
Why is it Being Proposed?

What is Being Proposed?

How will this help Arlington and 
Mass. reduce emissions? 
 

Are all-electric systems 
effective for buildings in 
Arlington?

Frequently Asked Questions

Arlington’s Clean Energy Future Committee 
(CEFC) has voted unanimously to propose a 
bylaw to prohibit the installation of fossil 
fuel piping, and oil and gas heating in both 
new construction and significant rehabili-
tation projects. Town Meeting Members will 
vote on the Article beginning April 27, 2020. 

We are facing a global climate crisis of 
extreme proportions, and Massachusetts is 
one of the fastest-warming states in the coun-
try. Cities and towns must reduce carbon 
emissions to zero by 2050 to prevent cata-
strophic global warming. Emissions cannot 
be lowered if we continue to rely on fossil 
fuels. To reach these goals, Arlington can act 
now to begin to decarbonize buildings, which 
account for approximately 60% of all emis-
sions in our town. This Warrant Article focuses 
on the most practical and cost-effective steps 
we can take to reduce fossil fuel use in build-
ings. Every building we build today with fossil 
fuel infrastructure defeats Arlington’s emis-
sions goals and will require an expensive 
retrofit in the future. 

The U.S. looks to Massachusetts. Massachu-
setts looks to Arlington and similar proactive 
and forward-thinking communities for innova-
tive solutions. 

The Warrant Article is a necessary first step 
toward meeting our commitment to net zero 
emissions by 2050. It is also one of the easi-
est steps, as it is practical and cost-effective 
to avoid installing fossil fuel infrastructure 
during new construction and major renova-
tions. But it won’t get us to our 2050 goal. 
This warrant article addresses only one piece 
of a large puzzle, achieving approximately a 
15% reduction in the number of fossil fuel 
buildings over 30 years. The Article is focused 
only on new construction and major gut reno-
vations. Taken together with other efforts, this 
Article will be key to reducing building-related 
emissions in the coming years. 

Air source heat pumps are an affordable and 
effective clean heating and cooling alterna-
tive, sourced by electricity. Installation of 
these systems is actually cheaper than 
installing gas systems, given state and fed-
eral subsidies. With new insulation code 
requirements, the operating cost of electric 
heat pumps is comparable for new construc-
tion and significant rehabs. For some build-
ings, ground source heat pumps may be an 
alternative. 

www.cleanheatforarlingtonma.org

Clean Heat for Arlington 
Sustainable Buildings Now!
Fossil Fuel Infrastructure 
Warrant Article



Get Involved and Learn More: 

How will this new law affect 
construction projects in 
Arlington? 

Why electrify if electricity is 
partially generated by fossil 
fuels?

What would be exempt? 

•  Contact the Select Board to ask for a 
   favorable recommendation on this Warrant 
   Article. 
•  Explain your concerns to your Town 
   Meeting members and ask them to vote  
   YES at Town Meeting. 
•  If you are a Town Meeting Member speak 
   with your colleagues about responsible 
   climate action in Arlington, and ask them 
   to join you in voting YES on this Warrant 
   Article.
•  Learn more at 
   www.cleanheatforarlingtonma.org, and    
   contact us to volunteer or ask questions.

If I live in a multi-unit condo 
building and do a full “gut 
rehab” of my entire unit, would 
the Article’s prohibitions apply? 

Can I replace my old oil-fired 
boiler with an energy-efficient 
gas boiler? 

In the construction of new buildings, the 
Article will prohibit the installation of gas 
and oil piping; in gut renovations, it will 
prohibit the installation of new gas or oil 
piping. We estimate that this will affect an 
average of no more than 73 construction 
projects per year (residential and commer-
cial). For commercial and most multi-family 
buildings, the construction work area must 
affect more than 50% of the building floor 
area to trigger the bylaw. For residential 
buildings, only gut renovations, not smaller 
jobs, will trigger the bylaw. 

The Warrant Article only applies to infra-
structure (piping) on the customer’s side of 
the meter. It expressly exempts piping for 
emergency generators, residential and 
commercial cooking, central hot water in 
large buildings, and more. In special situa-
tions where the owner can prove that appli-
cation of the law would be financially infea-
sible, waivers may be granted.

Electric buildings produce lower emissions 
than buildings fueled by oil and gas from the 
start, and electric buildings become cleaner 
and cleaner each year as the state-mandat-
ed electrical grid mix increases the propor-
tion of renewables. In addition, Arlington 
residents can opt up to 50% or 100% 
renewable electricity today through the 
Town Community Choice Aggregation pro-
gram at https://arlingtoncca.com/. 

Yes, as long as the boiler replacement is 
not part of a gut renovation that meets the 
definition of “significant rehabilitation.” 

The bylaw would compare the work area of 
the renovation project to the floor area of the 
whole building, so it is unlikely that the gut 
rehab of one unit would exceed 50% of the 
entire building area. Thus in most cases the 
new Arlington law would not apply. 

www.cleanheatforarlingtonma.org

https://www.arlingtonma.gov/town-governance/all-
boards-and-committees/board-of-selectmen

https://www.arlingtonma.gov-
/town-governance/town-meeting
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VWUHQJWKHQLQJ�WKH�JOREDO�UHVSRQVH�WR�WKH�WKUHDW�RI�FOLPDWH�FKDQJH��VXVWDLQDEOH�GHYHORSPHQW��DQG�HIIRUWV�WR�
HUDGLFDWH�SRYHUW\��>0DVVRQ�'HOPRWWH��9���3��=KDL��+��2��3|UWQHU��'��5REHUWV��-��6NHD��3�5��6KXNOD��$��
3LUDQL��:��0RXIRXPD�2NLD��&��3pDQ��5��3LGFRFN��6��&RQQRUV��-�%�5��0DWWKHZV��<��&KHQ��;��=KRX��0�,��
*RPLV��(��/RQQR\��7��0D\FRFN��0��7LJQRU��DQG�7��:DWHU�HOG��HGV��@��,Q�3UHVV���KWWSV���ZZZ�LSFF�FK�VU�����
��KWWSV���ZZZ�PDVV�JRY�VHUYLFH�GHWDLOV�JOREDO�ZDUPLQJ�VROXWLRQV�DFW�EDFNJURXQG�
��KWWSV���ZZZ�PDVV�JRY�LQIR�GHWDLOV�PD�GHFDUERQL]DWLRQ�URDGPDS�
��³0DVVDFKXVHWWV�*DV�YHUVXV�0DVVDFKXVHWWV�&OLPDWH�*RDOV�´�$SSOLHG�(FRQRPLFV�&OLQLF��'HFHPEHU�������
KWWSV���VWDWLF��VTXDUHVSDFH�FRP�VWDWLF�����G��I�D����EFG�HG��G��W��GID�HGI�HI��D�FFH����F��������
��������0$�*DV�YV�0$�&OLPDWH�*RDOVB$(&�EULHIB��'HF�����SGI�
��³$UOLQJWRQ�6XVWDLQDELOLW\�$FWLRQ�3ODQ��9ROXPH����&OLPDWH�$FWLRQ�3ODQ�´�0D\�������
KWWS���ZZZ�ZHDUHVWLOOLQ�FRP�VLWHV�GHIDXOW�ILOHV�VXVWDLQDELOLW\�SODQ�DUOLQJWRQBVXVWDLQDEOLOLW\BDFWLRQBSODQ�SGI�
��³0DVVDFKXVHWWV�5HVLGHQWLDO�(QHUJ\�8VH�´�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��
KWWSV���ZZZ�HLD�JRY�FRQVXPSWLRQ�UHVLGHQWLDO�UHSRUWV������VWDWHBEULHIV�SGI�PD�SGI�
��,ELG���



FRPELQHG�ZLWK�WKH�KXQGUHG�\HDU�OLIHWLPH�RI�EXLOGLQJV�DQG�WKH�PXOWL�GHFDGH�OLIHVSDQ�RI�KHDWLQJ�
HTXLSPHQW��PHDQV�WKDW�DFWLRQ�PXVW�EH�WDNHQ�QRZ�WR�GHFDUERQL]H�EXLOGLQJ�KHDWLQJ�LQ�RUGHU�WR�
PHHW�RXU�QHW�]HUR�JRDOV��
�
)RUWXQDWHO\�WKHUH�LV�D�FOHDU�SDWK�WR�WKH�GHFDUERQL]DWLRQ�RI�EXLOGLQJ�KHDW��)LUVW�LV�WR�HOHFWULI\�
HYHU\WKLQJ��XVLQJ�KLJKO\�HIILFLHQW�KHDW�SXPSV�DV�WKH�VROH�VRXUFH�RI�KHDW��7KLV�UHVXOWV�LQ�DQ�
LPPHGLDWH��ODUJH�UHGXFWLRQ�LQ�JUHHQKRXVH�JDV��*+*��HPLVVLRQV�WKDW�FRQWLQXH�WR�GHFUHDVH�RYHU�
WLPH�DV�WKH�JULG�DSSURDFKHV�WKH�QHW�]HUR�JRDO��(IIRUW�WRZDUGV�WKH�HOHFWULILFDWLRQ�RI�EXLOGLQJ�KHDW�
DUH�DOUHDG\�XQGHUZD\��LQFOXGLQJ�WKH�LQFUHGLEO\�VXFFHVVIXO�UHFHQW�+HDW6PDUW�FDPSDLJQ� ���

+RZHYHU��+HDW6PDUW�IRFXVHG�PRVWO\�RQ�UHWURILWV�RI�H[LVWLQJ�EXLOGLQJV��ZKLOH�DW�WKH�VDPH�WLPH�
PDQ\�QHZ�EXLOGLQJV�DUH�LQVWDOOLQJ�JDV�WHFKQRORJ\�WKDW�ZLOO�QHHG�WR�EH�UHWURILWWHG�LQ�WKH�IXWXUH�DW�
JUHDWHU�H[SHQVH��7KH�SROLF\�WKDW�ZH�DUH�SURSRVLQJ��WR�SURKLELW�WKH�LQVWDOODWLRQ�RI�IRVVLO�IXHO�
LQIUDVWUXFWXUH�LQ�QHZ�FRQVWUXFWLRQ�DQG�JXW�UHKDELOLWDWLRQV��LV�WKH�PRVW�SUDFWLFDO��HDV\��DQG�
HFRQRPLFDO�VWHS�WKDW�ZH�FDQ�WDNH�WRZDUGV�WKH�JRDO�RI�ZLGHVSUHDG�HOHFWULILFDWLRQ���
�
%HORZ�ZH�JR�LQWR�PRUH�GHWDLO�RQ�WKH�GHWDLOV�EHKLQG�WKH�SUDFWLFDOLW\�RI�WKH�SURSRVHG�E\ODZ��:H�
VWDUW�E\�FRQVLGHULQJ�WKH�LPPHGLDWH�HPLVVLRQV�EHQHILWV�RI�XVLQJ�D�KHDW�SXPS�V\VWHP�FRPSDUHG�
WR�QDWXUDO�JDV��HYHQ�WKRXJK�DERXW�����RI�RXU�HOHFWULFLW\�LV�JHQHUDWHG�ZLWK�QDWXUDO�JDV��7KHQ�ZH�
JR�LQWR�GHWDLO�RQ�WKH�HFRQRPLF�DQG�SUDFWLFDO�TXHVWLRQV�RI�XVLQJ�KHDW�SXPSV�LQ�QHZ�FRQVWUXFWLRQ��
:H�HQG�ZLWK�DQ�RYHUYLHZ�RI�WKH�FRPPRQVHQVH�H[HPSWLRQV�WKDW�DUH�LQFOXGHG�LQ�WKH�SURSRVHG�
E\ODZ�DV�ZHOO�DV�WKH�ZDLYHU�SURFHVV�LQFOXGHG�WR�DVVXUH�WKDW�QR�RQH�LV�VXEMHFW�WR�XQIRUHVHHQ�
XQGXH�EXUGHQV��:H�DOVR�LQFOXGH�D�EULHI�)$4�DGGUHVVLQJ�VRPH�FRPPRQ�FRQFHUQV��

(PLVVLRQV�,PSDFW�
:KHQ�FRQVLGHULQJ�WKH�HPLVVLRQV�LPSDFW�RI�WKH�SURSRVHG�E\ODZ�LW�LV�LPSRUWDQW�WR�UHLWHUDWH�WKDW�
WKH�JRDO�LV�QRW�LPPHGLDWH�UHGXFWLRQ�LQ�HPLVVLRQV��DOWKRXJK�WKHUH�DUH�VXEVWDQWLDO�LPPHGLDWH�
UHGXFWLRQV��EXW�UDWKHU�WKH�ORQJ�WHUP�JRDO�RI�EHLQJ�DEOH�WR�UHDFK�QHW�]HUR�E\�������
�
,Q�WHUPV�RI�LPPHGLDWH�UHGXFWLRQV��WKH�$SSOLHG�(FRQRPLFV�&OLQLF��DQG�$UOLQJWRQ�EDVHG�EXVLQHVV��
HVWLPDWHV�WKDW�WKH�OLIHWLPH�HPLVVLRQV�RI�D�VLQJOH�KRPH�WKUHH�WRQ �KHDW�SXPS�V\VWHP�DUH�DERXW���

���WRQV�RI�&2��RU�DERXW�����ORZHU�WKDQ�WKH�HTXLYDOHQW�QDWXUDO�JDV�$�&�V\VWHP� �7KHVH���

HPLVVLRQV�DUH�GULYHQ�E\�WKH�DPRXQW�RI�IRVVLO�IXHOV��SULPDULO\�QDWXUDO�JDV��WKDW�DUH�XVHG�WR�
JHQHUDWH�HOHFWULFLW\���
�
:KHQ�SUHVHQWHG�ZLWK�KHDW�SXPSV�DV�D�YLDEOH�VRXUFH�RI�ORZ�HPLVVLRQ�HOHFWULF�KRPH�KHDWLQJ�
PDQ\�SHRSOH�LQLWLDOO\�ZRQGHU�KRZ�HOHFWULF�KHDWLQJ�FDQ�ORZHU�HPLVVLRQV�ZKHQ�QDWXUDO�JDV�LV�XVHG�

��³0$�5/31&������������0DVVDFKXVHWWV�6LQJOH�)DPLO\�1HZ�&RQVWUXFWLRQ�0LQL��%DVHOLQH�&RPSOLDQFH�
6WXG\�´�105�*URXS��,QF��-DQXDU\����������
KWWSV���GULYH�JRRJOH�FRP�RSHQ"LG �[+JN<G[T�X�E�42Y,\[�L��X-�6-\;GP�
���KWWS���ZHSRZU�FRP�KHDWVPDUWDZ�
���&RUUHVSRQGLQJ�URXJKO\�WR�WKH�KHDWLQJ�ORDG�RI�D�������VTIW�KRXVH��ZKLFK�LV�FORVH�WR�WKH�DYHUDJH�VL]H�RI�
QHZ�VLQJOH�IDPLO\�FRQVWUXFWLRQ�LQ�$UOLQJWRQ���
���³+RPH�+HDW�3XPSV�LQ�0DVVDFKXVHWWV�´�$SSOLHG�(FRQRPLFV�&OLQLF��-XO\�������
KWWSV���VWDWLF��VTXDUHVSDFH�FRP�VWDWLF�����G��I�D����EFG�HG��G��W��G��GG�HF�����������H��������
����������8SGDWHG�$(&�0$�+HDW�3XPS��-XO\�����SGI�



WR�JHQHUDWH�HOHFWULFLW\��)LUVWO\��QDWXUDO�JDV�LV�RQO\�XVHG�WR�JHQHUDWH�DERXW�����RI�HOHFWULFLW\�LQ�
1HZ�(QJODQG��ZKLOH�RWKHU�IRVVLO�IXHOV�OLNH�RLO�DQG�FRDO�JHQHUDWH�OHVV�WKDQ����RI�HOHFWULFLW\�
DQQXDOO\� �7KH�HIILFLHQF\�RI�QDWXUDO�JDV�ILUHG�SRZHU�SODQWV�UDQJHV�IURP�DERXW���������PHDQLQJ���

WKDW�URXJKO\���XQLW�RI�QDWXUDO�JDV�HQHUJ\�JRHV�LQWR�JHQHUDWLQJ���XQLW�RI�HOHFWULFDO�HQHUJ\��7KH�
VHDVRQDO�KHDWLQJ�HIILFLHQF\�RI�D�PRGHUQ�FROG�FOLPDWH�KHDW�SXPS�LV�DURXQG������ �PHDQLQJ�WKDW���

DYHUDJHG�RYHU�WKH�KHDWLQJ�VHDVRQ���XQLW�RI�HOHFWULFDO�HQHUJ\�LV�FRQYHUWHG�WR�����XQLWV�RI�KHDW�
HQHUJ\�LQ�\RXU�KRPH��,Q�FRPSDULVRQ��HIILFLHQW�JDV�KHDWHUV�DUH�DERXW�����HIILFLHQW��FRQYHUWLQJ���
XQLW�RI�JDV�HQHUJ\�WR�����XQLWV�RI�KHDW�HQHUJ\�LQ�\RXU�KRPH��7KXV��HYHQ�FRQVLGHULQJ�WKH�JDV�
XVHG�WR�SURGXFH�HOHFWULFLW\��WKH�KHDW�SXPSV�UHVXOWV�LQ�OHVV�WKDQ�KDOI�DV�PXFK�JDV�EHLQJ�EXUQHG��
ZLWK�FRUUHVSRQGLQJO\�ORZHU�HPLVVLRQV���
�
7KH�WRWDO�HIIHFW�RQ�EXLOGLQJ�HPLVVLRQV�LQ�$UOLQJWRQ�EHWZHHQ�QRZ�DQG������ZLOO�EH�VLJQLILFDQW�EXW�
QRW�FRPSUHKHQVLYH��7KH�SODQQLQJ�GHSDUWPHQW�KDV�HVWLPDWHG�WKDW�DW�PRVW����EXLOGLQJV�RQ�
DYHUDJH�ZRXOG�EH�DIIHFWHG�E\�WKLV�E\ODZ�HDFK�\HDU��RU�DERXW����������RI�$UOLQJWRQ¶V�WRWDO�
KRXVLQJ�VWRFN��7KXV��E\������ZH�HVWLPDWH�WKLV�ZRXOG�UHVXOW�LQ�JXDUDQWHHLQJ�WKDW�DERXW��������
RI�$UOLQJWRQ¶V�EXLOGLQJV�XVH�HIILFLHQW�HOHFWULF�KHDW��,Q�RUGHU�WR�UHDFK�RXU�QHW�]HUR�JRDO�WKLV�QXPEHU�
ZLOO�QHHG�WR�EH�FORVH�WR�������XQGHUVFRULQJ�WKH�QHHG�IRU�DGGLWLRQDO�SROLFLHV�DQG�WKH�LPSRUWDQFH�
RI�SDVVLQJ�WKLV�E\ODZ�QRZ�VR�DV�QRW�WR�PDNH�RXU�IXWXUH�SUREOHPV�PRUH�GLIILFXOW�WKDQ�WKH\�DOUHDG\�
DUH���

(FRQRPLFV�RI�+HDW�3XPSV�LQ�1HZ�&RQVWUXFWLRQ�
+HDW�SXPSV�DUH�ERWK�SUDFWLFDO�DQG�HFRQRPLFDOO\�IHDVLEOH�DV�WKH�VROH�VRXUFH�RI�KHDW�IRU�QHZ�
FRQVWUXFWLRQ��,W�LV�D�FRPPRQ�PLVFRQFHSWLRQ�WKDW�KHDW�SXPSV�FDQQRW�EH�XVHG�DV�WKH�VROH�VRXUFH�
RI�KHDW�LQ�RXU�FOLPDWH�DQG�PXVW�KDYH�HOHFWULF�UHVLVWDQFH�RU�D�IRVVLO�IXHO�EDFNXS�IRU�HVSHFLDOO\�
FROG�GD\V��:KLOH�WKLV�XVHG�WR�EH�WUXH��WKH�DGYHQW�RI�FROG�FOLPDWH�DLU�VRXUFH�KHDW�SXPSV�ZLWKLQ�
WKH�SDVW�VHYHQ�\HDUV�KDV�FRPSOHWHO\�IOLSSHG�WKLV��DQG�QRZ�KHDW�SXPSV�DV�WKH�VROH�VRXUFH�RI�
KHDW�LV�EHFRPLQJ�VWDQGDUG�SUDFWLFH�LQ�QHZ�FRQVWUXFWLRQ�DFURVV�WKH�VWDWH��,Q�IDFW��$UOLQJWRQ¶V�QHZ�
KLJK�VFKRRO�ZLOO�EH�KHDWHG�HQWLUHO\�ZLWK�KHDW�SXPSV��ODUJH�VHFWLRQV�RI�LW�HQWLUHO\�ZLWK�FROG�FOLPDWH�
DLU�VRXUFH�KHDW�SXPSV��)RU�UHVLGHQWLDO�FRQVWUXFWLRQ�D�ODUJH�VHOHFWLRQ�RI�FROG�FOLPDWH�DLU�VRXUFH�
KHDW�SXPSV�DUH�DYDLODEOH� �7KHVH�DUH�UDWHG�HIILFLHQW�WR�DV�ORZ�DV������)��WHPSHUDWXUHV�WKDW�DUH���

VLPSO\�QRW�VHHQ�LQ�%RVWRQ� ���

�

���5HVRXUFH�PL[�IURP�,62�1(�LQIRUPDWLRQ���KWWSV���ZZZ�LVR�QH�FRP�DERXW�NH\�VWDWV�UHVRXUFH�PL[��6RPH�
SHRSOH�PD\�SRLQW�WR�WKH�����RI�HOHFWULFLW\�JHQHUDWHG�LQ�0$�WKDW�LV�JHQHUDWHG�XVLQJ�QDWXUDO�JDV�
��KWWSV���ZZZ�HLD�JRY�VWDWH�SULQW�SKS"VLG 0$����+RZHYHU��0$�LV�SDUW�RI�D�UHJLRQDO�JULG��,62�1(��DQG�ZH�GR�
QRW�FRQVXPH�HOHFWULFLW\�RQO\�JHQHUDWHG�LQ�0$��7R�XVH�0$�QXPEHUV�ZRXOG�EH�DNLQ�WR�VD\LQJ�WKDW�EHFDXVH�
ZH�OLYH�LQ�$UOLQJWRQ�ZH�VKRXOG�FRQVLGHU�WKH�UHVRXUFH�PL[�RI�HOHFWULFLW\�JHQHUDWHG�ZLWKLQ�$UOLQJWRQ��ZKLFK�LV�
REYLRXVO\�D�IDOODF\���
���7KH�RWKHU�WHUP�IRU�WKLV�LV�WKH�VHDVRQ�&RHIILFLHQW�RI�3HUIRUPDQFH��&23���$�VHDVRQDO�&23�RI�����LV�XVHG�
EDVHG�RQ�³1RUWKHDVW�0LG�$WODQWLF�$LU�6RXUFH�+HDW�3XPS�0DUNHW�6WUDWHJLHV�5HSRUW������8SGDWH�´�
1RUWKHDVW�(QHUJ\�(IILFLHQF\�3DUWQHUVKLSV��1((3���-DQXDU\�������
KWWSV���QHHS�RUJ�VLWHV�GHIDXOW�ILOHV�1((3B$6+3B����076WUDWHJ\B5HSRUWB),1$/�SGI��
���³1((3¶V�&ROG�&OLPDWH�$LU�6RXUFH�+HDW�3XPS�/LVW�´��KWWSV���DVKS�QHHS�RUJ�����
���³+RZ�&ROG�DUH�%RVWRQ�:LQWHUV"´�7KH�%RVWRQ�*OREH��-DQXDU\���������
KWWSV���ZZZ�ERVWRQJOREH�FRP�PHWUR������������KRZ�FROG�DUH�ERVWRQ�ZLQWHUV��:/V]��(M-*Y��H8\+Y*[
/�VWRU\�KWPO�



,Q�DGGLWLRQ�WR�EHLQJ�IHDVLEOH�DV�WKH�VROH�KHDWLQJ�VRXUFH�IRU�QHZ�FRQVWUXFWLRQ�LQ�RXU�FOLPDWH��
FROG�FOLPDWH�DLU�VRXUFH�KHDW�SXPSV�DUH�DOVR�FXUUHQWO\�ILQDQFLDOO\�SUDFWLFDO���:KLOH�HDFK�SURMHFW�
ZLOO�EH�XQLTXH��LQ������FRQVXOWDQWV�105�*URXS�,QF��LVVXHG�D�UHSRUW�IRU�0DVV6DYH�LQ�ZKLFK�
WKH�FRVWV�IRU�QDWXUDO�JDV�$�&�YV��D�KHDW�SXPS�ZHUH�PRGHOHG�IRU�D�������6)�VLQJOH�IDPLO\�
6WUHWFK�(QHUJ\�FRGH�FRPSOLDQW�0DVVDFKXVHWWV�KRPH� �7KH\�IRXQG�WKDW��ZLWKRXW�DQ\���

UHEDWHV�RU�LQFHQWLYHV��DOO�HOHFWULF�HTXLSPHQW�ZDV�DERXW������PRUH�WR�LQVWDOO��&RPSDUHG�WR�
WKH�KXQGUHGV�RI�WKRXVDQGV�RI�GROODUV�WKDW�JR�LQWR�QHZ�FRQVWUXFWLRQ�WKLV�LV�D�QHJOLJLEOH�FRVW�
GLIIHUHQFH�RI�OHVV�WKDQ�����+RZHYHU��LQ�DOO�HOHFWULF�QHZ�FRQVWUXFWLRQ�VHYHUDO�WKRXVDQG�
GROODUV�DQG�PDQ\�KRXUV�RI�WLPH�FDQ�EH�VDYHG�E\�DYRLGLQJ�JDV�KRRNXS�FRVWV��ZKLFK�PRUH�
WKDQ�PDNHV�XS�IRU�WKH�VOLJKWO\�KLJKHU�LQLWLDO�FRVWV�RI�WKH�KHDW�SXPS�V\VWHP���
�
7KH�RSHUDWLQJ�FRVW�GLIIHUHQFH�EHWZHHQ�WKH�JDV�DQG�KHDW�SXPS�V\VWHPV�LV�DOVR�QHJOLJLEO\�VPDOO��
7KH�105�*URXS�UHSRUW�ILQGV�WKDW�WKH�HOHFWULF�V\VWHP�FRVWV�����PRQWK�PRUH�WR�XVH�WKDQ�WKH�JDV�
V\VWHP��7KLV�VKRXOG�EH�FRPSDUHG�WR�WKH�PRQWKO\�PRUWJDJH��LQVXUDQFH��DQG�SURSHUW\�WD[HV�IRU�D�
QHZ����PLOOLRQ��������VTXDUH�IRRW�KRPH��ZKLFK�WRWDO�DERXW��������PRQWK������PRQWK�UHSUHVHQWV�
OHVV�WKDQ�D����LQFUHDVH�LQ�PRQWKO\�FRVWV��+RZHYHU��WKLV�LV�RQO\�RQH�UHSRUW��7KH�$SSOLHG�
(FRQRPLFV�&OLQLF�ILQGV�WKDW�ZLWKRXW�DQ\�UHEDWHV�RU�LQFHQWLYHV�WKH�OHYHOL]HG�FRVW�RI�D�UHVLGHQWLDO�
KHDW�SXPS�V\VWHP�LV�RQO\�����\HDU��RU����PRQWK��PRUH�WKDQ�WKH�JDV�V\VWHP� ����

�
:KLOH�WKHVH�PLQRU�FRVW�LQFUHDVHV�PD\�QRW�KDYH�DQ�LPSDFW�RQ�WKRVH�ZKR�DUH�SXUFKDVHG�QHZ�
PLOOLRQ�GROODU�KRPHV�LQ�$UOLQJWRQ��WKH\�FRXOG�EH�VLJQLILFDQW�IRU�UHVLGHQWV�RI�DIIRUGDEOH�KRXVLQJ��
+RZHYHU��LW�WXUQV�RXW�WKDW�DIIRUGDEOH�KRXVLQJ�DQG�PXOWL�IDPLO\�KRXVLQJ�DUH�DOUHDG\�OHDGLQJ�WKH�
ZD\�LQ�WHUPV�RI�KHDW�SXPS�DGRSWLRQ��7KH�UHDVRQV�IRU�WKLV�DUH�GHWDLOHG�LQ�WHVWLPRQ\�IURP�WKH�
0DVV&(&� �KRZHYHU�WKH�VXPPDU\�LV�WKDW�WKH�KLJKHU�GHQVLW\�DQG�KLJKHU�HIILFLHQF\�RI�GHQVH���

PXOWL�IDPLO\�FRQVWUXFWLRQ�VKLIWV�WKH�HFRQRPLFV�VXFK�WKDW�KHDW�SXPSV�DUH�DOPRVW�DOZD\V�WKH�
ORZHVW�FRVW�RSWLRQ��7KLV�LV�WUXH�HYHQ�LQ�$UOLQJWRQ��ZKHUH�DOO�RI�WKH�$UOLQJWRQ�+RXVLQJ�$XWKRULW\¶V�
FXUUHQW�SURMHFWV�DUH�EHLQJ�SODQQHG�RU�EXLOW�ZLWK�DLU�VRXUFH�KHDW�SXPSV�DV�WKH�VROH�VRXUFH�RI�
KHDW��7KH�H[FHSWLRQ�WR�WKLV�LV�LQ�FHQWUDO�KRW�ZDWHU�V\VWHPV��ZKLFK�DUH�QRW�FXUUHQWO\�HFRQRPLFDO��
DOWKRXJK�VXFK�V\VWHPV�DUH�ZLGHVSUHDG�LQ�(XURSH�DQG�$VLD��7KLV�LV�ZK\�VXFK�V\VWHPV�DUH�
VSHFLILFDOO\�H[HPSWHG�LQ�WKH�SURSRVHG�E\ODZ��DV�ZH�GHVFULEH�ODWHU���
�
)LQDOO\��ZKLOH�VSDFH�KHDWLQJ�LV�WKH�PDLQ�IRFXV�RI�WKH�SURSRVHG�E\ODZ��RWKHU�DSSOLDQFHV�VXFK�DV�
FORWKHV�GU\HUV�DUH�DOVR�DIIHFWHG��:KLOH�HOHFWULF�UHVLVWDQFH�FORWKHV�GU\HUV�DUH�FRPPRQ��WKHUH�DOVR�
H[LVW�RSWLRQV�IRU�KHDW�SXPS�SRZHUHG�FORWKHV�GU\HUV��ZKLFK�DUH�PXFK�PRUH�HIILFLHQW�DQG�KDYH�WKH�
DGYDQWDJH�RI�QRW�QHHGLQJ�DQ\�RXWVLGH�YHQWLQJ���

���³5/31&��������0LQL�6SOLW�+HDW�3XPS�,QFUHPHQWDO�&RVW�$VVHVVPHQW�´�105�*URXS��,QF��1RYHPEHU����
�������KWWSV���GULYH�JRRJOH�FRP�ILOH�G��VS1O��DYZ��X�8'�7�(VT�/<SRB-Y�H:�YLHZ"XVS VKDULQJ�
���³+RPH�+HDW�3XPSV�LQ�0DVVDFKXVHWWV�´�$SSOLHG�(FRQRPLFV�&OLQLF��-XO\�������
KWWSV���VWDWLF��VTXDUHVSDFH�FRP�VWDWLF�����G��I�D����EFG�HG��G��W��G��GG�HF�����������H��������
����������8SGDWHG�$(&�0$�+HDW�3XPS��-XO\�����SGI�
����KWWSV���GULYH�JRRJOH�FRP�ILOH�G��%�1;��SF4Z-79�G=/7F�0:W(E]OL6]1�E&�8:OS=9MN[/9G9�YLHZ�



([HPSWLRQV�DQG�:DLYHUV�
:KLOH�ZH�KDYH�VKRZQ�WKDW�JRLQJ�DOO�HOHFWULF�LV�DOPRVW�DOZD\V�HFRQRPLFDO�DQG�KDV�ODUJH�DQG�
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§ Welcome and Agenda Review (5) Anne Wright
§ Overview of Warrant Article (5) Amos Meeks
§ The Need (5) Coralie Cooper
§ How does electric heat work? and

Affordability:  costs of heat vs. gas/oil (10) Jeremy Koo
§ Will heat pumps work for affordable housing? (5)  Bev Craig and Bob 

Fitzpatrick, CEC
§ Proposed exemptions and waivers (5) Anne Wright
§ Brookline’s experience (5) Jesse Grey
§ Questions and Answers (75) Amos Meeks, MC
§ Closing (5)



3/3/20

2

New Construction Gut Renovations

Existing buildings, kitchen renovations, additions, etc.
will be entirely unaffected
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Customer side only

All gas cooking appliances exempted

Backup generators are exempted
Portable propane 

appliances unaffected

Hot water for large 
buildings exempted

Research and medical 
facilities are exempted

Repair of existing 
unsafe piping is 
exempted

Extension or 
modification of 
non-fossil fuel side 
is unaffected
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Heat pumps immediately lower 
emissions, even with electricity from 

gas

0
0.2
0.4
0.6
0.8

1
1.2

Relative Emissions of Gas and 
Electric Heat

Gas

Heat 
Pump

Gas

Heat 
Pump

Current Grid Net Zero Grid

Cost differences for residential 
buildings are extremely small

Calculated assuming a 90% efficient gas furnace, 
heat pump seasonal COP of 2.5, and 50% of 
electricity generated with natural gas Assuming $1.50/therm; $0.2063/kWh; 

20% down payment, 4% interest rate 
on 30yr mortgage

Affordable housing is already leading the way

Finch Cambridge, 
98 affordable 
housing units, 
passive house 
standard with VRF 
heat pumps

O’Shea house, 
Brookline 
Housing Authority 
property, 100 
units of 
affordable 
housing. VRF 
heat pumps.

Maximum average annual 
number of building affected:

~70
0.4-0.5%



3/3/20

5

The needildTo reachings
To reach Arlington’s 
Net-Zero goal by 
2050, we will need to 
decarbonize our 
buildingshe
communities in MA do 
the Net Zero planning

Source: National Oceanic and Atmospheric Administration (NOAA)
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Source: The Guardian
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Source: Mass.gov, GHG 
Emissions and Mitigation 
Policies

14

What is a heat pump?

Heat pumps in the Northeast

Costs vs. gas in new construction
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WHAT IS A HEAT PUMP?

15

How an air conditioner works

Heat Pump: Run it in reverse!

Image Source: Carrier (https://www.carrier.com/residential/en/us/products/heat-
pumps/how-does-a-heat-pump-work)

WHAT IS A HEAT PUMP?

16

Air Source Ground Source 
(Geothermal) Water Heater

Images courtesy of: Boucher Energy Systems, 
New England Ductless, EnergySmart Alternatives, 
and Hot Water Solutions Northwest
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WHAT IS A HEAT PUMP?

§ Electric heat is inefficient

§ Heat pumps don’t work in 
Massachusetts climate

§ Heat pumps cannot serve as the only 
source of heat in a home

17

Common misconceptions

Air Source: 
220-350+% efficient

Ground Source: 
350-480+% efficient

WHAT IS A HEAT PUMP?

§ Electric heat is inefficient

§ Heat pumps don’t work in 
Massachusetts climate

§ Heat pumps cannot serve as the only 
source of heat in a home

18

Common misconceptions

Cold-Climate Air 
Source Heat Pump 

Specification requires 
high-efficiency at 5°F, 

many systems perform 
to -13 to -22°F
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WHAT IS A HEAT PUMP?

§ Electric heat is inefficient

§ Heat pumps don’t work in 

Massachusetts climate

§ Heat pumps cannot serve as the 
only source of heat in a home

19

Common misconceptions
• In 2017, approx. 10% of new 

homes in MA used a heat 

pump as the only source of 
heating/cooling

• Ground source heat pumps do 
not lose output and 
efficiency significantly on the 

coldest days of the year

• Dozens of systems installed 

through HeatSmart 2019 in 

retrofits had no backup heat

Sources: MA RLPNC 17-2: 2017 Massachusetts Single-Family New Construction 

Mini-Baseline/Compliance Study; 2019 HeatSmart Mass program data

HEAT PUMP MARKET IN THE NORTHEAST

20

MassCEC Rebate Data
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Cumulative Cold Climate Air Source Heat 
Pump Rebates (MassCEC), 2014-2019

Rebate amounts 
were reduced 

twice during the 
life of the program!

Source: MassCEC
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HEAT PUMP MARKET IN THE NORTHEAST

21

The Rest of the Region

State Program # of Rebated Installations

~30,000 systems
(2013-2018)

8,200+ systems
(Q1 2015-Q4 2017)

11,000+ sites
(9/2017-12/2019)

HEAT PUMP COST COMPARISON

22

An example new single-family home

Traditional
Gas Furnace 
Central AC

Tankless Gas HW

All-Electric
Minisplit Air Source Heat Pump

Heat Pump Water Heater
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HEAT PUMP COST COMPARISON

23

An example new single-family home

Traditional
Gas Furnace 
Central AC

Tankless Gas HW

All-Electric
Minisplit Air Source Heat Pump

Heat Pump Water Heater

Installed Cost Annual Operating 
Cost

$11,724 $1,511

$12,478
$2,007

($1,362 powered with 
solar)

Source: RLPNC 171-4: Mini-Split Heat Pump Incremental Cost Assessment; 
Estimate of Solar PPA/cost with financing price from Solarize MA Data

Thank You / Q&A

Jeremy Koo
Associate

Strategic Electrification & Distributed Energy Resources
jeremy.koo@cadmusgroup.com
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Ⓡ

OUR MISSION

Grow the economy and help meet the state’s ambitious clean 
energy and climate goals.

Presented By

HEAT PUMPS: WHAT CAN AND 
CAN’T BE DONE 

ELECTRIFICATION AND 
AFFORDABLE HOUSING

MassCEC

2015: 
MassCEC 
commits 
$48M for   
5-year 
Clean 

Heating 
program 

2013:
Ground 
Source 

heat 
pump 
pilot 

(w/DOE
R)

2017: 
HeatSma

rt 
launched

2019: 
Whole 
Home 
Heat 

Pump Pilot

2019: 
Mass 
Save     
mini-
split 

incentiv
es
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§ Today’s new buildings regularly use cold-
climate air source heat pumps

§ Air source heat pumps use electricity but are 
3x as efficient electric resistance heat

§ Used in climates colder than ours:  upper 
Canada, Alaska, and Maine 

§ First costs are often lower than separate 
heating and cooling systems in new 
construction

§ Operating costs in new construction multi-
family are comparable to gas heated with 
cooling

§ Individual heat pump water heaters work 
great 

§ At 8+ units rental, developer will want to 
install central hot water system

§ While some central technologies in 
Europe and Canada, not available in US 

§ Other difficult part of high performance 
building is heat recovery ventilation 
without any gas preheat
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HEATING COSTS ARE 

DISPROPORTIONATELY HIGH IN 

COMMUNITIES WITH NO GAS

!"#$%& '($)#" = +,-. ,/ !"#$%&
0,(-#ℎ,2) 3"4,5#

Income Demographic Energy 
Burden
(National)

Higher-income 2.3%

Median-income 3.5%

Low-income 7.2%
Percent Households with High Cost Heating 

Fuels (Electric Baseboard, Oil, and 

Propane)

0%

100%
ACEEE Report: Lifting the High Energy 

Burden in America’s Largest Cities

§ In new construction, there will 
not be  increase in operating 
costs

§ When cooling is included, 
operating may be much lower 
in future years as climate 
warms

§ If electrify existing building with 
no envelope improvements= 
higher operating cost

§ Masonry/brick buildings will be 
the most difficult to retrofit
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§ Robert Fitzpatrick
§ Director, Gov’t 

Relations
§ rfitzpatrick@masscec.

com
§

Beverly Craig
Sr. Manager, Low-Income
bcraig@masscec.com

Exemptions:

§ Residential and commercial
cooking; 

§ Hot water heaters for structures

over 10,000 sq. feet; 

§ Emergency generators 

§ Scientific labs & medical offices

…. and more.

Bylaw will not affect:

§ Gas pipelines in the street

§ Gas meters and hookups (piping 
(connections to the street)

§ Removal of any existing infrastructure, 
piping, equipment or appliances

§ Building insulation

§ Energy efficiency of equipment

§ Specific equipment or technologies to 
be installed
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§ If electrification causes undue expense or 
practical challenges, a waiver can be 
sought via appeal

§ Method of appeal: Building Inspector 
grants waivers; may consult with town staff 
and local energy experts

§ Special consideration given to projects 
sponsored by the Arlington Housing 
Authority, given its limited sources of 
capital funds

Jesse Grey

Brookline Town Meeting Member and 

Architect of Brookline’s Warrant Article 21 

which passed in Brookline Town Meeting in November
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This Photo by Unknown Author is licensed under CC 
BY-NC-ND

§For more information, to submit 
questions, or to contact the Working 
Group, go to:

§www.cleanheatforarlingtonma.org
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Build The Workforce
Connect job seekers and 

employers though 
internships, job and 
resume boards, and 
training programs

Supercharge Innovation
Support innovation at 
research institutions, 
startup companies, 

incubators and business 
accelerator programs

Accelerate Market 
Adoption

Enable homeowners, 
businesses, government 

agencies, and non-profits to 
install clean energy systems
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$2,500

27%

0% (net)

2 million

Annual household 
energy spending

MA GHG emissions from 
fossil fuels used in buildings

Proposed 2050 MA
emissions target

Number of buildings in MA


