
 
The location of this meeting is accessible and reasonable accommodations will be provided to persons with 
disabilities who require assistance. If you need a reasonable accommodation, please contact the city of 
Newton’s ADA Coordinator, Jini Fairley, at least two business days in advance of the meeting: 
jfairley@newtonma.gov or (617) 796-1253. The city’s TTY/TDD direct line is: 617-796-1089. For the  
Telecommunications Relay Service (TRS), please dial 711. 

 

 

 

 

 
 

 Public Facilities Committee Agenda 
 

City of Newton 
In City Council 

 
Wednesday, May 5, 2021 

 
The Public Facilities Committee will hold this meeting as a virtual meeting on 
Wednesday, May 5, 2021 at 7:00 pm. To view this meeting using Zoom use this link: 
https://us02web.zoom.us/j/85695430448  or call 1-646-558-8656 and use the 
following Meeting ID: 856 9543 0448 
 
 
Item Scheduled for Discussion: 
 

Referred to Public Facilities & Finance Committees   
#167-21 Appropriate $2.5 million for the Transportation Network Improvement Plan  

HER HONOR THE MAYOR requesting the authorization to appropriate and expend two 
million five hundred thousand dollars ($2,500,000) to supplement funding for the 
Transportation Network Improvement Plan.  

 
#113-21 Resolution in support of EPR and an expanded Bottle Bill 

COUNCILORS LEARY, NORTON, KALIS, KRINTZMAN, NOEL, LUCAS, HUMPHREY, 
GROSSMAN, LIPOF, KELLEY, BOWMAN, DOWNS AND CROSSLEY requesting a resolution 
of the City of Newton supporting Extended Producer Responsibility and expanded 
Bottle Bill.  

 
#294-20 Discussion to require or encourage the use of efficient electric technology   

COUNCILORS CROSSLEY, KELLEY, LEARY, NORTON, ALBRIGHT, GREENBERG, 
AUCHINCLOSS, MARKIEWICZ, NOEL, DANBERG, KALIS, DOWNS, LAREDO & HUMPHREY 
requesting a discussion with the Sustainability Team to consider creating an ordinance 
that may require and/or  encourage the use of efficient electric technology for heating, 
cooling, hot water, cooking and other appliances in new and substantially renovated 
buildings. 

 
Respectfully submitted, 
 
Alison M. Leary, Chair 

mailto:jfairley@newtonma.gov
https://us02web.zoom.us/j/85695430448


Ruthanne Fuller 
Mayor · 

Honorable City Council 
Newton City Hall 
1000 Commonwealth A venue 
Newton, MA 02459 

Honorable City Councilors: 

City of Newton, Massachusetts 
Office of the Mayor 
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I respectfully submit this docket item to this Honorable Council requesting the authorization to appropriate and 
expend $2,500,000 to supplement funding for the Transportation Network Improvement Plan. Funding will come 
from the City's first tranche of American Rescue Plan Act funds set to arrive in City accounts shortly. In the last 
few years, this supplemental funding has come from Free Cash, Overlay Surplus or the Capitalization Fund. The 
pandemic-related revenue shortfalls left the City with much less Free Cash this fiscal year. 

Below is a table showing the Transportation Network Improvement Plan's sources of funding since FY2018. The 
FY2021 budget for the program, revised when the pandemic hit, was $5.5 million. This additional $2.5 million 
increases it to $8.0 million. 

Newton Transportation Network Improvement Program Funding FY18-FY21 

Source FY18 FY19 FY20 FY21 
Chapter 90 $ 2,445,000 $ 2,309,000 $ 1,850,000 $ 2,750,000 
2013 Override and $ 2,154,873 $ 1,640,117 $ 1,710,000 $ 1,350,000 
Operating Budget 
Reclassed $ 982,903 $ 669,235 $ 400,000 

Revenues/Savings 
Free Cash $ 3,929,011 $ - $ 3,000,000 $ 1,000,000 
Overlay Surplus $ - $ 5,000,000 $ 1,750,000 
Capital Stabilization $ 1,250,000 
ARPA $ - $ - $ - $ 2,500,000 

TOTAL $ 9,511,787 $ 9,618,352 $ 9,560,000 $ 8,000,000 

As noted in Commissioner McGonagle's attached memo and road listings, the additional funds will allow the city 
to address high priority road and sidewalk improvements in village center areas. The American Rescue Plan Act 
is designed in part to allow municipalities to move forward with economic recovery projects and to fund projects 
hurt by lost revenues. The City is anticipating approximately $65 million in total ARP A funding, as well as grant 
program funds that are expected at the state level. 

1000 Commonwealth-Avenue Newton, Massachusetts 02459 

www.newtonma.gov 
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Thank you for your consideration of this matter. 

Sincerely, 

Mayor Ruthanne Fuller 
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City of Newton 

Ruthanne Fuller 

Mayor 

DEPARTMENT OF PUBLIC WORKS 
OFFICE OF THE COMMISSIONER 

1000 Commonwealth A venue 
Newton Centre, MA 02459-1449 

To: Maureen Lemieux, Chief Financial Officer 
Jonathan Yeo, Chief Operating Officer 

From: James McGonagle, Commissioner of Public Works 

Subject: Request to Appropriate $2,500,000 for the Transportation Network 
Improvement Plan 

Date: April 26, 2021 

I respectfully request that the Mayor docket the following request to appropriate and expend two 
million five hundred thousand dollars ($2,500,000) to supplement funding for the Transportation 
Network Improvement Plan. 

The Department of Public Works will use the funds to increase the number of streets being paved. In 
addition, these funds will allow for additional bicycle accommodations, sidewalk safety 
improvements and curb ramp adjustments to increase ADA compliance. 

Given the American Rescue Plan Act's focus on economic recovery, DPW has highlighted sections 
of the city near village centers that need substantial road and sidewalk improvements based on the 
latest road condition assessment. Please see the attached list of streets. 

Thank you for your consideration of this matter. 

James McGonagle 
Commissioner 

Telephone: (617) 796-1009 • Fax: (617) 796-1050 • jmcgonagle@newtonma.gov 
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2021 ARPA-Funding: Roadways in Economic Development Areas 

• Albemarle Road (between Watertown Street and Crafts Street) -This portion of 

Albemarle Road is the access and parking for a major recreation area used by residents 

and visitors to the City. The recreation area includes soccer, football, baseball, and 

softball fields, tennis courts, a playground, and a public pool. In addition, this portion of 

Albemarle Road is the bus and parent drop-off for a public preschool and middle school 

This road project will include paving, sidewalk and ramp improvements, new pavement 

markings including ADA symbols, potentially a new bike path, and a refreshed parking 

area that will better serve the residents and visitors. 

• The following pavement management projects are roadways that serve as gateways to 

village centers and serve several small businesses. Roadway improvements and new 

pavement markings including ADA symbols to these streets will provide better access 

for pedestrians, cyclists, and motor vehicle users to retail shops, restaurants, community 

centers, and houses of worship in these centers. 

o Parker Street and Cypress Street - Newton Centre 

o Centre Street (from the Route 9 ramps to Walnut Street) - Highlands 

o Washington Street from Commonwealth Avenue to Perkins Street - West 

Newton 

o Curve Street from Prospect Street to Auburn Street - West Newton 

• Auburndale: Grove Street from Woodland Road to just before Hotel Indigo -This 

portion of road serves a large commuter rail/bus station, several large office buildings, a 

college, and an assisted living center. Roadway and pavement marking improvements 

to this area will benefit employees of the businesses, public transportation users, and 

residents and visitors to both the college and assisted living center. 

• Nonantum: Watertown Street (between Pearl Street to Walnut Street) - This portion of 

roadway runs through a village center with a variety of retail shops, small businesses, 

restaurants, and a small but well-utilized park. The pavement project and new 

pavement markings will compliment recent ADA improvements along this portion of 

Washington Street and will encourage shopping and dining. 

• Newton Corner: Belmont Street, Arlington Street, Ricker Road, Marlboro Street, and 

Ricker Terrace (cluster of streets in Newton Corner) are major walking routes to a 

nearby village Center with small businesses, restaurants, and a transportation node. In 

addition, these roadways are in proximity to Bigelow Middle School and are walking 

routes for the students. Improvements to roadways, sidewalks, and pavement markings 

will encourage visits to the village center and use of public transportation. 
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RESOLUTION NO. ----
RESOLUTION OF THE CITY OF NEWTON ,, 

,.___, 
c;:;;;;~') . 
r--..:, 

SUPPORTING EXTENDED PRODUCER :;;
1
,; 

RESPONSIBILITY AND AN EXPANDED BOTTLE BILL~jc~ ~ F;~ 
3tc:::.:-~-< 1'-' ('") 

WHEREAS, in FY20, 18,175 tons of discarded materials and pfaqucts wire sdrit~ 
to disposal from our community, and the cost per ton is currently $68.97, but is'expbcted:lJ:> ;':i 

..., ,,.,l -·•I'"" I !'·,,j 

significantly increase by 2028; and .;,_ ;:;,;;; 23 CJ 
~- ,;[' -~ ,~,;.,, c:, 

WHEREAS, in FY20, 9,400 tons of discarded packaging and printed pap'er were 
collected at the curb through single stream recycling from our community, and the processing 
cost per ton has increased from $30 to approximately $75 since 2020; and 

WHEREAS, our community has pa· over $92,000 in contamination fees for our 
recycling from late 2017 to early 2019; and 

WHEREAS, local governmen . J:1-,st arrange and pay for the management of 
waste and recycling, and state policies currently Hf~, local :vernments responsible for 
achieving waste diversion goals; and ''<f. 

WHEREAS, municipal recycling progra 
materials from landfills and incinerators; and 

e expanded, diverting more waste 

of material goods, e 
.S. faces a solid waste crisis ste 'fog from overconsumption 

and reliance on single-use plastics; and 

WHEREAS, mun 
banned from disposal or incineratio'' 
funding; and 

usetts faces a finite and dwindling amount of landfill space 
"lities; and 

WHEREAS, China's National Sword policy and the policies of other 
international purchasers ofrecyclables from the U.S., limiting the types and amount ofrecyclable 
materials exported from the U.S., has made recycling more expensive throughout the country, 
and in Massachusetts specifically; and 

WHEREAS, excess packaging, single-use products, products designed for 
disposal, and hazardous products contaminate recycling streams, increasing costs to 
municipalities; and 

WHEREAS, local governments do not have the resources to adequately address 
the contamination rates of recycling streams, nor hard-to-manage and hazardous products; and 
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WHEREAS~ costs paid by local governments to manage products are, in effect, 
subsidies to the producers of products designed for disposal or recycling, and hard-to-manage or 
hazardous products; and 

WHEREAS, there are significant environmental and human health impacts 
associated with improper and inefficient management of all categories of waste, and the costs of 
such impacts are externalized with the burden placed on taxpayers; and 

WHEREAS, Extended Producer Responsibility (EPR) is a policy approach in 
which producers are obligated to pay for and manage the end-q~ijfe collection and 

,,,,,<RM, 

disposal/recycling of their products and/or product packagi11g;1x~flucing costs to municipalities, 
and which has been shown to be effective at increasing rec'Ov'~i(' of materials and reducing costs 
of recycling systems overall; and 

WHEREAS, when the higher costs of responsible jn,a,gement for products are 
placed on the producer, there is an incentive to design products that a':ra'"', ore durable, easier to 
repair and recycle, and less toxic; and 

WHEREAS, there h~:1,peen national support for EPR legislatiofi,iih, the form of 
resolutions and policies (National A

6

'!!!:':A<i'""'~t,i~n of Counties, July 2008; National Ltague of Cities, 
November 2009; US Conference of of~~jJune 2010); and 

'\,jt;~\ .,,, , 
WHEREAS, in January 2QJ2, e 

resolution which supports statewide produ1t:~!~war 
~\;'Vi' 

husetts Municipal Association passed a 
· lation; and 

WHEREAS, the Massachuseri~i Q le Bill, a type ofEPR program enacted in 
1982, has incentivized the collection and recycliijg:;pfup to 70% of deposit containers, reducing 
litter and lo . e cost of recycling or disposa deposit containers from municipal 

-'?~~, , rs, 

-,;;,;,:,,-.,,,,-R RESOLVED, that the Newton City Council instructs the 
Massachusetts Legislature t enact product specific and framework legislation to have producers 
share in the responsibility for product waste management costs by passing extended producer 
responsibility laws, including bills currently under consideration, which will shift costs from 
municipalities and give producers the incentive to design products to make them easier to reuse 
and recycle and less toxic; and 

BE IT FURTHER RESOLVED, that the Newton City Council instructs the 
Massachusetts Legislature and the Governor to support and vote in favor of updating the 
Massachusetts Beverage Container Law by adding to the definition of beverage containers 
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bottled water, sports drinks, tea, wine, spirits, 'nips' and others, and an increase in the deposit fee 
to 10 cents to further reduce litter and waste management costs for municipal governments; and 

BE IT FURTHER RESOLVED, that the Director of Sustainable Materials 
Management of the City of Newton Department of Public Works be authorized to send letters to 
the Massachusetts Municipal Association, MassDEP, the State legislature, and any other local 
government and to use other advocacy methods to urge support for EPR Framework or product 
legislation and related regulations when deemed appropriate; and 

BE IT FURTHER RESOLVED, that the City of Newton encourages all 
manufacturers to share in the responsibility for eliminating waste through minimizing excess 
packaging, designing products for durability, reusability, repairability and the ability to be 
recycled; using recycled materials in the manufacture of new products; and providing financial 
support for collection, processing, recycling, or dis · sal of used materials; and communicating 
with waste haulers and local governments about . f-life management of their products and 
product packaging. 

·\t_~\),i" 
'<.:·:W1fo,i'.h 

PASSED AND ADOPTED by the Ne~ l ouncil, Commonwealth of 
following vote: Massachusetts on -------------

AYES: 
NOES: 
ABSENT: 
ABSTAIN: 

Date: (Illo/day/yefil) 

ATTEST: (Name)~ Clerk 
(Jurisdfotioffna111~) 
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Draft Warrant Article re: Fall 2019 Special Town Meeting Warrant Article 21 

ARTICLE ___. To see if the Town will vote to authorize the Select Board to petition the 
Massachusetts General Court for special legislation, as set forth below, to (1) ratify the adoption, at 
the Fall 2019 Special Town Meeting under Warrant Article 21, an amendment to the Town’s 
General By-Laws inserting Article 8.39 entitled “Prohibition on New Fossil Fuel Infrastructure in 
Major Construction;” (2) authorize the Town to adopt and further amend general or zoning by-
laws that regulate natural gas infrastructure; and (3) authorize the Building Commissioner to 
administer such by-laws, including through the withholding of building permits; provided, 

however, that the General Court may make clerical or editorial changes of form only to the special 
legislation, unless the Select Board approves amendments to the bill before enactment by the 
General Court; and provided further that the Select Board is hereby authorized to approve such 
amendments that are within the scope of the objectives of this petition: 

AN ACT AUTHORIZING THE TOWN OF BROOKLINE TO ADOPT AND 
ENFORCE LOCAL REGULATIONS RESTRICTING NEW FOSSIL FUEL 

INFRASTRUCTURE IN MAJOR CONSTRUCTION. 

Be it enacted as follows: 

SECTION 1.  Article 8.39 of the Town of Brookline’s General By-laws, entitled 
“Prohibition on New Fossil Fuel Infrastructure in Major Construction,” is hereby ratified as 

adopted pursuant to Warrant Article 21 of the Town’s Fall 2019 Special Town Meeting, 
and shall be in full force and effect as of the effective date of this act. 

SECTION 2. Notwithstanding chapter 164 of the General Laws, section 13 of chapter 142 
of the General Laws, the State Building Code, or any other general or special law or 
regulation to the contrary, the town of Brookline is hereby authorized to adopt and further 
amend general or zoning by-laws that restrict new construction or major renovation 
projects that do not qualify as fossil-fuel-free, as defined in section 4 of this act..  

SECTION 3.  Notwithstanding section 7 of chapter 40A of the General Laws, or any other 
general or special law or regulation to the contrary, the Building Commissioner of the town 
of Brookline, or any designee thereof, shall be authorized to enforce restrictions on new 
construction and major renovation projects that do not qualify as fossil-fuel-free, as defined 

in section 4 of this act, including through the withholding of building permits. 

SECTION 4.  As used in this act, the term “fossil-fuel-free” shall refer to construction or 
renovation that results in an entire building or an entire condominium unit that does not 
utilize coal, oil, natural gas or other fossil fuels in support of its operation. 

SECTION 5.  This act shall take effect upon its passage. 

or to take any other action in relation thereto. 
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The following passage is from the 
Governor’s Interim Clean Energy and 
Climate Plan for 2030.  
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Chapter 3. Transforming our Buildings 

3.1. Sector Overview  

The buildings sector in Massachusetts is large and diverse, with over two million individual buildings spanning 
a wide range of construction styles, occupancy needs, ownership, and equipment and with thermal 
requirements that vary greatly based on building configuration, size, age, and use. Currently, emissions in the 
building sector are driven by the combustion of fossil fuels on-site for space and water heating. Although 
emissions in residential and commercial buildings have generally trended downward since 1990 with the 
deployment of energy efficiency measures, weather variation contributes significantly to annual GHG 
emissions from the building sector, with longer and colder winters leading directly to more combustion of fuel 
oil, propane, and natural gas for space heating.  

Because of Massachusetts’ old building stock and cold winters, buildings currently account for almost a third 
(27%) of the Commonwealth’s statewide GHG emissions, second only to the transportation sector. As a result, 
increasing building energy efficiency and electrifying end uses, especially heating, represent a significant 
opportunity to decrease emissions from this sector while reducing homeowner costs and increasing comfort.  

In exploring a Net Zero future—including one pathway designed to specifically test the continued widespread 
use of natural gas, hydrogen, and renewable gas combustion for building services—the 2050 Roadmap 
pathways converged around the deployment of electrification and envelope efficiency improvements for the 
vast majority (at least 60% and potentially over 95%) of all buildings in the Commonwealth by 2050. 
Importantly, to achieve Net Zero in 2050 via either a lower-risk, lower-cost “high electrification” scenario or a 
higher-risk, higher-cost “decarbonized gas” scenario,37 the core required transformations in the building sector 
over the next 10 years are the same. The number of buildings using natural gas, fuel oil, and propane for space 
and water heating must begin to steadily and permanently decline, and the deployment of heat pumps and 
building envelope improvements retrofits must become widespread.  

Figure 7: Historical and anticipated buildings sector GHG emissions. 

37 These risk and cost dynamics are discussed in detail in Chapter 4 of the 2050 Roadmap report and in the accompanying 
Energy Pathways Report and are subject to unanticipated future technological and market break-throughs that are 
unknowable today. 
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3.2. Getting to 45% in 2030: ~ 9.4 MMTCO2e Reduction 

To achieve the 2030 emissions limit and position the Commonwealth to be on a viable pathway to Net Zero in 
2050, emissions in the buildings sector must decrease by about 9.4 MMTCO2e over the next 10 years, dropping 
to about 10 MMTCO2e sector-wide by 2030 (Figure 7).38 The reductions modeled above are split proportionally 
between residential and commercial properties, and require very significant reductions from buildings using 
high-emitting petroleum-based heating fuels: fuel oil and propane. New construction is projected to increase 
emissions between now and 2030, but low-cost policies to accelerate efficiency and electrification primarily 
through a high-performance stretch energy code will greatly reduce the impact from, and future retrofit costs 
associated with, newly constructed buildings. Electrification of space and water heating and the deployment of 
building envelope efficiency improvements (additional wall and ceiling insulation, air sealing, better 
weatherization, new windows) are the primary drivers of emissions reductions.  

Transitioning the buildings sector in a strategic and least cost manner is challenging, as it relies on immediately 
starting to leverage stock-turnover points. The relatively long life of HVAC equipment, often 20-30 years, 
means that equipment installed in the 2020s may still be in service by 2050. This underscores that sales of 
electrified and other clean or renewable heating alternatives need to ramp up quickly to take advantage of as 
many of these transition points—the times during the 2020s when businesses and homeowners will be 
replacing heating systems—as possible.  

About one million residential gas, oil, and propane furnaces and boilers will likely reach their end-of-life 
between 2021 and 2030. Heat pump systems, which provide both winter heating and summer cooling, are 
poised to provide a ready, cost-effective 2050-compliant replacement as they can provide efficient heating in 
cold climates even at outdoor temperatures as low as -15°F. This transition will also provide opportunities for 
households to install high efficiency air conditioning at no additional cost, which is increasingly important in a 
warming climate. However, only a limited number of HVAC installers in Massachusetts have significant 
experience with using heat pumps as a whole home primary heating systems. 

Transitioning to a heat pump HVAC system will have varying impacts on consumer energy costs. Households 
heating with higher cost heating fuels (like oil and propane) will likely have similar or reduced total heating 
costs immediately, while those currently using natural gas for heat may see marginal cost increases in the near 
term that in most cases can be fully offset by future operating cost savings. This consumer cost discrepancy is 
of particular concern regarding low-income households, where any increase in energy cost, even if temporary, 
has the potential to result in financial hardship. Despite potential near-term impacts for current natural gas 
customers, widespread deployment of heat pump systems will translate to overall societal cost savings in the 
coming decades.  

In commercial buildings, about 40% of HVAC equipment is also expected to retire in the next decade. The 2050 
Roadmap analysis indicates that for many of these buildings, heat pump systems will be the least-cost 
decarbonization option, although the diversity of applications and scale in the commercial sector will require 

 
 
38 The substantial emissions reductions required in the 2020s for the building sector reflect a 2050-compliant “on-pace” 
number of stock-rollover building conversions initially focused on higher per-conversion emissions reductions from fuel oil 
to heat pump transitions together with structural, non-jurisdictional limits on the pace of electrification in the 
transportation sector. 
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the use of a range of clean heating solutions. As is the case for residential buildings, these commercial 
replacements represent both the key opportunity for, and the key check on the pace of, cost-effective 
emissions reduction by 2030.   

As building owners deploy heat pumps and other clean heating solutions, it will be very advantageous to 
simultaneously perform (or have previously performed) a deep energy efficiency upgrade to the building 
envelope – its windows, siding, insulation, and roofing. As with other building systems, however, the 
components of a building’s envelope similarly “turn over” infrequently, needing to be replaced only after 
decades of service or as part of a voluntary renovation. Assessing and coordinating stock-turnover and 
investment opportunities for any residence or business, therefore, will be essential to any specific 
implementation strategy. Table 4 summarizes the buildings sector transformations, policies, and associated 
GHG reductions, explored through the rest of this chapter. Detail on each of the numbered strategies and 
actions can be found in the section to follow. 

Table 4: Buildings Sector—illustration of the most likely, cost-effective, and technological feasible approaches 
to achieve the emissions reduction expected and required by this plan (incorporating background trends and 
other known or expected non-policy related changes). 

Buildings 
Equipment or 

Subsector 
Metric Strategy  Action 

GHG Emissions 
Reduction 

Thermal 
Electrification 

Electric space heating deployed across 
approximately one million households 
and 300-400 million square feet of 
commercial real estate. 

B2 
Incentivize and 
Enable Heat Pump 
Adoption  6.8 MMTCO2e 

B3 
Heating Fuel 
Emission Cap 

Decarbonized 
Fuel Blending 

Consistent with diesel fuel in the 
transportation sector, fuel oil blended 
to achieve a ~ 20% reduction in carbon 
intensity by 2030. Pipeline natural gas 
reduced in carbon intensity by 5%. 

B3 
Heating Fuel 
Emission Cap 

2.1 MMTCO2e 

Building 
Envelope 

20% of building stock receives a deep 
energy retrofit, representing about 
three-quarters of all replacement 
points for windows, roofs, etc. 

B2 Realign Mass Save® 
incentives 

1.3 MMTCO2e 
B3 

Heating Fuel 
Emission Cap 

New 
Construction 

A high-performance, passive-house 
level of envelope efficiency building 
code will contribute to the metrics 
above supporting heating fuel 
emissions caps. 

B1 Building Code 
(0.8) MMTCO2e* 

B3 
Heating Fuel 
Emission Cap 

Buildings Subtotal 9.4 MMTCO2e 
*Negative reduction indicates an increase – this reflects partial mitigation of emissions growth 
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Strategies & Policies 

Strategy B1: Avoid Lock-In of Building Systems That Are Not 2050-Compliant 

Building stock turns over slowly, and virtually all buildings constructed in the 2020s are expected to still be 
operational in 2050. Limiting the number of new buildings and building energy systems that must later be 
retrofitted and limiting new emissions and emission sources added in the buildings sector are necessary to 
achieve both 45% in 2030 and Net Zero in 2050. This means avoiding new infrastructure or construction that is 
based on fossil-fuels for heating which would not be 2050 compliant, as well as ensuring that new equipment 
and products within buildings are on the path towards 2050 compliance. 

High-performance stretch energy codes, 
which focus on deep efficiency and 
electrification, represent a key priority to 
ensure newly constructed buildings are 
built to minimize emissions. Highly 
efficient building envelopes can typically 
be obtained for little to no incremental 
cost when constructing a new building. 
Installing heat pumps or other clean 
heating solutions in new buildings can 
maximize the effectiveness of the 
equipment while minimizing costs. New 
construction in the 2020s is projected to 
produce approximately one billion square 
feet of additional building space in 
Massachusetts by 2030. Without 
improving building envelopes over the current baseline building code, where the current fossil fuels are the 
primary source for heating, those new buildings would likely result in annual demands of about 45 trillion 
additional BTUs of fossil fuels (almost all natural gas), and more than 2 MMTCO2e per year in additional GHG 
emissions by 2030.  

Using a phased approach—one that allows Green Communities to opt-in to a new, high-performance stretch 
energy code requiring passive-house level building envelope efficiency starting in 2022, and that is effective as 
the statewide energy code no later than 2028—will allow the building design and construction industry to 
transition while capturing up to 50% or more of all square feet built between 2022 and 2030. Such an 
approach has the potential—given reasonable forecast uncertainties, particularly regarding the variety of 
possible commercial sector energy uses—to cut new building energy use in half, resulting in significant cost 
savings for building owners and occupants and in GHG emissions reductions of more than 1 MMTCO2e per year 

B1 Strategy Actions: 
• DOER will present a new high-performance stretch 

energy code to the Board of Building Regulation and 
Standards in 2021 that allows for Green Communities 
to opt in starting in 2022 and will become mandatory 
and effective statewide no later than January 1, 2028. 

• DOER will work to eliminate Mass Save® incentives 
for fossil fuel equipment in new construction in 2022 
and align incentives with a high-performance building 
code including incentives for Passive House 
construction. 

• EEA will support establishing state appliance 
standards by statute. DOER will work to support 
similar action at the federal level. 
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by 2030 compared to the status quo.39 

Looking directly at end-uses installed in buildings, it is increasingly important to ensure that any new 
equipment or products are as energy efficient as possible. For products with potentially shorter lives—such as 
dehumidifiers or consumer electronics—improving efficiency through federal and state appliance standards 
will help the Commonwealth meet the 2030 emissions reduction target as well as set up a product 
development cycle whereby product improvements and innovation push towards more efficient and lower-
cost products for all.  

Strategy B2: Pivot the Market for Building Envelope Retrofits and Clean Heating Systems 

To achieve emissions reductions of 45% below 1990 levels in 2030 and Net Zero in 2050, the deployment of 
electric and other clean HVAC systems, as well as building envelope improvement retrofits across the existing 
building stock, must rapidly scale. Although the strategies presented herein will allow for other actions to help 
achieve required emissions reductions, the lowest-cost strategies identified in the 2050 Roadmap called for 
the deployment of heat pumps in the vast majority of the Commonwealth’s three million residential 
households, a combination of electrification 
solutions for commercial buildings, and building 
envelope upgrades reaching about 75% of all 
building shells by 2050. This represents a 
significant challenge to be undertaken over the 
next 30 years, and, because new equipment 
installed in the next ten years is likely to still be 
in service by 2050, highlights the importance of 
not deferring deployment of these solutions. As 
part of that deployment, the biggest cost-savings 
and emissions reduction opportunity in the next 
decade is the simultaneous electrification of 
high-cost, high-emissions fuel oil heating systems 
together with the deployment of building 
envelope efficiency upgrades in older homes.  

Mass Save®, the statewide efficiency program, is 
one tool primed to help drive the near-term 
delivery and installation of decarbonization 
technology as additional programs and policies 
are developed. In order to better align Mass 
Save® with the state’s GHG emissions reduction 
targets and requirements, DOER will work with 
the Commonwealth’s Energy Efficiency Advisory 
Council (EEAC) and Mass Save® program 

 
 
39 The COVID-19 pandemic adds significantly to uncertainty in the new construction industry, as new development 
patterns may not reflect previous population forecasts nor will distribution of housing and commercial typologies 
necessarily reflect previous patterns. 

B2 Strategy Actions: 
• DOER will work to phase out incentives for fossil fuel 

heating systems as soon as possible, limiting fossil 
fuel heating system incentives in the 2022-2024 
Three Year Plan, and ending all fossil fuel heating 
system incentives by the end of 2024.  

• DOER will work to increase electrification through 
Mass Save® programs through air source and ground 
source heat pump incentives and consumer 
education in 2022-2024. 

• DOER will work to expand access to energy efficiency 
and clean heating for low- and moderate-income 
renters and homeowners in EJ communities through 
targeted community-based incentives and outreach 
programs, and increased funding for pre-
weatherization barriers. 

• EEA and DOER will seek near-term means to enhance 
MassCEC funding to support continued market 
development for building decarbonization.  

• MassCEC will refine and enhance workforce 
development programs related to building 
decarbonization and will investigate the need for air-
source heat pump certification and workforce 
training.  
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administrators with the goal of ensuring that the cost of long-term GWSA compliance is included in all program 
cost-benefit calculations, incentives for fossil-fuel heating systems are limited during the program’s next 3-year 
cycle (2022-2024), and all available program resources are directed to clean heating systems no later than the 
end of 2024. DOER will also work to ensure that Mass Save® develops increased air source and ground source 
heat pump incentives and consumer education in 2022-2024 and expands access to energy efficiency and 
clean heating for low- and moderate-income renters and homeowners in Environmental Justice communities 
through targeted community-based incentives and outreach programs, and increased funding for pre-
weatherization barriers. 

In addition to Mass Save® driving near-term market adoption, there are other programs through municipal 
utilities, non-profits, municipalities, and MassCEC that can and must continue to focus their attention on 
incentivizing and enabling heat pump adoption and building envelope improvements, especially in 
residential buildings, which represent the single biggest source of building emissions in Massachusetts. 
MassCEC will continue to expand market development initiatives to demonstrate cost-effective building 
decarbonization solutions; engage, educate, and facilitate consumers and communities to increase the breadth 
and depth of adoption; and work with industry to facilitate development of the technologies, workforce, 
practices, and business models needed to achieve this aggressive trajectory of building decarbonization. 
MassCEC will also work in conjunction with Mass Save® to establish and implement strategies to increase heat 
pump adoption, enhance realization of consumer benefits for households and communities that are 
underrepresented in building decarbonization (including those that are low- and moderate-income, renters, 
minorities, and limited English language proficiency and develop innovative solutions that can be scaled.  

Broader consumer education around the need for, and the benefits of, building electrification has the 
potential to help inform wise investments over the next ten years. DOER has developed a Home Energy 
Scorecard that works with both the U.S. Department of Energy Home Energy Score designed for existing 
homes and the Residential Energy Services Network (RESNET) Home Energy Rating System (HERS) ratings used 
in most newer homes and, if implemented, would help inform homeowners and renters alike of the potential 
improvements in efficiency and GHG reduction opportunities in their homes.  

Strategy B3: Convene the Commission and Task Force on Clean Heat & Cap Heating Fuel Emissions 

Decarbonizing over two million individual buildings in Massachusetts is an immense challenge in terms of scale 
and logistics. While the 2050 Roadmap and other similar studies have found air-source heat pumps to be the 
most economical clean heating solution for almost all single-family homes and other small residential 
buildings, the diverse building stock in Massachusetts will require a range of options. There is not a one-size-
fits-all solution, and not every building in Massachusetts can currently be cost-effectively 
electrified. Nevertheless, the current level of natural gas use for building heating and the continued use of 
petroleum heating oil is inconsistent both with achieving Net Zero in 2050 and a 45% reduction from the 1990 
baseline in 2030. 

Given the urgency and difficulty of meeting our goals in the buildings sector, by 2023 the Commonwealth will 
impose a long-term, declining caps on heating fuel (gas, oil, propane) emissions. In 2021, the Commonwealth 
will convene a special Commission on Clean Heat supported by an EEA-led, cross-secretariat, inter-agency Task 
Force on Clean Heat.  
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With consideration given to differences 
across the state, the Commission and Task 
Force will make a recommendation to EEA 
before the end of 2021 regarding the 
structure and levels for long-term emissions 
caps on heating fuels consistent with the 
findings of the 2050 Roadmap, the 2030 
emissions limit, and this plan. By the end of 
2022 and after considering the findings of 
the related, on-going DPU investigation,40 
the Commission and Task Force will propose 
the statutory, regulatory, and financing 
mechanisms needed to ensure the 
development of reliable and affordable clean 
heat solutions for the Commonwealth’s 
buildings.  

In addition to the structure and levels for 
long-term emissions caps on heating fuels, and the findings of the on-going DPU investigation working to safely 
and equitably align utility business models with the achievement of Net Zero in 2050, additional issues for 
consideration by the Commission and Task Force include: 

• Innovative utility business models to affordably deploy clean heating systems and deep energy 
retrofits; 

• Zero up-front capital solutions for low income and affordable housing residents; 
• Performance and reporting standards and requirements for large, commercial, and industrial buildings; 
• Long-term financing mechanisms to support and enable building decarbonization; 
• Potential for sustainable and cost-effective market deployment of biofuels, renewable natural gas, and 

hydrogen for space heating; 
• Market support for air- and ground-source heat pumps and other clean heat solutions; 
• Supply chain and workforce development; 
• Transparency, benchmarking, labeling, and rental standards. 

 
* * * 

While other sectors in this report are presented with an emissions range, representing both uncertainty and a 
greater level of program optionality, driving the most aggressive pace possible in the building sector 
represents a key element to position the Commonwealth to achieve Net Zero by 2050 given the slow pace of 
building equipment turnover. The holistic sector caps identified here establish the boundaries of the emissions 
reductions the Commonwealth must achieve without dictating the means by which it will do so. This stands in 
contrast, for example, to more technology-specific policies discussed in the Transportation Sector, in which the 

 
 
40 DPU 20-80, investigation by the Department of Public Utilities on its own Motion into the role of gas local distribution 
companies as the Commonwealth achieves its target 2050 climate goals. 

B3 Strategy Actions: 
• The Baker-Polito Administration will convene a 

Commission and Task Force on Clean Heat by May 
2021. 

• MassDEP will develop and implement by 2023 a long-
term declining emissions cap on heating fuels 
following consultation in 2021 with the Commission 
and Task Force on Clean Heat regarding the cap 
structure and levels consistent with meeting or 
exceeding GWSA required emissions reduction levels.  

• The Commission and Task Force on Clean Heat will 
propose, by 2023, statutory, regulatory, and financing 
mechanisms needed to ensure the development of 
reliable and affordable clean heat solutions for the 
Commonwealth’s buildings. 
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relatively shorter lifespans of LDVs affords more flexibility to allow the ZEV market to scale more organically. 
The Commission and Task Force's work to recommend specific cap levels and the implementation approaches 
to reach them, will be undertaken with the understanding that the level of required emissions in the Building 
Sector implicates not only the ability of the Commonwealth to achieve 45% in 2030, but also its ability to 
achieve Net Zero in 2050. 
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AGB draft, 10.2.20 

To: Public Facilities Committee  
From: Ann Berwick, Co-Director of Sustainability 
Re: Relative Cost of Gas versus Heat Pump System for New Residential Construction 
Date: October 5, 2020 

I’ve tried here to answer four questions for new residential construction1: 

1. Which is more expensive to purchase and install: a gas-fueled2 or an electric heat pump
system for heating, cooling, and hot water?

2. What are the relative annual operating costs of these systems?
3. If only a water heater is installed, is a heat pump or gas water heater more expensive?
4. On this stand-alone basis, how do the annual operating costs of these hot water heaters

compare?

Executive Summary 

It’s impossible to give a precise answer to these questions.  Everyone who tries to estimate 
these costs, as well as studies of the issue, make different assumptions (for example, size and 
design of the house, local labor costs, local climate, amount of home insulation, quality of 
system installed, future prices of gas versus electricity).   

That said, here’s what various estimates tell us about heat pump technology in new residential 
construction: 

• Equipment/installation costs for gas versus heat pump heating, cooling, and hot water
systems are comparable.

• Annual operating costs for a heat pump heating, cooling, and hot water system is
probably at least $500 more than for a gas system.  That is largely a function of the
relative cost of electricity and natural gas.

• Equipment/installation costs for a gas versus a heat pump water heater, on a stand-
alone basis, are hard to determine.  This is the area where the estimates are least
aligned, perhaps because I’ve been able to find more estimates for water heaters than
for whole system installations.

1 For both annual operating costs and installation costs, it is important to note that estimates refer to new home 
construction and not to retrofits. 

2 Throughout, the comparison is of gas to heat pumps.  No one would build a new home in Newton using oil or 
propane for heating.  Heat pumps would always win on cost as compared to these other fuels. 
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o Comparing a more commonly used tank variety water heater to a heat pump 
water heater, the heat pump is more expensive by about $1,000 to $1,400. 

o Comparing a less commonly used tankless type of gas water heater to a heat 
pump water heater, by some estimates the gas heater is more expensive. 
 

• Annual operating costs for a gas versus heat pump water heater, on a stand-alone basis, 
are very similar. 
 

I draw two overall conclusions: 
 

1. An expert from New Ecology, Inc.3 opined to me, “There is more variability among the 
gas and electric system options than there is between the two on price.”  This seems to 
me, when all is said and done, the most useful conclusion. 

2. Heat pump technology is not, given current policy, a money-saver; nor are its additional 
costs, if any, burdensome in the context of new home construction in Newton (at well 
less than 1% of annual home ownership costs).  Of course, all of these cost comparisons 
could look quite different—and more favorable for heat pump technology—with a price 
on carbon and a greener electric grid.  

Discussion 

These are my information sources:  

• Jeremy Koo (Cadmus Group) and Jesse Gray (Brookline Town Meeting member) 
presented their estimates to the Public Facilities Committee of the Newton City Council.  

• The NMR Group published a report on the relative costs of gas versus heat pump 
systems (based on new home construction in Worcester)4. 

• Bill Ferguson estimated costs separately from these three, based on empirical inquiry as 
opposed to modeling.  (Bill’s estimates are for installation, but not annual operating 
expenses.) 

• For different types of water heaters, Consumer Reports gives equipment, purchase, and 
operating costs5. 

• I spoke with various energy experts. 
 
However, it emerged that both Jeremy’s and Jesse’s estimates derive from the same NMR 
report, although they contain significant adjustments: in Jeremy’s case, for labor costs in 

 
3 Email communication from Tom Chase, New Ecology, Inc., to Ann Berwick, July 29, 2020. 

4 RLPNC 17-14: “Mini-Split Heat Pump Incremental Costs Assessment,” Final Report, NMR Group, Inc., November 
27, 2018. 

5 “Tankless Water Heaters vs. Storage Tank Water Heaters,” Consumer Reports, January 25, 2019, 
https://www.consumerreports.org/water-heaters/tankless-water-heaters-vs-storage-tank-water-heaters/. 
 

294-20



 3 

Newton (as compared to labor costs in Worcester, as modeled in the NMR report) and for 
ducting6; in Jesse’s case, for the availability of State rebates and incentives.   
 
I also reviewed the Rocky Mountain Institute (RMI) report, The Economics of Electrifying 
Buildings (2018)7, and discussed the relative cost issues with staff at New Ecology, Inc. and with 
other experts. 
 
Equipment/installation costs for gas versus heat pump heating, cooling, and hot water 
systems 
 
Although I cannot answer the question precisely as to which system costs more to install in a 
new home, here’s the available information: 
 

• As among the estimates in Table 1 for a heat pump system, NMR’s/Jesse’s 
(approximately $12,000) and Bill’s ($14,160)8 are the most closely aligned. Jeremy’s 
($23,300) is an outlier.  Note that NMR’s/Jesse’s estimates derive from modeling and 
that Bill’s are empirical, which should increase confidence in the estimates.  It’s possible 
that Jeremy over-adjusted for the cost of ducting/labor as between Worcester and 
Newton, in his (explicit) effort to be conservative.   

• For a gas system as shown in Table 1, and putting aside Jeremy’s high number for a gas 
system, the estimates range from $11,700 to $16,700.  In other words, the installation 
costs of the heat pump and gas systems are comparable. 

• There are at least two reasons why all of these estimates—and not just Jeremy’s—may 
be on the high side for a heat pump system:   
 

o None of these estimates takes into consideration the cost of a gas hook-up, 
which a new all-electric home could avoid.9   

 
6 This includes a significant increase in total labor hours needed to install a new whole-building ductwork system 
(determined through RSMeans and in consultation with Newton building experts), and an adjustment in labor 
costs to reflect the higher cost of labor in Newton compared to Worcester as assumed in the original NMR study 
(sourced from RSMeans City Cost Index 2020).   
 
7 “The Economics of Electrifying Buildings: How Electric Space and Water Heating Supports Decarbonization of 
Residential Buildings,” Rocky Mountain Institute. 
 
8 Bill’s sources for his figures are unclear as to whether the costs of duct work are included in the heat pump 
system estimates  Those sources do not include an energy recovery ventilator (ERV).  The NMR report (and, hence, 
Jeremy’s and Jesse’s estimates) does include ERV costs, which the NMR report  lists at $1,173. 
 
9 Most streets in Newton already have gas infrastructure, so the cost of a gas hook-up that could be avoided for an 
all-electric house is for a gas “service,” not a gas main (highly variable for a service, but estimated at between 
$1,500 and $3,000). 
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o At least at present, Massachusetts rebates for heat pumps are higher than for 
gas systems.10   

o As discussed in the section below on water heaters standing alone, NMR’s and 
Jeremy’s estimates include the assumption that the water heater is the tankless 
variety. 

Annual operating costs for gas versus heat pump heating, cooling, and hot water systems 

As for annual operating costs, it appears that Jesse and Jeremy relied solely on the NMR report, 
concluding that the heat pump system costs $500 more per year than the gas system.  (Bill 
does not provide estimates for annual operating costs.)  This is a function of the relative price of 
gas versus electricity.  Gas prices are currently low, but it is difficult to predict the future price 
differential.  Experts I’ve discussed this with believe this number may be on the slightly low 
side. 

By contrast, one other observation comes from the Rocky Mountain Institute report, The 
Economics of Electrifying Buildings (2018), which concludes: “In many scenarios, notably for 
most new home construction,… electrification reduces costs over the lifetime of the 
appliances when compared with fossil fuels” (emphasis added).  Table 2 reflects this, with cost 
estimates based on the city in the RMI study with a climate most similar to Newton’s, i.e., 
Providence, RI.  The RMI estimates suggest that electrification is cost-competitive with gas for 
new residential construction.  However, we are aware that some of its assumptions are 
optimistic, e.g., for the installed cost of heat pumps.   

Equipment/installation costs for gas versus heat pump water heater, on a stand-alone basis 

The equipment and installation cost estimates for a gas water heater, whether a tank or a 
tankless variety, versus a heat pump hot water heater are, frankly, hard to interpret. 

The gas water heater cost estimate in the NMR report ($2,512) is based on the less commonly 
used tankless heater as opposed to the more familiar tank variety.  Consumer Reports’ estimate 
for the purchase and installation of a tankless hot water heater is $1,987.  Consumer Reports’ 
and Bill’s estimates for a tank variety water heater are $1,300 and $1,700, respectively.  
Tankless water heaters are less common but growing in popularity, according to Consumer 
Reports.  Thus, it seems clear that the NMR report, and Jeremy, are on the high side for the 
type of water heater that is most commonly installed. 

 

10 I have not included the availability of rebates in the calculations, because they may vary substantially over 
relatively short time periods. 
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For heat pump water heater equipment/installation, the numbers range from approximately 
$1,600 (Consumer Reports and NMR) to $2,700 (Bill), but experts I’ve conferred with seem to 
think that Bill’s estimate is more accurate.  I’ve been unable to explain the magnitude of this 
difference.  If Bill’s estimate is correct, a heat pump hot water heater is more expensive than 
both tank variety and tankless hot water heaters.  If NMR is more accurate for a heat pump hot 
water heater, then the costs of a gas water heater and heat pump water heater are 
comparable, even using Bill’s relatively high estimate for a heat pump water heater. 

Annual operating costs for gas versus heat pump water heater, on a stand-alone basis 

As appears from Table 3, the annual operating costs for a gas water heater, whether a tank or 
tankless variety, as compared to a heat pump water heater, are extremely close. 

Conclusion 

Having struggled to reconcile these various estimates, I think that to some extent the search for 
precision obscures rather than elucidates the meaningful conclusions. 

From the discussion above, here’s what the numbers tell us: 

• Equipment/installation costs for gas versus heat pump heating, cooling, and hot water 
systems are comparable. 

• The annual operating cost for a heat pump heating, cooling, and hot water system is 
probably at least $500 more than for a gas system.  That is largely a function of the 
relative cost of electricity and natural gas. 

• Equipment/installation costs for a gas versus a heat pump water heater, on a stand-
alone basis, are hard to determine.  This is the area where the estimates are least 
aligned, perhaps because I have more estimates. 
 

o If we use Bill’s figure for a gas water heater, assume the tank heater variety and, 
conservatively, use Bill’s figure for a heat pump water heater, the heat pump 
heater is $1,000 more expensive than the gas water heater.   

o If we use Consumer Reports’ figure for a gas water heater, assume the tank 
heater variety and, conservatively once again, use Bill’s figure for a heat pump 
water heater, the heat pump heater is $1,400 more expensive. 

o However, according to some estimates, the heat pump water heater is less 
expensive than the tankless type of gas water heater, by varying amounts. 
 

• Annual operating costs for gas versus heat pump water heaters, on a stand-alone basis, 
are very similar. 

In all cases, the differences in cost are minimal when taken in the context of an important point 
that Jeremy makes.  Recall that what we are discussing here is new construction.  The median 
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price of a new home in Newton is approximately $1.2 million.11  Jeremy’s calculations, which 
use his cost estimates for a gas versus mini-split heat pump system (which, as already noted, 
are higher than the other projections included here), estimate the annual cost of 
homeownership (including heating, cooling, water, sewer, electricity, insurance, property taxes, 
mortgage) for a gas home is $72,969, as compared to $73,544 for an all-electric home.  This 
estimate implies a difference of $575 in annual home ownership costs, or 0.78% of yearly 
homeownership costs.  We emphasize that this is using Jeremy’s cost estimate for a heat pump 
system, which is higher than the other estimates.  In other words, whatever difference, up or 
down, exists between the costs of a gas and a heat pump system for a new home is extremely 
small compared to the annual costs of homeownership in Newton.  This observation does not 
take into consideration the point made above, that a price on carbon and a greener electric grid 
would be favorable for the cost of heat pump technology. 

*** 

Cost Estimate Tables 

To the extent possible, the cost estimates that follow in the tables below are for a single-family 
home that complies with the Massachusetts Stretch Energy Code, with two floors, an 
unfinished basement, and 2,500 square feet of living space.   

Table 1:  Cost comparison, installation and annual, for gas vs. ducted heat pump heating and 
cooling, and hot water  

 Gas furnace 
and hot water, 
with central 
AC, installed 
cost 

Heat 
pump 
system, 
installed 
cost 

Difference in 
installed costs 

Gas 
furnace 
and hot 
water, 
with 
central 
AC, 
annual 
cost 

Heat 
pump 
system, 
annual 
cost 

Difference 
in annual 
costs 

Gray/Brookline 

 

$11,700  $12,100 
adjusted 
to remove 
rebates) 

Heat pump 
system $400 
more expensive 

$1,500 $2,000  Heat pump 
system 
$500 more 
expensive 

 
11 This figure appears to refer to new home sales in Newton, not to new construction alone.  Many newly 
constructed homes in Newton are much larger than the existing homes sold, making Jeremy’s estimate of the cost 
of an all-electric home as a percentage of the cost of home ownership likely to be conservative.  However, his 
estimate is close enough for the purposes of the point made here. 
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NMR report, 
tankless water 
heater 

$11,724  $12,478  

 

Heat pump 
system system 
$754 more 
expensive 

$1,511 $2,007 Heat pump 
system, 
$496 more 
expensive 

Koo/Newton, 
tankless water 
heater 

$20,000 
(adjusted for 
ductwork labor 
costs) 

$23,300 
(adjusted 
for 
ductwork 
labor 
costs) 

Heat pump 
system $3,300 
more expensive 

$1,511 $2,007 
($1,362 
with 
solar) 

Heat pump 
system 
$496 more 
expensive 

Bill’s estimates, 
Rheem 50-gal 
tank style ( (no 
annual cost 
estimates 
provided) 

$16,700 $14,160  Heat pump 
system $2,540 
less expensive 

Not 
provided 

Not 
provided 

 

 

Table 2:  Another point of comparison (net present costs) for gas versus heat pump heating, 
cooling, and hot water  

 Gas system Heat 
pump 
system 

 

RMI REPORT 
COMPARISON OF 
15-YEAR NET 
PRESENT COSTS 
OF WATER 
HEATING AND 
SPACE 
CONDITIONING 
FOR 
PROVIDENCE RI 
(THOUSAND $)  

$16,600  $14,300  Heat pump 
system $2,300 
less expensive 
net present costs  

 

Table 3:  Cost comparison, installation and annual, for gas vs. heat pump hot water, stand-
alone installation 
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 Gas 
water 
heater, 
installed 
cost 

Heat pump  
water 
heater , 
installed 
cost 

Difference 
in 
installation 
costs 

Gas 
water 
heater, 
annual 
cost 

Heat 
pump 
water 
heater, 
annual 
cost  

Difference 
in annual 
costs 

Gray/Brookline 
(no separate 
water heater 
costs provided) 

      

Bill’s estimates, 
Rheem 50-gal 
tank style  gas 
(no annual cost 
estimates 
provided) 

$1700 $2,700 Heat pump 
$1,000 
more 
expensive  

Not 
provided 

Not 
provided 

 

NMR report 
(tankless gas) 

$2,51212 $1,680 Gas heater 
$832 more 
expensive  

$127 $146 Heat pump 
$19 more 
expensive 

Koo/Newton 
(tankless gas) 

$2,90010 $1,800 Gas heater 
$1,100 
more 
expensive  

$127 $146 
($99 
with 
solar) 

Heat pump 
$19 more 
expensive 
(Heat 
pump $28 
less 
expensive 
with solar) 

Consumer 
Reports 
(tankless gas) 

$525-
$1,150 
plus 
$800-
$1,500 
 
Median 
= $1,987 

 

$1,200 for 
equipment 
but doesn’t 
specify 
installation 
amount 

 

Difficult to 
ascertain, 
because 
installation 
cost not 
included 

$195 $240 Heat pump 
$45 more 
expensive 

Consumer 
Reports (tank 
style gas 50-gal) 

$600 
plus 
$700 = 
$1,300 

$1,200 for 
equipment 
but doesn’t 
specify 

Difficult to 
ascertain, 
because 
installation 

$245 $240 Gas $5 
more 
expensive  

 
12 However, Jeremy’s view is that for a tank style as opposed to a tankless hot water heater, Bill’s estimate is 
“close” to what he “would guess.”  Email communication to Ann Berwick, September 15, 2020. 
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installation 
amount 

 

cost not 
included 
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TO: Public Facilities Committee 
FROM:  Councilors Alison Leary & Emily Norton 
RE: Building Electrification: Next Steps 
DATE: February 17, 2021 

The Public Facilities Committee has been discussing the concept of building electrification since 
December 2019, because replacing fossil fuels with renewable sources of energy is a key 
strategy for reducing greenhouse gas emissions.  

● The Newton Climate Action Plan (adopted 2019) lists building electrification as an
important component to fight climate change and achieve net zero greenhouse gas
emissions by 2050.

● Building electrification is referenced in Governor Baker’s Interim Clean Energy and
Climate Plan for 2030: “increasing building energy efficiency and electrifying end uses,
especially heating, represent a significant opportunity to decrease emissions from this
sector while reducing homeowner costs and increasing comfort.”

Over the last year we have held meetings with speakers discussing high efficiency electric 
powered heating and cooling technologies and their relative costs. From these presentations it 
is clear there are many technologies available for heating one’s home and/or water. As 
Sustainability Co-Director Ann Berwick’s October 5, 2020 memo lays out, the cost estimates 
were quite varied, but as we are only talking about new construction and major renovations, the 
cost differential for heat pump technologies versus gas-fired combustion is well under 1% of the 
annual operating costs of a new home in Newton. In addition it is expected that over time costs 
for heat pumps will come down with increased market demand, as they have for all other new 
technologies (computers, cell phones, solar panels, wind turbines).  

Possible Next Steps 

The City Council may initiate a home rule petition. 

One of the options we discussed early on in committee was to seek an ordinance requiring that 
new construction and major renovations use only electric-powered, high efficiency heating 
technologies (i.e., heat pumps) to reduce or eliminate the on-site combustion of fossil fuels (oil 
or natural gas). Unfortunately it appears Newton does not have authority under State law to take 
such a step, as evidenced by Attorney General Healey striking down Brookline’s by-law 
requiring electrification in new construction.  

What the City Council may do is send a home rule petition to the State Legislature 
requesting authority for the City of Newton to pass an ordinance requiring the 
electrification of heating and cooling in new construction and significant renovations.   
Arlington and Brookline have already approved Home Rule petitions.  Lexington, Acton, 
Concord, and Belmont are moving forward.  A couple of others cities are moving 
forward as well, but don’t have confirmed dates for consideration. 
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Anyone following the recent news might reasonably ask, “Will a net-zero stretch code obviate 
the need for a building electrification ordinance?” The state legislature voted in favor of an 
ambitious climate change bill in December that was subsequently vetoed by Governor Baker, 
but the legislature recently approved the same Bill. It was approved by a veto-proof majority so 
it will likely pass, although possibly with amendments. It includes a directive to create a “net-
zero” stretch code, but this code would not necessarily eliminate the need for an electrification 
requirement.  This is because, at one end of the spectrum, a net-zero stretch code could be 
written so as to explicitly require electrification; at the other end, a net-zero code could allow 
low-value offsets to compensate for significant on-site deficits.  It is highly unlikely that a net-
zero code will require electrification, and likely that it will include a good deal of flexibility. 

The Council should consider whether it wishes to initiate a home rule petition, along with several 
neighboring communities. 
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AGB draft, 10.2.20 

To: Public Facilities Committee  
From: Ann Berwick, Co-Director of Sustainability 
Re: Relative Cost of Gas versus Heat Pump System for New Residential Construction 
Date: October 5, 2020 

I’ve tried here to answer four questions for new residential construction1: 

1. Which is more expensive to purchase and install: a gas-fueled2 or an electric heat pump
system for heating, cooling, and hot water?

2. What are the relative annual operating costs of these systems?
3. If only a water heater is installed, is a heat pump or gas water heater more expensive?
4. On this stand-alone basis, how do the annual operating costs of these hot water heaters

compare?

Executive Summary 

It’s impossible to give a precise answer to these questions.  Everyone who tries to estimate 
these costs, as well as studies of the issue, make different assumptions (for example, size and 
design of the house, local labor costs, local climate, amount of home insulation, quality of 
system installed, future prices of gas versus electricity).   

That said, here’s what various estimates tell us about heat pump technology in new residential 
construction: 

• Equipment/installation costs for gas versus heat pump heating, cooling, and hot water
systems are comparable.

• Annual operating costs for a heat pump heating, cooling, and hot water system is
probably at least $500 more than for a gas system.  That is largely a function of the
relative cost of electricity and natural gas.

• Equipment/installation costs for a gas versus a heat pump water heater, on a stand-
alone basis, are hard to determine.  This is the area where the estimates are least
aligned, perhaps because I’ve been able to find more estimates for water heaters than
for whole system installations.

1 For both annual operating costs and installation costs, it is important to note that estimates refer to new home 
construction and not to retrofits. 

2 Throughout, the comparison is of gas to heat pumps.  No one would build a new home in Newton using oil or 
propane for heating.  Heat pumps would always win on cost as compared to these other fuels. 
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o Comparing a more commonly used tank variety water heater to a heat pump 
water heater, the heat pump is more expensive by about $1,000 to $1,400. 

o Comparing a less commonly used tankless type of gas water heater to a heat 
pump water heater, by some estimates the gas heater is more expensive. 
 

• Annual operating costs for a gas versus heat pump water heater, on a stand-alone basis, 
are very similar. 
 

I draw two overall conclusions: 
 

1. An expert from New Ecology, Inc.3 opined to me, “There is more variability among the 
gas and electric system options than there is between the two on price.”  This seems to 
me, when all is said and done, the most useful conclusion. 

2. Heat pump technology is not, given current policy, a money-saver; nor are its additional 
costs, if any, burdensome in the context of new home construction in Newton (at well 
less than 1% of annual home ownership costs).  Of course, all of these cost comparisons 
could look quite different—and more favorable for heat pump technology—with a price 
on carbon and a greener electric grid.  

Discussion 

These are my information sources:  

• Jeremy Koo (Cadmus Group) and Jesse Gray (Brookline Town Meeting member) 
presented their estimates to the Public Facilities Committee of the Newton City Council.  

• The NMR Group published a report on the relative costs of gas versus heat pump 
systems (based on new home construction in Worcester)4. 

• Bill Ferguson estimated costs separately from these three, based on empirical inquiry as 
opposed to modeling.  (Bill’s estimates are for installation, but not annual operating 
expenses.) 

• For different types of water heaters, Consumer Reports gives equipment, purchase, and 
operating costs5. 

• I spoke with various energy experts. 
 
However, it emerged that both Jeremy’s and Jesse’s estimates derive from the same NMR 
report, although they contain significant adjustments: in Jeremy’s case, for labor costs in 

 
3 Email communication from Tom Chase, New Ecology, Inc., to Ann Berwick, July 29, 2020. 

4 RLPNC 17-14: “Mini-Split Heat Pump Incremental Costs Assessment,” Final Report, NMR Group, Inc., November 
27, 2018. 

5 “Tankless Water Heaters vs. Storage Tank Water Heaters,” Consumer Reports, January 25, 2019, 
https://www.consumerreports.org/water-heaters/tankless-water-heaters-vs-storage-tank-water-heaters/. 
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Newton (as compared to labor costs in Worcester, as modeled in the NMR report) and for 
ducting6; in Jesse’s case, for the availability of State rebates and incentives.   
 
I also reviewed the Rocky Mountain Institute (RMI) report, The Economics of Electrifying 
Buildings (2018)7, and discussed the relative cost issues with staff at New Ecology, Inc. and with 
other experts. 
 
Equipment/installation costs for gas versus heat pump heating, cooling, and hot water 
systems 
 
Although I cannot answer the question precisely as to which system costs more to install in a 
new home, here’s the available information: 
 

• As among the estimates in Table 1 for a heat pump system, NMR’s/Jesse’s 
(approximately $12,000) and Bill’s ($14,160)8 are the most closely aligned. Jeremy’s 
($23,300) is an outlier.  Note that NMR’s/Jesse’s estimates derive from modeling and 
that Bill’s are empirical, which should increase confidence in the estimates.  It’s possible 
that Jeremy over-adjusted for the cost of ducting/labor as between Worcester and 
Newton, in his (explicit) effort to be conservative.   

• For a gas system as shown in Table 1, and putting aside Jeremy’s high number for a gas 
system, the estimates range from $11,700 to $16,700.  In other words, the installation 
costs of the heat pump and gas systems are comparable. 

• There are at least two reasons why all of these estimates—and not just Jeremy’s—may 
be on the high side for a heat pump system:   
 

o None of these estimates takes into consideration the cost of a gas hook-up, 
which a new all-electric home could avoid.9   

 
6 This includes a significant increase in total labor hours needed to install a new whole-building ductwork system 
(determined through RSMeans and in consultation with Newton building experts), and an adjustment in labor 
costs to reflect the higher cost of labor in Newton compared to Worcester as assumed in the original NMR study 
(sourced from RSMeans City Cost Index 2020).   
 
7 “The Economics of Electrifying Buildings: How Electric Space and Water Heating Supports Decarbonization of 
Residential Buildings,” Rocky Mountain Institute. 
 
8 Bill’s sources for his figures are unclear as to whether the costs of duct work are included in the heat pump 
system estimates  Those sources do not include an energy recovery ventilator (ERV).  The NMR report (and, hence, 
Jeremy’s and Jesse’s estimates) does include ERV costs, which the NMR report  lists at $1,173. 
 
9 Most streets in Newton already have gas infrastructure, so the cost of a gas hook-up that could be avoided for an 
all-electric house is for a gas “service,” not a gas main (highly variable for a service, but estimated at between 
$1,500 and $3,000). 
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o At least at present, Massachusetts rebates for heat pumps are higher than for 
gas systems.10   

o As discussed in the section below on water heaters standing alone, NMR’s and 
Jeremy’s estimates include the assumption that the water heater is the tankless 
variety. 

Annual operating costs for gas versus heat pump heating, cooling, and hot water systems 

As for annual operating costs, it appears that Jesse and Jeremy relied solely on the NMR report, 
concluding that the heat pump system costs $500 more per year than the gas system.  (Bill 
does not provide estimates for annual operating costs.)  This is a function of the relative price of 
gas versus electricity.  Gas prices are currently low, but it is difficult to predict the future price 
differential.  Experts I’ve discussed this with believe this number may be on the slightly low 
side. 

By contrast, one other observation comes from the Rocky Mountain Institute report, The 
Economics of Electrifying Buildings (2018), which concludes: “In many scenarios, notably for 
most new home construction,… electrification reduces costs over the lifetime of the 
appliances when compared with fossil fuels” (emphasis added).  Table 2 reflects this, with cost 
estimates based on the city in the RMI study with a climate most similar to Newton’s, i.e., 
Providence, RI.  The RMI estimates suggest that electrification is cost-competitive with gas for 
new residential construction.  However, we are aware that some of its assumptions are 
optimistic, e.g., for the installed cost of heat pumps.   

Equipment/installation costs for gas versus heat pump water heater, on a stand-alone basis 

The equipment and installation cost estimates for a gas water heater, whether a tank or a 
tankless variety, versus a heat pump hot water heater are, frankly, hard to interpret. 

The gas water heater cost estimate in the NMR report ($2,512) is based on the less commonly 
used tankless heater as opposed to the more familiar tank variety.  Consumer Reports’ estimate 
for the purchase and installation of a tankless hot water heater is $1,987.  Consumer Reports’ 
and Bill’s estimates for a tank variety water heater are $1,300 and $1,700, respectively.  
Tankless water heaters are less common but growing in popularity, according to Consumer 
Reports.  Thus, it seems clear that the NMR report, and Jeremy, are on the high side for the 
type of water heater that is most commonly installed. 

 

10 I have not included the availability of rebates in the calculations, because they may vary substantially over 
relatively short time periods. 
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For heat pump water heater equipment/installation, the numbers range from approximately 
$1,600 (Consumer Reports and NMR) to $2,700 (Bill), but experts I’ve conferred with seem to 
think that Bill’s estimate is more accurate.  I’ve been unable to explain the magnitude of this 
difference.  If Bill’s estimate is correct, a heat pump hot water heater is more expensive than 
both tank variety and tankless hot water heaters.  If NMR is more accurate for a heat pump hot 
water heater, then the costs of a gas water heater and heat pump water heater are 
comparable, even using Bill’s relatively high estimate for a heat pump water heater. 

Annual operating costs for gas versus heat pump water heater, on a stand-alone basis 

As appears from Table 3, the annual operating costs for a gas water heater, whether a tank or 
tankless variety, as compared to a heat pump water heater, are extremely close. 

Conclusion 

Having struggled to reconcile these various estimates, I think that to some extent the search for 
precision obscures rather than elucidates the meaningful conclusions. 

From the discussion above, here’s what the numbers tell us: 

• Equipment/installation costs for gas versus heat pump heating, cooling, and hot water 
systems are comparable. 

• The annual operating cost for a heat pump heating, cooling, and hot water system is 
probably at least $500 more than for a gas system.  That is largely a function of the 
relative cost of electricity and natural gas. 

• Equipment/installation costs for a gas versus a heat pump water heater, on a stand-
alone basis, are hard to determine.  This is the area where the estimates are least 
aligned, perhaps because I have more estimates. 
 

o If we use Bill’s figure for a gas water heater, assume the tank heater variety and, 
conservatively, use Bill’s figure for a heat pump water heater, the heat pump 
heater is $1,000 more expensive than the gas water heater.   

o If we use Consumer Reports’ figure for a gas water heater, assume the tank 
heater variety and, conservatively once again, use Bill’s figure for a heat pump 
water heater, the heat pump heater is $1,400 more expensive. 

o However, according to some estimates, the heat pump water heater is less 
expensive than the tankless type of gas water heater, by varying amounts. 
 

• Annual operating costs for gas versus heat pump water heaters, on a stand-alone basis, 
are very similar. 

In all cases, the differences in cost are minimal when taken in the context of an important point 
that Jeremy makes.  Recall that what we are discussing here is new construction.  The median 
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price of a new home in Newton is approximately $1.2 million.11  Jeremy’s calculations, which 
use his cost estimates for a gas versus mini-split heat pump system (which, as already noted, 
are higher than the other projections included here), estimate the annual cost of 
homeownership (including heating, cooling, water, sewer, electricity, insurance, property taxes, 
mortgage) for a gas home is $72,969, as compared to $73,544 for an all-electric home.  This 
estimate implies a difference of $575 in annual home ownership costs, or 0.78% of yearly 
homeownership costs.  We emphasize that this is using Jeremy’s cost estimate for a heat pump 
system, which is higher than the other estimates.  In other words, whatever difference, up or 
down, exists between the costs of a gas and a heat pump system for a new home is extremely 
small compared to the annual costs of homeownership in Newton.  This observation does not 
take into consideration the point made above, that a price on carbon and a greener electric grid 
would be favorable for the cost of heat pump technology. 

*** 

Cost Estimate Tables 

To the extent possible, the cost estimates that follow in the tables below are for a single-family 
home that complies with the Massachusetts Stretch Energy Code, with two floors, an 
unfinished basement, and 2,500 square feet of living space.   

Table 1:  Cost comparison, installation and annual, for gas vs. ducted heat pump heating and 
cooling, and hot water  

 Gas furnace 
and hot water, 
with central 
AC, installed 
cost 

Heat 
pump 
system, 
installed 
cost 

Difference in 
installed costs 

Gas 
furnace 
and hot 
water, 
with 
central 
AC, 
annual 
cost 

Heat 
pump 
system, 
annual 
cost 

Difference 
in annual 
costs 

Gray/Brookline 

 

$11,700  $12,100 
adjusted 
to remove 
rebates) 

Heat pump 
system $400 
more expensive 

$1,500 $2,000  Heat pump 
system 
$500 more 
expensive 

 
11 This figure appears to refer to new home sales in Newton, not to new construction alone.  Many newly 
constructed homes in Newton are much larger than the existing homes sold, making Jeremy’s estimate of the cost 
of an all-electric home as a percentage of the cost of home ownership likely to be conservative.  However, his 
estimate is close enough for the purposes of the point made here. 
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NMR report, 
tankless water 
heater 

$11,724  $12,478  

 

Heat pump 
system system 
$754 more 
expensive 

$1,511 $2,007 Heat pump 
system, 
$496 more 
expensive 

Koo/Newton, 
tankless water 
heater 

$20,000 
(adjusted for 
ductwork labor 
costs) 

$23,300 
(adjusted 
for 
ductwork 
labor 
costs) 

Heat pump 
system $3,300 
more expensive 

$1,511 $2,007 
($1,362 
with 
solar) 

Heat pump 
system 
$496 more 
expensive 

Bill’s estimates, 
Rheem 50-gal 
tank style ( (no 
annual cost 
estimates 
provided) 

$16,700 $14,160  Heat pump 
system $2,540 
less expensive 

Not 
provided 

Not 
provided 

 

 

Table 2:  Another point of comparison (net present costs) for gas versus heat pump heating, 
cooling, and hot water  

 Gas system Heat 
pump 
system 

 

RMI REPORT 
COMPARISON OF 
15-YEAR NET 
PRESENT COSTS 
OF WATER 
HEATING AND 
SPACE 
CONDITIONING 
FOR 
PROVIDENCE RI 
(THOUSAND $)  

$16,600  $14,300  Heat pump 
system $2,300 
less expensive 
net present costs  

 

Table 3:  Cost comparison, installation and annual, for gas vs. heat pump hot water, stand-
alone installation 
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 Gas 
water 
heater, 
installed 
cost 

Heat pump  
water 
heater , 
installed 
cost 

Difference 
in 
installation 
costs 

Gas 
water 
heater, 
annual 
cost 

Heat 
pump 
water 
heater, 
annual 
cost  

Difference 
in annual 
costs 

Gray/Brookline 
(no separate 
water heater 
costs provided) 

      

Bill’s estimates, 
Rheem 50-gal 
tank style  gas 
(no annual cost 
estimates 
provided) 

$1700 $2,700 Heat pump 
$1,000 
more 
expensive  

Not 
provided 

Not 
provided 

 

NMR report 
(tankless gas) 

$2,51212 $1,680 Gas heater 
$832 more 
expensive  

$127 $146 Heat pump 
$19 more 
expensive 

Koo/Newton 
(tankless gas) 

$2,90010 $1,800 Gas heater 
$1,100 
more 
expensive  

$127 $146 
($99 
with 
solar) 

Heat pump 
$19 more 
expensive 
(Heat 
pump $28 
less 
expensive 
with solar) 

Consumer 
Reports 
(tankless gas) 

$525-
$1,150 
plus 
$800-
$1,500 
 
Median 
= $1,987 

 

$1,200 for 
equipment 
but doesn’t 
specify 
installation 
amount 

 

Difficult to 
ascertain, 
because 
installation 
cost not 
included 

$195 $240 Heat pump 
$45 more 
expensive 

Consumer 
Reports (tank 
style gas 50-gal) 

$600 
plus 
$700 = 
$1,300 

$1,200 for 
equipment 
but doesn’t 
specify 

Difficult to 
ascertain, 
because 
installation 

$245 $240 Gas $5 
more 
expensive  

 
12 However, Jeremy’s view is that for a tank style as opposed to a tankless hot water heater, Bill’s estimate is 
“close” to what he “would guess.”  Email communication to Ann Berwick, September 15, 2020. 
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installation 
amount 

 

cost not 
included 
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