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Canada’s
Greenhouse Gas
Emissions by
Economic Sector
(2019)

Buildings
~12%

In 2019, the buildings sector
wasthe third-highest
source of GHG

eMmissions, responsible
for ~12% of total national
emissions in Canada
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Efficiency Program
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BUILDING BEYOND THE STANDARD

Start your energy- Explore careersin Discover energy

efficient retrofits energy efficiency efficiency resources

moreenergy-efficient: _ register asan eligible service organization



Increasing Is only one
piece of reducing building emissions
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A Holistic Approach to Buildings

PRODUCT CONSTRUCTION END-OF-LIFE

Construction- 0 ; Maintenance Deconstruction Waste processing,
: perations ) e !
Installation and repair [/ demaolition disposal

N

-0 -

Raw material
supply

I Embodied Carbon Emissions B Operational Carbon Emissions

Manufacturing

& Copyright 2020, Carbon Leadership Forum



Embodied Carbon
(otherwise known as
material carbon emissions
and embodied emissions)

of global
emissions



25 years before the local operational emissions average
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Changes are coming...

w‘ﬂ More Robust Emissions Accounting Requirements

I * I Natural Resources Ressources naturelles

anaca Garada More Opportunities for Energy Advisors
Canada

\_Ic‘anC Work to Consider MCEs within the BC Step Code

our nature. our power. our future.

It will be good to get ahead of this.
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Test.

High Step Code
homes can have high
MCEs but it is

Assess.

There are accessible
Mmaterial substitutions
and

Introduce.

The building community

iNn obtaining
more guidance on how
best to take action



Test.

BENCHMARKING REPORT

on the City of Nelson’s Website

Benchmarking Report

Establishing the Average Upfront
Material Carbon Emissions in New
Low-Rise Residential Home
Construction in the City of Nelson &
the City of Castlegar

Prepared for
Meeri Durand, Manager of Planning, Development & Sustainability, City of Castlegar
sam Ellison, Senior Building Inspector, City of Nelson

Prepared by

Chris Magwood, Director, Builders for Climate Action

Erik Bowden, Embodied Carbon Analyst, Builders for Climate Action

Eve Treadaway, Research Assistant, Builders for Climate Action

Javaria Ahmad, Sustainability Analyst, Builders for Climate Action

Michele Deluca, Registered Energy Advisor, 3West Building Energy Consultants
Natalie Douglas, Embodied Carbon Pilot Coordinator, City of Nelson

Tabe i s
Best Conventional Best Possible Material
Lot L Material Substitution  Substitution
€S sub sl nsulation . Foar ghass gravel
ersicr Wood chip IcF Treated wood foundation
Mineral wool cavity insulation Cellulose Straw bale
koo it Wood fierboard
% .
o e Calliose
309.1 kg CO2¢/m2 151.3 kg CO2e/m2. 55 kg CO2e/m2.

Table 1. This table demonstrates the impact that material selection can have on overall material carbon
emissions.

Targeted Insights

of as-built new homes has been examined for MCE using a consistent methodology and the resuts draw

plex,
influence over the design and construction of new homes. We have attempted to direct insights arising from

many cases the insights are overlapping.

Insights for Building Designers
Building designers can play a crucial role in reducing MCE and achieving lower CUI from new homes in several
ways, from eary chematic design to product speciiction. Designers can inform their cients o the clmate

impacts of their
el

‘material choices throughout the design process

Minimize the amount of uninhabited floor area by eliminating o reducing the size of garages, and
unfinished basements

Specifying materials that have the lowest possible MCE or, where possible, carbon-storing materials
(see Material Guide)

Step Code
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Material Carbon Intensity (kg CO,/m?)



Assess.

MATERIALS GUIDE

on the City of Nelson’s Website

The City of Nelson's first edition of its...

MATERIAL
CARBON
EMISSIONS
GUIDE

WALL CAVITY & ATTIC INSULATION
insulation emissions based on 100 m?(at R-13)

Closed cell sproy foom
€ ioing a9en)
R66/inch

Close cell spray foam

n
’ ¢
-

300

*

2%

*

o 2297

*

154

Open cel sproy foam
R4/inch

Wool batt
R36/inch

Fiberglass blown-in
26/inch

Fibergloss batt
R 36/inch

82

Hemp fiber batt
R3.7/inch
445

486
Colllose, batt
R3.6/inch
565
Celllose,

S -

- -5 o

Celllose, loose- il
R35/inch

Wood fiber batt
R3.8/inch

!

-
Hempcrete
R21/inch
1957
Straw bale
R28/inch

This guide provides come from a
cradle-to-gate (A1-A3) analysis of different categories of building materials. In this context,
cradlle refers to resource extraction and gate refers 1o the factory gate (ie., before the
product is transported to the consumer). In other words, this guide tells you which materials

have raw 1 nd
therefore a smaller carbon footprint. This information is presented in a manner similar to the
fuel y ratings you find for tis intended to help

based on their material (sometimes called embodied

‘carbon or embodied emissions).

The results in this guide are shown for a specific amount of material, noted below each
section litle (e.g., concrete emissions for 1 m3at 25 mPa strength) and are based on source.
data obtained from Environmental Product Declarations (EPDs). EPDs are internationally
recognized standarcized reports on product impacts. Most green building certiications
processes require Type Iil EPDS, which means that the EPD has been reviewed by a third
party. It should be noted that the specific product you are choosing may not be included in
this guide since not every manufacturer has created an EPD. That being said, most products
within the same have similar nd thus, tend 1o rank
similarly according to their material carbon emissions.

These smaler rumbses indicals the range of

emissions associated with @iferen versons of s efers o e average
. e
procuct i e same or, more e, here s {using EPDs fom af ranch
ony ane procuce with an £PD. that provice e
Be aware of e scake
Each material categery (2
s a ifventscale. 2000 .
[ 000

The product types (e.g., brick) in each material category (.g., cladding) are listed in this
quide from highest emissions to lowest emissions. If you want to reduce the material carbon
emissions of your home, select products that are further down on the list It is important to
recognize that we that the discussed in this
quide be oy y and other priorities.
(e.9. fire smart and other disaster resiience and climate adaptation strategies)




Engaged people through
workshops & presentations in Fall 2021
Introduce. ﬁ

WORKSHOPS, PRESENTATIONS, ETC.

Builder/Contractors
Architects
Energy Advisors
Supplier/Retailers
Material Specialists
Planners & Building Officials

Other (Engineers, Energy Retrofits Specialists, etc.)



VWhat's for Nelson?

Collaborate with our
keen building
community via an
Embodied Carbon
Advisory Group

FORTIS BC

Integrate
embodied carbon
considerations
into REEP

Build capacity
internally and

pursue Nelson
Next goals



[hank you to our partners who made this

work possible and to all of you for attending
our presentation today.

Natalie Douglas at ndouglas@nelson.ca
Sam Ellison at sellison@nelson.ca
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Concrete
346.9 tCO.e
35.5%

Insulation
149.7 tCO.e
15.3%

Cladding
122.6 tCO.e
12.5%

Windows
111.0 tCO,e
11.3%

Interior
Surfaces
119.6 tCO,e
12.2%

Embodied carbon
crmissions breakdown
from all materials used
in the Nelson &
Castlegar study homes
(2019-2021)

Roofing
239tCO.e

Structural
Elements
0.5tCO.e



Possible Substitutions for the Highest MCI house

Change to Best Conventional Materials

Average concrete

N

High SCM concrete

EPSICE 5 Wood chip ICF
Mineral wool cavity Cellulose

insulation 5

XPS continuous Wood fiberboard
insulation 5

Hardwood floors - % Linoleum flooring

Mineral wool roof
insulation > Cellulose

3091 = kg CO,e/m?

Change to Best Possible Materials

EPS sub slab insulation -

Average concrete -

EPS ICF

Mineral wool cavity

insulation

Hardwood floors

Mineral wool roof

insulation

N

5091 -

Foam glass gravel

High SCM
concrete

Treated wood
foundation

Straw bale

Linoleum & cork
flooring

Cellulose

5 5 kg CO,e/m?



PRODUCT CONSTRUCTION END-OF-LIFE

: Operations M amtenanj:e Deconstufcltmn Waste .pmcessmg,
Installation and repair [/ demaolition disposal

Ackad - iind /"

f _ c st
Raw material Manusctifing anstruction
supply

B Embodied Carbon Emissions B Operational Carbon Emissions

& Copyright 2020, Carbon Leadership Forum
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Raw material

Manufacturing Operations
supply
I Embodied Carbon Emissions B Operational Carbon Emissions

& Copyright 2020, Carbon Leadership Forum



Global CO,
Emissions by Sector

Building
Operations

Transportation

~22% 11%

Non Building Building Materials (Core & Shell)
Manufacturing

~10%
Other Building Material Manufacturing

Adapted from 2019 Global Status Report, Global Alliance for Building and Construction (CABC) and Architecture 2030.
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