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 This webinar is being recorded. CHBA Members can access the Net Zero 
webinar archive (recording + slide deck) at www.chba.ca/NZwebinars.

 You will be in “listen-only” mode for the duration of the webinar.

 After the presentation we will have time for questions. Please use the 
question section of the dashboard throughout the webinar and your 
questions will be relayed to the presenter(s).

 You can change your screen view by clicking on the            icon in the top right 
corner, and by dragging the slider between sections to make the 
slideshow/webcams smaller/larger.

Housekeeping

http://www.chba.ca/nzwebinars


The 2022 Net Zero Webinar Series is brought to you by 
our Net Zero Council Gold Sponsor OWENS CORNING

www.OwensCorning.ca



Thank you to our NZC Silver & Bronze Sponsor Members



Our Next Webinar

February 10, 2022, from 10:30-11:30 PT / 1:30-2:30 ET
Insulation and radon gas control solutions for comfortable, 
durable and healthier basement living areas

Presented by Salvatore D. Ciarlo, P Eng. Technical Services and Building Enclosures Director, 
Owens Corning Canada

With more people working from home and having kids attending remote school from home, 
having a home office or other livable space in the basement has become a bigger priority for 
many households. Join us for this webinar to learn how you can unlock the potential of an added 
living space that is healthier, safe, comfortable, durable, and also minimizes radon ingress. 

Join us to learn about Owens Corning’s innovative next generation Fiberglas and Foam insulations 
made with 100% wind powered electricity and our Foamular Radon abatement system.

Learn more and register at chba.ca/NZwebinars



Today’s Webinar

January 19, 2022, from 12:00-1:00 PT / 3:00-4:00 ET
New Study Results on Embodied Carbon in Materials

Presented by Chris Magwood
Executive Director at The Endeavour Centre & Builders for Climate Action

During the 2020 Net Zero Leadership Summit last year, Chris Magwood, Executive Director at The 
Endeavour Centre & Builders for Climate Action, provided a very informative presentation on the 
work he has been doing on the impact of embodied carbon in materials. His presentation was so 
well received that we invited him back to provide an update on his work during the 2021 Summit, 
specifically the results of a new study that he completed for NRCan this year. Chris was unable to 
make the Summit, but he's delivering the information during this special online session. 

Join us to learn about the main takeaways from this study, including what the material carbon emissions “range” is, 
how the material carbon emissions could be brought to zero or even be negative (net carbon storing) using 
conventional, code-compliant materials, and how reducing material emissions by one "tier" has a much larger impact 
on overall emissions than increasing energy efficiency by one tier in the NBC.

Members can access the recording & slide deck at chba.ca/NZwebinars



POLLS



POLL at the end of the presentation



Carbon emissions & 
material selections:
What we know today

Chris Magwood,
Director of Research, Builders for Climate Action
CHBA Net Zero Energy Housing webinar, 
January 19, 2022



Three Studies:

NRCan
190 models

Nelson/Castlegar
34 homes EMBARC

503 homes



One case study:

Trent University Forensic Crime Scene Facility
Zero Carbon building, 2020



Material Carbon Emissions Estimate=

EPDs Estimator Tools



Material Carbon Emissions Estimators:

1. Data based on available EPDs, not 
comprehensive

2. Calculations may not reflect your practices

3. No waste factors included

4. Does not include MEP, fixtures, flashing, 
sealants, barriers, appliances, millwork, 
stairs, paints

5. Does not include transportation to site or 
site emissions

6. Does not include end of life emissions70-80% of material life cycle 
impacts happen at the 

“product phase”



NRCan Study
3 housing 
typologies
● Bungalow
● Two-storey
● Row house 

5 cities
● Vancouver
● Prince Albert
● Toronto
● Quebec City
● Halifax

3 energy 
code tiers
● Tier 3
● Tier 4
● Tier 5

4 material palettes
● High Carbon Materials (HCM)
● Moderate Carbon Materials (MCM)
● Best Available Materials (BAM)
● Best Possible Materials (BPM)
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Nelson/Castlegar

● 34 homes studied, of a total 72 homes 

built in the year (47% sample size)

● 18 single detached

● 5 single detached with secondary suite

● 5 laneway homes

● 4 duplexes

● 2 row houses



“What did we find in Nelson and Castlegar?…”

Results from MCE study of 35 local homes:

 26.4 t CO2e average per house 
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 5.9 t CO2e lowest result 



Results from OCE study of 35 local homes:

1.26 t CO2e average per house per year 
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“What did we find in Nelson and Castlegar?…”

0.14 t CO2e average per house per year 

4.89 t CO2e average per house per year 



21 years of OCE to equal MCE!
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1.26 t/year



94 years before today’s OCE matches MCE!

2025 211521002050

Opera
tio

nal 

carb
on em

iss
ions

(O
CE)

To
nn

es
 o

f G
H

G
 e

m
is

si
on

s

M
ate

ria
l c

arb
on 

Em
iss

ions (
M

CE)

5 —

25 —

10 —

20 —

15 —

26.4 t

“What did we find in Nelson and Castlegar?…”

0.14 t/year (12 homes in study)



Average of all 
materials from all 
homes



Highest MCI house

Change to Best Conventional Materials:

Average concrete → High SCM concrete

EPS ICF → Wood chip ICF

Mineral wool cavity 
insulation →

Cellulose

XPS continuous 
insulation →

Wood fiberboard

Hardwood floors → ½ Linoleum flooring

Mineral wool roof 
insulation → Cellulose

309.1 → 151.3 kg CO2e/m2

Change to Best Possible Materials:
EPS sub slab 

insulation → 
Foam glass gravel

Average concrete → High SCM 
concrete

EPS ICF → Treated wood 
foundation

Mineral wool cavity 
insulation →

Straw bale

Hardwood floors → Linoleum & cork 
flooring

Mineral wool roof 
insulation →

Cellulose

309.1 → 55 kg CO2e/m2

“How much of a difference can we make?…”



EMBARC Study

● 503 as-built homes from 
the GTHA

● Mix of single detached, 
semi-detached, and 
townhouses to match 
distribution in the region

● Largest study of its kind in 
the world

● Does not consider OCE



BEST WORST

116 561

EMBARC Study: Preliminary Results

AVERAGE

189



EMBARC Study: Material Substitutions

Highest MCI house

Change to Best Available Materials:

Average concrete → High SCM concrete

Brick cladding → Engineered wood

Mineral wool cavity 
insulation →

Cellulose

XPS continuous 
insulation →

Wood fiberboard

Carpet & Hardwood 

floors →

½ Linoleum & ½ 
best available carpet

Mineral wool roof 
insulation → Cellulose

262 kg CO2e/m2  → 66 kg CO2e/m2

Change to Best Possible Materials:
Average concrete → Best Canadian 

concrete
Brick cladding → Engineered wood

Mineral wool cavity 
insulation →

Straw bale

Framing & drywall 
interior walls →

Compressed straw 
board walls

Hardwood floors → Linoleum & cork 
flooring

Mineral wool roof 
insulation →

Cellulose

262 kg CO2e/m2  → -47 kg CO2e/m2



Comparing MCI for heated floor area in three studies

NRCan (Tier 3 avg)

HCM: 513 kg CO2e/m2

MCM: 150 kg CO2e/m2

BAM:  2 kg CO2e/m2

BPM:  -50 kg CO2e/m2

Nelson

Highest: 309 kg CO2e/m2

Average: 150 kg CO2e/m2

Lowest: 72 kg CO2e/m2

*Best: 2 kg CO2e/m2

EMBARC

Highest: 561 kg CO2e/m2

Average: 189 kg CO2e/m2

Lowest: 116 kg CO2e/m2



Trent University Forensic 

Crime Scene Building: 

Achieving Zero Carbon







Use emission values in 
BEAM to select new 
materials based on carbon 
emissions









ILFI Zero Carbon certification (First building to achieve carbon storage in materials)



Questions?

www.buildersforclimateaction.org 

http://www.buildersforclimateaction.org


NRCan’s Material Carbon Emissions 
Estimator (MCE2) Tool

1

• No cost tool to helps builders 
understand the first carbon impacts 
of their homes

• Informs product selections

Created in Partnership with Chris Magwood and Builders for Climate Action



What does this calculator do?

2

+



What do results look like?

3

• Depending on location and fuel 
source, embodied emissions can 
dwarf operational emissions.

• Material selection matters!



What do results look like?

4



NRCan’s Material Carbon Emissions 
Estimator (MCE2)

5

NRCan will be posting the MCE2 on the LEEP 
website January.

https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-
efficiency-partnerships-leep/leep-technology-guides/17346

Created in Partnership with Chris Magwood and Builders for Climate Action

https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-efficiency-partnerships-leep/leep-technology-guides/17346
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