
mood provided by: Parra for Cuva
song: Of Wonder



F. THAT Council approves in principle 
$700,000 over three years ($300K in 
2017, $200K in 2018, and $200K in 
2019 from the City’s 2017 Innovation 
Fund, subject to Council approval of 
the 2017 Innovation Fund budget) 
towards establishing a 
non-governmental Zero Emissions 
Building Centre of Excellence with the 
mission to facilitate the compilation 
and dissemination of the knowledge 
and skills required to design, permit, 
build and operate zero emission 
buildings in BC, and direct staff to 
engage partners, secure matching 
funding, consult with stakeholders and 
report back with recommendations for 
implementation in 2017. 



JULY 2018







We are a broad coalition working together to electrify buildings in British Columbia 
in order to reduce their climate impacts and reliance on fossil fuels.



b2electrification.org
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Vancouver, B
riti

sh Columbia

Declared January 26, 2019

Capital Regional District (CRD)

The Capital Regional District (CRD) is the regional 

government for 13 municipalities and three electoral 

areas on southern Vancouver Island and the Gulf 

Islands, serving more than 413,000 citizens. The board 

voted unanimously in favor of making a Climate 

Emergency Declaration on February 13, 2019.

Powell River, Britis
h Columbia

Declared on February 21, 2019.

Richmond, British Columbia

Declared on March 25, 2019.

Islands Trust C
ouncil, B

riti
sh Columbia

Declared on M
arch 25, 2019.

Nanaimo, British Columbia

Declared on April 29, 2019.

Port
 M

oody, 
Brit

ish
 C

olu
m

bia

Decla
re

d Ju
ne 11

, 2
019

qathet Regional District, Britis
h Columbia

Declared June 27, 2019

Squam
ish, British Colum

bia

Declared July 2, 2019

North Vancouver District, British Columbia

Declared July 8, 2019

W
est Vancouver, British Columbia

Declared July 8, 2019

You Get The Idea

https://raog.ca/climate-emergency-declarations-canada/



”connecting industry to solutions”

ACCELERATE
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NET-ZERO 
ENERGY-READY 
CHALLENGE 
PLAYBOOK SERIES
▪ Ventilation Strategies 

for High-Performance 
MURBs

▪ Planning Airtight 
Buildings

▪ LCA Practice to 
Estimate Embodied 
Carbon

▪ Thermal Bridging

▪ Low-Carbon Energy 
Systems

▪ Planning for 
High-Performance 
Buildings

www.zebx.org
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Overview
Society is facing a climate crisis. Over 30 municipalities in British Columbia have declared a climate emergency so far and 
some have begun taking significant steps to address the climate crisis. The most effective way to address this climate crisis is 
to focus on greenhouse gas emissions. But which type? In the buildings sector, embodied emissions are the now. Operational 
emissions are the maybe later. With this in mind, some municipalities are beginning to buckle down on embodied emissions.

Quantifying Embodied Carbon for Buildings of the Future
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Tell us about yourself! 
POLL 1

Three-part anonymous poll



Introduction to 
Embodied Carbon Emissions

Zahra Teshnizi
Co-Chair, Carbon Leadership Forum, Vancouver Hub
Senior Advisor, Mantle Developments
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We accelerate the transformation of the building sector to 

radically reduce the embodied carbon emissions 

associated with building materials and construction.
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CLF Community & Resources

CLF Online CommunityEmbodied Carbon Benchmark Study
https://community.carbonleadershipforum.orghttps://carbonleadershipforum.org

https://carbonleadershipforum.org/


500+ Local Industry Professionals

15+ Past Events

30+ Cities Inspired to Start Local Hubs

www.CLFVancouver.com

https://www.clfvancouver.com/


What are Embodied Carbon Emissions of Buildings?

5

Image: S. Smedley Skanska
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Image: S. Smedley Skanska

What are Embodied Carbon Emissions of Buildings?



Embodied Carbon Emissions are Significant

7

Source: Global Status Report for Buildings and Construction (2020)

28%
Building Operations

7%
Other

23%
Transportation

32%
Industry

10%
Building Materials & 
Construction 5.7%

Cement & Steel

3.9%
Other materials

0.4%
Construction

Global Energy-related CO2e Emissions by Sector (2019)

10% of the 
total global 
carbon 
emissions 

https://www.worldgbc.org/sites/default/files/2019%20Global%20Status%20Report%20for%20Buildings%20and%20Construction.pdf


Embodied Carbon Emissions are Upfront  & will become the Majority

8

Sources:  
London Energy Transformation Initiative. LETI Embodied Carbon Primer (2019)
One Click LCA. The Embodied Carbon Review: Embodied carbon reduction in 100+ regulations and rating systems globally (2018)
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As the building operations 
decarbonize, embodied emissions 
hold a larger and growing share

1 Majority of embodied carbon 
emissions are “upfront”

Time

http://www.leti.london/cedg
https://www.oneclicklca.com/embodied-carbon-review/#:~:text=The%20Embodied%20Carbon%20Review%20%E2%80%93%20Embodied,regulations%20and%20rating%20systems%20globally&text=Embodied%20carbon%20has%20a%20short,term%20emissions%20driver%20as%20well.


Embodied Carbon Emissions Policies & Regulations are Coming

9

Greening Government Strategy
(Federal buildings)
● 2022: Reporting
● 2025: Reducing by 30%Fe

de
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l
P
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CleanBC Roadmap to 2030
● 2023: Low Carbon Building 

Materials Strategy
● 2030: Targets for public sector

Climate Emergency Action Plan
● 2022: Targets in rezoning
● 2025: Possible targets in code
● 2030: 40% reduction



For more information visit:

https://carbonleadershipforum.org

clfvancouver.com

Zahra Teshnizi
zahra.teshnizi@mantledev.com 

https://carbonleadershipforum.org/
mailto:zahra.teshnizi@mantledev.com


Reducing Embodied Carbon 
for Step Code Homes
A Case Study from the Kootenays
Presented by 
Chris Magwood, Builders for Climate Action
Natalie Douglas, City of Nelson

ZEBx Decarb Lunch Series





Test whether there was or 
was not a correlation 
between high Step Code 
homes and high material 
carbon emissions

Introduce the topic to the 
building community and 
gather some preliminary 
feedback on program and 
policy development

Assess how our MCEs 
compare to other cities, 
what this means, and 
what actions we can take 
immediately



NELSON

Between 2016-2021:
56% of all new residential units were single unit dwellings

78% of new build dwelling permits came from single unit dwellings

92% of renovation permits came from single unit dwellings

In 2016, ~76% of households in 
Nelson resided in Part 9 buildings.



NELSON

“New buildings are 
net zero ready, have 
low embodied 
carbon, and are 
resilient against a 
changing climate.”

Aspiration 2, Strategy 1 of Nelson Next



CASTLEGAR



Results from MCE study of 34 Part 9 homes:

 28.8 t CO2e average per house 
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28.8 t

 63.6 t CO2e highest result 

 5.9 t CO2e lowest result 



1.26 t CO2e average per house per year 

1.26 t

0.14 t CO2e lowest result

4.89 t CO2e highest result 

Operational

Carbon Emissions 

(OCE)

Results from OCE study of 34 Part 9 homes:
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23 years before today’s OCE matches MCE average

2031 2042

To
nn

es
 o

f G
H

G
 e

m
is

si
on

s

5 —

25 —

10 —

20 —

15 —

28.8 t

1.26 t/year
Material 

Carbon Emissions 

(MCE) Operational

Carbon Emissions 

(OCE)

averageV



205 years before today’s OCE matches MCE average

2225
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Results by Material Carbon Intensity 
(gross emissions/heated floor area)

Compensates for different building sizes by using kg CO2e/m2 metric

HIGHEST AVERAGE BEST
BEST 

(but not formally in study)

Total Net
EMISSIONS

2
kg CO2e/m2



Step code level was 
not a predictor of 
Material Carbon 
Intensity (MCI)

309.1

71.6

Mean = 149.6

Step Code Material Carbon Intensity (kg CO2/m2)



63.6

5.9

Mean = 28.8

Step Code Material Carbon Emissions (tCO2e)Beds Material Carbon Intensity (kgCO2e/m2)

Mean = 149.6

309.1
71.6



Material Carbon Emissions (tCO2e)Interior Volume (m3)Bed Count (m3)

Mean = 3 Mean = 627 Mean = 28.8

What about 
other metrics 
that may be 
more aligned 
with other 
priorities (e.g., 
densification)?



Metric Rank Material Carbon Emissions (tCO2e)Interior Volume (m3)

Material Carbon Intensity 
by Function Metric
(bedroom/m3)*1000/MCE Bed Count (m3)

Mean = 0.33 Mean = 3 Mean = 627 Mean = 28.8



Metric Rank

Material Carbon Intensity 
by Function Metric
(bedroom/m3)*1000/MCE

Mean = 0.33

Material Carbon Emissions (tCO2e)Interior Volume (m3)Bed Count (m3)

Mean = 3 Mean = 627 Mean = 28.8

MCIF-1 = CABAh

C = net MCE in t CO2e 
A = gross area in m2

B = number of bedrooms
Ah = heated floor area in m2



Average of all 
materials from 
all homes in 
study

Concrete
346.9 
tCO2e
35.5%

Cladding
122.6 tCO2e
12.5%

Interior 
Surfaces
119.6 tCO2e
12.2%

Insulation
149.7 tCO2e
15.3%

Windows
111.0 tCO2e
11.3%

Roofing
23.9 tCO2e
2.4%

Structural 
Elements
0.5 tCO2e
>0.1%

Framing
103.7 tCO2e
10.6%



Possible Substitutions for the Highest MCI house

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

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

Change to Best Conventional Materials Change to Best Possible Materials



Case Study: Laneway House
By Mike Coen 
(Project Manager at Pacific West Builders) Operational Emissions

Material Emissions

Tonnes CO2e/yr Tonnes CO2e/30 years

Tonnes CO2e Kilograms CO2e/m2

0.14 4.3

0.10 2.1

= 6.4 tonnes of total 
emissions by 2050!



3  energy code tiers

● Tier 3
● Tier 4
● Tier 5

3  housing typologies

● Bungalow
● Two-storey
● Row house

5  cities

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

513 150 -502
Kg CO2/m

2 Kg CO2/m
2 Kg CO2/m

2 Kg CO2/m
2

Canadian Averages of 3 Archetypes at Tier 3
NRCan Study



BESTWORST

116561

Preliminary Results (503 as-built homes)

AVERAGE

189

EMBARC Study



Comparing MCI for heated floor area in 3 studies

NRCan (Tier 3 avg)

513 kg CO2e/m2

150 kg CO2e/m2

2 kg CO2e/m2

-50 kg CO2e/m2

Nelson

309 kg CO2e/m2

150 kg CO2e/m2

72 kg CO2e/m2

2 kg CO2e/m2

EMBARC

561 kg CO2e/m2

189 kg CO2e/m2

116 kg CO2e/m2

Highest Home 
Emissions

Average Home 
Emissions

Lowest Home 
Emissions

Best Performing 
*Outside Study

High Carbon 
Materials

Moderate Carbon 
Materials

Best Available 
Materials

Best Possible 
Materials



Material emissions

Carbon Use Intensity w/ time factor

Carbon Use Intensity

Operational emissions+

Material emissions Operational emissions 
for a number of years

+



This is the Carbon Use Intensity in 2030 
based on the average newly built Part 9 
home in the Nelson & Castlegar study

2030
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2030
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CUI2030 = 7 t

This is the Carbon Use Intensity in 
2030 based on the best performing 
newly built Part 9 home in the 
Nelson & Castlegar study



Total Net
EMISSIONS

309
kg CO2e/m2

Total Net
EMISSIONS

150
kg CO2e/m2

Total Net
EMISSIONS

72
kg CO2e/m2

Total Net
EMISSIONS

2
kg CO2e/m2

MCE

Total Net
EMISSIONS

42
kg CO2e/m2

Total Net
EMISSIONS

6
kg CO2e/m2

Total Net
EMISSIONS

0.1
kg CO2e/m2

OCE

Total Net
EMISSIONS

198
kg CO2e/m2

CUI-2030
Average

CUI-2030 target 
is 45% lower than 

study average 

Total Net
EMISSIONS

109
kg CO2e/m2

What do these numbers 
tell us about Nelson and 
Castlegar’s alignment 
with Canada’s 2030 GHG 
Reduction Targets?



Total Net
EMISSIONS

309
kg CO2e/m2

Total Net
EMISSIONS

150
kg CO2e/m2

Total Net
EMISSIONS

72
kg CO2e/m2

Total Net
EMISSIONS

2
kg CO2e/m2

Total Net
EMISSIONS

42
kg CO2e/m2

Total Net
EMISSIONS

6
kg CO2e/m2

Total Net
EMISSIONS

0.1
kg CO2e/m2

Total Net
EMISSIONS

198
kg CO2e/m2

CUI
Average

CUI-2030
Target

Total Net
EMISSIONS

109
kg CO2e/m2

Home with good MCE 
and average OCE is 
already close to target

Total Net
EMISSIONS

120
kg CO2e/m2

MCE

OCE



Total Net
EMISSIONS

309
kg CO2e/m2

Total Net
EMISSIONS

150
kg CO2e/m2

Total Net
EMISSIONS

72
kg CO2e/m2

Total Net
EMISSIONS

2
kg CO2e/m2

Total Net
EMISSIONS

42
kg CO2e/m2

Total Net
EMISSIONS

6
kg CO2e/m2

Total Net
EMISSIONS

0.1
kg CO2e/m2

Total Net
EMISSIONS

198
kg CO2e/m2

CUI
Average

Total Net
EMISSIONS

3
kg CO2e/m2

Home with best MCE and 
OCE can far exceed target. 
This is close to zero by 2050.

Total Net
EMISSIONS

109
kg CO2e/m2

MCE

OCE

CUI-2030
Target



Test whether there was or 
was not a correlation 
between high Step Code 
homes and high material 
carbon emissions

Introduce the topic to the 
building community and 
gather some preliminary 
feedback on program and 
policy development

Assess how our MCEs 
compare to other cities, 
what this means, and 
what actions we can take 
immediately

High Step Code 
homes can have 
high MCEs but it is 
not inevitable

There are accessible 
material substitutions 
and actions we can 
take right now

>>>



Supplier/Retailers

Architects

Energy Advisors

Builder/Contractors

Material Specialists

Planners & Building Officials

Other (Engineers, Energy Retrofits Specialists, etc.)

Which stakeholders were most engaged?



Consumer Supports
(e.g., material guides, 
training workshops, etc.)

Peripheral Supports
(e.g., advocacy to higher tier 
governments, policy alignment 
work etc.)

Programmatic Supports 
(e.g., awards, incentives, 
regulations, policies, etc.)

● Labour costs to conduct 
MCE calculations

● Time cost due to 
expended development 
review process

● Program should offer 
guidance re: Part 3 
buildings and retrofits

● Data either doesn’t exist 
(e.g., EPDs) or is hard to 
find

● Lack of educational 
supports and absence of 
educational content in 
schools (e.g., some trades 
programs)

● Many homeowners don’t 
know about the concept 
either

● Lack of EPDs from local 
manufacturers (e.g., 
concrete, mass timber 
etc.)

● The Greener Homes 
Grant seems to be 
promoting deep retrofits 
without consideration of 
MCEs

● FireSmart 
recommendations 
sometimes contradict 
low MCE material 
recommendations

MARKET + RULES CONTEXTCULTURE
Change the



Barriers/Worries

● Labour costs to conduct 
MCE calculations

● Time cost due to 
expended development 
review process

● Program should offer 
guidance re: Part 3 
buildings and retrofits

● Data either doesn’t exist 
(e.g., EPDs) or is hard to find

● Lack of educational 
supports and absence of 
educational content in 
schools (e.g., some trades 
programs)

● Many homeowners don’t 
know about the concept 
either

● Lack of EPDs from local 
manufacturers (e.g., 
concrete, mass timber etc.)

● The Greener Homes Grant 
seems to be promoting 
deep retrofits without 
consideration of MCEs

● Other climate resiliency 
work (e.g., FireSmart 
recommendations) 
sometimes contradicts low 
MCE material 
recommendations

Consumer Supports
(e.g., material guides, 
training workshops, etc.)

Peripheral Supports
(e.g., advocacy to higher tier 
governments, policy alignment 
work etc.)

Programmatic Supports 
(e.g., awards, incentives, 
regulations, policies, etc.)



Opportunities/Actions

● Develop a list of pre-reviewed 
prescriptive material 
combinations to facilitated 
widespread adoption

● Create building awards for 
lowest MCEs

● Begin building an MCE tiered 
program that compliments 
Step Code (including 
deciding on which metric we 
want to use)

● Investigate opportunities to 
develop financial incentives

● Liaise with building officials to 
develop pre-reviewed 
prescriptive material 
combinations

● Work with retailers to develop 
educational content 
available at building supply 
stores

● Continue to improve the 
Material Carbon Emissions 
Guide

● Begin liaising with local 
schools to add MCE 
considerations to existing 
OCE content

● Liaise with major builders 
in town to encourage 
manufacturers to create 
EPDs and get involved 
with this work

● Work with with higher tier 
government and other BC 
communities to better 
align climate resilient work 
(e.g., FireSmart, Step Code, 
MCE, flood hazard, etc.)

Consumer Supports
(e.g., material guides, 
training workshops, etc.)

Peripheral Supports
(e.g., advocacy to higher tier 
governments, policy alignment 
work etc.)

Programmatic Supports 
(e.g., awards, incentives, 
regulations, policies, etc.)



Materials Guide Benchmarking Report
*both will be freely available soon*



  

What’s next for Nelson?

  

Integrate MCE considerations into concierge 
service for new builds and retrofits

Collaborate with others working on climate 
resiliency within City to align policy

DEVELOPMENT SERVICES

Build tiered program, establish incentives, 
and compile supporting documents

● Liaise with local building material retailers 
and manufacturers

● Work with procurement staff at the City to 
discuss feasibility of implementing a low 
carbon policy (e.g., concrete)

● Investigate MCE retrofit methodology 
development and MEP impact 
consideration






