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Overview / Agenda

● Big picture

○ Electrify Everything is the Plan, 

○ Affordability of Electricity is critical

● Energy Codes 101

○ IECC code (standard code)

○ Massachusetts modifications to IECC to create a “thermal code”

○ How “thermal code” benefits project and ratepayers

● Mass Save and Codes

● Q&A

2



3 3



MASSACHUSETTS

DEPARTMENT OF
ENERGY RESOURCES

Key Consideration: Electrification in Residential & Commercial

● Electric vs gas heating 

○ 53% lower GHG in 2025

○ 96% lower GHG in 2050

● Critical that new buildings 

migrate toward electrification, to 

pave the way for more expensive 

existing building conversions

Based on 95% efficient natural gas boiler vs. 320% efficient air source heat pump, 2023 emission rate of 
633 lbs/MWh, 2050 emission rate of 50 lbs/MWh
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(Spoiler alert….)  Recipe for Success

Potential side-effects: may reduce 
electric rates for all ratepayers 

RECIPE:

1. blend IECC with MA amendments

2. add 4 cups – Thermal Code

3. add Heat Pumps to taste

4. season with EV & Solar ready

5. leave to prove for 5 years

High in electric calories

 Low in electric peak loads
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Massachusetts’ Amendments

IECC standard code

Base Code

modest
changes

Specialized 
Code

Adds “thermal” 
performance and 

electrification

Stretch Code

Adds 
“thermal” 

performance
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Energy Code Goals: least-cost decarbonization

1. Reduce or eliminate fossil fuel use, 

2. Mitigate impacts or add positive benefits to the electric grid,

3. Improve public health, 

4. Improve resilience to extreme weather events

5. Incentivize ADUs and new affordable housing 

6. Renewable energy: Enable on-site solar PV and storage.

7. Transport: Enable EV charging, with load management incentivized.

8. Non-Energy: Reduce GHG emissions from methane, refrigerants & embodied 

carbon.

And do it affordably during a housing crisis
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Energy Code Goals: manage peak electric loads
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Massachusetts Institute of Technology

Cost driver: Peaking capacity of electricity & gas networks
New gas buildings add to both network peaks, 
New electric buildings concern is around future winter peaks

Gas winter peak

Electric summer peak

Electric summer peak

Electric winter peak

Electric home:
Adds to elec 
peaks

Gas Home: 
Adds to Elec 
summer and 
gas winter peak

EIA-176
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MA Base Energy Code 101
• Developed and adopted by the Board of Building Regulations 

and Standards (BBRS) with input from DOER and the Energy 

Technical Advisory Committee

General Law - Part I, Title XX, Chapter 143, Section 94

• (o) To adopt and fully integrate the latest International 

Energy Conservation Code and any more stringent 

amendments thereto as part of the state building code, in 

consultation with the department of energy resources. 

The energy provisions of the state building code shall be 

updated within 1 year of any revision to the International 

Energy Conservation Code.

• Timing: Currently beginning the 11th edition process to update 

codes based on the 2024 ICC codes. Likely to take effect in 

2027.

• Massachusetts modifies model codes with amendments which 

greatly improve thermal performance of buildings – our 

“thermal code” approach. 10

https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXX/Chapter143/Section94
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXX/Chapter143/Section94
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXX/Chapter143/Section94
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Other BBRS building codes

• DOER Priority is the IECC via the Energy Advisory Committee

Other relevant BBRS codes:

• International Mechanical Code (2024 IMC) & ASHRAE 

standard 15

• A2L refrigerants – major GWP reduction, impact all heat 

pumps and A/C

• International Residential Code (2024 IRC) & Fire Code 

(NFPA1)

• Solar rooftop setbacks

• Energy storage safety provisions

• International Building Code (2024 IBC)

• Climate/Flood Resilience – new BBRS advisory 

committee led by EEA/DCR/CZM
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How does the IECC base code 
deal with peak loads?
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Luckily in Mass, it’s not ‘all about that base’ 

13



Map of MA energy code adoption
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Base Code

modest
changes

Specialized 
Code

Stretch Code

Stretch and Specialized “Thermal” Code

Adds 
“thermal” 

performance

Adds “thermal” 
performance and 

electrification
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Envelope U-Value Low Air 

Infiltration

Ventilation Thermal Bridge
Mitigation

+ + +

Energy
Recovery

Thermal Code – 4 Pillars
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Comfort Resilience
Simplified, 

reduced HVAC
Grid-friendly
electrification

Value of thermal code: energy efficiency PLUS

+ cost effective: lower life cycle cost for all building types

https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-
aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
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https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
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https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
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https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
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https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
https://www.mass.gov/info-details/final-stretch-code-guideline-materials?auHash=cyHdJ0-aKeSKJLbQxVafygKhfAQT_0NW7kiF-sgWGMk#stretch-energy-code-study-report
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What is “grid-friendliness” ?
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Example Load on Electric Grid due to Heating/Cooling in a school
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Summer Peak - Cooling
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THERMAL CODE

IECC 2021 w/ 
modest
changes

Base Code

IECC 2021 w/ 
4 thermal pillars

Stretch Code

Specialized 
Code

IECC 2021 w/ 
4 thermal pillars
+
Passive House
(multifamily > 12,000 sf)
+
All-electric or
Electric-ready + Solar

246 municipalities

60% by population
55 municipalities

32% by population

50 municipalities

8% by population

New construction, 
Major Alterations
+ Additions

New construction Where can you find the codes?

MA Building Code = CMR 780 10th Edition

Base Code = IECC 2021 w/ MA amendments 
Find these amendments in: 
780 CMR Chapter 11R (residential)
780 CMR Chapter 13 (commercial)

Stretch Code = IECC 2021 w/ MA amendments
Find these amendments in:
225 CMR Chapter 22 (residential)
225 CMR Chapter 23 (commercial)

Specialized Code = IECC 2021 w/ MA amendments
Find these amendments in:
225 CMR Chapter 22 + Appendix RC (residential)
225 CMR Chapter 23 + Appendix CC (commercial)

the Massachusetts 
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Mass Save Passive House Incentive Program

Leyland Community
Dorchester MA
Davis Square Architects

McElwain Apartments
Bridgewater MA
Prellwitz Chilinski Associates

Glen Brook Way 
Medway MA
Meander Studio Collaborative

11 E. Lenox Street
Boston MA
Haycon Construction

Walnut Street Building 2
Foxborough MA

1005 Broadway
Chelsea MA
Utile, Inc

The Loop at Mattapan Station
Boston MA
The Architectural Team

Hillside Center for Sustainability
Newburyport MA
Hall & Moskow

JJ Carroll Redevelopment
Boston MA
MASS Design Group

to date >16,000 housing units
have pursued PH through Mass Save
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The Passive House iceberg : Over 30,000 new housing units

2,056 Certified Homes

4,988 Design Certified Units

7,982 Registered Units

~21,000 MEPA 
reviewed units
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Electrification uptake look ahead

MEPA commitments (>16,800,000-sf, last 12 months)

Space heating

• 97% full heat pump (>16,300,000-sf) (no gas backup or 
hybrid)

Water heating

• 72% heat pump water heating (>12,000,000-sf)

• 15% electric resistance water heating (>2,400,000-sf)
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Alignment with Mass Save
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A ‘market transformation’ program to help accelerate 
thermal code adoption…
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Passive house – multi-family incentives
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Passive house – multi-family incentives
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No-cost Training & 
Technical Support
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Mass Save: Codes 
and Standards 

training calendar
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Mass Save program – new housing by year
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Thank you!

Questions?
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Appendix – optional slides
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Specialized vs Stretch code - Residential Low-Rise

Energy  Source(s) Home Size Stretch code (July 2024) Specialized Code (Jan 2024)

All Electric New Homes Any Size home HERS 45 or Passivehouse or 
HERS 48 with embodied carbon credit

Mixed-Fuel New Homes

Under 4,000 
sq ft HERS 42 or

HERS 45 w/ embodied carbon

+Solar PV (min 4kw)
+ wiring for electrification

4,000 sq ft and 
over

HERS 42 or
HERS 45 w/ embodied carbon

+ Solar PV (to net-zero)
+ wiring for electrification

Any Passivehouse option + wiring for electrification

Home additions & alterations Any Same as Stretch code 

Historic or Existing homes Any Energy Code exemption if it would damage the historic fabric of 
the building



Specialized Residential Code: Solar PV sizing
• Mixed-fuel buildings, Solar required when there is a suitable solar-roof zone 

of 300 sq ft or greater

• All-electric buildings – solar not required, just solar-ready roofs 

Home Type Solar required

All-electric No

Passivehouse No

Mixed-fuel <4,000 sq ft 4 kW 

Mixed-fuel 4,000 sq ft + Enough for net-zero (8+ kw)

other R-uses 0.75 W/sq ft (same as 
commercial)



Specialized vs Stretch code – Multi-family 

Building Type Fuel Type Stretch code (July 
2024)

Specialized Code (Jan 
2024)

New Multi-
family            
(4+ stories &        
over 12,000 sf)

All Electric HERS 45 or 48 
w/embodied carbon 

or TEDI 
or Passivehouse

Passivehouse

Mixed Fuel HERS 42 or 45 
w/embodied carbon

or TEDI 
or Passivehouse

Passivehouse
+ wiring for 

electrification
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MA Base Energy Code: Embodied Carbon
● MGL Ch143, Section 95: 

BBRS General objectives:

Uniform standards and requirements for construction 

and construction materials, compatible with accepted 

standards of engineering and fire prevention 

practices, energy conservation, energy efficiency, 

reductions in greenhouse gas emissions, 

reductions in embodied carbon and public safety.

…the board may vary such standards, regulations and 

requirements and prefer the treatment of certain 

types of classes of materials, products and 

methods of construction, in order to advance 

reductions in greenhouse gas emissions needed 

to meet the statewide greenhouse gas emissions 

limits and sublimits established pursuant to chapter 

21N; 

(note: ch21N is the Global Warming Solutions Act)
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Mass Save Passive House Incentive Program

Leyland Community
Dorchester MA
Davis Square Architects

McElwain Apartments
Bridgewater MA
Prellwitz Chilinski Associates

Glen Brook Way 
Medway MA
Meander Studio Collaborative

11 E. Lenox Street
Boston MA
Haycon Construction

Walnut Street Building 2
Foxborough MA

1005 Broadway
Chelsea MA
Utile, Inc

The Loop at Mattapan Station
Boston MA
The Architectural Team

Hillside Center for Sustainability
Newburyport MA
Hall & Moskow

JJ Carroll Redevelopment
Boston MA
MASS Design Group

Multi-family is where the affordable housing is in new construction, so 
critical to have a robust Passive House program through Mass Save
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Stretch Code: putting 'peak load' into model code

● Require envelope calculations to account for thermal bridges not ignore them

● Require ventilation to be balanced and include heat and energy recovery

● Require air leakage testing – and at rates lower than the model codes

+
● Give designers and builders design flexibility to reach the desired outcomes with Performance Based Codes 

(Same concept as Performance Based Ratemaking)

This leads to:

TEDI – Thermal Energy Demand Intensity (pioneered in Canada)

Passive House - (pioneered in Germany, Austria, Switzerland, Scandinavia)

HERS ratings - (pioneered in Alaska)



Electrifying existing 
homes – adds a lot of 
demand, even before 
Electric vehicles: 
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Stretch code adoption in the US:

Type of Residential Stretch Code

• Green
• Energy
• Electric/Electric Ready
• Zero Energy
• None

Type of Commercial Stretch Code

• Green
• Energy
• Electric/Electric Ready
• Zero Energy
• None

Source US DOE: Stretch Codes | Building Energy Codes Program 42

https://www.energycodes.gov/stretch-codes
https://www.energycodes.gov/stretch-codes


Electric grid peakier in Summer than Winter
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Source: NREL.gov - Restock 



Energy Code Goals: reduce electric rate impact
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