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1. Executive Summary
Silicon Valley Clean Energy (SVCE) contracted with Sacramento Municipal Utility District
(SMUD) to implement the residential FutureFit Heat Pump Water Heater (HPWH) Pilot (the
Pilot). ADM Associates, Inc. (ADM) was contracted to conduct independent evaluation,
measurement, and verification (EM&V) of the Pilot implemented in 2019 and 2020. There
were 95 completed installations at the time of analysis, and a total of 102 completed
installations at the close of the Pilot. This report provides the EM&V results and program
recommendations from this evaluation.

1.1.

Research Goals

The goals for this evaluation were to:
◼

Estimate greenhouse gas (GHG) emissions reductions;

◼

Estimate the annual gas usage reduction (in therms) per household;

◼

Estimate the annual electric energy usage increase (in kWh) per household;

◼

Generate typical daily load profiles for weekdays and weekends by month;

◼

Identify groups of usage patterns (e.g., morning versus evening hot water users, etc.);

◼

Conduct a cost savings analysis; and

◼

Conduct a participant survey to determine attribution and satisfaction.

1.2.

Evaluation Methodology

A census of participants was used to evaluate GHG
emission reductions, energy use, and costs for this
Pilot. Program-attributable impacts were developed
via a combined analysis of Sense Energy Monitor
data1, monthly gas and electric billing data, and
participant surveys.
Figure 1-1 summarizes the total data collected for the
impact analysis of the Pilot. Figure 1-2 summarizes the
application of this data.
Figure 1-1. Summary of Participant Impact
Data – Categorical Nesting

1

https://sense.com/. Sense Energy Monitors were installed for 81 Pilot participants, which track energy use by
circuit and transmit in real-time.

1

1.5.

Recommendations

ADM’s recommendations are as follows:
◼

Continue to offer panel upgrade incentives. Panel upgrade incentives are a key driver
for market transformation. For some homes, electrification will require expansion to
200A panels, especially if it is to accommodate heating, ventilation, and air
conditioning (HVAC), and potentially electric vehicle (EV) loads. Net-to-gross ratio
(NTGR), for the purposes of this analysis, is defined as the percent of program impacts
that were induced by the program, rather than reflecting naturally occurring adoption
of the measures by participants. Need for some homes to expand to 200A panels was
proven in the survey analysis as the overall net-to-gross ratio for customers without a
panel upgrade was 75% while it was 127% for customers with a panel upgrade. The
reason NTGR is greater than 100% is due to the panel upgrade facilitating HVAC
electrification that was not incentivized by SVCE. The acquisition cost per net lb. of
greenhouse gas after accounting for spillover is:
o No panel upgrade: $2.24/lb. of CO2
o With panel upgrade: $2.28/lb. of CO2

◼

Consider development of electrification rebates for other end uses. Forty percent of
survey respondents were identified as “high electrification potential” for their heating
load, through a combined lens of presence of gas equipment and indicating that they
would be “very interested” in electrification of this equipment if a rebate covered one
third of the installation cost.
o Alternatively, develop greater coordination/streamlined referral to other
entities offering rebates. This may include Pacific Gas & Electric (PG&E), Bay
Area Regional Energy Network (BayREN), or Bay Area Air Quality Management
District (BAAQMD). In some instances, these organizations offer incentives for
electrification of other end-uses.

◼

Conduct follow-up marketing or check-ins with panel upgrade customers. ADM found
that of the 10 panel upgrade participants surveyed, three completed additional
electrification improvements; two of which stated that this would not have been
considered without their 200A panel upgrade. As other decarbonization options are
developed, panel upgrade participants from the Pilot should be a primary target for
new offerings. Barring that, a follow-up survey (perhaps 18-24 months after
installation) could be completed internally by SVCE or via an external vendor to assess
if deeper electrification efforts were made.

◼

Develop a trusted contractor list. Sixteen percent of respondents noted that they
would have found it helpful if SVCE provided a trusted contractor list, with one
respondent specifically noting that they selected their contractor from the City of Palo
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Alto Utilities contractor list for HPWHs. This aligns with program practices seen by the
Bay Area Regional Energy Network (BayREN), City of Palo Alto Utilities, and Silicon
Valley Power.

4

◼

Examine possibilities to link customers with Sense metering data to their Green
Button data. Four percent of respondents indicated a desire for better metering of and
access to their whole-house consumption in response to an open-ended question
asking for further suggestions for the program. One key avenue for this could be the
integration of future iterations of the program with the Data Hive Flagship Pilot4, which
can provide customers with more readily-available access to their whole-house
metered data to supplement the circuit-level data from the Sense Energy Monitor.

◼

Install Sense meters on the circuit containing the load of interest rather than having
Sense do “smart disaggregation”. ADM found that in 44% of cases where the Sense
meter was left to do smart disaggregation, it did not accurately capture the HPWH and
required a supplementary visit by a contractor to address the issue by installing the CTs
on the HPWH circuit to collect viable data. If SVCE is to continue to use Sense Energy
Monitors in a programmatic capacity (or as a metering tool for future pilot studies),
installation approaches should account for lessons-learned from the Pilot pertaining to
the limits of Sense “smart disaggregation”.

◼

Develop permitting checklists/FAQs for the program. Though the SVCE program
webpage mentions applying for a permit, SVCE should consider a larger “permitting
checklist for customers, developed in collaboration with member cities. This is more
difficult for a Community Choice Aggregator than for a municipal utility as there is a
greater range of code requirements to address. However, to the extent feasible,
addressing this would be helpful. Sixty-two percent of Pilot participants have been
from Sunnyvale or Mountain View. Addressing high-volume cities first could expedite
this process in terms of providing value to potential participants.

◼

Parties that administer overlapping programs should develop coordination and data
sharing agreements. The Evaluators found that multiple parties offer incentives for
HPWHs within SVCE Member cities: SVCE, BayRen, and Pacific Gas & Electric (PG&E) all
offer incentives for this technology with largely similar program requirements. Program
administrators should as a practice endeavor to identify cases of overlapping offerings
such as this, and develop data-sharing agreements where warranted. This would allow
all parties to ensure the most efficient use of funds and would prevent potential double
counting of impacts from a single project across multiple entities administering energy
efficiency or decarbonization initiatives.

https://data.svcleanenergy.org/
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3. Methodology
The following section details our approach to data acquisition and analysis for the Pilot
program evaluation.

3.1.

Data Sources

Electric metering data for the HPWHs were obtained via the Sense platform for all customers
except for one customer who provided Aeotec data directly to SVCE via e-mail. Sense data
were extracted from the Sense online tool on October 27, 2020. Gas and electric billing data
for all customers dating back to 2018 was provided to ADM by SVCE.

3.2.

Sampling

Due to the nature of the program requiring all participants to install a metering device, ADM
relied on a census of available data to complete electric metering, gas billing, and GHG
emissions analysis. Additionally, the census of participants who had a completed rebate in
June of 2020 (83 participants) were invited to participate in the online customer survey.

3.3.

Electric Monitoring Data Analysis

Electric monitoring data for most customers in the Pilot was done via a Sense meter installed
at the customers’ electrical panel. Sense monitors provide wireless data transmission which
can be downloaded through an online platform. Sense devices monitor electric load in two
different ways—they can monitor whole house load or can be installed on circuits dedicated to
powering a single device. In most cases, the Sense monitors were installed on the circuit
dedicated to the HPWH. However, for some customers, Sense monitors were installed at the
whole-house level. The Sense platform automatically attempts to disaggregate electric load
data into different end uses based on a machine learning algorithm.
ADM manually reviewed all Sense meter data to determine: (1) whether the meter was
installed on a dedicated HPWH circuit and (2) for cases where the meter was installed at the
whole house level, which disaggregated load best represented the HPWH. ADM performed an
initial review of Sense data from December 2019 through March 2020. In some cases, Sense
meters that were installed at the whole house level did not provide a distinguishable HPWH
load. For these cases, Sense meters were reinstalled directly on the HPWH circuit. This
reinstallation occurred for 31 participants.
One additional customer used an Aeotec meter installed on a dedicated HPWH circuit and
provided data to SVCE via e-mail.
Of the 102 customers who participated in the Pilot: Seven customers could not be mapped
back to a Sense meter device, one customer did not provide Aeotec metering data, three
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customers had Sense metering data that could not be interpreted, and 25 customers began
data collection after most of the data analysis had been completed.
3.3.1. Load Shape Generation
After reviewing the metering data, ADM then created an average load profile by taking the
average across all customers by hour and date. ADM then segmented the load profile by
month and weekday-type (weekdays versus weekends, with holidays5 considered weekends)
and took the average 24-hour load profile by month and weekday-type.
3.3.2. Annual Electric Energy Consumption Calculation
The average annual electric energy consumption was then calculated by taking the sum of the
average daily weekday and weekend profiles by month to obtain the average daily kWh by
weekday-type by month. These values were then multiplied by the respective number of
weekdays and weekends (including holidays) per month.
3.3.3. Daytime versus Nighttime User Analysis
In addition to generating a load shape for all customers, SVCE was also interested in seeing if
there were clusters of customers that use their water heaters at specific times of the day. To
conduct this analysis, ADM first assessed the average daily peak time at which each customer
used their water heater. After determining the peak hour by customer, ADM then split
customers into “daytime” users, who have a peak load between 5 a.m. and 5 p.m., and
“nighttime” users, who have a peak load between 5 p.m. and 5 a.m. Separate load profiles
were then generated for daytime and nighttime users.

3.4.

Gas Billing Data Analysis

Of the 93 customers who participated in the Pilot: 12 customers did not have sufficient gas
billing data for this analysis, and two customers did not have information available regarding
the installation date of their HPWHs. The remaining 79 customers were used to conduct a prepost analysis to determine their gas savings.
To factor out weather-sensitive loads and isolate baseloads, ADM established the pre and post
periods to include the summer months before and summer months after installation (June
through September). For each customer, the gas savings were calculated by subtracting the
average daily therms from the post period from the average daily therms in the pre period. An
example of this calculation is provided in the following equation:
∆𝑎𝑑𝑡𝑖𝑥 = 𝑎𝑑𝑡𝑝𝑟𝑒_𝑖𝑥 − 𝑎𝑑𝑡𝑝𝑜𝑠𝑡_𝑖𝑥

5

Holidays were defined as the 11 holidays observed by the State of California
(https://www.calhr.ca.gov/employees/pages/state-holidays.aspx).
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Where:
▪

𝑎𝑑𝑡 represents the average daily therms;

▪

𝑖 represents a given customer;

▪

𝑥 represents a given month between June through September;

▪

𝑝𝑟𝑒 is the pre-period; and

▪

𝑝𝑜𝑠𝑡 is the post-period.

After calculating the average daily therm savings for each month for each customer, an
average daily savings was then calculated for each month by averaging the average daily
savings across customers. At that point, therm savings for non-summer months were
estimated by using the water heating load profile derived from the electric metering data. An
example of this calculation is provided in the following equation:
∆𝑎𝑑𝑡𝑥 = 𝑠𝑐𝑎𝑙𝑎𝑟𝑥 ∙ ∆𝑎𝑑𝑡𝑠𝑢𝑚𝑚𝑒𝑟
Where:
▪

𝑥 is the given non-summer month of interest;

▪

∆𝑎𝑑𝑡𝑠𝑢𝑚𝑚𝑒𝑟 is the weighted average daily therm savings for June through September;
and

▪

𝑠𝑐𝑎𝑙𝑎𝑟 is the ratio of energy usage for that given month compared to the average daily
energy usage for summer as derived from the water heating load shape data.

3.5.

GHG Emissions Savings Analysis

GHG emissions for gas consumption was estimated using 11.68 lbs. of CO2 per therm as
derived from the EPA Greenhouse Gas Equivalencies Calculator.6 GHG emissions for electric
energy consumption varied depending on whether SVCE customers were enrolled in SVCE’s
GreenStart or GreenPrime product. GHG emissions for GreenStart customers were estimated
at 0.0023 lbs. of CO2 per kWh and 0 lbs. of CO2 per kWh for GreenPrime customers.
SVCE provided electric billing data for 81 participants. Of these 81 participants, 33 were
enrolled in the GreenPrime product. Thus, the weighted average GHG emission for this Pilot
was estimated as 0.0014 lbs. of CO2 per kWh.
GHG emissions savings was thus calculated as the difference in emissions from the gas water
heaters versus HPWH water heaters. The following equation provides an example of this
calculation:
∆𝐺𝐻𝐺 = (11.68

6

𝑙𝑏𝑠. 𝑜𝑓 𝐶𝑂2
𝑙𝑏𝑠. 𝑜𝑓 𝐶𝑂2
∙ 𝑁𝐺𝑊𝐻) − (0.0014
∙ 𝐻𝑃𝑊𝐻)
𝑡ℎ𝑒𝑟𝑚
𝑘𝑊ℎ

https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculation18%s-and-references
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The presented results combined customer responses on the interest list and reservation list.
Groups are weighted to account for the differences in sample and population sizes between
these groups. The weight was calculated as 1/(n/N), where n is the size of the sample and N is
the size of the population. The weight applied to responses from customers on the interest list
was 5.42 and the weight applied to responses on the reservation list was 2.95.

3.8.

Contractor Interviews

ADM contacted contractors to complete the interviews in September 2020 and March 2021
with the goal of completing five interviews.
For the September 2020 attempt, ADM placed up to three telephone calls with 19 contractors
that had completed between 1 and 20 installations. One contactor completed an interview
and one agreed to answer the questions online. Of the remainder, one contractor refused, and
the others did not respond. One contractor provided the feedback that it was a busy time of
year for them.
In March 2021, ADM made a second attempt to schedule interviews with a sample of 10
contractors who had completed between 1 and 22 projects, all of whom were also on the
September 2020 contact list. Although the list included four contractors who completed one
or two projects, the focus was on the more active contractors, who might be more responsive
to an interview request. Additionally, SVCE contacted the contractors in advance to inform
them of the research and encourage their participation. ADM placed three telephone calls and
sent one email to each of the contractors on the list. None agreed to complete an interview.

3.9.

Participant Cost Analysis

As part of this analysis, ADM looked at two sources of participant cost:
◼

Installation cost: The average gross cost of installing HPWHs including parts and labor,
the average customer rebate, and the average net cost of installation less the customer
rebate. This information is taken directly from SVCE's rebate tracking data.

◼

Estimated fuel cost savings associated with HPWH installation: the average fuel cost
for the baseline natural gas water heater less the average fuel cost for the HPWH. This
is calculated using 2020 rate information7 weighted relative to customers’ rate class for
consumption-related costs only. Static infrastructure costs are not included in this
calculation. Information regarding tiered usage was not available in either gas or
electric billing data. To estimate a conservative cost savings, it was assumed that water
heating fell into “baseline” or “Tier 1” usage. Time-of-use (TOU) rates for electric

7

Residential rates for PGE were taken from: https://www.pge.com/tariffs/Res Current.xlsx. The rate for
December 2020 was not yet published at the time of writing—they were assumed to be the same as November
2020 for the purpose of reporting. Residential rates for SVCE were taken from:
https://www.svcleanenergy.org/wp-content/uploads/2020/02/October-2020-Rate-Update-Residential.pdf.
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4. Electric & Gas Consumption and GHG Results
The following section presents the results of the electric metering analysis, the gas
consumption data analysis, and presents the corresponding GHG impacts.

4.1.

Electric Metering Data Results

Electric metering analysis included development of water heating load shapes, estimates of
HPWH electric energy consumption, and identification of clusters of participants with similar
usage patterns in the electric metering data.
4.1.1. Water Heating Load Shape
Figure 4-1 presents the average daily load shape for weekdays and weekends on an annual
basis. Monthly weekday and weekend load shapes are presented in Appendix A: A HPWH in
heat pump mode averages 0.2 kWh/hour while in back-up resistance mode it averages 4.5
kWh/hour. Based on this, the Evaluators concluded from the metering data that the HPWHs
did not enter back-up heating mode.

Annual Average Daily Profile
0.5
0.45
Average kWh/unit

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

0
0

1

2

3

4

5

6

7

8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour Starting

Weekday

Weekend

Figure 4-1. Annual Average Daily Profile for all Customers by Weekday-type
The water heating load shape has a bimodal distribution, peaking primarily either in the
morning or later in the evening. Weekdays tend to peak at roughly 8 a.m. with a secondary
peak at roughly 9 p.m. Weekends tend to peak later in the day at roughly 12 p.m. with a
smaller yet still consistent secondary peak at roughly 9 p.m. Additionally, the magnitude of the
weekend profile is larger than that of the weekday profile, suggesting greater daily hot water
usage on the weekend.
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Of the participants with metering data, 32 customers were in the nighttime user group. The
water heating load shape for these customers is presented in Figure 4-5. As can be seen from
the figure, there is a large discrepancy between how users in this group use water heating
during weekdays versus weekends. Weekdays are generally unimodal in distribution, peaking
solely between 8 p.m. and 10 p.m. However, this distribution shifts to a more bimodal
distribution on weekends, with a secondary peak emerging between 12 p.m. and 2 p.m.

Annual Average Daily Profile for Nighttime Users
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Figure 4-5. Annual Average Daily Profile for Nighttime Users by Day-Type Gas Consumption
Results

4.2.

Gas Consumption Results

Table 4-1 presents the results of the gas consumption analysis for the baseline natural gas
water heaters. As noted in Section 3.4, a simple post minus pre subtraction was performed for
the months of June through September. These values were then scaled according to the ratio
of non-summer month average daily consumption to average summer month daily
consumption as observed in the electric metering data.
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5. Participant Survey Results
The following section presents the results of the participant survey.
As noted in Section 3.6, the participant survey assessed customer motivations for participating
in the program, program satisfaction, and any feedback customers had for the program.
Survey invitations were issued to all 83 participants who had a “Completed” rebate status at
the time of the survey (June 2020) resulting in a total of 45 respondents.

5.1.

Sampling Precision

The required sample size to meet 90% confidence and ±10% precision for a given coefficient of
variation in a statistically infinite population is estimated as:
1.645 ∗ 𝐶𝑉 2
)
𝑛=(
. 10
Where,
1.645 = Z-value for two-tailed 90% confidence
.10 = Required precision (10%)
CV = Coefficient of variation = Standard deviation / mean
For survey efforts within a reasonably homogenous market, the California Evaluation
Framework specifies an assumed CV of .5.11 Using this, the required sample is:
1.645 ∗ .5 2
) = 68
𝑛=(
. 10
This sample estimate is then adjusted for smaller populations as follows:
𝑛0 =

𝑛
𝑛
1+𝑁

Where,
n0 = Finite population-adjusted sample size
n = The required sample for a statistically infinite population
N = total program population
At the time of administration of the survey, the program participant population was N=83. At
this population, the required sample to meet ±10% precision at 90% confidence is:

11

http://www.calmac.org/publications/California_Evaluation_Framework_June_2004.pdf
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o Deferred free-riders: program participants who would have installed the same
measure at a later date in the absence of the program (e.g., they would have
replaced their gas water heater with a HPWH 1-2 years later due to upfront
costs).
◼

Leakage: cross-territory sales that occur when program-incented efficient products are
installed outside of the funding entity’s service territory.13 The Pilot verifies eligibility of
each applicant and as a result there was no leakage effect. Four projects were
disallowed due to being out-of-territory (three located in San Jose and one in
Burlingame).

◼

Participant spillover: the added benefit from projects completed by program
participants that are induced by the program but not funded by the program. This
manifests in the Pilot through the incentivizing of panel expansions. Panel expansions
open avenues for other electrification. Thus, if the respondent is not a free-rider on
their panel upgrade, but engages in further electrification outside the scope of the
SVCE program, their decarbonization and electrification efforts are programattributable.

◼

Non-participant spillover: the added benefit from projects completed by SVCE
customers who did not participate in the program. This could occur as a result of
program training of plumbing contractors who then sell a greater volume of HPWH
retrofits than previously. This is addressed via contractor surveys; no non-participant
spillover was identified for the Pilot.

The process is outlined in Figure 5-3 and explained in detail in the subsequent sections.

13

2006 DOE EERE Guide for Managing General Program Evaluation Studies.
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Figure 5-3. Free-Ridership Process Flow
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5.5.

Experience with Water Heater and Satisfaction

Participants were asked about their experience and satisfaction with the HPWH. Most
participants reported positive experiences with the performance of the heat pump water
heater. Eighty four percent of respondents stated that they have not had any problems with the
heat pump water heater since it was installed. Seventy-four percent of respondents stated that
the water heater completely met their expectations, and 26% of those surveyed stated that the
water heater partially met their expectations. None reported that the water heater did not
meet their expectations.
None of the respondents were dissatisfied with their experience with SVCE’s heat pump water
heater program or the contractor that installed the heat pump water heater. Ninety-six percent
of the respondents stated that they were overall “satisfied” or “very satisfied” with the
program. Ninety-two percent of respondents stated that they were overall “satisfied” or “very
satisfied” with the contractor who installed their heat pump water heater. Sixteen percent of
respondents self- installed their water heater.

5.6.

Respondent Narrative Feedback

Respondents were asked to provide recommendations for improvement of the program. These
verbatim responses were reviewed and grouped into overarching categories. A large share
offered no comment (36%). Other comments were more generalized and not specifically
actionable, including “expand the program” (16%) and “more marketing / awareness” (13%).
Of the recommendations by respondents, ones which are potentially actionable by SVCE or
SMUD include:
◼

Provide a list of trusted contractors (16%). A significant share of respondents noted
difficulty in finding contractors that have the capability to install a HPWH. Many noted
having to cycle through numerous unqualified contractors or finding qualified
contractors through the websites of other programs (one specifically noted a similar
program administered by City of Palo Alto Utilities as their source of their contractor).
o ADM Recommendation: Develop a trusted contractor list. This aligns with
program practices seen by the Bay Area Regional Energy Network (BayREN)15,
City of Palo Alto Utilities16, and Silicon Valley Power17.

15

https://bayrenresidential.org/find-a-contractor

16

https://cityofpaloalto.org/gov/depts/utl/residents/save energy n water/rebates/heat pump water heater/hpw
h resources/default.asp
17

https://www.siliconvalleypower.com/residents/save-energy/contractor-connection
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◼

Improve Sense metering (13%). Respondents noted issues with Sense metering not
capturing their HPWH load or expressing a desire to capture their whole-house load in
addition to the HPWH load. Whole house metering would be attainable via Green
Button data, and this desire for whole-house metering could perhaps be addressed with
proper integration customers’ existing interval meter data.
o ADM Recommendation: Examine possibilities to link customers with Sense
metering data to their Green Button data. This can fill what customers perceive
as a “gap” in Sense metering data.

◼

Provide guidance on permitting requirements (7%). Seven percent of respondents
noted that they found the permitting process to be more difficult than anticipated (with
some not realizing that expansion of their panel requires a permit until after project
launch). Though this was only 7% of total respondents, all who indicated this had
received a panel upgrade. Of the panel upgrade respondents, 30% suggested that SVCE
help set expectations on the permitting process.
o ADM Recommendation: Though the SVCE program page mentions applying for a
permit, SVCE should consider a larger “permitting checklist” for customers,
developed in collaboration with member cities. This is more difficult for a
Community Choice Aggregator than for a municipal utility as there is a greater
range of code requirements to address, but to the extent feasible addressing this
would be helpful. 62% of Pilot participants have been from Sunnyvale or
Mountain View, so addressing high-volume cities first could expedite this process
in terms of providing value to potential participants.

5.7.

Electrification Potential

ADM assessed the electrification potential of various end-uses through the survey. The
electrification potential was a function of the prevalence of non-electric equipment and the
share of customers who stated that they would be very interested in replacing the equipment
with electric equipment if a rebate that covered one third of the cost of installation was
available. We note that these results are from a set of customers who have already electrified
their water heating and may not be generalizable to the broader population of SVCE customers.
Gas furnaces have the greatest electrification potential. Gas furnaces are both common (owned
by 79% of respondents) and interest in replacing them is also high. Clothes dryers are the
second highest electrification potential measure. There was also a high interest in replacing gas
fireplaces. Figure 5-9 presents the results.

42

6.3.

Barriers to installing a Heat Pump Water Heater

Figure 6-1 summarizes the reasons why interested customers did not install the heat pump
water heater. Key findings are summarized below the figure.
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Figure 6-1 Reasons Given for Not Installing a Heat Pump Water Heater

◼

The cost of the installation was the most common reason given for not installing the
heat pump water heater. Thirty-eight percent of respondents cited this as a reason.
Cost was more frequently cited by customers on the reserved list (62% cited this as a
factor) than those on the interest list (16% cited this as a factor). That difference may be
driven by additional research and understanding that customers on the reserved list
engaged in, which could have provided them with a clearer understanding of costs. For
example, more customers on the reservation list (58%) received a quote from a
contractor than those on the interest list (18%).

◼

The quoted costs received by interested customers do not appear to be a factor in the
role cost played in the decision not to install the water heater. As shown in Figure 6-2,
the quoted costs reported by customers were similar to the participant installation
costs.
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◼

Discouraged by contractors they contacted (n=1). The contractors the respondent
spoke with discouraged the project and the respondent believed they were unfamiliar
with this type of project.

◼

Difficulty finding a contractor who will coordinate with battery storage solution (n=1).

Below are reasons given that the program may not be able to address.
◼

Project complexity was cited by four of the respondents. Factors that respondents
mentioned made the project complex were: the need to run an additional electric line
from the street to the house at a high cost, general electric work for installing the 220V
line, not wanting to deal with permitting, and electrical issues raised by PG&E (“PG&E
was hard to deal with on the electrical upgrade to the house”).

◼

Two respondents cited physical space requirements preventing the installation. Both
respondents reported that they did not have the space for the water heater.

◼

Too much noise from the water heater (n=1).

◼

Waiting for the existing water heater to fail (n=1).

◼

Would need a larger unit because the heat pump water heater replenishes water
more slowly (n=1).

◼

Prefer natural gas (n=2). Two respondents stated that they like having a gas water
heater.

◼

Replaced a water heater under an emergency repair (n=1). The respondent installed
another gas water heater when their existing unit failed.

Based on these findings ADM has the following recommendations:
◼

Consider developing a preferred contractor rating system. SVCE already provides lists
of contractors to customers. Marketing materials should note this to help ensure that
customers are aware of this resource. Additionally, identifying plumbers or electricians
that could help customers coordinate the work through contractor outreach or based on
customer feedback on contractor ratings. Developing a rating system such as “Preferred
Contractor” status that would identify these contractors may assist customers in
selecting a contractor and encourage contractors to minimize customer project
management. Preferred contractor status could also be used to promote those
contractors most active in the program who may be best able to sell the benefits of the
heat pump water Heater to their customers.

◼

Engage in follow-up communications with customers interested in the program. Three
respondents mentioned that they had delayed their project. Sending emails to the
customers on the interest and reservation lists may prompt them to install a heat pump
water heater.
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◼

One customer said it was hard to get the equipment. The respondent referenced a
specific manufacturers water heater that was not in stock.

◼

The complexity of the panel upgrade was cited by one respondent. This respondent
said, “I got caught up in dealing with the electrical panel upgrade. I need at least a 200A
panel, but for full electrification I might actually require a 400A panel. It just got to be a
little much.”

◼

Concerns about PG&E shutdowns was mentioned by one respondent. The respondent
stated that while cost and the panel upgrades had been a concern, after the PG&E
shutdown, the respondent was concerned about not having hot water.
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7. Contractor Feedback
ADM sought to complete interviews five participating contractors to get their insight into the
heat pump water heater market and their feedback on the program. ADM completed one
interview with a contractor and one contractor agreed to answer the questions in an online
form.
The following sections provide a summary of the feedback from one contractor who completed
an interview and one who agreed to complete a form online. We will refer to these as
Contractor A and Contractor B, respectively, in the discussion below.
Overall, both contractors agreed that the program rebates were necessary to get most people
to do these types of projects and that customers need electrical work to replace a gas water
heater with heat pump water heater. Both contractors also provided positive feedback on the
program.

7.1.

Market Conditions

Contractor A noted that they do not do any replacements of natural gas water heaters with
electric water heaters – neither electric resistance nor heat pump water heaters – outside of
the program. This contractor thought that few customers would do this type of replacement
without incentives. However, the contractor noted that their customers are interested in
replacing natural gas water heaters with heat pump water heaters, but that expense is
generally too great. Contractor A also noted that electrical work is required for every
replacement of a natural gas water heater and about one-half of Contractor A’s customers
would need a panel upgrade to accommodate the water heater load. In general, the contractor
said the replacement of gas water heaters could be done within a day.
Contractor B stated that about 75% of their work is installing heat pump water heaters,
although not necessarily replacements of gas water heaters. Like Contractor A, this respondent
stated that few customers would do the work without an incentive. Also, like Contractor A,
Contractor B estimated that 50% of their customers need a panel upgrade and all need
electrical work.

7.2.

Program Feedback

Overall, Contractor A thought it was a “great program” that incentivized change and was good
for the environment. Both contractors said that program staff were very responsive to
questions about projects or the program.
The two contractors had mixed views of the installation of the Sense meter. Contractor A
thought that the instructions on the Sense meter installation were not clear and that it added
about two hours of time. This contractor performed one of these installations and involved a
customer with solar power and noted that the solar connection aspect was a source of
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confusion, specifically that there were two leads but three connections to make (main
connection, water heater connection, and solar connection). Contractor B thought the
instructions were clear and that it took one hour to install.
Contractor A noted that the 90 days to complete a project was not a problem for any projects,
whereas Contractor B noted that they ran into some issues because of COVID related delays.
An issue noted by Contractor A was that it was not clear who the incentive would be paid to.
The application uses the term “apply” but it is not clear if when the contractor submits the
application, he or she is the applicant or if the customer is the applicant.
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9. Recommendations & Conclusions
The following section provides a summary of the results presented in Sections 4 through 8 as
well as recommendations for future programs.

9.1.

Summary of Gas & Electric Consumption and GHG Results

A summary of the analysis on electric metering data, gas billing data, and GHG emissions is as
follows:
◼

ADM generated a 24-hour load profile for weekdays and weekends (including holidays).
Both curves were hallmarked by a bimodal curve with peaks at 8 a.m. and 9 p.m. for
weekdays and 12 p.m. and 9 p.m. for weekends.

◼

The average energy usage per unit is estimated as 927.59 kWh/year per unit.

◼

There appear to be two clusters of participant types: (1) participants who primarily use
hot water in the morning and (2) participants who primarily use hot water in the
evening.

◼

The average fuel consumption for the baseline gas water heaters is approximately
178.86 therms/year per unit.

◼

The GHG emissions savings are approximately 2,088 lbs. of CO2/year per unit.

◼

COVID-19 appears to have had an impact on the 24-hour water heating profiles
regardless of whether participants reported having a change in daytime occupancy
relative to SIP orders. This impact generally manifested as a reduction in the evening
peak, an increase in the daytime peak, and a shift in the timing of the daytime peak to
be later in the day. Despite these differences, the average daily consumption per unit
has not been significantly impacted.

9.2.

Summary of Participant Survey Results

At a high level, the key takeaways from the participant survey are:
◼

Nearly all participants (98%) were aware that SVCE was their energy provider prior to
learning of the program.

◼

Friends, family, colleagues (33%) and e-mail communication from SVCE (28%) were the
most common ways that respondents learned about SVCE rebates for HPWH
installations.

◼

Overall, participants were not planning to install a HPWH until learning of the program
(70%).
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◼

The SVCE website was the primary source of information on the benefits of HPWHs
(93%).

◼

SVCE rebates (93%) and GHG emission reduction (89%) were the primary motivators for
program participants.

◼

Most participants reported positive experiences with the performance of the HPWH
(84%).

◼

None of the respondents were dissatisfied with their experience with SVCE’s HPWH
program or the contractor that installed the HPWH.

◼

Thirty percent of survey respondents that received panel upgrade incentives also
reported having replaced their gas central heating system with an electric system (30%)
in addition to participating in the HPWH Pilot.

◼

Gas furnaces have the highest potential for future electrification (40%) although other
end uses such as clothes drying (27%), gas fireplace (22%), and indoor cooking (18%)
demonstrate a combination of gas system prevalence and consumer interest in
electrification. Swimming pool heaters also demonstrate high potential per-customer,
albeit for a much smaller subset of the total SVCE population.

9.3.

Summary of Participant Cost Results

A summary of the participant cost results are as follows:
◼

The net installation cost is $1,805.15 per unit. The gross installation cost, including all
equipment and labor, is $6,283.12, while the average rebate amount is $4,477.97.

◼

For the year 2020, participants saved approximately $31.69 per customer in fuel cost by
switching from natural gas water heaters to HPWHs. The average annual fuel cost for
natural gas water heaters is $261.72. The average annual fuel cost for HPWHs is
$230.02.

◼

When accounting for the cost of a future gas water heater installation at the time of
failure of the current system, the payback period for the HPWH retrofit is 23.84 years.

9.4.

Recommendations

In general, the electric energy consumption observed for HPWHs and gas fuel consumption
observed for natural gas water heaters fell within expected ranges. Results from this study
pertaining to total consumption and GHG savings did not appear compromised by the COVID-19
SIP orders and thus should be generalizable for future reference. However, shifts in the average
daily profiles relative to SIP orders appear to be present. Customers generally had a positive
response to participating in the program and installed HPWH units in conjunction with other
GHG reducing measures such as solar panels and electric central space heating.
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ADM’s program recommendations are as follows:
◼

Continue to offer panel upgrade incentives. Panel upgrade incentives are a key driver
for market transformation. Home electrification will require expansion to 200A panels.
This was proven in the survey analysis as the overall NTGR for customers without a
panel upgrade was 75% while it was 127% for customers with a panel upgrade (with
NTGR greater than 100% due to the panel upgrade facilitating HVAC electrification that
was not incentivized by SVCE). The acquisition cost per net lb. of greenhouse gas after
accounting for spillover is:
o No panel upgrade: $2.24/lb. of CO2
o With panel upgrade: $2.28/lb. of CO2

◼

Consider development of electrification rebates for other end uses. Forty percent of
survey respondents were identified as “high electrification potential” for their heating
load, through a combined lens of presence of gas equipment and indicating that they
would be “very interested” in electrification of this equipment if a rebate covered 1/3 of
the installation cost.

◼

Conduct follow-up marketing or check-ins with panel upgrade customers. ADM found
that of the ten panel upgrade participants surveyed, three completed additional
electrification improvements; two of which stated that this would not have been
considered without their 200A panel upgrade. As other decarbonization options are
developed, panel upgrade participants from the Pilot should be a primary target for new
offerings. Barring that, a follow-up survey (perhaps 18-24 months after installation)
could be completed internally by SVCE or via an external vendor to assess if deeper
electrification efforts were made.

◼

Develop a trusted contractor list. Sixteen percent of respondents noted that they would
have found it helpful if SVCE provided a trusted contractor list, with one respondent
specifically noting that they selected their contractor from the City of Palo Alto Utilities
contractor list for HPWHs. This aligns with program practices seen by the Bay Area
Regional Energy Network (BayREN), City of Palo Alto Utilities, and Silicon Valley Power.

◼

If Sense meters will be used in a programmatic capacity in future iterations of the
Pilot, examine possibilities to link customers with Sense metering data to their Green
Button data. This could fill what customers perceive as a “gap” in Sense metering data.

◼

Similarly, if Sense meters will remain in use, install Sense meters on the circuit
containing the load of interest rather than having Sense do “smart disaggregation”.
ADM found that in 44% of cases where the Sense meter was left to do smart
disaggregation, that it did not accurately capture the HPWH and required a
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supplementary visit by a contractor to address the issue by installing the CTs on the
HPWH circuit to collect viable data.
◼

Develop permitting checklists and FAQs for the Pilot. Though the SVCE program page
mentions applying for a permit, SVCE should consider a larger “permitting checklist” for
customers, developed in collaboration with member cities. This is more difficult for a
Community Choice Aggregator than for a municipal utility as there is a greater range of
code requirements to address, but to the extent feasible addressing this would be
helpful. Sixty-two percent of Pilot participants have been from Sunnyvale or Mountain
View. Addressing high-volume cities first could expedite this process in terms of
providing value to potential participants.

◼

Work to obtain access to program participation data across the multiple program
administrators for HPWH programs (or other relevant technologies). Incentives for
HPWHs are available to residential customers within SVCE’s Member cities through
SVCE, BayRen, and Pacific Gas & Electric (PG&E). Without a participant data-sharing
agreement, it is possible for a single participant to obtain incentives from multiple
entities, and the program administrators may benefit from coordination to ensure that a
single project does not receive an excess of total incentive funds. SVCE should endeavor
towards such an agreement in any instance where a program or pilot offering overlaps
with existing programs from these entities.

◼

Parties that administer overlapping programs should develop coordination and data
sharing agreements. The Evaluators found that multiple parties offer incentives for
HPWHs within SVCE Member cities: SVCE, BayRen, and Pacific Gas & Electric (PG&E) all
offer incentives for this technology with largely similar program requirements. Program
administrators should as a practice endeavor to identify cases of overlapping offerings
such as this, and develop data-sharing agreements where warranted. This would allow
all parties to ensure the most efficient use of funds and would prevent potential double
counting of impacts from a single project across multiple entities administering energy
efficiency or decarbonization initiatives.
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Appendix A: Monthly Water Heating Load
Shapes
The following appendix provides a visualization of the average water heating load shapes by
month, and weekday type normalized to a typical meteorological year.

Figure A-1 Average Daily Load Profile for January

Figure A-2 Average Daily Load Profile for February
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Figure A-3. Average Daily Load Profile for March

Figure A-4. Average Daily Load Profile for April
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Figure A-5. Average Daily Load Profile for May

Figure A-6. Average Daily Load Profile for June
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Figure A-7. Average Daily Load Profile for July

Figure A-8. Average Daily Load Profile for August
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Figure A-9. Average Daily Load Profile for September

Figure A-10. Average Daily Load Profile for October
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Figure A-11. Average Daily Load Profile for November

Figure A-12. Average Daily Load Profile for December

69

Appendix B: Participant Survey Instrument
Survey Variables
ACCESS_CODE

Random code to allow person to take survey and
associate responses with data

ADDRESS

Information on location in the form of street
address in city. i.e., 123 Main Street in Cupertino

CUSTOMER_EMAIL

Customer email address

CUSTOMER_PHONE

Customer phone

PANEL_UPGRADE

1 if received panel upgrade, else 0

PHONE

1 if survey administered by phone, else 0

INCENTIVE AMOUNT

$2000 if only installed heat pump water heater,
$3500 if heat pump water heater was installed
with the Smart Performance Package

9.5.

Program Awareness

1. According to our records you received a rebate from SVCE for a for a heat pump water heater
installed at your residence in [ADDRESS].
2.
3. Is that correct?
1. Yes
2. No, that is not correct. [Terminate survey: Thank you for that information. This concludes the
survey.]
4. How did you first learn about the rebates SVCE offers for installing a heat pump water heater?
[Randomize 1 – 4]
1. An email from SVCE
2. By viewing the SVCE website
3. From the contractor who installed the heat pump water heater
4. From friend / relative / colleague
5. In some other way (Please describe)
98. Do not recall
5. Prior to learning of this program, were you aware that Silicon Valley Clean Energy was your
energy provider?
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1. Yes
2. No
98. Not sure

9.6.
6.

Attribution Water Heater

Were you already planning to install a heat pump water heater when you learned of the rebates
available from SVCE?
1. Yes
2. No
98. Not sure

7. Did an SVCE representative or a program representative provide you with information or talk to
you about the benefits of heat pump water heaters?
1. Yes
2. No
98. Not sure
8. Did the contractor that installed the heat pump water heater provide you with information or
talk to you about its benefits?
1. Yes
2. No
98. Not sure
9. Did you view any other material provided by SVCE, such as their website, about the benefits of
heat pump water heaters?
1. Yes
2. No
98. Not sure
10. There are many reasons why you might have decided to install a heat pump water heater.
Which of the following were reasons for your decision to install the heat pump water heater?
Select all that apply.
[Randomize order of 1- 6. Multiselect.]
1. The heat pump water heater costs less money to heat water
2. The heat pump water heater produces fewer greenhouse gas emissions
3. SVCE provided rebates
4. The contractor you worked with recommended it
5. The heat pump water heater uses less energy to heat water
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6. SVCE or an SVCE program representative recommended it
7. Potential additional savings through a future Smart Controlled Water Heater savings program
8. For some other reason (Please describe)
98. Not sure/ do not recall
11. What would you have most likely done if SVCE had not offered the [INCENTIVE AMOUNT] rebate
for the heat pump water heater?
1. Would not have installed a new water heater
2. Would have installed a less energy efficient electric resistance water heater
3. Would have installed a natural gas water heater
4. The same thing, would have installed an electric heat pump water heater
5. Something else (Please describe)
98. Not sure
[Display if PANEL_UPGRADE =1]
12. According to our records you received a $2,500 rebate to upgrade your home’s electrical panel
to a 200 amp panel.
13.
14. Is that correct?
1. Yes
2. No
98. Don’t know
[Display if Q12 = 1]
15. Would you have been able to install the heat pump water heater without replacing your old
panel?
1. Yes, I could have used the old electrical panel
2. No, the old electrical panel was too small
98. Not sure
16. Please indicate how important each of the following were in your decision to install the heat
pump water [If PHONE = 1: using a scale where 1 means not at all important and 5 means very
important]?
Scale: 1 (Not at all important), 2, 3, 4, 5 (Very important), 98 = Don’t know
[Randomize a – e]
a.
c.
d.
e.

The [INCENTIVE AMOUNT] heat pump water heater rebate
[Display if Q12 = 1] The $2,500 panel upgrade rebate
[Display if Q7 = 1] The information provided by SVCE or a program representative
[Display if Q8 = 1] The information provided by your contractor
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f. [Display if Q9 = 1] Other information from SVCE including information on their website
17. Overall, how likely would you have been to install the electric heat pump water heater at about
the time when you installed it[If PHONE = 1, using a scale where 1 means not at all likely and 5
means very likely]?
Scale: 1 (Not at all likely), 2, 3, 4, 5 (Very likely), 98 = Don’t know

9.7.

Spillover

[Display if PANEL_UPGRADE =1]
18. Have you done any of the following since upgrading your electrical panel through the SVCE
program? Select all that apply.
[Randomize 1-6. Make 7 Exclusive. Multiselect.]
1. Purchased a plug-in electric vehicle
2. Replaced a gas heating system with an electric heating system such as a heat pump
3. Replaced a gas stove or oven with an electric stove top or oven
4. Replaced a gas clothes dryer with an electric clothes dryer
5. Installed solar panels with batteries
6. Installed solar panels without batteries
7. None of these
[Display if Q18 =1-6]
19. How likely is it that you would have taken those actions you mentioned if you had not upgraded
your electrical panel through the SVCE program [If PHONE = 1, using a scale where 1 means not
at all likely and 5 means very likely]?
Scale: 1 (Not at all likely), 2, 3, 4, 5 (Very likely), 98 = Don’t know

9.8.

Experience with Water Heater

20. Have you programmed the water heater to control its start and stop times?
1. Yes
2. No
98. Don’t know
21. Have you had any problems with the heat pump water heater since it was installed?
1. Yes
2. No
98. Don’t know
[Display if Q21 = 1]
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22. What type of problem(s) have you had? Please select all that apply.
[Randomize 1 -5. Multiselect]
1. The water does not get hot enough
2. It takes too long for the water to get hot
3. The water temperature is inconsistent
4. It makes too much noise
5. It stopped working and needed to be repaired
6. Something else (Please describe)
23. Overall, would you say that the performance of the heat pump water heater…
1. Has completely met your expectations
2. Has partially met your expectations
3. Has not met your expectations
98. Not sure
[Display if Q23 = 2 or 3]
24. Why do you say that water heater has not completely met your expectations?
[Large text box]

9.9.

Satisfaction

25. Overall, how satisfied are you with the contractor that installed your heat pump water heater?
[Scale: 1 (Not at all satisfied) – 5 (Very Satisfied), 6 self-installed]
26. Why did you give that answer?
[Large text box}
27. Overall, how satisfied are you with your experience with SVCE’s heat pump water heater
program?
[Scale: 1 (Not at all satisfied) - 5(Very satisfied)]
28. Why did you give that answer?
[Large text box]
29. Do you have any suggestions for improving the heat pump water heater program?
[Large text box]

9.10.

Usage Change Questions

30. Many Californians have had their day-to-day schedule affected by the shelter-in-place order for
COVID19. To help us understand how water usage may have changed, please enter the number
of persons typically home during weekdays before the March 17th COVID shelter-in-place order
and after the March 17th shelter in-place order.
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1. I would prefer not to state
Before
March 17th
COVID
Shelter-inplace Order

After March 17th
COVID Shelter-inplace Order

Number of Adults (18+ years
old)
Number of Children (0-17
years old)

9.11.

Electrification Potential

31. The next few questions are about your home. SVCE is interested in learning what opportunities
there are for customers to make changes to their homes that reduce greenhouse gas emissions.
Would you be willing to answer a few additional questions about your home?
1. Yes
2. No [Terminate Survey]
32. What is the main type of heating equipment used to provide heat for your home? [SELECT ONE]
1. Central natural gas furnace
2. Electric heat pump
3. Built-in electric units installed in walls, ceilings, baseboards, or floors
4. Built-in floor/wall natural gas furnace
5. Built-in room heater burning gas, oil, or kerosene
6. Heating stove burning wood, coal, or coke
7. Portable electric heaters
8. Fireplace
9. Other (Please describe)
33. Does your home have a fireplace?
1. Yes, a wood-only burning fireplace
2. Yes, a natural gas burning fireplace
3. Yes, a fireplace that burns natural gas and wood
4. Yes, an electric fireplace
5. No
98. Not sure
34. Does your kitchen have a range/stove?
1. Yes
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2. No
[Display if Q34 > 0]
35. What fuel does your most used stove/range use?
1. Electricity
2. Natural gas from underground pipes
3. Propane (bottled gas)
4. Something else (Please describe)
98. Not sure
36. Does your household use an outdoor grill?
1. Yes, natural gas grill
2. Yes, propane grill
3. Yes, charcoal grill
4. Yes, electric grill
5. No
37. Does your home have a clothes dryer?
1. Yes
2. No
98. Not sure
[Display if Q37 = 1]
38. What type of fuel does your dryer use?
1. Electricity
2. Natural gas from underground pipes
3. Something else (Please describe)
98. Not sure
[Display if Q38 = 2 or 3]
39. Is there a (spare/unused?) 220/240 volt outlet where your dryer is located?
1. Yes
2. No
98. Not sure
40. Does your home have a swimming pool?
1. Yes
2. No
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[Display if Q40 = 1]
41. Which fuels are used to heat the water in your swimming pool? If you use multiple fuels please
select all that apply. [MULTIPLE SELECT]
1. None, my swimming pool is not heated
2. Electricity
3. Natural gas from underground pipes
4. Propane (bottled gas)
5. Fuel oil
6. Solar
7. Other (Please describe)
98. Don’t know
42. Do you or any member of your household park a vehicle within about 20 feet of an electric
outlet?
1. Yes
2. No
[Display if Q42 = 1]
43. Is there a 220/240 volt outlet within about 20 feet of where you or another member of your
household park your vehicle? These are the larger outlets, like you would use to plug in a clothes
dryer.
1. Yes
2. No
98. Not sure
44. SVCE would like to know how interested you are in replacing equipment in your home that does
not use electricity with similar equipment that does use electricity. For each of the following
types of equipment, please indicate how interested you are in replacing that equipment with
electric equipment, if a rebate was provided that covered one third of the cost:
45. a.
[Display if Q32 = 1] Replace your central furnace with an electric heating system
46. b.
[Display if Q33 = 1, 2, or 3] Replace your fireplace with an electric fireplace
47. c.
[Display if Q35 = 2, 3, or 4] Replace your stove/range with an electric stove/range
48. d.
[Display if Q36 = 1, 2, or 3] Replace your outdoor grill with an electric outdoor grill
49. e.
[Display if Q37 = 2 or 3] Replace your clothes dryer with an electric clothes dryer
50. f.
[Display if Q41 = 3, 4, or 5] Replace your swimming pool heater with an electric heater
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Appendix C: Interested Customer Survey
Instrument
Survey Variables
Variable
ACCESS_CODE
ENGAGEMENT_TYPE

Definition
Random code to allow person to take survey and
associate responses with data
Either (1) “added your name to an interest list
for” if the customer is on the interest list SVCE
provided on March 3 2021
or (2) “reserved” if the customer is in the
program tracking data with a reservation status of
“Withdrawn”

NAME
EMAIL

Contact name
Customer email address
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9.12.

Screening Block

1. According to our records you [ENGAGEMENT_TYPE] a heat pump water heater rebate from
Silicon Valley Clean Energy.
Do you recall that?
1. Yes
2. No
[Display if Q1 =1]
2. Just to make sure that our records are correct, can you confirm that you did not get a rebate
from Silicon Valley Clean Energy for installing a heat pump water heater?
1. Yes, that is correct
2. No, I did get a rebate from Silicon Valley Clean Energy for installing a heat pump water heater
[Display if Q2 =1]
3. Thank you for confirming that. Did you end up installing a heat pump water heater without
getting a rebate for Silicon Valley Clean Energy?
1. Yes [Branch to Installed without Rebate Block]
2. No [Branch to Did Not Install Block]
[Terminate survey if Q1 or Q2 =2: Thank you for that information. This concludes the survey.]

9.13.

Installed without Rebate Block

[Display Block if Q2= 1]
4. Why did you install a heat pump water heater without getting a rebate from Silicon Valley Clean
Energy? (Please select all that apply)
[Multiselect] [Randomize options 1 - 4]
1. The program wasn’t available/ran out of funding when I installed the water heater
2. I didn’t think I qualified for a heat pump water heater rebate from Silicon Valley Clean Energy
3. I didn’t want to submit a rebate application
4. I forgot to apply
5. For some other reason (What was the reason?)
[Display if Q4 = 2]
5. Why did you not think you qualified for a heat pump water rebate from Silicon Valley Clean
Energy?
[Display if Q4 = 3]
6. Why did you not want to submit a rebate application?
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7. Did you get a rebate from any other utility or program? Please select all that apply.
[Multiselect]
1. No, did not receive a rebate from another utility or program [Make exclusive]
2. Bay Area Regional Energy Network (BayREN)
3. PG&E
4. San Jose Clean Energy
5. Silicon Valley Power (The municipal electric department for the City of Santa Clara)

9.14.

Did Not Install Block

[Display Block if Q3 = 2]
8. Did you get a quote from a contractor for the cost of installing a heat pump water heater?
1. Yes
2. No
98. Don’t recall
[Display if Q8 = 1]
9. Did the quote include the cost of upgrading your electrical panel to a 200 amp panel?
1. Yes
2. No
98. Don’t recall
[Display if Q8 = 1]
10. Approximately how much was the quote you received? Your best guess is fine.
[Text box]
[Display if Q8 = 1]
11. Did the contractor that gave you the quote provide you with information or talk to you about
the benefits of a heat pump water heater?
1. Yes
2. No
98. Not sure
12. Did an SVCE representative or a program representative provide you with information or talk to
you about the benefits of heat pump water heaters?
1. Yes
2. No
98. Not sure
13. Did you view any other material provided by SVCE, such as their website, about the benefits of
heat pump water heaters?
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1. Yes
2. No
98. Not sure
14. Was the heat pump water heater project that you were considering part of a larger home
remodeling project?
1. Yes
2. No
98. Not sure
15. What were the main reasons for your decision to NOT install the heat pump water heater?
Please select all that apply.
[Multiselect] [Randomize order of 1 - 9]
1. The cost of installing the heat pump water heater
2. Concern about losing hot water with an electric water heater during a PG&E Public Safety
Power Shutoff
3. [Display if Q14 = 1] Cost overruns on the home remodeling project
4. Concern about loss of hot water during the installation
5. The program wasn’t available/ran out of funding when I installed the water heater
6. I didn’t think I qualified for a heat pump water heater rebate from Silicon Valley Clean Energy
7. Could not find a contractor who installed heat pump water heaters
8. Could not/did not have time to coordinate with electrician and plumber
9. Complications with electric panel upgrade
10. For some other reason(s)
[Display if Q15 = 6]
16. Why did you not think you qualified for a Silicon Valley Clean Energy rebate?
[Display if Q15 = 7]
17. What was the other reason(s) why you did not install the heat pump water heater?
[Display if more than one is selected in Q15]
18. Of those reasons you gave, which would you say is the most important reason for not installing
the heat pump water heater?
1. [Display if Q15= 1] The cost of installing the heat pump water heater
2. [Display if Q15= 2] Concern about losing hot water with an electric water heater during a
PG&E Public Safety Power Shutoff
3. [Display if Q15= 3] Cost overruns on the home remodeling project
4. [Display if Q15= 4] Concern about loss of hot water during the installation
5. [Display if Q15= 5] The program wasn’t available/ran out of funding when I installed the
water heater
6. [Display if Q15= 6] I didn’t think I qualified for a heat pump water heater rebate from Silicon
Valley Clean Energy
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7. [Display if Q15= 7] Could not find a contractor who installed heat pump water heaters
8. [Display if Q15= 8] Could not/did not have time to coordinate with electrician and plumber
9. [Display if Q15= 9] Complications with electric panel upgrade
10. [Display if Q15= 10] For the other reasons you mentioned
19. Are you still interested in replacing your gas water heater with a heat pump water heater?
1. Very interested
2. Somewhat interested
3. Not really
[Display if Q19 = 1 or 2]
20. Would you like someone at SVCE to contact you with information about the heat pump water
heater rebate program?
1. Yes
2. No
[Display if Q20 = 1]
21. Is the email below the best email to use to reach you? If not, please provide the best email
address to reach you at.
[Text Box] [Prefill with EMAIL]

9.15.

Concluding Block

[Display to all respondents]
22. Do you have any other comments or feedback for SVCE on the heat pump water heater
program?

23. Do you have any other comments or feedback for SVCE on the programs or services they offer
their customers?

24. What city is the residence where you [installed/planned to install] the heat pump water heater?
1. Campbell
2. Coyote
3. Cupertino
4. Gilroy
5. Hollister
6. La Honda
7. Livermore
8. Los Altos
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9. Los Altos Hills
10. Milpitas
11. Monte Sereno
12. Morgan Hill
13. Mount Hamilton
14. Mountain View
15. Portola Valley
16. Redwood Estates
17. San Jose
18. San Martin
19. Saratoga
20. Stanford
21. Sunnyvale
22. Watsonville
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