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Land Acknowledgement
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▪   Introduction – The current climate

▪   Pt.1 - Where Embodied Carbon and Circularity Meet

▪   Pt.2 - Net Zero by 2050: Creating the most with 25 yrs to go

▪   Pt.3 - Rethinking Carbon Offsets

7



CITIES ARE THE LARGEST PLACE-BASED 
SOURCE OF GHG EMISSIONS



Embodied carbon is significant
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Data sources: World Greenhouse Gas Emissions: 2019, World Resources Institute (WRI), 2022 & 
                              IEA 2023). Energy Technology Perspectives 2023

Global Greenhouse Gas Emissions Breakdown by Sector 2019



Upfront Carbon

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023



Tools & Strategies to Reduce Embodied Carbon

Source: Carbon Leadership Forum, Embodied Carbon 101, June 2024



The built environment in Canada is one of the largest consumers of 
raw materials and energy and is also the largest contributor to the 
waste stream by weight. 

3.4 million tonnes of construction materials are sent to landfill 
annually representing an estimated 1.8 million tonnes of embodied 
carbon
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Source: Building Better.Less.Different – Circular Construction and Circular Economy, Heisel F.,et al., 2022

Related benefits of 

achieving a circular 

economy in the 

building and 

construction sector….
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Source: World Business Council for Sustainable Development, 2021 
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Source: World Business Council for Sustainable Development, 2021 



Situation

Source: Blueprint for Change, Lighthouse, 2023

The situation….
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21% 19% 30% 30%



Source: Lighthouse & Unbuilders, The Opportunities and Challenges of Deconstruction, ZEBx, CLF BC 2023
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Part 9 Buildings
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In VBBL 2025
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Embodied Carbon Requirements 

All new Part 3 buildings 
except small projects ≤ 1,800 m2



In VBBL 2025
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Embodied Carbon Requirements 

All new Part 3 buildings 
except small projects ≤ 1,800 m2



21

PART 1

Where Embodied Carbon & Circularity Meet
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Deconstruction & Material Reuse

Source: VEMA Deconstruction, 2024
Source: Brad Guy BCIT DfD Guest Lecture, 2024



23

Deconstruction & Material Reuse

Source: Urban Machine

https://urbanmachine.build/product-lookbook


MATERIALS

• Flexible elements 

• Easier changing 
of short-life 
systems

• Adaptable to life 
cycle layers

SERVICE LIFE

• Pure and 
easily 
recyclable

• High quality 
and durability

• Standardizing 
components and 
groups

• Prefabrication

STANDARDSCONNECTIONS

• Create a simple 
deconstruction 
strategy 

• Ensure the 
deconstruction plan 
is minimally 
disruptive to its 
surroundings

DECONSTRUCTION

• Make connections 
reversible and 
accessible

• Use mechanical 
joints that don’t 
damage material

• Use dissolvable 
binders where 
possible

Design for Disassembly
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Source: Building a Circular Future - 3rd Edition, GXN, 2019



Reinterpretation of original diagram by Steward Brand, 1994

(100+ Years)

(1+ Years)

(30+ Years)

(50+ Years)

(10+ Years)

(10+ Years)

Building Life Cycle Layers
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PART 1: WHERE EMBODIED CARBON & CIRCULARITY MEET
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NET



Shifting perspective away from linear thinking, 
and realizing reuse potential
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Mindset 
Shift

Behaviour 
Change

Cultural 
Changes

Systems
Change



Image adapted from BS EN 15978:2011 Sustainability of Construction Works— 

Assessment of Environmenta l Performance of Buildings—Calculation Method, Perkins&Will, 2020
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How does material reuse and DfD impact upfront embodied emissions?
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How do deconstruction, material reuse and DfD impact embodied emissions 
during the use stage?
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How do deconstruction and DfD impact embodied emissions at the end-of-
life use*stage?
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PART 2

Net Zero by 2050: 
Creating the most impact with 25 years left to go



33

Superstructure

Façade system

Insulation

Foundations

Structure & Envelope Emissions
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Superstructure

Façade system

Insulation

Foundations

Interior Partitions

Interior Finishes

Landscaping

Mechanical Equipment

Doors

Lighting

Full Scope Emissions



BUILDING LIFE CYCLE 
LAYERS
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We still do not know the full scale of carbon 
impacts from interior materials

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023
RMI Graphic. Larry Strain, “Time Value of Carbon,” 2017, https://www.siegelstrain.com/wp-content/uploads/2017/09/Time-Value-of-Carbon-170530.pdf

https://www.siegelstrain.com/wp-content/uploads/2017/09/Time-Value-of-Carbon-170530.pdf


Emissions Breakdown of a Building’s Life Cycle

Upfront carbon
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Adaptive 

Reuse through 

Design for 

Disassembly



Reinterpretation of original diagram by Steward Brand, 1994

BUILDING LIFE CYCLE 
LAYERS

(100+ Years)

(1+ Years)

(30+ Years)

(50+ Years)

(10+ Years)

(10+ Years)

Keeping in mind the building life cycle layers….

We can achieve 

significant reductions 

in embodied carbon 

when designing for 

disassembly and 

designing with reused 

materials for layers 

that have shorter 

service life
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PART 3

Rethinking Carbon Offsets



…and the zero carbon balancing act
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CARBON OFFSETS

41



To offset even a fraction of our global CO2 emissions, 
we would have to plant AND protect a massive 
number of trees for decades. A newly planted tree 
could take upwards of 20 years to capture the 
amount of CO2 that a carbon offset program 
promises. Furthermore, there is always the risk 
of droughts, wildfires, tree diseases, and 
deforestation wiping out newly planted trees. In 
short, there is no permanence!
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https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/
https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/
https://www.greenpeace.org.uk/news/the-biggest-problem-with-carbon-offsetting-is-that-it-doesnt-really-work/


Considerations…..

▪ Can a new type of “Carbon Offset Program” be created to subsidize the cost of 
deconstruction, reclamation, and storage?

▪ Would that incentivize building owners to opt into deconstruction and design for disassembly?

LB Newham 
Circular Economy Construction Hub 
(CECH) 
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Final Take Aways 
& Reflections 
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REFLECTIONS…..

▪ How can we continue to align the Part 3 & Part 9 embodied carbon & 
deconstruction policies?

▪ Can we create bylaw that requires design for disassembly?

▪ Can deconstruction of existing building and design for disassembly of new 
buildings be advanced at the same time?

▪ Bonus: If a Cradle to Cradle / Circular Building Standard was created, 
applied and achieved, could upfront biogenic carbon sequestration be 
included in wbLCA?
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Embodied carbon is directly linked to public health & equity

Mitigate global 

climate change

Reduce regional and local 

health impacts

Increase supply chain 

transparency



BUILDING LIFE CYCLE 
LAYERS
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A combination of interventions can result in 
deeper reductions than pursuing jus one

Source: Driving Action on Embodied Carbon in Buildings, RMI & USGBC, September 2023



Continuing the conversation of circular strategies & embodied carbon…
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Life Cycle Assessment 

of Relocated and 

Retrofitted Homes



THANK YOU!

Contact Info:

        stephanie.dalo@zeic.ca

mailto:stephanie.dalo@zeic.ca
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