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1. Executive Summary  

In Canada, construction is one of the most important 
economic sectors, generating $141 billion in GDP in 
2020Φ {ƛƳǳƭǘŀƴŜƻǳǎƭȅΣ /ŀƴŀŘŀΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ 
generates one-third of total solid waste in Canada 
(equal to more than 4 million tonnes of waste per 
year). Much of the value from these waste materials 
and resources are currently being lost from Canada's 
economy at end of life.  

Circular Economy & the Built Environment  
The circular economy has come to the forefront as a 
solution for moving away from today's linear 'take-
make-ǿŀǎǘŜΩ ŜŎƻƴƻƳȅΦ Applying circular economy 
ǇǊƛƴŎƛǇƭŜǎ ǘƻ /ŀƴŀŘŀΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ǊŜŀƭ ŜǎǘŀǘŜ 

sector could generate multiple benefits, including re-
ducing waste and greenhouse gas (GHG) emissions; 
improving the resiliency of supply chains; creating  
new economic, investment, and employment oppor-
tunities; enhancing natural ecosystems and urban 
green spaces; and providing greater equity and re-
lated social benefits.  

Circular strategies and approaches applied to the built 
environment (as shown in Table ES1) promote renew-
able inputs, help keep materials and resources in use 
for as long as possible, and support resource recovery 
at end of life in order to recapture the value of the 
materials that is currently being lost. 

 

Table ES1: Circular economy strategies, approaches, and best practices for the built environment and construction sector. 

Strategies Approaches Best practices  

Circular Inputs &  
Resource Recovery 

Circular inputs ¶ Renewable energy for powering and heating buildings 

¶ Renewable materials (e.g., mass timber) 

¶ Recycled content in products (e.g., concrete) 

Eco-design ¶ Design for disassembly and adaptability (DfD/A) 

¶ Design for durability 

Process optimization ¶ Building Information Modelling (BIM) 

¶ Modular construction 

¶ Just-in-time construction 

Resource recovery  ¶ Deconstruction  

¶ Material recovery 

¶ Reverse logistics 

Sharing Platforms & 
Product As a Service 

Sharing economy ¶ Labour sharing 

¶ Asset sharing 

Leasing models ¶ Asset leasing models 

¶ Equipment renting 

Extending Product Life / 
Product Use Extensions 

Maintenance and repair ¶ Proactive maintenance (asset management) 

¶ Secondary product markets 

Refurbishing ¶ Flexible building cores (adaptability) 

¶ Adaptive reuse 
Source: Adapted by the Delphi Group from Circular Economy Global Sector Best Practices Series on Construction, Smart Prosperity Institute 

(February 2021) 
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Ejsdvmbsjuz jo EbobebǮt Dvjmu Gowjsponfou 
Sector  
Applying circular building practices in Canada is not 
new. Construction and demolition waste manage-
ment efforts, life cycle analysis (LCA) approaches, and 
material and process innovation practices and policies 
(including policies that support wood-first ap-
proaches) have been adopted by industry and/or gov-
ernments in many provinces. These efforts have been 
leading to greater material circulation and lower GHG 
emissions in the built environment sector.  

That said, the built environment in Canada remains 
one of the largest consumers of raw materials and en-
ergy and is also the largest contributor to the waste 
stream by weight. Efforts to date have largely focused 
on waste diversion and, to some degree, resource re-
covery. Very little has been focused on more up-
stream circular strategies, such as circular inputs and 
product as a service.  

There are a range of stakeholder groups that touch 
the built environment at various points in the building 
life cycle that are beginning to drive more circular 
practices, albeit to varying degrees of adoption. These 
key stakeholder groups include:  

¶ Architects, designers, and engineers 

¶ Product and equipment manufacturers and sup-
pliers (including modular construction firms) 

¶ Builders and trades 

¶ Property owners, developers, and managers 

¶ Deconstruction firms 

¶ Waste haulers and recyclers  
 

In Canada, circular economy practices and business 
models are being applied by the leaders in these key 
stakeholder groups across the various stages of a 

ōǳƛƭŘƛƴƎΩǎ ƭƛŦŜ ŎȅŎƭŜΣ ŀǎ ǎǳƳƳŀǊƛȊŜŘ ƛƴ Table ES2. 
Broader actors, including governments and regulators 
(at all levels), educational institutions, research agen-
cies and academic thinktanks, industry associations 
and non-profits, financial institutions and investors, 
and standards bodies, are important catalysts and 
supporters of the circular built environment in Canada 
and make up the enabling ecosystem. 

Key Barriers & Enablers for the Circular 
Built Environment  
There are multiple structural and systemic barriers 
that must be addressed to improve the business case 
for investing in circular strategies in CanadaΩǎ Ŏƻƴπ
struction, real estate, and built environment sector, 
including: 

¶ Cost challenges of transitioning to a more circular 
built environment versus the linear status quo 

¶ Lack of awareness / information and standardized 
definitions 

¶ Fragmentation across construction industries and 
sectors 

¶ Misaligned policies, incentives, and market sig-
nals 

¶ Infrastructure gaps and supply chain issues 

 
Key enablers that can support the circular built envi-
ronment transition in Canada include: 

¶ Embracing circularity in the design stage 

¶ Education and awareness building 

¶ Supporting cross-sector collaboration 

¶ Developing supportive policy, incentives, regula-
tion, standards, procurement practices 

¶ Supporting business model, process, supply 
chain, and technology innovation 
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Table ES2: /ǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ŎƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅ ƛƴ /ŀƴŀŘŀΩǎ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘ ǎŜŎǘƻǊΣ ōȅ ōǳƛƭŘƛƴƎ ƭƛŦŜ ŎȅŎƭŜ ǎǘŀƎŜΦ 

Circular Building Life Cycle Stage Current State 

Circular Building Design Fundamental to the circular built environment is the need to design well 
from the beginning, eliminating waste, harmful chemicals, and pollution, 
while allowing for flexible building use, adaptive reuse, long-term durability, 
and optimized material recovery. Leading Canadian design and architecture 
firms are incorporating circularity principles into their projects with the fu-
ture in mind. 

Circular Building Materials & Man-
ufacturing 

Canadian industry players have been stepping up in recent years with re-
spect to material innovation and circular manufacturing practices, including 
off-site and modular construction. Renewable products (such as mass tim-
ber) and other innovative materials and products with recycled content 
(such as asphalt, concrete, steel, carpets, plastics, window frames, and other 
products) support lower-carbon, circular construction. 

Construction ¢ƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇƘŀǎŜ ƻŦ ŀ ŎƛǊŎǳƭŀǊ ōǳƛƭŘƛƴƎΩǎ ƭƛŦŜ ŎȅŎƭŜ ƛǎ ƭŀǊƎŜƭȅ ŦƻŎǳǎŜŘ ƻƴ 
waste prevention onsite, diversion from landfill, and resource management. 
Leading firms in Canada are focused on onsite waste diversion and manage-
ment practices during the construction and renovation stages of a building. 

Building Use & Operations Enabling circular building use and operations requires embracing several cir-
cular principles and strategies, including design for durability, design for 
adaptability, adaptive reuse, as well as extending a building or infrastructure 
ŀǎǎŜǘΩǎ ƭƛŦŜ ŎȅŎƭŜ ŀƴŘ ǳǎŀƎŜ ǘƘǊƻǳƎƘ ǊŜƎǳƭŀǊ ƳŀƛƴǘŜƴŀƴŎŜΣ ǊŜƴƻǾŀǘƛƻƴΣ ŀƴŘ 
repair to ensure they can withstand the test of time. Building owners and 
property managers in Canada are beginning to develop innovative leasing 
approaches and models that enable more flexible use of real estate but op-
portunities to go further exist. 

Deconstruction & Resource  
Recovery 

Deconstruction is an emerging trend in Canada as firms shift away from the 
traditional demolition of buildings to recover valuable materials and re-
sources from buildings at end of life and look at secondary markets for these 
materials, with a handful of industry leaders at the forefront. Currently, the 
market demand for recovered resources varies depending on the geographic 
location in Canada and the material type, although in general remains rela-
tively low.  

Reverse Logistics Managing the return and recovery of products and materials from busi-
nesses, deconstruction sites, and material recovery facilities back into the 
value chain through reverse logistics is a key tenet of the circular economy 
that enables products materials to be recycled, sorted, processed, reused, 
and remanufactured. Existing waste haulers and recyclers in Canada are 
well-positioned to enable secondary markets and support more reverse lo-
gistics should market demand for recovered materials grow. 
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Accelerating the Circular Built Environment in Canada  
There is a significant economic opportunity for Can-
ada to rethink how buildings are designed, managed, 
maintained, as well as how construction materials and 
resources can be more effectively recovered and 
brought back into the supply chain at end of life to 
eliminate waste in all of its forms.  

 

This, in turn, has the potential to provide additional 
economic, social, and environment benefits (including 
GHG emission reductions) ς as well as support eco-
nomic recovery efforts in Canada. Recommendations 
for advŀƴŎƛƴƎ ŎƛǊŎǳƭŀǊƛǘȅ ƛƴ /ŀƴŀŘŀΩǎ ōǳƛƭǘ ŜƴǾƛǊƻƴπ
ment sector are summarized in Figure ES1 below. 

 
Focus Area Recommendation 

Embrace Circularity in Design ¶ Use certification programs to incentivize circular design best practices (e.g., 
DfD/A, durability, deconstruction) through enhanced point accreditation 
systems (e.g., LEED and others). 

Education and Awareness ¶ Demonstrate the business case for the circular built environment through 
case studies, resource toolkits for industry, and knowledge sharing. 

Cross-sector Collaboration ¶ Enhance relationships between building suppliers, builders, and architects 
to increase shared responsilibities over material use, including through a fo-
cus on Integrated Design Processes (IDP) and Integrated Project Delivery 
(IPD). 

Support for Innovation ¶ Support the adoption of digital innovation in areas such as building infor-
mation modelling (BIM), building as material banks, and material passports. 

¶ Develop an innovation fund and grants to support circula business models 
and building products and material innovation. 

Policy and Procurement ¶ Develop long-term policies that encourage the scaling of circular solutions, 
including through procurement practices, to drive market demand. 

¶ Transition to more performance-based practices, codes / by-laws, and 
standards that incorporate circularity.  

CƛƎǳǊŜ 9{мΥ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŀŎŎŜƭŜǊŀǘƛƴƎ ŎƛǊŎǳƭŀǊƛǘȅ ƛƴ /ŀƴŀŘŀΩǎ construction and real estate sector. 
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2. Introduction & Background  

More than 100 billion tons (U.S.) of raw materials 
globally are transformed into new products every 
year. At the same time, only 8.6% of the planet's ma-
terials and resources used for these products are cy-
cled back into the economy at the end of their use.2 
Two-thirds of these materials end up dispersed into 
the environment as unrecoverable 'waste' or pollu-
tion ς garbage into landfills, plastics into the oceans, 
carbon dioxide (the 'waste' by-product from burning 
fossil fuels) into the atmosphere. This linear 'take-
make-wasteΩ economy ς where resources are ex-
tracted, turned into something of use, and then dis-
carded ς puts significant pressure on the Earth's eco-
systems and exacerbates social inequalities as a re-
sult. It also presents enormous lost economic oppor-
tunities from failing to recapture the value of these 
material resources.   

The circular economy model allows the full value from 
ǘƘŜǎŜ ŎǳǊǊŜƴǘƭȅ ΨƭƻǎǘΩ materials and resources to be 
maximized throughout their lifetimes by restructuring 
business models and supply chains, as well as recap-
turing these materials and resources at end of use. 
Fundamentally, however, the circular economy is 
about designing out the concept of waste from prod-
ucts and services altogether.  

In Canada, construction is one of the most important 
economic sectors, generating $141 billion in GDP in 
2020. Simultaneously, /ŀƴŀŘŀΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ 
generates one-third of total solid waste in Canada 
(equal to more than 4 million tonnes of waste per 
year).3 Much of the value from these waste materials 
and resources are currently being lost from Canada's 
economy at end of life.  

Applying circular economy principles to CanadaΩǎ Ŏƻƴπ
struction and real estate sector could generate multi-
ple benefits, including reducing waste and green-
house gas (GHG) emissions; improving the resiliency 
of supply chains; creating a new economic, invest-
ment, and employment opportunities; enhancing 

natural ecosystems and urban green spaces; and 
providing greater equity and related social benefits.  

As other industries in Canada and globally, such as 
plastics, look to the circular economy model to ad-
dress the waste and pollution crisis while promoting 
long-term sustainability and economic resiliency, the 
construction sector can look to do the same.  

Discussion Paper  Contents:  
This Discussion Paper brings together the insights 
from previous research compiled by The Delphi 
Group. The information is broken out across the fol-
lowing four sections: 

¶ Section 3: Circular Economy and the Built Envi-
ronment ς provides an initial high-level overview 
of the circular economy in the context of the built 
environment, including global trends shaping the 
sector. 

¶ Section 4: Circular Built Environment in the Ca-
nadian Context Economy ς provides a summary 
of circular strategies being applied across a build-
ingΩǎ life cycle, including circular building design, 
building material innovation and manufacturing, 
construction, building use and operations, and 
deconstruction and resource recovery. It also in-
cludes a high-level overview of the enabling eco-
system landscape in Canada.  

¶ Section 5: Key Barriers and Enablers ς provides 
an overview of some of the key barriers, chal-
lenges, and enablers for a more circular built en-
vironment in Canada.  

¶ Section 6: Accelerating the Circular Built Envi-
ronment in Canada ς provides a set of recom-
mendations and considerations for future re-
search and efforts to improve the business case 
for the circular built environment in Canada. 

 

 
2 See: https://www.circularity-gap.world/2020  3 Zahra S H Teshnizi, Opportunities and Regulatory Barrier for the Reuse 

of Salvaged Dimensional Lumber from Pre-1940s Houses. 

https://www.circularity-gap.world/2020
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3. Circular Economy & the Built Environment   

In an unprecedented response to the COVID-19 crisis, 
trillions in economic stimulus are being unveiled 
worldwide. In the next stage of their recovery plans, 
governments will have to decide where recovery in-
vestment will be allocated. As an instrument to de-
couple economic growth from resource use and envi-
ronmental impact, the circular economy opens up the 
way for a resilient recovery and the next wave of eco-
nomic prosperity. By fostering innovation and com-
petitiveness, reducing resource dependency and envi-
ronmental impact, and creating new jobs, the circular 
economy presents a promising way forward. 

The pandemic has laid bare the entrenched shortcom-
ings of the built environment sector, underscoring the 
prevalence of low-quality buildings, issues around the 
affordability of decent housing, and the lack of flexi-
bility and adaptability of our current real estate and 
building stock in Canada. These issues, coupled with 
the growing concern around thŜ ƛƴŘǳǎǘǊȅΩǎ ƘƛƎƘƭȅ 
wasteful and resource-intensive nature, present a 
ǎǘǊƻƴƎ ƛƳǇŜǘǳǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊΩǎ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ4 

Wh at  is the Circular Economy?  

The circular economy has come to the forefront as a 
solution for moving away from today's linear 'take-
make-wasteΩ society, addressing growing environ-
mental and social challenges and risks.  

 
4 9ƭƭŜƴ aŀŎŀǊǘƘǳǊ CƻǳƴŘŀǘƛƻƴΣ Ψмл /ƛǊŎǳƭŀǊ LƴǾŜǎǘƳŜƴǘ hǇǇƻǊǘǳƴƛǘƛŜǎ 

for a Low-Carbon and Prosperous wŜŎƻǾŜǊȅΩ 
<https://delphigroup.sharepoint.com/sites/Projects/Shared 
Documents/Active Projects/Forest Innovation Investment 

The circular economy model aims to:  

(1) Design out waste and pollution through upstream 
interventions;  

(2) Keep products and materials in use at the highest 
value possible throughout their lifetimes; and 

(3) Regenerate natural systems.  

It provides opportunities to go further in terms of 
GHG emission reductions by rethinking how resources 
are used throughout their lifetime and recaptured at 
end of life, how products can be designed for durabil-
ity and repairability, and how new services and tech-
nologies are leveraged to maximize the usage of as-
sets and 'dematerialize' the need for certain products. 

The circular economy model presents new economic 
and employment opportunities while simultaneously 
creating more resilient communities, businesses, and 
supply chains, improving competitiveness and afford-
ability, spurring innovation, and attracting new invest-
ment that can support economic recovery. 

 

 

DfDA/Research/Desktop Research/Secondary Reports/EMF The-
Built-Environment.pdf?CT=1616950014854&OR=ItemsView> 
[accessed 28 March 2021].  

Nic Lehoux, courtesy naturallywood.com 
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Circularity Applied to the Built Environment  

Circular economy principles can be applied to the built environment sector, including construction and real 
estate value chains, to address current waste issues, recapture lost value, and to realize new economic, social, 
and environmental benefits. Waste (or lost value) within the construction and built environment sector can be 
considered across four realms:  

¶ Wasted resources (i.e., the use of materials and energy that cannot be continually regenerated);  

¶ Wasted or underutilized assets (e.g., buildings that sit empty);  

¶ Wasted life cycles (i.e., the premature end of use of buildings given lack of repair, maintenance and/or 
reuse and adaptability); and  

¶ Wasted embedded value (i.e., materials, components, and energy from buildings not recovered at the 
time of disposal or demolition through deconstruction and material recovery).  

 
Applying circular economy strategies to the con-
struction value chain (as illustrated in Figure 1) 
through innovative design, maintenance, adap-
tive reuse, refurbishment, repair, recovery, and 
recycling, can help to recapture some of this 
value.  

There are five well-established circular business 
strategies that look to capture the full value of 
resources and eliminate the concept of 'waste'. 
These are: 

1. Circular Inputs ς Use of renewable energy, 
bio-based products, or potentially com-
pletely recyclable materials. 

2. Product as a Service ς Offer of a product (or 
asset) use with retention of the product by 
the producer to increase resource produc-
tivity (e.g., leasing models). 

3. Sharing Platforms ς Increased usage rates 
of assets through collaborative models for 
sharing, access, and/or ownership. 

4. Product / Asset Use Extension ς Prolonga-
tion of product or asset use through repair, 
maintenance, upgrading, and resale. 

5. Resource Recovery ς Recovery of usable re-
sources or energy from waste or by-prod-
ucts at end of life. 

 

 

 

Figure 1: Circular loops within the construction value chain. 
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The built environment has broad opportunities for in-
creasing circularity (see Table 1). Circular built envi-
ronment practices can be used to inform strategies, 
practices, and business models that help keep materi-
als and resources in use for as long as possible and 

recover their value at end of life.  The opportunities 
span the entirety of both the supply chain and build-
ing life cycle, from buildings and material design, to a 
ōǳƛƭŘƛƴƎΩǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜΣ ŀƴŘ ǘƘŜ ŜƴŘ-
of-life treatment of buildings and infrastructure.   

 
Table 1: Circular economy strategies, approaches, and best practices for the built environment and construction 
sector. 

Strategies Approaches Best practices  

Circular Inputs & Re-
source Recovery 

Circular Inputs ¶ Renewable energy for powering and heating buildings 

¶ Renewable materials (e.g., mass timber) 

¶ Recycled content in products (e.g., concrete) 

Eco-design ¶ Design for disassembly and adaptability (DfD/A) 

¶ Design for durability 

Process optimization ¶ Building Information Modelling (BIM) 

¶ Modular construction 

¶ Just-in-time construction 

Responsible consumption  ¶ Deconstruction  

¶ Material recovery 

¶ Reverse logistics 

Sharing Platforms & 
Product As a Service 

Sharing economy ¶ Labour sharing 

¶ Asset sharing 

Leasing models ¶ Asset leasing models 

¶ Equipment renting 

Extending Product Life / 
Product Use Extensions 

Maintenance and repair ¶ Proactive maintenance (asset management) 

¶ Secondary product markets 

Refurbishing ¶ Flexible building cores (adaptability) 

¶ Adaptive reuse 
Source: Adapted by the Delphi Group from Circular Economy Global Sector Best Practices Series on Construction, Smart Prosperity Institute 

(February 2021)5 

 

Global Market Trends  

The most considerable environmental impact from 
the built environment sector comes as a result of lost 
resources and materials. The greatest impact associ-
ated with the construction sector is the ongoing need 
for virgin resource extraction.  

 
5 See: https://institute.smartprosperity.ca/sites/default/files/Construction_Best%20Practices.pdf  

The significant amount of energy and resources re-
quired to produce new building materialsτextrac-
tion, transportation, and manufacturingτalso include 
GHG emissions associated with each stage of making 
new building materials.  

  

https://institute.smartprosperity.ca/sites/default/files/Construction_Best%20Practices.pdf
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According to a 2012 U.N. Global Compact and Accen-
ture report6 approximately half of all extracted raw 
resources are used to make construction materials, 
with up to 40% of urban solid waste being construc-
tion and demolition waste7 and 11% of global energy 
related GHG emissions being attributed to the con-
struction industry.8 By 2025, it is expected that 2.2 bil-
lion tonnes of construction waste will be generated 
around the world (nearly double the amount of waste 
in 2018).9  

The World Economic Forum and Boston Consulting 
Group note that the construction industry is shaped 
by two key megatrends that transcend the industry:  

¶ First, 30% of GHG emissions globally are attribut-
able to buildings, with governments having com-
mitted to addressing these emissions through net 
zero building and low-carbon retrofit pathways 
over the coming decades.  

¶ Second, rapid urbanization is increasing global 
demand for resources and materials, as well as 
for affordable housing and infrastructure, placing 
pressures on the construction industry and its 
supply chain.  

These trends necessitate a rapid transition to more 
sustainable business practices across the entire sector 
and will require innovation at new scales within a sec-
tor that has historically been a slow adopter of inno-
vation. The circular economy can provide economi-
cally feasible, resource and GHG efficient solutions for 
addressing many of the challenges faced by the con-
struction and real estate sectors, including as it relates 
to climate action, innovation, and broader sustainabil-
ity. 

Over the last two decades, green building practices 
have come to the forefront, with standards and certi-
fications that provide a framework for sustainable 
practices in design, construction, and building 

 
6 ΨhǇǘƛƻƴǎ ŦƻǊ ²ŀǎǘŜ wŜŘǳŎǘƛƻƴ ŀƴŘ 5ƛǾŜǊǎƛƻƴ - /ƻƴǎǘǊǳŎǘƛƻƴ /ŀƴŀŘŀΩ 

<https://www.constructioncanada.net/options-for-waste-
reduction-and-diversion/> [accessed 26 March 2021]. 

7 MAKING BUILDINGS WITH NEW TECHNIQUES THAT ELIMINATE 
WASTE AND SUPPORT MATERIAL CYCLES CIRCULAR ECONOMY IN 
CITIES <www.ellenmacarthurfoundation.org/our-
work/activities/circular-economy-in-cities> [accessed 29 March 
2021]. 

management.  Part of this has included a focus on re-
ducing building waste, as well as adaptive reuse, in-
cluding an increasing focus on end-of-life treatment 
for materials. This is beginning to drive considerations 
for alternative business models that integrate design 
for disassembly and adaptability thinking, modular 
construction, durability, and deconstruction. 

The use of mass timber as a sustainable building ma-
terial has grown dramatically in Europe and Canada. 
Mass timber can effectively sequester carbon when 
the full life cycle of wood is optimized. Across the 
globe, more research is taking place to better under-
stand the carbon sequestration potential of mass tim-
ber and other materials. In addition, the life cycle and 
embodied carbon of products such as mass timber 
and its production is a work in progress, as well as de-
veloping a better understanding for how long wood 
remains in use.10 In short, sustainable forestry man-
agement is a growing field coupled with an optimized 
mass timber life cycle in the building sector which 
poses unique opportunities for the circular built envi-
ronment.  

The growing trends in digital and disruptive technolo-
gies are also enabling the circular economy in the built 
environment through improved productivity, effi-
ciency, process improvements, and enhanced collab-
oration. Construction technology (or ΨcontechΩύ refers 
to the collection of innovative tools used during the 
construction phase of a project ς including machinery, 
modifications, and software ς that enable greater 
productivity, reduce material waste, and result in 
higher-performance buildings.11  Examples include 
building information modeling (BIM) software, virtual 
reality (VR), drone technologies, and new digital tools 
that improve material flow tracking.  

 

8 MAKING BUILDINGS WITH NEW TECHNIQUES THAT ELIMINATE 
WASTE AND SUPPORT MATERIAL CYCLES CIRCULAR ECONOMY IN 
CITIES. 

9 Ellen Macarthur Foundation. 
10 Ψ!ǎ aŀǎǎ ¢ƛƳōŜǊ ¢ŀƪŜǎ hŦŦΣ Iƻǿ DǊŜŜƴ Lǎ ¢Ƙƛǎ bŜǿ .ǳƛƭŘƛƴƎ aŀǘŜǊƛŀƭΚ 

- ¸ŀƭŜ 9ослΩ ғƘǘǘǇǎΥκκŜослΦȅŀƭŜΦŜŘǳκŦŜŀǘǳǊŜǎκŀǎ-mass-timber-takes-
off-how-green-is-this-new-building-material> [accessed 8 April 
2021]. 

11 LƴŘǳǎǘǊȅ ²ƘƛǘŜǇŀǇŜǊΣ Ψ¢ƘŜ /ƻƴǘŜŎƘ 9ŎƻǎȅǎǘŜƳ ƛƴ aŜǘǊƻ ±ŀƴŎƻǳǾŜǊΩΣ 
July, 2020, 1ς8. 
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Addressing climate change through building energy 
use has also become a critical focus for many, with a 
more recent extension to include embodied carbon 
contained within products and materials by taking a 
life cycle accounting approach to measuring GHG 
emissions (i.e., to include accounting for the total 
GHG emission impacts of a building). Currently, build-
ings are mainly viewed as contributing to climate 
change via operational emissions. However, as con-
siderations for consumption-based GHG emissions 
and life cycle accounting grow, embodied carbon im-
pacts become more important. 

Jurisdictions are starting to adopt regulations to ad-
dress the embodied carbon within buildings and this 
is resulting in a greater focus on the impacts of mate-
rials over their entire life cycles. 12 Annually, embod-
ied carbon is responsible for 11% of global GHG emis-
sions and 28% of global building sector emissions (see 
Figure 2).13 It is estimated that embodied carbon will 
be responsible for almost half of total new construc-
tion emissions over the next 30 years to 2050.14  

The focus on embodied carbon, in turn, is driving the 
demand for lower-carbon and renewable materials as 
circular inputs into the buildings and infrastructure, 
with products such as mass timber and those with in-
creasing amounts of recycled content (e.g., concrete, 
steel, carpets, etc.) becoming favourable from a cli-
mate change perspective. This emerging focus on the 
upstream components of the building life cycle is pre-
senting new opportunities for the sector using a circu-
lar economy lens. 

Europe has been embracing circular economy as a 
model for improving economic competitiveness and 
resource efficiency while also realizing the environ-
mental and GHG benefits. The 9¦Ωǎ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ 
Action Plan was adopted in March 2020 as part of the 
European Green Deal and includes a focus on con-
struction and the built environment.15  

The value of the materials in buildings is also increas-
ingly being recognized through projects in Europe 
such as the Building as Material Banks (BAMB) pro-
gram16 and the concept of material passports, as well 
as through online marketplaces for trading and selling 
reclaimed materials. BAMB and its material passport 
initiative are designed to track and save materials 
used in the building process, linked to a digital docu-
ment that chronicles the precise materials used in a 
particular building. The material passport additionally 
notes which materials used are best positioned for re-
covery and reuse, by highlighting which areas of the 
building are most valuable for construction purposes 
through the notation of their quality and mainte-
nance.  

While the Canada Green Building Council has identi-
fied circular economy as an emerging trend for the 
built environment sector for the coming decade, it 
also recognizes that άsuccess will depend on industry 
innovation and the ability to accept and overcome po-
litical trade-offs and broader societal challenges, in-
cluding behaviour changeέΦ17 

 
12 Zizzo Strategy Inc, Brantwood Consulting, and prepared for Forestry 

Innovation Investment Ltd, Report: Embodied Carbon of Buildings 
and Infrastructure: International Policy Review, 2017. 

13 See: https://architecture2030.org/new-buildings-embodied/  
14 ΨbŜǿ .ǳƛƭŘƛƴƎǎΥ 9ƳōƻŘƛŜŘ /ŀǊōƻƴ ς !ǊŎƘƛǘŜŎǘǳǊŜ нлолΩ 

<https://architecture2030.org/new-buildings-embodied/> [accessed 
8 April 2021]. 

15 See: https://ec.europa.eu/environment/circular-economy/  
16 See: https://www.bamb2020.eu/  
17 See page 81: https://www.cagbc.org/cagbcdocs/advo-

cacy/CaGBC_CanadasGreenBuildingEngine_EN.pdf  

 

Figure 2: Global GHG emissions by sector. 
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