, and sharing profits between stakeholders, 
whether the Ministry of Irrigation – the project client, Tractebel 
Engineering Pvt Ltd – the consultant firm, contractors, material 
suppliers, and especially farmers, are still being considered for the 
future.

Figure 6.  
Repurpose soil and tunnel 

mucking material to use for 
infrastructure projects

2�2�4� Butterflies building – India
Butterflies NGO building in Delhi, India designed by Ashok B Lall 
Architects is an example of the adaptability of circular economy 
principles in building design and construction. The building serves 
as a child resilience centre and is multifunctional with administra-
tion, offices, training centres, and residential areas for children. It 
combines the organisation’s vision of a cost saving sustainable 
building with green building design elements and strategies from 
the architects.

The building reused materials from previous construction, re-
manufactured excavated soil (for building materials), refurbished 
wooden doors and windows, incorporated passive design tech-
niques, and also used circular economy principles in operation 
of the building. It combines the rethink, reduce, reuse, refurbish, 
remanufacture, and recycle principles from the 10R’s strategy.

Therefore, the project successfully contributes to the re-manufac-
turing of all the excavated soil into compressed blocks to be used 
in the walls of the building and re-purposing the discarded doors 
and windows in the whole building. 

Figure 7.  
Corridor in Butterflies building 

with remanufactured brick 
walls. (Butterfly NGO) 
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What are circular economy principles and 
strategies applied in these case studies? 

How can circular economy concepts be 
elucidated and conveyed through these case 

studies?

2�2�5� Rural waste recycling – Kyrgyzstan
A case study on conducting research on heating buildings with 
biogas from livestock waste in Naryn region in Kyrgyzstan is ex-
plored. The case study application of biogas technology model for 
rural areas introduced a cost-effective green technology that deliv-
ers concrete renewable energy solutions, reducing environmental 
pollution and providing safe livelihoods. The research demon-
strates reuse, waste recycling, creating a new product in the form 
of biogas, without negative impacts on the environment. In remote 
rural areas of the country, the case study can be applied by local 
people for home heating and improving wellbeing.  The main 
benefits identified are reduce the impact towards the environment, 
improve safety and wellbeing of local population, recycle waste to 
give new ‘life’ to the waste, reduce costs and lower carbon emis-
sions.

Figure 8.  
Biogas

CHAPTER 3 

CIRCULAR 
ECONOMY 

EDUCATION

13
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The concepts of circular economy were introduced to students in 
the five partner universities involved in this project. These included 
circular economy definitions, principles, and strategies. Different 
definitions and theories of circular economy were highlighted to 
assist students in gaining an in-depth understanding of circular 
economy and its interpretation from different perspectives, while 
also considering the different values associated in different cycles 
in a supply chain.  

Local-based case studies have been used to demonstrate how 
the circular economy is implemented in different scenarios of vari-
ous countries. R-strategies are a particular focus to underline that 
circular economy has not been fully understood yet. Most circular 
economy case studies represent the low order of R strategies and 
have been applied focusing on “recycle, reuse and reduce”. The 
higher order R-strategies need to be encouraged including ‘’re-
fuse and rethink’’. Ultimately, regeneration to support ongoing hu-
man life on the planet needs to be considered. These higher order 
circular strategies can enable holistic thinking in circular economy 
implementation rather than focusing on one stage or one stake-
holder in the life cycle. 

In-class exercises are designed to encourage students to analyse 
case studies based on their background and experience. Many 
students were able to demonstrate the application of circular 
economy principles in different applications in the case studies 
such as recycled materials use, waste management, water solu-
tions, renewable energy and technological support. Students 
highlighted its importance and the critical role/s that key stake-
holders play for circular economy implementation in a project.

The research demonstrates that circular economy knowledge has 
been improved post course attendance. Students have critical 
skills that can be applied in different aspects of circular economy 
in a real-world context with different circular solutions. A signif-
icant change shown is their thinking, when they can consider 
circular economy as an approach to resolve different issues such 
as material scarcity, energy efficiency, carbon emission as well as 
climate change.

How to educate the circular 
economy?

CIRCULAR 
ECONOMY 
EDUCATION

3�1� 

More than 70% of students state that they 
have a clear or very clear understanding of 

circular economy post-course attendance� 

This section aims to share lessons learned from the results of 
interviews with lecturing staff and surveys with students on the 
circular economy course or circular economy integration into 
different courses. This part of the Guidebook is presented in three 
main sections: circular economy understanding, content, delivery 
and case studies. 

3�2�1� Circular economy understanding
Generally, circular economy education provides a broad under-
standing but also provides an understanding across sectors.The 
results of the interviews and surveys demonstrate that students 
have gained an understanding of circular economy concepts in-
cluding its definitions, core principles underpinning circular econ-
omy, R strategies, circular business models, and its practices. 
Some students obtained an advanced understanding of circular 
economy by being able to articulate material flows with a holistic 
view. They were able to recommend how to apply circularity in 
their personal and professional activities.

3�2�2� Circular economy content
Circular economy content in general has met the requirements 
and expectations of the course, teaching staff and students. 
No part of the content needs to be removed or changed. More 
than 70% of students noted that circular economy concepts 
were clearly or extremely clearly explained in the class. The 
circular economy content covered primary concepts including 
the explanation of moving away from linear economy patterns to 
lessons learned from other industries when implementing circular 
economy.

How does this knowledge help? 
LESSONS LEARNED 
FOR CIRCULAR 
ECONOMY 
EDUCATION

3�2� 
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3�2�3� Circular economy course delivery
Most of the feedback from teaching staff and students was on the 
course delivery. Highlights include reconsidering the structure of 
sessions in these courses to ensure that there is enough time in 
each session to deliver content as some sessions were too short 
to deliver theory and case studies to students. The sessions need 
to be restructured to enhance better delivery. Technical language 
needs to be considered to improve the course delivery.

3�2�4� Circular economy case studies 
Case studies play an important role in circular economy educa-
tion as most students stated that case studies can be one of the 
best approaches used for them to understand concepts which 
are very abstract. Case studies enable honing-in circular thinking 
to students. The studies demonstrate how circular economy can 
be interpreted and implemented, and the tangible and intangible 
benefits that can be gained by circular considerations throughout 
the life cycle of products and services. 

To make the best use of case studies, it is recommended to have 
a full set of case studies for students to understand and analyse. 
Along with this, short case studies or examples can be designed 
to explain abstract concepts such as circular tools/metrics or cir-
cular business models. The diversity of case studies needs to be 
improved across countries and industry sectors.

Where to from here?

CHAPTER 4 

CONCLUSION

1716
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Circular economy highlights opportunities to 
resolve the issues of materials scarcity, global 
warming and climate change. It offers alter-
natives to the concepts of waste; and to use 
waste as a resource. It relies on using different 
cycles to keep materials/products in a loop to 
last longer and maintain their values. Product 
and services in the circular economy need to 
be designed in a holistic and systemic manner 
when considering either technical or biological 
cycles. Circular economy requires rethinking 
the whole life cycle of a product from design, 
manufacture, operation and to the end of life. 

A transition from a linear to circular economy 
is a challenge but it creates an opportunity for 
the built environment to change the current 
system for circular adaptation. Understanding 
the remit of the circular economy is the key to 
unlocking this opportunity. This Guidebook is 
developed to provide CE concepts and case 
studies in an easy to understand and use 
manner to support the teaching and learning 
process. 

The design of a circular economy education 
needs to include:  

• Circular economy concepts including cir-
cular economy definitions and principles 
which can assist students in developing 
their personal and professional under-
standing of how best to apply circular 
principles.  

• Circular economy case studies need to 
underline practical applications of circular 
economy in various construction proj-
ects. These case studies can be material 
innovation, design solutions, and techni-
cal solutions. They can also be infrastruc-
ture, office buildings and other types of 
construction projects. Presenting various 
case studies across various life cycles 
of the construction projects and the use 
of various R-strategies is important to 
enable learners to see how practically cir-
cular outcomes may be achieved in the 
built environment.

• How best to deliver circular economy 
concepts to students? Designing its con-
tent and delivery methods needs to be 
focused to maximise engagement with 
learners. Appropriate time allocation for 
each session and the use of a variety of 
technical languages will assist to better 
communicate with learners. Two-sided 
interaction and in-class exercises need 
to be developed to improve students’ 
engagement. 

In addition, students should be allowed to 
work on their own case study or analyse 
existing cases. This enables development of 
a deeper understanding and strategies where 
theoretical understanding can be examined in 
a practical context. Students should be provid-
ed opportunities to express their comprehen-
sion, engage and learn from their peers whilst 
also gaining knowledge from their teachers. 

The lessons derived from the first delivery of 
circular economy education were shared in 
Chapter 3. These lessons were collected via 
interviews with fifteen lecturers and 109 sur-
veys from students in the five partner uni-
versities. The recommendations on circular 
economy concepts, case studies and delivery 
methods are highlighted to increase the effi-
ciency of course delivery and support circular 
transitions across the built environment sector 
regardless of the location of projects.    

19

CIRCULAR 
ECONOMY 

EDUCATION 
APPROACH

Showcase Circular Economy 
implementation in practice and 

limitations

(Including material innovation, design 
solution, technical solution, green 

washing, etc.)  

CIRCULAR ECONOMY 
CASE STUDIES



20 21

REFERENCES
ARUP. 2016. The Circular Economy in the Built Envi-

ronment [Online]. Available: https://www.arup.
com/perspectives/publications/research/sec-
tion/circular-economy-in-the-built-environment 
[Accessed 24 March 2023].

BRITISH STANDARDS INSTITUTION 2017. BS 
8001: 2017 - Framework for Implementing the 
Principles of the Circular Economy in Organi-
zations-Guide, BSI Standards.

CRAMER, J. 2022. Building a circular future: Ten 
takeways for global changemakers, The Am-
sterdam Economic Board in cooperation with 
Holland Circular Hotspot.

DEPARTMENT OF CLIMATE CHANGE, ENERGY, 
THE ENVIRONMENT AND WATER, 2011. 
Construction and demolition waste status 
report - management of construction and 
demolition waste in Australia, [Accessed 22 
June 2023].

DOWNER GROUP. 2020. 46 million plastic bags 
used in sustainable asphalt in two years 
[Online]. Available: https://www.downergroup.
com/46-million-plastic-bags-used-in-sustain-
able-a [Accessed 24 March 2023].

ELLEN MACARTHUR FOUNDATION. 2023a. Circu-
lar economy introduction [Online]. Available: 
https://ellenmacarthurfoundation.org/topics/
circular-economy-introduction/overview [Ac-
cessed 20 March 2023].

ELLEN MACARTHUR FOUNDATION. 2023b. Elim-
inate waste and pollution [Online]. Available: 
https://ellenmacarthurfoundation.org/elimi-
nate-waste-and-pollution [Accessed 27 March 
2023].

EMF. 2020. Towards the circular economy: opportu-
nities for the consumer goods sector [Online]. 
Available: https://ellenmacarthurfoundation.
org/publications/towards-the-circular-econ-
omy-vol-2-opportunitiesfor-the-consum-
er-goods-sector [Accessed 18 November 
2021].

EUROPEAN ENVIRONMENT AGENCY. 2020. 
Construction and demolition waste: challeng-
es and opportunities in a circular economy 
[Online]. Available: https://www.eea.europa.
eu/publications/construction-and-demoli-
tion-waste-challenges [Accessed 3 October 
2022].

FORBES. 2021. The construction industry is getting 
greener: Why, How, And What’s changing? 
[Online]. Available: https://www.forbes.com/
sites/sap/2021/08/25/the-construction-indus-
try-is-getting-greener-why-how-and-whats-
changing/?sh=398fdaaa52bc [Accessed].

ISO/DIS 59004. 2021. Circular Economy - Termi-
nology, Principles and Guidance for Imple-
mentation [Online]. Available: https://www.iso.
org/standard/80648.html [Accessed 10 May 
2023].

KIRCHHERR, J., REIKE, D. & HEKKERT, M. 2017. 
Conceptualizing the circular economy: An 
analysis of 114 definitions. Resources, con-
servation and recycling, 127, 221-232.

NIST. 2023. What is the Circular Economy [Online]. 
Available: https://www.nist.gov/circular-econo-
my [Accessed 20 March 2023].

OLULEYE, B. I., CHAN, D. W., SAKA, A. B. & 
OLAWUMI, T. O. 2022. Circular economy re-
search on building construction and demolition 
waste: A global review of current trends and 
future research directions. Journal of Cleaner 
Production, 131927.

POTTING, J., HEKKERT, M., WORRELL, E. & 
HANEMAAIJER, A. 2017. Circular economy: 
measuring innovation in the product chain, 
PBL publishers.

SHORT RECAP. 2019. Eco Bricks [Online]. Available: 
https://shortrecap.co/green-space/eco-bricks-
%E0%B8%AD%E0%B8%B4%E0%B8%90%
E0%B8%81%E0%B9%88%E0%B8%AD%E0
%B8%AA%E0%B8%A3%E0%B9%89%E0%
B8%B2%E0%B8%87%E0%B8%88%E0%B8
%B2%E0%B8%81%E0%B8%82%E0%B8%
A2%E0%B8%B0%E0%B8%9E%E0%B8%A5
%E0%B8%B2/ [Accessed 20 March 2023].

THE CLOUD. 2019. Teach children to build a house 
[Online]. Available: https://readthecloud.co/
bamboo-school-family [Accessed 20 March 
2023].

UNITED STATES ENVIRONMENTAL PROTECTION 
AGENCY. 2018. Construction and Demoli-
tion Debris: Material-Specific Data [Online]. 
Available: https://www.epa.gov/facts-and-
figures-about-materials-waste-and-recycling/
construction-and-demolition-debris-material 
[Accessed 3 October 2022].

20

READING
Braungart, M. and McDonough, W., 2009. Cradle 

to cradle: Remaking the way we make things. 
Random House

Raworth, K., 2017. Doughnut economics: seven 
ways to think like a 21st-century economist. 
Chelsea Green Publishing.

Weetman, C., 2020. A circular economy handbook: 
How to build a more resilient, competitive and 
sustainable business. Kogan Page Publishers.

Webster, K., 2015. The circular economy: A wealth 
of flows. Ellen MacAuthur Foundation Publish-
ing. 

Benyus, J.M., 1997. Biomimicry: Innovation inspired 
by nature. Harper Perennial Publisher.

Pauli, G.A., 2010. The blue economy: 10 years, 100 
innovations, 100 million jobs. Paradigm Publi-
cations.

Wahl, D.C., 2016. Designing regenerative cultures. 
Triarchy Press.

Bollier, D., 2014. Think like a commoner: A short 
introduction to the life of the commons. New 
Society Publishers.

Meadows, D.H., 2008. Thinking in systems: A prim-
er. Chelsea Green Publishing.

Lacy, P. and Rutqvist, J., 2015. Waste to wealth: 
The circular economy advantage. Vol. 91. 
London: Palgrave Macmillan.

Bakker, C.A., Den Hollander, M.C., Van Hinte, E. and 
Zijlstra, Y., 2014. Products that last: Product 
design for circular business models. TU Delft 
Library.

Szaky, T., 2019. The future of packaging: from linear 
to circular. Berrett-Koehler Publishers.

Charter, M. ed., 2018. Designing for the circular 
economy. Routledge.

Ellen MacArthur Foundation, 2023. Circular design: 
Connect and learn. Online Link: https://ellen-
macarthurfoundation.org/topics/circular-de-
sign/connect-and-learn (Retrieved date: 11 
May 2023). 

NSW Government, 2023. Circular design guide-
lines for the built environment. Online link: 
https://www.energy.nsw.gov.au/sites/de-
fault/files/2023-02/NZP_Circular_Design_
Guide_2023_0.pdf (Retrieved date: 11 May 
2023). 

World Green Building Council (WGBC), Why we 
must adopt circularity in the built environment 
to achieve a regenerative balance. Online link: 
https://worldgbc.org/article/why-we-must-
adopt-circularity-in-the-built-environment-to-
achieve-a-regenerative-balance/ (Retrieved 
date 11 May 2023). 

Circle Economy, 2023, The circular gap report 
2023, Online link: https://www.circularity-gap.
world/2023 (Retrieved date 11 May 2023)

Global Infrastructure Hub, 2023. Infrastructure and 
the circular economy, Online link: https://www.
gihub.org/infrastructure-and-the-circular-econ-
omy/?gad=1&gclid=CjwKCAjwge2iBhBBEi-
wAfXDBR6jn7oS8C6p_dQWcwqk26zXvFD-
vUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQ-
AvD_BwE (Retrieved date 11 May 2023). 

World Green Building Council (WGBC), The Circu-
lar Built Environment Playbook, Online link: 
https://worldgbc.org/article/circular-built-en-
vironment-playbook/ (Retrieved date 11 May 
2023)

21

https://www.arup.com/perspectives/publications/research/section/circular-economy-in-the-built-environment
https://www.arup.com/perspectives/publications/research/section/circular-economy-in-the-built-environment
https://www.arup.com/perspectives/publications/research/section/circular-economy-in-the-built-environment
https://www.downergroup.com/46-million-plastic-bags-used-in-sustainable-a
https://www.downergroup.com/46-million-plastic-bags-used-in-sustainable-a
https://www.downergroup.com/46-million-plastic-bags-used-in-sustainable-a
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://ellenmacarthurfoundation.org/eliminate-waste-and-pollution
https://ellenmacarthurfoundation.org/eliminate-waste-and-pollution
https://ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunitiesfor-the-consumer-goods-sector
https://ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunitiesfor-the-consumer-goods-sector
https://ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunitiesfor-the-consumer-goods-sector
https://ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunitiesfor-the-consumer-goods-sector
 https://www.eea.europa.eu/publications/construction-and-demolition-waste-challenges
 https://www.eea.europa.eu/publications/construction-and-demolition-waste-challenges
 https://www.eea.europa.eu/publications/construction-and-demolition-waste-challenges
https://www.forbes.com/sites/sap/2021/08/25/the-construction-industry-is-getting-greener-why-how-and-whats-changing/?sh=398fdaaa52bc
https://www.forbes.com/sites/sap/2021/08/25/the-construction-industry-is-getting-greener-why-how-and-whats-changing/?sh=398fdaaa52bc
https://www.forbes.com/sites/sap/2021/08/25/the-construction-industry-is-getting-greener-why-how-and-whats-changing/?sh=398fdaaa52bc
https://www.forbes.com/sites/sap/2021/08/25/the-construction-industry-is-getting-greener-why-how-and-whats-changing/?sh=398fdaaa52bc
https://www.iso.org/standard/80648.html
https://www.iso.org/standard/80648.html
https://www.nist.gov/circular-economy
https://www.nist.gov/circular-economy
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://shortrecap.co/green-space/eco-bricks-%E0%B8%AD%E0%B8%B4%E0%B8%90%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%AA%E0%B8%A3%E0%B9%89%E0%B8%B2%E0%B8%87%E0%B8%88%E0%B8%B2%E0%B8%81%E0%B8%82%E0%B8%A2%E0%B8%B0%E0%B8%9E%E0%B8%A5%E0%B8%B2/
https://readthecloud.co/bamboo-school-family
https://readthecloud.co/bamboo-school-family
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/construction-and-demolition-debris-material
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/construction-and-demolition-debris-material
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/construction-and-demolition-debris-material
https://ellenmacarthurfoundation.org/topics/circular-design/connect-and-learn
https://ellenmacarthurfoundation.org/topics/circular-design/connect-and-learn
https://ellenmacarthurfoundation.org/topics/circular-design/connect-and-learn
https://www.energy.nsw.gov.au/sites/default/files/2023-02/NZP_Circular_Design_Guide_2023_0.pdf
https://www.energy.nsw.gov.au/sites/default/files/2023-02/NZP_Circular_Design_Guide_2023_0.pdf
https://www.energy.nsw.gov.au/sites/default/files/2023-02/NZP_Circular_Design_Guide_2023_0.pdf
https://worldgbc.org/article/why-we-must-adopt-circularity-in-the-built-environment-to-achieve-a-regenerative-balance/
https://worldgbc.org/article/why-we-must-adopt-circularity-in-the-built-environment-to-achieve-a-regenerative-balance/
https://worldgbc.org/article/why-we-must-adopt-circularity-in-the-built-environment-to-achieve-a-regenerative-balance/
https://www.circularity-gap.world/2023
https://www.circularity-gap.world/2023
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://www.gihub.org/infrastructure-and-the-circular-economy/?gad=1&gclid=CjwKCAjwge2iBhBBEiwAfXDBR6jn7oS8C6p_dQWcwqk26zXvFDvUT_XkAdURE-9O-nyHnqx5kYEvuBoCOcgQAvD_BwE
https://worldgbc.org/article/circular-built-environment-playbook/
https://worldgbc.org/article/circular-built-environment-playbook/


22

Teaching and Learning 
Guidebook 

Circular Economy 
in the Built Environment


