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Executive Summary

The Northwest Energy Efficiency Alliance (NEEA) contracted with Cadeo and Research Into Action (the
team) in October 2016 to complete the third Market Progress Evaluation Report (MPER) of its Heat
Pump Water Heater (HPWH) Initiative. The overarching goal of the initiative is to create a federal
standard for electric water heaters greater than 45 gallons to have a coefficient of performance (COP)
of 2.0 or better.

The team conducted a series of evaluation activities aimed at gathering the market intelligence
necessary to assess NEEA's progress towards market transformation. Those tasks included:

e HPWH Initiative document review and NEEA implementation staff interviews

Analysis of the National Appliance Energy Conservation Act (NAECA) market impact
In-depth market actor interviews

Investigation of installer market and initiative effectiveness through surveys and interviews

The evaluation activities addressed three research objectives:

e Objective 1: Characterize the market effects of 2015 NAECA. Specifically, assess the market
reaction to the standard and confirm the presence or prevalence of workarounds to the
standard.

e Objective 2: |dentify appropriate indicators of diffusions, which are observable qualitative
and quantitative metrics that signal progress in the market adoption of HPWH.

e Objective 3: Improve understanding of the installer market to provide insights into NEEA's
strategies for addressing market barriers.

The conclusions of this MPER for these evaluation objectives indicate more work is needed to
transform the water heater market.

Objective 1: NAECA has not impacted the large-tank water heater market as significantly as
expected.

If the market for large-tanks followed the intended path of the NAECA standard that went into effect
in 2015, virtually all large tank replacements would be a HPWH. Instead, we estimate less than 20% of
2016 large tank replacements were a HPWH. Mystery shopper calls to retailers and installers in the
region revealed downsizing to a 50-gallon water heater was the most common workaround to the
standard.

Objective 2: 2016 did not show significant gains in demand for HPWHs, and emergency
replacements remain the greatest opportunity.

While HPWH sales showed increases over the last two years, many distributors reported that sales of
HPWH remained low in 2016 and their share of HPWH stock was relatively stagnant; only a few
reported slight increases in the share of HPWH stock at the end of 2016. Distributors expect HPWH
sales to increase in 2017, but this is expected to be minor compared to overall water heater sales
volume. Retailers also expect sales to increase in 2017 as they solidify relationships with suppliers.
Manufacturers commonly agree that demand is not high enough to drive prices down.

In addition, the sales of HPWH in the Northwest water heater market continue to be predominantly
planned replacement and new construction sales. HPWH sales for emergency replacements continue
to lag due to low installer awareness, lack of comfort installing the different technology, and low
consumer demand.
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Objective 3: Supplier education remains a need and opportunity.

Mystery shopper calls found that HPWH are seldom recommended to customers and are not well
understood, which highlights the need for more training. At the same time, Pro-Deal participants and
Hot Water Solutions attendees expressed satisfaction with the training, with roughly one third of
surveyed installers reporting the training had increased their HPWH sales. Those installers who
reported receiving training were more likely to install a HPWH. Pro-Deal participants also noted that
having a HPWH installed in their home improved their perception of the technology.

Cadeo - iv
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Northwest Heat Pump Water Heater
Initiative Market Progress Evaluation
Report #3

Introduction

The Northwest Energy Efficiency Alliance (NEEA) contracted with Cadeo and Research Into Action (the
team) in October 2016 to complete the third Market Progress Evaluation Report of its Heat Pump
Water Heater (HPWH) Initiative. NEEA is an alliance of over 140 utilities and energy efficiency
organizations working on behalf of more than 13 million energy consumers (roughly 4.5% of the
population of the U.S.). NEEA is dedicated to accelerating both electric and gas energy efficiency,
leveraging its regional partnerships to advance the adoption of energy-efficient products, services,
and practices.’

The initiative works to promote the adoption of HPWH in the Northwest by providing resources, tools
and support to manufacturers, installers, and regional efficiency organizations. The overarching goal
of the initiative is to create a federal standard for electric water heaters greater than 45 gallons to
have a COP of 2.0 or better.

For this third MPER, the team sought to better understand the changing market for HPWH and to
assist in tracking progress toward initiative market progress indicators. Below we list the three
research objectives of the MPER, accompanied by a brief description.

Research Objective

(RO) Goal Context

Assess the market reaction to the Help NEEA identify market
Characterize 2015 standard for electric water segments with the largest and most
the market heaters. accessible savings opportunity.

RO 1
CUESSPAUEI Confirm the presence and prevalence | Enable NEEA to adjust program

NAECA of alternatives to installing large tank | strategy and address the most
HPWH (greater than 55 gallons). popular standard workarounds.

Identify Identify indicators that the market These indicators are observable
share of HPWH is increasing. qualitative and quantitative metrics
that signal progress in the market
adoption of HPWH.

appropriate
indicators of
diffusion

RO 2

Assess the effectiveness of NEEA's Provide insight into NEEA's
engagement with installers to strategies for addressing market
influence the HPWH market. barriers, including installer and
contractor engagement.

Improve
understanding
of installer
market

RO 3

' https://hotwatersolutionsnw.org/about
Cadeo - 1
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Methodology

The team implemented an integrated approach in answering the research objectives to maximize the
value of research efforts informed by an array of market perspectives. The activities included:

e Document review and NEEA staff interviews

e In-depth market actor interviews with manufacturers, distributors, builders, and retailers
e Mystery shopper calls to retailers and installers

e Aninstaller survey

e In-depth interviews with Pro-Deal participants

Each activity provided valuable information for the research objectives using qualitative and
quantitative approaches. All information garnered from the research activities was integrated in the
analysis of the HPWH market. The approach is illustrated in the next figure and, in the subsequent
sections, the activities are described in more detail.

Figure 1: Integrated Research Approach

Figure 1 shows all research activities informed Research Objective 3 to better understand the installer
market. Those activities that stretch across the arc, such as the in-depth interviews (IDls) and mystery
shopper calls, informed all three research objectives. Activities that cover one half of the arc, such as
Pro-Deal interviews or stock turnover modeling, informed the research objectives on the
corresponding half of the wedge as well as the third research objective.

Document Review and NEEA Staff Interviews
The team completed nine interviews with NEEA implementation staff, all of whom are highly involved
in the HPWH initiative. To supplement these interviews, the team also reviewed relevant research
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reports, training materials and documentation, and the program logic model. This ensured installer
market research was conducted with a sufficient understanding of the initiative's status and recent

history. Establishing this program context allowed us to develop more probing questions and reach
deeper insights through the subsequent research activities.

In-Depth Market Actor Interviews

Following the document review and staff interviews, the team conducted in-depth interviews with
market actors. The team completed 18 in-depth interviews, with counts by market actor type in Table
1. These interviews served several purposes:

Contextualize quantitative analyses.

Validate complementary qualitative research.

Assess product diffusion.

Provide percentage estimates of sales driven by new construction, emergency replacement,
and planned replacement purchase events to quantify the market reaction to NAECA.

Table 1: In-Depth Interview Summary

Market Actor ‘ Interviews
Manufacturers ‘ 4
Manufacturer Representatives & Distributors ‘ 6
Large Retailers? ‘ 2

Builders | 5

Table 2 outlines the research topics we evaluated through the interviews.

2 In addition to in-depth interviews with large retailers, which were challenging to arrange due to sensitivities
about sharing confidential information, we spoke with six small retailers. These interviews, while shorter in length
than the in-depth interviews, provided additional context regarding regional HPWH sales.
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Table 2: In-Depth Interview Research Topics

Goal
Estimate shares of regional residential electric water heaters as emergency
replacements, planned replacements, or new construction installations, as
well as shares for HPWH only.
Understand the effect of NAECA on the sales mix between small tanks (below
55 gallons) and large tanks (above 55 gallons) for all electric water heaters.
Estimate the percentage of water heater sales that flow through distribution
to plumbers/contractors, retail.
Estimate utilization of HPWH in new homes that require large tanks versus
work arounds.
Evaluate HPWH sales trends and assess the importance of utility rebates for
sales.
Estimate what portion of in-stock electric water heaters are HPWH and if
NAECA impacted stocking and availability.
Evaluate if the HPWH price premium (on a total-installed basis) has changed
since NAECA and if market actors expect change in the future.

Document barriers to adoption from different market actors.

Mystery Shopper Calls with Installers and Retailers

The team completed 30 mystery shopper calls to retailers and installers across the Northwest to
quantify how frequently consumers are steered to HPWH or various alternatives for large water heater
tank (above 55 gallons) replacement. The key question for the mystery-shopped installers and
retailers was “what do you recommend as a replacement for my water heater?” The team also used
these mystery shopper calls to assess how installers and retailers discussed the incremental cost of a
HPWH relative to an electric resistance tank of the same size with customers.

To facilitate these conversations, the team followed a list of questions and scenarios developed in
collaboration with NEEA, and pretended to need either a 66 or 80-gallon replacement water heater.
Various scenarios regarding emergency vs. planned replacement, price sensitivity, space constraints,
and other factors were used for each call. The team documented the questions each respondent
asked, any recommendations suggested throughout the call, and the primary recommendation.

The team then analyzed the mystery shopper data to estimate the prevalence of each alternative
when consumers must replace a failed water heater or plan to replace a failing water heater. Details of
the sampling methodology and summary tables are available in Appendix B, the Research Objectives
1 and 2 Memo.

Installer Survey

The team surveyed regional installers to better understand the HPWH market, the rate of adoption in
the market, and geographic location of installations. Installers were asked about their experience
installing HPWH, how the market for HPWH has changed over the last five years, and about any
HPWH-related training they received. The goals of this activity were to:
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e Estimate the number of HPWH installers in the Northwest.

e Estimate the proportion of HPWH installers actively installing HPWH since 2012.
e Identify where and when HPWH were installed.

e Characterize anticipated changes in HPWH sales volume.

e Assess interest in and constraints related to HPWH training.

We also sought to assess changes over time in:

e Availability
e Quality
e Cost

e Consumer acceptance of HPWH
e Utility efforts to encourage or support installation
e Installers’ attitudes about HPWH (and the source of any such changes, including NEEA's role)

Appendix A, the HPWH Installer Survey and Pro-Deal Participant Memo, details the sampling
methodology for the installer survey and provides summary tables for the completed surveys.

Pro-Deal Participant In-depth Interviews

To address installer concerns about the performance and features of HPWH, NEEA piloted the Pro-
Deal Program in 2016, through which it supplied a group of installers selected by NEEA and its
funders with a free HPWH to replace the existing electric water heater in their home. This program
sought to familiarize installers with HPWH and associated benefits to overcome the negative attitudes
that some installers have toward this technology.

CLEAResult conducted two follow-up surveys with Pro-Deal contractors, which documented home
and business characteristics; baseline attitudes towards HPWH; installation and performance
experiences with the provided HPWH; changes in electricity bills, HPWH recommendations to
customers, and HPWH sales.

Research Into Action conducted subsequent in-depth interviews with 10 of the 13 participants. Of the
10 participants interviewed, eight were heating and cooling contractors and three provided plumbing
services (one did both). The purpose of these interviews was to:

e Understand installers’ homes, households, and lifestyles that could affect hot water
consumption.

e Better understand details about HPWH experience and satisfaction.

e Determine how experience with their HPWH influenced their recommendations and sales of
HPWH to consumers.

e Investigate how the HPWH market has been changing outside of the program.

e Gauge benefits and satisfaction with Hot Water Solutions (HWS) and OEM trainings.

e Investigate benefits and satisfaction with the Pro-Deal program.

Stock Turnover
For large tank replacement and HPWH market share estimates, the team calculated total regional
water heater shipment estimates using the stock turnover model commissioned and made publicly
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available by the Bonneville Power Administration. This stock turnover model calculates the total
number of shipments required to replace existing stock as it fails and for new construction.

e Replacement stock is essentially calculated by taking the number of existing homes and a
saturation rate for electric storage water heaters to determine the existing number of units. On
average, the replacement market in any given year is equal to the total existing stock divided
by the typical lifetime of the technology (in years).

¢ New construction shipments are calculated by multiplying the number of new homes in any
given year by the saturation rate.

For an accurate forecast of shipments, we used The Northwest Power and Conservation Council’s (the
Council) housing stock forecast, which we calibrated to Residential Building Stock Assessment (RBSA)
housing counts for 2011.3 Saturation rates to calculate the number of electric storage water heaters
were taken from the RBSA. Details of the inputs and calculations are provided in Appendix B, the
HPWH Research Objectives 1 and 2 Memao.

3 RBSA for Single-Family, Multifamily, and Manufactured Homes, 2011
Cadeo - 6
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Study Findings
Research Objective 1: Characterize the Impact of the 2015 NAECA
Standards Change

To quantify the effect of workarounds relative to the expected impact of the NAECA standard, the

team acquired primary data through the in-depth interviews and mystery shopper calls, as described

in the previous sections. These data collection efforts

identified the various alternatives to large-tank HPWH Figure 2: Top Large-Tank Replacement
and quantified their relative market share in each Recommendations from Mystery Shopping
purchase event (i.e,, emergency replacement, planned
replacement and new construction). The team used the
stock turnover model to estimate the total number of

large water tanks replaced in 2016. Light-duty
commercial
. . . 6
During mystery shopper calls, installers and retailers 50-gallon
. . . . option
primarily recommended a workaround involving a 50- 17

gallon tank as a replacement to a larger tank, as shown in
Figure 2. Most frequently, respondents recommended

simply replacing the larger tank with a 50-gallon standard
electric tank, noting the 50-gallon electric has a much
better recovery than older models and could keep up
with high demand.

A 50-gallon tank with a mixing valve was frequently cited as a workaround during in-depth interviews
with distributors and the DOE analysis predicted nearly 20% of large-tank replacements would use
this workaround. However, this alternative was mentioned only once during the mystery shopper calls
indicating it is not a prevalent installer workaround. Table 3 provides a more detailed view of all
discussed recommendations from 30 mystery shopper calls and the top recommendations,
respectively.

Table 3: Mystery Shopper Calls - Replacement Options

. . Primary
Replacement Option D
iSeussee Recommendation

50-gallon (standard electric) 19 11
HPWH 16 5
80-gallon (light duty commercial) 10 5
Gas water heater 7 1
Two smaller tanks (40 or 50 gallon) 7 4
80-gallon (stockpiled) 2 2
60-gallon (light duty commercial) 1 1
50-gallon with mixing valve 1 1
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Analyzing the mystery shopper call recommendations and in-depth interview findings, the team
estimated the expected frequency of replacement options for large water heaters. That analysis was
used in conjunction with projected shipments from the stock turnover model. Because replacement is
the critical aspect to understanding the impact of workarounds to the intended effect of the standard,
we rely on a stock turnover model to estimate the overall market. While we would ideally rely solely
on shipment or sales data, those sources do not provide us with information regarding replacements
(i.e., what is replaced by the shipped/sold unit). A simplified illustration of the stock turnover model is
provided in the next figure.

Stock Turnover

Housing counts
(Council forecast calibrated to 2011 RBSA)

Apply electric water heater saturation
(Single family 56%, Multifamily 77%, Manufactured 88%)

Turnover the water heaters using an assumed measure life

(20 years, high DOE estimate)

Apply large electric water heater saturation
(Single family 11.7%, Multifamily 7.34%, Manufactured 0%)

OUTPUT: Total large water heaters

The research team applied the expected frequency of large water heater replacement options to the
projected shipments from the stock turnover model to estimate the number of large tanks replaced
by these various options in 2016. Those estimates are contrasted with NAECA expectations in Figure
3.

NAECA has not significantly impacted the large-tank water heater market as expected. If the
market for large-tanks followed the 2015 NAECA standard’s intended path, virtually all large tank
replacements would be HPWH. The more conservative DOE assumptions applied to regional shipment
estimates suggesting over 12,500 units would turnover to HPWH in 2016; at least threefold the
number our analysis indicates (Figure 3).

Cadeo - 8
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Figure 3: NAECA Market Reaction Compared to DOE Expectations

12,694

B Market Reaction DOE Expectation
7,313

4,030
3,590 3,425

2,946
2,241 2,500
993
] -

Large-Tank Small Tank with  Two small tanks Small Tank ~ Commercial Unit  Stockpiled 80- Gas Water Heater
HPWH Mixing Valve gallon

The uncertainty in sizing the market is highlighted by manufacturer shipment data, which shows even
fewer large HPWH shipments to the region (at least 1,866). Uncertainties include:

Mystery shopper calls. Calls were conducted in early 2017 and possibly reflect drawn-down
or exhausted stockpiles of large electric-resistance water heaters, which could result in a higher
proportion of HPWH recommendations than occurred in 2016. The study also did not allow for
a statistically significant sample size.

Shipments. While the manufacturer shipment data is a rich data source, it is not necessarily
representative of 2016 sales for the region since there is often a lag between shipments and
sales. This data source also does not capture shipments to distribution facilities outside the
Northwest that serve installers and retailers inside the region.

Stock turnover inputs. Assumed lifetimes, saturations, and the other inputs to the stock
turnover model have inherent uncertainty that impacts market size estimates. For example, the
analysis relies heavily on the RBSA, which is five years old. Further, estimating finer details of
housing stock, such as large-tank saturations, increases uncertainty.

Regardless of these uncertainties, the conclusion we draw from the shipments data and the
standards-impact analysis is that large-tank HPWH sales have been drastically lower than they should
have been under the standard.

Cadeo -9
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Research Objective 2: Identify Appropriate Diffusion Indicators

Diffusion indicators are observable qualitative and quantitative metrics that signal progress, or lack
thereof, in the market adoption of HPWH. In support of this research objective, the team developed
diffusion indicators and presented those to key NEEA staff members during interviews. As shown in
the next figure, staff members commonly agreed all indicators were relevant, identifying four as highly
relevant to understanding HPWH market diffusion. Staff members also indicated when they expect to
see each indicator present itself in the market, noting two that are already present.

Presence in the Market

Near Term Mid Term Long Term

More frequently
chosen for emergency
replacements

Increased retail space
share

High

Increased market actor
recommendations

Increased warehouse
space share

Relevance
Mid

Decreased incremental
cost
Increased installations
More commonly
chosen by the non-tech
savvy

* Increased variety of

HPWH options

The team assessed the diffusion indicators through all research activities including in-depth
interviews, installer surveys, mystery shopper calls, and the NAECA impact analysis. While most
indicators we identified are low in terms of progress, we recommend NEEA track them, except for
dedicated warehouse space, to understand market progress in future years. Below, we present the
high-relevance diffusion indicators with associated key information and status.* This is followed by the
results of a quantitative analysis of market share.

=
@)
-l

4 An assessment of all diffusion indicators can be found in Appendix B, the Research Objectives 1 and 2 Memo.
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More Frequently Chosen in Emergency Replacement Events

Key Question for Measurement: What share of HPWH sales are emergency replacements versus
planned replacements?

Rationale and Directionality: The higher the share of HPWH in emergency replacements, the
greater their diffusion since most water heater sales are emergency replacements.

Status: HPWH continues to have a minimal share in emergency replacements and this is unlikely to
change unless installers recommend them as a replacement option. While the overall share of
HPWH in the Northwest water heater market continues to increase, those sales are dominated by
planned replacement and new construction sales. HPWH sales for emergency replacements
continue to be low largely due to low installer awareness, a lack of comfort installing the different
technology, and low consumer demand.

Increased Share of Retail Space
Key Question for Measurement: What share of electric tanks stocked by retailers are HPWH?

Rationale and Directionality: A higher share indicates greater turnover of HPWH and, in turn,
greater diffusion.

Status: Mystery shopper calls and discussions with small retailers revealed the majority of all
retailers, regardless of size, maintain low inventory of HPWH and most were out of stock in physical
store locations (but units were available online). This is expected to improve for major retailers in
2017.

Increased Recommendations by Market Actors to Homeowners

Key Question for Measurement: When an electric tank fails, how frequently does the person the
homeowner contacts for options recommend a HPWH?

Rationale and Directionality: The more frequently a HPWH is recommended, the greater the
diffusion since many consumers do not conduct extensive research.

Status: There continues to be hesitation to recommend HPWH by installers and a lack of
immediate availability, either “on the truck” or at the distributor, for emergency replacements.

Increased Share of Dedicated Warehouse Space

Key Question for Measurement:
What share of electric tanks stocked by distributors are HPWH?

Rationale and Directionality:
A higher share indicates greater turnover and, in turn, greater diffusion (units would not be stocked
in increasing share unless they were turning over).

Status: Distributors commonly noted a recent or projected increase in sales, but primarily ordered
HPWH only as they received orders from installers, which points to planned replacements and new
construction driving demand. Share of warehouse space does not currently appear to be a strong
indicator of diffusion, but rather a reflection of the emergency replacement share indicator, which is
potentially driven by installer comfort with HPWH.

Cadeo - 11
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HPWH market share has slightly increased and the emergency replacement market continues
to be the most significant opportunity for market share gains. In addition to assessing diffusion
indicators, the team analyzed manufacturer shipment information gathered by NEEA, the stock
turnover analysis, and market information gathered during in-depth interviews to assess if HPWH are
moving along the adoption curve. Specifically, the team estimated HPWH market share and
installations. The market share estimates for 2013 through 2016 are shown in Figure 4 and illustrate
slightly increasing market share for HPWH.

Figure 4: HPWH Market Share Estimates

8.00%
7.00%

6.70%
6.00%

5.70%
5.00%
4.00%

o Market Share Low Estimate
3.00% 5 60%

2.00% 2.20%
1.00%

0.00%
2013 2014 2015 2016

Figure 5 highlights market share gains as predominantly associated with planned replacements, which
represent less than 20% of the total water heater market. The emergency replacement market
continues to be the most significant opportunity for HPWH market share.

Figure 5: Estimated HPWH Replacements, Emergency versus Planned

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000

1,000

0
2013 2014 2015 2016

e F mergency Replacements Planned Replacements

In addition to the above findings regarding diffusion indicators, research activities and the assessment
of diffusion indicators this MPER (through in-depth interviews) offer the following takeaways
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regarding manufacturers, distributors, and builders. The next section discusses the installer market in
more detail.

Manufacturers

Manufacturers now offer multiple HPWH product tiers and report that HPWH quality has
increased over time. HPWH sales have remained steady, with a slight increase towards the
end of 2016, yet price remains a significant barrier and, without higher consumer demand,
manufacturers do not expect a near-term price decline.

Distributors

HPWH remain a small portion of all water heater sales and most distributors have not
shifted their stocking strategies. Most distributors expect a slight increase in sales for 2017.
Discussions on this topic revealed that while retailer stock is tightly tied to sales, this is not
the case for distributors. Instead, distributors typically order HPWH as they receive orders
from installers, in contrast to electric resistance water heaters which distributors usually
have in stock.

Builders

Builders utilize HPWH in new homes, but typically 50-gallon tanks. Utilization is
particularly high with Washington installers, which is driven by code requirements and the
structure of HERS ratings. Interviewees commented how it is easy to change
design/specifications to allow for HPWH.

Cadeo - 13
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Research Objective 3: Better Understand the Installer Market

The installer survey and Pro-Deal interviews were key activities in better understanding the installer
market and insights were also gathered through the market actor in-depth interviews and mystery
shopper calls. Drawing on these research activities, in the next sections, we outline our findings
related to:

e Installer training and NEEA interactions
e Installer experience and perception of HPWH
e Patterns and trends with HPWH installations

Training and NEEA Interactions

The installer survey covered a range of training-related topics, including questions specific to NEEA
interactions, such as the Hot Water Solutions training. In the following sections, we discuss the most
relevant findings regarding training and direct NEEA outreach.

Manufacturer training was the most commonly cited form of training about HPWH.

More than two-thirds of the survey respondents reported they had received some HPWH training,
most commonly from one of the major manufacturers. Unsurprisingly, those who had installed HPWH
were more likely to report HPWH-related training than those who had not installed them.

Table 4: Installer-Reported Source of Training (all reported forms)

Training %
Manufacturer 48%
Hot Water Solutions 17%
Trade Association 14%
On-the-job 15%
Employer 10%
Utility 8%
Distributor 4%

Respondents were generally satisfied with the Hot Water Solutions training.

We asked the 12 respondents who had taken the HWS training about their satisfaction with the
training and the effect it had on their sales of HPWH. Across four of the five satisfaction elements,
HWS attendees reported high satisfaction. Satisfaction was lowest with the marketing materials
provided at the HWS training, as more respondents noted moderate or low satisfaction with that
element.

Most respondents expressed some interest in receiving HPWH training.

Of the 76 survey respondents, 57% indicated some interest in HPWH training. Most who expressed
some interest in HPWH training indicated they would prefer in-person training. Current HPWH
installers reported a higher interest in HPWH training than those with no HPWH installation
experience (36% versus 17%).
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The small number of installers who interacted with NEEA were satisfied with the interactions.
Two respondents who said they had contacted NEEA with technical questions about HPWH indicated
that the staff person was able to answer their questions. When asked how their interaction with NEEA
staff affected their HPWH installations, one said that it had contributed to an increase in their number
of HPWH installations and the other said the interaction had no effect on sales.

Installer Experience with and Perception of HPWH

Three-quarters of surveyed installers reported the quality of HPWH as high or fair and more than two-
thirds said the quality of HPWH had improved or stayed the same. This indicates installer perceptions
of HPWH quality have improved, yet the team found a wide range of installer perceptions through the
installer survey, Pro-Deal interviews, and mystery shopper calls. Those findings are discussed in the
next sections.

Pro-Deal participants express satisfaction with HPWH.

After several months of using a HPWH in their homes, the majority of interviewed Pro-Deal
participants were highly satisfied with their HPWH, even most of those categorized as having high
water usage. The majority indicated their HPWH:

e Met their needs (9 of 10)

e Had satisfactory water temperature (9 of 10)

e Was superior compared to their previous electric resistance water heater (8 of 10)
e Improved their perceptions of the product (8 of 10)

The lone participant who was not satisfied suggested that it may be the quality of the model that led
to their dissatisfaction, and a higher quality model may

better meet their needs. “I would be reluctant to put them inside
a living space, in a closet or something.
Even with a ducting kit... they are a

little louder, if they are not maintained
properly the fans get loud on them
because of the dust and stuff.”

Despite their enthusiasm with the product, in certain
scenarios Pro-Deal participants are still reluctant to
recommend HPWH to customers. Some respondents
are reluctant to recommend HPWH for homes where it
would be installed in a conditioned space because of
the cold air discharge and noise. One interviewee Pro-Deal Participant
noted their perception that HPWH were more

appropriate in warmer climates than in the Northwest.

Mystery shopper calls revealed HPWH are seldom recommended to customers and are not well
understood by salespeople.

Retailers and installers rarely directed consumers to HPWH during mystery shopper calls, mentioning
HPWH as an unprompted option less than 20% of the time. Typically, the retailer or installer directed
the consumer to a 50-gallon tank as a workaround. When HPWH were discussed, it was usually
because the mystery shopper specifically asked about them. In general, retailers and installers cast
them in an inaccurate and/or negative light.

Far from looking for an upsell opportunity, most installers advised against HPWH for availability,
performance, cost, or installation concerns. Installers lamented the longer installation time and
complexity, or the need for an HVAC contractor or electrician. One installer explained that he was "not

> NEEA testing has demonstrated HPWH work at temperatures of 37 degrees and higher in the Northwest.
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sure if our supplier carried the new 80-gallon tanks, and even if they did | wouldn’t install it because
they take too much time and I'm not comfortable doing the re-venting and re-plumbing.”

Multiple installers shared stories of past HPWH
installations that went poorly and indicated they

Technology Misconceptions
would never do it again for that reason

(anecdotes included leaky tanks and Mystery shoppers were told:

sensors/alarms not working correctly). Some e A HPWH is a "hybrid” and uses gas and
installers avoided HPWH discussion and electric, like a hybrid vehicle;
recommendations altogether and explained that e A HPWH is the same as a standard electric
the largest electric tank they carried was a 50- resistance tank; and

gallon, insisting it would be sufficient capacity. e A consumer could purchase a standard
One installer went so far to note that the electric resistance water heater and attach
mystery shopper “would definitely run out of a heat pump on top.

hot water” but still recommended the smaller

tank.

Installer perceptions regarding HPWH availability vary.

Installer survey respondents who could report on delivery speed largely agreed that HPWH can be
delivered within two to three days. Survey responses showed a trend in the perception of delivery
speed related to experience: those who had been installing HPWH since 2013 or earlier were twice as
likely to report delivery speed had increased compared to those who began installing HPWH in 2014
or later.

e Slightly more than half of those who indicated a delivery time of two to three days said they
could get a HPWH within a day.
e About one-fifth of respondents said it would take four days to about two weeks.

HPWH availability was a concern for some Pro-Deal respondents, however, most reported they would
be as likely to recommend a HPWH for emergency replacements as for planned replacements. Three
respondents reported that emergency replacement presents distinct challenges because HPWH are
not readily available, thus decreasing the likelihood they would recommend HPWH in emergency
replacement situations. One respondent mentioned availability as a concern in rural areas.

Installers perceived costs of HPWH as high.
As detailed in Figure 6, installers perceive the costs of HPWH to be high relative to their advantages.
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Figure 6: Installer Perceptions of HPWH Price
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Installations

The installer survey included questions regarding total HPWH installations, geographic location of
installations, and expected trends in installations. The survey results indicate that installations remain
low and that most installers expect 2017 installations to remain the same or decrease compared to
2016. The survey also revealed, unsurprisingly, that most installations occur in Washington and
Oregon, particularly the Seattle-Tacoma area. We discuss these findings in the following sections.

Most installers have experience with HPWH, yet total reported installations remain low.

A significant majority of survey respondents with experience installing HPWH said they began
installing HPWH in the last five years, with the largest percentage saying they began installation in
2012 (Figure 7). More than two-thirds of these installers indicated the number of HPWH installations
they completed have increased (30%) or stayed the same (38%) since they began HPWH installations.

Figure 7: Year Installers Began Installing HPWH (n=47)
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In general, installers did not have experience installing high numbers of HPWH.® More than 60% of
surveyed installers had experience installing between one and ten units; only 10% of surveyed
installers had experience installing more than 50 units (Figure 8).

Figure 8: Total HPWH Installations Reported by Survey Respondents (n=47)
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29 —__ More than 50 units
5

\ Don't know
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Installations of HPWH may slow from current pace.

The majority of installers predicted they would install the same quantity of HPWH or fewer in 2017 as
they did in 2016. Only 11% predicted they would sell more. Of the five installers who anticipated an
increase in installations, four expected an increase in customer demand and the fifth noted increased
support from a program administrator.

Those installers who expected to install fewer HPWH provided less informative and more diverse
reasons for the decrease. The most consistent response, given by three of the 10 installers, was high
cost; however, installers’ ratings of the change in HPWH price over time were unrelated to whether
they anticipated selling the same, more, or fewer HPWH in the future. A single installer cited issues
locating the unit in homes, general reliability, the perception that HPWH perform poorly in cold
climates, difficulty getting service, and competition from the local utility company.

Figure 9: Surveyed Installer Projections for 2017 HPWH Installations

Install more
11%

Not sure
15%

Install
fewer 21% Install

about the

same
53%

6 While not all surveyed installers could report the number of HPWH they had installed, those who did so
reported installing a total of 2,053 HPWH over the last five years.
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A cross-tabulation analysis of survey responses indicated experience with HPWH largely explained
whether the respondent expected either increased or decreased sales. Compared to installers who
expected to install fewer HPWH in 2017, those who anticipated installing the same number or more’:

e reported more total installations to date;
e were less likely to report that installations had decreased;® and
e were more likely to report that installations had increased since they began installing them.

Expectations of future installations were also linked to installers’ perceptions of changes in the quality
of HPWH. Respondents who anticipated installing the same number or more HPWH were more likely
to say that HPWH had improved in quality and less likely to say they had not changed in quality.®

Utility incentives are important.

During in-depth interviews, manufacturers, manufacturer representatives, distributors, and retailers all
pointed to utility incentives as a critical component of HPWH sales. Interviewees consistently indicated
these incentives drive sales and that demand would decrease in the absence of rebates.

The installer survey also found that utility incentives and customer demand were key drivers for
HPWH installation — each of those factors was cited by half of the installers as a reason they began
installing HPWH. This is more than twice the proportion of the next-most common factor (push from
distributors or manufacturers).

Consistent with the above, just over half of HPWH installers said they use utility HPWH incentives at
least half the time. Of those who reported that incentives were a reason they began installing HPWH,
about three-quarters reported using the incentives that frequently. Still, nearly one-third reported
never or rarely using incentives. For a few of those, it was simply that their customers (or another
party) apply for the incentive without the installer’s involvement. It is possible that others who
reported never or rarely using incentives similarly have customers who apply for the incentives
without informing them.

Geographic location of installer-reported installations vary.

As shown in Figure 10, HPWH installations reported through the survey vary across Washington,
Oregon, Idaho, and Montana with more than 90% of installations occurring in Washington and
Oregon. This corresponds with the relative populations (the combined population of Washington and
Oregon is approximately 81% of the four-state population), which suggests installations correlate to
population.

7 Only five respondents anticipated selling more HPWH in the future, so the evaluators grouped them with the 25
who anticipated selling the same number, for comparison with the 10 who anticipated selling fewer.

8 The difference in mean number of installations to date was statistically significant by Mann Whitney U (z = -
1.97, p = .05). The differences in increase or decrease in installations to date was statistically significant by Chi-
Square (x*> = 15.62, p = .0004).

% The difference was statistically significant by Mann Whitney U (z = -2.35, p = .02), where the dependent variable
was a 5-point scale from “significantly worse” to “significantly better” quality.
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Figure 10: Weighted Percentage of Installer-Reported HPWH Installations by State
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The regional map (Figure 11) shows variation in installations within in each state and suggests a
strong connection between installations and higher-density, urban areas. For example, the majority of
Washington installations were reported for the Seattle and Tacoma areas while the Portland area had
the largest number of respondent-reported installations for Oregon.
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Figure 11: Map of Respondent-Reported HPWH Installations
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Based on the findings pertaining to the three research objectives, the team developed
recommendations, described in the following section.
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Recommendations

In this section, we discuss the team’s recommendations for addressing this MPER's conclusions of lack of
NAECA impact on the large-tank water heater market, low gains in demand, and educational needs and
opportunities.

Training & Outreach

As highlighted by the mystery shopper calls, HPWH are not well understood, which presents a barrier to
installer and retailer recommendations, particularly for emergency replacements. Simultaneously, NEEA's
training and outreach activities get high marks from installers. We recommend three possible approaches
to expanding NEEA's education efforts to increase installations.

Expand Installer and Retailer Education

Cost, installation constraints, technological misunderstandings, and poor prior experience are key barriers
for increased HPWH sales and installation. The majority of HPWH installers indicated that they are
installing about the same number (or more) of HPWH than when they first started. While the overall
number of HPWH installers has continued to increase, the rate of increase has been declining for the past
few years.

Installers need to be comfortable with HPWH and able to clearly articulate the sale to the customer.
Similarly, retailers need a basic understanding of the technology and its benefits to inform consumer
decisions. We recommend finding quick paths to eliminate misleading interactions with consumers. For
example, a simple handout creatively contrasting common misinformation and past issues with the
current state of the market and basic technological facts could promote the makeover of HPWH. A
laminated "cheat sheet” could provide an easy reference for retailers when they discuss options with
consumers.

De-Risk the Perception of Call-Backs

Installers worry about customer call-backs, i.e., when a customer asks an installer to make an additional
visit after installation because of an issue with the new equipment. The main concern with call-backs is
compensation: installers are typically not compensated for their time and ultimately lose the opportunity
to serve a new paying customer. Installers naturally perceive new technologies as posing a greater risk of
generating call-backs because they have limited experience with them. We recommend investigating the
frequency with which call-backs for HPWH installations occur and how that compares to call-backs for
standard ERWH. Additionally, we recommend understanding the reasons for HPWH installations call-
backs.

After evaluating the frequency of and reasons for call-backs, NEEA can develop training material targeting
common reasons for installer call-backs (e.g., locations in the house pre-disposed to call-backs, common
installation problems). Even if the frequency of call-backs for HPWH is roughly equivalent to standard
electric resistance water heaters, addressing this issue proactively and communicating with installers may
quell their misgivings.

Target Likely Adopters to Generate Demand
Further educating the public on HPWH could assist in combatting installer resistance and general
misinformation disseminated by retailers and installers. If consumers are equipped with the same basic
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facts about HPWH as suggested for retailer/installer re-education, this could bolster demand and
counteract misstatements.

To arm consumers with HPWH knowledge, we recommend targeting likely adopters with specific
marketing. From interviews, we understand likely adopters are DIY bloggers or purchasers of
green/energy savings technologies such as solar panels and electric cars. If feasible, we recommend
identifying these customers by locating tax credits for utility customers who purchased solar panels
(utilities should have list of customers who have received rebates).

Another potential route is to investigate local records of homes that were built 10-15 years ago, i.e.,
homes where the water heater is near or past its expected useful life. We suggest targeting these
homeowners with a marketing message encouraging them to avoid an emergency replacement while
replacing their existing water heater with a superior technology.

Expand Research Efforts
We recommend further investigation to identify and leverage drivers of HPWH demand, particularly those
associated with geographic and new construction trends identified in this MPER.

Track Diffusion Indicators

We recommend NEEA track the diffusion indicators identified for research objective 2, apart from
dedicated warehouse space, to understand market progress as the initiative continues. This effort will
provide NEEA with consistent metrics to track market progress of HPWH adoption.

Investigate Regional Bright Spots

Installer surveys reveal that HPWH installations vary regionally suggesting more outreach could be done
in specific areas. We recommend investigating why some areas and/or installers have a higher rate of
installation. Understanding the drivers behind these successes could reveal strategies and interventions
useful elsewhere.

We also recommend NEEA strengthen efforts to identify and educate installers in low-HPWH-installation
areas. These installers are likely unaware of the benefits of HPWH and available incentives.

Research questions could include:

e What is happening to create the bright spots? Are they driven solely by lack of customer access to
natural gas (thereby restricting technology options and not informative for programmatic
strategies) or are there other drivers of adoption?

e Canany of the bright spots be replicated elsewhere, e.g., what lessons can we take from Washington
builders to apply elsewhere?

Investigate HPWH Adoption in New Construction

Builders in the Tacoma and Seattle areas appear to be installing HPWH with greater frequency than other
markets, likely due to code changes, while builders in other regions are specifying homes with a standard
50-gallon water heater or gas tankless water heater. Understanding the role of incentives, code
requirements, access to training, and consumer awareness could assist in duplicating these successes
elsewhere.
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Research questions could include:

How do builders make decisions about the type of water heater to install? Does this differ in areas
where code influences the decision to install HPWH, and if yes, how so? For example, we learned
from in-depth interviews that builders can use a HPWH as a path to compliance in Washington that
is more cost effective than alternatives. Are there opportunities to replicate the Washington code
language in other Northwest states?

Does the size of the home, the home's footprint/layout, or access to natural gas affect the likelihood
of the builder to choose HPWH?

Is the decision ever delegated by the builder to their plumbing contractor? If so, how frequently
and why?

Which types of builders are driving adoption of HPWH (e.g., custom, spec, production) and which
are not? Why?

Was training a contributing factor in promoting installations? Were particular trainers or training
modules more effective than others?
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Memorandum

To:

Amy Webb, Project Manager

From: Doré Mangan and Ryan Bliss, Research Into Action

Date:

Re:

June 2, 2017

[HPWH MPER #3] Heat Pump Water Heater Installer Survey and Pro-Deal Participant Memo

Introduction

To assess the effectiveness of NEEA’s engagement with installers to influence the heat pump water
heater (HPWH) market, the research team conducted an online survey with potential HPWH installers
and in-depth interviews with participants in NEEA’s Pro-Deal Program.

Installer Survey

To better understand the HPWH market, the rate HPWH are being adopted in the market and the
location of installs, the research team surveyed installers about:

)
)
)
)

Experience installing HPWHSs
Knowledge about HPWH
How the market for HPWH has changed over the last five years.

Any training they received related to HPWH

The goals of collecting the above information were to:

Estimate the number of companies that install water heaters as part of their regular business.
Estimate the proportion of those companies that have installed any HPWH since 2012.

Identify where and when (year) companies installed HPWH and map the distribution of
installations.

Assess changes over time in the availability, quality, cost, and consumer acceptance of HPWH;
efforts by utilities to encourage or support installations; installers’ attitudes about HPWH; and
the reason for any such changes in installer attitudes, including the role of NEEA.

Characterize anticipated changes in HPWH sales volume.

Assess interest in and constraints related to HPWH training.
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Pro-Deal Participant In-depth Interviews

To address installer concerns about the performance and features of HPWH, NEEA piloted the Pro-Deal
Program in 2016, through which it supplied a selected group of installers with a free HPWH to replace
the existing electric water heater in their home. This program sought to familiarize installers with
HPWHs and their benefits to overcome negative attitudes some installers have toward this technology.

CLEAResult conducted two follow-up surveys with Pro-Deal contractors, which documented home and
business characteristics; baseline attitudes towards HPWH; installation and performance experiences
with the provided HPWH; changes in their electricity bill, HPWH recommendations to customers, and
HPWH sales.

Research Into Action conducted subsequent in-depth interviews with 10 of the 13 participants. The
purpose of these interviews was to:

Y Understand installers’ homes, households, and lifestyles that could affect hot water
consumption

) Better understand details about HPWH experience and satisfaction

) Determine how experience with their provided HPWH influenced recommendations and sales of
HPWH

) Investigate how the HPWH market has been changing outside of the program
) Gauge benefits and satisfaction with Hot Water Solutions (HWS) and OEM trainings, and

Y Investigate benefits and satisfaction with the Pro-Deal program.

Methods

Installer Survey
The team used the following sources to develop a list of possible water heater installers:

1) Alist of 561 individuals who participated in NEEA’s Hot Water Solutions (HWS) training over the last
five years.

2) Alist of 6,676 records from the Hoovers database of commercial contacts with “Plumbing, Heating,
Air-conditioning, nsk”1 identified as the Primary Line of Business.

3) Alist of 927 records from the Hoovers database of commercial contacts with the following primary
NAICS codes:

a) 423720 (Plumbing and Heating Equipment and Supplies (Hydronics) Merchant Wholesalers)
b) 423730 (Warm air heating and air-conditioning equipment and supplies merchant wholesalers)

c) 332322 (Sheet Metal Work Manufacturing)

1 nsk = “not specified by kind."
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4) Lists of trainees who participated in Portland and Seattle area trainings offered by water heater
manufacturers Rheem, A.O. Smith, and Bradford White.

5) Lists of contractors from the above water heater manufacturer’s websites.

The team selected the Hoovers “Plumbing, Heating, Air-conditioning, nsk” records as that term most
closely describes installation contractors who deal with domestic water heaters. Confirming this, 85% of
the HWS trainees used the term “Plumber Installer” to describe their role. The list of “Plumbing,
Heating, Air-conditioning, nsk” records included about half (286) of the 561 HWS trainees. Assuming the
HWS trainees represented the target population,! the team sought to identify Hoovers listings that
matched the trainees not included in the “Plumbing, Heating, Air-conditioning, nsk” list. The team drew
a random sample of 10% of the unmatched HWS trainees and searched for them in the Hoovers
database. The three NAICS codes listed above were frequently associated with the sampled records.

After combining and de-duplicating the various sources, the team had a list of 8,208 records. The team
used a third-party provider to match email addresses.?? The provider achieved a 42% match rate,
resulting in a list of 3,464 individuals with email addresses. The team initially sent the survey to a sample
of 150 to test the survey instrument and determine whether any changes should be made to the survey.
This initial soft launch had a 6% response rate.

In hopes of increasing the response rate, the team created separate invitation letters for those known to
have received HPWH training (from either NEEA or one of the manufacturers) and the general
population since research shows that tailoring the email invitation to potential respondents can increase
response rates.’® The team released the survey again using the tailored invitation to a new sample of 50
people who had participated in a training effort. This produced a 16% response rate — although we
cannot know for certain whether this was because of the tailored invitation or because trainees are
more responsive.

The team then carried out a full launch to the remaining list. Everyone received two tailored reminder
emails asking them to participate in the survey. While the response rate to both groups (general
population and known trainees) was lower than in the soft launch, the response rate still was greater for
trainees (Table 1).

Table 1: Email Invitations by Group and Response Rate

Launch Date sent Sent Bounced Delivered Finished Response
Type emails emails Rate*
Soft General population 4/4/17 150 24 126 7 5.6%
Known trainees 4/6/17 50 6 44 7 15.9%
Full General population 4/11/17 3,075 327 2,748 102 3.7%
Known trainees 4/11/17 188 25 163 12 7.4%

m The team determined later that this may not have been a correct assumption, as we learned from NEEA staff that some trainees

attended for reasons other than to learn more about DHW technologies.
12 Melissa Global Intelligence, www.melissa.com.
3 Dillman, Don A, and Jolene D. Smyth. Internet, Mail, and Mixed-Mode Surveys: The Tailored Design Method. John Wiley and Sons

2009.
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Launch Date sent Sent Bounced Delivered Finished Response

Type emails emails Rate*

Total n/a 3,463 381 3,081 128 4.1%

As a check on the validity of the online survey data collection, the team called 50 people who did not
complete the online instrument but were included in the sample to attempt phone interviews. In
addition to increasing the final sample size, the purpose of this was to determine whether those who did
not respond to the online survey were equally likely to report installing HPWH than those who
responded to the online survey.

To increase the chance of reaching individuals in the target population (those who install water heaters)
the team attempted to contact those identified as having a high likelihood of being in the target
population based on having the terms “plumb,” “water,” or “pipe” in the company name. There were
1,299 such companies in the online survey frame (38% of the frame) and 2,866 in the entire population
of 8,208 (35%). The team reached 12 of the 50 after two rounds of calling in late April. Results are
discussed below.

Pro-Deal Participant In-depth Interviews

The team interviewed 10 of the 13 installers that participated in the Pro-Deal Program by telephone to
ask about the HPWH installations and the installers’ homes, households, and lifestyles that could affect
hot water consumption; their experiences and satisfaction with the HPWH; and HPWH
recommendations to their customers.

Installer Survey Findings
The installer survey revealed the following high-level findings.

Y Almost two-thirds of those who install water heaters reported experience installing HPWH, but
two of the 76 respondents accounted for nearly two-thirds of all reported HPWH installations.

Y Most HPWH installers began installing HPWHs in 2012, most commonly motivated by either
customer demand or the existence of utility incentives. For most of them, installations have
remained level or increased since they began but concerns over cost, perceived reliability, or
appropriate location for the units inhibit expectations of future increases.

Yy Among those who could report about how long it would take to receive delivery of a HPWH,
42% reported they could receive delivery within a day and 37% could receive delivery within two
to three days. When examined by the urban status of the installer, whether they were in a
metro area or not, no differences were seen suggesting that receiving a HPWH in time for an
emergency replacement is either an actual or perceived issue among active installers.

) The efforts of utilities to support the installation of HPWH appear to be largely unseen by
respondents, and although utility incentives motivated many to begin installing HPWH, nearly
one-third of HPWH installers said they had not used incentives for HPWH installations and some
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of these installers indicated they do not use incentives because others apply for the incentives
or they don’t know if customers apply.

Y About two-thirds of all respondents familiar with HPWH reported receiving relevant training,
and about three in five of respondents indicated some interest in HPWH training regardless of
whether they had received any previous training.

y  Of about 4,300 WH-install firms in the region, about 2,600 install about 9,000 HPWH per year.

The sections below provide details about the results of the survey.

Percentage of Water Heater Installers Who Install HPWH

In total, the team reached 128 individuals by web and another 12 by phone for a total of 140. Of total,
83 respondents reported installing water heaters, putting them in the target population. Of those who
install water heaters, 53 (64%) reported installing HPWH. The percentage of water heater installers who
reported installing HPWH was slightly higher for the respondents contacted by phone (70%) than for
those who responded to the online survey (63%). However, the difference did not approach statistical
significance.’ Thus, the online survey appears to provide a reasonable estimate of the percentage of
water heater installers who install HPWH.

Of the 83 online or phone respondents who reported installing water heaters, 76 completed the survey.
These 76 respondents are the sample for all subsequent analyses.

Characteristics of Water Heater Installers

The characteristics of those who installed HPWH (“HPWH installer”) and those who did not largely did
not differ with two exceptions: A disproportionately high number of HPWH installers were less likely to
be from Montana and less likely to be business owners (Table 2). A large majority (89%) of owners
represented small shops with less than 20 employees suggesting that the owners are also doing
installations or are at least very aware of the installations their firm completes.

Table 2: Characteristics of Water Heater Installers (n=76)

Characteristic Installed HPWH (n=47) Did Not Install HPWH (n=29)

Percent Percent

Role of Respondent

Owner* 30 64% 25 86%
Sales/Business Manager 8 17% 1 3%
Contractor/Installer 5 11% 2 7%
Executive 4 9% 1 3%

Principal Work of Company

“ Chi-square = 0.19, p = .90.
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Characteristic Installed HPWH (n=47) Did Not Install HPWH (n=29)

Percent Percent
Plumbing 29 62% 12 41%
HVAC 14 30% 12 41%
General construction 4 9% 5 17%

Number of Employees

One 7 15% 8 28%
2to4 16 34% 9 31%
5to9 7 15% 6 21%
10to 19 8 17% 1 3%
20to 99 6 13% 1 3%
100 to 499 2 4% 2 7%
Don’t know 1 2% 2 7%
State
Washington 24 51% 11 38%
Oregon 17 36% 7 24%
Idaho 3 6% 4 14%
Montana* 2 4% 6 21%
North Dakota 0 0% 1 3%
Not recorded 1 2% 0 0.0%
Percent Aware of HPWH
Aware of HPWH 47 100% 24 83%
Not Aware of HPWH 0 0% 5 17%

* p<.05 Z-test of proportions

The proportion of respondents by state closely resembled the proportion of the populations by state
within the region.

Y Washington represents 52% of the regional population and Washington respondents were 47%
of the sample.

) Oregon represents 29% of the regional population and Oregon respondents were 32% of the
sample.

Y Idaho represents 12% of the regional population and Idaho respondents were 9% of the sample.

) Montana represents 8% of the regional population and Montana respondents were 11% of the
sample.
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Installers Experience with HPWH Differ by Time, Rationale for Installing, and
Quantity of Units Installed

A large majority (85%) of the 47 respondents with experience installing HPWH (“HPWH installers”) said
they began installing HPWH in the last five years, with the largest percentage (28%) saying they began
installation in 2012. A small percentage began installing HPWH in 2016 (Figure 1).

Figure 1: Year Installers Began Installing HPWH (n=47)
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Utility incentives and customer demand were the most commonly reported reasons installers began
installing HPWH, with 85% of respondents indicating one or the other of those reasons (Figure 2).%> Less
than half of respondents (43%) reported any other reason for installing HPWH such as encouragement
from distributors or manufacturers to sell HPWH or the installers desire to improve efficiency.

™ While utility incentives were a cited as a reason that 53% of installers began installing HPWH, it is notable that close to a third of all
respondents reported not using incentives (see section Cost below). These data appear to show that incentives can lead some to take up
HPWH installation but among some installers incentives are not sufficient enough or installers don't know enough about their availability to
use them.
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Figure 2: Reasons Installers Began Installing HPWH (Multiple Responses Allowed n=47)
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More than two-thirds of installers indicated the number of HPWH installations they completed have
increased (30%) or stayed the same (38%) since they began HPWH installations. The remaining 28%
reported their volume of HPWH had decreased or they did not know (4%). Respondents did not provide
a reason why the number of installations decreased. Reporting such a decrease was unrelated to the
year they began HPWH installations or the type of firm represented (plumber vs. non-plumber).
Installers did not have experience installing high numbers of HPWH. More than 60% reported installing
between one and ten units, and about 10% had experience installing more than 50 units (Figure 3).

Figure 3: Number of HPWH Units Ever Installed (n=47)
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Respondents are often replacing large traditional water heaters when installing HPWH: of 45
respondents who could report the number of HPWH installations they completed, 42 (93%) said they
replaced 55 gallon or larger traditional water heaters with a HPWH. However, they did not replace only
large water heaters: about two-thirds of respondents said they had replaced smaller capacity traditional
water heaters (less than 55 gallons).

The 45 HPWH respondents who could report how many HPWH they had installed, reported installing
2,053 HPWH over the last five years, and these installations were dominated by a few installers in a few
locations. More than half of these (1,038) were installed in the King County area of Washington and
another 554 (27%) were installed in the Missoula County area of Montana. A small number of installers
were responsible for the bulk of installations in these two counties. A mean of 148 installations were
completed by the seven respondents in King County, and one of those installers completed more than
one-third of all installations noted by respondents. Additionally, 277 were completed by the two
respondents in Missoula County.

The number of installations per resident varies greatly by county. The team created a weighted number
of installations per county by calculating the number of records in the Hoover’s database per
respondent and dividing that figure by the number of records per respondent in the entire Hoover’s
database. Multiplying the county weight by the total number of installations in the county provided a
weighted number of installs per county. The team then divided that weighted number of installs by the
2015 population of the county and multiplied that figure by 100,000 to arrive at an estimate of the
number of installations per 100,000 residents. Values ranged from as low as one installation per 100,000
residents to as many as 219 in Missoula County. The high value in Missoula County is a result of one
respondent that reported a very high number of HPWH installations. This analysis reveals that the
Portland Metro Area (Multnomah, Washington, and Clackamas Counties) have relatively few
installations per 100,000 residents compared to Seattle and other areas around the region. Table 3 and
Figure 4 provide a summary and overview of the installations for the counties surveyed.

Table 3: HPWH Installations by State and County

Population Installations Respondents (n=45) Average Installs per
- number of 100,000
installs per Residents
Percent Count Percent respondent
Washington 1,287 63% 21 47% 56
Benton 175,177 48 2% 3 7% 16 10
Clark 425,363 10 0% 3 7% 3 2
Cowlitz 102,410 15 1% 1 2% 15 8
Island 78,506 40 2% 1 2% 40 23
King 1,931,249 1,038 51% 7 16% 148 73
Kitsap 251,133 85 1% 1 2% 85 42
San Juan 15,769 4 0% 1 2% 4 5
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Population Installations Respondents (n=45) Average Installs per

number of 100,000
installs per Residents
Sum Percent Count Percent respondent

Snohomish 713,335 7 0% 1 2% 7 4
Spokane 471,221 2 0% 1 2% 2 1
Thurston 252,264 6 0% 1 2% 6 3
Yakima 243,231 28 1% 1 2% 28 14
Oregon 192 9% 17 38% 13
Benton 85,579 2 0% 1 2% 2 20
Clackamas 375,992 8 0% 2 4% 4 3
Clatsop 37,039 25 1% 1 2% 25 20
Crook 20,978 5 0% 2 4% 3 1
Jackson 203,206 39 2% 3 7% 13 10
Klamath 66,380 1 0% 1 2% 1 1
Lane 351,715 40 2% 1 2% 40 23
Malheur 31,313 1 0% 1 2% 1 1
Multnomah 735,334 29 1% 3 7% 10 6
Umatilla 75,889 1 0% 1 2% 1 0
Washington 529,710 41 2% 1 2% 41 0
Montana 557 27% 3 7% 186
Missoula 109,299 554 27% 2 4% 277 219
Gallatin 89,513 3 0% 1 2% 3 3
Idaho 13 1% 3 7% 4
Kootenai 138,494 13 1% 3 7% 4 4

Total 2,053 100% 45 100% 46
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Figure 4: Map of Respondent HPWH Installations
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Installers are not typically travelling very far to install HPWH. Of the 2,053 installations reported by
respondents, 88 percent were installed within 20 miles of their home office and 12 percent were
installed more than 20 miles away from their home office.

Using the survey data to extrapolate to the population, the team estimates there are 4,347 firms that
install water heaters in the region. To arrive at this figure, the team multiplied the percentage of all
respondents who were water heater installers (54%) by the total population identified (8,077).
Multiplying the mean number of employees (7) identified in the Hoovers population by the total
population of WH firms (4,347) reveals there are 30,217 WH installers. Similarly, the team estimates
that there are 2,652 firms (33% of the population) that install HPWH and they employ about 18,434
installers who could potentially install HPWH. Multiplying the mean number of installations per firm
(17.5)% over the last five years by the total number of HPWH installation firms in the population (2,652)
suggests there have been about 44,959 HPWH installations in the region since about 2012, or about
8,992 per year, on average.

Changes in Availability, Quality, and Cost of HPWH

Lack of Availability or Perceived Lack of HPWH Availability Could Affect Emergency Replacement
and Installers Were Often Unaware of Efforts to Promote HPWH

Because water heaters are often replaced at failure (rough estimate is every 12-14 years), it is important
to have efficient options immediately available to contractors so they can replace failed water heaters
quickly. Respondents reported how long it takes, on average, to get a HPWH delivered as well as
whether the speed of delivery has changed since they began installing HPWH. Of those who could report
the time needed to receive a HPWH (n = 38), 79% said they could get a HPWH within two to three days —
42% said they could get one within a day. The remaining 21% stated it would take four days to about
two weeks. Almost all respondents indicated that HPWH delivery speed has stayed the same or gotten
faster since they began installing HPWH. Two respondents indicated that HPWH delivery has gotten
slower.

Respondents who install water heaters (n = 76) gave less than full-throated endorsements of utilities’
efforts to support the installation of HPWH, with nearly 60% rating those efforts as poor (26%) or fair
(33%) and a lower percentage (22%) rating them as excellent than as poor. The 47 HPWH installers were
more likely to report the utilities’ promotion efforts as excellent (30%) than those without HPWH
experience (10%; p < .05, Z-test), however, the percentage was still relatively low. Fifty-eight percent of
those with experience rated utility promotion efforts as fair or poor and thirteen percent did not know
(Figure 5).

16 The team excluded the two outliers who installed the most HPWH. These two respondents installed six and nine times the
number of HPWH as the next highest installer.
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Figure 5: Rating of Efforts to Promote HPWH
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Of the 47 HPWH installers, 30% said that utility efforts had gotten better, 30% said they had not
changed, and about 15% indicated efforts have gotten worse. A quarter did not know how efforts had
changed over time."’

Installers Have Differing Opinions of the Quality of HPWHSs

The 47 HPWH installers did not rate the quality of HPWH consistently, suggesting varied experiences
with HPWH among installers. While three-quarters reported the quality of HPWH was either high (40%)
or fair (36%), about 6% rated HPWH as low quality, and 17% reported they did not know about the
quality of HPWH.

When asked how HPWH quality had changed over time, more than two-thirds said the quality of HPWH
had improved (24, 51%) or stayed the same (9, 19%). Only two said the quality had declined and 12
could not say.

Twenty respondents reported ways in which HPWH have improved. Comments varied in degree of
detail, and some comments were somewhat open to interpretation, as indicated below. Reported
improvements fell into four categories:

Y Operations: Nine respondents mentioned either easier-to-use controls (6 mentions) and/or
reduced noise (5 mentions).

) Energy: At least six respondents commented on changes that affect energy consumption,
specifically mentioning greater energy efficiency (3 mentions) and/or the ability to install in

g No respondent characteristic, such as location or respondent type, was associated with the seven who stated the efforts have

gotten worse.
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conditioned spaces (5 mentions). The latter pertains to energy consumption, as the key issue
was the ability to externally duct the units and thus avoid introducing cold air into the
conditioned spaced. Two additional respondents mentioned improved “performance” and
“function,” which could have been references to improved energy performance.

Y Installation: Seven respondents commented on changes affecting unit installation. These
included the ability to install the units in conditioned spaced (5 mentions), the decreased size of
units, allowing for installation in smaller spaces (4 mentions), generally greater ease of
installation (1 mention), and no longer needing to plug units into an outlet (1 mention).

) Reliability: Seven respondents identified improved reliability.

Of the two respondents who reported HPWH quality had declined, one cited the recent recall on HPWH
that resulted in a distributor’s ceasing to carry HPWH and the other respondent noted a general lack of
quality by manufacturers.

Installers Perceive the Costs of HPWHs to be High Relative to Their Advantages

The cost of HPWH is high relative to the advantages they offer according to many HPWH installers. Two-
thirds (68%) of HPWH installers (n = 47) said the costs of HPWH are somewhat (47%) or far too high
(21%), while 17% said the costs were about right, 4% said the prices were too low, and about 11% did
not know about prices.

Respondents reported great variability in their assessment of changes in the cost differential between
HPWH and other water heaters. A slightly higher percentage indicated that the cost difference had
increased than had decreased or remained the same (Figure 6).

Figure 6: Relative Difference in Cost of HPWH Compared to Other Water Heaters (n=47)
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32%
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When asked how often they had used utility incentives to offset the cost of HPWH for customers, 57% of
HPWH installers said they did so at least half the time. About 30% reported never (28%) or rarely (2%)
using incentives and 13% said they did not know how often they used incentives. Additional comments
provided by some respondents shed light on these responses. Four respondents said they do not use
incentives because customers or others typically apply for incentives and they may not know whether
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an incentive was applied for. It is conceivable that the same is true for others who reported they never
or rarely use incentives or do not know how often they use them. Thus, this information should be taken
less as an indication of the percentage of HPWH that receive incentives than as an indication of
installers’ role in applying for incentives. A single installer reported not knowing about incentives for
HPWH.

Projections for HPWH Sales Volume
Installations of HPWH May Slow from the Current Pace

A notable number of installers indicated they may not continue to install HPWHs at the same rate they
have historically. About two-thirds (64%) of HPWH installers predicted they would install the same
number (53%) or more (11%) HPWH in 2017 as they did in 2016. Four of those who predicted selling
more in 2017 noted increased customer demand, and one noted increased support from a program
administrator to push HPWH in the market as reasons for installing more.

The remaining 36% indicated they would install fewer HPWH in the future (23%) or did not know how
many they would install (15%), suggesting there is work to be done on educating installers about the
benefits of HPWH so they can in turn push them in the marketplace. Of those who indicated they would
install fewer HPWH, four cited the high cost of the units as a reason why they would not install more,
three cited reliability issues, one cited issues locating the unit in homes, and one cited the poor
performance of the units in cold climates (Figure 7).

Figure 7: Installers Projections for Continuing to Install HPWHs
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Non-HPWH Installers are Split in Their Expectations of Installing HPWH in the Future

Those without experience installing HPWH were split in their expectations about whether they would
install HPWH in the future or not. Of 24 survey respondents who knew about HPWH but had not
installed them, 10 (42%) said they would likely install HPWH in the future, with nine respondents
explaining why.

Two-thirds of those respondents cited increased customer demand as the reason they would install
HPWH in the future. Other reasons were that using a HPWH will be necessary to meet efficiency
requirements of new buildings, that it will help extract heat from boiler or refrigeration rooms.

Six of the 24 expressly stated they would not install HPWH in the future because water heater
installations were not a key part of their business (5 mentions) and HPWH were not efficient enough to
bother with installing (1 mention). Eight of the 24 did not know whether they would install HPWH in the
future.

HPWH Training

Manufacturer Training was the Most Commonly Cited Form of Training About HPWH

More than two-thirds of the survey respondents reported they had received some HPWH training, most
commonly from one of the major manufacturers (Table 4). Unsurprisingly, those who had installed
HPWH were more likely to report HPWH-related training than those who had not installed them.

Table 4: Source of Training About HPWH (n = 71)

Experience with Aware of but no Experience
HPWH with Installing HPWH
Count Percent Percent Count Percent

Received Training* 37 79% 12 50% 50 69%
Any Manufacturer 26 55% 8 33% 34 48%
GE* 17 36% 2 8% 19 27%
Rheem 12 26% 5 21% 17 24%
A.O. Smith 12 26% 2 8% 14 20%
Bradford White 4 9% 5 21% 9 13%
Hot Water Solutions (HWS)* 11 23% 1 1% 12 17%
Trade association 8 17% 2 8% 10 14%
On the job training 8 17% 3 13% 11 15%
Your employer 6 13% 1 4% 7 10%
Utility 5 11% 1 4% 6 8%
Distributor 2 4% 1 4% 3 4%
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Don't know 2 4% 1 4% 3 4%

Did not receive any training* 10 21% 12 50% 22 31%

Total 47 100% 24 100% 71 100%

* p<.05, Z-test of proportions

Respondents were Generally satisfied with the Hot Water Solutions Training

To assess the effect HWS training had on the market, we asked the 12 respondents who had taken the
HWS training about their satisfaction with the training and the effect it had on their sales of HPWH.
Across four of the five satisfaction elements, more than 80% reported high satisfaction with the element
and few respondents reported low satisfaction. Satisfaction was lowest with the marketing materials
provided at the HWS training, as more respondents noted moderate or low satisfaction with that
element (Figure 8).

Figure 8: Satisfaction with HWS Training (n=12)

The content of the training
The knowledge of the instructor
The overall quality of the training
The length of time the training required 8%
The marketing materials provided
0% 50% 100%

M Low satisfaction (0 to 3) ™ Moderate satisfaction (4 to 7) M High satisfaction (8 to 10) Don't know

Four of the 12 HWS trainees reported the training either increased (3) or greatly increased (1) the
number of HPWH they installed, and the remaining eight reported the training had no effect on their
HPWH sales.

A Majority of Respondents Expressed Some Interest in Receiving HPWH Training

Of the 76 survey respondents, 57% indicated some interest in HPWH training, as indicated by a rating of
6 or higher on a scale from 0 (not at all interested) to 10 (highly interested). 29% of respondents rated
their interest as an 8 or higher on that scale. A higher percentage of current HPWH installers (36%) than
those without HPWH experience (17%) reported interest (this difference was marginally significant,

p < 0.1, Z-test).

Of the 43 respondents who indicated some interest in HPWH training, 29 (67%) said they would be most
interested in in-person training. Half stated they would travel up to 25 miles and six (23%) said they
would travel up to 50 miles for an in-person training. Smaller numbers would be willing to travel only up

A Cadeo - A18



to 10 miles (15%) or more than 50 miles (15%). These forty-three respondents would like to learn about
the features of HPWH (49%), installation information (33%), and utility rebates (12%).

A Small Number of Installers Interacted with NEEA and Those That Did were Satisfied with the
Interactions

Two respondents noted they had contacted NEEA with technical questions about HPWH, and both
indicated that the staff person was able to answer their questions. One of these two respondents
reported that their interaction with NEEA staff contributed to an increase in their number of HPWH
installations and the other stated the interaction had no effect on sales.

Pro-Deal Participant Findings

CLEAResult’s follow-up surveys and Research Into Action’s in-depth interviews with Pro-Deal recipients
revealed the following.

Y Issues with specific models early on caused some installers to be skeptical of the technology.
However, although installers’ households and lifestyles varied, most respondents were highly
satisfied with their HPWH, reporting that it was superior to their previous electric resistance
water heater and improved their perception of the product. Additionally, alternative models
have become available and some installers are regaining confidence in HPWH.

) Most interviewed Pro-Deal participants reported that their Pro-Deal experience influenced them
to make more HPWH recommendations and to continue to recommend them in the future.

Y Most respondents said customers are at least somewhat interested in HPWH, and the
awareness and interest has been increasing. About half of respondents reported they have
noticed an increase in sales.

Pro-Deal Participant Characteristics

CLEAResult’s follow-up surveys and Research Into Action’s participant in-depth interviews produced the
following information about participants’ household characteristics, water usage behaviors, and
business characteristics.

Housing and Water Usage Characteristics

Based on responses to questions about water usage demand, we categorized respondents into low,
moderate, and high water usage households and examined how satisfaction related to water usage. We
found that even most of the respondents categorized as high-water-usage households were highly
satisfied with their HPWH. Water usage was not a function of number of hot water end uses, but rather
of the number of occupants and key water usage activities. High-usage participants had more home
occupants, did dishes and hot-water laundry more frequently, and did larger laundry loads than others.
Moderate- and low-usage participants differed mainly in the frequency and load size of hot water
laundry.
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Business Characteristics

About half of the Pro-Deal participants reported their company did HVAC work and about half reported
their company did plumbing work, with one reporting both and one reporting their company also was a
general contractor (Figure 9Figure ). About two-thirds (8 of 13) of them were selected for participation
based on a utility recommendation.

Figure 9: Business Types (n = 13)
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The majority of the Pro-Deal participants were distributed across Oregon and Washington, with a few
participants in Montana and Idaho. These proportions are consistent with the population sizes in those
states (Figure 10).

Figure 10: Participants by State (n = 13)

HPWH Installation and Performance

Pro-Deal participants had very few issues with installation and maintenance of their HPWH. Based on
the CLEAResult survey, participants had few to no issues installing the HPWH. The only issue raised by
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one participant was the increased costs due to a condensation line and earthquake strapping.'® During
the in-depth interviews, one participant mentioned not installing the equipment properly, which
resulted in dissatisfaction with the HPWH. However, once the unit was installed correctly, that
participant’s satisfaction improved. Another participant reported forgetting to clean the filter, which
caused the unit to become noisier. This respondent did not seem to treat this as a design flaw of the
unit, saying, “l forgot to clean the filter and it got a little noisier. | was embarrassed as a heating and
cooling guy to forget that.”

After several months of using their HPWH in their homes, the majority of interviewed Pro-Deal
participants were highly satisfied with their HPWH. Even most of respondents categorized as “high
water usage” households were highly satisfied with their HPWH. The majority of interviewed
respondents (9 of 10) reported: the HPWH met their needs (9), the HPWH temperature was satisfactory
(9), their HPWH was superior compared to their previous electric resistance WH (8), and their personal
experience with their HPWH improved their previous perceptions of the product (8). The one participant
that was not satisfied suggested that it may be the quality of the model that led to their dissatisfaction,
and a higher quality model may better meet their needs.

)

Almost all interviewed Pro-Deal participants reported that the HPWH met their water heating
needs. Among those who said their needs were met (9), three mentioned they had a few
instances where they ran out of hot water, but this was after periods of high usage and they did
not think it was because of an inferior water heater.

Almost all interviewed Pro-Deal participants reported that their HPWH temperature was
satisfactory; however, three mentioned that they increased the set temperature. Of the three
who reported increasing the set temperature, one said that they would recommend increasing
the set temperature to their customers. The other two discussed that it was more of a personal
preference, “It depends on the person. Some people do not like as hot water as | do.”

The majority of Pro-Deal participants said that the HPWH performance was superior to their
previous electric resistance water heater. The eight who were satisfied cited a decrease in their
electricity usage as the main reason the HPWH was superior. One of these respondents, who
had their HPWH installed in a conditioned space, mentioned concerns about the overall
efficiency of their house in the winter because of the HPWH discharge air, but they still rated the
HPWH as superior. Of the two respondents who did not report the HPWH was superior, one was
completely dissatisfied and the other expressed concern about how the cold air discharge of the
unit would affect wintertime energy usage.

Most interviewed Pro-Deal participants reported that their personal experience with a HPWH
improved their perceptions of the product. The eight whose perceptions improved mentioned
that the issues such as noise and cold air discharge were not as big a concern as they had
thought before their ownership of a HPWH, for example: “l was a bit of a skeptic because of the
noise and how cool it could make the garage. I'm suggesting it more often than | used to.” Two
respondents’ perceptions did not improve. Both had concerns about HPWH in conditioned
spaces; one respondent noticed increased heating energy use in the winter because their HPWH
was installed in a conditioned space in their home. The second respondent was also concerned
about heat loss caused by installing a HPWH in a conditioned space and was also generally

This is a code compliance issue for both HPWHs and electric resistance water heaters.
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dissatisfied with the performance of their HPWH, saying that the model provided was a “low
end” model and that the HPWH units were not efficient enough to outweigh the “unexpected
climate change in the home, increases in installation costs, insulation costs, plus the added cost
of the HPWH.”

HPWH Recommendations and Sales

Seven of the ten interviewed Pro-Deal participants reported their Pro-Deal experience influenced them
to make more HPWH recommendations and to continue to recommend them in the future. Of those
that were satisfied with their HPWH but had not increased recommendations (2), one reported that
they had not increase recommendations because of temporary dissatisfaction with their HPWH, which
had since been resolved. The other reported that they were "between plumbers,” so they were
currently limited in how often they could recommend HPWH.

Respondents cited that personal experience with a HPWH boosted their trust in the technology, and
therefore increased how often they recommended HPWH to their customers. Seven of the ten
respondents reported increasing the number of times they recommend HPWH to customers. As one
participant stated, “I had never recommended or known enough to be confident to recommend this
technology without trying it first.” Only one respondent reported unequivocally that they had not and
would not recommend HPWH to their customers in any circumstance due to poor performance.

Despite their enthusiasm with the product, installers are still reluctant to recommend HPWH to
customers in certain scenarios. Some respondents are reluctant to recommend HPWH for homes where
the HPWH would be installed in a conditioned space because of the cold air discharge and noise. “I
would be reluctant to put them inside a living space, in a closet or something. Even with a ducting kit...
they are a little louder, if they are not maintained properly the fans get loud on them because of the
dust and stuff if they are not maintained.” One respondent also noted that HPWH were more
appropriate in warmer climates than in the Northwest.

HPWH availability was a concern for some respondents, however, most respondents reported they
would be as likely to recommend a HPWH for emergency replacements as for planned replacements.
Three respondents reported that emergency replacement presented distinct challenges because HPWH
are not readily available, thus decreasing the likelihood that they would recommend HPWH in
emergency replacement situations. One respondent mentioned availability as a concern in rural areas. It
was not discussed in interviews what availability is needed for installers to recommend HPWH to
emergency replacement customers.

Most respondents are very likely to recommend HPWH in the future, yet increases in sales have been
slow. Of the ten respondents, one had changed careers making their comments about future
installations moot. Of the remaining nine, seven reported they were very likely to recommend HPWH in
the future. Five of ten interviewed participants qualitatively reported an increase in sales. However,
even those who reported an increase in sales reported small numbers. Most of the respondents who
reported an increase in sales (3 of 5) were optimistic about the increase in sales and reiterated that
familiarity with the product will continue to increase sales. The other two interviewed participants who
saw an increase in sales explained their small sales increases were due: 1) lack of staff to install HPWH,
and 2) the discontinuation of the GE HPWH model, which raised some uncertainties about the model
their business will carry. One respondent reported selling two HPWH to customers but also influenced
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customers to purchase three additional HPWH through a big box retail store, installed by the customer
or a different installer.

Respondents reported that when recommending a HPWH to their customers they most often discuss
the abundant energy savings and the rebates available that make HPWH more cost effective. Of the
seven contractors who reported they recommended HPWH, almost all (6) include rebates in their bids,
and those who do not still help customers apply for rebates. This proportion is higher than installers
reported in the installer survey, in which about two-thirds of installers reported including rebates. Pro-
Deal participants also reported that these rebates are very influential on customers’ decision making
and help make the case for return on investment.

HPWH Market Changes

Most respondents reported that customers are at least somewhat interested in HPWH, and their
awareness and interest has been increasing. Seven respondents mentioned general customer
awareness of HPWH has gone up, and some customers have even been asking for HPWH. Conversely,
three respondents mentioned that most of their customers are unaware of the technology. These three
respondents did not appear to differ from the other seven respondents in any substantive way that
might suggest a reason for the difference in their customers’ awareness of HPWH. Six of ten participants
stated that customers are very interested in HPWH, especially when they learn more about their
efficiency.

Interest and confidence in HPWH from installers has seen some ups and downs. Issues with specific
models early on caused some installers to be skeptical of the technology but, since then, alternative
models have become available and some installers are regaining confidence in HPWH. For example, one
respondent mentioned, “They have hit highs and lows then highs and that was the fumble with the Air
Generate HPWH specifically. When they first came out, the incentive was huge, product was what we
thought to be good, incentives and tax credits were really super solid, they were a fairly easy sell, but
unfortunately HPWH took a stumble with that model.” Four respondents reported, however, that
installer attitudes towards HPWH were improving and will continue to improve as the technology
matures.

Respondents most often mentioned continuing to offer rebates and providing more marketing
materials as ways that the programs could help increase sales. About one-third of the interviewed
installers said that rebates are particularly important to maintain. “Eventually everything will go in
energy efficient direction, but at this moment the equipment is too expensive and the installation is too
expensive for it to make sense.” Similarly, about one-third mentioned that marketing materials, or co-op
dollars for marketing materials, could be a useful resource. “Things for us that we can use to hand out to
our customers that are leave behind material is great.”

HPWH Training and Pro-Deal Program Participation

Respondents were satisfied with the HWS trainings and had as much confidence and satisfaction in
them as they did in OEM trainings. As a requirement of participation in the Pro-Deal program,
participants had to attend a Hot Water Solutions (HWS) training. Most respondents reported that they
were motivated to take the training to increase industry knowledge (6), to be eligible for the Pro-Deal
program (3), or to be added to a preferred dealers list (2). “It was something | felt like was going to help
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me understand the technology that | have in my home, but it was also going to help me to explain the
technology to the potential customers.” Even the one respondent who was dissatisfied with their HPWH
reported being motivated to attend trainings such as the HWS trainings to keep up with industry trends.
All respondents reported that the HWS training met their expectations and most (8) said that the HWS
training was as good as OEM trainings. None of the respondents reported any differences between OEM
trainings and HWS training in terms of their credibility

Most respondents decided to participate in the Pro-Deal program mostly because they wanted to
know about installing and living with a HPWH. Some (5) of the Pro-Deal participants already had at
least some positive attitudes towards HPWH before the Pro-Deal program, but they said they wanted to
see it for themselves and thought that a personal experience gave them confidence in their
recommendations to customers. “As an owner of the company, | like to know [about] what we are
putting in and the quality and that sort of thing.” A few (3) respondents also mentioned that they
needed a water heater anyway, so it was good timing and a good opportunity to upgrade.

All respondents agreed with the logic of the Pro-Deal program and all reported that they would likely
participate again, knowing what they know now, and they would recommend others participate in a
similar program. “It’s a really good way to know a product, know if it is going to work in your area,
having it is the best way. We change our heating system every five years, just to keep up on those things
as well and I’'m not the only one at our shop that does that.” Respondents most often reported that they
would trust their utility (4) or distributors (4) to implement the potential Pro-Deal programs in the
future.

Respondents recommended a variety of trade ally types that might be good candidate for a Pro-Deal
program. While most often respondents (7) mentioned installers (plumbers and HVAC) and service
technicians as the best fit for offering a Pro-Deal program, some mentioned that sales representatives,
secretaries, and owners also would be good candidates because they interact with customers and thus
have the opportunity to influence their choices.

Conclusions and Recommendations

Conclusion #1: NEEA has successfully engaged installers through their HWS training and the Pro-Deal
Program; however there appears to be an opportunity to encourage more installers to install HPWH.
Fewer than 20% of installers reported taking HWS training, most of whom reported high satisfaction
with the training. Pro-Deal participants were also largely satisfied with the HWS trainings and reported
they were a valuable resource of industry information.

) Recommendation #1: Continue to offer HWS training, the Pro-deal program, and support for
manufacturers or others that are offering or wanting to offer HPWH training in some form.
While continued training could be offered through OEMs, as installers saw little difference in
quality between HWS and OEM training, Pro-Deal participants more often reported that their
utility or distributors should provide such programs as the Pro-Deal program.

) Recommendation #2: Consider follow-up surveys with HWS trainees to better understand the
demographics of the organizations attending, reasons for attending, influence on HPWH sales,
and areas for improvement.
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Conclusion #2: Cost and installation constraints continue to be a barrier for increased HPWH sales.
While the majority of HPWH installers indicated that they are installing about the same number of or
more HPWH than when they first started, the increase in the number of contractors that install HPWH
has become smaller each year for the past few years. Trends show a declining number of additional
contractors installing HPWH over the last three years, and about one-fifth (21%) of installers predicted
the number of HPWH installations they would complete would decrease in the next year. Those who
indicated they would install fewer HPWH in the future cited the high cost of the units, perceived
reliability issues with the units, or issues with finding an appropriate location for the units. Findings from
both Pro-Deal participant interviews and the installer survey suggest that utility-provided incentives are
necessary to offset the higher cost. While Pro-Deal participants were optimistic sales would increase,
many were also hesitant to recommend HPWH for all households, primarily in conditioned spaces
because of heat loss in the winter. This latter issue can be addressed through ducting, and some
respondents to the installer survey noted that the capability for external ducting of cold air from HPWH
had improved, but one Pro-Deal participant suggested skepticism that many customers would be open
to external ducting due to added costs.

y  Recommendation #3: NEEA should review the existing HWS orientation materials to ensure
that it highlights improvements in HPWH structure and ducting kits, so that installers
understand that space constraints and external ducting may not be as much of as a barrier as
they think.

) Recommendation #4: NEEA should continue research on the pervasiveness of electric water
heaters installed in conditioned spaces through such ongoing research efforts as the
Residential Building Stock Assessment (RBSA). By including questions on water heater fuel
source; exact location of water heater (basement, garage, utility closet, etc.); whether the space
is conditioned or not; and whether the water heater is near an external wall or not, NEEA can
obtain further understanding of the prevalence of this issue, to enable better forecasted
adoption and educate installers on this point.

Conclusion #3: While there is evidence that customer awareness of HPWH has increased in recent
years, there is also evidence that more could be done to increase sales of HPWH. According to survey
respondents and Pro-Deal participants, customer awareness and demand of HPWH has increased.
However, both groups suggested that more could be done to market HPWH. HWS trainees reported
relatively low satisfaction with the marketing materials provided via the training and Pro-Deal
participants noted that additional marketing materials could help increase sales. Further, more than
three-quarters of installers rated the efforts to promote HPWH by utilities as fair, poor, or they did not
know about the efforts.

) Recommendation #5: Work with utilities to provide marketing resources regarding the
benefits of HPWH and to connect contractors with these utility efforts.

Conclusion #4: There is a great variation in the number of HPWH installations in counties around the
region. Data reveals that HPWH installations vary by county suggesting more outreach could be done in
some specific areas. For example, the Portland metro region appears to have relatively few HPWH
compared to Seattle when installations are examined per 100,000 residents.

) Recommendation #6: Strengthen efforts to identify firms that install water heaters in areas
with low numbers of HPWH installations and work with them to inform them of the benefits
of HPWH installations and the available incentives.
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Memorandum

To: Amy Webb, Project Manager NEEA

From: Cadeo Group, LLC

Date: June 23, 2017

Re: Heat Pump Water Heater Market Progress Evaluation Report (MPER) #3 Research Objectives 1 and 2

Introduction

As part of assessing efforts by the Northwest Energy Efficiency Alliance (NEEA) to promote the adoption
of Heat Pump Water Heaters (HPWH) in the Northwest, the research team conducted in-depth interviews,
made mystery shopper calls to retailers and installers, and analyzed sales and shipment data. This memo
details our methodology and findings for two research objectives:

1. Characterize the market effects of the 2015 National Appliance Energy Conservation Act
(NAECA). Effective in April 2015, electric water heaters larger than 55 gallons™ must meet
efficiency levels that effectively require heat pump technology. Most large tanks installed prior to
the standard used electric resistance technology. While the prior MPER concluded the standard
had an “underwhelming” effect, one research goal for this study was to quantitatively assess
NAECA's impact.

2. Identify appropriate indicators of diffusion and confirm whether NEEA is moving along the
adoption curve. NEEA requested the team develop observable qualitative and quantitative
metrics that signal progress, or the lack thereof, in the adoption of HPWH in the market and
measure NEEA’s progress against these metrics.

Activities
In-Depth Interviews

The team completed 18 in-depth interviews, with counts by market actor type in Table 1.

" Approximately 9% of existing residential electric water heaters in the Northwest
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Table 1: In-Depth Interview Summary

Market Actor In-depth Interviews

Manufacturers 4
Manufacturer Representatives and 6
Distributors

Retailers?® 2
Builders 5
Total 17

Interviews evaluated the following research topics:

Topic Goal

Estimate shares of regional residential electric water heaters as emergency
Purchase Event Mix replacements, planned replacements, or new construction installations, as
well as shares for HPWH only.

Understand the effect of NAECA on the sales mix between small tanks
Product Mix (below 55 gallons) and large tanks (above 55 gallons) for all electric water
heaters.

Estimate the percentage of water heater sales that flow through distribution

Supply Chain to plumbers/contractors, retail.

Estimate utilization of HPWH in new homes that require large tanks versus

New Construction work arounds.

Evaluate HPWH sales trends and assess the importance of utility rebates for
General Market Traction

sales.
Stocking Strategy & Estimate what portion of in-stock electric water heaters are HPWH and if
Practices NAECA impacted stocking and availability.

Evaluate if the HPWH price premium (on total installed basis) has changed

Incremental Cost since NAECA and if market actors expect change in the future.

Barriers Document barriers to adoption from different market actors.

The team used these interviews to contextualize our quantitative analyses, validate complementary
qualitative research, and assess product diffusion. The team also utilized estimates of the percentage of

2 |n addition to these in-depth interviews with large retailers, we spoke with six small retailers. Those interviews, while shorter in length than
the in-depth interviews, provided additional context regarding regional HPWH sales.
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purchase sales driven by new construction, emergency replacement, and planned replacement purchase
events provided by interviewees to quantify the market reaction to NAECA.

Mystery Shopper Calls

The team completed 30 mystery shopper calls to retailers and installers across the Northwest. These
mystery shopper calls were the primary means of collecting data to quantify how frequently consumers
are steered to HPWH or various alternatives for large water heater tank (over 55 gallons) replacement. The
key question for the mystery shopped installers and retailers was “what do you recommend as a
replacement for my water heater?” The team also utilized these mystery shopper calls to qualitatively
assess the incremental cost of a HPWH relative to an electric resistance tank of the same size and to
document how installers and retailers discussed this with customers.

To facilitate these conversations, the team followed a list of questions and scenarios developed in
collaboration with NEEA, and pretended to need either a 66 or 80-gallon replacement water heater.
Various scenarios regarding emergency vs. planned replacement, price sensitivity, space constraints, etc.
were used for each call. The team documented the questions each respondent asked, any
recommendations suggested throughout the call, and the primary recommendation.

Note on Mystery Shopping Methodology

The installer sample was a random draw of contacts from a purchased (Hoovers) contact list. For retailers,
we conducted a random draw of ZIP codes and then located the corresponding retailer (e.g., The Home
Depot). The retailer assignment to each ZIP code was done in alphabetical order (i.e., Lowe’s, Sears)
starting with the first sampled ZIP code.

The team conducted the mystery shopper calls across the Northwest, target completes for four states
were established using the share of single family homes with electric water heaters by state. Table 2
summarizes the completed calls by market actor and state.

Table 2: Mystery Shopper Completes by State

3 0 2

Retailers 5
Installers 6 6
Total 1 9 4 6

The team analyzed the mystery shopper data to estimate the prevalence of each alternative when
consumers must replace a failed water heater or are planning to replace a failing water heater.

Impact of Standards (Research Objective 1)

The team sought to quantitatively and qualitatively assess how the market reacted to the 2015 standard
for electric water heaters. While there was anecdotal evidence installers are using alternatives to installing
large-tank HPWH, our team sought to confirm the presence of these alternatives and quantify how often
they are used to more accurately inform program strategy.
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The team acquired primary data for this analysis through the mystery shopper surveys and in-depth
interviews and mystery shopper calls, as described above, focused on identifying the various alternatives
to large-tank HPWH and quantifying their relative market share in each purchase event. The team also
used secondary regional data sources for this analysis such as NEEA’s 2011 Residential Building Stock
Assessment (RBSA), AHRI historical residential water heater shipment data, and regional housing stock
forecasts from the Northwest Power and Conservation Council (the Council). In the next section, we
present key findings followed by details of our analysis.

Key Findings
NAECA has not had a significant impact on HPWH sales.

If the market for large-tanks followed the standard’s intended path, virtually all large tank replacements
would be a HPWH. The team'’s data analysis, however, does not show an increase as expected. DOE
assumptions applied to regional shipment estimates indicate over 12,500 units would turnover to HPWH
in 2016; our analysis indicates fewer than 4,000 did so.

Our mystery shopper calls and in-depth interviews strongly indicate lack of large-tank HPWH uptake is
due to the extensive use of workarounds. All market actors interviewed discussed the presence of
workarounds, the most common being a 50-gallon standard electric resistance tank with a mixing valve,
or a light-duty commercial tank.

While workarounds to the standard constitute a significant portion of the market for large-tank
replacement, manufacturers and distributors noted large-tank HPWH sales did increase in the latter half
of 2016.

Mystery shopper calls revealed that HPWH are seldom recommended to customers and are not well
understood by salespeople.

The team’s mystery shopper scripts were designed to generate conversations a consumer would
experience with an installer or retailer when their large tank needed to be replaced. These large tank
replacement consumers represent the market segment that the standard intended to convert to HPWH.
Retailers and installers alike, however, rarely directed these consumers to HPWH, mentioning HPWH as an
unprompted option less than 20% of the time. Typically, the retailer or installer directed the consumer to a
50-gallon tank as a workaround.

When HPWH were discussed, it was usually because the mystery shopper specifically asked about them. In
general, retailers and installers cast them in an inaccurate and/or negative light. From a technology
standpoint, these market actors communicated several misconceptions to the mystery shoppers,
including:

e A HPWH is a "hybrid” and uses gas and electric, like a hybrid vehicle;
e A HPWH is the same as a standard electric resistance tank; and

e A consumer could purchase a standard electric resistance water heater and attach a heat pump
on top.

Far from looking for an upsell opportunity, most installers advised against HPWH for availability,
performance, cost, or installation concerns. Installers lamented the longer installation time and
complexity, or the need for an HVAC contractor or electrician. One installer explained that he was "not
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sure if our supplier carried the new 80-gallon tanks, and even if they did | wouldn't install it because they
take too much time and I'm not comfortable doing the re-venting and re-plumbing.”

Multiple installers shared stories of past HPWH installations that “went haywire” and indicated they would
never do it again for that reason. Anecdotes included leaky tanks and sensors/alarms not working
correctly. Some installers avoided HPWH conversation and recommendations all together and explained
that the largest electric tank they carried was a 50-gallon, insisting it would be sufficient capacity. One
installer went so far to note that the mystery shopper “would definitely run out of hot water” but still
recommended the smaller tank.

Downsizing to 50-gallon standard electric resistance water heater is the most common workaround.

Installers and retailers primarily recommended a workaround involving a 50-gallon tank as a replacement
to a larger tank. Most frequently, respondents recommended simply replacing the larger tank with a 50-

gallon standard electric tank, noting the 50-gallon electric has a much better recovery than older models
and could keep up with high demand.

A 50-gallon tank with a mixing valve was cited as a common workaround frequently during in-depth
interviews with distributors and the DOE analysis predicted nearly 20% of large-tank replacements would
use this workaround. However, this alternative was mentioned only once during the mystery shopper calls.
The installer provided a detailed description of how he would install the combination and how it would
work better than a large tank.

Builders frequently utilize HPWHSs; however, typically only the 50-gallon size.

Most builders we interviewed use very few (less than ten per year) large-tank HPWHs in their new
construction homes. This is because most new homes do not necessitate a large tank (i.e., less than
~2,500 sqft, or no more than three bathrooms). We found that in most cases builders specify homes with
a 50-galllon HPWH, a standard 50-gallon water heater, or a gas tankless water heater.

In situations where a large tank is necessary, builders will use a gas water heater in more than 50% of
those instances: the default for builders is not to install a HPWH to meet large-tank demands. When
builders do utilize HPWH in their new construction homes, they explained it is easy to incorporate
changes to the home design (e.g., placing the HPWH in a garage, or inside the home next to an exterior
wall) to ensure there is adequate ducting and space around the HPWH or a condensate drain if necessary.

Analysis

Following the team'’s primary data collection efforts, we quantified the effect of workarounds on the
NAECA 3 2015 standard’s intended impact

First, we calculated total regional water heater shipment estimates using the stock turnover model
commissioned and made publicly available by the Bonneville Power Administration. This stock turnover
model calculates the total number of shipments required for new construction and to replace existing
stock as it fails.

¢ Replacement stock is essentially calculated by taking the number of existing homes and a
saturation rate for electric storage water heaters to determine the existing number of units. On
average, the replacement market in any given year is equal to the total existing stock divided by
the typical lifetime of the technology (in years).
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e New construction shipments are calculated by multiplying the number of new homes in any
given year by the saturation rate.

For an accurate forecast of shipments, we used the Council's housing stock forecast, which we then
calibrated to RBSA housing counts®' for 2011. Saturation rates to calculate the number of electric storage
water heaters were taken from the RBSA. Inputs from the RBSA are shown in Table 3.

Table 3: Shipment Analysis RBSA Inputs

Single-Family 4,023,937 56%
Multi-Family 863,104 77%
Manufactured 543,730 88%
Total 5,430,771 63%

As described above, the average lifetime of a water heater is a key input into the analysis in order to
calculate when water heaters in the existing stock will fail, on average, and need to be replaced (thereby
driving new shipments). The team initially used a measure life of 14 years based on the midpoint lifetime
estimate from the DOE's analysis. We compared the resulting shipments to two sources: sales data
acquired by NEEA and national AHRI shipment data scaled to a regional level. These checks revealed that
the turnover model produced much higher market size estimates, which would result in overstating the
number of regional HPWH sold in 2016. The team judged NEEA's sales data as the most reliable market
size estimate available. Therefore we calibrated the turnover model’s shipments to NEEA's sales data by
changing the lifetime assumption. We used the high-end measure life estimate in the DOE analysis of 20

years.

After determining the overall electric storage water heater market, we scaled those estimates to large
tanks using RBSA saturations, provided in Table 4.

Table 4: RBSA Large Electric Water Heater Saturations

HomeType _____ Saturation |

Single-Family 11.70%
Multi-Family 7.34%
Manufactured 0%

We then employed information gathered from the in-depth interviews and mystery shopper calls to
understand the impact of the standard. This involved analyzing collected information regarding options
discussed, recommended paths to replacement, and purchase event frequency.

2 RBSA for Single-Family, Multifamily, and Manufactured Homes, 2011
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Mystery shopper calls provided key information regarding market actor recommendations to
homeowners for large-tank replacement. In Table 5 we present the frequency with which each option was
discussed with the mystery shopper, with 50-gallon replacement the most-frequently discussed option.

Table 5: Mystery Shopper - Discussed Replacement Options(all)

Replacement Option Count Percent of Total
50-gallon (Standard Electric) 19 30%
HPWH 16 25%
80-gallon (light duty commercial) 10 16%
Gas water heater 7 11%
Two smaller tanks (40 or 50 gallon) 7 11%
80-gallon (stockpiled) 2 3%
60-gallon (light duty commercial) 1 2%
50-gallon with mixing valve 1 2%
Total 63 100%

The team also captured the top installer/retailer recommendation, presented in Table 6 with the
corresponding DOE assumption?? of large-tank replacements. The most frequently recommended path is
to replace large tanks with a smaller 50-gallon standard electric tank, followed by HPWH and light-duty
commercial 80-gallon tanks. The DOE's analysis indicated 37% of tanks would switch to smaller units, in
contrast to retailers and installers recommending workarounds for more than 80% of our mystery shopper

calls.

Table 6: Mystery Shopper Recommendations (Top Recommendation ONLY)

Recommendation Count Percent of Total

DOE Forecast

Assumption
50-gallon (Standard Electric) 11 37%
HPWH 5 17% 63%
80-gallon (light duty commercial) 5 17%
Two smaller tanks (40 or 50 gallon) 4 13% 17%
80-gallon (stockpiled) 2 7%
Gas water heater 1 3%

22 Department of Energy. Notice of Proposed Rulemaking Technical Support Document Energy Conservation Program for Consumer

Products. November 23, 2009.
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Recommendation Count Percent of Total DOE Foref:ast
Assumption

60-gallon (light duty commercial) 1 3%
50-gallon with mixing valve 1 3% 20%
Total 30 100% 100%

While mystery shopper calls help us understand the prevalence of possible workarounds for a failed or
failing unit, recommendations and decisions can vary depending on the purchase events. We gathered
information regarding the relative frequency of purchase events through in-depth interviews to better
understand this aspect; those results are presented in Table 7. Not surprisingly, emergency replacement is
considered the most common purchase event, followed by new construction.

Table 7: Purchase Event Frequency

Purchase Event Percent of All

Installations
Emergency 80%
New Construction 15%
Planned Replacement 5%

These estimates were used to further divide the large water heater market into purchase events and
replacement scenarios for a more detailed understanding of where NAECA's impact, or lack of impact, is
most pronounced. Table 8 displays the expected frequency of replacement options for large water heaters
based on the team'’s data collection efforts. In new construction, we expect a close split between smaller
tanks and a large HPWH. In contrast, smaller tanks are expected to be the primary emergency
replacement option.

Table 8: Frequency of Alternatives to Large HPWH by Purchase Event

Purchase Event

New

Alternatives Emergency Planned

Replacement Replacement Construction
50-gallon (Standard Electric) 32.53% 3.00% 0.75%
Commercial Unit 12.16% 0.25% 0.00%
Two Small Tanks 11.07% 0.05% 0.00%
Large-Tank HPWH 9.57% 0.75% 7.50%
Small Tank with Mixing Valve 7.87% 0.75% 6.00%
Stockpiled large tank 4.93% 0.00% 0.00%
Gas Water Heater 1.87% 0.20% 0.75%
Total 80% 5% 15%
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Using projected shipments in conjunction with our assessment of purchase events and alternatives, we

estimated the overall number of large tanks replaced by these various options in 2016, presented in

Table 9.

Table 9: Market Size of Alternatives to Large-Tank HPWH by Purchase Event in 2016

Example Alternatives

Emergency
Replacement

Planned
Replacement

Purchase Event

New
Construction

Total

50-gallon (Standard

Electric) 6,555 605 151 7,311
Commercial Unit 2,450 50 - 2,500
Large-Tank HPWH 2,231 151 1,511 3,590
Small Tank with Mixing 1928 151 1209 2946
Valve
Two Small Tanks 1,586 10 - 2,241
Stockpiled 80-gallon 993 - - 993
Gas Water Heater 377 40 151 568
Total 16,120 1,007 3,022 20,149

In Table 10, we illustrate how these unit expectations diverge from DOE expectations, with the largest
difference being in the number of HPWH replacing large tanks. While the DOE assumptions applied to
regional shipment estimates indicate over 12,500 units would turnover to HPWH in 2016, our
analysis indicates fewer than 4,000 did so.

Table 10: Comparison of Market Reaction to Standards with Standards Expectations

Example Alternatives Estimatefi DOE Stanc.iards
Actual Units Expectations
50-gallon 7,313 7,313
Large-Tank HPWH 3,590 12,694 -9,104
Small Tank with Mixing Valve 2,946 4,030 -1,084
Commercial Unit 2,500 2,500
Two small tanks 2,241 3,425 -1,184
Stockpiled 80-gallon 993 993
Gas Water Heater 568 568
Total 20,149 20,149 -
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While mystery shopper calls revealed there is general awareness of the standard and HPWH technology,
the calls also revealed more than 80% of large tanks are replaced using workarounds rather than HPWH.

Diffusion Indicators (Research Objective 2)

For this research objective, the team sought to capture HPWH market actors’ perspectives through in-
depth interviews on various market trends. Specifically, we sought to identify indicators of diffusion and
position NEEA's location on the adoption curve for each indicator. Our team relied on in-depth interviews
with manufacturers, distributors, retailers, builders, and NEEA staff; the interviews focused on identifying
recent progress or changes, current status, and future expectations for each diffusion indicator. In
addition, the team relied on the impact of the standard analysis (detailed above) and water heater sales
and shipment data to evaluate diffusion indicators.

Key Findings
Majority of HPWH sales going to new construction or planned replacement.
While the overall market share of HPWH has increased, HPWH are unsurprisingly uncommon in
emergency replacement scenarios due to two main barriers:
o Upfront cost

o Lack of installer comfort with installation

The team also heard from distributors that “whatever is on the truck when the hot water goes out is what
gets installed.” While installers can easily order a HPWH replacement to arrive the next day, distributors
were skeptical that homeowners are willing to wait for a replacement that is not on the plumber’s truck
when they are without hot water. The installer perspective is discussed in further detail in the Heat Pump
Water Heater Installer Survey and Pro-Deal Participant Memo (June 2, 2017).

End-users who plan for a HPWH replacement were described by distributors and manufacturers as those
who understand energy efficiency and are “save the planet”-type people. From their perspective, these
homeowners understand the value of a HPWH and the return on their investment and therefore willing to
pay the upfront cost to replace their water heater proactively.

Utility incentives are critical for HPWH sales.

Manufacturers, manufacturer representatives, distributors, and retailers all commonly pointed to utility
incentives as a critical component of HPWH sales. They consistently indicated these incentives drive sales
and that demand would decrease in the absence of rebates. One retailer specifically noted that a decrease
in the incentive amount in his utility’s region negatively impacted HPWH sales.

Most common barriers to HPWH adoption are space/air flow, condensing drain, and unit size.

The most commonly cited barriers to HPWH adoption by all interviewees were space and air flow,
installation of a condensing drain, and the size of the HPWH.

These barriers are less directly impactful for builders because they can change building plans to
accommodate a HPWH, but the cost of those design changes can be a barrier.
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HPWH Cost remains high compared to standard electric resistance alternatives and manufacturers do not
expect that to change in the next 3-5 years unless demand increases.

Current demand for HPWH is not high enough to drive prices down. Assuming that utility incentives and
tax credits remain the same, manufacturers and distributors expect sales of HPWH to continue growing
modestly.

No significant change in distributor in-stock HPWH share.

While distributors frequently pointed to recent or projected sales increases, none stated that their share of
in-stock HPWH shifted. At least one retailer had difficulty keeping stock due to supplier issues, but did not
see this issue continuing through 2017 and expected sales to steadily increase. Discussions on this topic
revealed that while retailer stock is tightly tied to sales, that is not currently the case for distributors.
Instead, distributors typically order HPWH as they receive orders from installers. In contrast, distributors
typically have electric resistance water heaters in stock.

Analysis

Staff Interviews

As part of this study, the research team developed a list of diffusion indicators (Figure 1) and presented
those to key NEEA staff members during interviews. Staff members were asked to specify whether each
indicator was relevant and, if so, when they expect to the see the indicator present itself in the HPWH

market. Staff commonly agreed all indicators were relevant and identified four indicators as highly
relevant.
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Figure 1: Diffusion Indicators as Assessed by NEEA Staff

NEAR TO MID-TERM

Retailers are dedicating more shelf space to HPWH
Distributors are dedicating more warehouse space to
HPWHs.

Market actors are increasingly recommending HPWH
to homeowners.

HPWHs are increasingly chosen in emergency
replacement events.

LONG-TERM
Declining incremental cost of HPWH over alternatives.

HPWHs are increasingly installed even without
- incentives.

HPWHs are increasingly common among non-technically
savvy consumers.

HPWHs are increasingly installed in new homes.

ALREADY HAPPENING

Manufacturers are marketing an increasing variety of
HPWHs to meet a greater range of market needs.

Market Indicators Assessment

At NEEA's request, we identified and assessed diffusion indicators for future tracking to understand
progress in the market. We assessed the diffusion indicators, outlined in Table , through in-depth
interviews, mystery shopper calls, and the impact analysis of the standard. Below we present each
diffusion indicator with associated key information and the current status. While the indicators we
identified are predominantly low in terms of progress, we recommend NEEA track them, with the
exception of dedicated warehouse space, to understand market progression in future years.

Table 11: Diffusion Indicators

Key question for What share of HPWH sales are emergency replacement versus

measurement planned replacement?
Increasingly . The higher the share of HPWH in emergency replacements, the
chosen in Rationale and e

L . greater their diffusion since most water heater sales are emergency
emergency directionality
replacements.

replacement - — -
events HPWH continues to have a minimal share in emergency

Status replacements and this is unlikely to change unless installers

recommend them as a replacement option.
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More dedicated
retail space

More dedicated
warehouse space

Recommended by
market actors to
homeowners.

Increasingly
installed even
without incentives

Increasingly
common among
non-technically
savvy consumers.

Key question for
measurement

What share of electric tanks stocked by retailers are HPWH?

Rationale and
directionality

A higher share indicates greater turnover of HPWH and, in turn,
greater diffusion.

Status

Key question for
measurement

Rationale and
directionality

Status

Key question for
measurement

Rationale and
directionality

Status

Key question for
measurement
Rationale and
directionality

Status

Key question for
measurement
Rationale and
directionality
Status

Mystery shopper calls and discussions with small retailers revealed
the majority of all retailers, regardless of size, maintain low
inventory of HPWH and most were out of stock in physical store
locations (but units were available online). This is expected to
improve for major retailers in 2017.

What share of electric tanks stocked by distributors are HPWH?

A higher share indicates greater turnover and, in turn, greater
diffusion (units would not be stocked in increasing share unless
they are turning over).

Distributors commonly noted a recent or projected increase in
sales, but primarily ordered HPWH as they received orders from
installers. This points to planned replacements and new
construction driving demand. As HPWH become more frequent
options for emergency replacement, we expect distributor stock
will increase. This does not currently appear to be a strong
indicator of diffusion, but rather a reflection of the emergency
replacement share indicator, which is potentially driven by installer
comfort with HPWH:s.

When an electric tank fails, how frequently does the person the
homeowner contacts for options recommend an HPWH?

The more frequently a HPWH is recommended, the greater the
diffusion since many consumers do not conduct extensive
research.

There continues to be hesitation to recommend HPWH by
installers and a lack of immediate availability, either “on the truck”
or at the distributor, for emergency replacements.

What share of HPWH sales occurred without incentives?

The higher the share of sales without incentives, the greater the
diffusion.

Distributors, retailers, and manufacturers collectively agree that
utility incentives are critical for sales and HPWH adoption. They
indicate sales would decline if incentives ceased.

What share of HPWH are installed by do-it-yourself ("DIY")
homeowners?

A higher share indicates the market for HPWH is moving beyond
the most efficiency-conscious DIY consumers.

While retailers were unable to provide information on the DIY
market, distributors indicated very few of their sales are from
individuals (approximately 1% to 2% of total sales) and that there
has been no noticeable change in that percentage.
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Incremental cost
over alternatives

Increasingly
installed in new
homes.

Increased variety
to meet a greater
range of market
needs.

Market Share

Key question for
measurement
Rationale and
directionality
Status

Key question for
measurement
Rationale and
directionality
Status

Key question for
measurement
Rationale and
directionality

Status

What is the incremental cost of HPWH relative to an electric
resistance tank of the same size?

The lower the incremental cost, the greater the diffusion as cost
becomes less of a barrier to adoption.

Market actors agreed demand needs to increase in order to
achieve economies of scale and drive prices down. Installation cost
remains high compared to electric resistance due to a lack of
experienced installers.

What share of new construction water heaters are HPWH?

The higher the share of new construction sales, the greater the
diffusion.

HPWH adoption appears to be higher in Washington new
construction due to code requirements and HERS rating scores.
Interviewees explained how WA builders will install HPWH
(especially 50-gallon models) to achieve a high HERS score instead
of installing a bundle of smaller (typically more expensive)
measures. Otherwise, builders are generally installing standard
electric or gas water heaters. When hot water demands merit a
larger water heater, builders are installing a HPWH, standard tank
with a mixing valve, or large-tank gas water heater.

How many models does each manufacturer make available at each
capacity, physical size, and performance tier?

More models available to the market indicates manufacturers are
designing to meet the needs of a wider range of consumer
applications.

At the start of our research, staff interviews indicated there are a
variety of models are available. This was borne out in a review of
product catalogs and manufacturer interviews. Manufacturers cited
improvements and options as well as continued innovation to
HPWH lines such as add-in features like remote controls and touch
screens.

Confirming NEEA is moving along the adoption curve and pinpointing exactly where requires quantitative

data and a robust analysis. Therefore, the team calculated market share estimates for HPWH in the

Northwest for two purchase event scenarios: planned replacements (including new construction) and

emergency replacements. The primary inputs of this analysis were:

e Shipment estimates developed for the standards impact analysis.

e Shipment data from manufacturers acquired by NEEA for HPWH and electric resistance water
heaters (ERWH) for 2013 through 2016.
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The team used NEEA's shipment data to calculate the market share of HPWH in each year. While this
shipment data includes HPWH manufacturers and represents the bulk of the water heater market, it is not
necessarily comprehensive of all regional sales, specifically regional sales of electric resistance water
heaters because it does not include all manufacturers. To account for this uncertainty, we developed a
range of market shares based on the assumption the data represents between 85% and 100% of the total
market. Those HPWH market shares are presented in Table 12.

For sales estimates leveraging the market share estimates, we considered all housing types (single-family,
multi-family, and manufactured) and adjusted the estimate of HPWH installations for multi-family and
manufactured to account for potential space constraints that would prevent installation in those homes.
We assumed only 2% of manufactured homes?? and no multi-family homes?* would have sufficient space.
Table 12 provides estimated HPWH sales for 2013 through 2016 based on the inputs described above
(values are rounded to the nearest value of 100 to mitigate false precision).

Table 12: HPWH Market Shares

Market Share HPWH Sales
Low Estimate High Estimate Low Estimate High Estimate
2013 2.2% 2.6% 2,700 3,200
2014 2.7% 3.2% 3,600 4,200
2015 4.0% 4.7% 5,400 6,300
2016 5.7% 6.7% 8,000 9,400

To further understand the market, we allocated sales to emergency and planned (including new
construction) replacements. For this allocation, we used purchase event frequencies from consumer
research conducted for prior MPERs shown in Table 13. Please note that the standard impact analysis
used purchase event frequencies for the overall market while these are specific to HPWH purchase event
findings from prior MPERs.

Table 13: Estimated Purchase Event Frequency Specific to HPWH

Year Emergency Planned
Replacement Replacement
2013 and 2014% 14% 86%
2015 and 2016% 12% 88%

3 Analysis of electric-storage water heater location as reported in the 2011 RBSA. (The team assumed HPWHSs in manufactured homes
would only be applicable if the existing water heater was located in a basement or garage, which occurred in 2% of RBSA sampled
manufacturers homes.)

24 The 2011 RBSA did not include water heater location for multifamily housing.

2 NEEA's HPWH MPER #1 (Evergreen Economics, Table 19).

26 NEEA's HPWH MPER #2 (Evergreen Economics, page 10).
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Table 14 provides the estimated sales for each purchase event by year for emergency replacement and

planned replacement, respectively (values are rounded to the nearest multiple of five to mitigate false

precision).

Table 14: Total Estimated HPWH Sales - Emergency and Planned Replacements

Emergency Replacement Sales Planned Replacement Sales

Low Estimate High Estimate Low Estimate High Estimate

2013 380 450 2,320 2,750
2014 505 590 3,095 3,610
2015 650 755 4,750 5,545
2016 960 1,130 7,040 8,270

This analysis illustrates that the overall market share of HPWH continues to increase, with emergency
replacements being the largest opportunity for improvement.

Conclusions and Recommendations

While the final report will provide recommendations from a synthesis of all MPER #3 research findings and

conclusions, we offer preliminary recommendations below.

Conclusion: Retailers and installers are ill-equipped and unlikely to recommend HPWH because of
technological misunderstandings and poor prior experience.

Mystery shopper calls to large retailers frequently resulted in being given incorrect information
regarding HPWH, e.g., describe as "hybrid” technology.

Smaller retailers, who comprise a small portion of regional water heater volume, were largely
unaware of HPWH or had few (if any) sales.

Installers and retailers who were aware of HPWH were more likely to recommend a 50-gallon
standard electric water heater as a workaround to NAECA 3.

Past negative experiences with HPWHSs are passed on to consumers that do not reflect the current
state of the technology.

Recommendation: Expand installer and retailer education regarding HPWH. Installers need to be
comfortable installing HPWH and able to clearly articulate the sale to the customer. Similarly,
retailers need a basic understanding of the technology and its benefits to inform consumer
decisions. We recommend finding quick paths to eliminate these misleading interactions with
consumers. For example, a simple handout creatively contrasting the common misinformation
and past issues with the current state of the market and basic technological facts that essentially
promotes the makeover of HPWH. A laminated “cheat sheet” could provide an easy reference for
retailers when they discuss options with consumers.
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Recommendation: Promote consumer awareness to generate demand. Further educating the
public on HPWH could assist in combatting installer resistance and general misinformation
disseminated by retailers and installers. If consumers are equipped with the same basic facts
about HPWH as suggested for the retailer/installer re-education, this could bolster demand and
counteract misstatements.

Conclusion: Room exists for higher adoption by builders. The highest number of new home installations is
likely associated with new homes in the Tacoma and Seattle area due to code changes. However, builders
are generally specifying homes with a standard 50-gallon water heater or gas tankless water heater.

Recommendation: Further investigate the cause of increased adoption in new construction in
areas with higher rates of installation. Understanding the role of incentives, code requirements,
access to training, and consumer awareness could assist in duplicating these successes elsewhere.
Research questions could include:

o How do builders make decisions on what type of water heater to install? Does this differ
in areas where code influences the decision to install HPWH, and if yes, how so? For
example, we learned from in-depth interviews that builders can use a HPWH as a path to
compliance in Washington that is more cost effective than alternatives. Are there
opportunities to replicate the Washington code language in other Northwest states?

o Does the size of the home or the home's footprint/layout influence or access to natural
gas affect the likelihood of the builder to choose HPWH?

o Is the decision ever delegated by the builder to their plumbing contractor? If so, how
frequently and why?

o Which types of builders are driving adoption of HPWH (custom, spec, production, etc.)
and which are not? Why?

o Was training a contributing factor in promoting installations? Specifically, were there
particular trainers or training modules that were more effective than others?
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Appendix C: Survey Instruments and
Interview Guides

This appendix contains the survey instruments and interview guides developed by Cadeo Group and
Research Into Action in consultation with NEEA.

Mystery Shopper Conversation Guide

Company

Respondent/Consultant

Respondent zip code

Interviewer(s)

Interviewer zip code

Date & Time

Instrument Information
Table 1: Overview of Data Collection Activity

Descriptor This Instrument

Instrument Type Mystery Shopping Conversation Guide
Estimated Time to Complete 10 minutes
Population Description Installers and Retailers

20 installers (ten 66-gallon replacements and ten 80-gallon
replacements)
10 retailers (five 66-gallon replacements and five 80-gallon
replacements)

Completion Goal

For Installers: Purchased installer contact list from Hoover's
Contact List Source For Retailers: NEEA Region Zip Codes list and retailer store
directories

For Installers: Random draw of contacts from the Hoover's contact
list.

For Retailers: Random. Random draw of zip codes in NEEA's region.
Those zip codes are then used to locate a corresponding retailer,
e.g., Home Depot. Retailers will be assigned to random draw of zip
codes in alphabetical order.

Type of Sampling

Fielding Firm Cadeo
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Table 2 organizes all of the possible scenarios and sample sizes for each attribute of the mystery shopping
call. The right-most column, This Instrument, specifies which scenario the mystery shopper will utilize
when calling the installer/retailer identified in Table 1. In the beginning of the conversation, the mystery
shopper will explicitly tell the installer/retailer the size of the tank (66-gallons or 80-gallons) using the
language in the script. The mystery shopper will not voluntarily provide attributes other than size during
the call, but will utilize the responses prepared should installers and retailers present questions regarding
reason for replacement and hot water usage. If the installer/retailer does not ask about space and price
sensitivity, the mystery shopper will use the probes following Table 3.

Table 2: Mystery Shopper Identities

Attribute Scenario and Sample Size This instrument

66-gallon (15)
Tank size 80-gallon
80-gallon (15)

Equipment failure (e.g., no hot water, leaking) (27)
Reason for replacement Equipment failure
Old/want to upgrade (3)

Unconstrained (15)
Space Constrained Constrained
Somewhat constrained (15)

Hot Water Usage High demand (e.g., big family) High Demand

. o Sensitive, spend as little as possible (25)
Price Sensitivity : o Sensitive
Not-price sensitive (5)

Objectives and Target Individuals for Discussions

With NEEA's guidance and collaboration, the team designed this conversation guide to collect data on the
frequency which with consumers are steered to a heat pump water heater versus an alternative. The central
question in each mystery shopper interview is “what do you recommend as a replacement for my water
heater?” The mystery shopper will take notes during each call and catalog key points. In particular, the
mystery shopper will document if the interviewee:

e asked questions to determine the customers’ needs regarding hot water usage, space constraints,
and budget;

e made a recommendation without a visit;

e and ultimately what option the interviewee recommended, if any.
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Mystery Shopping Script

Introduction
e Hi, | need to speak with someone about getting a replacement for my electric water heater. |
looked at the label on the tank before calling you, and it said it was a [INSERT SIZE] gallons.

IF INSTALLER/RETAILER ASKS REASON FOR REPLACEMENT:
e [EQUIPMENT FAILURE] My water heater broke and | need a replacement as soon as possible.

e [INADEQUATE HOT WATER] My water heater isn't working like it used to. It's pretty old, and | had
it fixed for something else a few years back, so | want to get a new one.

[F INSTALLER/RETAILER ASKS ABOUT WATER USAGE:

e My husband and | have four kids and our in-laws are probably moving in with us in the next year,
so | think that's why we had the bigger tank.

Q&A

Note: The team anticipates that the installer/retailer will ask the mystery shopper about the topics below.
The mystery shopper will document if the installer/retailer asked about each topic (Y/N), and document
the order in which the installer/retailer asked each topic. If the installer/retailer does not ask about space
or budget, the mystery shopper will use the probes (located after the table) to ask the installer/retailer.

Table 3: Question & Answer Possibilities with Installers/Retailers

Did the respondent Order |
Y/N Not
ask about... / Mentioned OfEs

Reason for replacement

Tank size

Hot water usage

Space constraints

Budget

Incentives/Rebates

Probes:

e [IF SPACE CONSTRAINED] My old hot water heater was pretty big and takes up a good bit of
space in my utility closet... do you think a new one will fit?

e [IT NOT SPACE CONSTRAINED] My old water heater was just in my basement. Will you be able to
put the new one down there too?
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[IF PRICE SENSITIVE] How much does one of these typically cost? What are your options for price?

[IF NOT PRICE SENSITIVE] How much does one of these typically cost?

Additional questions to ask (if interviewee does not offer)

What are all of my options? (Please mark options the installer/retailer recommended, including the
mentioned and any notes, in Table 4)

o What do you think is the best option? (probe: price, ‘other customers liked this so | think
you will too...")

o If you were me, how would you pick what water heater to get?
What are your most popular water heaters?

Can you help me bring the price down? (E.g., Are there any rebates or incentives being offered? If
so, what do | have to do to get them?)

I've heard about a type of water heater from my neighbor, a heat pump water. What do you think
about those?

Recommended Options

Table 4: Possible Replacement Options

Did the respondent Order

Y/N Notes

recommend... Mentioned

A single large tank commercial
water heater (e.g., residential
duty or professional series)

Two (or more) small tank
residential water heaters

Single small tank water heater

Single small tank water heater
(with a mixing valve, tempering
valve, or booster)

Instantaneous water heater

Gas water heater (e.g.,
commercial gas water heater)

Used large tank electric water
heater

Repairing the existing water
heater

Heat pump water heater

Cadeo - C4



Builder In-Depth Interview Guide

Interviewee

Company

Interviewer(s)

Date & Time

Instrument Information

Table 1: Overview of Data Collection Activity

Descriptor This Instrument

Instrument Type In-depth Interview
Estimated Time to Complete 30 minutes
Population Description Builders
Completion Goal Five

Existing Cadeo contacts. We will also leverage NEEA contacts, as
appropriate.

Purposive: contacts that are able to provide proper context with
which to evaluate the HPWH market.

Contact List Source

Type of Sampling

Fielding Firm Cadeo

Table 2: Research Objectives and Associated Questions

Research Objective Associated Questions

Validate and refine findings from sales data analysis and mystery 1-12
shopper survey regarding the effect of the 2015 standard
Identify product diffusion indicators beyond early adopters 13-17

Objectives and Target Individuals for Discussions

With NEEA's guidance and collaboration, the team designed this discussion guide to capture builder
perspectives on a variety of market trends with the goals of contextualizing the quantitative analysis
performed as part of this project, validating complementary qualitative research, and assessing product
diffusion. This guide aims to uncover builders’ knowledge, attitudes, and expectations regarding the
following areas of interest:
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e Product mix of water heaters in residential new construction.
e  Market barriers and influencers for HPWH in residential new construction.
e Builders’ response to the 2015 Department of Energy water heater standard.

In the team’s experience, builders are among the most difficult interviews to schedule with the ‘right’ contact.
For this reason, we plan to sequence the builder interviews after retailer and distributor interviews, during
which we will ask for builder contacts. While we use the term ‘builder,” our research objective is to learn what
types of electric water heaters are going into newly constructed homes. Installers or contractors specializing
in new construction will be able to speak to this issue just as a builder would. Therefore, in the event
scheduling interviews with the target builders is unsuccessful, we will supplement the sample with
contractors specializing in new construction projects.

In-Depth Interview Guide

Introduction
Hello, this is [NAME] with Cadeo. We had time scheduled to talk today and first | want to make sure this is
still a good time to talk.

I'd also like to thank you for being willing to have this chat with me. As | said, | work for Cadeo, which is
an independent research company. Other companies hire my firm when they want to objectively
understand opinions and perspectives about a topic. They hire a third party, like us, because they want the
people we talk with to feel comfortable to say whatever is on their minds — we want to hear the good, the
bad, and everything in between. Our job is to listen to you and the others we talk to like you, and to share
what we learned with the company who hired us. We will keep your responses anonymous, so none of
your statements will be associated with your name or your company.

My client is the Northwest Energy Efficiency Alliance (NEEA) and this interview will help them better
understand the performance of its Heat Pump Water Heater Initiative (HPWH). There are no right or
wrong answers to the questions I'm going to ask. Our interview today will last up to 30 minutes. With your
permission, I'd like to record our call today. The purpose of recording is to allow me not to take notes
while we're talking — | will listen back to the recording to summarize our discussion and then delete the
recording.

Do you have any questions before we get started?

Introductory (1-2 minutes)
1. To get started, please describe your role at [COMPANY].

Product Mix (10-15 minutes)

2. About what percentage of new homes require large (greater than 55 gallon) tanks?

3.  What factors cause to specify a large tank? (e.g., Jacuzzi tub, house size)
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4. Who decides which type of water heater to install in your new construction projects? (e.g., the
builder, the plumping contractor, etc.)

5. How your specification strategy changed for homes that require large electric water tanks since
the April 2015 standard requiring heat pump water heaters for large tanks (greater than 55
gallons)?

6. Thinking of your new homes now that require more than 55 gallons of water heating capacity,
how often do you specify heat pump water heaters?

7. In what share of home installations requiring large tanks do you pursue some sort of work
around?

8. In the instances that you specify some sort of work around, approximately what proportion of the
time do you install:

a. Two tanks?

b. Smaller Tanks?
¢. Mixing valves?
d. Other?

9. Has the April 2015 standard affected your specification strategy for small electric tanks? If yes,
how so and why?

10. Do you have any space constraint issues with heat pump water heaters in new construction
projects?

11. Aside from space constraint issues, what other common barriers prevent the installation of heat
pump water heaters in new homes?

12. Of all the new homes with electric water heaters that you build in the next year in the Northwest,
do you expect the share with heat pump water heaters to be lower, higher, or about the same as
last year?

General Market Traction (1-2 minutes)
13. What share of your heat pump water heater installations do you estimate are influenced by the
availability of utility incentives (either via a rebate or as part of a ‘green’ home incentive)?

Incremental Costs (3-5 minutes)
14. Compared to a standard electric resistance water heater of the same size, has the price premium
(on a total installed cost basis for heat pump water heaters changed in recent years? If so, how?
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15. How does the installation time compare between heat pump water heaters and standard electric
waters in new construction projects?

16. How do you expect the price premium to change in the next couple of years, if at all? Why?

Closing (1-2 minutes)
17. Is there anything else about the heat pump water heaters market that we have not discussed that
you feel should be mentioned?

Thank you again for taking the time to talk with me today. This has been a really interesting conversation,
and | appreciate your time and your input.
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Distributor In-Depth Interview Guide

Interviewee

Company

Interviewer(s)

Date & Time

Instrument Information

Table 1: Overview of Data Collection Activity

Descriptor This Instrument

Instrument Type In-depth Interview
Estimated Time to Complete 1 hour

Population Description Distributors
Completion Goal Six

Existing Cadeo contacts. We will also leverage NEEA contacts, as
appropriate.

Purposive: contacts that are able to provide proper context with
which to evaluate the HPWH market.

Contact List Source

Type of Sampling

Fielding Firm Cadeo

Table 2: Research Purposes and Associated Questions

Validate and refine findings from sales data analysis and mystery 1-19
shopper survey regarding the effect of the 2015 standard

Identify product diffusion indicators beyond early adopters 20-36
Determine saturation of DR enabled water heaters 37-39
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Objectives and Target Individuals for Discussions

With NEEA's guidance and collaboration, the team designed this discussion guide to capture heat pump water
heater distributor perspectives on a variety of market trends with the goals of contextualizing this project’s
quantitative analysis, validating complementary qualitative research, and assessing product diffusion. This guide
aims to uncover distributors’ knowledge, attitudes, and expectations regarding the following areas of interest:

e General market trends and the prevalence of heat pump water heaters for emergency and planned
replacement as well as new construction.

e Retailer stocking practices for HPWH.

e Market reaction to the 2015 DOE standard.

We will leverage NEEA's contacts from its previous research or distributor contacts in its trade ally network, to the
extent possible. In some cases, distributors sell to both contractors and consumers. In such cases, we will target
interviewees on the contractor or “pro” side of the business because that is the channel we aim to characterize
within this set of market actors.

In-Depth Interview Guide

Introduction
Hello, this is [NAME] with Cadeo. We had time scheduled to talk today and first | want to make sure this is still a
good time to talk.

I'd also like to thank you for being willing to have this chat with me. As | said, | work for Cadeo, which is an
independent research company. Other companies hire my firm when they want to objectively understand
opinions and perspectives about a topic. They hire a third party, like us, because they want the people we talk
with to feel comfortable to say whatever is on their minds — we want to hear the good, the bad, and everything
in between. Our job is to listen to you and the others we talk to like you, and to share what we learned with the
company who hired us. We will keep your responses anonymous, so none of your statements will be associated
with your name or your company.

My client is the Northwest Energy Efficiency Alliance (NEEA) and this interview will help them better understand
the performance of its Heat Pump Water Heater Initiative (HPWH). There are no right or wrong answers to the
questions I'm going to ask. Our interview today will last up to 50 minutes. With your permission, I'd like to
record our call today. The purpose of recording is to allow me not to take notes while we're talking — | will listen
back to the recording to summarize our discussion and then delete the recording.

Do you have any questions before we get started?

Introductory (1-2 minutes)
18. To get started, please describe your role at [DISTRIBUTOR COMPANY].

Purchase Event Mix (5-7 minutes)
19. Thinking about your total sales for all residential electric water heaters in a typical year, about what
portion are installed in new construction?
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20. For the remainder of the residential electric water heater market (installations in existing homes), what
share of regional sales would you estimate are emergency replacements and what share are planned
replacements? By “emergency replacement,” we mean tanks that are leaking or not providing hot water,
and by “planned replacement,” we mean the unit has not yet failed.

Purchase Event Percentage of Regional Sales
Emergency Replacement %
Planned Replacement %

21. Thinking of those planned replacements, what is the typical reason the homeowner wants to replace
their water heater, even though it is still working?

22. Now, for just heat pump water heaters, please estimate the breakdown of sales in 2016 for each of
these purchase events:

Percentage of 2016 HPWH

Purchase Event

Regional Sales

New Construction %
Planned Replacement %
Emergency Replacement %

23. Did you observe any changes in this mix of heat pump water heater sales in 2016 as compared with
prior years?

24. Do you expect that mix to change in the next couple of years for heat pump water heaters? If so, how?

Product Mix (1-3 minutes)
25. How did the implementation of the NAECA 2015 federal standard affect the sales mix between small
tanks (below 55 gallons) and large tanks (above 55 gallons) for electric water heaters? Please disregard
any stockpiling you saw in advance of the April 2015 standard.

26. What was your sales mix of small and large electric tanks in 20167

27. How do you expect this mix to change, if at all, over the next few years?

Supply Chain (3-5 minutes)

28. Do you sell residential water heaters to plumbers/contractors, homeowners, or both?

29. [IF Plumbers/Contractors] What share of your residential water heater unit sales would you estimate go
to plumbers/contractors?
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30. [IF Homeowners] What share of your residential water heater unit sales would you estimate go to

Sales going to: Share

Plumbers/Contractors %

homeowners?

Homeowners %

31. [IF HOMEOWNERS] What percentage of heat pump water heater purchasers would you estimate are
homeowners installing the system themselves (DIYs)?

32. [IF HOMEOWNERS] Has that percentage changed in recent years? How so?

New Construction (3-5 minutes)
33. In your experience, have builders adopted heat pump water heaters in new homes that require large
tanks or have they pursued work arounds since the implementation of the new DOE Standard?

34. [IF THEY HAVE PURSUED WORK AROUNDS] What share of new construction homes would you estimate
used work arounds rather than install a large heat pump water heater?

35. [IF THEY HAVE PURSUED WORK AROUNDS] Which work arounds have you seen builders most
commonly pursue?

36. Are there any types of builders, either based on their location, scale, of the type of home they build, that
more frequently pursue work arounds?

General Market Traction (3-5 minutes)
37. Did your heat pump water heater sales in the Northwest increase in 20167 If so, by about how much?

38. Do you expect your sales of heat pump water heaters to increase, decrease, or remain flat in 2017,
assuming incentives and tax credits remain the same?

39. What share of your heat pump water heater sales would you estimate benefit from utility incentives?

Stocking Strategy and Practices (3-5 minutes)
40. What portion of your in-stock electric water heaters would you estimate are heat pump water heaters at
any given time for tanks that are:

a. Above 55 gallons?
b. Below 55 gallons?

41. How has this changed since the NAECA 2015 standard? [IF YES, how so?]
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a. Inregard to heat pump water heaters above 55 gallons:

b. Inregard to heat pump water heaters below 55 gallons:
42. In general, do you view the heat pump water heater technology favorably? Why/why not?
43. [IF YES] What are you doing to encourage adoption of heat pump water heaters?

44. [IF NO] What improvements or changes would you have to see in these products for you to encourage
their adoption?

45. Can contractors typically procure a heat pump water heater for emergency replacements as easily as
they can electric resistance tanks?

Market Actor Recommendation and Behavior (5-10 minutes)
46. What do you recommend to your contractor customers when they ask about options for replacing large
electric resistance tanks?

47. What share of the large tank replacements would you estimate end up pursuing a work around solution
and doing something other than installing a large heat pump water heater?

48. [IF CONTRACTORS HAVE PURSUED WORK AROUNDS] Why are these contractors pursuing work
arounds?

a. [IF THEY PROVIDE MORE THAN ONE REASON] Of those reasons for avoiding heat pump water
heaters, which would you say is the primary barrier?

49. [IF CONTRACTORS HAVE PURSUED WORK AROUNDS] Which work arounds do your contractor
customers most commonly pursue?

50. [IF CONTRACTORS HAVE PURSUED WORK AROUNDS] Does whether the contractor pursues a work
around or installs a heat pump water heater in a given instance depend on the location of the job?

Incremental Costs (3-5 minutes)
51. Compared to a standard electric resistance water heater of the same size, has the price premium (on a
total installed basis) for heat pump water heaters changed in recent years?

52. How do you expect the price premium to change in the next couple of years, if at all? Why?

53. How does the installation time compare between heat pump water heaters and standard electric
waters?

Demand Response Questions (3-5 minutes)
Now, | am going to ask a series of questions about demand-response enabled or grid-enabled residential
electric water heaters. For our purposes, we can define DR-enabled (or grid-enabled) water heaters as water
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heaters equipped with communication devices (either integrated with the water heater at the factory or sold
with a control module and installed on site).

54. Have you heard of "grid-enabled" water heaters?
55. Have you sold any of these?
a. [If yes] What portion of your electric water heater sales would you estimate are DR-enabled?

56. Do you stock any of these?

Closing (1-2 minutes)
57. Is there anything else about the heat pump water heaters market that we have not discussed that you
feel should be mentioned?

Thank you again for taking the time to talk with me today. This has been a really interesting conversation, and |
appreciate your time and your input.
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Manufacturer In-Depth Interview Guide

Interviewer(s)

Date & Time

Instrument Information

Table 1: Overview of Data Collection Activity

Instrument Type In-depth Interview

Estimated Time to Complete 1 hour

Population Description Heat Pump Water Heater Manufacturers
Completion Goal Four

Existing Cadeo contacts. We will also leverage NEEA contacts, as
appropriate.

Purposive: contacts that are able to provide proper context with
which to evaluate the HPWH market.

Contact List Source

Type of Sampling

Fielding Firm Cadeo

Table 2: Research Objectives and Associated Questions

Research Objective Associated Questions

Validate and refine findings from sales data analysis and mystery 1-20
shopper survey regarding the effect of the 2015 standard

Identify product diffusion indicators beyond early adopters 21-34
Determine saturation of DR enabled water heaters 35-43

Objectives and Target Individuals for Discussions

With NEEA's guidance and collaboration, the team designed this discussion guide to capture heat pump water
heater manufacturers’ perspectives on a variety of market trends with the goals of contextualizing this project’s
quantitative analysis, validating complementary qualitative research, and assessing product diffusion. This guide
aims to uncover manufacturers’ knowledge, attitudes, and expectations regarding the following areas of interest:
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e General market trends and the prevalence of heat pump water heaters for emergency and planned
replacement as well as new construction.

e Retailer stocking practices for HPWH.

e Market reaction to the 2015 DOE Standard.

The team will target interviews with all four major HPWH manufacturers. We included only these manufacturers
because there is a large drop in market share between these four and all other HPWH manufacturers. The team
plans to interview GE, despite its intention to leave the market, because of the company’s extensive HPWH
experience and considerable market share.

The team will work through Dulane and Geoff to identify contacts and schedule interviews as discussed in the
research approach memo.

In-Depth Interview Guide

Introduction
Hello, this is [NAME] with Cadeo. We had time scheduled to talk today and first | want to make sure this is still a
good time to talk.

I'd also like to thank you for being willing to have this chat with me. As | said, | work for Cadeo, which is an
independent research company. Other companies hire my firm when they want to objectively understand
opinions and perspectives about a topic. They hire a third party, like us, because they want the people we talk
with to feel comfortable to say whatever is on their minds — we want to hear the good, the bad, and everything
in between. Our job is to listen to you and the others we talk to like you, and to share what we learned with the
company who hired us. We will keep your responses anonymous, so none of your statements will be associated
with your name or your company.

My client is the Northwest Energy Efficiency Alliance (NEEA) and this interview will help them better understand
the performance of its Heat Pump Water Heater Initiative (HPWH). There are no right or wrong answers to the
questions I'm going to ask. Our interview today will last up to 45 minutes. With your permission, I'd like to
record our call today. The purpose of recording is to allow me not to take notes while we're talking — | will listen
back to the recording to summarize our discussion and then delete the recording.

Do you have any questions before we get started?

Introductory (1-2 minutes)
1. To get started, please describe your role at [MANUFACTURER COMPANY].

Purchase Event Mix (5-7 minutes)
2. Thinking about your total electric water heater sales (nationally), about what portion are installed in new
construction?

3. For the remainder of the market, what share of national sales are emergency replacements and what
share are planned replacements? By “emergency replacement,” we mean tanks that are leaking or not
providing hot water, and by “planned replacement,” we mean tanks that have not yet failed.
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6.

7.

Purchase Event Percentage of National Sales
Emergency Replacement %
Planned Replacement %

Thinking of those planned replacements, what is the typical reason the homeowner wants to replace
their water heater, even though it is still working?

Now, thinking only of heat pump water heaters, about what portion of all heat pump water heaters
are installed in new construction? And what portions would you estimate are planned replacements and
emergency replacements?

Percentage of National HPWH

Purchase Event

2016 Sales
New Construction %
Planned Replacement %
Emergency Replacement %

Nationally, how has this mix of new construction/planned/emergency replacement sales for heat pump
water heaters changed over time?

Do you expect that mix to change in the next couple of years for heat pump water heaters?

Product Mix (1-3 minutes)

8.

10.

11.

How did the implementation of the NAECA 2015 federal standard affect the sales mix between small
tanks (below 55 gallons) and large tanks (above 55 gallons) for electric water heaters? Please disregard
any stockpiling you saw in advance of the April 2015 standard.

What was your sales mix between small and large electric tanks in 20167
How do you expect this mix to change, if at all, over the next few years?

Did the standard increase the share of heat pump water heaters, as a percentage of the overall electric
water heater market?

Supply Chain (3-5 minutes)

12.

13.

14.

What share of your national electric water heaters sales flow through distributors to contractors? How
do you think this compares to the market as a whole?

What share of your national electric water heaters sales flow through retailers? How do you think this
compares to the market as a whole?

Is that mix different for heat pump water heaters?
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New Construction (3-5 minutes)
15. About what percentage of new construction homes require large tanks (over 55 gallons)?

16. In your experience, have builders adopted heat pump water heaters in homes that require large tanks or
have they pursued work arounds?

17. [IF THEY HAVE PURSUED WORK AROUNDS] What share of new construction homes would you estimate
are pursuing work arounds?

18. [IF THEY HAVE PURSUED WORK AROUNDS] What type of work arounds have you seen builders most
commonly pursue?

19. Are there any types of builders, either based on their location, scale, or the type of home they build, etc.,
that more frequently pursue work arounds?
20. Have you taken any actions to discourage work arounds?
a. [IF YES] What actions have you taken to discourage work arounds?

b. [IF NO] Do you plan on taking any action to discourage work arounds?

General Market Traction (3-5 minutes)
21. Did your heat pump water heater sales increase in 20167? If so, by how much would you estimate?

22. Do you expect your sales of heat pump water heaters to increase, decrease, or remain flat in 2017,
assuming all incentives and tax credits remain the same?

23. How do expect overall heat pump water heater sales to change with GE's exit from the market?
24. What share of your heat pump water heater sales would you estimate benefit from utility incentives?

25. Are you required to sell a given number of units in order to maintain a heat pump water heater product

line?

a. [IF YES] How many do you have to sell?

Stocking Strategy and Practices (1-2 minutes)
26. Have your distributors and/or retailers required special terms to take on inventory of heat pump water

heaters?

a. [IF YES] What are these special terms? (e.g., buyback guarantees)
Incremental Costs (3-5 minutes)

27. Compared to a standard electric resistance water heater of the same size, has the price premium (on a
total installed basis) for heat pump water heaters changed in recent years? If so, how?
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28. How does the installation time compare between heat pump water heaters and standard electric water
heaters?

29. How do you expect the price of HPWH to change relative to standard electric resistance in the next
couple of years, if at all? Why?

Barriers (3-5 minutes)
30. What are the three most common physical installation barriers to heat pump water heaters (e.g., space,
air requirements)?

31. Thinking of large tank replacements, about what percentage of installations run into these types of
physical constraints?

32. Do these issues apply as frequently to smaller (e.g., 50 gallon tanks) heat pump water heaters?

33. Are there solutions to issues around physical constraints that could be addressed through changes in
product designs?

34. Are you planning to introduce new high efficiency electric water heater models that address these
issues?

a. [IF NOT] What would it take to interest you in developing these types of products?

Demand Response Questions (13-15 minutes)

Now, | am going to ask a series of questions about demand-response enabled or grid-enabled residential
electric water heaters. For our purposes, we can define DR-enabled (or grid-enabled) water heaters as water
heaters equipped with communication devices (either integrated with the water heater at the factory or sold
with a control module and installed on site).

Product Types, Design and Sales
35. Do you produce any demand response-enabled residential electric water heaters?

a. [If yes] Are these products integrated with the controls or do you make and sell control modules
separately as an option?

b. [If sells integrated] Are any of your DR-enabled models heat pump water heaters (as opposed
to electric resistance tanks)?

c. [If sells separate control modules] Do you recommend modules for both your electric resistance
and heat pump water heaters?

36. What portion of your electric water heater sales would you say are DR-enabled?

37. Thinking just of the Northwest, about how many DR-enabled water heaters do you expect to sell in the
region this year?
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38. Do your DR-enabled water heaters use the CTA-2045 standard?

a. [If uses CTA-2014 standard] Why? Do you think this is the most effective practice? Are there
better options?

b. [If does not use CTA-2014 standard] Why not? What do you use and why?
39. Have any Northwest utilities expressed interest in your DR-enabled products?

40. What customer types or market segments are most interested in your DR-enabled products?
(homeowners, plumbers, utilities, etc.)

41. How will integrated grid-enabled water heaters affect your approach to residential demand response
programs?

Pilots
42. Are you or have you recently conducted any pilot projects for DR/Load Control programs?

a. [If yes] What was/is the duration of the pilot?

Messaging (when operating by non-utility)
43. Thinking about the ways in which residential customers hear about water heater DLC programs:

a. What benefits of participation do customers find most compelling? Least compelling?

b. Have you found residential customers to be typically aware of the concept of what a DR
program is?

Closing (1-2 minutes)
44. Is there anything else about the heat pump water heater market that we have not discussed that you
feel should be mentioned?

Thank you again for taking the time to talk with me today. This has been a really interesting conversation, and |
appreciate your time and your input.
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Retailer In-Depth Interview Guide

Interviewee

Interviewer(s)

Date & Time

Instrument Information

Table 1: Overview of Data Collection Activity

Instrument Type

In-depth Interview

Estimated Time to Complete

45 minutes

Population Description

Heat Pump Water Heater Retailers

Completion Goal

Five

Contact List Source

Existing Cadeo contacts. We will also leverage NEEA contacts, as

appropriate.

Type of Sampling

Purposive: contacts that are able to provide proper context with

which to evaluate the HPWH market.

Fielding Firm

Cadeo

Table 2: Research Objectives and Associated Questions

Research Objective Associated Questions

Validate and refine findings from sales data analysis and mystery
shopper survey regarding the effect of the 2015 standard

1-22

Identify product diffusion indicators beyond early adopters

23-40

Objectives and Target Individuals for Discussions

With NEEA's guidance and collaboration, the team designed this discussion guide to capture heat pump water
heater retailer perspectives on a variety of market trends with the goals of contextualizing this project’s
quantitative analysis, validating complementary qualitative research, and assessing product diffusion. This guide
aims to uncover retailers’ knowledge, attitudes, and expectations regarding the following areas of interest:
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e General market trends and the prevalence of heat pump water heaters for emergency and planned
replacement as well as new construction.

e Retailer stocking practices for HPWH.

e Market reaction to the 2015 DOE water heater standards.

The five retailer targets include the three largest big-box appliance retailers (Sears, Home Depot, and Lowe’s) and
the two largest hardware store chains (Ace Hardware and True Value). The first three big-box stores represent the
majority of the retail channel sales, while the two small hardware brands represent many independently operated
stores throughout the Northwest. All five stores sell HPWH in at least some of their Northwest locations. For each
of retailers, the team will seek out corporate or regional-level (not individual store-level) contacts because they are
better positioned to assess market-wide indicators of diffusion.

Cadeo has existing relationships with people in one or more of these positions for some of the retailers. In these
cases, we will target the person best positioned to (and most likely to) answer our questions. As requested, we will
alert Jon Clark of NEEA (through Dulane Moran) to accommodate any sensitivities associated with the RPP.

In-Depth Interview Guide

Introduction
Hello, this is [NAME] with Cadeo. We had time scheduled to talk today and first | want to make sure this is still a
good time to talk.

I'd also like to thank you for being willing to have this chat with me. As | said, | work for Cadeo, which is an
independent research company. Other companies hire my firm when they want to objectively understand
opinions and perspectives about a topic. They hire a third party, like us, because they want the people we talk
with to feel comfortable to say whatever is on their minds — we want to hear the good, the bad, and everything
in between. Our job is to listen to you and the others we talk to like you, and to share what we learned with the
company who hired us. We will keep your responses anonymous, so none of your statements will be associated
with your name or your company.

My client is the Northwest Energy Efficiency Alliance (NEEA) and this interview will help them better understand
the performance of its Heat Pump Water Heater Initiative (HPWH). There are no right or wrong answers to the
questions I'm going to ask. Our interview today will last up to 45 minutes. With your permission, I'd like to
record our call today. The purpose of recording is to allow me not to take notes while we're talking — | will listen
back to the recording to summarize our discussion and then delete the recording.

Do you have any questions before we get started?

Introductory (1-2 minutes)
58. To get started, please describe your role at [COMPANY].

Supply Chain (3-5 minutes)

1. Do you sell to both contractors and homeowners?
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4.

[IF YES] What share of your electric water heater unit sales (all types) would you estimate go to
contractors?

[IF YES] What share of your electric water heater unit sales (all types) would you estimate go to
homeowners?

[IF YES] Is that mix different for heat pump water heaters? If so, how?

Purchase Event Mix (5-7 minutes)

5.

10.

11.

As part of your business process, do you track or estimate the share of water heaters sold to new homes
(as compared to units sold to replace existing water heaters)?

[IF INTERVIEWEE TRACKS SALES] Thinking of all electric water heater sales, about what share would
you estimate are associated with new construction in a typical year.

[IF INTERVIEWEE TRACKES SALES] Similarly, do you track unit sales for emergency replacement versus
planned replacement?

For the remainder of the market (installations in existing homes), what share of sales would you
estimate are emergency replacements and what share are planned replacements? By emergency
replacement we mean tanks that are leaking or not providing hot water, and planned replacement we
mean the unit has not yet failed.

Purchase Event Percentage of National Sales

Emergency Replacement %

Planned Replacement %

What percentage of planned replacements would you estimate are still working properly?

Thinking of those planned replacements, what is the typical reason the homeowner wants to replace
their water heater, even though it is still working?

[IF INTERVIEWEE TRACKS SALES BY PURCHASE EVENT] Now, for just heat pump water heaters, please
estimate the breakdown of your sales in 2016 for each of these purchase events:

Purchase Event ] Percentage of 2016 Sales

New Construction %
Planned Replacement %
Emergency Replacement %

Cadeo - C23



12. Did you observe any changes in this mix of heat pump water heater sales in 2016 as compared with

prior years?

13. Do you expect that mix to change in the next couple of years for heat pump water heaters? How?

Product Mix (1-3 minutes)
14. How did the implementation of the NAECA 2015 federal standard affect the sales mix between small
tanks (below 55 gallons) and large tanks (above 55 gallons) for electric water heaters? Please disregard
any stockpiling you saw in advance of the April 2015 standard.

15. What was your sales mix between small and large electric tanks in 20167
16. How do you expect this mix to change, if at all, over the next few years?

17. Did the standard increase the share of heat pump water heaters, as a percentage of the overall electric

water heater market?

New Construction (3-5 minutes)
18. Do you sell to home builders?

19. [IF YES] In your experience, have builders adopted heat pump water heaters in those homes that require
large tanks or have they pursued work arounds?

20. [IF THEY HAVE PURSUED WORK AROUNDS] What share of new construction homes would you estimate
used work arounds rather than install a large heat pump water heater?

21. [IF THEY HAVE PURSUED WORK AROUNDS] Which work arounds have you seen builders most

commonly pursue?

22. Are there any types of builders, either based on their location, scale, or the type of home they build, etc.,
that more frequently pursue work arounds?

General Market Traction (3-5 minutes)
23. Did heat pump water heater sales in the Northwest increase in 20167 If so, by how much would you

estimate?

24. Do you expect your sales of heat pump water heaters to increase, decrease, or remain flat in 2017,
assuming incentives and tax credits remain the same?

25. What share of your heat pump water heater sales would you estimate benefit from utility incentives?

Stocking Strategy and Practices (1-2 minutes)
26. What portion of your in-stock electric water heaters would you estimate are heat pump water heaters at

any given time for tanks that are:
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27.

28.

a. Above 55 gallons?
b. Below 55 gallons?
How has this changed since the NAECA 2015 standard? [IF YES, how so?]
a. Inregard to heat pump water heaters above 55 gallons:
b. Inregard to heat pump water heaters below 55 gallons:

Can your customers typically procure a heat pump water heater for emergency replacements just as
easily as electric resistance tanks?

Market Actor Recommendations (5-7 minutes)

29.

30.

31.

32.

33.

34.

35.

36.

37.

What do you recommend to your contractor customers when they ask about options for replacing large
electric resistance tanks?

In your experience, have contractors adopted heat pump water heaters when they need to replace a
large electric tank or do they identify other options?

[IF CONTRACTORS HAVE PURSUED WORK AROUNDS] Why are these contractors pursuing work
arounds?

a. [IF THEY PROVIDE MORE THAN ONE REASON] Of those reasons for avoiding heat pump water
heaters, which would you say is the primary barrier?

[IF CONTRACTORS HAVE PURSUED WORK AROUNDS] Does whether the contractor pursues a work
around or installs a heat pump water heater in a given instance depend on the location of the job?

[IF CONTRACTORS HAVE PURSUED WORK AROUNDS] What work around solutions do your contractor
customers most commonly pursue?

[IF CONTRACTORS HAVE PURSUED WORK AROUNDS] What share of the large tank replacements
would you estimate end up doing something other than installing a large heat pump water heater?

What do you recommend to your homeowner customers when they ask about options for replacing
large electric resistance tanks?

About what portion of homeowners purchasing heat pump water heaters are installing the system
themselves (DIYs)?

[IF HOMEOWNERS INSTALL AS DIY] Has that percentage changed in recent years? If so, how?

Incremental Costs (3-5 minutes)

38.

Compared to a standard resistance water heater of the same size, has the price premium (on a total
installed basis) for heat pump water heaters changed in recent years? If yes, how?
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39. How do you expect this price premium to change in the next couple of years, if at all? Why?

Closing (1-2 minutes)
40. Is there anything else about the heat pump water heaters market that we have not discussed that you
feel should be mentioned?

Thank you again for taking the time to talk with me today. This has been a really interesting conversation, and |
appreciate your time and your input.
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Installer Survey

Instrument Information

Table 1: Overview of Data Collection Activity

Descriptor This Instrument

Instrument Type In-depth Interview
Estimated Time to Complete 15 -30 minutes
Population Description Pro-Deal Installers
Completion Goal(s) 10

Contact List Source and Date
Type of Sampling Census

Fielding Firm Research Into Action

Table 2: Research Objectives and Associated Questions

Associated Questions
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Associated Questions
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Email Invite

Subject Line: NEEA Needs Your Feedback on HPWH Pro-Deal!
Hello [FIRST NAME],

We are working with the Northwest Energy Efficiency Alliance (NEEA) on an evaluation of the Heat Pump Water
Heater (HPWH) Initiative, which includes the Pro-Deal program from which you received a free HPWH. As one of
the few participants in this pilot, your feedback is very important to understand how the HPWH Pro-Deal
program is working. These discussions will help us understand what household factors affect hot water
consumption, your experience and satisfaction with the HPWH, and what HPWH recommendations you have
made to your customers.

We will be giving you a call in the next week to find a time that will be most convenient to talk over the phone
for about 15 to 20 minutes. Or, if you would like to schedule a time to talk, feel free to give us a call at (503)
943-2126 or toll free at (888) 492-9100. If you have any questions about this research, please feel free to contact
Jill Reynolds (HPWH Program Manager at NEEA) at (503) 688-5460.
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We look forward to speaking with you. Please let me know if you have any questions about our work.
Regards,

[Signature]

Instrument

Introduction Guidelines

Thank you for taking the time to talk with me today. As | mentioned in my [phone call/email], we are working on
an evaluation of NEEA's HPWH initiative, and as part of that effort we are talking with installers that took part in
NEEA's Pro-Deal program. The main goal of this research is to understand your experiences and satisfaction with
the HPWH and also to determine whether your experience has influenced your sales/recs of HPWHs. |
understand that you have already been contacted by CLEAResult for your follow up surveys and we will use that
information as well, however we would like to ask you some more in-depth questions about your experience.

This interview should take 15 to 20 minutes, depending on how much you have to say. | would like to audio
record this interview, to ensure the accuracy of my note taking, if that is all right with you? [If asked whether the
audio or transcript will be provided to the client: we do not identify any respondent in our reporting, and it is
research best practices not to provide the audio or notes to NEEA, unless legally required to do so].

Is it ok that | record the interview?

Do you have any questions before we get started?

Details on Household Installation
First off, we want to better understand your household’s water usage.

Ql. How many of each of the following hot water end-uses are there in your home?

End-use Count

Showers (standalone)

Baths (w or without shower)
Spas or heated pools

Sinks with faucets
Dishwasher

Clothes Washer
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1. Are there any other hot water end uses in your home?

2. [IF YES] What are they and how many are there?

Q2. How often does someone in your household run a dishwasher?

Q3. How often does someone in your household wash dishes by hand?

Q4. Does anyone in your household wash clothes in hot water?

[IF YES]
1. How often does someone in your household wash clothes in hot water?
2. What size load of wash typically is done in hot water?

Experience and Satisfaction with HPWH
Next | have some more specific questions regarding your experience and satisfaction with the HPWH that was
supplied to you.

Q5. Does your HPWH provide sufficient hot water for your needs?
[IF NOJ
1. Why do you say that?
2. [If not addressed] How often have you run out of hot water?
3. [IF > Never] What activities used up the hot water?
4. What time of day did you run out of hot water?
Q6. Is the water temperature satisfactory?
[IF NO]
1. Why do you say that?
2. Have you tried setting to a higher temperature setting?
3. How did that work out?
Q7. How does your experience with the HPWH compare to your experience with your previous hot water
system?
1. [If positive] What is it that is better?
2. [If negative] What is it that is worse?
3. What was your previous hot water system?
[IF INSTALLED IN CONDITIONED SPACE]
Qs8. Have you noticed any heat loss/ energy use increases in the winter as a result of your HPWH?
Qo. Did you have to adjust your set point temperature to better meet your needs?

Q10. Do you make the same recommendation to increase set point to better serve the customer’s needs?

Ql11. Was there anything unexpected (positive or negative) in terms of the usage or features of the HPWH?
If so, what were they?
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Q12.

In what way, if any, did your experience with your HPWH change your perceptions of that technology?

HPWH Recommendations
FOR REMAINING QUESTIONS WILL ENTER ANSWERS FROM CR SURVEY AND ASSESS ANY CHANGES

Q1s.

Q14.

Q15s.

Q1ie.
Q17.

N

Q1s.

Qi9.

Q20.

Q21.

Since installation of your HPWH, how often have you recommended HPWH to customers that need a
water heater?

How has this changed over time since installing your HPWH?

Are there certain types of customers you are more likely to recommend HPWH to than others? If
so, what types? Why are you more likely to recommend HPWH to them?

[If needed, probe about house size, location, existing WH size, available space]

Are you more likely, less likely or as likely to recommend HPWH to emergency replacement
customers compared to planned replacement customers?

Why is that?

What factors or scenarios would keep you from recommending a HPWH to a customer?

Do you think that the “Pro Deal” should be offered through manufacturers, distributors or Utilities?
Who would you trust more?

How has your experience with HPWH affected how frequently you recommend HPWH? [If needed:
Have your recommendations increased, decreased, or stayed the same? If increased or decreased: by
how much?]

What do you tell customers about HPWHSs?

Have you seen an increase of sales of HPWHs as a result of having more familiarity with the
technology?

How has that changed since installing your HPWH?
Is this different for different emergency replacement or planned replacement customers?
[IF YES] Why is that?

How interested are customers in HPWH?

For customers that do not have a technical constraint and cost isn’t a main factor, what are the
reasons customers do not opt for HPWH?

Do you include utility rebates for HPWHs in your bids to consumers?

[IF YES] Have the incentives been helpful in getting past the cost barrier with customers?

How likely are you to recommend HPWHSs in the future?

Has the discontinuation of GE’s product affected this likelihood? [Would they only have been
comfortable recommending the GE product they are familiar with that is no longer available?]

What would NEEA, the utilities, or others need to do to make you more likely to recommend them?
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Q22. What other resources do you need to be more successful in selling HPWH?

Q23. Besides the plumber or contractor who goes to a customer’s house, who else at your company might
recommend a water heater as part of an interaction with a customer? [If needed: For example, might
someone who answers a call from a customer discuss water heater types? Would that possibly be a
receptionist, a sales agent, or someone else?]

1. Are there other positions in your organization that you think would benefit from a personal
experience with HPWH?

Q24. Ingeneral, how have attitudes towards HPWH of your customers and colleagues changed in the past
few years?

1. Why do you think that is?

Wrap-Up

Q25. Asarequirement of participation in the Pro-Deal program, | understand you participated in the Hot
Water Solutions trainings? Why did you decide to participate in that training?

1 Did the training meet your expectations?

2 How so/Why not?

3. Do you find that OEM training are as good or better than the Hot Water Solutions Training?

4 Do you have more confidence in OEM or industry training than the Hot Water Solutions?
Q26. Why did you decide to participate in the pro-deal program?

1. Knowing what you know now, would you participate in the program again?

2. Would you recommend that other installers participant this kind of program?
Q27. Isthere anything else you would like to tell me about your experience with your HPWH that we

haven’t talked about?
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