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MA Sankey

diagram:
Energy use in 2020

https://www.mass.gov/doc/ma-2050-
decarbonization-roadmap/download

2020 Commonwealth Energy Use (TBtu)
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NET TX - CT: 17
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MA Sankey

diagram:
“All options” 2050
scenario

https://www.mass.gov/doc/ma-2050-
decarbonization-roadmap/download

2050 Commonwealth Energy Use (TBtu)
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https://www.mass.gov/doc/ma-2050-decarbonization-roadmap/download

Electrifying Transportation requires disruption:

The Secret Tesla Motors Master Plan
Elon Musk, Co-Founder & CEO of Tesla Motors August 2, 2006

in short, the master plan is:

* Build sports car

e Use that money to build an affordable car

e Use that money to build an even more affordable car

* While doing above, also provide zero emission electric
power generation options

Don't tell anyone.




2030 CECP sector level reductions to reach 45% by 2030

1990 2017 2030

30.5 30.5 22.5-22.7 7.8-8.1
I T I N R
28.1 13.6 8.5-9.4 42-5.1

12.0 9.2 7.8-9.7 (0.5)* — 1.4

94.5 730  49.1-52.1 20.9-23.9

*Negative reduction indicates an increase — this reflects partial mitigation of emissions growth

2021 Climate Act — updated 2030 mandate to 50% below 1990

Gross Greenhouse Gas (GHG) Emissions | GHG Reductions in
(Million Metric Tons of CO,e) 2030 (from 2017)




Background of MA Legislative Requirements — Energy Codes

Massachusetts

DEPARTMENT OF ENERGY RESOURCES

Green Communities Act of 2008:

* Base Code: Adopt latest IECC and strengthening
amendments

 Stretch Code: All life-cycle cost effective energy efficiency
and renewable energy

New in Climate Act of 2021:

» Specialized opt-in municipal stretch code:
» Net-zero building performance standards
> Definition of a net-zero building
> Develop and promulgate by December 2022

> The department may phase in requirements based on building
types, uses, or load profiles
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of Energy Resources

Stretch Code Adoption, by Community
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as of June 15, 2021
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Residential Stretch Code - Context

Context:

* In 2020, 87% of new
homes in MA used
the ‘Home Energy
Rating System’
(HERS) code
pathway, with an
average of HERS 51
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HERS ratings in MA code over 15 years

2006 2009 2012 2015 2018

B Base Code M Stretch code
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ool Passivehouse Multi-family — Growing rapidly in MA

PHIUS projects |PHIUS projects
since 2014 2020 to date

New York 120 28 Winthro Centr The Distillery - Berll
- Boston, MA Boston, MA Boston, MA
Pennsylvania 93 6
Massachusetts 87 54
Connecticut 66 36
Maine 22 6
Vermont 15 1 North Commons Harbor Village Depot Village
. North Hamptons, MA Gloucester, MA Hanson, MA
New Hampshire 15 5
Rhode Island 15 3 Passivehouse Growth:
o ® T
New Jersey - 2 * QOver 5,090 units in the Mass Savg program pipeline
Maryland 5 ) * 133 MA firms have Certified Passivehouse consultants
e $1.7m for Mass Save training of 3,600 people in 2022-
Delaware 1 0

2024 3-year plan
Source: Isaac Elnecave, PHIUS



Goal of Energy Code Analysis: Least-cost decarbonization

Commercial & large multi-family team Residential low-rise team
RN Steven Winter Associates, Inc. PERFORMANCE
- B SYSTEMS
H DEVELOPMENT
CONSIGLI

New bundm S
nbl iNstitute

* MA Stretch code Analysis. DOER commissioned analysis in 2019 of different
building code standards specific to the Massachusetts climate.

* Variety of Building Types. 12 different typical MA buildings modelled in-depth
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Residential Study Process

e Over 100,000 model runs to find least cost HERS ‘Optimized’ path

® BEopt software used to
R J3e° o, analyze a multitude of
building permutations
s ; * HVAC
& * Windows

* Infiltration

e Mechanical
Ventilation

* Finished Roof
* Unfinished Attic
* Wall Sheathing
* Basement

= % * Water Heater

Incremental Cost

11



Residential HERS vs. Passivehouse Results

&-unit MF

Heating Source @ Electric @Electric-PH @ Gas
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Iy setts epartment
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Ventilation heat recovery is a key energy strategy

Ventilation ® Central DOAS @ Central DOAS w/ ERV @ In-Unit ERV @ Standard

$800K

$600K

$400K

Incremental Cost

$200K

SO0K

-15%

%

No ERV and DOAS
11 to 18% EUI reduction

No ERV and No DOAS
up to 8% EUI reduction
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g \388 8 § 3388 @ reduction
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% Site Energy Savings over Baseline
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Electrification is a key emissions strategy

* Electric heating in MA

* 50% less emissions today 1o

(2021) 120
 85-100% lower emissions in oo
2050

80

Pounds CO2

60

* Critical that buildings
migrate toward 0
electrification 2o

Emissions to Provide 1 MMBtu of Heat

50% less 85% less
emissions emissions

Gas Elec - 2021 Elec - 2050

14



Massachusetts Department

Incentives matter
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support plus $3,000 / unit

® . .
* Mass Save® — Multi-family ke Snerov eHicioney
Passivehouse program: Soft costs to a new level.

* New — 1-4 unit all-electric o e BT BT
program in 2022 ~S1x,xxx / home . S

* MEPA — large project review — R
demonstrate GHG mitigation

 Affordable Housing Tax Credits — Al R
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* Federal tax credits — Section 45L e . ik i | |
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Energy Code development in MA:
It’s not boring, but it’s not rocket science

in short, the master plan is:

* Build Demonstration projects —

Take energy efficiency
to a new level.

» Use Energy Efficiency programs to
incentivize more efficient buildings

e Use Stretch codes to build even more
efficient buildings

* While doing above, also provide zero
emission electric power generation
options

Try it at home.
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