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The Need For Heat Pumps Contractor Fixed Effects increase in installations completed, the next

o , heating system the contractor installs is downsized
The US and EU are facing increasing pressure to by -0.033%.
reach their net-zero emissions targets for 2050. 5.0-
In the US, the building sector represents 1/3 of
national emissions, with on-site heating being a = Methods
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Approximately 71% of buildings are heated by ks . .
either natural gas or oil, nearly all of which S Significantly Different We use a fixed-effects model to estimate the
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e relationship between added experience in heat
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barriers for heat pumps, however, are high g Yos. 47 conditional on the relevant characteristics of the
upfront cost and demand for trained 3 home and heating system:
contractors. g .|
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Heat pumps are sensitive to the quality of
installation, with the U.S. Department of 5.0 . . _
Commerce identifying heat pump sizing as one - Yi»C»tfdeSC”beS th§ twczc m?cm OﬁtFOTiSSeSC.”bmg the
of the key faults leading to performance g performance ahd costs of each instaliation in our
degradation.? Furthermore, the sizing of heat 5 sample: In(Capacity; ., and In(Total Cost; ., represent
OUMPS requires a more complex assessment 225 the log of installed capacity (per square footage) of
than their aas heater bredecessors ) the heating system and the total cost (per square
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Contractors are at the forefront of the push for > — Yes, 363 gssoc!gtedt;/]thh cor]lftracétlr]l? c‘?mé)any C'ﬁc.n(.j Ttt ’
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heat pump installation. Lastly, B includes a vector of coefficients associated
Research Question . 0 200 00 with the list of controls for characteristics of the
. | . . Installer heating system and home that are controlled for. In
How does contractor installation behavior differ, . For a contractor’'s added cost, the majority of contractors particular, the vector includes the size, year built,
and how is it shifting with increased installation significantly deviate from the mean (474 compared to 163). value of the property, type of house, number of
experience? The implications of these questions o , bedrooms and bathrooms, and the baseline heating
can inform policy to accelerate the - Here one standard deviation representing a $0.44 (per square type in the property at the time of the heat-pump
electrification of buildings performed by foot) difference in added cost, with the average cost of a heat installation. The standard errors are clustered at the
experienced and qualified contractors. pump installation in the home being $9,367. contracting company level, for the purpose of
. Similar results are seen for a contractor’s effect on installed capturing unobserved variation at the contractor
Data capacity, with 363 contractors significantly deviating from the level.
mean.
Summary Statistics i
— . _ e _ _ - In this case one standard deviation represents a divergence of CO“CIUSlOnS
ariables ount ean tandard Dev. in ax . )
(A) Heat-Pump Installations 0.36 BT U/(hr - sqf t) from the mean. Through our fixed effects analysis, there are large
Year of Installation 14369 2017 1.2 2014 2019 . . . . : : : : :
Total Cost of Installation 36 e o - o0 . For reference, heating a 12x12 ft room with average insulation amounts of heterogeneity in installation behavior
S o Heat Pusmp Units |IEEES - ., 1 5 performance requires 13,824 BTU to heat in a Massachusetts between contractors, which remains consistent
Installed Heating Capacity 14369 29157 13809 6968 144000 winter. The same room with poor insulation takes 29,030 BTU to across various controls. The high variance in cost and
Fuel Type 14126 - : ' ' heat, and a room with above average insulation requires 8,294 heating capacity not only leads to greater
oo P 030 : : j BTU. uncertainty for consumers on what the upfront costs
Electric Resistance 1842 0.13 : : i of an installation and its benefits will be, but also
P o o : : : Learning Effects indicates the existence of suboptimal behavior in a
(B) Home Data , subset of contractors, potentially undermining the
Living Area (Sqft) 14369 1894 1074 260 59567 (A) Installed Capacity Models ¥ Y J
ving Area t
Num‘t%erofBe(;lrooms 14369 3.2 0.8 1 5 (]) (2) (3) (4) (5) (6) goal Ofthe heat pump rebate prog ram.
Somber of Dabrooms e o5 o oso S Ln(Number Past 0.0072 0032 -0.026%%  -0.020%%  -0.031%*  -0.033%** Second, we find a consistently significant and
Last Selling Price 11420 325765 258638 1 6232500 Installations) (0.0073) (0.014) (0.012) (0.012) (0.012) (0.012) negative relation between increased past
PP RERE AC SE-o R (h S A DF Residuals 13,537 13,521 13,503 13,017 12,992 12,990 installations and the installed capacity of heating
ome 1ype = = = = . . .
Single-Family 13392 093 : : : R-Squared 0.10 0.10 0.27 0.33 0.36 0.36 systems. The effect of increased experience on cost is
Condo - oo : : : (B) Total Cost of Installation Models non-significant but is observed to be positive.
ot iy o o _ _ _ Ln(Number Past 0.053 %% -0.017 -0.011 -0.018 -0.020 -0.021
U 1 0,00 _ _ _ Installations) (0.0066) (0.014) (0.013) (0.014) (0.014) (0.014)
Townhouse 31 0.00 - : : DF Residuals 13,537 13,521 13,503 13,017 12,992 12,990 Future Work
VA = e j j j R-Squared 0.20 0.21 0.34 0.38 0.4 0.4
(9) Soniractor Daa — — _ — — Controls We are expanding the data to see how contractor
Number of Employees 305 e 148 0 100 Installer FEs Yes Yes Yes Yes Yes Yes experience leads to changes in the final electricity
Number of Installations 14343 75 85 1 606 Year Installed FEs No Xes Xes xes Yes Xes consumption of households. In addition, we are
Month Installed FEs No Yes Yes Yes Yes Yes currently implementing energy models in our
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M Costs of Heat P Installat / Ductwork Previous Heating installed capacity should be, and how the selected
ean Losis ot Heat Fump Instafiation Wi LUCIWOTKS Conno e No No No No Yes Yes capacity by the installer deviates from the model
e e Heat Pump Brand No No No No No Ves recommendations and are forming learning curve
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EEEEEEEEEEEEEEEEES B Remaining Equipment - Once controlling for time effects, we estimate that added learning has occurred.
================== = rume nealaton ater experience leads to a decrease in installed capacity. References
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Pump Performance”
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