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Why should we care about embodied carbon?

2 billion square feet 53 million tons

M \RMI
per year new construction CO2e emissions

The Hidden Climate Impact
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Why do we need a standard?

Life cycle stages
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Results are only comparable if
we’re using the same box.
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Why a RESNET standard?

¢IHERS

Sl E eSS HERSHo0

HERS®

’ CARBON

INDEX

INDEX

LEVERAGE EXISTING
MODELING DATA



RESNET Standard 1550

RESNET
1550-2025
Standard for Quantifyi

Purpose:

14

...establish a methodology for
quantifying, verifying and
reporting the embodied carbon
emissions associated with
building products and buildings. ,,




RESNET Standard 1550

Life cycle modules:

Product Stage co“;:;i“o" Use and Maintenance Stage End-of-Life Stage

Raw material Transport : Operational : Waste transport
Manufacture : Use and Repair and Deconstruction :
supply and to site and . : energy and i and processing
transport products hetallation maintenance  refurbishment Weter and demolition and Hisnosal
A1-A2 A3 A4-A5 B1-B2 B3-BS B6-B7 C1 C2-C4
Cd g
Gy, @af B X & &7
l.—w[_gi Tlooo (5oo) e
\ ) \ ]
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Covered by Covered by
RESNET HERS Index and
Standard 1550 Carbon Index

RMI - Energy. Transformed.



RESNET Standard 1550

Calculation methodology:
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Material GWP Material Sum of All Total
Quantity SHRS o Emissions Material Building
Factor Emissions Emissions

unit kg CO_e/unit kg CO.e kg CO.e kg COe

RMI - Energy. Transformed.



RESNET Standard 1550

Calculation methodology:

A _EPD_
mz —e—
Material . GWP
Factor
unit kg CO_e/unit
L Y J | Y )
1550 provides standard takeoff 1550 provides data hierarchy to
tables based on measurements be used by tools to provide
aligned with HERS rating norms emissions factors

RMI - Energy. Transformed.



Building product categories

Taking a “drip-line in” approach

Included in Assessment:
Foundations & Slabs-on-grade
Exterior walls

Roofs

Interior construction

Interior finishes

Plumbing

HVAC

Electrical

Balconies, decks & porches
Garages (attached & detached)



Two types of assessment
Following HERS modeling method

Projected Assessment

Projected Assessments are
generated prior to construction
wherein the actual installed
conditions, equipment, and
systems are not yet completed or
installed.

RMI - Energy. Transformed.

Confirmed Assessment

Confirmed Assessments are
conducted, generated, and
verified after completion of
construction.



cLiMATE acTiON

What are you looking to do today?

Pick a starting point. You can move between them at any time.

=

Explore
Materials

See what a product's emissions are, and
how the alternatives compare.

Browse the material library =

Or continue test 3 - edited yesterday

Create

Assemblies

Put a wall, roof or floor together layer by
layer, and compare build-ups.

Create or open an assembly =

What's new  Help FR @ jacob@buildersforclimateaction.org

()

A whole building

Bring assemblies together for a building
total, an intensity per floor area, and a
report.

Start or open a project =



Tools for Analysis

*Side-by-side material comparisons
*Assembly comparisons

*\Whole building models & comparisons
Compliance reporting & data mgmt

‘NEWPro features (coming soon!)

§dlli. BUILDERS FOR

CLIMATE ACTION




1- INPUT DIMENSIONS

e Area-based for a whole building
100 m? for materials/assembly comp

mw Materials  Assemblies  Whole buildings Metric  Imperial
Sample house (demo)  Baseline REFERENCE Sample building - Sample building — 1 CO.e  Hotes
2! Materials 3 Energy 4 Review 5 Results 6/ Summary 7 Reports Files History Sharing

FOUNDATION
Footings concrete volume (1"} I N/A
316.6136

SroungauonwanareR AN

Marked not applicable — untick N/A to use this
dimension.

Slab area (i) ) n/a

1188.3357

WALLS & OPENINGS
Exterior wall area (gross) (i) [l nya

2377.7478

Window & glazed opening area (i") [ /A
356.2854

Farly wanarea uﬂfﬂ

Marked not applicable — untick N/A to use this
dimension.

Interior wall area (1) I n/A

2746.1943

FLOORS & CEILINGS
Framed floor area (1) _ n/A
1123.7522

Used as the concrete volume for continuous footings, column pads & piers and pile foundations, and to size their rebar.

Used to calculate guantities for slabs: concrete slabs and earthen floor systems, rebar and reinforcing mesh, sub-slab insulation, barriers & membranes, basement flooring, and aggregate base.

Enter the gross area; the window & glazed opening area below is subtracted automatically. Used to calculate quantities for exterior walls — framing (wood, steel or TJI studs), structural sheathing,
barriers & membranes, cavity and continuous insulation, laminated timber, CMU, ICF, earthen and SiP wall systems — and for the Cladding section: exterior wall cladding, strapping/furring, and interior
cladding for exterior walls.

Used to calculate quantities for double- and triple-glazed windows, and subtracted from the exterior wall area for framing, sheathing, insulation, membranes and cladding

Used to calculate quantities for interior walls: framing (wood or steel), interior wall systems, cladding for interior walls, and cavity insulation. Enter the area of the walls themselves; model cladding once
for each finished face

Used to calculate quantities for floors: floor framing (wood, steel joists, laminated timber panels or SIPs), sub flooring, underlayment, flooring, and floor cavity insulation. Measure to the outside face of
the framing and subtract stair openings



2- SELECT

Sample house (demo)  Baseline REFERENCE

1

Dimensions Aaterials

Footings & slabs Exterior walls Cladding Windows Interior walls Floor assemnbly Roof

Footings & slabs

In this assembly

Type

CONCRETE - == 2500 psi - N.AMERICA

CRUSHED STONE

WELDED/WOVEN WIRE MESH

SHEET BARRIER

LAMINATE FLOORING

CERAMIC TILE FLOORING

STEEL REINFORCING BARS - US BAR SIZES

Search for a material to add

Use custom EPD

Materials Assemblies Whole buildings

Sample building »

3 Energy 4 Review 5 Results 6! Summary

Material

Concrete - 0-2500 psi, Standard mix / NRMCA [Industry Avg | US
& CA]

Aggregate / NRMCA / US Average [Industry Avg]

Welded wire reinforcement / Insteel Industries / 6" x 6" x 6/6g
[Us & CcA]

Barrier, sheet / Polyethylene sheet / 10 mil

Rigid core vinyl flooring / Resilient Floor Covering Institute
[Industry Avg | US & CA]

Ceramic tile / Tile Council of North America/ 18.8 kg/m2 /
[Industry Avg | US & CA]

Rebar / Concrete Reinforcing Steel Institute / 98% recycled, EAF
/ [Industry Avg | N.America] / #5

e Compare materials at a glance
e (Create and store assemblies

7! Reports

Foundation walls

Additional factor

Thickness {in)

Thickness (in)

Total length (ft)

6

6

277.8¢

Structural elements

% of
assembly

100

100

100

70

30

100

Party walls

7,595.7 net kg co.e

Amount

594.1679

594.1679

1188.3357

1188.3357

831.835

356.5007

277.8871

ﬂi

ft2

ft2

ft2

ft2

ﬂﬂ

Save to
assembly
library
Emissions (gross)
kg CO:e
4703.6
269.4
391.5
67.3
1,584.2
467
1126

Metric

Imperial

@ 0

Sample building = t1CO.e  Notes

Files

+

O Not applicable

Stored carbon
kg COse

!

Net kg
COze
4,703.6

269.4

391.5

67.3

1,584.2

467

1126

History Sharing

MNew assembly

Remove

Remove

Remove

Remove

Remove

Remove

Remove



3- REVIEW

BFA ?ﬂ I wmummo * Materials Assemblies  Whole buildings
Sample house (demo) ~ Baseline REFEREMCE Sample building »
1 Dimensions 2 Materials 3 Energy 4 Review

Check the model over: every selection, quantity, and open question in one place.

Scenario shown

Baseline hd

e QA/QC model inputs

e I|dentify emission and storage hotspots

5 Results 6 Summary 7 Reports

Emissions (gross) 27,612.9 kg CO;e  Stored carbon 0 kg COe  Net 27,612.9 kg CO.e

Material

+ Footings & slabs

Concrete - 0-2500 psi, Standard mix / NRMCA [Industry Avg | US & CA] expired EPD

Aggregate / NRMCA / US Average [Industry Avg] expired EPD
Welded wire reinforcement / Insteel Industries / 6" x 6" x 6/6g [US & CA]

Barrier, sheet / Polyethylene sheet / 10 mil

Rigid core vinyl flooring / Resilient Floor Covering Institute [Industry Avg | US & CA] expired EPD
Ceramic tile / Tile Council of North America/ 18.8 kg/m2 / [Industry Avg | US & CA] expired EPD

Rebar / Concrete Reinforcing Steel Institute / 98% recycled, EAF / [Industry Avg | N.America)] / #5

+ Exterior walls

Wood / SPF / 2x6 Lumber / AWC & CWC [Industry Avg | US & CA] expired EPD

0SB sheathing / 5/8" / AWC & CWC [Industry Avg | US & CA] expired EPD

Int. Wall & Ceiling Barrier, sheet / Rothoblaas / Clima Control 80 / Moisture-variable / 0.22 mm /

EU expired EPD

Category

CONCRETE - <= 2500 psi -
N.AMERICA

CRUSHED STONE
WELDED/WOVEN WIRE MESH
SHEET BARRIER

LAMINATE FLOORING
CERAMIC TILE FLOORING

STEEL REINFORCING BARS - US
BAR SIZES

FRAMING LUMBER - SPRUCE-
PINE-FIR

ORIENTED STRAND BOARD (0SB)

SHEET BARRIER MOISTURE-
VARIABLE

Inputs as
entered

Gin

70%

30%

structure @16

98.37%

Quantity

594.168 ft2

594.168 ft2
1,188.336 ft2
1,188.336 ft2

831.835 fi2

356.501 fi2

277.887 ft

505.366 ft2

2,021.462 ft* at 0.0159 m (5/8")
1.988.549 fi?

Metric Imperial

B~ 0

Sample building = 1 C0.e  Notes

Files History Sharing

Emissions (gross) kg Stored carbon kg Net kg

CO.e CO.e CO.e
7 -7,595.7 kg COze
4,703.6 - 4,703.6
269.4 - 269.4
391.5 - 391.5
67.3 - 67.3
1,584.2 - 1,584.2
467 - 467
1126 - 112.6
4-1,383.4 kg CO.e
414 - 414
723.4 - 7234
136.2 - 136.2



4- SHARE

=y Materiale  Assemblies  Whole buildings

Sample house (demo)  Baseline Rererence  All buildings

1. Dimensions 2| Materials 3| Energy 4 Review

Scenario shown

Baseline ~

EMISSIONS (GROSS) KG CO;E

27,612.9 «;co.

e Report results & share with team
e Built-in analysis to guide decisions

6! Summary 7 Reports

STORED CARBON KG CO;E

D kg CO.e

[} Also count carbon held in timber (regrows over decades — off unless you
choose it)

Emissions to make everything: 27,612.9 kg CO.e, minus 0 kg CO.e held in fast-regrowing materials (straw, cellulose, hemp)

Per square metre of floor area
EMISSIONS (GROSS) KG COLE

124.9 kg co.e/m?

- | i

<=100 0 100 l:l 200
Storing Low Avg High

STORED CARBON KG COE

0 kg CO.e/m?

MNET KG CO;E

27,612.9 kco.e

MET KG CO.E

25.59 b CO,e/ft? (124.9 kg CO.e/m?)

The marker is this project. Left of the 0 line, the building holds more carbon than making it released. Scale and bands: the BEAM v1.1 benchmark from BfCA’s as-built dataset.

Where it comes from

Footings & slabs e )
Cladding ]

Entered by hand - |

Floor assembly -

Roof e —

Metric  Imperial

Sample house (demo) 27 .6 1C0Oe  Notes

Files History Sharing

7,595.7
7,922
5809.9
2,269.5
1.826.2



Coming Soon: BEAM 2.0!

@® Web+ application

e Interfaces forraters and others

e FExpanded data and sourcing

e Energydata/ HOT2000

e New: paint,

e Compliance: 1550, VBBL, NMBC

<P, stairs, more!
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What are you looking to do today?
Pick a starting point You can mave betw t t any time.

iean them at a
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Look up materials

[H]

Build assemblies
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Model a whole building

Bring assembiies together for & buildin,
r ensity per floor area, and a

tart or open a project




Coming Soon: BEAM 2.0!

@® Web+ application

e |nterfaces for raters and others

e FExpanded data and sourcing

e Energydata/ HOT2000

e New: paint,

e Compliance: 1550, VBBL, NMBC

<P, stairs, more!
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What are you looking to do today?
Pick a starting point You can mave betw t t any time.
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Model a whole building
Bring assembiies together for & buildin,
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Coming Soon: BEAM 2.0!

@® Web+ application

e Interfaces forraters and others s e

e Expanded data and sourcing =~ T

compliance_standard material_governance material_document quantity
e Energydata/ HOT2000 t i
asserted again\sz k ferts

e New:paint, MEP, stairs, more!

e Compliance: 1550, VBBL, NMBC



Coming Soon: BEAM 2.0!

@® Web+ application

Bldg 2 saved

Run mode: manual

e Interfaces forraters and others

Annual energy (kWh/yr)
7670

o EXp a Il d C d d a ta a n d S O urc in g Annual operational carbon: 260.8 kgCO2e/yr

Operational emission factor

o E nergy d ata / H OTZOOO NBC 2025 (proposed) electricity — Ontario (Ontario) — 0.034 kgCO2e/kWh

e New:paint, MEP, stairs, more!

e Compliance: 1550, VBBL, NMBC



Coming Soon: BEAM 2.0!

@® Web+ application

Interfaces forraters and others
Expanded data and sourcing
Energy data / HOT2000

New: paint, MEP, stairs, more!

Comphlance: 1550, VBBL, NMBC

O Mechanical Subtotal : 5768 ygcoze
Heating and Cooling Equipment
Natural Gas Furnace Equip capacity : 0 kBtu capacti 0
Ducted Heat Pump + Comprassor Equip capacity : S tons 3420
Mini-Split Heads + Compressor Equip capacity : 1 tons 720
Central A/C Compressor Equip capacity : 0 tons 0
Electric Aux Heater Equip capacity : 0 kBtu capacti 0
Electric Baseboard Equip capacity : 0 kBtu capactiy 1]
Gas boiler Equip capacity : 0 kBtu capactiy 0
Air-to-water heat pump Equip capacity : 0 tons 0
Ground source heat pump equipment Equip capacity : 0 tons 0
Ground source heat pump ground loop borehole Li. feet of borehole : 0 linear foot 0
Dther Equipment
Fan coil Equip capacity : 0 tons 0
Exhaust Fan (e.g. bath, range hood) Number of Fan : 0 unit [1]
Balanced ventilation with energy recovery Number of units: 1 unit 350
Pump, small {e.g. circulator) Number of small pump : 0 unit 0
Pump, large (e.g. sump, booster) Number of large pump : 0 unit 0
Distribution
Ductwork heating and cooling Duct area, sq ft 380 sq ft of duct 912
Ductwork heating and cooling insulation Duct area, sq ft 0 sq ftof duct 0
Ventilation supply distribution ductwork is shared with heating/cooling distribution O
Ventilation return distribution ductwork is shared with heating/cooling distribution D
Ductwork ventilation Duct area, sq ft 152 sq frof duct 365
Ductwork ventilation insulation Duct area, sqft 8 sq ftof duct 1
Hydronic radiant distribution Sq ft radiant surface : 0sqft 0
Hydronic baseboard Equip capacity : 0 kBt 0




Coming Soon: BEAM 2.0!

@® Web+ application
e Interfaces forraters and others

e Expanded data and sourcing

e Energydata/ HOT2000

e New: paint, MEP, stairs, more!

e Compliance: 1550, VBBL, NMBC

RESNET

1550-2025
Standard for Quantifying,
Verifying and Reporting the

Embodied Carbon of
Buildings with Dwelling and
Sleeping Units

esidential Energy Services Network, Inc.
530 E Los Angeles Ave, Suite 115-291
Moorpark, CA 93021-2079
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MASSACHUSETTS 100-HOME EMBODIED CARBON STUDY KEY FINDINGS

The average up-front embodied
carbon for new homes in the
study is 56 tons CO_e.

This makes up 32% of total operational and
embodied carbon emissions over a 25-year period.

Massachusetts 100-Home
Embodied Carbon Study
il

118 tons COze:

s Operational emissions
S 2 over 25 years

56 tons COze:

Embodied emissions
equate to 12 years of
operational emissions

.




MASSACHUSETTS 100-HOME EMBODIED CARBON STUDY KEY FINDINGS

ECI Benchmarks from Previous Studies
(kgCO2e/m? CFA, excluding MEPs)

i

561 :
Max 356 357 IEmEm E - .. JI-Jl
] C—
- 209
; ""7. :“ |‘I}|
}' Average r
138 i |
Min 109 L B
72 —ul
Mass* Vancouver Toronto Nelson
n=100 n=13 n=503 n=34

*MEP excluded from results to ensure comparability with other studies.



MASSACHUSETTS 100-HOME EMBODIED CARBON STUDY KEY FINDINGS

The level of energy efficiency
is not a predictor of embodied
carbon performance.

The spread of embodied carbon intensities across
different ranges of HERS® Scores mostly stays the
same with similar medians and quartiles.

Net Embodied Carbon Intensities per Conditioned Floor Area by HERS® Index (kg CO2e/m?)
380

318

I
1 Similar spread

246 : of the most
21 222 , representative
e 179 : values

HERS® Index HERS® Index
49-51 52-60




ECE and energy efficiency

Legend
411.8 g
440 — (Tons/25 Years) B Upfront Embodied Emissions (Tons)
400 — B Operational Emissions (Tons/Year)
7]
5 360 7] m Carbon Usage Intensity (Tons/25 Year)
o 320 7
c
2 280
8 ro— 193.0 198.6 173.0
= (Tons/25 Years) (Tons/25 Years) (Tons/25 Years)
W 200 —
%
S 160 —
© 120 72.4
80 __ (Tons/25 Years)
40 —
0 -
Average Home Home 1 Home 2 Home 3 Home 4
Average Embodied High Embodied Low Embodied High Embodied Low Embodied
Emissions Emissions Emissions Emissions Emissions
Average Operational High Operational High Operational Low Operational Low Operational
Emissions Emissions Emissions: Emissions: Emissions:




Exhibit 2 Average Embodied Carbon Emissions per Home Compared with Operational
GHG Emissions for a Range of HERS Scores

Emissions per Home (tons CO,e)

45 44.1 Equivalent Years to Equal Embodied Carbon Emissions

+7.9 for missing 15} v ©
4 . . .
0 elements (e.g., MEP) b:’ (O-Q /\3' :;\' f\?‘ AN
KL T 36.2
+4.2
30
+8
25 —
g
20 ) 58
= g 8
o <
15 w
j= %
=) +8
10
5
1.5 0.6
0
Average HERS Score 55 45 35 25 15 5
Embodied (no. of samples) (18,406) (1,610) (237) (208) (332) (20)

Emissions

Average Annual Operating Emissions* for Different HERS Ratings
(Cradle-to-Gate)

*Annual operating emissions data collected from HERS carbon index.

Source: RMI analysis, data provided by RESNET
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/ MASSACHUSETTS 100-HOME EMBODIED CARBON STUDY KEY FINDINGS
7 MEP systems were

%, measured for the first time
%y, and contribute an average
i 18% of embodied carbon.
(1L

Mechanical systems dominate embodied carbon
[““ contributions within the category of MEP products.

“ Gross Material Emissions by Category (% contribution of total)




Resources

M\RMI M \RMI

The Hidden Climate Impact Building with Biomass:
of Residential Construction A New American Harvest

Zeroing In on Embodied Carbon Emissions for How manufacturing building products from domestically sourced
Low-Rise Residential Buildings in the United States upcycled biomass can create more jobs and affordable healthy housing

BUILDING A LOW
CARBON FUTURE

PATHWAYS TO

Massachusetts 100-Home
Embodied Carbon Study

Final Report

REGULATION
IN CANADA'S

1262005
suBMITTED TO:

Buildersfor Climate Acton/BEAM
NMR Group, inc.

cLYMATE AcTiON

I*I Natural Resources.
Canada

Neghs A

Report / April 2025

. Emissions of Materials Kootenay Construction
httpS ://rm | .Org/OU r- Benchmark Assessment Material Impact Guide
for Residential Construction

2026 Update

Supporting smart building design and material choices
through climate and cost-conscious material comparisons

work/buildings/embodied-carbon-initiative/

Achieving Real Net-Zero
Emission Homes:

Embesdied carbon scenaria analyss of the upper tiers of
performance in the 2020 Canadian hatoral Bulding Code

i n's Low Carbon Buildi
Builders for Climate Action with funding support from FortisBC.

https://www.buildersforclimateaction.org/
our-work.html Bo mmeene  CEMATE g [Eaeee AR <y i
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