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Let's Talk About

• ANSI 1500 

• Analysis Tools

• Opera琀椀onal and Embodied Carbon: Modeled Versus Actual

• Drivers

• Ac琀椀on Items

• Case Studies

• Ques琀椀ons/Answers/Discussion



RESNET/ANSI Standard 1550

The RESNET/Interna琀椀onal Code Council 
Standards Development Commi琀琀ee 1500 — 
Embodied Carbon is responsible for proposed 
Standard RESNET/ICC 1550 to provide a 
standardized method to calculate and report the 
embodied carbon impact of homes.



RESNET/ANSI Standard 1550

HERS ratings and the HERS carbon index are a very 
large and growing part of the residential market.

Raters also provide services for PHIUS, Energy Star and 
DOE Zero Ready Homes programs.

Creating a standard that enables HERS raters to create 
an embodied carbon assessment using the same area-
based models they already build to do their energy 
ratings. 



Tools for Analysis



Tools for Analysis

•  Direct side-by-side material 
comparisons

•  Assembly comparisons

•  Design development

•  Whole building models and 
comparisons

•  “Alternative” materials with EPDs 
or LCA studies



Tools for Analysis
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Tools for Analysis



Energy Use 
Intensity

Carbon Equivalent 
Usage

Embodied Carbon Accounting



Energy: Modeled vs. Actual Emissions



Energy: Modeled vs. Actual Emissions

Modeled EUI 30.1

First Year, Actual EUI 62.3

Second Year, Actual EUI* 42.0

Hotel Marcel

Renovated 165 Room Hotel, 111,000 GSF

VRF, HPWH, ERV

*A昀琀er Final Cx, and HP Dryers replaced Electric Dryers





Energy: Modeled vs. Actual Emissions



Energy: Modeled vs. Actual Emissions



Operational Carbon Emissions

Opera琀椀onal Carbon 

Emissions (kg CO
2
e 
∙

yr)
207,984

Opera琀椀onsl Carbon 

Emissions (kg CO2e/sf ∙yr)
3.38

Canaan Parish

4 story MF, 40 units, 61,500 GSF

Opera琀椀onal Carbon 

Emissions (kg CO
2
e 
∙

yr)
148,948

Opera琀椀onsl Carbon 

Emissions (kg CO2e/sf ∙yr)
1.35

Columbus Commons

5 Stories over Amenity/Retail,  80 units, 110,600 GSF

Actual kBtu/sf∙yr 18 Actual kBtu/sf∙yr 45



Embodied Carbon Emissions
Footings & Slabs 97,535 kg CO2e

Foundation Walls 24,004 kg CO2e

Structural Elements 29,112  kg CO2e

Exterior Walls 50,984 kg CO2e

Party Walls 19,625 kg CO2e

Exterior Wall Cladding 45,234 kg CO2e

Windows 55,620 kg CO2e

Interior Walls 36,908 kg CO2e

Floors 65,009 kg CO2e

Ceilings 18,212 kg CO2e

Roof 64,584 kg CO2e

Garage 0

NET TOTAL 644,717 kg CO2e

Opera琀椀onal Carbon 

Emissions (kg CO
2
e 
∙

yr)
207,984

Opera琀椀onsl Carbon 

Emissions (kg CO2e/sf ∙yr)
3.38

Canaan Parish

4 story MF, 40 units, 61,500 GSF

Average home is ~184 kg CO2e/m2

Canaan Parish ~113 kg CO2e/m2

Canaan Parish ~130 occupants



Drivers



Code



Code

2024 IECC - What Happened?



Code

2024 IECC - What Happened?

APPENDIX CD THE 2030 GLIDE PATH

This voluntary appendix is suited for adopting authorities that 

wish to extend beyond the mandatory provisions of this code 

toward zero net energy goals. Appendix CD is intended to be 

adopted by jurisdictions that will require new construction to 

operate at zero net energy by the year 2030. It reduces the net 

annual energy use of buildings by approximately one-third in 

comparison with buildings constructed in compliance with the 

2021 IECC. It is assumed that the 2027 and 2030 editions will 

also reduce energy use by one-third each. 



Stretch Code



Ordinances, Articles, Carrots, and Sticks

Boston’s Building Emissions Reduction and Disclosure Ordinance (BERDO) - 

requirements for large existing buildings to reduce their greenhouse gas  

The Building Energy Use Disclosure Ordinance (BEUDO) – 

enacted by the Cambridge City Council 

Resource: Harvard Square

https://www.harvardsquare.com/beudo-resources/


Ordinances, Articles, Carrots, and Sticks

Low Embodied Carbon Building is a building or structure that has been designed, 

engineered, and constructed to minimize and mitigate greenhouse gas 

Emissions from the extraction, harvesting, fabrication, transportation, installation, 

maintenance, and disposal of building products and materials, and from other 

construction-related activities, in accordance with the standards of Article 37-5.4.



Mass Stretch, Carrots and Sticks

Add Subsection R406.5.2, Embodied Carbon Credit 
1. Insulation: new dwelling units that demonstrate a calculated insulation GWP intensity 

(kg CO2e/ft2 ) less than 0 . . . based on table default values, or product specific EPDs 

or calculations in the approved tools: EC3 and BEAM, may be used . . .
OR

2. Low GWP Concrete Mix Credit: new dwelling units that demonstrate a calculated 

concrete mix GWP ≤ 70% of the 2022 NRMCA Northeast Benchmark average . . .

Clean Energy Application HERS Target HERS Target with R406.5.2 EC Credit

Mixed Fuel Building 42 45

All-Electric Building 45 48





Action



Action Items



Concrete

Reduce Massing

Optimize Required Strength

Optimize Formulations: SCMs, PLC/Type 1L 
(Limestone), Gap-Graded Aggregate

Engage SE, CM, Ready Mix to Secure Lowest % 
GWP Reduction at Best Cost

Emerging tech: Pozzotive, Biochar, Natural 
SCMs/LC3, CarbonCure/Solidia

Novel Tech: Sublime Systems, Prometheus 
Materials, Blue Planet 



Action Items



Framing and Cladding

Reduce Massing

Optimize Required Strength (framing) / Optimize durability with 
rainscreens, species selection, etc. (cladding)

Wood Studs vs Steel Studs / Wood vs Fiber Cement

Do The Math and Know The Source: Mass Timber GWP Can 
Vary, Impacts Beyond GWP



Framing

`



Cladding

`

`

`



Wood Carbon Storage



Wood Carbon Storage



Wood Carbon Storage



Action Items



Insulation

Find the Optimal Thermal Value (don't over-insulate)

Choose Plant Based Products

Avoid Plastic Based Products

Pay attention to the Chemicals (Binders, Fire Retarders, VOC’s)



Insulation

Lower or Negative GWP

Higher GWP

Wood Fiber

Closed Cell Spray Foam

Cellulose

XPS



Action Items



Drywall

Specify Lightweight Gypsum Board 

~ 550 kg/m³ instead of 800 kg/m³ 

Specify the Correct & Smallest Thickness

Reduce Waste
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Case Studies



BE+ EC Reduction Challenge
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BE+ EC Reduction Challenge



Eagleville Green



Eagleville Green



Eagleville Green

Manufacturer Product R-value per inch 
Global Warming Poten琀椀al* (A1-

A3) per 1m2

TimberHP TimberBoard 3.6 - 10.3 kg CO2e

Gutex Thermowall 5.7 - 1.2 kg CO2e

Rockwool Comfortboard 80 4.2 4.937 kg CO2e

Knauf InsulationEarthwool® Insulation Board 4.3 6.075 kg CO2e

Johns Manville JM Cladstone 80 4.2 8.02 kg CO2 e

Owens Corning
Thermafiber® Fire & 

Sound Guard® Plus
3.5- 4.2

1.33 kg CO2e (Wabash plant)

8.78  kg CO2e (Joplin plant)



Eagleville Green

Average home is ~184 kg CO2e/m2

Eagleville Green ~169 kg CO2e/m2

Average home is 4 beds (5 ppl)

Eagleville  is 8 beds (14 ppl)



Sample Case Study “Wrap Up” Slide
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Sample Case Study “Wrap Up” Slide





Sample Workflow Slide

Retrofit or Build?

Massing / Program

Materials Palette

Assemblies &

Materials
Product 

Specification

Product Submittals & 

Verification
Product 

Selection



Sample Workflow Slide

Source: Tracy Huynh, Chris Magwood, Victor Olgyay, Laurie Kerr, and Wes 

Sullens, Driving Action on Embodied Carbon in Buildings, RMI and U.S. Green 

Building Council (USGBC), 2023, https://rmi.org/insight/drivingaction-on-

embodied-carbon-in-buildings/ and https://www.usgbc.org/resources/driving-

actionembodied-carbon-buildings.



Resources
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