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Executive Summary
2017 Cooling Efficiency Product (Colorado)

Introduction

Xcel Energy contracted with EMI Consulting to evaluate the 2017 Commercial Cooling
Efficiency Product in Colorado. The Xcel Energy Cooling Efficiency Product in Colorado
provides commercial customers with downstream financial incentives to encourage the
purchase of high efficiency cooling equipment such as chillers, direct evaporative pre-
coolers, electronically-commutated (EC) motors, heat exchangers, and variable
frequency drives (VFDs). This product also features a midstream delivery channel,
which was launched in late 2015 and includes packaged and split AC units, water
source heat pumps, air-cooled chillers, and PTAC/PTHP units. The Xcel Energy 2017-
2018 Demand-Side Management Evaluation Plan included both a process evaluation
and impact evaluation for this product. As part of the evaluation, EMI Consulting
assessed participant experiences, product influence on customer decisions and the
cooling market in general, similarity to peer programs, and opportunities for improving
both the downstream and midstream delivery channels. This summary includes the key
findings and recommendations from this evaluation.

Key Findings

9

2A)

Overall product
satisfaction is high among
distributors and
contractors, providing a
foundation to build on in
future years. Maintaining
relationships with distributors
will continue to be especially
critical in the success of the
midstream delivery channel.

Impact Results

¥/
£

Following up with
customers who recently
completed a rebated
project may help Xcel
Energy increase
participation across
products. Post-project
communications should
make sure customers are
aware of additional energy
saving opportunities offered
by Xcel Energy.

Midstream
Delivery Channel
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Recommended NTGR

Drivers of product influence: Distributors use
midstream incentives to increase their stock of
high efficiency equipment (addressing

availability barriers for time-sensitive
customers) and/or pass the discount through to
their customers (addressing first cost barriers).

-]

requirements.

Ways to optimize product influence: Make
sure that the product stays “ahead of the
market” by continuously increasing efficiency

Although designed to
address availability
barriers by changing
stocking practices, the
midstream product is also
having an impact on first
cost barriers via price
discounting. Knowing how
distributors are using the
incentive dollars will be
important for tracking market
transformation over time.

EMI CONSULTING

Methods

» Historical data analysis

* Interviews:

- Staff (n=5)

- Distributors (n=8)

- Trade partners (n=6)

- Participating
customers (n=5)

- Peer program staff
(n=5)

* Peer program research

Fielding:
Sept 2017 — Oct 2017

B

As with many similar
programs around the
country, the Cooling
Efficiency product faces
challenges related to
estimating baselines and
tracking sales penetration
of incented equipment.
Market characterization work
may assist in addressing
these challenges.

Downstream
Delivery Channel

Recommended NTGR

Drivers of product influence: Customers

indicated the rebates help with first cost and

payback considerations, though some

indicated they would have installed the same
equipment without a rebate.

Ways to optimize product influence: Routine
periodic communication with customers will

keep them in touch with current product
offerings and allow the product to solicit
feedback at regular intervals. ES-1
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Process Results

Distributors
(Midstream)

+
N>
e

Distributors often use midstream
incentives to cover stocking costs
for smaller equipment, but pass
incentives through as price
discounts for larger equipment.
This has implications for product
optimization and how the product is
evaluated in the future.

]

It is critical to keep the midstream
offering dynamic by updating
efficiency tiers. Tracking cost
effectiveness of program savings (in
terms of $/kWh or $/kW) in addition
to tonnage will assist with this effort.

T

Distributors tend to source
equipment from only one
manufacturer, showing that these
relationships remain important in this
market.

Product Satisfaction

8/8 distributors satisfied with
midstream product

6/6 contractors satisfied with
downstream product

4/5 customers satisfied with
downstream product

Overall, all interviewees but one were satisfied with
the product. One customer was neutral.

Contractors
(Midstream/Downstream)

*
\x

%

The website and trade partner expo
facilitate contractor engagement with
the product, though additional lines
of communication with contractors
(via email or phone) would be helpful
in increasing this engagement.

&
L)
There may be a need to educate
contractors about the purpose of a
midstream product offering.
Although not publicized, at least
some contractors are aware of the
midstream incentives being paid to
distributors. One contractor
expressed concerns that customers
may not be benefitting from this type
of incentive.

Contractors suggest streamlining
the downstream invoice
requirements to be more in line with
how contractors typically invoice
their customers.

Equipment (n=5

N
n=5) IR
Size of rebate (n=4) ..
Time to get rebate (n=4) ..
n=4) [}

Overall amount of time

M scisiea

Neutral

| [—

Customers
(Downstream)

-

Customers were likely to
recommend the product and Xcel
Energy as a provider (4/5 customers
rated both of these a 10/10). This
corresponds to a Net Promoter
Score of 60 for each category.

al

Customers sometimes need
equipment to match existing “like”
equipment. In some cases this may
influence their choice of efficiency
level.

L g
L)
There were indications that
increased communication with
customers could benefit the
product. One customer interviewee
suggested having follow-up meetings
with Xcel Energy after completing a
rebated project. Such a service may
facilitate additional product
participation and offer the chance to
elicit feedback on past participation.

Customer satisfaction with..
Program staff (n=2

n=4

|

Neutral

. Dissatisfied

Most downstream customers were satisfied or

somewhat satisfied with program staff, equipment,
rebate amount, timing, and total program timing.
None were dissatisfied.

ES-2
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2017 Cooling Efficiency Product (Colorado)

Conclusions

[All channels] There is evidence from this
research that both the midstream and
downstream delivery channels of the
Cooling Efficiency Product are having net
impacts.

[All channels] While customers appear
generally satisfied with the downstream
rebates, there were several indications
that communication with these customers
could be improved while improving
evaluation data collection at the same
time.

[Midstream] The midstream delivery
channels runs the risk of diminishing net
impacts over time if it does not stay ahead
of increasingly efficient baselines in the
market.

[Midstream] For small equipment, the
midstream incentives are used in a variety
of ways besides price reductions. For
large equipment, the midstream incentives
are often being passed through as a price
discount, and are thus acting like a rebate.

[All channels] There is currently limited
evaluation-related documentation,
particularly for the midstream delivery
channel.

[Research] There is currently very limited
information regarding the market
penetration of HVAC equipment in
Colorado, including what is currently
installed (the installed base) and what is
currently being sold (sales penetration).

EMI CONSULTING

Recommendations

Recommendation 1: The recommended overall prospective
midstream NTGR is 0.89 (subject to the midstream product
offering staying ahead of the market). The recommended overall
prospective downstream NTGR is 0.71.

Recommendation 2: Conduct periodic surveys with customers
immediately after they receive their rebate check. These surveys
would serve three purposes: (1) To collect immediate feedback
related to net-to-gross estimation, (2) ensure that customers are
aware of other related energy efficiency opportunities available
through Xcel Energy, and (3) help keep customer contact
information up to date.

Recommendation 3: Efficiency tiers for the midstream delivery
channel should continue to be periodically increased, with plenty
of forewarning for distributors.

Recommendation 4: To counter possible contractor concerns
that midstream benefits do not accrue to the end-use customer,
make sure that contractors understand the rationale behind
offering this type of product.

Recommendation 5: Consider the cost effectiveness
ramifications of splitting the existing midstream incentive into: (1)
an incentive for small equipment, and (2) a point-of-sale (POS)
rebate for large equipment.

Recommendation 6: Develop and document a more detailed
strategy for how the midstream and downstream delivery
channels should function.

Recommendation 7: Define and begin tracking a set of key
performance indicators that can be used to measure market
transformation of the Colorado HVAC market over time.

Recommendation 8: Perform a market baseline study to
estimate the penetration of energy efficient measures (installed
base and sales) in Xcel Energy’s service territory in Colorado.

ES-3



Chapter 1 INTRODUCTION

Xcel Energy offers a comprehensive array of demand side management (DSM) and other energy
services and products to its customers. In evaluating its 2016 products, the utility desired to improve
the customer experience, to understand each product’s role in changing the marketplace, to analyze
product influence on customer choices, and to ensure industry-leading product performance. In
2017, Xcel Energy contracted with EMI Consulting and its partners—Evergreen Economics, Apex
Analytics, and Ridge & Associates (hereafter ‘the evaluation team’)—to undertake evaluations of
eight products offered in Colorado and Minnesota, including the Cooling Efficiency Product in
Colorado discussed in this report.' This introduction includes overviews of the product and our
evaluation and describes the organization of this report.

The Xcel Energy Cooling Efficiency Product in Colorado provides commercial customers with
downstream financial incentives to encourage the purchase of high efficiency cooling equipment
such as chillers, direct evaporative pre-coolers, electronically-commutated (EC) motors, heat
exchangers, and variable frequency drives (VFDs, incented either upon failure of existing drive or as
early replacement). This offering also includes a custom project option. In addition, the Cooling
Efficiency Product provides midstream incentives to participating distributors to stock and promote
high efficiency equipment that is not part of the downstream delivery channel. The midstream
delivery channel was launched in late 2015 and includes packaged and split AC units, water source
heat pumps, air-cooled chillers, and PTAC/PTHP units. The midstream offering has exhibited
substantial growth since its inception in Q4 2015. The offering achieved its stated goal for 2016 (the
first full year of operation) of 20,000 tons of various types of cooling equipment incented.
Consequently, this goal was increased for 2017 to 25,000 tons.

The evaluation team designed a comprehensive evaluation of the Cooling Efficiency Product to
provide information on a set of key research topics:

e Influence on the commercial cooling equipment market

e Influence on the decisions of eligible customers

e DParticipant experiences with the Cooling Efficiency Product

e Similarity with peer programs

e Opportunities for improving the midstream and downstream delivery channels

Table 1-1 presents an overview of the research topics and data sources used in this evaluation of the
Colorado Cooling Efficiency Product.

1 'The programs selected for evaluation in 2017 include: Commercial Refrigeration (CO), Cooling Efficiency (CO), Data Center
Efficiency (CO), Insulation / Air Sealing (CO), Residential Cooling (CO), Data Center Efficiency (MN), Heating Efficiency (MN),
and Insulation Rebate (MN). The evaluation team prepared a separate report for each of these evaluations.

EMI CONSULTING
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Table 1-1. Cooling Efficiency Product Evaluation Framework

Evaluation
objectives

Research
topics

Data
sources

Assess
product
impacts,
influence
on market

Net-to-
gross ratio

Document
product
logic

Effects of
midstream
incentives

Product
impact on
overall
availability
of high
efficiency
equipment

Product
data review

Xcel Energy
staff
interviews

Participant
customer
interviews

Contractor
interviews

Distributor
interviews

Interviews
of peer
utility
program
managers

Understand

product
delivery

Understand
product
delivery

Product data

review

Staff
interviews

Understand
customer and
trade partner

experiences

Motivations of
participants

Barriers to
participation

Experiences
with product

Influence on
engagement
and
satisfaction
with Xcel
Energy

Participant
customer
interviews

Contractor
interviews

Distributor
interviews

Identify
opportunities
for
improvement

Identify
opportunities to
improve the
delivery of
downstream
and midstream
product tracks

Xcel Energy
staff interviews

Participating
customer
interviews

Contractor
interviews

Distributor
interviews

Identify
market
trends

Identify
market
trends that
may impact
the Cooling
Efficiency
Product in
the future

Xcel Energy
staff
interviews

Contractor
interviews

Distributor
interviews

Benchmark
performance

Savings
estimates and
estimation
methods

Net-to-gross
ratios

Cost of
achieved
savings

Total Resource
Test values

Program
operations and
methods used
to engage
customers and
partners

Xcel Energy
staff interviews

Interviews of
peer utility
program
managers

The following chapters organize the evaluation findings into two components: impact evaluation
and process evaluation results. As illustrated in Table 1-1, the data collection activities may have
contributed to one or to multiple evaluation objectives. Further detail on the evaluation approach is
presented in the following chapters. Chapter 2 reviews the approach and results of the impact
evaluation and the attribution of program impacts using a customized net-to-gross ratio (NTGR)
analysis. Chapter 3 discusses the process evaluation components, which addressed customer and

NS
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Chapter 1 INTRODUCTION

trade partner’ awareness, satisfaction, and motivations. Conclusions and recommendations are
presented in Chapter 4. Detailed, descriptive methodology information, evaluation plans, and
interview instruments can be accessed in this report’s appendices.

2 In this report, the terms “trade partner” and “contractor” are used interchangeably. Distributors are considered a separate group.

EMI CONSULTING



Xcel Energy CO Cooling Efficiency Evaluation

A central component of this evaluation was the estimation of the net-to-gross ratio (NTGR) for the
Colorado Cooling Efficiency Product. For demand-side management (DSM) programs, the NTGR
is a metric that estimates the influence of the program on the target market. It is used to adjust
reported gross energy savings to account for energy efficiency that would occur in absence of a
program, and it is also used as a benchmarking indicator of program effectiveness. NTGR results
can indicate opportunities for Xcel Energy to adjust the design and implementation of its products
to increase the cost-effectiveness of individual products and the entire portfolio. The NTGR
includes several factors that create differences between gross and net savings, such as free ridership
and spillover. The evaluation team developed the NTGR based on data provided by customers,
trade partners, and distributors. To assess the plausibility of this NTGR, the evaluation team then
compared it to the NTGRs of similar programs sponsored by other peer utilities. Note that, while a
NTGR of 1.0 is often seen as desirable, it may not be appropriate for all program designs depending
on a variety of factors (including the maturity of the product and the technologies it promotes,
program intervention strategies, and cross-program coordination strategies). The evaluation team
has taken care to present our NTGR results with this context in mind.

Opverall, this chapter presents:

e Key findings — The key findings section presents the recommended N'TGR based on the
evaluation team’s synthesis of findings from market actors and peer utilities.

e Approach — The approach section presents an overview of the evaluation team’s methods
to estimate the recommended NTGR.

* Net-to-gross ratio inputs — This section presents qualitative and quantitative data that
support the NTGR estimates.

The evaluation team recommends an overall prospective NTGR of 0.80 for the Cooling Efficiency
Product based on results from market actor responses and peer programs. This overall NTGR is a
weighted value comprising two distinct NTGR values: (1) a value for the midstream delivery channel
(0.89), and (2) a value for the downstream delivery channel (0.71).> These estimates are supported by
the following key findings:

e Midstream — The recommended prospective NTGR for the midstream delivery channel is
0.89. This number is supported by substantial evidence from distributors interviewed as part
of this evaluation that the midstream incentives had somehow impacted their stocking
and/or sales of high efficiency cooling equipment in the Xcel Energy Colorado setvice
territory. Distributor interviewees used the incentives in different ways, with some
distributors using them to stock more high efficiency equipment and others using them to

3 This weighting is based on kWh savings from 2016. If the proportion of savings between the midstream and downstream channels
changes, the NTGR value should be reweighted accordingly.

EMI CONSULTING



Chapter 2 IMPACT EVALUATION FINDINGS

reduce equipment prices for their customers.’ There was also evidence from interviews with
trade partners (i.e., contractors) that the midstream incentives have increased the availability
of some types of smaller HVAC measures.

e Downstream — The recommended prospective NTGR for the downstream delivery
channel is 0.71. Customers interviewed as part of this research generally agreed that the
downstream rebate had some effect on their decision to install high efficiency equipment.
However, the magnitude of this effect varied by customer, with some customers indicating
that they likely would have installed the same equipment even without the rebate.
Interviews with trade partners corroborated the finding that the downstream rebates are
having some influence on customer decisions around high efficiency cooling equipment in
the Xcel Energy service territory in Colorado.

It is important to note that these NTGR estimates are subject to multiple sources of uncertainty,
including sampling error and measurement error due to problems of respondent recall, the challenge
of answering hypothetical questions about actions they might have taken in the absence of the
program, and the assumption that a 0-10 influence score is linear and accurately reflects the impact
of the program on the customer’s decision. The evaluation team has taken multiple steps to mitigate
this uncertainty by adhering to best practices in the design of representative samples, the use of the
self-report approach in estimating NTGRs, the use of effective strategies to minimize non-response,
and the testing of NTGR questions to ensure construct validity.

An important consideration for this evaluation was the structure of the Cooling Efficiency Product,
which includes both prescriptive and custom options for customers (the “downstream” delivery
channel) and incentives for distributors (the “midstream” delivery channel). The evaluation team
reflected the multi-faceted nature of the product in the use of a complex NTGR analysis approach
in this evaluation. To estimate the NTGR: for the Colorado Cooling Efficiency Product, the
evaluation team used a hybrid approach comprising two components:
1. A standard self-report approach (SRA) based on interview results with participating
customers for the downstream delivery channel (both prescriptive and custom), and
2. A modified self-report approach aimed at understanding how distributors are influenced by
the midstream offering.

The overall Colorado Cooling Efficiency Product NTGR was calculated by summing net savings
across the two delivery channels (midstream and prescriptive/custom), and dividing by the product’s

total gross savings, as shown below:

Product NTGR = X Net savings / X Gross savings

4 This was in some ways divergent from the evaluation team’s initial understanding of the product objectives, which emphasized that
price reduction was not a critical element for a midstream design.

*The NTGR is a factor representing the portion of gross savings that are attributable to the program. The product of the gross
savings and the NTGR equal the net savings of the program. The NTGR may be composed of a variety of factors that create
differences between gross and net savings, commonly including free riders, participant spillover and nonparticipant spillover (NTGR
= (1 — Free Ridership) + Participant Spillover + Nonparticipant Spillover)). The factor can be estimated and applied separately to
cither gross energy or demand savings.

EMI CONSULTING



Xcel Energy CO Cooling Efficiency Evaluation

It is important to note that a design like the midstream Cooling Efficiency Product may have longer-
term impacts that may not be immediately measurable in the short-term. Such longer-term impacts
manifest as “market effects,” which signify an impact on the overall functioning of the market. The
evaluation emphasized data collection that would help uncover these longer-term impacts so that
they could be reflected in the NTGR.

The evaluation team developed the NTGR for the Colorado Cooling Efficiency Product by first
developing NTGR estimates for the downstream and the midstream products separately and then
combining these estimates for the overall product NTGR. Peer utility program NTGR estimates
were used to add context to these estimates.

The evaluation team performed a thorough review of product data provided by Xcel Energy as one
of the first steps in this research. This task informed all subsequent aspects of the evaluation
approach. It was particularly important for designing the net-to-gross algorithms, given the
comparatively small number of participating customers and trade partners from whom the interview
samples were drawn.

The evaluation team began with two data extracts: (1) a Salesforce extract from Xcel Energy
containing data on both the midstream and downstream product offerings, and (2) a data extract
from the midstream implementer’s proprietary tracking system containing data on the midstream
product offering. Evaluation team analysts used the data visualization software Tableau to examine
these datasets in detail, creating tables and graphs shown in the results section below.

The evaluation team developed the downstream product NTGR using a self-report approach (SRA)
based on participating customer interview results in combination with an analysis of sales data and
additional inputs from contractors. The methodology used in this evaluation was built from the
Core Nonresidential Protocol in the 2076 I/linozs Statewide Technical Reference Manual for Energy Efficiency
Version 6.0. In Attachment A of Volume 4: Cross-Cutting Measures and Attachments.

Downstream Free Ridership

Free ridership is a measure of the amount of a product’s claimed savings that would have occurred
in the absence of the product. Free ridership is assessed on a scale from 0 to 1, where 1 indicates
that the product had 100% free ridership and all product savings would have occurred without any
of the product’s rebates or assistance.

To determine free ridership, the evaluation team started with the Core Nonresidential Protocol from
the Illinois TRM, and wrote specific questions to assess four free ridership components:
e A Product Components score, based on the participant’s perception of the importance of
various product components in their decision to carry out the energy-efficient project;
e A Product Influence score, based on the participant’s perception of the product’s influence
on the decision to carry out the energy-efficient project versus non-product factors;

6
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Chapter 2 IMPACT EVALUATION FINDINGS

e A No-Product score, based on the participant’s intention to carry out the energy-efficient
project without product funds; and

e A Timing Adjustment, based on the participant’s perception of when they would have
carried out the project in the absence of the product.

When scored, the first three components assess the likelithood of free ridership on a scale of 0 to 10,
with the three scores averaged and the timing adjustment applied to create a final free ridership
score. Additional detail on sensitivity analyses and linkages between interview questions and score
development for each free ridership component can be found in the full NTG methodology
description in Appendix A.4.

Downstream Spillover

Spillover is a measure of the amount of energy savings that occur due to the product that are 7ot
captured in the product’s claimed energy savings. For the purposes of this evaluation, only
participant spillover was estimated due to the infeasibility of obtaining additional data to estimate
non-participant spillover effects and the likelihood of double-counting savings reported as part of
the midstream component.

To capture participant spillover, the evaluation team asked participants for information about any
additional energy efficient equipment installed outside of the product (for which they did not receive
a rebate). The interviews also probed for information on the importance of the Cooling Efficiency
Product in installation decisions and on the likelihood that the measures would have been installed if
the participant had not participated in the product. The evaluation team computed savings estimates
for all identified spillover equipment, and the product’s spillover ratio was calculated by dividing the
total spillover savings by the product’s total energy savings.

Within each of the two downstream offerings (prescriptive and custom), the gross-savings-weighted
Core NTGR was calculated and adjusted upwards for any participant spillover and then applied to
the gross savings for all respondents to yield net savings. The evaluation team then applied this
NTGR to the gross savings for any non-respondents.

The evaluation team developed a customized approach for assessing the midstream product NTGR
using a self-report approach based on interviews with participating distributors. As with the
downstream approach, the midstream methodology used in this evaluation was adapted from the
Core Nonresidential Protocol in the 2076 I/linozs Statewide Technical Reference Manual for Energy Efficiency
Version 6.0. In Attachment A of Volume 4: Cross-Cutting Measures and Attachments.

To ensure that our NTGR approach covered all avenues of program influence, the evaluation team
created a simplified logic model based on discussions with Xcel Energy product staff, implementer
staff, and a general review of midstream programs. The resulting logic model is shown below in
Figure 2-1. The midstream NTGR approach was designed to be flexible, as the midstream incentives
may be impacting distributors’ businesses in one of many ways—including via changes in stocking,
upselling, price reduction, etc. Ultimately, the midstream product was given credit for influence via
any one of these pathways. The simplified logic in this model can be summarized as follows:

e Incentives are paid directly to distributors for the sale of high efficiency units (A1).
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Distributors receive these payments and can choose to spend them in one of many ways
(O1).

Knowing that they will receive an incentive for selling high efficiency units, distributors may
choose to increase their stocking (DO1) of high efficiency units or upselling high efficiency
units (DO2) to contractors. Distributors are better able to maximize sales of high efficiency
units by adjusting pricing (DO3), and may also choose to start offering training sessions or
marketing campaigns aimed at engineers, architects, and contractors (DO4) or reaching out
to design professionals to make them more aware of these high efficiency units (DO5).
Because of these decisions made by distributors, there are several potential outcomes
associated with contractors and customers:

o Contractors/customers may be more likely to purchase high efficiency units because
they are in stock (CO1).

o Contractors may be more likely to purchase high efficiency equipment because the
distributor upsold these units (CO2).

o Contractors/customers may be more likely to purchase high efficiency units because
the incremental cost is lower than it would have been without the incentive (CO3).

o Design professionals and contractors may be more likely to specify or recommend
high efficiency units because they are more aware or more familiar with these
options (CO4).

The expected overall outcome is that a greater proportion of customer purchases will be
high efficiency units (PO1).

As distributors sell more high efficiency units, manufacturers will respond to this signal by
producing more high efficiency equipment (PO2).

Ultimately, this will cause the HVAC market in Xcel’s territory in CO to become more
efficient than it otherwise would have been, or to help achieve this efficiency faster than if
no intervention had been applied (PO3).
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Chapter 2 IMPACT EVALUATION FINDINGS
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