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Built Environment Plus (BE+) drives sustainable and regenerative design, construction, and operations 
of the built environment. We are a member-based organization providing green building education, 
networking, advocacy and leadership opportunities for the Massachusetts sustainable building 
community. We envision that the built environment will regenerate and sustain the health and vitality 
of all life within a generation. Our programs are supported and enhanced by the volunteer efforts of 
our members.

We provide opportunities for people to both learn and share expertise with each other through 
our many classes and workforce training programs. We build community through our topic based 
roundtables, networking events and green building celebrations. Based on community needs, we 
conduct research and publish reports in support of their work. Lastly we connect industry leaders 
with people advocating for advancing the sustainability of the built environment.

Through our many committees and roundtables, we address all aspects of the greening of the 
building industry: planning, design & engineering, construction, management & operation, and 
beyond. We help all practitioners by promoting market transformation.

Community members came together and formed the US Green Building Council Massachusetts 
Membership Forum in 2008. A year later we were incorporated as a Chapter of the USGBC. In 2016 
the Chapter became the lead advocate for the WELL Building Standard, and also became the local 
collaborative for the International Living Future Institute.

In 2020, the Chapter’s community and board voted to change the organization name to Built 
Environment Plus. This change reflected our growth and evolution as an organization, our new 
continued strong relationship with USGBC national, and our partnerships with other industry leaders.

For questions related to this report, please reach out to communications@builtenvironmentplus.org

To learn more about Built Environment Plus check out our website https://builtenvironmentplus.org/

This summary report was completed by Melissa Stok and Ethan Vonderheide.

The event came to life in partnership with

PARTNERS AND SPONSORS

And made possible with the gracious sponsorship of:

ABOUT US
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INTRODUCTION

The Zero Carbon Buildings Municipal Summit 
was an informative and interactive event 
organized by Built Environment Plus and led 
by Meredith Elbaum to discuss the present 
and future of Zero Carbon Buildings (ZCBs) 
in Massachusetts. We invited municipal staff, 
committee members, elected officials, and 
concerned citizens to learn and share about 
the path to achieving Net Zero within cities 
and towns in Massachusetts. 

The Event Agenda:
1. Educational Presentations By:

 » Jacob Knowles, BR+A
 » Julie Janiski, BuroHappold Engineering

2. Panel Discussion With:
 » Joseph Curtatone, Mayor of Somerville
 » Stephanie Ciccarello, Sustainability 
Coordinator for Amherst

 » Andrea Love, Net Zero Task Force 
Member in Cambridge

3. Breakout Rooms to Answer:
 » What’s currently happening in your 
municipality related to Zero Carbon?

 » What would you like to see happen in 
3-5 years? What are the obstacles and 
what are your needs? 

 » What’s your vision for the Stretch 
Code?

This report includes a summary 
of the presentations and a 
summary and analysis of attendee 
responses and feedback. 

Meredith Elbaum
Executive Director at Built Environment Plus
As Executive Director, Meredith helps drive 

sustainable and regenerative design, construction, 

and operation of the built environment. Before 

BE+, she developed climate action plans, master 

plans, design guidelines and green buildings as 

President of the Elbaum Group. She launched the 

Health Product Declaration, as its Interim Executive 

Director. Meredith was Director of Sustainable 

Design at Sasaki for almost a decade and helped 

in USGBCMA Chapter’s (BE+) creation and served 

as a founding board member. She earned a 

BArch from Rice University, a MSArch from MIT, 

and currently teaches at Wentworth Institute of 

Technology.

Jacob Knowles
Director of Sustainable Design at BR+A
As Director of Carbon Neutral Planning at BR+A, 

Jacob leads a sustainability consulting team. He 

is a Zero Net Energy guru, spearheading millions 

of square feet of Carbon Neutral + Cashflow 

Positive projects. With BR+A he has developed 

carbon neutral master plans and with projects 

receiving awards such as AIA COTE Top Ten, I2SL 

Go Beyond, and major MA DOER high performance 

buildings and zero net energy grants. Jacob is 

also a board member of the Boston Society for 

Architecture.

Julie Janiski
Partner at BuroHappold Engineering
Julie leads integrated teams to deliver the 

highest performance projects at all scales. She 

provides solutions that encompass all aspects 

of regenerative design, from carbon reduction 

and water conservation to social equity and 

health. Recent work includes consulting for the 

MA Commercial Energy Code, USDA grant-

funded research on heavy timber design, a Net 

Zero workforce training center, and The House at 

Cornell Tech – a residential high-rise in NYC which 

is certified LEED Platinum and Passive House. Shes 

a BE+ board member, co-chair of Boston Carbon 

Leadership Forum, and a key contributing author 

for a proposed Net Zero stretch code.

Host PresenterPresenterA Virtual Event Held June 11th, 2021
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MARCH 2021 REPORT

The Zero Carbon Buildings Municipal Summit, 
convened by Built Environment Plus, set to 
empower Municipal Leaders and Staff with 
knowledge on Zero Carbon Buildings, so that 
they have the context and confidence to make 
the necessary transition towards our Zero 
Carbon Future.

Back in March 2021, Gov. Baker signed a 
landmark climate bill, An Act Creating a Next 
Generation Roadmap for the Massachusetts 
Climate Policy, into law. Included in this bill is 
an opt-in stretch code which represents a big 
win for municipalities. Elected and appointed 
officials from 59 municipalities representing 
40% of the Commonwealth’s population 
signed a letter to Governor Baker expressly 
calling for the development of an opt-in net-
zero stretch code to allow communities to 
address building sector emissions.

Massachusetts is stepping up and empowering 
local municipalities to achieve their climate 
goals in an efficient and coordinated way. We 
need to work together over the next year to 
ensure the building sector is decarbonized in a 
way that is consistent with our shared carbon 
reduction goals.

According to Architecture2030, with data from 
the UN Environmental Global Status Report 
2017, embodied carbon will be responsible 
for almost half of total new construction 
emissions between now and 2050, yet MA’s 
Building Sector Report of the MA 2050 
Decarbonization Roadmap Study doesn’t even 
mention it.

Figure 01 
Embodied and operational carbon emissions
Source: Architecture 2030

WHY THIS EVENT?

Considering the goal is for Massachusetts to 
achieve net-zero greenhouse gas emissions by 
2050, you just can’t do this without considering 
the entire picture  including embodied carbon.

Given this critical knowledge, we must 
prioritize solving this challenge in order to 
ensure we meet the global goals needed in the 
face of our shared climate emergency.

Back in March 2021, Built Environment Plus 
released the second draft of a report outlining 
that Massachusetts is ready for Net Zero. 
There are 7.2 million SF of built or in-progress 
projects in MA that are Net Zero or Net Zero 
Ready. 

• The Net Zero and Net Zero Ready building 
stock exceeds 7 million square feet and 
is growing at an exponential rate in the 
Commonwealth today.

• The vast majority are doing this with 
little to no added cost. 85% reported <1% 
construction cost premium to achieve Net 
Zero Ready.**

• Net Zero Buildings span a wide range of 
types, with a high degree of representation 
from K-12, higher education, healthcare, 
laboratory, office, and multi-family.

• There are dozens of builders, architects, 
engineers and owners already bringing 
these projects to reality. Some are 
developers.

• Net Zero Ready buildings are highly 
energy efficient: 82% are at least 35% 
more efficient than the current stretch 
code baseline and all rely on heat pumps 
as the primary source of heat. *Net Zero 
buildings also procure on-site and/or off-
site renewable energy to offset 100% of 
consumption on a net annual basis.

Given this knowledge, it was important for us 
to continue the conversation and demonstrate 
to municipalities how they can work towards 
Zero.

Figure 02
Massachusetts is Ready for Net Zero Report Cover
Source: Built Environment Plus
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EVENT RECAP

In total, 123 people from Massachusetts 
Municipalities, and 8 people from 5 others 
states attended the event.

Expert Presentations:

Pg 08 - 09: A Net Zero Code Overview

• The shift towards more efficient energy 
codes is happening across the country 
and the state

Pg 10 - 11: A Net Zero Definition

• Net Zero = Low Embodied Carbon + 
Low Operational Carbon - Renewable 
Energy

Pg 12 - 15: A Operational Carbon Explanation

• Operational Carbon: building 
performance and energy efficiency

Pg 16 - 19: A Embodied Carbon Explanation

• Embodied Carbon: material selection 
and procurement

A panel of local leaders shared their efforts -

Pg 20 - 21: Intro & Biographies

Pg 22 - 23: Local Actions

The most popular zero carbon actions and goals for municipalites are:

> Lower carbon municipal buildings
> Education efforts
> Building energy disclosure

The Stretch Code and Base Code are extremely important to many 
municipalities. Creating a strong base code with an opt-in stretch code will allow them to set 

targets and begin working towards them. 

It is essential to shift away from fossil fuels by reducing dependency on them, 

stopping the creation of new infrastructure, and changing the definition of “luxury” appliances. 

The most popular short-term (0-3 years) policies include:

> adopt net zero ordinances
> retrofit incentive programs
> low carbon concrete procurement
> stop expanding gas delivery system and plan for deliberate 
electrification

Time. It’s taking too long. Massachusetts is ready to take on Zero Carbon policies. There 

is overwhelming support for the Stretch Code, and just about every supporter feels the same way: 

that the creation process is too long.

The current lack of the Net Zero Stretch Code is making it difficult for 
communities to keep pushing forwards. 

Attendee Participattion:

Pg 24 - 25: Represented Municipalities

Pg 26 - 27: Breakout Rooms

The Results -

Pg 28 - 29: Current Actions and Goals

Pg 30 - 31: Municipal Needs

Pg 32 - 33: Zero Carbon Building Policies

Pg 34 - 35: Net Zero Stretch Code

Pg 36 - 41: Resources

ACCORDING TO ATTENDEES:
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Across the United States
OVERVIEW - NET ZERO CODES

Across the country, there is a shift towards 
more efficient energy codes for buildings, 
some of which are moving towards Net Zero.

National
- IECC 2021
- ZNE Appendix
- IECC 2030/ASHRAE
- 90.1-2031 = Approaching ZNE

Seattle
- Energy Code approaching Net Zero

California
- Title 24-2019 - near Residential NZE
- Zero Code - proposed Commercial

Washington, D.C.
- Appendix Z - voluntary compliance path

Figure 03
Breakdown of energy codes for 

commercial buildings by state. 

Source: Office of Energy Efficiency and 

Renewable Energy
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Two hundred eighty-nine (289) municipalities 

have adopted the Board of Building Regulations

and Standards (BBRS) Stretch Code, 

as of May 8, 2021
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ARLINGTON

SOMERVILLEWATERTOWN WINTHROP

Stretch Code Adoption, by Community

DOER, 5-14-21, jpfister

An updated Stretch Code will be published 
by early 2022, and municipalities will choose 
whether or not to adopt it. 

Municipal leaders from towns that represent 
40% of the MA population signed a Net Zero 
Stretch Code Support Letter. This support 
letter stated that they needed this code as a 
tool to establish more efficient energy codes 
in their municipalities.

The Net Zero Strech Code may not be enough. 
Municipalities will need to take actions on 
their own to support the transition.

Boston
- CO2 Neutral Zoning Ordinance for
  new buildings

Cambridge
- 2030 Climate Plan

Somerville
- Zoning Ordinance requiring Net  
  Zero for most large buildings

Brookline
- Second Electrification Ordinance 
mandating no gas infrastructure

Figure 04
Breakdown of stretch code adoption by 

municipality in MA.

Source: Massachusetts Department of 

Energy Resources
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Simple Equation
OVERVIEW - WHAT IS NET ZERO?

There are many definitions for Net Zero. 

The first step in moving towards Zero Carbon 
Buildings is to define what this actually means. 
For a building to be Net Zero Carbon, it must 
be built with low embodied carbon materials. 
It must also operate in an energy efficient way. 
The energy that is used in the building should 
come from renewable energy sources. Finally, 
all carbon emissions must be offset with 
carbon credits. 

Figure 05
Definition of Carbon Neutral Buildings

Source: Built Environment Plus

Material Selection and Procurement
• Regional extraction/manufacture
• Less resources used to manufacture
• Industrial best practices for reuse/recycle
• High quality offsets

Building Performance
• High-performance envelope
• Efficient, electric systems
• Renewable energy, including high 

quality offsets

Renewable Energy
• 100% of Building’s Annual Energy 

Consumption
• Primary: On-Site Renewables
• Supplement: Off-Site Renewable 

Energy

Equation Components

+

-

= Carbon Neutral

Figure 06 
(Box Above)
Illustration depicting differences between 

embodied and operational carbon.

Source: Skanska
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Breakdown
OPERATIONAL CARBON

Figure 07
Breakdown of Operational Carbon Sources

Source: Buro Happold

Close to one third of operational carbon 
emissions are a result of the heating and 
cooling of buildings and water. As a result, 
many of the primary interventions to reduce 
buildings’ carbon emissions revolve around 
minimizing the energy required for this 
process.
 
This can be done in three primary ways, which 
are explained on the following page. 

Triple glazing and high 
performance frame 

windows

1.  Better Building Envelope

Ground-source or air-source heat pumps

Efficient heat recovery systems 

2.  Use Electric Heat Pumps 

3.  Use Heat Recovery Systems

Thermally broken 
and highly insulated 

envelope

What is needed to reduce it?

Figure 08 (Left)
Highly insulated building envelope

Source: Rockwool

Figure 09 (Right)
Triple-paned windows

Source: Schüco

Figure 10 (Middle)
Effect of switching to electric heat 

using MA electric grid

Source: BR+A 

Figure 11 (Bottom)
Heat recovery system with 80% 

energy recovery

Source: RadonMarket
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OPERATIONAL CARBON CASE STUDIES

The Bristol Community College Sbrega 
Building is a 50,000 SF medical education 
and lab building. Originally, it was planned as 
a non net-zero design. However, the building 
was redesigned to be all-electric and to have 
a 70% reduction in energy consumption. This 
included a large solar array was installed to 
provide power to the building.

Overall, there was less than a 1% increase in 
construction  cost for this building. It now 
saves $230,000 per year in operational costs, 
which is equal to 50 students’ tuition.

Bristol Community College Sbrega Building

Figure 12
Energy consumption reduction after 

re-design of Sbrega Building

Source: BR+A

Belmont Middle and High School is a 400,000 
SF school building. The construction of this 
building was funded by bonds, resulting in no 
higher upfront costs and only a small increase 
in bond payments. 

Throughout the use of the building, there has 
been a large decrease in operational costs, 
primarily through utilities. As a result, the 
building has now generated more than $5M net 
present savings.

Belmont Middle and High School

Figure 13
Utility and net savings resulting from 

addition of geothermal, rooftop solar, and 

AECs on school building.

Source: BR+A



16 17

Breakdown
EMBODIED CARBON

Figure 14
Breakdown of Embodied Carbon Sources

Source: Buro Happold

A building’s embodied carbon is directly 
related to the materials that go into it. These 
make up the building’s structure, enclosure, 
and insulation. New technologies are allowing 
for the development of new materials that 
have low or negative embodied carbon. This 
number accounts for the material extraction, 
manufacturing, and transportation. 

Concrete and steel, which are used in the 
structure of many larger buildings, These both 
have high embodied carbon. 

Additionally, selecting newer MEP systems 
that use next-generation technologies will 
greatly reduce carbon emissions as well as 
other harmful gases. 

Account for material procurement, manufacturing, and transportation process

Shift towards next-generation (HFOs and HFO blends) 
refrigerants

1.  Building Structure

3.  Enclosure and Insulation

2.  Mechanical, Electrical, and Plumbing 
     Systems

Move away from 
concrete and steel

Increase use of wood 
and timber

What is needed to reduce it?

Figure 15 (Left)
Building structure made primarily of 

steel and concrete

Source: Buro Happold
Figure 16 (Right)
Building structure made primarily of 

concrete and timber

Source: Buro Happold

Figure 17 (Middle)
Global warming potential of CFC, 

transition, and next-generation 

refridgerants

Source: Buro Happold
Figure 18 (Bottom)
Considerations in material selection 

process

Source: Architecture 2030
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EMBODIED CARBON CASE STUDIES

This graph represents the embodied and 
operational carbon emissions for a small 2,600 
SF, 2-story education center. Several actions 
were taken to reduce the embodied carbon of 
this building. It was supported by a FSC timber 
structure and insulated with mineral wool. 
Additionally, it has less aluminum extrusion 
profiles and uses CarbonCure concrete with 
maximum SCMs. 

This building was designed for disassembly 
and is an ILFI Zero Carbon building. 

Small Education Center

Figure 19
Embodied, annual operational, and total 

operational carbon emmissions for a small 

educational center

Source: Buro Happold

11 Lenox Street in Boston is a 37.500 SF, 
7-story multi family building. Similarly to the 
educational center, it is supported by a FSC 
timber structure. It is also built with glulam 
posts and beams and CLT floors. The insulation 
is made of lightweight recycled material, and 
the concrete cores are prefabricated and 
modular. 

The total cost for this building was $14M. 
In addition to these embodied carbon 
reductions, it was also built to Passive House 
(PHIUS) standard.

11 Lenox Street, Boston

Figure 20
Embodied, annual operational, and total 

operational carbon emissions for 11 Lenox 

Street, Boston

Source: Buro Happold
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Panelists from three MA towns discussed the 
actions being taken by their communities to 
work towards Zero Carbon Buildings. 

On pages 22 & 23 we provide a summary of 
what was shared by each of the panelists. 
They provided attendees with some insight 
into what their current steps are. This not 
only inspired everyone, but also proved that 
taking steps towards ZCBs is possible today in 
Massachusetts.

COMMUNITY INPUT
Panel Discussion

Joseph Curtatone
Mayor of Somerville
As Mayor of Somerville, Joseph Curtatone has 

implemented a wide range of reforms and new 

programs that have earned the city many distinctions 

by regional and national organizations, including “the 

best-run city in Massachusetts” (The Boston Globe) and 

the designation as one of the 15 most influential cities in 

the U.S (Boston University study). Under his leadership, 

the transformational and Smart Growth development of 

the Assembly Square neighborhood has become one of 

the most exciting mixed-use projects on the east coast, 

and forward-looking investments in the city’s pedestrian 

and bicycle infrastructure has earned the City status 

as one of the most walkable and bike-able cities in the 

nation.

A vocal advocate for sustainable transportation, 

Mayor Curtatone brokered the construction of the 

first new MBTA subway stop in a quarter century 

and also worked with MassDOT and the MBTA to 

save the Green Line Extension project, which will 

bring 7 more new T stops. Recent initiatives include 

an aggressive and multi-pronged plan to increase 

housing affordability, regional leadership on Climate 

Change and the Somerville Climate Forward Plan 

to achieve carbon neutrality by 2050, and numerous 

supports and unwavering advocacy for immigrant 

residents. Mayor Curtatone is the Chairperson of the 

Metropolitan Mayors Association and past president of 

the Massachusetts Mayors’ Association.

Panelist

Stephanie Ciccarello 
Sustainability Coordinator for Amherst 
As Sustainability Coordinator for the Town of Amherst, 

Stephanie Ciccarello has worked for over two decades 

addressing municipal energy efficiency, regional cli-

mate change and carbon emissions, alternative trans-

portation and food security.  She was the staff liaison for 

one of the state’s more successful Solarize Mass cam-

paigns, co-founder of Grow Food Amherst, is a founding 

member of the Valleybike regional bikeshare program 

as well as a current member of the state’s Green Com-

munities Advisory Committee.

Andrea Love
Net Zero Task Force Member in Cambridge 

Andrea Love is a Principal and the Director of Building 

Science at Payette, a member of the Cambridge Net 

Zero Task Force, and serves on the board of the Boston 

Society for Architecture. As a Building Scientist, Andrea’s 

interests are in pushing the performance and minimiz-

ing the environmental impact of her projects. She also 

enjoys building the firm’s knowledge and intuition about 

sustainability through research endeavors and project 

explorations.

At Payette, Andrea works across projects to bring rigor 

to the performance of projects. She integrates perfor-

mance modeling tools into Payette’s design process 

at the very beginning to inform and push designs. 

Additionally, she leads a number of internal research 

projects, and was the Principal Investigator on the 2012 

AIA Upjohn Research Initiative-funded “Thermal Per-

formance of Facades,” a research project focused on 

thermal bridging. She also leads the firm’s efforts on the 

AIA 2030 Commitment, tracking and benchmarking the 

performance of projects across the firm.

Panelist Panelist
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Actions

SomerVision
• Carbon neutral by 2050
• Community-based Climate Action Plan
• Carbon neutral buildings

Pushing for MA Net-Zero Code

City-Wide Zoning Ordinance (2019)
• Strong incentives for Net-Zero buildings
• All non-lab buildings fossil-fuel free
• LEED Platinum lab buildings
• Residential buildings built to Passive House 

standards

Green Lab Buildings
• Attract lab buildings to Somerville
• Small cost premium compared to building 

cost 
• Operational cost reductions

SomervilleEach of these communities are taking 
different steps, but there is some overlap in 
their actions. All of them have or are creating 
a Climate Action or Net Zero Plan to outline 
their sustainability plans. 

Governments in Somerville and Amherst are 
pushing for the MA Net Zero Stretch Code to 
be created and are hoping to adopt it in their 
municipalities. All new municipal buildings 
will be Net Zero in Amherst and Cambridge, 
while a 2019 City-Wide Zoning Ordinance in 
Somerville mandates that all new lab-buildings 
be fossil-fuel free. 

Cambridge is unique because it has a strong 
focus on Embodied Carbon in buildings, while 
many other communities, including Somerville 
and Amherst, have yet to include these 
considerations into their plans and primarily 
have legislation targeting Operational Carbon.

COMMUNITY INPUT

Net Zero Building Bylaw (2017)
• New municipal construction over $2 million 

must be Net Zero capable
• Renewable energy as primary energy 

source
• Fossil fuels can be used as backup energy 

source
• Focus on operational carbon

Pushing for MA Net-Zero Code

Planning for New Municipal Buildings
• School: Coordinating with utilities 

company throughout process
• DPW
• Fire department

Energy and Climate Action Committee
• Creating Climate Action Adaptation and 

Resiliency Plan
• Pushing for Net-Zero construction

RMI Electrification Accelerator

Citizen Petition for Net-Zero Buildings (2013)
• Led to creation of task force to develop 

action plan

Net-Zero Action Plan
• 15-20 action items touching on existing 

buildings, new buildings, and the energy 
supply

• 2015 - all new municipal buildings will work 
towards Net Zero

• 2030 - all lab buildings will work towards 
Net Zero

Embodied Carbon in Future Proposals (2020)
• Short-term (1-3 years)

 » Quantification of embodied carbon for 
all new projects

 » Educational materials
 » Technology assessments
 » Policies to prioritize reuse of existing 
building structures

 » Peer learning with other municipalities
• Mid-term (3-5 years)

 » Whole building life cycle assessments
 » 20% reduction in embodied carbon for 
new projects

• Long-term (5+ years)
 » 50% reduction in embodied carbon for 
new projects

 » Development of future goals 

Amherst Cambridge
Joseph Curtatone Stephanie Ciccarello Andrea Love
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54 Massachusetts towns were represented

WHERE ATTENDEES ARE FROM

131 people from Massachusetts and 6 other locations attended the event

Massachusetts Towns
Acton
Allston
Amherst
Arlington
Ashland
Belmont
Beverly
Boston
Brookline
Cambridge
Chelmsford
Chestnut Hill
Concord
Conway
Devens
Erving
Foxboro
Framingham
Franklin
Greenfield
Groton
Haverhill
Hingham
Ipswich
Lexington
Malden
Marlborough
Medfield
Medford
Melrose
Millis
Natick
Needham
Newburyport
Newton
Northampton
Pittsfield

New York City
Chicago
Alexandria
New Haven
Ithaca 
Portsmouth

Non-Massachusetts Locations

In total, 

123 people from 54 MA 
municipalities 

and 

8 from 5 other states 

attended the event. 

2
1
1
2
1
1

Attendees Mapped
1
2
4
1
1
1
1
1
1
2
3
1
4
1
1
1
5

Quincy
Richmond
Somerville
Southborough
Stoneham
Stow
Sudbury
Truro
Wakefield
Waltham
Watertown
Wayland
Wellesley
Weston
Westport
Westwood
Winchester



26 27

COMMUNITY INPUT

Agenda

Introduction
How do you define Zero Carbon?
10 Minutes

Overview
Jacob Knowles and Julie Janiski set the context, clarify the terms, give 
precedents in other states, and show case studies of projects that address 
both operational and embodied carbon.
20 Minutes

Panel Discussion
Local Government / Municipal Leadership
  Mayor Joseph Curtatone, Somerville
  Stephanie Ciccarello, Sustainability Coordinator, Amherst
  Andrea Love, Architect, Net Zero Task Force, Cambridge

What are you doing now to define a net zero carbon future.
What are you planning for the future?
How is that affecting development?
What’s your vision for the stretch code.
Embodied carbon?  What can you imagine your will community do?
Should net zero buildings be fossil fuel free?
Should net zero buildings use 100% renewable energy.

20 Minutes

Break
5 Minutes

Breakout 1
Facilitated by experts on both Embodied and Operational Carbon.

Discussion on what is already happening
25 Minutes

Report Out
10 Minutes

Breakout 2
Discussion

What would you like to see happen in your municipality in 3-5 years 
related to Zero Carbon Buildings
What would you need to achieve your vision? What role does the 
stretch code play?
What policies do you think are feasible for your municipality short 
term / longer term (see below)

25 Minutes

Report Out
10 Minutes

Next Steps & Resources
  Eversource, MassCEC
15 Minutes

Meredith Elbaum
Somerville
Executive Director, BE+
Zero Carbon Buildings: Buildings 
that optimize embodied and 
operational energy used over the 
project's entire life cycle, limits 
carbon emissions from the 
energy it does use and 
purchases offsets for the 
remaining carbon emissions.

Name
Town
Position, Company
A: How you define 
Zero Carbon 
Building.

Introduce Yourself
Add a sticky with:
Your Name
Your Town / City
Your Position + Company
How you define Zero Carbon Cammy Peterson

Director of Clean Energy
MAPC
reducing energy needed 
and providing all energy 
services through non- 
emitting sources, netting 
out anything remaining.

Leah Robins
Metropolitan Area Planning 
Council (MAPC) 
Government Affairs
net zero = reduce carbon 
emissions, and gets to zero 
over a set time

Suni Dillard
Medford, MA
Associate/Architect, HMFH 
Architects
Net Zero = zero net co2 
emissions (operational and 
embodied) over a set 
period of time.

Jana Silsby
Principal
DLR Group
Sudbury, MA
Balancing energy/carbon 
used with carbon free 
energy production

Kim Cullinane
Sr. Energy Efficiency 
Consultant,
Eversource,
Boxford, MA
Uses no more site energy 
than is produced on or off 
site.

Mark Webster
Newton, MA
Structural Engineer
Simpson Gumpertz & Heger
Net zero means no project net 
CO2e emissions over a defined 
time- frame; includes both 
material embodied and use- 
phase emissions

Andrea Love - 
Principal/Director of 
Building Science at Payette
Net zero = zero operational 
and embodied carbon

Cambridge resident
(but Stoughton born & 
Easton raised)

Mike Gryniuk (Waltham)
Structural Engineer
LeMessurier
Net Zero = zero net carbon 
associated with building 
operations and the 
production and 
construction of the building

Rachelle Ain
AIA WELL AP CPHC
Cambridge, MA
Architect at Utile
Co- Chair - CLF Boston Hub
Net Zero: Holistic Approach 
to eliminate embodied and 
operational carbon

Olivia Humphrey
Designer, Jacobs
Allston, MA
Net Zero: Reduce as many 
carbon emissions as are 
produced, subtracts 
recycled/reused materials 
for a total of zero carbon 
emissions

Chris Schaffner, PE
CEO, The Green Engineer, Inc.
Concord - Birth Place of 
America's Environmental 
Movement 
Zero Carbon - no such thing. We 
should be targeting carbon in 
balance at a 
community/region/world level. 
Individual buildings are less 
important than policy.

Rebecca 
Hatchadorian
Associate Principal
Arup
Cambridge resident
Net Zero emissions? 
energy?

Julie Janiski
Principal, Buro Happold
[Malden, MA]
Zero Carbon = High perf 
envelope + Efficient electric 
systems + Low- carbon materials 
+ High quality / Renewable 
offsets for operational and 
embodied carbon

Lisa Carey Moore, LEED AP
BE+ & Carbon Leadership 

Forum Volunteer
Winchester, MA

Zero Carbon is achieved via 
elimination of Operational 

AND Embodied Carbon

Built Environment Plus  Boston Society for Architecture  Massachusetts Communities Action Network  Northeast Energy Efficiency Partnerships  Metropolitan Area Planning Council  Mothers Out Front  Carbon Leadership Forum  Massachusetts Sierra Club  Rocky Mountain Institute  Eversource  Mass Save  Massachusetts Clean Energy Center

https://www.surveymonkey.com/r/QK7WP9Y

Feedback Survey

Lori Ferriss
Boston, MA
Director of Sustainability 
and Climate Action,
Goody Clancy
Net zero is net zero total 
carbon (embodied and 
operational) by a target 
year

Alex Eastland
Master's Architecture 

Student
Wentworth, Boston 

A zero carbon building is a 
project that nets zero CO2 
emissions over a defined 

time frame

Michael Orbank
Watertown, MA
Sustainability Manager, 
Commodore Builders
Net Zero Carbon is balancing 
energy efficiency through 
materials and building 
electrification while eliminating 
fossil fuels from energy systems

Sarah/MCAN: zero carbon = 
buildings that generate 
more renewable energy 

than they use PLUS 
surrounded by carbon 

sequestering landscapes

Deepa Vedavyas, 
Sustainability 

Manager, Mayor's 
Office of 

Sustainability, 
Cleveland

John 
Borger

Hannah Payne
Somerville

Climate Change Program 
Manager, City of Somerville
Zero Carbon is  maximizing 

electrification and 
efficiency and providing all 
electricity from renewable 

sources

Charles Hornig
Lexington
Planning 

Board

Jacob Knowles
Belmont, MA
Director of Sustainable 
Design, BR+A Consulting 
Engineers
Optimally Efficient,
All- Electric,
100% Renewable Energy, 
Embodied Carbon Offsets

Alicia 
Bowman 

Newton City 
Councilor

Brennan Molina
Northeast Clean Energy Council

Membership Manager
Zero Carbon Emissions from 

daily operations

Chris Kramer - 
City of Boston 

Energy Manager

Ben Thivierge
Belmont
Energy 

Specialist, 
Belmont Light

Sarah / MCAN = 
zero carbon = 

energy positive 
buildings + high 

performance 
landscapes

Lara Pfadt
Wellesley
Architect, Finegold 
Alexander Architects
Net Zero= 0 emissions 
building, possibly 
achieved over time

NEWTON: ALL- 
ELECTRIC NEW 

CONSTRUCTION/M
AJOR RENOVATION 
BILL IN THE WORKS

Adam Jennings 
- AHA 

Consulting 
Engineers

Samantha Godin
Fuss and O'Neill 
Project Manager

Live in Medford, MA. 
would love zero carbon building 

efforts/guidelines/requirements to  lead 
to positive impacts to climate change and 
a better environment for all. concerned it 

will be another LEED situation that 
requires excessive paperwork and 

expensive design and construction,.

Molly 
Ettenborough

City of 
Newburyport 
Sustainability 

Manager

Lisa Cunningham
Brookline
Architect, climate activist, 
town meeting member
NZ = achieving zero 
emissions through on- site 
or off- site renewables

Michael 
Bettencourt
Select Board

Winchester/MMA

Sarah / 
Massachusetts 

Climate Action = 
statewide advocacy 

group that has 
worked on net zero 

stretch code

Thomas 
Barrasso 

Director of 
Sustainability 
Brookline, MA

Cindy Arens
Lexington MA
Sustainable Lexington 
Committee Member
No fossil fuel burned on 
site of building and no 
fossil fuel burned to supply 
electricity to the building

Alaina Boyle, Boston,
Northeastern University, 

PhD student
using fossil fuel- free energy 

and having no other 
carbon emissions sources

Alicia Hunt
Dir of Planning, 

Development and 
Sustainability

City of Medford

Amelia Thrall, AIA + LEED
Architect

Ellenzweig
Boston, MA

Carbon Leadership Forum- 
Boston

Kortni Wroten
Sustainability Coordinator
Town of Weston, MA
Net zero: Eliminating 
embodied carbon from 
construction and use of 
fossil fuels from operations 
through energy reduction, 
efficiency, and renewables.

Jennifer 
Marrapese, Chief 
Revenue Officer, 

Petersen 
Engineering, 

Portsmouth, NH

Pat Callahan  Town 
of Richmond ; 

Resident Chair of 
Building Committee 
; new building just 

authorized town hall 
and Library

Steve Heikin FAIA,
Chair

Brookline Planning 
Board

Oliver Sellers- 
Garcia, Director of 

Office of 
Sustainability and 
Environment, City 

of Somerville.

Jenn Kallay, Wakefield 
Municipal Gas and 
Light Department 

Board Member, zero 
carbon = eliminating 
emissions from fossil 

fuel use

Susan 
Albright

City Council
Newton

Fred Davis, Chair of 
Medfield Energy 

Committee / Vice- 
President, Jewish 

Climate Action Network 
/ Fred Davis Corp: 

Energy and Lighting

Ben Wakelin
Cambridge, MA
Architect- Prellwitz Chilinski 
Associates
Zero Carbon: All electric 
operation w/ clean grid + 
offsets for embodied 
carbon

Hilli Passas
Medfield, 

Climate Action 
Plan 

workgroup

Andreae 
Downs, 

Newton, MA, 
City Councilor

Lise Olney, 
Select 
Board,

Wellesley

Kristin 
Anderson, 
Arlington 

Town Meeting 
Member

Jayne Lino, Program Admin, 
MassCEC

Net zero emissions relates to 
little/no GHG emissions in the 

construction, maintenance, and 
operation of buildings

Andreae 
Downs, City of 
Newton, MA,
City Councilor

Jordan 
Garfinkle, 

Bloom Energy 
Stoneham, MA

Chris Mason, 
Energy & 

Sustainability 
Officer, 

Northampton

Liora Silkes
Newton, MA

Newton Energy Coach
Zero Carbon: net zero emissions 

from construction through 
operations, ideally including 

energy generation rather than 
focus on offsets

Ken Pruitt, 
Energy 

Manager, 
Town of 

Arlington.

Beverly Craig
Newton

Green Newton 
Day Job:  MassCEC

operational and 
embodied carbon

Carole Collins, 
Director of Energy 
and Sustainability, 
City of Greenfield

Susan McPhee
Winchester, Woburn, Stoneham, 

Malden, Waltham
Spark Energy Conservation LLC

President
Minimize emissions from 

operations and maximize RE

Catherine Rollins
Local Policy 

Manager
Mass Assoc. of 

REALTORs

Leah Ellis
Cambridge

Founder/CEO, 
Sublime Systems

embodied carbon in 
building 

construction

Paul Sprecher, 
Hingham - 

Convener- Linden 
Ponds Global 

Warming Action 
Group

Neil Angus
Devens
Environmental Planner,
Devens Enterprise 
Commission
Regenerative and Low 
Carbon Design, 
Construction, and 
Operation

Bob 
Armstrong

Conway 
Selectboard

Allison Zuchman
Concord, MA + OOB, ME

Senior Sustainability 
Consultant, The Green 

Engineer
Zero Carbon = zero 
operational + zero 
embodied carbon 

+renewables

Kathy Pillsbury, 
Newton, MA -- 
Looking at how 
the zoning code 
can address 
climate change

Kai Palmer- Dunning
Building & Communities Associate, NEEP

Director of Environmental Justice 
Outreach, HEET

Boston, MA

Zero Carbon Building:  highly energy 
efficient building optimized through 

envelope efficiency, electrification, and 
low plug loads that meets the annual 

energy use of the building with 
renewables and off- sets all the carbon 
produced during the buildings lifecycle.

Peter Sun 
BPDA
Project Engineer
NetZero: Net zero  carbon 
emission in the embodied 
carbon in materials, 
construction process, and 
operating life cycle.

Following the panel discussion, event 
attendees split off into breakout rooms 
to discuss the work being done in their 
communities. They talked about their current 
actions and goals and what they need to 
achieve them, selected policies that they 
believe are feasible for implementation in the 
coming years, and provided input on the MA 
Net Zero Stretch Code.

Breakout Sessions and Miro Board

Breakout 1: What's Current

Breakout 2: What's Next

What's current in your Muni relative to Zero Carbon? Lead with  - Quick Intro: Town, Position / Role

Muni name: 
What's Current

Scribe: Who's the most recent MA transplant.

What would you like to see happen in your municipality in 3-5 years related to Zero Carbon Buildings
What would you need to achieve your vision?  What role does the stretch code play in achieving it?  
What policies do you think are feasible for your municipality short term / longer term (see below)

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7 Room 8 Room 9 Room 10 Room 11 Room 12 Room 13 Room 14 Room 15

Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7 Room 8 Room 9 Room 10 Room 11 Room 12 Room 13 Room 14 Room 15

Room 16

Room 16

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

What's current?

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure  - focus on 
operational carbon

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon 
procuremend std

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

BERDO/BEUDO

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system - prune 

the tree

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Newton - Density 
bonus for lower carbon 

buildings

Newton - Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Newton - Very simple 
approvals for Accessory 

Dwelling Units from 
existing space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance - could this 

be used to prevent 
teardowns?

Newton - Favor 
remodel and 

renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

Building emissions 
measuring/reporting 
requirements (with 

follow on 'penalties' - 
like Boston)

add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

Lexington: "Solar 
ready" requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Lexington: Incentive 
packages to encourage 
private developers to 

exceed energy 
efficiency requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Wellesley Favor 
remodel and 

renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Boston: tiered 
approach, commercial / 

office / etc

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive programs
Training contractors & installers - 

increasing awareness and 
education - owners can receive 

more up to date information
Boston provides energy code 

trainings through ISD, for 
example

Address spectrum of markets 
residential through bigger 

buildings

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Erving: Density bonus 
for lower carbon 

buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Erving: Very simple 
approvals for Accessory 

Dwelling Units from 
existing space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Erving: Retrofit 
incentive programs

Erving: "Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

WELSLEY: Very simple 
approvals for Accessory 

Dwelling Units from 
existing space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

Disclosure/Study

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

Electric Infrastructure 
for electric cars

add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Muni name: 
What's Current

Muni name: 
What's Next

Sample Policies:

Low carbon concrete 
procurement

Require Study of 
Structure and 

Enclosure for special 
permit projects

Density bonus for 
lower carbon buildings

Expedited 
permitting/simple approval 
process for higher density 

addition or 2 family 
conversion in exchange for 
low operational energy and 

carbon

Very simple approvals 
for Accessory Dwelling 

Units from existing 
space

Life cycle carbon 
calculation and 

reporting

All new municipal buildings 
have highest allowed 
emissions limits for 

selected materials using 
EPDs

in 0-3 years in 3-7 years
Policies

Deconstruction 
ordinance

Low carbon concrete 
code

Favor remodel and 
renovation of buildings 
rather than demo and 

new construction

Encourage natural or 
low- impact 

development for 
stormwater 

management instead 
of concrete methods

add your own

Rental energy 
disclosure 

requirements

All new municipal 
buildings constructed 

to zero net energy 
standard

Retrofit incentive 
programs

"Solar ready" 
requirements

Energy efficiency 
upgrades at time of 
renovation or sale

Programs to facilitate 
purchasing of off- site 

renewable energy

All combustion 
appliances 

electrification- ready

Time- varying electricity 
pricing with significant 
peak- to- off- peak price 

ratios

Stop expanding gas 
delivery system

GHG performance 
benchmarks and 

auditing requirements

Fuel- substitution and 
fuel- switching 

programs

Plan for deliberate 
electrification and 

retirement of sections 
of the gas delivery 

subsystem

Update Energy 
Efficiency Resource 

Standards to be based 
on total energy across 

fuels or GHG emissions

Incentive packages to 
encourage private 

developers to exceed 
energy efficiency 

requirements

add your own add your own

3-5 years?

What do you need ?  

Stretch Code?  

Muni name: 
What's you need.

Muni name: 
Stretch Code?

Muni name:
Policy

Move the policies that you think are most feasible to the sheet 
above.  Add your own.

Breakout 1: What's Current

Breakout 2: What's Next

What's current in your Muni relative to Zero Carbon? Lead with  - Quick Intro: Town, Position / Role

What would you like to see happen in your municipality in 3-5 years related to Zero Carbon Buildings
What would you need to achieve your vision?  What role does the stretch code play in achieving it?  
What policies do you think are feasible for your municipality short term / longer term (see below)

Breakout 1: What's Current

Breakout 2: What's Next

What's current in your Muni relative to Zero Carbon? Lead with  - Quick Intro: Town, Position / Role

What would you like to see happen in your municipality in 3-5 years related to Zero Carbon Buildings
What would you need to achieve your vision?  What role does the stretch code play in achieving it?  
What policies do you think are feasible for your municipality short term / longer term (see below)

Breakout 1: What's Current

Breakout 2: What's Next

What's current in your Muni relative to Zero Carbon? Lead with  - Quick Intro: Town, Position / Role

What would you like to see happen in your municipality in 3-5 years related to Zero Carbon Buildings
What would you need to achieve your vision?  What role does the stretch code play in achieving it?  
What policies do you think are feasible for your municipality short term / longer term (see below)

Breakout 1: What's Current

Breakout 2: What's Next

What's current in your Muni relative to Zero Carbon? Lead with  - Quick Intro: Town, Position / Role

What would you like to see happen in your municipality in 3-5 years related to Zero Carbon Buildings
What would you need to achieve your vision?  What role does the stretch code play in achieving it?  
What policies do you think are feasible for your municipality short term / longer term (see below)

Groton: advocate strongly for 
stretch code; small town, electric 

utility has 12 employees, 5000 
customers; many 

boards/commissions contribute to 
discussion

Newton
working on a building 

electrification education 
requirement. 

also working on zoning of 
commercial / transit 

centers

Wellseley:
What's Current:
adopted the 2050 zero net 
energy , municipal building 
sustiaanble guideline requriing 
net zero municipal buildings, 
sustainability for zoning, 
developing climate action plan 
for 2022

Jacob Knowles
Belmont, MA
Director of Sustainable 
Design, BR+A Consulting 
Engineers
Optimally Efficient,
All- Electric,
100% Renewable Energy, 
Embodied Carbon Offsets

Cindy Arens
Lexington: all muni buildings integrated 

performance policy, requires higher than 
LEED, no fossil fuel standard.

Home rule petition (with 3- month 
campaign) leading up to town meeting 

for no fossil fuel in new construction for 
space and water heating (residential and 
commercial, but exempted labs).  Trying 
to find a solution for lowering emissions 

in lab buildings.

Peter Lowitt
Devens Enterprise

Working on a new incentive 
program for net zero 
carbon or other green 
building incentive program.

MA - has 
2050 goals 
towns need 

to meet.

Small town - how can a tiny 
group interrupt the process 

to advocate for NZ? ask a 
lot of questions! talk to 

staff assigned to a 
particular project to help 

steer the ship

Somerville - 
developer/project 

teams working 
together to meet 

the zoning goals + 
reqts

Bev Craig:
MassCEC. Newton, MA

Special permit, pushing Passive House & 
Electrification for reducing operational 

energy.
Embodied carbon is a hold, but has not 
been specified yet. Looking to start with 
something simple - structure. Looking to 

add life cycle assessment to calculate 
embodied carbon for structure & 
envelope, including that as part of 

architectural drawings.

Lisa Cunningham, 
Brookline Town Meeting 
member and architect: 
just passed FFF zoning 
legislation through Special 
Permits and through 
Overlay Districts, both 
pending AG approval.

Watertown, MA
in 2021, created a 

climate action plan 
timeline to take all 

of 2021 to complete, 
with input from local 

communities and

Bob Armstrong
Conway Carbon 

Credit trade;
Forest protection 

plan;
25 acre solar farm 6 

Mwatts

Halina Brown: Newton, MA
Suggestion to address domino 
effect of increased demand for 

timber in forests, please address 
holistic overview of bigger 

context to presentation. Also 
address increased size of 

buildings - e.g. carbon impacts 
will grow as buildings' scale grow

Aimee Powelka
Community Lead for 
Sustainable Framingham

Planning a new school, 
working on setting net zero 
policy.

Spark Energy Conservation, 
Winchester, Woburn, 
Stoneham, Malden, 

Waltham. 2 new 
elementary schools coming 
online in Winchester. And 
want to affect design, etc. 

early.

Cambridge, 
MA

Ernesta, Watertown: 2 Elem 
schools net zero under 

construction now; New HS will be 
net zero, Solar PV ordinance, 

starting Climate Action Plan with 
KLA and Steering Comm; Net 

Zero = on- site energy 
(operational carbon), lots of 
discussion on all- electric (net 

zero bldgs above will be all elec)

Quincy (not as far along, 
municipal new construction 

low energy goals) + 
Arlington (NZ plan, 

embodied not addressed 
yet) -

towns in very different 
places

Team 5
Andrea Love
Hank Keating
Chris Mason
Jim Newman

Kristin Anderson
Alan Field

Steven Heikin
ICON architects, 
Brookline

Has been involved in 
Brookline gas ban 
ordinance.

Boston, 
MA

Paul: Hingham Net 
Zero; facilitating a 
group; net zero by 

2040; need 
examples of what 

can be done

Samantha Godin, 
Medford resident

Sustainability Group 
in the city released 

climate plan in 2021
Rain water barrel 
system in town

Passive House. Alexandria VA. 
Bringing back direct current and 

microgrids at city block scale, 
could aggregate 30+ homes on 
city block that are all PH, solar, 

battery and all linked by 
microgrid to aggregate all of the 
energy resources and provide 
auxillery services back to grid, 

fast charge EVs, etc.  Not 
considered anywhere yet.

Arlington- Net Zero Action Plan - target 
2050 - requires all municipal to be all 

electric
1) new Arlington HS - 400k SF all electric - 
ASHP, 1MW solar PV - rooftop & ground 
mount  - 2024, 20 ev charging stations
2) town fossil fuel ban, and home rule 

petition allowing fossil fuel regulation at 
local level 

3) create electrify Arlington campaign - 
coaches to work with homeowners and 

businesses
4) ran heat smart campaign with 

winchester

Mary Gard
Sustainable Wellesley and part of 
RMI Electrification Working 
Group

Convinced muni light plant to 
offer incentives for heat pumps.  
Working on zoning bylaw 
changes to incentivize net zero / 
electrification.

Ricki: Lexington; home rule 
petition, all new building electric; 
RMI electrification accelerator; all 

new municipal bldgs net 
zero/net positive! If good for 

town good for everybody; don't 
want to wait for stretch code, 2 
yrs too long; incentive zoning; 

also looking for examples

Wellesley, MA - Adopted guidelines 
municpal sustainable building guidelines. 
Not mandatory (board commitment)
more work to do with town meeting. 2 
new schools coming up will be net zero 
(proposal for net- zero) controversial
No embodied carbon yet.
Participated in Rocky Mountain 
Institute... (potential zoning changes 
related to EUI reporting during 
permitting
Goals to reduce GHG emissions - net zero 
by 2050
Working on Climate Action Plan

Michael Greis
Needham (schools); climate action plan; solar; do 

projects toward process while doing the plan; brought 
experts to talk to policy makers & builders; lots of 

facilities (schools, etc.); move forward in all directions.

Net Zero: three part plan
- Get municipal construction goal for net zero

- Inform residential builders to encourage them and 
reduce resistance to net zero

- prepare community for net zero stretch

Medfield
What's current:

net zero 2050 goal
action plan to reach goal
stretch code
new buildings: muni projects 
(school net zero ready) state 
hospital complex
district energy system

Michael B. from Winchester
Adopted a climate action plan in 2010. 

Hired an energy coordinator.  Adopted a 
new climate action plan in summer 2020. 

Select board committed to net zero by 
2050.  Recent HS is LEED Platiumum.  ES 

also committed to net zero.
Cost increases on construction/capital 
projects are higher than expected - can 

push jobs further down the road.
Have an energy coodiantor and will be 

hiring a sustainability coordinator.  Can't 
just rely on volunteers.

Watertown. Councilor there. 
Building 2 new schools and 

renovating 1. 2 elem schools 
built net zero. Renovation will get 

as close to it as possible, and 
high school hopefully get there 
too.  Explosion of life science 

buildings in town, with at least 8 
in line to get built right now. 

Many looking for carbon 
neutraiity.

Northampton 
looking at how 
to get existing 
town buildings 

to net zero

Martha Grover
Melrose

Recent Heat Smart program for 
heat pumps and other 
technology.
New zoning incentive update for 
two business districts to add 
some green components.
Working on broader zoning 
update for green buildings.

Debora: NYC; historic 
preservation/adaptive 
reuse; sustainability 

initiative at arch firm; 
interested in seeing 
what other cities are 

doing

Melissa Kops, New Haven, CT 
Climate Emergency Mobilization, 

Green Zoning Ordinance for 
Commercial Corridors, 

Photovoltaics on School Roofs, 
Street Curb Rain Gardens 

instead of stormwater grates, 
Municipal Building Electrification, 

Pending Electrification 
Resolution

Winchester has just 
established a 
Sustainability 

Director to work on 
non- town 

sustainability (90% 
residential)

Christian Rudder
BE+ Intern

Erika Yao
BE+ Intern

Melissa Stok
BE+ Intern

Andreae Downs, 
Newton

new zoning for 
village center-- 
interested in 

reducing ghg from 
transportation

Richmond

Whats current:
new muni building to replace 
town hall- library- community
(exploring most sustainable 
options for design)

green communityChallenge: lacking expertise 
to drive agenda and push 
back on developers.

Melrose not subject to AG 
review, but still subject to 
legal challenges of zoning 
and other ordinance.

Ashland. Suburb without a lot of C&I 
bldgs. Largely resi. New public safety 

building and a school. GSHPs in both. Not 
sure whether they are PH, architect had 

tried. Three years ago, the Town passed a 
NZ by 2040 resolution. Aggressively 

working on it. Waiting on state for more 
direction. Default electricity for town is 

renewables (green municipal aggregation 
-- adder has funded sustainability 

coordinator in town).

Jonathan: 
Newton

Newtown

- working to change buildings in town
- approval of over 600 passive house residential units
- approval through city council for over 2000 all electric 
units
- approved reg for 20k-50k sqft passive house silver 
(bigger LEED gold)
- emboddied carbon studies
- ordinance for EV chargers for 10 % of parking spaces 
wired for 10% or future spots
- petition for all new buildings be electric (except 
cooking)

Important that the 
design team, OPM, CM, 

etc. understands the 
requirements. Net Zero 
experience needs to be 
in their scope of work.

Eric: commissioner w/ 
Groton Light dept.; new 
elem. school designed 
w/ gas heat; working to 
electrify/add solar; GLD 
pushing electrification 

for 5 years

Lauren Mattison
UMass Clean 
Energy Extension, 
Municipal Services 
Program Director

Kathy Pillsbury, Newton resident
focused on zoning

Newton - passive house standard in the residential 
buildings in large mixed- use developments. 

encouraged by City Council; developers are coming 
with stronger proposals;

climate action plan and comprehensive plan if proposal 
isn't in alignment- developers are asked to come back 

later
Newton Citizens Energy Commission ( a city sanctioned 

committee and Green Newton Building Committee 
(Green Newton is the local environmental group) and 
high preformance building committee that was part of 

the city

Chelmsford
1) resolution for net zero by 2050 coming 

up for town vote
2) need access to resources and 

connections - connecting to other nearby 
towns, but need more resources for big 

changes - example better info about heat 
pumps

3) mass save is not currently a help - 
need advice for retrofit

4) what is a person who wants a HP 
retrofit  to do first?

Boston
New city- owned 
buildings to be 
net- zero carbon

Katjana Ballantyne, Somerville
Greater community engagement 

since 2017. Looking at older 
buildings and have increased 

staff on sustainability.
Created the zoning amendment 

that is in place now. 
Development has not slowed 

down since.

Boston - decarbonization large 
bldg perf standards BERDO 

energy + now starting to include 
NZ reqts, embodied carbon 

being discussed currently, NZ 
zoning ordinance under 

discussion to include energy and 
embodied carbon reductions

Ann Berwick:

Home rule petition exempts 
cooking but includes labs

Electrification requires a home 
rule petition. But there is 

advocacy to set a requirement 
for all new buildings

Issues

Dolores Fazio
Boston Planning & Development Agency 
in the Real Estate Capital Construction 

Department. Our group's mission is 
focused on maintaining and improving 
the income- generating properties that 
fund the BPDA.  Those properties are 
primarily the two former military base 

sites located in South Boston and 
Charlestown and a number of other sites 

in town.

How to address 
small scale 
residential 

existing 
buildings

Newton, MA
Carbon Neutral goal by 2050
2025 (interim goal - current climate 
action plan out to 2025)
Special permit sustainability req. for 
buildings over 20,000 SF
Electrification of new construction and 
major renovations in committee process
GHG Emissions - renovate existing 
buildings
Municipal Buildings - solar PV 
installations 8M kWH capacity (40% muni 
use)

Lexington
Focus is on operational emissions.
New municipal buildings should have zero on- site 
emissions.
Home rule petition in process to permit the Town to 
regulate fossil fuel infrastructure.
Some large developments have negotiated goals.

Generally 
dealing with 

existing 
buildings

Lexington. Coalition of local climate groups called 
Clean Heat for Lexington. Muni bldgs trying to go all 

net zero. New elem school. New police station and fire 
station. All NZ. This past town meeting passed mirror 
image of Brookline ordinance and home rule petition. 

Also have a zone where encouraging lab buildings, 
thinking about different zoning ordinances. Worried 

about emissions impact from labs. Might require 
hybrid method so that for all conventional  energy 

usage make FF free and then any additional could use 
FF. That discussion is ongoing.

Adding EC 
into stretch 
and other 

codes

Sarah Dooling MCAN (advocacy 
org)

worked on climate passing 
climate bill; work with indiv 

communities to find advocates; 
understand local opposition; 

coordinate to be part of DOER 
process; push that embodied 
carbon is part of NZE stretch 

code

Susan: 
Newton

Luke: in Chicago; 
SOM firm- wide 

director; ASHRAE 
EC/LCA WG; CLF 

MEP 2040

""parking Lot Question"
: How do we build 
embodied carbon 

awareness into grad 
reqts for archis and 
engineers? And into 
continuing ed reqts.

Boston

Chris Kramer - Energy Manager

Carbon Performance Standard is being 
developed alongside the stretch code. 
Will be interesting to see how the two 
interact.

What's current
smart utilities program
city wide planning and design efforts for 
major development

Working with 
PH Mass to 

build out both 
EC and 

embodies

how make concrete less 
carbon intensive? 

alternates?  replace cement 
with other binding agents. 
new innovative products in 
the market - i.e. hempcrete.

material databases for finding 
embodied carbon information?

Sustainable Minds:
t r a n s p a r e n c y c a t a l o g .c 

o m

Mindful Materials:
m i n d f u l m a t e r i a l s .c o m

Alex - intern with 
MCAN 

1) creating 
resource lists - 
advocacy and 

products

Lots of labs and life science 
industries.  What would be 
the right incentive to make 
a big impact on carbon and 
sustainability?  (Currently 
only $10k for LEED...need 
to go bigger!)

small residential 
scale - seems to 

be a gap in 
regulation around 

that scale

Ben Thivierge, Belmont
Adopted climate action plan in 

2009 and developed a roadmap 
in 2019. New middle/high school 

is all electric and may have on 
site solar (goal is net zero).

Belmont wants to purchase all 
renewable power by end of 

2022.
Erina Keefe

Beverly
new to lingo of embodied carbon;
nearly net- zero police station with 

geothermal and solar; 7.5 MW solar 
installed in town with ~5MW in pipeline; 

part of climate plan w/neighboring towns 
(Salem) includes adoption of state net 

zero energy code; what can we do short 
term/now to get developers to push 

forward; understand we need to address 
existing building stock

Team 6:
Cammy Peterson

Laura Turenne
Chuck Lidz

Councilor Palomba
Mary Hutton
Terence Hill

Stephanie Ciccarello, Amherst
50% by 2030 and carbon neutral 

2050 approved by council
building electrification push

interest in federal incentives and 
programs that could be on the 

way
municipal aggregation with Joint 

Powers entity
MassCEC microgrid study

Actions

Northeast Clean 
Energy Council
Influence policy 
NE/NY on microgrid 
and heat pumps - 
big push - state 
policy

Arlington has 
passed a 
climate 

resolution and a 
gas hookup ban

Alicia Hunt, Medford
Working on climate action plan - 

expect to release a draft this 
summer. Opened first all electric 

building last winter - police 
station.  First net zero library in 
MA underway. Starting to think 
about zoning and developing a 

plan in that regard.

Lexington
Natural gas ban in new construction

Updates to zoning by- laws
New requirements for EV, sustainable 
landscaping, continued efforts to push 

for net zero buildings
adopted net zero roadmap

community- wide action plan effort in the 
works for next fall

declaration of climate emergency - use 
subcommittee for sustainabie lexington, 
connecting with the high school students

Boston
1) net zero by 2050

2) climate action plan since 2007
3) update requires NZE construction by 

2030, 80% retrofit by 2050
4) working groups - embodied carbon, 

onsite & offsite renewables
5) NZ municipal construction

6) BPDA Article 37 - Zero Carbon Building 
Assessment

7) BERDO

Pat Hanlon, Arlington
vice chair zba and town meeting
clean energy futures commission 

w/many measures
2021 Town Meeting provides incentive 

for non conforming lots to reno
RMI electrification accelerator; focus on 

retrofit rather than new construction
new HS has heat pump and green 

infrastructure

Lexington, MA - push in certain 
zones building being converted 
from office to labs electric 
heating for buildings over 65 feet 
in height primary heating all 
electric to a threshold to a point
New construction and major 
renovationsJohn D./Julie J. Boston

Releasing an emissions standard 
tied into BERDO - will set carbon 

thresholds.  Working on zero 
carbon zoning initiative.  Looking 

at embodied carbon as part of 
this possibly.  May have an 

onsite solar PV piece too.  Heavy 
emphasis on building efficiency.

heatsmart alliance 
to promote 

convertion to 
electric heat 

pumps

Brookline ordinance: large 
multi- family exempt from 
electric for central DHW.  
Requires proof that electric 
is not cost- competitive to 
allow DHW exception.

Northampton 
is trying to add 
their net Zero 

plans into their 
capital plan

Schools:
- how political the process is. Took small 
group of community members to keep 
pressure up and get through town mtg. 
Modest amount of money and pressure 

on need to address climate.
- school building committee enabled the 

driving forces to prevail Important: 
architect bought into it from early on; 
committed group of residents kept up 

pressure, and when $ came up, this 
group pushed them.
- DC lighting is very EE

John Borger:

Use cost considerations for 
net zero. People are 

disproportionality focused 
on cost and think it will be 
harder to achieve than it is 

in reality Marlborough, MA 
- designated 
green community.
Redoing open 
space and master 
plans.

reduce embodied carbon 
phase by phase

Chris is 
concerned 

about the path 
to actual clean 

electricity

Carole Collins:

Net zero conversation shifts 
based on audience. Looking at 

costs based on the systems used

When net zero can be quantified, 
it can go a long way.

Jennifer Steel
Newton

Helped to edit the Climate Action 
Plan & helping 

w/implementation; solar on 
municipal parking lots; electrified 

the fleet of city cars; 
coordinating committee + 
volunteer groups (Green 

Newton, MOF, etc.);

Key challenges:
1. Fire dept is afraid of construction fires 

with wood buildings
2. Large projects that don't have 

sustainability goals - how do we insert 
these goals in permitting process?

3. Arlington - doing a good job looking at 
larger buildings but single family 

residential - always a tear down and new 
building - totally unregulated in terms of 

sustainability.
4. Still lack of knowledge on these issues.

5. Balance between restrictions and 
losing commercial growth

Acton
1) Two buildings with NZE, 
GSHP: HS, and Fire station

2) Climate Action Plan
3) Building with clean 
energy warrant article

3) Coaching service

capital 
planning and 
future code 
planning are 

very important

Jennifer Marrapese, Petersen 
Engineering: Our firm is doing a 

lot of PH affordable housing 
projects in Boston and the area - 

interested in learning what's 
happening in municipalities and 
how we can serve as a resource 

on the 
Mechanical/Electrical/Plumbing/F

P front

Tina McBride
Lexington

Concerned about waste; became 
familiar with embodied carbon; 

tried to get article passed in 2014 
to increase demolition delay 

(failed), inspired to participate & 
address energy in buildings

Leah Ellis
Founder and CEO of Sublime 

Systems, an MIT- spinoff trying to 
 green cement production. Very 

interested in hearing the state of 
conversation on how green 

cement can help municipalities 
achieve their zero- carbon 
building targets, and any 

regulatory developments we 
should keep on our radar!

Pressure on: state 
legislation, state 
agencies, local 

municipal, 
residential and 

commercial sectors. 
(Winchester)

Recommend: push for hybrid 
electrification of lab heating 
where fossil fuels provide peak 
and back- up capacity (for 
example: 30F ambient all- 
electric, or 15 Btu/h- sf, or 25% of 
heating plant) = all of these can 
achieve >90% fossil fuel 
reduction, without significant 
increase in construction cost.

Incentives such as $10k for 
large commercial are not 
impactful.  Recommend: 
either mandate it, or 
incentivize through higher 
height restrictions or 
higher density allowances, 
or a faster approval 
process.

Roger Luckman, Natick

Natick just passed a CAP. Unanimous 
approval. 22 action items. Several are 

related to Net Zero buildings.
Net Zero buildings by 2040. Municipal 

buildings earlier.
Solar and clean heat challenge joined 

with Ashland and Framingham. 300 roofs 
available for solar that don't have it 

installed. 9 mo campaign.

Jocelyn Tager, Watertown

Solar ordinance for new construction 50% of roof all 
parking facilities have 90% coverage or ground mount. 
LEED- Silver zoning. 100% renewable resolution passed. 

At the time, it was the 2nd highest CCA renewable 
default position.

2 Net Zero schools being built currently. Potential to be 
Net positive.

Have funded a CAP and declared a climate emergency.
1.2MW solar array at Arsenal

Police + DPW have solar
MSBA for new high school, committed to Net Zero

Embodied carbon is coming from
Alexandria Real Estate has been responding well to 

planning board

Michael Cahill, Beverly

We've done a lot of TOD. We have one of the busiest 
commuter rail systems in MBTA.

In the past year plus, we've focused on buildings both 
public and private.

We built a new middle school recently, LEED- Silver
New police station - GSHP system + Solar so aiming to 

be very low carbon.
Main branch of public library system and studying if we 

can do GSHP or ASHP
6 elementary schools need new HVAC systems

Solar work underway. 5MW array online at former 
landfill

We keep wanting to go behind the meter, but SMART 
pushes up to in front of the meter

Trying to expand EV network

Fred Davis, Chair of Medfield

Major education initiative over the past year.
New elementary school got approval for Net Zero.

Medfield State Hospital: It is not necessarily on track 
for Net Zero. Is out to bid for proposals on what 

developers would do with the property. Land and very 
old buildings (circa 1890s). Open question if it can 
achieve Net Zero. GSHP + Solar + historic building 

challenges. It could be the largest in the 
Commonwealth.

Definitions: Since the RECs get sold as tax credits and 
incentives, we need to buy back RECs. Is this included 

in calculations? Concern that it often is ignored.

Mariah Kurtz, Town of Erving

LEED- Silver Library with Solar PV recently built
Thinking about how to make buildings net zero or net 

positive. How to make the case to a small town
Public works dry storage and office building in design

Trying to identify the right questions to ask. We need to 
expand the town hall. e.g. do we renovate the building 

that isn't serving the town well or do we build a new 
building ?

Potential zoning changes. Will research towns 
identified here today for example.

Challenge of scaling down.

Carolyn Britt, Ipswich

High school resolution 
for Net Zero

Beverly police station 
tour

Roger Luckman, Natick
1. Change zoning to make it 

easier to install clean heating 
equipment

2. Municipal and Schools lead by 
example

3. New buildings be Net Zero
4. Zero emissions standard for 

municipal fleet

Jocelyn Tager, Watertown
1. CAP to be robust

2. Net Zero Stretch Code
3. 100% renewable 

electricity supply, locally 
produced

Michael Cahill
Adopted the Net Zero stretch 

code
implement revolving loan fund 

for residential retrofits
Get NC gas only allowed f

EV school bus - 2nd on the way 
and moving to electrify the fleet

Fred Davis, Chair of Medfield
1. Town has endorsed 

developing a CAP + issuing it by 
March 2022. Include hard 

numbers and targets. 
2. Better and stronger routes 
and guidance so each town 

doesn't have to figure it out for 
themselves.

Mariah Kurtz, Town of Erving
1. 100 trees planted in town

2. Electrify town fleet, starting 
with public works building. ready 

for electric fleet
3. 1st Net Zero or positive 

building in Erving

Carolyn Britt,
Ipswich has a CAP and update focused on 

Municipal buildings
Need to jump into what we need to do.

1. Electrical Light Dept is working to 
green electricity supply.

2. Developers and architects that come 
to planning board meetings that are 
clueless. They need education too.

3. Neighborhood by neighborhood to 
electrify.

Peter 
Lowitt
Devens 
Enterprise

Aimee 
Powelka
Framingham

Steven 
Heikin
Brookline

Mary 
Gard
 Wellesley

Martha 
Grover
Melrose

Lauren 
Mattison
UMass Clean 
Energy 
Extension

Roger 
Luckman, 

Natick

Jocelyn Tager, Watertown
I don't think the stretch 

code will be a challenge for 
Watertown to adopt.
Electric boilers and 

furnaces are needed. 
Owners are reluctant to rip 
out their existing systems.

Michael Cahill, Beverly
Identify funding 
sources for deep 

retrofits.
We have to fight to find 

funds. It's a real 
challenge.

Fred Davis, Chair of Medfield

MA mega- messaging on these issues
State of shock on Federal commitments 

and MA Climate Bill
a lot of residents and within the City to 

fully understand the changes.
Communicate the new path we are on 

and continue going forward.

Mariah Kurtz, Town of Erving
Simplifying the grant process 

and funding sources. We're lucky 
to have a town planner. A 

database of example 
policies/zoning that has worked 

in other communities

Carolyn Britt, Ipswich
We need to do a lot of 

ground work with 
people before we can 

put the Net Zero 
stretch code to council.

How does 
Stretch Code 

Fit?
What Policies?

Peter 
Lowitt
Devens 
Enterprise

Aimee 
Powelka
Framingham

Steven 
Heikin
Brookline

Mary 
Gard
 Wellesley

Martha 
Grover
Melrose

Lauren 
Mattison
UMass Clean 
Energy 
Extension

Peter 
Lowitt
Devens 
Enterprise

Aimee 
Powelka
Framingham

Steven 
Heikin
Brookline

Mary 
Gard
 Wellesley

Martha 
Grover
Melrose

Lauren 
Mattison
UMass Clean 
Energy 
Extension

Watertown MA - Can 
we adopt changes in 

energy efficiency 
requirements? Zoning 
changes to mandate 
certain building types 
to be highly efficiency

include embodied 
carbon so we don't 

expend more 
emissions that we 
can save through 
efficiency by 2030

Lise Olney,  Wellesley, MA Adopt 
Net zero stretch code- suspect it 
will be a tall order based on 
conversations. Will require a lot 
of education - disconnect on 
issue of cost. People convinced 
anything other than natural gas 
is too expensive

regulation 
+ funding.
incentives.

workforce 
(design + 

construction) 
for net zero

education for 
homeowners

tenants 
are 

requesting

Lisa, Brookline: 
concerned about 
lab development. 

building boom 
with labs - need to 

get it right.

Newton: much more 
focus on private 
residential 
construction, especially 
on- spec, and getting 
that to Net Zero. Needs 
also to be smaller!

Lexington: 
Focus on operation and onsite 
emissions.  

Charles hopes more emphasis on life- 
cycle emissions i.e. more wholistic view.

Lexington pretty mature community so 
existing building has larger impact on 
overall carbon emissions

Wellesley
Municipal 100% 

Net Zero by 2040; 
how do we get 

people to 
renovate better

Liora Silkes, Newton, MA - 
policy at state level - 
increase cost of gas an 
reduce cost of electricity. 
Make electricity the default. 
Must consider 
equity/energy burden in 
doing this too

Better energy 
codes, sustainable 
design guidelines- 

Wellesley

Belmont- Pushing adoption 
of Net Zero Stretch code, 
working on reductions, 

campaigns in town looking 
at education increasing 
electrification in homes, 

looking at new 
construction/retrofit of new 

muni buildings to be NZE

Alicia: advocates 
can help get done 

what the 
municipality can't 

do (e.g. green 
Newton)

How to put solar 
on municipal 

buildings? 
Without leasing to 

get cost 
advantage

Melrose: don't want 
to scare off 
developers? How to 
create code that  
meets carbon 
objectives but is 
feaasible.

Education needs to 
span beyond the 

smaller list of 
progressive 

communities - how 
do we reach 

western MA towns?

_____________,
Northeast 
Clean Energy 
Council

community support- 
knowledge 
resources : heat 
pumps, 
electrification
town meeting 
member education

Alicia: We need to be 
flexible -  if we exempt 

cooking from a bill, we can 
quickly come back and 

change that.
We need to convince 

people the modern way of 
cooking is induction. Also 

argument of air quality

Newton: 6/23 public 
hearing for home rule 

petition; bldgs > 20,000 
sf

Boston will 
have existing 

bldg emissions 
std; 20k SF and 

above

NEED: workforce to do 
energy efficiency

New Haven: Neighborhood 
Housing Initiative - 

coaching type program for 
residents to learn about 

existing funding programs.

new 
building 

emissions 
std

as munis adopt 
code this will be 
less of an 
obstacle. Crowd 
shift will help.

Trying to prevent 
new buildings 

w/gas hook- ups & 
lab buildings to be 

hybrid system

Amherst: programming 
and efficiency 

resources for renters 
and affordable 

housing. Bring property 
developers to the table

3rd party to sell through 
power purchase 

agreements; lexington & 
medfield looking into this - 
best financial investment is 

hybrid model for solar 
company to install and own 
and then give it back to the 

town

embodied 
carbon 
policy

Grants/funding 
for pilot projects 
for net zero and 
low embodied 

carbon projects

Lisa: air quality is a great place to start 
with cooking. Hope Newton and munis 

won't exempt cooking
John: problem is cost, but as we go 

forward, cost is decreasing.
Lisa: can now find induction ranges for 
$1000 dollars. Can also get people to 

start with a single hot plate - great to get 
people to try out induction cooking.  Also 

induction cooking plate library loan 
programs.

Incentives for new 
construction and remodels 

that decrease carbon 
footprint and size. 

Anecdotally, I have two 
homes on either side of me 

that were knocked down 
and homes that went from 

1600sf are now 4500sf+.

Northhampton: adopt net zero 
stretch code, carbon 

sequestration, conversions of 
muni buildings to all electric. 

working to establish neighboring 
communities to work together 

on green house gas emmissions. 
more public outreach.

Gas costs make 
appearance of 
reduced cost for 
gas etc. Cost 
analyses

Jennifer: how can we connect 
equity to this discussion? one of 
the new buildings we have going 

in is affordable housing - this 
should be a requirement.
Lisa: in brookline, we have 

included affordable housing. 
new affordable housing 

developments are passive house

Incentive 
zoning for 
low/ZNC 
buiding

home rule 
passed or 

strong 
stretch code

how to we close the 
gap between those 

that have been 
engaged all along vs. 
those that join just 
for the vote (on Net 
Zero stretch Code

Belmont- supporting funding for 
education and financing for 
electrification  projects (i.e. 

switch to ASHPs) for residents of 
MLP towns, making sure that 

towns are setting energy 
coordinator/sustainability mgr 

job descriptions that set them up 
for success

Aimee: issue of politics. 
Community 
personality. Building 
support in developer 
communities and 
contractor 
communities

Amherst: report 
card on building 

preformance, 
especially for 

renters; similar to 
HERS rating

sound zoning 
ordinance that 
reduces GHGs 

in lab bldgs.

Winchester: 
keep pressure 

on the state 
and local 

levels

Newton
Looking towards Embodied 

Carbon Certification - special 
permit language Green Newton 

putting forth 
Requiring EC studies for 

buildings over a certain amount 
and some requirements for 

concrete

beautiful 
NZ bldg on 

Hartwell

Interest in adopting the Net Zero 
stretch code,  (curious as to 

where the state where end up) 
tools needed for persuasion of 
the public lie in cost analysis. 

Climate argument is accepted, 
though thought to be 

prohibitively expensive.

tackle 
existing 

bldgs

Lexington: 
Make it easier for 
multi- family living

All work 
together 
across 

municipalities

Western MA - adopt NZ 
ordinances

Density bonus for 
lower carbon buildings

Lexington/Arlington:  
Municipal/Community 

alliances to push ACTUAL 
statewide netzero stretch 
energy code that is rolled 
out across the state in the 

next 3 years.

Beverly: restrictions 
might send 

development over 
the town border, 

working with 
neighboring Salem 

to collaborate

What forces 
individual 

towns to adopt 
the new state 

codes?

surcharges through the 
building departments 
that are earmarked 

(through local option) 
to fund sustainability 
efforts.  Staff is key.

need a good database of projects and policies; 
e.g. net zero/hybrid lab buildings in MA towns; 

what's passed/failed, etc.; advocacy of local 
people drive legislation

database of projects should include financial 
benefits over time

in midst of climate 
action plan now, so 
we're implementing 

that plan in 3-5. 
Especially around 

existing homes

Yes- as well as 
other large 

cities- 
Worcester, 

Springfield, etc.

convert renter 
units to be 

more energy 
efficient

need to adopt new stretch 
code, throughout the state. 

there will be a base code 
and then an opt- in stretch 

code. the base stretch code 
is expected to be 

aggressive. we should be 
advocating for a strong 

base code.

Big CCA (aka 
GMA) push to 
get everyone 

to join now, so 
they are all in

Bob Armstrong
- Build new buildings
- Affordable housing

- Senior housing
(for energy efficiency - 
but don't qualify by MA 
standards for funding)

Need some incentives 
for communities that 
don't need to build 

buildings - western MA 
has more buildings 

than people.

zoning code 
that reflects 
NZC, esp for 
life science 

bldgs

assistance to know 
when to weigh in 
with regulatory 

process to be sure it 
meets muni needs.

Lexington: 
Energy use reporting 

and disclosure

RMI, all- electric buildings, can 
they help re education cross- 
state? Model for engaging all 

muni..

L Cunningham, Brookline ex for 
Wellesley

RMI resi retrofit program? 
("Realize")

all new 
construction 
will be NZ, at 
least for muni 

bldgs

Samantha 
Perlman, 
Marlborough

Rocky mountain 
institute- national 

muni working 
group. More could 

participate.

Boston:
Density bonus for 

lower carbon buildings

passive 
house 

standard or 
close to it

Newton-- extend 
definition of Net 
Zero to include 
transportation/a
access

Newton has found 
community advocacy 
groups are helpful in 

driving change

gas ban 
passed for 

new 
construction

Zoning that combines 
electrification with 
increased development 
of housing.  Increased 
density = sustainability 
and equity.

Michael Greis
- Helping to make it 

easier/cost effective to 
do renovations to drive 

down energy (added 
bonus of lower 

embodied carbon)

Pipeline 
throughput 
dismissed

like to see the efforts 
the Boston ZNC has 

been working on move 
forward, including 

district energy for the 
Raymond L. Flynn 

Marine Park

Arlington: need 
strong stretch code 

that will require new 
construction to align 

with climate goals

useful for non- experts 
to have a stretch code 

cheat sheet

people 
replacing gas 

and oil 
furnaces with 
heat pumps

Focus on helping to 
make it easier & cost 

effective to do 
renovations - 

building, technology 
& examples

Arlington - EZ code only 
applied to very large 

projects
- what role can 

municipalities play for 
opt- in stretch code?

new stretch code 18 month process too long, need to adopt once 
available; move now to prep community to adopt quickly

will embodied carbon be part of this update? education about EC 
needs to happen now

concerns of losing projects to adjacent towns if hometown too 
restrictive; need to make things state- wide

Newton Energy Commission: policy to report energy efficiency of 
buildings

Lise Olney, Educate on heat 
pumps. Educate on how 
effective heat pumps are 
and how costs are not 
prohibitive. People are wed 
to gas cooking stoves. 
Luxury developers think 
gas is preferable to electric 
in marketplace

change in 
zoning that 
required NZ 

for new 
construction

Adopt net zero 
code and zoning 
ordinance to 
drive carbon 
neutral.

guide for 
residential 

renovation for 
residents to 

achieve NZ or NZ- 
ready

mandating in zoning - 
does it raise the bar? 
yes, wider adoption. 

Question - until you get 
there what do you do? 
how build core group 

advocating...

Newton:
Require Study of 

Structure and 
Enclosure for special 

permit projects

Newton:
Low carbon concrete 

procurement

Integrate mission 
and align actions 
of all town 
committees and 
departments.

alignment between 
housing production 
targets of the state  

(Housing Choice 
provision) and 
climate targets

Erina Keefe (agrees 
with Michael Greis)

Deep energy retrofits - 
transformative, not just 

small interventions, 
making them not be 

cost- prohibitive

Net Zero 
stretch 
Code

Bolster 
community 
groups to 
advocate / 

increase public 
knowledge

How can the state 
help support easier 
financial models for 
PV - eg transition of 

ownership - How 
about tax credits? 

LLC?

funding! incentives, 
tax credits, and 

penalties that target 
electrification and 
weatherinzation

Schools and 
municipal buildings 
and procurement 
should be carbon 
neutral in operation 
and embodied 
carbon.

Common theme - 
building oriented - 

needs to look at 
landscaping & land use 
- should include more 
than just the building

Challenges with 
updating use 

and potentially 
foundation 
upgrades

^^DOER Green 
Communities Regional 
Coordinators may be a 
good resource to reach 

other municipalities. Many 
municipalities lack 

resources or paid staff to 
participate in many of 

these forums

Streamlining 
deep- energy 

retrofits

What are the 
alternatives to 

emergency generators? 
Resilience measures to 

work with power 
failures. PV storage 

batteries

Building 
Transparency is a 
resource for 
embodied 
carbon.  (Lisa to 
add link)

Educate building 
inspectors, as 
well as building 
professionals

Help w/ 
RFP's to get 

better 
projects

vendors to 
be on 

board and 
educated

public 
education 

needed

demonstration projects 
GSHP networks - 

replacing gas 
infrastructure

Curious 
about the 
viability of 

gas ban Speakers/presentations to 
do this where it doesn't 

exist in the town.  That can 
be resourced for Towns to 

access.
The idea of embodied 

carbon is beyond everyone 
right now.

the market is set up 
to do oil and gas, 
industry needs 
expertise. Need 

workforce 
development and 

supply chain.

case studies - 
showing what can 
be done, showing 
the numbers that 

not more 
expensive

can MA muni/state 
get funds from the 
FedGov Build Back 
Better efforts for 
pilots/incentives?

needs to be 
strong; not 

concerned for 
adoption 

locally

Opt into a true net zero 
stretch code that includes 

embodied carbon

Work with affordable 
housing and ensure 

impacts to low income 
users are not adversely 

effected

Building code 
advocates work with 
affordable housing 
advocates - do not 
want gentrification

Emboddied 
carbon needs to 

be a larger part of 
the discussion in 
decarbonization 
of our buidlings.

gas costs need 
to fairly reflect 
those costs to 

society

John: in Hingham, losing proposition to force people to 
do things, creates backlash. When you look at cost, 
ASHP were $10,000 cheaper. We know electricity is 

going to get greener and cheaper. we need to look at 
the cost of the life cycle of the system. We can have a 

coaching program to give people the support to 
understand these systems and their options.

We have a problem with the contractor network, they 
actively de- market ASHP. They aren't trained for it, they 

don't make enough profits. People can't find 
contractors for ASHPs, so we really need to solve for 

this.
Lisa: great GSHP and solar incentives, federally.

Alicia: human nature - paying a penalty will incentivize 
people more than getting something for free. We're 
going to get to a point where we might need to fine 

people for using fossil fuels.

conflicts between 
housing advocates and 

climate advocates in 
some places

Permanent heat smart

raising awareness about 
embodied carbon as part 

of net zero - address 
urgency of upfront carbon 

cost - 
Newton: special permit 
process that must be 

addressed

concern about 
affordability - stranded 
assets and customers 
stuck with higher rates 

for gas etc.

education for 
developers 

about feasibility 
and cost - case 

studies

All new municipal 
buildings constructed 

to zero net energy 
standard

Ann: Newton has a coaching program, we 
hired an energy coach. Her job is to help 

residents make their homes more 
efficient. Interested in costs of heat 
pumps. It looks like initial costs are 

comparable, but operating costs are 
slightly higher due to electric use. Do we 
have data that shows it's cheaper (John)?

John: we have a presentation for that 
example. Will share it.

protection for LMI 
ratepayers who 
are least able to 

transition off of FF

All new buildings 
including private 
ones built to net 
energy standards. 
More renovations to 
net zero, especially 
private residential

building 
electrification 

essential

Just get it 
adopted! 
(Net Zero)

education and 
awareness 
building for 

elected 
officials

smaller towns: energy 
efficiency retrofits in 

near term, electrification 
in 3-7 years

more performance- 
based standards for 

cement/concrete use in 
new building 

construction/retrofits 
to allow for green 

cement to be adopted

"We're all 
waiting for it.. 

so we can 
take it on!"

policy for retrofits: 
electric dept. 

subsidies for retrofits

affordable housing has the 
possibility to be a leader in 
electrification- needs to be 

tied into climate goals
Set of criteria to bring 
housing and climate 

advocates together similar 
to how muni buildings have 

been integrated

rental licensing 
requirement

Building disclosure 
ordinances i.e. BEUDO 

and BERDO

Difficult to 
dedicate 

time/resources to 
initiatives when 
we know this is 

coming

we need more 
contractors 

who 
understand 

green building

Low carbon concrete 
code - can this be at 

the state level to 
ensure supply is there.

Municipalities can provide 
energy coaches to reach 
out residents, builders. 

Newton has just started a 
position. Small towns in 
Western MA can share a 
position or other model.

Hannah: stretch code is essential for near 
term goals. We need to have inspectors 
to make sure buildings are being built to 
these requirements. Even if it's an opt- in 

code, having standards across 
municipalities is crucial.

The conversation about cost is very 
relevant when we talk about equity. 
needs to be at the forefront of these 

conversations, otherwise they're going to 
fall flat.

In Somerville, most projects going with 
electric hot- water.

case studies - 
show that lower 
carbon materials 

and methods 
exist, show 
examples

gas 
bans

we need to 
address 

travel

adult 
education / 
training for 

homeowners

Last word - Andrea - 
Acton - Vetting vendors 
- making sure quality 

work on electrification, 
lowest cost option & 

quality

Reduced 
interconnection costs 
for renewables, which 

are currently 
prohibitive for public 

and private properties. 
Need DPU action.

incentivize timber; 
what policy options are 

possible? require 
alternative analyses

Require fossil fuel free 
for new construction 

and substantial 
renovations

(Brookline uses an 
expiring special permit)

Newton:
Existing homes or 

building energy score 
card

Leslie - Richmond - 
enormous range of 
where towns are - 

education is an 
important investment

A coach that 
focuses on 

builders would 
be great.

Help in 
addressing hot 
water heating - 

multi- family 
buildings

require replacements of 
equipment with net zero 

infrastructure; mechanism 
to handle emergency 
situations; can't keep 

buying another boiler that 
will last 30 years

To address the cost issue, we 
should be targeting intervention 

points during the natural life 
cycle of the building. 

contractors and building 
workforce play an important role 
in offering energy efficient and 
and electrification solutions to 
building owners that are cost 
effective based on real data

Carole: 3 year grant from EMP for 
Greenville. We need to understand why 

people don't take advantage of 
programs. Is anyone aware of resources 
of when it's not worth t bring a building 

to net- zero ready instead of starting with 
a new building?

For stretch code: need to get people 
onboard who aren't onboard already.

Bern - Chelmsford - 
Stretch Code reduce 

confusion, more 
resources

training 
for 

CMs/subs

building energy reporting-- 
sunlight to encourage 

other operators to change 
practices

Ken - Arlington - Building 
decarbonization one stop 
website - perhaps public 

private partnership to meet 
climate goals. Can't leave it 
up to each community - so 

inefficient

Require Study of 
Structure and 

Enclosure - focus on 
embodied carbon

Halina:
Training

Need more technical 
education on 

Domestic hot water 
as a barrier to full 

electrification

Life cycle carbon 
calculation and 

reporting

Halina:
Reaching out to 

contractors

Low carbon concrete 
procurement

Type something

Stop expanding gas 
delivery system

Meet the needs of 
communities passing 

gas bans

would very much 
appreciate specific 

recommendations on what 
can readily be done today.  

I would like to be able to 
support and encourage the 

best decisions by the 
professionals we hire...

After the event, Built Environment Plus 
organized and analyzed all responses. This 
analysis allowed us to determine what the 
most common current actions and goals 
are, the greatest barriers to ZCBs, and what 
policies and regulations have the potential to 
pop up around MA in the coming few years. 

It is important to note that all of the responses 
and analysis included in the following pages 

Post- Event Analysis

These responses were recorded by a 
designated scribe into a Miro Board. The board 
also has information for participants, including 
the agenda and additional resources.  

is based only on attendees’ responses. Since 
municipal staff, committee members, elected 
officials, and concerned citizens were invited 
to this event, it is possible that the information 
they had to share was not the most up-to-
date. If you would like detailed information on 
what is being done in a municipality, be sure 
to consult their website and contact relevant 
community members. 
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CURRENT ZCB ACTIONS AND GOALS BY PLACE

During the first breakout session, we asked attendees to describe the actions taken and goals set 
by their municipalities. We received responses from all of the communities listed on the right. 
Attendees from the cities on the right outlined actions taken and goals set by their municipalities. 
Note that these represent an individual’s knowledge, and may not be factual. Although not all of the 
responses were identical, we were able to organize them into the 20 categories that are listed on the 
following page.

This graphic is organized by color into seven major themes:

What’s currently happening in your municipality related to Zero Carbon? 
What would you like to see happen in 3-5 years?

Key Takeaways

According to attendees, Newton, Arlington, and Lexington have done and are 

continuing to do a lot of work related to Zero Carbon. 

The most popular actions and goals are:

> Lower carbon municipal buildings
> Education efforts
> Building energy disclosure

Two other actions that have a lot of attention on them are lower carbon schools and new 
municipal jobs related to Zero Carbon. 

Attendees were less aware of embodied carbon policy and affordable housing 
that meets lower or zero carbon standards. 

New
Buildings

Existing
Buildings

Codes &
Policies

Education & 
Resources

Costs & 
Incentives Equity Other

11
ACTON1 2 8 13

AMHERST6 9 13 17

ARLINGTON1 2 4 6 8 9 10 13 14 16 20

ASHLAND1 2 5 8 14

BELMONT1 2 5 6 7 11 13

BEVERLY1 2 5 9 13 14 18 20

BOSTON2 7 12 13 14 15 17

BROOKLINE4 15 16 19

CAMBRIDGE3 7 9 11 13 14

CHELMSFORD14

CHESTNUT HILL15

CONCORD1 2 6 13 14 20

CONWAY2 5 19

DEVENS3 6 18

ERVING2 20

FRAMINGHAM1 14 18

GREENFIELD14 18

GROTON1 6 11

HINGHAM14

IPSWICH1 2 5 6 7

LEXINGTON1 2 3 4 6 7 11 12 13 14 16

MARLBOROUGH5 15

MEDFIELD1 2 7 13 14

MEDFORD2 13 15

MELROSE10 15

NATICK1 2 5 9 13 14 15 20

NEEDHAM2 7 13 14 18

NEWTON2 5 7 8 11 12 13 14 15 16 17 20

NORTHAMPTON2 9 11 15

QUINCY2

SOMERVILLE7 8 9 10 11 15

WATERTOWN1 3 4 5 6 9 13 14 15

RICHMOND2

NON MA1 2 5 6 13 15 20

WELLESLEY2 10 13 14 15

WINCHESTER1 8 10 11 13 14

Lower carbon schools 1

Lower carbon 
municipal buildings

Reduce life science
building emissions

Fossil fuel bans

Renewable energy 
expansion

Building 
electrification efforts

Advocate for/adopt
Stretch Code

Embodied carbon
policy

Climate action plan

Net Zero targets

Updates to zoning

Home Rule petition

Building energy
disclosure

Education efforts

New municipal jobs

Work with 
other municipalities

Heat Smart program

Incentive programs

Affordable housing

Electri�cation of
transportation

New
Buildings

Existing
Buildings

Codes &
Policies

Education & 
Resources

Costs &
Incentives

Equity

Other

14 20 9 8 6 8 3 18 19 12 4 3 74 4 8 5 5 29

RICHMONDRICHMOND

most

least
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ls

Themes Categories

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Category Totals

CURRENT ZERO CARBON BUILDING ACTIONS/GOALS SHARED BY ATTENDEES

The data shown reflects the knowledge of the individuals in attendance of the Built Environment Plus Zero Carbon Buildings Municipal Summit 
held on June 11th, 2021, and may not accurately represent the correct or comprehensive intended actions / goals of the given represented place. 
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MUNICIPAL NEEDS

We also asked attendees to describe their most pressing needs. This not only allows for networking 
between communities who have similar needs, but also for us to continue to develop resources and 
programming to meet these needs. We sorted and organized these needs to create the graphic to the 
right. Needs with larger fonts correspond to those that were expressed more frequently.

This graphic is organized by color into the same seven major themes as the current actions and goals 
graphic on the previous page:

What is needed in your municipality in order to achieve ZCBs?

Key Takeaways

The Stretch Code and Base Code are extremely important to many 
municipalities. Creating a strong base code with an opt-in stretch code will allow them to set 

targets and begin working towards them. 

Nobody wants to go through this process alone. Municipalities are relying on each 
other and the Commonwealth of Massachusetts to help throughout this transition 

process. Everybody would like:

 » Databases of resources for municipal leaders, industry professionals, and 

community members.

 » To know that adopting strong policies will not push development into 
neighboring cities and towns. 

It is essential to shift away from fossil fuels by reducing dependency on them, 

stopping the creation of new infrastructure, and changing the definition of “luxury” appliances. 

New
Buildings

Existing
Buildings

Codes &
Policies

Education & 
Resources

Costs & 
Incentives Equity Other

REDUCE EMISSIONS
FROM LAB BUILDINGS

STOP CREATING FOSSIL FUEL INFRASTRUCTURE

MOVE 
AWAY 
FROM 
GAS 

APPLIANCES

REDUCE DEPENDENCY
ON FOSSIL FUELS

UPGRADE
BUILDING

FOUNDATIONS

CONVERT
 RENTAL 

UNITS TO 
BE MORE 
ENERGY 

EFFCIENT

STREAMLINE RETROFT FUNDING RESOURCES AND TECHNIQUES

CREATE AN OPT-IN
TRUE NET ZERO
STRETCH CODE

INCORPORATE 
EMBODIED CARBON 

REQUIREMENTS 
INTO CODES FOR 
NEW BUILDINGS

ADOPT A STRONG
BASE CODE

ACROSS STATE

INCREASE AWARENESS
OF INCENTIVES

AVAILABLE TO PUBLIC

PROVIDE FUNDS
FOR MUNICIPALITIES

TO DEVELOP
PILOTS AND INCENTIVES

USE COLLECTIVE
PURCHASING POWER
TO MAKE VENDORS

PROVIDE COST-EFFECTIVE
OPTIONS

CREATE JOBS WHERE PRIMARY FOCUS IS EMISSIONS REDUCTION

NETWORK ACROSS
MUNICIPALITIES 

TO SUPPORT 
ONE ANOTHER

ORGANIZE RESOURCES INTO DATABASES

DEVELOP TOOLS TO PERSUADE
PUBLIC ABOUT COSTS

CHANGE STANDARD
PRACTICES IN 

COMMUNITIES OF 
DEVELOPERS AND

CONTRACTORS

PROVIDE PROTECTIONS FOR LOW-INCOME COMMUNITIES 
WHO HAVE DIFFCULTY TRANSITIONING
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ZERO CARBON BUILDING POLICIES

During the second breakout session, we wanted to gain some more insight into policies that 
attendees believed could be implemented in the next few years. We provided them with 26 sample 
policies that covered a large array of operational and embodied carbon topics and also gave them 
the option to define their own policies. We asked each breakout room to place policies into a 0-3 
years or 3-7 years category if they believed they could be achieved in that time frame. On the right, 
we tallied up the number of times each of these policies was put into one of the two time frames. 
For every policy, each bar represents one time that it was placed into the 0-3 years (dark blue) or 3-7 
years (light purple) section on the Miro Board. 

Following the event, we grouped these policies by main idea. Some of these overlap with the themes 
on the current actions/goals and needs graphics, while others differ slightly.

What policies are feasible for implementation in the coming years?

Key Takeaways

The most popular short-term (0-3 years) policies include:

> adopt net zero ordinances
> retrofit incentive programs
> low carbon concrete procurement
> stop expanding gas delivery system and plan for deliberate 
electrification

Overall, attendees had an easier time defining policies for the coming three 
years than for the years after that. 

Policies that fall into the New Buildings main idea received the most attention from 

attendees and were chosen as the most feasible in both the short and mid-
term. 

Attendees believe that it is extremely important to implement policies related to a 

community-wide transition away from fossil fuels by stopping expansion of the 

gas delivery system and preparing and planning for the electrification of buildings.

All new municipal buildings constructed to net zero energy standard

Embodied carbon analysis and incentivization of lower carbon materials  

Life cycle carbon calculation and reporting

Encourage natural or low-impact development for stormwater management

Low carbon concrete procurement

Require study of structure and enclosure

Energy efficiency upgrades at time of renovation or sale

Embodied Carbon

Existing Buildings

Retrofit incentive programs

Require replacements of equipment with net zero infrastructure

Favor remodel and renovation of buildings 

Deconstruction ordinance

Stop expanding gas delivery system and plan for electrification

Fuel-substitution and fuel-switching programs

Electric infrastructure for net zero transportation

Adopt net zero ordinances

Solar ready requirements

Incentive packages to encourage developers to exceed energy requirements 

Building disclosure ordinances

Rental energy disclosure requirements

Energy use reporting and disclosure

Expedited permitting for higher density addition in exchange for low carbon

Simple approvals for Accessory Dwelling Units from existing space

Density bonus for lower carbon buildings

Transition from Fossil Fuels

Disclosure Requirements

Permitting

New Buildings

Carbon Policy Feasibility
0-3 Years

3-7 Years

The data shown reflects the opinions of the individuals in attendance of the Built Environment Plus Zero Carbon Buildings Municipal
Summit held on June 11th, 2021, and does not necessarily represent the formal opinion of their given represented place. 
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NET ZERO STRETCH CODE

Another component of the second breakout session included asking attendees about the 
forthcoming municipal opt-in net-zero stretch code that will allow communities to address building 
sector emissions. We asked them what they wanted to have included in the code and how it could 
support them. Their comments are quoted on the right. We modified some of them for clarity.

What is your vision for the Stretch Code?
What role does the Stretch Code play in defining and achieving your goals?

Key Takeaways

Time. It’s taking too long. Massachusetts is ready to take on Zero Carbon policies. There 

is overwhelming support for the Stretch Code, and just about every supporter feels the same way: 

that the creation process is too long.

The current lack of a Net Zero Stretch Code is making it difficult for 
communities to keep pushing forwards. 

There are several topics and issues that supporters would like to see included:

> Embodied carbon policy and education/resources

> Greenhouse gas performance benchmarks and auditing requirements

> Operational carbon policy and reducing emissions from heating/cooling needs

Public officials need to be encouraged to adopt the Net Zero Stretch 
Code through the implementation of a statewide campaign. 

As was already discussed in the needs section, many people feel that the Net Zero Stretch 
Code must be paired with additional resources to educate the public, industry, 

and municipal leaders about the importance of Zero Carbon Buildings. 

It should be 
Passive House standard 

or close to it.
The 18-month process for 
creating the new Stretch Code 

is too long.

We’re all waiting
for it so we can 

take it on!

It is difficult to dedicate time and resources to 
initiatives when we know the Stretch Code is coming.

The Stretch Code needs to help 
reduce confusion and be 

paired with additional resources.

It should include GHG 
performance benchmarks 
and auditing requirements.

It needs to make regulations
state-wide to address concerns 

of losing projects to adjacent 
towns if a municipality is 

too restrictive.

Stretch code should be paired with statewide campaign so 
that public officials feel adopting it is ‘just the right thing to do.’

Just get a 
Net Zero Stretch Code 

adopted!

Embodied carbon needs to be 
part of the update... 

education about embodied 
carbon needs to happen now!

Provide more 
public information on the 
positives of Net Zero to get 

public support for 
passing the Stretch Code.
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Definitions/Background: Guides:
Embodied Carbon:
Embodied Carbon Definition
• BuildingGreen definition and associated arti-

cles

Environmental Product Declarations
• BuildingGreen feature article
• Describes the importance of and relevance of 

EPDs

Embodied Carbon in Buildings Facts and Figures
• Carbon Leadership Forum importance and 

statistics on embodied carbon

Operational Carbon:
Net Zero Buildings Informational Flyer
• Sierra Club MA definition of net zero buildings
• Explains how building codes work and the net 

zero stretch code

Energy Efficiency Definition
• BuildingGreen definition and associated arti-

cles

Both:
Life Cycle Assessment Definition
• BuildingGreen definition and associated arti-

cles

Embodied/Operational Carbon
• PennState presentation
• Highlights current research and tradeoffs

Architecture 2030 Zero Code Resources
• Database of information about the Zero Code
• Includes background information and addition-

al resources

Embodied Carbon:
Turning Buildings into Carbon Sinks
• Northeast Sustainable Energy Association 

presentation
• Explains how materials can have negative em-

bodied CO2 emissions
High Impact Material Choices
• Building Green feature article
• Highlights eight high-impact product catego-

ries
BSA Embodied Carbon 101 Series
• Boston Society of Architecture 12-part series
• Provides AEC professionals with knowledge 

to immediately incorporate embodied carbon 
considerations

Concrete Embodied Carbon
• MIT Concrete Sustainability Hub embodied 

carbon of concrete
• Definitions, basics, news, research, and webi-

nars
City Policy Framework for Dramatically Reducing 
Embodied Carbon
• Carbon Neutral Cities detailed local policies to 

reduce embodied carbon

Operational Carbon:
Best Practices for Achieving Zero Over Time for 
Building Portfolios
• Rocky Mountain Institute zero-over-time ap-

proach steps
• 48-page process guide with examples and a 

case study

Both:
Net Zero Carbon Buildings: Three Steps to Take 
Now
• ARUP resource for the road to zero
• 25-page guide on designing for new and exist-

ing net zero buildings

RESOURCES

On the following pages, we provide many resources related to embodied and operational carbon 
that can be used to support the transition to Zero Carbon Buildings. We have curated this collection 
of resources from CLF, MassSave, and other organizations. We have separated them into six different 
sections by category:

1. Definitions/Background

2. Guides

3. Articles, Reports, and Events

4. Resources and Incentives

5. Policies 

6. Tools

Additional resources can be found on the websites of our partner and sponsor organizations. 

We recognize that these are constantly changing and this list just represents a snapshot of resources 
available at the time of the Municipal Summit. Please reach out to us if you would like specific 
resources.

https://www.buildinggreen.com/embodied-carbon
https://www.buildinggreen.com/feature/epds-are-future-building-industry-whether-you-it-or-not
https://carbonleadershipforum.org/wp-content/uploads/2019/11/Embodied-Carbon-Facts-and-Figures.pdf
https://www.sierraclub.org/sites/www.sierraclub.org/files/sce-authors/u2387/Flyer%20-%20Net%20Zero%20Buildings.pdf
https://www.buildinggreen.com/energy-efficiency
https://www.buildinggreen.com/life-cycle-assessment
https://iee.psu.edu/events/operational-carbon-vs-embodied-carbon-buildings
http://zero-code.org/resources/
http://nesea.org/file/22951/download?token=fMweHJwB
https://www.buildinggreen.com/feature/great-eight-high-impact-material-choices-green-building
https://www.architects.org/embodied-carbon-101
https://cshub.mit.edu/embodied-carbon
http://carbonneutralcities.org/wp-content/uploads/2021/02/City-Policy-Framework-for-Dramatically-Reducing-Embodied-Carbon.pdf
http://carbonneutralcities.org/wp-content/uploads/2021/02/City-Policy-Framework-for-Dramatically-Reducing-Embodied-Carbon.pdf
https://info.rmi.org/l/310101/download-26340-/2f42tj2
https://info.rmi.org/l/310101/download-26340-/2f42tj2
https://www.arup.com/-/media/arup/files/publications/n/net-zero-carbon-buildings-three-steps-to-take-now.pdf
https://www.arup.com/-/media/arup/files/publications/n/net-zero-carbon-buildings-three-steps-to-take-now.pdf
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Embodied Carbon:
The Secret Life of Materials
• Rocky Mountain Institute short intro article on 

carbon in materials

Reducing Embodied Carbon in Building Materials: 
How Local Governments Can Help
• NESEA event to describe policies and 

programs that local governments can 
implement

Building to Combat the Climate Crisis
• NESEA webinar on how leveraging embodied 

carbon of materials can be used to combat the 
climate crisis

The Urgency of Embodied Carbon and What You 
Can do About It
• BuildingGreen feature article
• Outlines assessing embodied carbon, 

optimizing structures, and enclosures

Structural Engineers Hold the Keys to Carbon 
Neutrality
• ARUP perspective article about challenges to 

industry-wide change

Importance of Embodied Carbon
• Shepley Bulfinch article about perspectives for 

architects and designers

Beyond Fly Ash: How to Optimize Your Concrete 
Structure to Reduce Embodied Impacts
• Tally Webinar on concrete use in buildings 
• Minutes 28 and 34: things to avoid and 

questions to ask structural engineer

Re-framing Steel: How to Optimize Your Steel 
Structure to Reduce Embodied Impacts
• Tally Webinar on steel use in buildings
• Minute 26: description of specification with 

CO2 limits

Articles, Reports, and Events:
Both:
Implementing Life Cycle Carbon Emissions 
Standards in Urban Development
• Rocky Mountain Institute article featuring 

examples from around the world

Net Zero Carbon Healthcare
• ARUP presentation/guide on challenges and 

approaches to net zero in healthcare

How can you reduce your carbon emissions?
• ARUP perspective on locating and reducing 

hidden carbon emissions

BE+ Net Zero Hub
• 2021 report on status and 2019 report on cost of 

Net Zero Buildings in MA

Policies:
Embodied Carbon:
Embodied Carbon Policy Toolkit
• Carbon Leadership Forum educational series 

and policy database

Zero Net Carbon Building Zoning
• Boston Planning and Development Agency 

presentation
• Minutes 13-32 summarizing the Embodied 

Carbon Policy Guidance

Operational Carbon:
Codes and Policies
• New Buildings Institute strategies, tools, and 

guides

Both:
Guidebook for Zero Emission Buildings
• City of Boston Department of Neighborhood 

Development
• Outlines key strategies and highlights multiple 

building types

Resources and Incentives:
Embodied Carbon:
Carbon Leadership Forum
• Research, resources, and initiatives

Operational Carbon:
Zero Energy Commercial/Industrial Incentive
• Mass Save technical expertise and financial 

incentives for ZNE projects

Passive House Incentives
• Mass Save Passive House incentives

Whole Home ASHP Pilot
• Program providing rebates for installation of 

whole-home air-source heat pumps

Triple Decker Design Challenge
• Winning designs for replicable and scalable all-

electric energy retrofit approaches for existing 
triple deckers

Triple Decker Retrofit Pilot
• Technocal support, incremental financial 

incentives, and performance monitoring for 
implementation of high-efficiency, all-electric 
retrofits of triple deckers

EmPower Massachusetts
• Initiative offering funding  for exploration, 

development, and implementation of 
projects providing access to clean energy for 
underserved MA populations

Massachusetts RMI Resource Library
• Resources compiled by RMI building 

electrification accelerator program
• Includes legal and technical resources, 

campaign materials, communications tools, and 
presentation slides

• Contact Lisa Cunningham (linked email) for 
more information

Both:
Architecture 2030 Actions
• Provides actions for new and existing buildings 

to obtain zero carbon emissions

https://rmi.org/the-secret-life-of-materials/
https://nesea.org/session/reducing-embodied-carbon-building-materials-how-local-governments-can-help
https://nesea.org/session/reducing-embodied-carbon-building-materials-how-local-governments-can-help
https://nesea.org/be-event/carbon-drawdown-now-building-combat-climate-crisis
https://www.buildinggreen.com/feature/urgency-embodied-carbon-and-what-you-can-do-about-it
https://www.buildinggreen.com/feature/urgency-embodied-carbon-and-what-you-can-do-about-it
https://www.arup.com/perspectives/structural-engineers-hold-the-keys-to-carbon-neutrality
https://www.arup.com/perspectives/structural-engineers-hold-the-keys-to-carbon-neutrality
https://www.shepleybulfinch.com/embodied-carbon-why-does-it-matter/
https://choosetally.com/webinars/
https://choosetally.com/webinars/
https://choosetally.com/webinars/
https://choosetally.com/webinars/
https://rmi.org/implementing-life-cycle-carbon-emissions-standards-in-urban-development/
https://rmi.org/implementing-life-cycle-carbon-emissions-standards-in-urban-development/
https://www.arup.com/-/media/arup/files/publications/z/zero-carbon-healthcare-a-guide.pdf
https://www.arup.com/perspectives/reducing-carbon-emissions-every-working-day
https://builtenvironmentplus.org/road-to-net-zero/
https://carbonleadershipforum.org/clf-policy-toolkit/
https://bpda.app.box.com/s/d8xzejejusb78ofv0i8kph95wnclj39r
https://newbuildings.org/hubs/codes-policy/
https://www.boston.gov/sites/default/files/file/2020/03/200306_DND%20book_FOR%20WEB.pdf
https://carbonleadershipforum.org/
https://www.masssave.com/en/saving/business-rebates/new-buildings-and-major-renovations/zero-net-energy-deep-energy-savings
https://www.masssave.com/saving/residential-rebates/passive-house-incentives
https://www.masscec.com/air-source-heat-pumps-1
https://www.masscec.com/triple-decker-design-challenge
https://www.masscec.com/triple-decker-retrofit-pilot
https://www.masscec.com/empower-massachusetts
http://lisaclimatebrookline@gmail.com
https://architecture2030.org/actions/
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Tools:
Embodied Carbon:
Embodied Carbon Tools: Assessing the Options
• BuildingGreen list of tools for various 

applications

Kaleidoscope Tool
• Payette tool to supplement whole-building 

LCA in early design phases

Beacon Methodology
• ARUP global carbon-reporting tool to identify 

carbon hotspots throughout an organisation’s 
supply chain

Tally
• Autodesk Revit tool to calculate whole building 

LCA and compare designs and materials

EC3
• Building Transparency database of 

construction EPDs

BHoM LCA Toolkit
• Building and Habitats object Model 

collaborative computational development 
project

BEAM
• Builders for Climate Action estimator that 

provides material selection based on building 
dimensions

SE2050
• Structural Engineering Institute basic embodied 

carbon estimator

Athena
• Sustainable Materials Institute LCA software 

tools

Operational Carbon:
Ladybug/Honeybee
• Enables CAD interfaces to host environmental 

simulation engines

Design Explorer and Design Explorer Lite
• Parametric analysis viewers

THERM
• Heat flow modeling tool

Winter Comfort Tool
• Payette tool that displays the impact of glazing 

geometry and U-value on thermal comfort

Both:
Pathfinder
• Climate Positive Design carbon footprint offset 

timeline calculator

2Build or Not 2Build Carbon Calculator
• Zero Net Carbon Collaboration tool to 

compare building renovation and rebuilding

Figure 01: Embodied and operational carbon emissions for new construction 2020-2050. 
Source: Architecture 2030

https://architecture2030.org/new-buildings-embodied/

Figure 02: Massachusetts is Ready for Net Zero Report Cover
Source: https://builtenvironmentplus.org/wp-content/uploads/2021/03/MAisReadyforNetZero_03.01.21.pdf
Figure 03: Breakdown of energy codes for commercial buildings by state.  
Source: Office of Energy Efficiency and Renewable Energy 

https://www.energycodes.gov/status-state-energy-code-adoption

Figure 04: Adoption of Massachusetts Stretch Code by community. 
Source: Massachusetts Department of Energy Resources

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjssdX_

pIPyAhVOVc0KHa8mDlsQFjAAegQIBBAD&url=https%3A%2F%2Fwww.mass.gov%2Fdoc%2Fstretch-code-adoption-by-community-

map%2Fdownload&usg=AOvVaw1isFBY2UNuksKPdTgTQ72r

Figure 05: Definition of carbon neutral buildings. 
Source: Built Environment Plus

Figure 06: Illustration depicting differences between embodied and operational carbon. 

Source: Skanska

https://www.usa.skanska.com/who-we-are/media/press-releases/238250/Skanska-Conceives-Solution-for-Calculating-Embodied-

Carbon-in-Construction-Materials%2C-Announces-Transition-to-OpenSource-Tool

Figure 07: Breakdown of operational carbon emissions by source. 
Source: 

https://www.steelconstruction.info/Operational_carbon

Figure 08: Highly insulated building envelope.
Source: 

Figure 09: Triple-paned windows.
Source: 

Figure 10: Effect of switching to electric heat using MA electric grid.
Source: 

Figure 11: Heat recovery system with 80% energy recovery.
Source: 

Figure 12: Energy consumption reduction after redesign of Sbrega Building.
Source: 

Figure 13: Utility and net savings resulting from addition of geothermal, rooftop solar, and AECs on school building.
Source: 

Figure 14: Breakdown of embodied carbon emissions by source. 
Source: Buro Happold

Figure 15: Graphic depicting high carbon building structure with concrete and steel. 
Source: Buro Happold

Figure 16: Graphic depicting reducing embodied carbon in building structure through use of timber. 
Source: Buro Happold

Figure 17: Reducing footprint of buildings by switching refrigerants. 
Source: Buro Happold

Figure 18: Five major steps in material lifetime that contribute to embodied carbon. 
Source: Architecture 2030

Figure 19: Graph of embodied, operational, and lifetime carbon emissions for a small MA education center. 
Source: Buro Happold

Figure 20: Graph of embodied, operational, and lifetime carbon emissions for 11 Lenox Street, Boston. 
Source: Buro Happold

FIGURES

https://www.buildinggreen.com/news-analysis/embodied-carbon-tools-assessing-options
https://www.payette.com/kaleidoscope/
https://www.arup.com/expertise/services/advisory-services/sustainable-futures/carbon-management
https://choosetally.com/
https://www.buildingtransparency.org/
https://bhom.xyz/
https://www.buildersforclimateaction.org/beam-calculator.html?
https://se2050.org/ecom-tool/
http://www.athenasmi.org/
https://www.ladybug.tools/
http://tt-acm.github.io/DesignExplorer/
http://www.ladybug.tools/design_explorer_lite/
https://windows.lbl.gov/software/therm
https://www.payette.com/glazing-and-winter-comfort-tool/
https://app.climatepositivedesign.com/
https://www.znccollaboration.org/2build-or-not-2build-carbon-calculator



