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Let's Talk About

• RESNET Standard 1550 

• Analysis Tools

• Operational and Embodied Carbon: Modeled Versus Actual

• Drivers

• Action Items

• Case Studies

• Questions/Answers/Discussion



RESNET/ANSI Standard 1550

The RESNET/International Code Council Standards Development 

Committee 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. 



RESNET/ANSI Standard 1550

Massachusetts 100-Home Embodied Carbon Study 
(on going)

• designed an beta integration tool between HERS modeling 
software and the BEAM tool to quickly report on materials carbon

• tested raters’ workflow and enhanced workforce development 
through training
 

• Result: establish a baseline for embodied carbon of homes in 
Massachusetts



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



Tools for Analysis



Tools for Analysis



Tools for Analysis



Energy Use Intensity

Carbon Equivalent Usage

Embodied Carbon Accounting



Energy: Modeled vs. Actual Emissions



Energy: Actual Emissions After a Year of Cx



Hotel Marcel: Modeled vs. Actual Emissions

http://www.youtube.com/watch?v=cNcdtA_19fs&t=264


Hotel Marcel: Modeled vs. Actual Emissions



Operational Carbon Emissions

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



Embodied Carbon Emissions vs EUI

Embodied Carbon Emissions 
(kg CO2e/sf) = 10.48



Embodied Carbon Emissions vs Average

RMI Low-rise Residential Study
Average home ~184 kg CO2e/m2

• New low-rise residential homes 
(SF, duplexes, townhomes, and 
apartments buildings <3 stories)

• ~5 occupants
• Based on 921 homes in US, 

Canada and Europe
• Includes structure, enclosure and 

partitions

Canaan Parish
Canaan Parish ~113 kg CO2e/m2

• 40 units, 4 stories
• ~130 occupants
• Includes structure, enclosure and 

partitions
• Excludes parking garage structure

https://rmi.org/insight/hidden-climate-i
mpact-of-residential-construction/



Drivers



Code



Code

2024 IECC - What Happened?

https://bit.ly/4hldWPZ

https://bit.ly/4hldWPZ


Massachusetts Stretch Code



Source: https://bit.ly/swa-ma-code 

https://bit.ly/swa-ma-code


Mass Stretch Embodied Carbon Credit

Add Subsection R406.5.2, Embodied Carbon Credit 
1. Insulation: new single dwelling units that demonstrate a calculated insulation GWP 
intensity (kg CO2e/m2 ) 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 single dwelling units that demonstrate a 
calculated concrete mix GWP ≤ 100% of the 2022 NRMCA Northeast Benchmark 
average . . .

DOER regulations went into effect in February 14, 2025

Clean Energy Application HERS Target HERS Target with R406.5.2 EC Credit
Mixed Fuel Building 42 45
All-Electric Building 45 48



SF (1-4) Unit Adders:
- Incentives available based on % 

reduction in Embodied Carbon
MF (5+) Unit Adders:
- $0.06/kgCO2e for cumulative reductions in embodied carbon across 

concrete, steel, flat glass, insulation and gypsum board
- $2,000 stipend to offset costs of calculating the GWP
- $10,000 for Whole Building Life Cycle Assessment that would get the 

project to 75%+ structure and enclosure reuse.
Source: https://www.masssave.com/-/media/Files/PDFs/August-Plan-Update-and-Response-to-EEAC-July-Resolution-8-15-24.pdf

The Massachusetts 2025-2027 
Energy Efficiency and 
Decarbonization Plan

Mass Save Proposed Incentives

Source: MA DPU order: https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/19886002

On 2/28/25…

https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/19886002


Embodied Carbon Education in Massachusetts

~$400,000 in cash prizes awarded to 11 lead applicants



BERDO and BEUDO
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/


• Passed in January of this year
• Starting July 1, 2025, new project filings will be required to be Net Zero 

Ready through BERDO at day of opening
• Requires reporting on embodied carbon
• Applies to new buildings with 15+ units or 20,000+ SF and additions of 

50,000+ SF

Boston Net Zero Carbon Zoning Proposal

Source: https://www.bostonplans.org/getattachment/e7692da5-746b-4037-962a-a0cd43747205

https://www.bostonplans.org/getattachment/e7692da5-746b-4037-962a-a0cd43747205


Embodied Carbon Carrots and Sticks Timeline



Action



32

1. Retrofit / Reuse material 

2. Design to minimize: 
the size of your building, the concrete use and loads, the need of finishes 

3. Choose lower emission / carbon storing material  (insulation)

4. Consider circular design : 
reusability, recyclability, design for disassembly and durability

5. Sourcing : sustainable, regenerative and/or local materials 

Ways to reduce MCEAction Items
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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



Paint

87X Total Range

10X Median Range

5% MCE – Year 1
25% MCE – Lifetime 



Paint

`



Case Studies



Red = Steel

EC Reduction Challenge: Northland Newton B7

Yellow = Wood



EC Reduction Challenge: Northland Newton B7



EC Reduction Challenge: Northland Newton B7



EC Reduction Challenge: Northland Newton B7



Eagleville Green



Eagleville Green



Eagleville Green



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



Key Takeaways

• We can achieve BOTH operational and embodied emission 

reductions!

• There is a framework/standard that is being developed

• Tools exist to do EC assessment that can be integrated into 

raters workflow 

• Start early with a life cycle analysis so you can influence 

design decisions

• Opportunities for EC reduction depend on building typology

• Small proportion of material have the largest impact. 

Concentrating reduction efforts here gets best results.

We can reduce BOTH 
operational & embodied 
emissions! It’s not an either/or 
decision.

Stay ahead! New standards, 
policies and incentives are in 
development to support EC 
reduction efforts.

Leverage existing tools - 
integrate EC assessment 
seamlessly into existing 
workflows.

Act early! Use life cycle 
analysis from the start to 
shape low-carbon design 
decisions.

Reduction opportunities vary 
by building typology—tailor 
strategies accordingly.

Focus on high-impact 
materials—a small proportion 
of building materials drive the 
biggest results.



Resources



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.


