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Embodied CO2e Life Cycle Stage Calculations

NOT INCLUDED

A1-A2 A3 A4-A5 B1-B2 B3-B5 B6-B7 C1 C2-C4



Cumulative Operational CO2e Emissions – 
Business as usual
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3.5 tCO2e 
per year

104 tCO2e 
at 30 years

2-Storey house in Toronto:

Source: Builders for Climate Action 
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At 30 years

104 tCO2e 
at 30 years

Measuring and reducing OC is well understood…

2-Storey house in Toronto:

Cumulative Operational CO2e Emissions – 
High Efficiency

Source: Builders for Climate Action 



High Embodied + Low Operational 
CO2e Emissions

2-Storey house in Toronto:

13.2 t 

30 years

+ ? 

Material emissions happen up-front when 

materials are manufactured and assembled

Source: Builders for Climate Action 
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Graphic : Builders for Climate Action 

We need to reduce both!



Carbon Use Intensity – Nelson, BC
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Cumulative Embodied and Operational 
Emissions - 20 years

Source: Builders for Climate Action 

Total GHGe 
@ 20 years =

78 t CO2e



Tackle Embodied & Operational Together

❏ Optimizing form and orientation

❏ Adding insulation

❏ Increasing airtightness

❏ Removing thermal bridges

❏ Optimizing windows and doors

❏ Increasing efficiency of Mech. sys. 

Source: Builders for Climate Action 

Performance Improvement Reduce Operation GHGe

Passive solar/ventilation design



System Size and Life Cycle Emissions



Carbon Reduction Potential Over Project Stages

Plan Design Construction Operation and 
Maintenance



DOE Model Home As A Unit Of Housing



33,243 -5,984



New England 
& NY are 

projected to 
need nearly 2m 
new residential 
units by 2040 

WHAT’S THE 
CARBON IMPACT?



WORST CASE

BEST CASE

71,565,995 TONS CO2e

=20.5 NEW Coal Fired 

Power Plants

-12,882,439 

TONS CO2e

=3.7 RETIRED 

Coal Power Plants

*500 MW PLANT WITH 3.5 MILLION TONS OF CO2e EMISSIONS ANNUALLY





RESNET Standard 1550

● Developed through RESNET, will be an 

ANSI standard

● Explicitly for energy professionals to 

assess EC in residential construction

● Fills large gap in low-rise residential-

specific EC methodology

● BFCA: engaged in development 

process led by RMI, developed MEP 

default values table



Pilot Program – It’s Happening!

100 Homes Benchmarking Study in MA (2024-25):

Create regional benchmark for policy and program development

Pilot RESNET Standard 1550 to inform improvements

Prepare industry: rater training, workflow, QA/QC

Integrate energy modeling and embodied carbon assessment software



BEAM Redevelopment

COMING SOON - NEW BEAM!
● Web application
● 1550 compliant
● More product categories (incl MEP!)
● More Ux’s, user features, inputs





Non-Residential Standards and Resources



Standard Research and 
Development Frameworks

● Identifies three key areas of emission 

release from residential equipment

● Provides 15 recommendations for 

integrating embodied carbon into 

standards for residential equipment



Radical Collaboration



Natural Builders, 
Off-Grid Solar 
1960s-2000s

Natural Building Guilds, 
Solar Energy Associations
2000s-2010s

Biomaterials 
and RE 
Movements

Two Loops

Fossil-Based 
Energy and Materials



THANK YOU! 
LET’S STAY CONNECTED

www.newframeworks.com

jacob@newframeworks.com

Co-Founder, 
Dir. Building Science and Sustainability 

www.buildersforclimateaction.org

jacob@buildersforclimateaction.org

Lead Researcher
BEAM Lead Developer

Jacob Deva Racusin
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