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Data Collection Instruments

Appendix A.Data CollectionInstruments

A.1l. Assessmentof Activities Interview Guides

Below we provide the following guides:

é ETP ProgranManager Interview Guide
A PeerlLike Program Interview Guide
A Background on CA ETP for Peleike Interviews
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1.1.1. ETP Program Manager Interview Guide

1.

Can you describe the process by which you choose to undertake a specific project or projects for an
emerging technology, solution, or practice? What factors contribute to thigecision? [Probe: decision
between TA/TDS/TIS, how are barriers to adoption assessed, how is budget allocated (i.e. by
subprograms, activities, technologies, or as projects arise)]

What barriers are you trying to address when you work with an emerginghigology? [Probe: how do
you assess what barriers are facing a technology?] How do you select activities to address them?

How do you coordinate within ETP when you undertake multiple projects on the same technology? With
the other IOUs?

Is there a way thayou track how a technology progresses through the stages of product development?
[For example, if there are multiple projects on ZNE, how do you assess its progress as a
technology/solution?]

How do you judge whether a specific project (not the ovenatbgram) has been successful? Are there
project or technologyspecific metrics you collect? Are the initial scanning & screening tools revisited?
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1.1.2. PeerlLike Program Interview Guide

To help assess the effectiveness of the Californiarterging Technologies Program (ETP) activity selection
process, ERS will interview ten technology experts at other BKE programs across the US. This interview will
consist of a single 1.5hour interview with three parts. The third section will assessétproject selection
process by asking experts to comment on the barriers faced by specific technologies, providing a short
shapshot of CA ETBpecific data via a GoToMeeting interface, and asking whether the activities chosen by
ETP address those barriers.

For the purposes of this interview, ERS is interested in the following emerging technologies. The expert should
choose three (or fewer, if necessary) of the technologies for which they feel sufficiently comfortable to answer
the questions in part three éthe interview guide. The options include:

1. Domestic hot water heat pumps

2. HVAC heat pumps (e.g., ground source, variable ca
3. Plugload efficiency

4. Smart thermostats

5. Commercial wholebuilding EMS/continuous commissioning systems

6. Advanced lighting conbls for commercial spaces (i.e., mufiensor control systems)

7. Screwin LED lamps

8. Troffer LEDs

9. Residential Zero Net Energy retrofit

10. Boiler controls (reset/other load limiting control systems)

Background/Your Program (~30 minutes)

1. What is your role injour emerging technology program? How long have you been with your program?
What is your background?

When was the program started?

What are the goals of your program? [Probe on: acting as feeder program to resource acquisition
programs v. research prograrwithout link to portfolio of EE programs; commission goals/directives]

4. How does your program define an emerging technology? What phases of the technology development
process does your program intervene? [Probe: commercially available or feasible, R&D eluas
afterwards]

5. What types of activities do you deploy through your program? [Probe: program design program
interventions, exploration of customer barriers, market barriers/potential, or gathering information about
equipment parameters]

6. Can you describehe types of information and outcomes you like to obtain through the different
activities? [Probe: goals of one activity vs. another]

7. Can you describe the process your program uses to decide what activities to use for a project? What
factors contribute to hat decision? [Probe: priorities, barriers, budget, tegpwn/bottom-up?] Do you
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choose, budget, and manage via discrete and unique projects, or do you choose your research and
budgets through an overarching mandate for a type of technology, or some otl@nf of organization?

8. What is your annual budget? About how many projects does this budget tend to support? [Probe by type
of activity with alignment to ETP subprograms]

9. How much funding does a typical project require? A range is fine. [Probe for diffeiaiin by type of
activity]

10. What success metrics are used?
11. Are there any regulatory or other constraints (e.g., charter) that limit how your program can approach
projects? If so, what are they?

The California Emerging Technologies Program (~15 minutes)

12.Doyou or your program have any relationship to CAD®
program/advice; funding from ETP, CEC,; letters of support; familiarity with ETCC/ETP website/reports]

13. Did you or your program collaborate or coordinatetwh CA6s ETP on any of the t
background sheet? What was the nature of the collaboration or coordination?

14. Based on your reading of the background sheet and your prior knowledge of the CA &gt is your
understanding of the program?Probe: purpose, goals, constraints]

15. Were you surprised by anything you learned from the background sheet?
16. What do you believe are the greatest differences, if any, between your program and the CA ETP?

17. Are there any ETP practices that your program hasogded? Is there anything your organization/program
does that you think ETP should be doing? Is there anything ETP is doing that you wish your organization
would start doing?

Technologyspecific (~45 minutes; 15 minutes per technology)
For each of the thregechnologies selected:

18. Whatdo you believeare (or were)the barriers to adoption faced by this technology

19. If you were to name the biggest unknown about this technology and how it may save energy, what would
it be?

20. Has your program done any work dhis technology? If so, what types of activities did you deploy? For
each activity, what was the objective?

21. [The interviewee will be shown the technology snapshot at this point in the interview] For this technology,
the CA ETP is using (or used) the folliow activities [the snapshots will include project summaries for
each technology type discussed].

1. [For each barrier] How d the activitieschosen by ETP for this technolodgrget the barrier
you identified? (insert barrier that was men#d, repeat for each barrier that was

mentioned)
2. [For each barrier]Whatother types of activities do you think could have yielded useful informatidn
3. Do any of the ETP activities seem redundant or inappropriate? Why?
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1.1.3. Background onCA ETP for Peérike Interviews

The followingdocumentoutlines some of the key aspects of the ETP.

ETPOSsS Mi ssi on

From the ETP program i mpl ement aibcreasead epetgy eafficiendy marleet mi s ¢
demand and technology suppl §he term supply encompassing breadth, depth, and efficacy of product
offerings) by contributing to development, assessment, and introduction of new and undélized energy
efficiency (EE) measures (that is, technologies, practices, and tools), and by facifitatheir adoption as
measures supporting Californiads aggressive energy

In plain English:

C To support |1 OUS6s energy efficiency programs by id
EE technologies that may be offereditough these programs

C To support increased energy efficiency market demand and technology supply with targeted activities.

U Upstream: Educate technology developers and communicate technical requirements for rebated
measures (e.g., Technology Resource IncubaOutreach)

U Downstream: Attempt to affect end user perceptions by exposing applications in reakld settings
(e.g. scaled field placements)

ETPBasics

The Statewide ETP is implemented by the four investiwned utilities (I0Us). Table 1 shows thoselittes and
their approved 20132014 cycle budgets

Table 16 Summary of Statewide ETP Budget

Budget
IOU - Percent of | OU ¢
okl (Al &) Portfolio Budget
Pacific Gas & Electric (PG&E) 12.30 1%
Southern California Edison (SCE) 21.19 3%
San Diego Gas & Electric (SDGE) 2.70 2%
Southern California Gas (SCG) 2.52 1%
Total 38.70 2%

The Tools in the Toolkit

ETP is divided into three subprograms that have distinct goals, which are summarized in Table 2.
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Table2 8 Summary of ETP Subprograms

Subprogram Goals
Technology Development | Increase EE technology supply (Support the development of new
Support technologies)

Technology Assessments | Increase number of measures offered by EE programs (Identify promising
technologies for EE programs)

Technology Introduction | Support technology introduction and whole-building deep-energy reduction
Support solutions (fAiSeedd market demand ari

The programs deploy a range of activities in support of these goals and as part of these subprogr&uosmmon
activities include:

1. Lab evaluation: Laboratory testing of a technology to evaluate performance claims and overall
effectiveness.

2. Field evaluation:nsitu testing of a technology to evaluate performance claims and overall
effectiveness.

3. Behavioral dudy: Targeted research to understand customer needs, perceptions, acceptance, and
6decision triggersd towards new or underutili zec
primary or secondary research.

4. Market study: Targeted research to understandverall market readiness or potential for a new or
underutilized technology. This may be done through either primary or secondary research.

5. Demonstration showcase: A reatorld display of technologies at a site that is intended to expose
target audiences tonew measures. It is open to the public or an interest group, many viewers are
encouraged to visit, and it highlights a systems approach rather than an individual measure.

6. Scaled field placement: Pl acement ofiepaposesgolv t ec hr
educating endusers or stakeholders through firsthand experience with the technology.

7. Paper study: Calculations, modeling, and/or literature review to evaluate performance claims and
overall effectiveness. Desk review only.

8. Test standard deelopment: Targeted opportunities to develop standard test protocols for energy
efficient products in support of the statewide Codes & Standards Program.

9. Training programinitial development of training materials or syllabi in response to a gap in existing
training or knowledge among tradesmen/market actors.

10. Tool development and enhancemenbDeveloping savings estimators or enhancing energy modeling
to include new technologies in order to smooth adoption.
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A.2. ETCC Dissemination Survey Instrument

Opinion Dynamics

Effectivenes of ETCC Subscriber ETP Dissemination Efforts
Internet Survey- DRAFT
November2014

This is a webbased survey that will go to a censusf 2,180 Emerging Technologies Coordinating Council
(ETCC3}ubscribers! We will send an email invitation to each email address provided through our sample
request (DR#302) thatincludes a unigue URL link to aiternet survey. In general, the survey seeks to assess
the effectiveness ofdissemination efforts,includingwho the subscribers are the degree of engagementvith
information found through the ETCGand any actions taken due tothe ETCC dissemination efforts.

Areas of Research ‘ Description ‘

Reach Who are ETCC subscribers?

Purpose Why did they choose to subscribe?

Awareness of Dissemination Activities Are ETCC subscribers aware of ETP activities and information?

Engagement Do ETCC subscribers engage with available ETP information?

Actions Talen What effect does the ETP information have on subscribers?

Email Invitation
From: Opinion Dynamics on behalf of the California Public Utilities Commission
Subject:Feedback on theEmerging Technologies Coordinating Coun@TCC)

The California Public Utilities Commission (CPUC) is interested in learning about your opinions regarding
information youfound on or throughthe Emerging Technologies Coordinating Cour(@&I CC)of which you are
a subscriber

The Emerging TechnologiesoGrdinating Council (ETCC) provides a means to coordinate its mensbénergy
efficiency work to facilitate thedevelopment, assessmentand introduction of promising energy efficient
emerging technologies that will benefit California customefSTCC memberare the fourCalifornia's investor
owned utilities (I0Us), the Sacramento Utility District (SMUD), the Los Angeles Department of Water and Power

1 We removed 21 contacts from the existing sample that are known affiliates of ETP.
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(LADWP),and the California Energy Commission (CE@jth oversight of the California Public Utilities
Commisgon (CPUC)

We hope you will take a few minutes to let us know about your impressions.

To ensure that your responses are anonymous, a thiparty research firm, Opinion Dynamics, is conducting
t his survey. To confirm Opi ni on ove® ycondrantiors sgo fo s or
www.cpuc.ca.gov/eevalidation

Please click on the link below to take this short survefNSERT UNIQUE URL TO SURVEY]

Your assistance is critical to this important study, and yopatrticipation will help the CPUC better understand
the performance of this effort. If you have any questions or concerns about this study, please feel free to
contact me. Thank you in advance for your assistance.

Sincerely,

Paula Gruendling

Energy Divisia

California Public Utilities Commission
paula.gruendling@cpuc.ca.gov

Survey Instrument

Thank you for your willingness to providieedback aboutyour experiemce with the EmergingTechnologies
CoordinatingCouncil(ETCQ.

Throughout this survey, we ask a series of questions regarding the Emerging Technologies Coordinating
Council(ETCQ Some of the questions that we ask may not be relevant to your profession or intereBigase
feel free to sAeplpecitc atbhlee 60 Nboopt i on where it applies.

Introduction

S1. Do you work for any of the following organizations?
1. 1work for CEC, SMUD, LADWP, PG&E, SCE, SDG&E or SCG
2. | work for the California Public Utilities Commission (CPUC)
3. lam an evaluaton contractor for the California Public Utilities Commission, the California Investor
Owned Utilities (PG&E, SCE, SDG&E or SCG), LADWP, or SMUD
4. | do notwork for any of these organizations

[ASK IF S14, 2, or 3]
Sla. Are youdirectly involved in administering, evaluating or overseeing ETP as a core paryair job
responsibilities?

[MORE INFORMATION [HOVER OVER DEFINIM@®®erging Technologies Prograis aratepayer
funded program implemented by the four investaywned utilities (IOUs):Pacific Gas & Electric,
Southern California Edison, Southern California Gas, and San Diego Gas & Electric. The program
supports the 10Us energy efficiency programs by identifying new technologies. It also supports
increased energy effiency market demand and technology supply by contributing to the development,
assessment and introduction of new and undattilized energy efficiency technologies. The program is
responsible for running and maintaining the ETCC website.]

1. Yes[THANK ANODERMINATE]
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2. No

S2. Do you recall subscribing to the ETCROVER OVER DEFINITION ON EE®@€rgingTechnologies
Coordinating Coundjl
1. Yes
2. No

Reach

RO. Please indicate in what professional capacity you subscribed to the ETEIEase selectall that apply.
[MULTIPLE RESPONSE]
1. | am an energy efficiency professional
2. lam an emerging technology consumer
3. lam an emerging technology developgvendor, manufacturer or distributor
00. Other: Specify

R1. Please briefly describe your professionalr personalinterest in the ETCC[OPEN END]

R2. Please select the most appropriate description of your professional status:

1. Employed

2.  Unemployed
3. Retired

4. Student

R3. How did you learn abouthe ETCCPlease selectall that apply. [MULTIPLERESP®ISE]
Attended an ETCC event

Attended a norRETCC event

Through friends or cavorkers

Through a utility

Internet search

Participated in a project

Ongoing involvement with the ETCC

00 Other, specify [OPEN END]

NouswN R

98. 1do not recall

Awareness ofthe ETP Program

EAl. TheEmerging Technologies Prograis aratepayerfunded program implemented by the four invester
owned utilities Pacific Gas & Electric, Southern California Edison, Southern California Gas, and San
Diego Gas & ElectricThe program supports the 10Us energy efficiency programs by identifying new
technologies. It also supports increased energy efficiency market demand and technology supply by
contributing to the development, assessment and introduction of new and undgilized energy
efficiency technologies. The program is responsible for running and maintaining the ETCC website.

How familiar are yowvith the Emerging TechnologieBrogrant?

Not at all familiar | Slightly | Somewhat| Moderately | Extremdy familiar
familiar | familiar familiar
1 2 3 4 5
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P2. How interested are you in emergingnergy efficiencytechnologies? MORE INFORMATION [HOVER
OVER DEFINITION]JOR Oemer gi ngcyeeaehggob@®Bimesgiemg technol oc
energy efficiency technologies, systems, or practices that may have significant energy savings
potential but have not yet achieved sufficient market share (for a variety of reasons) to be considered
selfsustai ni ng or commercially viable. 6]

Not at all Slightly [Somewha Very |Extremely
interested |InterestedInterestedinterested Interested
1 2 3 4 5

[ASK IF R2=1]
EA2. Does your job require you to: [1=Yes, 2=No68Not Applicable]
a. Learn about emerging energgfficiency technologie®
b. Purchase emerging energy efficiency technologies
c. Recommend emerging energy efficiency technolog®s
d. Use emerging energy efficiency technologies?

[MORE INFORMATION [HOVER OVER DEFINFION): 0 emer gi ng enerige8®&meeir gi eyt
technologies are new energy efficiency technologies, systems, or practices that may have significant energy
savings potential but have not yet achieved sufficient market share (for a variety of reasons) to be considered

selfsustainingorc o mmer ci al ly viabl e. 6]
Purpose
P1. Please select all of the reasons you chose smbscribe to the ETCCROTATE, KEEP | AT ENIDLTIPLE
RESPONSE]
Please select all that apply (Hover over descriptions) V
a. To get information about the TheETCC Open Foruis a semiannual forum that
ETCC Open Forum provides an opportunity for energgfficient technology

developers and entrepreneurs to present promising
technologies in a brief, structured format.
b. To get information about the This ETCQuarterly Meeting convenes experts from

ETCC Quarterlyleeting industry, research centers, utility and government entities
working to advance energy efficiency. The meetings focu
on policy drivers, emerging technologies and cuttirgige
industry initiatives.
c. To get information about the TheEmerging Technologies Prograis a ratepayerfunded

Emerging Technologirogram program implemented by the four investeowned utilities
Pacific Gas & Electric, Southern California Edison,
Southern California Gas, and Sabiego Gas & Electric.
The program supports the IOUs energy efficiency prograr
by identifying new technologies. It also supports increase
energy efficiency market demand and technology supply
by contributing to the development, assessment and
introduction of new and undexutilized energy efficiency
technologies. The program is responsible for running and
maintaining the ETCC website.
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d. To get information about TRIO

events

Technology ResourcénnovationOutreach(TRIO) is a
program offered through the Emeligg Technologies
Program, which focuses oproviding training and
networking for entrepreneurs and companies that prade
energy saving technologies.

. To get information about a

specific technology

ETCC provides information about a variety of new energy
efficiency technologies, systems or practices.

To get information on an
upcoming event

Events could include an ETCC Open Forum, Quarterly
Meeting, or TRIO, amongst others.

. To get general information abou

emergingenergy efficiency
technologies systems or
practices

Emergingenergy efficiencytechnologies are new energy
efficiency technologies, systems, or practices thatay
have significant energy savings potential but have not yet
achieved sufficient market share (for a variety of reasons
to be considered selfsustaining or commercially viable.

. To submit and receive feedback

on emerging energy efficiency
technologies, systems or
practices

Emergingenergy efficiencytechnologies are new energy
efficiency technologies, systems, or practices thanay
have significant energy savings potential but have not yet
achieved sufficient market share (for a variety of reasons
to be considered seHsustaining or commercially viable.

Other (please describe)

J.

I do not recall (code as 98)

P3. Please choose the broader technology areas that are of interest to you and then the -sategories
that will show up underneath each areaPlease selectall that apply. [MULTIPLE RESPONSE]
[PROGRAMMING NOTE, ONCE THEY SELECT THE LARGEE BREA, THESEMS WILL DROP
DOWN AND THEY REFLECT ETCC SUBSCRIBER FORMS]

1" Lighting I Water Related 4" Building Shell /

A Lighting, Commer|! Hot Water, Controls

A Lighting, Resi de|! Hot Residéendgat |, . Building Cont

1 Day | iCgnimtercial g I Wastewater . Building Enve

1 Day | d Resideritial g I Water Pumpi|, Design Tool s

i Other, specify__|+ Steam Boil e, Ot her speci f

! Ot her , spec ’

I Heating / Cooling / . Cooking /|‘ Process Related

Ventilation Refrigeration » Integrated De

4 HVAC, Commerci al|! Commer ci al , Flnscrctactrasg'nlgrs &

I HVAC, Residential v Refrigerati|, /7P esodher .

i+ Compressed Air S|! Other, spec er. speci

i Variable Frequen

. Underfl oor Air D

i+ Evaporative Cool

1 Heat Recovery

4 Heat Treat ment

! Desiccant System

. Di spl acement Ven

i+ Other, specify__
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1 Motors

A Mot or s, l ndustr.i
1 Motors, small

+ Swimming Pool Pu
i+ Other, specify__

El ectrochro

I Other

i Demand Resp
' Energy Cons
i Transfor mer
I Optical Sen
I Power Suppl

1

1

1

Drycleaning

Ot her , spec

Awareness of Dissemination Activities

W1

1. Yes, visited he ETCC Website
2. Yes, read the ETCC Insight Newsletter

3. I have not done eithe[SKIP TO §&]

[ASK IF W1=1]
W2.

oghrwnE

[ASK IF W12]
W3,

abkwpnE

Never

[ASK IF W1=18 W2 6]
W4.

Howo f t en
Every time it is written
Almost every time
Occasionally
Almost never

do

you

read t

How often do you typically visit the ETCC website?
Several times a week

Several times a month

About once a month

Once eventwo months

A few times a year
I have not visitedthe ETCC websitsince | subscribed

he

ETCC

Il nsi ght

Ne ws |

Since January 2013 have youdownloadedany reports published on the ETCC website?

Have you visited the ETCC websitav{yw.etccca.com) or read the ETCC Insight Newsletter since
January 2013?Please selectall that apply. [MULTIPLERESPONSE]

etter é

W4a. Since January 2013 have youused any of the information that you downloaded from the ETCC

1. Yes
2. No
[ASK IF W4=1]
website?
1. Yes
2. No
[ASK IRWV4a=1]

W4b. How did you use the information? [OPEN END]

[ASK IF W4=1]
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Data Collection Instruments

W4c. Since January 2013 have youshared any of the information that you downloaded from the ETCC
website?
1. Yes
2. No

[ASK IF W4e1]
W4d. With whom did you share the informationfOPEN END]

W5.  Did you read any of the following information through the ET@@kaseselectall that apply. [ROTATE
[MARK AS 1 if checked and O if not checked]

Please select all that apply V

a. Overview of the Emerging Technolo@yogram

b. Emerging TechnologiProgram project reports and fact sheets

c. Information on upcoming meetings & events

d. Information aboutproposing an emergingtechnology for ETCC

consideration or utility review

e. Emerging Technology News

f. None of the above

Engagement

[ASKFOR EACM/5ae=1]
El. How easywasit to find the <INSERTW5ae> through the ETCC?

Very Difficult | Difficult | Neutral Easy |Very easy
1 2 3 4 5

[ASKFOR EACM/5ae=1]
E2. How useful was thed NSERTW5ae>?

Not at all useful Slightly Moderately very | Extremely
useful useful useful
useful
1 2 3 4 5
E3. How often do you learn new informatiothroughthe ETCC?
Never Almost Almost Not Applicable
never |Occasionallevery time Every time
1 2 3 4 5 96

E4. How much doyou agree with each of the following statements. [ROTATE]

Strongly | Disagree| Neutral | Agree| Strongly Not
Disagree 2 3 4 Agree | Applicable
1 5 96

a. | would recommend theETCCo others
who are looking for information abour
emergingtechnologies
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Strongly | Disagree| Neutral | Agree| Strongly Not
Disagree 2 3 4 Agree | Applicable
1 5 96
b. Information or articles found throughhe ’ ’ ' ' '
ETCGre helpful for my dayto-day work
c. Information found through the ETCC hg ’ ’ ' ' '
increased my level of knowledgeelating to
emerging technologies
E5. How often do you[ROTATE]
Almost Not
Never | Almost every | Every | Applicable
1 never | Occasionally| time time 96
2 3 4 5

technologies?

a. Lookto the ETCGQvhen searching for ’
information about emerging efficient

y

’

through
colleagues?

b. Send information thatyou found
the ETCCto friends or

E6.
[ROTATE]

Since January 2013 have you done any of the following? [RECORD 1=Yes, 2=Niz; Bot Applicable]

a. Attendeda meeting, presentation or conferencewith representatives fromthe ETCC?

b. Encounteredemergingtechnologyi nf or mat i on

t hrough

your

c. Attended anyevents (such as the ET Summit, Open Forum and TRIi€tgd by the ETCE

Actions Taken

Al.

1=Yes, 2=No, = Not Applicable]Please selectall that apply.
1. Purchased a featured technology?
2. Recommended a featured technology?
3. Used a featured technology?

[ASK IF A=1, 2, or 3]
A2.
END]

[ASK IF Al1=1, 2 or 3]
A2a

how often do you use information fronthe ETCC tdelp make that decision?

Never Almost every|
Almost never | Occasionally| time Every time
1 2 3 4 5

[ASK IF A=1, 2 or 3]

Have you taken any of the following actions related to technologies featured by the EAf[RECORD

What technologiesdid you[READ IN BASED ON #Aglsponses: purchase, recommend, or use[OPEN

When youREAD IN BASED ON Al responses: purchase, recommend, orarseferging technology,

ut
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AS. How influential was the information you found througthe ETCGn your decisionto [READ IN BASED

ON Al responses: purchase, recommend, or ughis technology?

Not at all influential

Slightly
influential

Moderately
influential

Very
influential

Extremely
influential

1

2

3

4

5

[ASK IF A3=3,4,5]

A4 Why did you give this rating? [OPEN END]
A5. Have you oryour organization submittedan emergingtechnology for ETCC consideration or utility
review?
1. Yes
2. No
6. Not Applicable
[ASK IF A5=1]
AB. What technology did you submit? [OPENB]
[ASK IF A5=1]
A7 . Did you submit your technology through the ETCC website?
1. Yes
2. No
[ASK IF A5=1]
A8. How influential was the information you received througthe ETCCon your decision to submit this
technology?
Not at all influential. Sllghtly l\_/Ioderat_eI;_ Very _Extremgly
influential| influential [influential|  influential
1 2 3 4 5
[ASK ALL]
A9. What, ifanything,would you change about the ETC@&ebsite or newsletterto make them more useful

for you?
1. [OPEN END]

2. | would not change anything

Company Information

[ASK IF R2=1ELSE SKIP TO €5
CL

C2.

What is the name of your company or organizatiof@PENEND]

What is your role at your company or organization? [OPEN END]

[ASK IF RO=1 OR,/RESPONDENT IS ENERGY EFFICIENCY PROFESBIONAER

C2

apply. [MULTIPLE RESPONSE]

1. Energy Efficiency Constittg
Energy Efficiency Implemeation

2.

3. National Laboratory

Which of the following categories best describes your company or organiza?i®fease selectall that

PY201332014 Emerging Technologies Program Targeted Effectiveness StiBport
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Research Institute

University/Academic Institution

Nonprofit/Foundation

Utility

Government Agency

Investor (VCs, Angels, Corp Ventures, Private Equity, etc.)
00 Other, specify [OPEN END]

96. Not applicable

COoNDO A

[ASK IF RO=23, 4, RESPONDENT IS THHOOLOGY CONSUMER OR DEVELOPER, or]OTHER

C3 Do you, or your company, [READ IN IF R0=3: develop, distributeseiremerging technologies, READ
IN IF RO=2A; purchase emerging technologies, READ IN IF RO=4: work] for any of the following facility
types?
1. Agricultural

2. Construction

3. Education- College or universityschool

4. Food processing

5.  Government Agacy

6. Grocery or convenience store

7. Health Services (including medical office, dental office, hospitals, medical laboratory)

8. Industrial processing/manufacturing

9. Lodging / hospitality

10. Investors/Capital providers (VCs, Angels, Corp Ventur@gyate Equity, etc.)

11. Manufacturing or assembly (including industriacale food or beverage)

12. Office such as finance, insurance, real estate, or professional services

13. Property management

14. Retail

15. Restaurant or other food service (ekeding industrialscale food preparation)

16. Supermarket

17. Wholesale Trade or warehousing

00. Other, specifyfOPEN END]

96. Not applicable

CA4. What sector(s) do you work infMULTIPLE RESPONSE]
Commercial

Industrial

Residential

Agricultural

Government

Academic

00 Other, specify [OPEN END]

96. Not applicable

ogakrwhE

C5. What is <if yRurzip2cod®,,4 itfhemRml =01, t hyou compahywhemr you ¢ 0 d ¢
worké 2 [NUMERIC OPEN END]

Thank you for your participationn this important study!
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Appendix B.PPM and PIP objectives

B.1. Statewide PPM and PIP Objectives

Below we provide the IOU PIP objectives as provided in the 262814 PIPs.

Table1.201352014 ETP IOU PIP Objectives

201352014 Subprograms Objectives SCE  SDG&E SCG |
Screen, select, and implement targeted
technology development support projects to 2 18 2 2
Technology Development Suppo benefit EE measure development
Conduct technology developer outreach
3 2 2 2
through workshops
Assess EE measures, including IDSM 29 34 8 10
measures
Technology Assessments Transfer measures from the ETP into the EE
programs, with the goal of producing energy 8 10 3 4
savings and/or demand reduction.
Conducttechnology introduction activities 8 6 2 2
Technology Introduction Support| conduct Technology Resource Innovation 1 3 1 1
Program (TRIP) Solicitations

Source: IOU 20132014 PIPs.

Below we provide the IOU PPM as provided in the 2@2014 PIPs for each IOU.

Table2. PG&E 20132014 ETP 10U PPM
Metric Type Description

IOU Reporting
Frequency

1. The number of new Oprovendé ET measures ad
* O0Adoptiond means meuwsscustomers ttrough VO iprograms. Adopitian ofd  2b (2b=annually)
measure may be attributed to one or more ET subprograms

2. Potential energy impacts* (energy savings and demand reduction) of the adoptedradasures
into the EE portfolio.

* Potential energy impacts to be reported based on ET project findings and estimated market
potential (reported through quarterly ET database updates)

1. Number of ETP measures which have undergone TA that are adopte
into the EE portfolio, including but not limited to each of the following:
(a) Advance HVAC technologies 2b
(b) High efficiency plug loads and appliances
(c) Advanced lighting technologies

Scaled Field Placements | 1. Number of ETP measures that have undergone SFP and are adopteg
(SFP) into the EE portfolio.

1. Selfreported increase in knowledge by randomly selected sample of
targeted stakeholders who either 1) visited the DS or 2) were informed 2b
about the DS in a workshop about benefits of the DS.

2b

Technology Assessment
(TA)

2b

Demonstration
Showcases (DS)
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Metric Type Description

IOU Reporting

Frequency

Market and Behavioral | 1. Selfreported increased in knowledge among internal ET stakeholders

Center (TTC) available in the market).

Studies (MBS) about the technologies targeted by the M&B studies. 2b
1. Number of new performance specifications and/or Use Cases*
produced as a result of TDS subprogram. 2b
Technoloay Develo men** OUse CasesO describe the need
Support ('QI]}IIDS) P 1 2. Number of new performance specifications and/or Use Cases
presented to manufactirers/private industry for possible action.* b
I . . .
OPossible actiond means that t
considered TDS results in their product development efforts.
Techno.logy Resource 1. Percent of attendees whaoluntarily respond and selfeport increased
Incubation and Outreach X . . g 2b
(TRIO) understanding on how to do business with utilities.
. 1. Number of ETP measures evaluated at the TTCs in support of ET
Technology Testing Assessments Subprogram that are adopted into the EE portfolio (and/of 2b

Source: PG&E 20132014 PIP.

Table3. SCE 20132014 ETP IOU PPM
Metric Type Description

IOU Reporting

Frequency

1. The number of new "proven" ET measures adopted* into the EE Portfolio.

* 0Adoptiond means meusecustomersithsougn 1O& prbgaaimg. &doption 2b
a measure may be attributed tane or more ET sulprograms
2. Potential energy impacts* (energy savings and demand reduction) of the adopted ET meast
into the EE portfolio. 2
* Potential energy impacts to be reported based on ET project findings and estimated mar
potential (repated through quarterly ET database updates)
1. Number of ETP measures which have undergone TA that
adopted* into the EE portfolio, including but not limited to each of th
following:
Technology Assessmern (a) Advance HVAC technologies 2b
(TA) (b) High efficiency plug loads and appliances
(c) Advanced lighting technologies
* 0Adoptiond means meuaecustoraersithsough
I0U programs.
1. Number of ETP measures that have undergone SFP and agepted*
Scaled Field Placemen|into the EE portfolio. b
(SFP) *0Adopti ond means me asecustomersshroagi
10U programs.
Demonstration 1. Selfreported increase in knowledge by randomly selected sample
Showcases (DS) targeted stakeholders who either 1) viged the DS or 2) were informe 2b
about the DS in a workshop about benefits of the DS.
Market and Behavioral 1. Selfreported increase in knowledge among internal ET stakeholde b
(M&B) Studies about the technologies targeted by the M&B studies.
Technology Developmen 1. Number of new performance specifications and/or Use Case 2b
Support (TDS) produced as a result of TDS suprogram.
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IOU Reporting
Frequency

Metric Type Description

* 0Use Casesod6 describe the need

2. Number of new performance specifications and/or Use Cas
presented to manufacturers/private industry for possible action.*

* OPossible actiond means tha 2b
considered TDS results in their product development efforts.
Technology Resourc¢ 1. Percent of attendees who voluntarily respond and sebport 2b

Incubation and Outreach | increased understanding on how to do business with utilities.

1. Number of ETP measures evaluated dahe TTCs in support of E
Assessments SubProgram that are adopted* into the EE portfoli
(and/or available in the market). 2b
*OAdopti ond means me asecustemersshroagh
10U programs.

Technology and Testin
Center (TTC)

1. Status of progress towards completion of roadmap (i.e., plan ar
recommendations) to support the development of a national standal 2a
diagnostic protocol (activities, concrete actions taken).

Source:SCE 201362014 PIP.

Technologies and Systen
Diagnostics

Table4. SCG 20132014 ETP IOU PPM

. e IOU Reporting

1. The number of new "proven" ET measures adopted* into the EE Portfolio.
* 0Adoptiond means me-ass cust@mers throughvi@U progrdimis.eAdoptia 2b
of a measure may be attributed to one or more ET syioograms

2. Potential energy impacts* (energy savings and demand reduction) of the adopted ET measu
into the EE portfolio.

* Potential energy impacts to be reported based on ET project findings and estimated marl 2b
potential (reported through quarterly ET datase updates)

1. Number of ETP measures which have undergone TA that

adopted* into the EE portfolio, including but not limited to each of thi

following:
Technology Assessment | (a) Advance HVAC technologies ob
(TA) (b) High efficiency plug loads andppliances

(c) Advanced lighting technologies

* 0OAdoptiondéd means me a-gse rcustomers

through IOU programs.

1. Number of ETP measures that have undergone SFP and ¢
Scaled Field Placement | adopted* into the EE portfolio. 2b

(SFP) * 0OAdoptiondéd means me a-gse rcuestomers
through IOU programs.

1. Selfreported increase in knowledge by randomly selected sample
targeted stakeholders who either 1) visited the DS or 2) were informe 2b
about the DS in a workshop about benefits of the DS.

Demonstration
Showcases (DS)

Market and Behavioral | 1. Selfreported increased in knowledge among internal E

(M&B) Studies stakeholders about the technologies targeted by the M&B studies. 2b
Technology 1. Number of new performance specifications and/or Use Cases
Development Support produced as a result of TDSub-program. 2b
(TDS) * 0Use CasesO describe the neei
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. e IOU Reporting

2. Number of new performance specifications and/or Use Case
presented to manufacturers/private industry for possible action.* *

OPossible actioné means t hat 2b
considered TDS results in their product development efforts.

Technology .

Resource Incubation 1. Percent of attendees who voluntarily respond and seport b

and Outreach increased understanding on how to do business with utilities.

1. Number of ETP measures evaluated at the TTCs in support of

Technology and Testing Assessments Su_kProgram that are adopted* into the EE portfolic

Center (TTC) (and/or available in the market). 2b
* 0OAdoptiondéd means me a-gse rcustomers
through IOU programs.

Source: SCXR01362014 PIP.

Table5. SDG&E 20132014 ETP 10U PPM
Metric Type Description

IOUReporting
Frequency

1. The number of new "proven” ET measures adopted* into the EE Portfolio.
* 0Adoptiond means endwsecustomers tlrough VQliplograms. eAdoption o 2b
measure may be attributed to one or more ET sygsograms

2. Potential energy impacts* (energy savings and demand reduction) of the adopted ET measures
the EE portfolio.

* Potential energy impacts to be reported based on ET project findings and estimated market poten
(reported through quarterly ET database updates)

1. Number of ETP measures which have undergone TA that are adopted* i
the EE portfolio, including but not limited to each of the following:

(a) Advance HVAC technologies

(b) High efficiency plug loads and appliances 2b
(c) Advanced lighting technologies

* 0Adoptiond means meuwsescustomers tiroughVQOd
programs.

1. Number of new performance specifications and/or Use Cases* producg
as a result of TDS suiprogram. 2b
Technology * 0Use Caseso6 describe the need f

Development Suppor{ 2. Number of new performance specifications and/or Use Cases present
(TDS) to manufacturers/private industry for possible action.*

* O0Possible actiond means that th
TDS results in their product development efforts.

2b

Technology
Assessment (TA)

2b

NEW: Technolog
Introduction Support

Source: SOB&E 201352014 PIP.

Number of technology introduction support projects initiated. 2b
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Appendix C.Detailed Aggregate Analysis Information

C.1. 2013062014 Adoptionand Technical Potential by ETP Database

As noted in thereport, 44 ETPprojects have been adopted into EE programs in PY20132014. The majority
of the adopted projects are from PG&EBnd SCE There are no numeric adoption objectives overait for the
subprograms but ETP had PPM to track and report measures@ated into the IOU EE portfolidelow are the
projects, by 10U, that were adopted into the EE programs.

C.1.1. PG&EAdopted Projects

é Thel6 PG&E projectsadopted are primarily in theC&lsector.
A All 16 projects have the EE program they were transferred to ardl except onehave the EE program
measure number they were transferred to

2 Adoption metric is the cumulative number of new E¥@commended measures that are adopted each year into the EE
portfolio. OAdoptedod me ausscustomersshuough IOU progeamawith aauhidue pottfaio IB.n d
Adoption of a measure may be attributed to one or more ET subprograms.
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Number

ETP Project

Table6. 201362014 ETPPG&E Adopted Projects

Project Name

Subprogram

Technology

EE Program Recommended

for Technology Transfer

PG&E | ETO9PGEQ917 Laboratory Testing of Heat Pump Water Heaters Technology Assessment Other HEER

PG&E | ET10PGE1001] Heat Pump Water Heaters (HPWH) Fietudy Technology Assessment Water Heating HEER, 3P, Commercial

PG&E |ET11PGE2201] CLTC Lighting Demonstration Project Technolgggplggoductlon Lighting Commercial

PG&E |ET11PGE3161 Pulse EnergyDashboard w/Energy Mgr. Tech Technology Introduction Whole Building, Energ Commercial WB Program
Assessment (Phase A) Support Management Systems

PG&E |ET11PGE3162 Pulse EnergyDashboard w/Energy Mgr. Tech Technology Introduction Whole Building, Energ Commercial WB Program
Assessment (Phase B) Support Management Systems

PG&E | ET11PGE3251 Follow Up Linear Panel and Controls Study (GSA) Tec“”"gﬁg{)’gg‘)d”c“o” Lighting C.I,A

PG&E | ET12PGE1011] Assessment of Directional LEDs Technology Assessment Lighting Lighting

PG&E | ET12PGE103]] Integrated Occupancy Sensor (Contra Costa Co.) Technology Assessment Lighting Lighting

PG&E | ET12PGE1481 Fry's- Advanced LED Indoor fixtures and Technology Assessment Lighting Commercial
replacement lamps

PG&E | ET12PGE2201 Food Service Technology Demo Kitchen Technolggg;ggoducnon Cooking Commercial, Food Services

PGRE | ET12PGE3151 Food Service Tech Load Shifting Ice Machines Technology Introduction Cooking Commercial, Food Services
(Phase A) Support

PGRE | ET12PGE3152 Food Service Tech Load Shiftiige Machines Technology Introduction Cooking Commercial, Food Services
(Phase B) Support

PG&E | ET12PGE3191] Water Heaters Alt. Technologies (Phase A) Techno?gg;ggoductlon Water Heating HEER

PG&E | ET12PGE3301] PAR/MR LED Pilot Te‘:h”"'ggg'ggr?d“c“o” Lighting Lighting

PG&E | ET12PGE3351] Safeway- Advanced LED Track Fixtures Techno?gg;ggoductlon Lighting Lighting

PG&E | ET13PGE1101] Submersion Cooling for Data Centers Technology Assessment Data Center Cooling Eﬂzr:gtraéglal,Customlzed

PG&E | ETO9PGEQ917| Laboratory Testing of Heat Pump Water Heaters Technology Assessment Other HEER

PG&E | ET10PGE1001] Heat Pump Water Heaters (HPWH) Field Study Technology Assessment Water Heating HEER, 3P, Commercial

Source IOUReported and ETP Database
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C.1.2. SCE Adopted Projects

é The19 SCEprojects adopted are primarily in theC&Isector.
A Only 4 of the 19projectshave the EE program they were transferred,tout all 19 have the EE program measure number they wetransferred
to.

Table7.201382014 ETPSCE Adopted Projects
EE Program
Project Name Subprogram Technology Recommended for
Technology Transfer

ETP | ETP Project

IOUs Number

VSD Evaporative Fan Control for Waitk
Coolers

SCE | ET10SCE1110 VRF for Lodging Application Technology Assessment HVAC Unknown

Customized Program,
Energy Efficiency for
Entertainment Centers
(ENTC) Multifamily
Energy Efficiency Rebate
SCE |ET10SCE113( LED Light for Commercial Pools Technology Assessment Lighting Program (MEER), Lightin
Innovation Program,
School Energy Efficiency
Program (SEEP),
Adelanto Energy Leader
Partnership (PADE

SCE |ET10SCE1190 LEDRecessed Luminaire Technology Assessment Lighting Unknown

SCE | ET10SCE1050 Technology Assessment Process Unknown

SCE | ET10SCE1200 OTE Optimization for Waste Water Treatme Technology Assessment Water Treatment, Unknown
Plants Process
SCE |ET10SCE122(0 L Prize ALamp for Hospitality Applications TechnologyAssessment Lighting Unknown
SCE |ET10SCE123(0 L Prize ALamp Laboratory Assessment Technology Assessment Lighting Unknown
Energy Efficiency for
SCE |ET10SCE1290 LED ALamp Laboratory Assessment Technology Assessment Lighting Entertainment Centers

(ENTC), Multifamily
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ETP
I0OUs

ETP Project
Number

Project Name

Subprogram

Technology

EE Program
Recommended for
Technology Transfer

Energy Efficiency Rebate
Program (MEER),
Adelanto Energy Leader
Partnership (PADE),
Agriculture Deemed
Energy Efficiency
Program, Cal Dept of
Corrections and
Rehabilitation EE
Partnership (PC

Vacuum Sealing/Packaging Machines for

Commercial HVAC Packaged Units

Support

SCE | ET10SCE1450 . Technology Assessment Process Customized
Food Service
SCE | ET10SCE2020 ZNE Home Retrofit Demonstration Showcasg Whole Building | Unknown
SCE |ET11SCE1190 HVAC Electrostatic Filter Technology Assessment HVAC Unknown
SCE | ET11SCE122( LED Lighting for Cold Cases Technology Assessment Lighting Unknown
SCE | ET11SCE1221 Exterior LED Lights with Occupancy Sensor| Technology Assessment Lighting Customized
SCE | ET11SCE2030 ZNE New Home Site 1 DemonstrationShowcase| Whole Building | Unknown
SCE |ET11SCE302(0 LED Downlights Scaled Field Placement Lighting Unknown
SCE | ET13SCE105¢ R 1Y Retrofit Technologies Assessment (RT 1006100y Assessment HVAC Unknown
Supply Fan Cycling Control)
RTU RetrofiTechnologies Assessment
SCE |ET13SCE107( (Stepped Fan Speed Control based on Technology Assessment HVAC Unknown
occupancy)
SCE | ET13SCE116( Contact Toasters For Foodservice Technology Assessment Process Unknown
SCE | ET13SCE7030 Development of an FDD Test Method for Technology Developmen HVAC Unknown

Source IOUReported and ETP Database
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Detailed Aggregate Analysis Information

C.1.3. SCG Adopted Projects

é Thefour SCG projectadopted are split between theaesidentialand the C&lsectors.
A Of thesefour projects, all have the EE program they were transferred bmt none have the EE program measure number they were transferred

to.
Table8. 201362014 ETPSCG Adopted Projects

EE Program

ELErl:ggreCt Project Name Subprogram Technology Recommended for
Technology Transfer
SCG | ET12SCG0017 | MF VFD Recirump (TA) Technology Assessment HVAC Resgjf?irggﬂf;ergy
SCG | ET13SCG0002 | Energy Star Fryers SFP Technology Introduction Process Commgrqal energy
Support efficiency
SCG | ET13SCG0003 |Lang Demand Stovéop Field Testing | | chnology Development | 5 oo Commercial energy
Support efficiency
SCG | ET13SCG0004 |i-OStat (KurAStat) Lab Testing Technology Assessment HVAC Res'gf‘?irgfr']f;ergy

Source IOUReported and ETP Database
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Detailed Aggregate Analysis Information

C.1.4. SDG&E Adopted Projects

é Thefive SDG&E projectadopted are all in the C&lsector.
A Of thesefive projects, all have the EE program they were transferred to, but oahe has the EE program measuraumber it was transferred

to.

Table9. 201362014 ETPSDG&E Adopted Projects

ETP IOUs ETP Project Number Project Name

Subprogram

Technology

EE Program
Recommended for

Technology Transfer

SDG&E | ET11SDGE0016 gsz‘;‘lgg dogtiioégﬁsngﬂgﬂo““’ith Technology Assessment HVAC EEBI

SDG&E | ET12SDGE0001 |Bidevel Gas Station Lighting Technologie TeChno'gSgp'QgOd“C“O” Lighting EEBI/EEBR
SDG&E ET12SDGEO003 | RTU Efficiency Technology Assessment HVAC EEBI/Commecial HVAC
SDG&E | ET12SDGE0004 |Shower Monitor and Alarm System Tec“”"'g%g;‘t’ebpmem Water Heating

SDG&E | ET13SDG7011 |LED Strip Lighting for Alcoves TeCh”O'ggu%E;‘t’e"’pme”t Lighting EEBI

Source IOUReported and ETP Database
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ETP Tactic Definitions

Appendix D.ETP Tactic Definitions

ETP haden tactics available for use for its projects. Short definitions of each are provided below.

)

Lab evaluation:Laboratory testing of a technology to evaluate performance claims and overall
effectiveness.

Field evaluation In-situ testing of a technology to evaluate performance claims and overall
effectiveness.

Behavioral study Targeted research to understand customer needs, perceptions, acceptance,
and o6decision triggersd towards bedonethmougunder ut
either primary or secondary research.

Market study. Targeted research to understand overall market readiness or potential for a new
or underutilized technology. This may be done through either primary or secondary research.
Demonstration stowcase A realworld display of technologies at a site that is intended to
expose target audiences to new measures. It is open to the public or an interest group, many
viewers are encouraged to visit, and it highlights a systems approach rather than anividlal
measure.

Scaled field placementP | acement of a new technology in a c
of educating endusers or stakeholders through firsthand experience with the technology.
Paper study Calculations, modeling, and/or literature review to evaluate performance claims
and overall effectiveness. Desk review only.

Test standard developmentTargeted opportunities to develop standard test protocols for
energy efficient products in support ofite statewide Codes & Standards Program.

Training program Initial development of training materials or syllabi in response to a gap in
existing training or knowledge among tradesmen/market actors.

Tool development and enhancementDeveloping savings estim@rs or enhancing energy
modeling to include new technologies in order to smooth adoption.

)

)

)

>

p>2) p>2) p>2) p>2)

p>2)
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Technology Analyses

Appendix E. TechnologyAnalyses

The evaluation team selected ten technologies ETP had performed several projects on to include in
the analysis. Out of these ten, two LED tecblogies (screwin LEDs and troffer LEDs) were not
commented on by any of the experts, and these technologies were subsequently dropped from the
analysis due to lack of data. The remaining eight technologies are:

Plugload efficiency

Domestic hot water heapumps

HVAC heat pumps (e.g., ground source, variable
Smart thermostats

Commercial wholebuilding EMS/continuous commissioning systems

Advanced lighting controls for commercial spaces (i.e., midénsor control systems)

N o g s~ w DN PRF

Residential Zero Net Engy retrofit
8. Boiler controls (reset/other load limiting control systems)

Information was gathered and analyzed for each technology individually and then aggregated to yield
the results presented in the report (for more details, see Section 5.1). The analy$or each technology
are included here. Each contains a number of pieces:

A Summary of the technology.

)

Identification of barriers Each expert was asked to describe the major barriers to adoption
facing this technology. If multiple expertéindicated the same barrier, it was tallied in the
frequency of responses for each barrier. The evaluation team also categorized the barriers into
six categories (savings, technical feasibility, costs, custorssde, supplyside, and grid
effects).

A (Table 1)Description d barriersand their frequenciesfrom expert interviews

A (Figure 1)Summary of barriers by category type

p>2)

Information on ETPractics After identifying the barriers, the experts were shown a snapshot
that provided brief information about each of the project& TP performed for the technology
and the tactics that were used. The summaries are derived from the Project Descriptions in
the ETP Database. The experts were asked to comment if the projects matched the barriers
they identified. They could also commentroif there were any gaps in the project coverage,
redundancies, and projects that seemed unneces
system tosort the comments as either positive (green), neutral or a criticism with conditions
(yellow), and negatie or a direct criticism (red) to also assess the general tone of the experts
towards ETPOs activities for a technology.
A (Figure 2) Snapshot of ETP projects amactics performed on the technology

A (Peer Comments) Expert comments on the ETP projects

b

ProjectBarrier Matching After the interview was complete, the evaluation team put the
identified barriers and the ETP projects together to assess how much ETP was addressing the
barriers the experts noted for the technology. This was done by listing each of Hagriers
identified for the technology and the projects in a matrix. For each project, the evaluation team
determined whether the description provided in the database showed tipeoject to directly,
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Technology Analyses
indirectly, or not address each barrier (see Section 1.4.1 for an explanation of direct/indirect
matches).
A (Figure 3) Matrix of the identifiedarriers mapped tothe ETP projects

A Overall findings, takeaways, and missed opportunities
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Technology Analyses

E.1. PluglLoad Efficiercy

Plugload efficiency refers to technologies that targets energy reductions from appliances and other
end-uses that consumers plug directly into a wall socket. It is primarily comprised of plogd controls,
such as smart strips or smart sockets, but eaalso include appliancespecific efficiency efforts. These
can include energysaving computer modes or superefficient internal component3hree of the ten
experts responded on this technology.

E.1.1. Identification of Barriers

Table10. Summary of Expertdentified Barriers for Plug-oad Efficiency

Frequency, Category Description

Persistence 2 Savings | Many devices in this category are impermanent anc
portable, so there is a question as to whether
savings can be counted on after it ifirst installed

Macro savings 2 Savings | Uncertain how large the overall savings potential is
potential it might be minimal in the grand scheme of things
from a program administrator's perspective, and
there might be too much attention paid to it based
on the level of savings

Diversity of loads 2 Savings | It's unclear what will be controlled and what loads
will be included. The loads attached to the device
may change over time, or the load use may change
which will change the savings expected. Like
persistence, changes in the use of the device from
the baseline alters the savings

Corporate policies 2 Customer | Disparate decisioamaking power impedes adoption,
side e.g. corporate vs. IT vs. facilities

Consumer 2 Customer | Thecustomer must be able to correctly install and

education/behavior side use the device in order for it to save energy

Costeffectiveness 1 Costs | Do the savings of the products justify the costs, or
could a lowtech option or education result in similar
savings?

Market 1 Customer | There are a number of products available in this

fragmentation side space and no clear ways to compare the products,

which can lead to customer confusion
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Figurel. Summary of Barrier Categories for Pldgpad Efficiency

7
6 Number of Barriers
Frequency
5
4
3
2 —
1 _
0 T T T T
o - & 2@ N S
& ) @%« & g}b /G_}b Io%
%@‘ Drbc-’ 0\ Q\‘\ )
N &° X &
& od
<&

E.1.2. ETP Activities
Figure2. Snapshot of ETP Projects for Plagrad Efficiency

PLUG-LOAD EFFICIENCY Number of Projects: 5
Tactics Projects:

Field evaluation

1. Report the best data on energy savings from PC and imaging equipm
(printer/scanner/fax/copier)

Scaled field placement

2. Place smatrt strips in the field with two third party direct install contract
with enhanced M&V

Scaled field 3. Create baselines for and validate new mid-stream incentive model fo
placement load products, where retailers are paid incentives based on the savings
achieved on a weighted average from the previous year

Scaled field placement
Field evaluation

Behavorial study

Test standard development

PPN

Field evaluation
40%

4. Study satisfaction and experience with a smart strip delivered through
direct install program
5. Test power levels of internal components, such as graphics cards, to
determine cost-effectiveness of requiring more efficient components in
initial assembly through T20 or Energy Star.

m Behavorial
study

W Test standard
development

Note that one project included in the original snapshot was found to be cancelled through further research and was dropped
from the analysis.
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Technology Analyses

PeerComments
‘ I't'"s good they are |l ooking at different
codes & standards) because the technology itself isn't in question.
“ This set of activitbres is comprehensive

' C A schneidet ekpanding to coderiented plugload activities: how do we get these
devices into the codes?

‘ Direct install can be problematic i1 f th
' CA shoul d e x ploadrcantrots hsgpotensakeM&Xobls p | u g
‘" The savings for these technologies migh

‘ There doesn't appear to be anything tar
might look at that

l ‘“ They ar e mi s stheraggesteheegy wastér Bneongpleigads in homes.
E.1.3. ProjectBarrier Matching

Tablel1l. ETP ProjecBarrier Matching Matrix for Plugoad Efficiency

Barrier/ETP Project Category 112]3]4 .

i 1 * *
Persistence Savings X « Directly addresses
Macro savings potential Savings X[ X barrier
Diversity of loads Savings X . Indirectly addresses
Corporate policies Customer-side barrier
Consumer education/behavior Customer-side X *
Cost-effectiveness Costs X
Market fragmentation Customer-side

Note: the number and colors listed above correspond to the project and activity listed in the snapshot (

Frequency| Category Description

Persistence 2 Savings | Many devices in this category are impermanent anc
portable, so there is a question as to whether
savings can be counted on after it ifirst installed

Macro savings 2 Savings | Uncertain how large the overall savings potential is
potential it might be minimal in the grand scheme of things
from a program administrator's perspective, and
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there might be too much attention paid to it based
on the level of savings

Diversity of loads 2 Savings

It's unclear what will be controlled and what loads
will be included. The loads attached to the device
may change over time, or the load use may change
which will change the savings expected. Like
persistence, changes in the use of the device from
the baseline alters the savings

Corporate policies 2 Customer | Disparate decisioamaking power impedes adoption,
side e.g. corporate vs. IT vs. facilities

Consumer 2 Customer | Thecustomer must be able to correctly install and

education/behavior side use the device in order for it to save energy

Costeffectiveness 1 Costs | Do the savings of the products justify the costs, or
could a lowtech option or education result in similar
savings?

Market 1 Customer | There are a number of products available in this

fragmentation side space and no clear ways to compare the products,

which can lead to customer confusion

Figurel) above.

Key Findings:

p>2)

There is sgnificant alignment to saving®riented barriers and remaining market questions

(perhaps to a fault, according to one of the respondents)

> >

delivery methods

There is imited to no alignment on customeside barriers
Although not specifically identified as a barrieETP madestrong efforts at validating practial

Plugload efficiency sipports the strategic goabf net zero buildings
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E.2. Smart Thermostats

Smart thermostats are internetconnected thermostats, which allows for remote control through web
or mobile interfaces making it easier to setrad maintain proper setpoints and schedules and enabling
automated demand response. Some thermostats have learning capabilities (e.g., selieduling) but
that is not an essential characteristic. They apply to both residential and commercial setting, thlou
the context of this particliar project set was residential Three of the ten experts responded on this
technology.

E.2.1. Identification of Barriers

Table12. Summary of Experdentified Barriers for Smart Thermostats

Frequency Category Description

Variability of consumer baseline usage and
Savings uncertainty 3 Savings | behavioral interaction with the unit; "ovethe-air"
updates may change how the unit operates
Customer Many market playersoffering many different takes
Market fragmentation 2 side on this product category without simple ways to
compare them, leading to customer confusion
Relatively costly compared to legacy technology
Costs 1 Costs th!s_ is particularly prob_lematlc_: for singléuel
utilities that cannot claim savings from both
electric and gas
Connectivity 1 Cu;tg(ranep Internet access is common but not ubiquitous
Product quality 1 Techn_ic_:al Units not working oubf-the-box
feasibility
Installation quality 1 Supplyside Eglgr installation leadsto product failure in the
. . In some cases there may not be a compelling
Value proposition 1 Supplyside story from manufacturers on the technology
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Figure3. Summary of Barrier Categories for Smart Thermostats

E.2.2. ETPActivities
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Figure4. Snapshot of ETP Projects for Smart Thermostats

SMART THERMOSTATS

Number of Projects: 10

Tactics

Projects:

Scaled field placement
Lab evaluation

Field evaluation

Paper study

Scaled field placement
1&2. (Two projects - phases 3 and 4 of 4-phase project) Test usability, savings,
and functionality of a Wi-Fi enabled thermostat with behavorial software with two
customer populations.

10%
10%

50%

30%

Scaled field
placement

Lab
evaluation

Field
evaluation

Paper study

3. Launch statewide trial to evaluate software that can be added to existing
manufacturer products without forcing customers to purchase new products
4. Test performance of NEST thermostats in homes

5. Test savings/performance of several smart thermostats in homes

Lab evaluation

6. Phase 1 of 4 phase project - evaluate performance, communication, and
interference issues of Wi-Fi thermostat with behavorial software

7. Similar evaluation for the thermostat with a different algorithm software

8. Establish smart thermostat test protocol to qualify new devices to participate
in future incentive programs.

Field evaluation

9. Phase 2 of 4 phase project - evaluate thermostat at PG&E employee homes
for performance and usability

Paper Study

10. Study potential energy savings from a vendor-agnostic residential incentive

program using data from NEST and EnergyHub.
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Technology Analyses

Peer Comments

' Test

Appea

' Lab

Unsure if
behavior, product updates, etc)fool's errand?

protocol s

rs to be

evaluations

shoul d
a f ai
Ma nthe aativities do get at user behavior

progr ams

wi ||

rly

updates - won't tell you much about the actual savings in the field

' Wher e

' Not hi

s the

ng that

tackles the

E.2.3. ProjectBarrier Matching

commercial ?

get at t mar ket

comprehensi ve

ever be able to

qguestion

conf

approac

me a s

c an' t commonentartd is a mevingctargett doente softwért

of mar ket

Table13. ETP ProjecBarrier Matching Matrix for Smart Thermostats

Barrier/ETP Project | Category 1&2 | 3[4|5|6|7]|8|9]| 10

1 H 1 * * *
Savings uncertainty Savings X X| X[ X X Directly addresses
Market fragmentation | Customer-side * * X * barrier
Costs Costs X Indirectly addresses
Connectivity Customer-side X X| X barrier

Product quality

Technical feasibility

Installation quality

Supply-side

Value proposition

Supply-side

*

Note: the number and colors listed above correspond to the project and activity listed in the snapsthdgure4) above.

Key Findings:

A Invested a lot in investigating what was determined to be the primary barriecustomer

use/trying to stuff customer behavior into a deemed savings measure
A number ofprojects have indirectly yielded data on product quality (a technical feasibility

barrier) and installation quality (a supply side barrier), but the projects did not directly address
either of these barriers.

b

> >

One project that squarely addresses nextost significant barrier (market fragmentation)
difficult to tell if that is enough, but they are clearly paying attention

Missing commercial sector entirely
The CAactivities did not touch on value propositions/business cases for the technologies

which wasidentified as one of the barriers, though ETP may disagree that it is its responsibility
to deal with that barrier.
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E.3. Heat Pump Water Heaters
Heat pump water heaters (RWHS) are heat pump technologies that are used for domestic hot water

purposes. They rejace traditional hot water heaters, which are either heated by burners or electric
resistance heaters. Threeof the ten expetts responded on this technology.

E.3.1. Identification of Barriers

Table14. Summary of Experdentified Barriers for Heat Pump Water Heaters

Frequency Category Description
Consumer Customer Consumers do not spend time thinking about
apathy/ignorance 2 side their hot water unless their current system
breaks
Customer Concerns about HPWHSs not delivering hot
Consumer satisfaction 2 side enough water; also makes noise, requires
maintenance, etc.
Unknown interactive > Savinas Uncertainty on interactions between expelled
effects 95 | cool air from water heating and HVAC
Supol Suppliers haven't fully embraced the
Installer inventory 2 Si%%y technology; they need to have HPWHSs on the
truck when they go to replace a broken syster
o Grid Baseline water heaters are typically gdfired,
Fuel switching 2 effects | so switching to a heat pump adds load
. : Grid HPWHSs erode a large installed base of BR
Sleaeres s ik 1 effects | enabled electric resistance WHs
High first cost to consumer compared to
Cost 1 Costs conventional technologies
Low temperature . -
performance 1 Savings | HPWHs are less efficient at lotemperatures
Some units offers offered a HP override
Savinas persistence 1 Savinas function that consumers could select and
gsp 9 forget to undo if they wanted the unit to stop
expelling cold air
. Supply | No interest in a matureindustry to retool for a
Supplier investment 1 S new technology
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Figure5. Summary of Barrier Categories for Heat Pump Water Heaters
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E.3.2. ETP Activities

Figure6. Snapshot of ETP Projects for Heat Pump Water Heaters

DOMESTIC HOT WATER - HEAT PUMP WATER HEATERS (HPWH) Number of Projects: 4
Tactics Projects:

Field evaluation 2|Field evaluation

Market Study 1

Lab evaluation

-

1. Demonstration of a multi-family HPWH - 2014 TDV calculations tended to
favor HP heating over propane, so the utility is presenting the demonstration in
preparation.

25%

50%

Field evaluation

B Market Study

Lab evaluation

2. Understand HPWH technologies, estimate life cycle cost, determine energy

savings potential, and market feasibility.

3. Conduct a paper-based market study to assess barriers in adoption of
EnergyStar rated high efficiency gas storage and heat pump water heaters.
Lab evaluation

4, Evaluation of two new HPHWS to investigate the operating characteristics

compared to other types, energy savings potential, and cost effectiveness.
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PeerComments

l' HPWHs do help achieve ZNE goals

' N o

projects

aware/involved in this issue

addr essi

ng

supplier i ssue

' A r e everpmduets for multifamily buildings? It's not the typical target markefor heat

pump water heaters

' Does not
' No revi
' No revi

ew

ew

Nothing here on the supply chain

E.3.3. ProjectBarrier Matching

appear to be much data gathere
of interactive effects mentio
of cust omer behavior, satisf a

Table15. ETP ProjecBarrier Matching Matrix for Heat Pump Water Heaters

2 N

Barrier/ETP Project Category 1
Consumer apathy/ignorance Customer-side X
X | Directly addresses barrier
Consumer satisfaction Customer-side
Unknown interactive effects Savings X Indirectly addresses
Installer inventory Supply-side X barrier
Fuel switching Grid effects *
Electric resistance DR Grid effects
Cost Costs X | XX
Low temperature performance Savings
Savings persistence Savings
Supplier investment Supply-side

Note: the number and colors listed above correspond to the project aadtivity listed in the snapshotEigure6) above.

Key Findings:

> >

Completely missing customer and supplier barriers
Appear to address basic energy savings, which expertlentified as being relatively well

established, but don't address complex related topics (e.g., interactivity and persistence)

> >

Did address costs directly in two of the four projects
Bigpicture grid effects don't show up in the work
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E.4. HVAC Heat Pumps

This category looks at advanced heat pump technologies, specifically grogodrce (geothermal) and
variablecapacity heat pumps in both residential and commercial setting®ne of the ten experts
responded on this technology.

E.4.1. Identification of Barriers

Table 16. Summary of Expertdentified Barriers for HVAC Heat Pumps

Frequency Category Description

Savings varies by application and by

Savings variability 1 Savings the secondary system used for heating
High firstcost to consumer compared
st 1 Cost to conventional technologies
Lack of understanding of HP
Consumer awareness/ . technologies, or poor perceptions of
perception 1 Customerside their quality/ability to meet heating

needs

Lack of understanding of HP
Contractor awareness/

: 1 Supplyside technologies, or poor perceptions of
perception their quality
I , , HPs may not be compatible with many
Incompatibility with legacy Technical . . .
infrastructure 1 feasibility previously installed technologies (e.g.,

radiators, ducts)

Baseline heating technologies are
Fuel switching 1 Grid effects typically gasfired, so switching to a
heat pump adds load

HPs are less efficient at low
temperatures

Low temperature

performance 1 Savings
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Figure7. Summary ofBarrier Categories for HVAC Heat Pumps
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E.4.2. ETP Activities

Figure8. Snapshot of ETP Projects for HVAC Heat Pumps

HVAC HEAT PUMPS (e. g. ground source
Tactics Projects:

, Vv ar i a bNumberofPmjactsi t6y

[¢)]

Field evaluation
Undecided

Field Evaluation

1. Savings validation from a variable capacity HP controlled by a smart
thermostat.

2. Field eval + energy simulation: does a geothermal HP in Southern California
achieve 30-50% energy savings over a traditional HYAC system?

12% 3. Field evaluation of a 3-ton "American Style" split system variable capacity HP.

[

Field ) 4. Evaluate performance of a ground-source heat pump at a multifamily
evaluation residential site that uses a shallow well/water-filled sump to transfer heat.
5. Drill two test wells at the San Mateo Correctional Facility to analyze the
geothermal temperature and use to evaluate energy savings.
) Undecided (Modeling, Lab or Field Testing)
Undecided

83% 6. (Study in conceptual planning stage) Evaluate and compare performance,
equipment and system efficiency, constraints, and applications of a number of
heat pumps in order to inform future codes and standards. The project may use
modeling, laboratory testing, or field evaluations.

Note that one project included in the original snapshot was found to be cancelled through further research and wagpled
from the analysis.
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Peer Comments

Good that they ar e st uthygaddressesll®yacy teannoldgies t
Wh er e asouece hedt pumps? r
Lack of a discussion on grid effects/ de

Mi shshaviogcustomer satisfaction piece

E.4.3. Project-Barrier Matching

Figure9. ETP ProjecBarrier Matching Matrix for HVAC Heat Pumps

Barrier/ETP Project Category 1/2|3/4|5|6

Savings variability Savings XX X[ X[ X[ X « Directly addresses

Cost Costs barrier

Consumer awareness/perception Customer-side . | Indirectly addresses

Contractor awareness/perception Supply-side barrier
Technical

Incompatibility with legacy infrastructure | feasibility XX * *

Fuel switching Grid effects LR Rr

Low temperature performance Savings

Note: the number and colors listed above correspond to the project and activity listed in the snapsthdgure8) above.

> > >

> > I>

Key Findings:

Strong focus on energy savings

Indirectly addresses legacy infrastructure compatibility and fuel switching by collecting data
through field studies, but unclear if thedata is being used

Missing customer and contractor awareness and perception issues

Missing airsource HPs

Lowtemperature performance was brought up as a barrier, but this issue is less prevalent in
CA.
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E.5. Advanced Lighting Controls

Advanced lightingcontrols are networked, often multsensor, controls for space lighting in commercial
settings. Example features include internet connectivity, scheduling, occupancy and vacanacssgy,
dimming, and daylighting Threeof the ten experts responded on thigechnology.

E.5.1. Identification of Barriers

Table17. Summary of Experdentified Barriers for Advanced Lighting Controls

FrequencJ Category Description

Even if installed and programmed correctly,
there are questions as to whether a

Savings persistence 2 Savings consumer will continue to use the controls if
dissatisfied with automation
Communication : Standards and protocols are still in
Technical . :
standard 2 e development; many products still use
- feasibility . .
fragmentation proprietary communications platforms
Installer familiarity ALCs are complex and require an additional
with advanced 2 Supplyside | skill set that installers do not typically have
lighting concepts (e.g., networked controls, light levels, efc

These technologies are significantly more
expensive than lowetech alternatives, and

CESEEEEEness 2 s only certain situations will have enough
savings to justify the costs
: Installers are uninterested in learning the ney
Installer apathy 1 Supplyside technologyand its benefits
Customers exhibit a preference for loweand
Customer installer 1 Customerside installers who can get a basic lighting job
preference done but may not have the understanding of

more sophisticated technologies like ALCs

Behavior impacton
savings

Endusers may not be savvy or care enough

1 Savings || ;se the controls in a way that saves energy

PY201332014 Emerging Technologies Program Targeted Effectiveness StiBport

Page39



Technology Analyses

Figure10. Summary of Barrier Categories for Advanced Lighting Controls
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E.5.2. ETP Activities

Figurell. Snapshot of ETP Projects for Advanced Lighting Controls

ADVANCED LIGHTING CONTROLS FOR COMMERCIAL SPACES Number of Projects: 10

Tactics

[Projects:

Behavorial study

Field evaluation

Lab evaluation

Scaled field placement
Demonstration showcase
Tool development

Paper study

Training program

1&2. (2 joint projects) Begin creating a certification training course for
architects/ designers by developing a needs analysis and a curriculum outline
Field evaluation

3. Evaluate ALC system/integration services to provide additional HVAC savings
4.Evaluate controls for linear fluorescents

Lab evaluation

5. Evaluate several technologies to understand metering capabilities

[ il e e ST N

10% 10%

m Behavorial study
Field evaluation
Lab evaluation
Scaled field

placement

m Demonstration
showcase

Paper study

= Training program |10. Finalize development of the California Advanced Lighting Control Training

m Tool development|9. Conduct a series of industry meetings, field placement studies and identify

Scaled field placement

6. Test effectiveness of hard-wired building control systems for daylight,
occupancy, and temperature

Demonstration showcase

7. Demonstrate use of daylighting, other high efficiency lighting technologies in a
warehouse and office environment

8. Develop calculation for estimating savings from advanced lighting control
systems (esp. daylight harvesting) for use in utility programs
Paper study

market/technology strategies that enable development of lighting control
standards by manufacturers and stakeholders

Program by finding an administrator to run/report on program
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Peer Comments

‘ Good to see them directly addressing su

Paper study on standards c¢@mwnenicatign mstandard
fragmentation issue

‘" Technologies do provide AC savings, so
Showcases ¢o o dusersaloutthebenettssandensara gersistence

Tool d e-thisWasmt elearier, but calculating savings for programs is valuable
Supports ZNE goal s

Training is good, but gets at designers
‘“ The training program created t hr owxgphnsieT

Tr ai +ndingtalldrsdobe highend installers is a fool's errand it's a demand issue, not
a supply, and the market often wants lownd installation

' ETP's activities are a scatt er soordifated f m

E.5.3. ProjectBarrier Matching

Table18. ETP ProjecBarrier Matching Matrix for Advanced Lighting Controls

Barrier/ETP Project Category - 3|45 6“

Savings persistence Savings *1* | X

X Directly addresses
Communication standard | Technical barrier
fragmentation feasibility * X
Installer familiarity with
advanced lighting concepts Supply-side X * X + | Indirectly addresses

barrier

Cost-effectiveness Costs x| * *
Installer apathy Supply-side * X X

Customer installer preference | Customer-side

Behavior impact on savings Savings *1* X

Note: the number and colors listed above correspond to the project aadtivity listed in the snapshotFigure11) above.

Key Findings:
A Broad coverage- at least one project directly addresses each barrier, with the exception of
_ costeffectiveness
A Five projects don't directly address any of the barriers (there may be disagreement among the
experts as tothe usefulness of targeting the two supphside barriers here, however)
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Mixed assessment of the value of training suppliers in thischnology

Inverse of many other technologies in that the projects are equally focused on m@vings
barriers as they are savings barriers

Approach appears uncoordinated good projects that cover many things but no overarching
goal to progress

™ >

)
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E.6. Residental Zero Net Energy Retrofits
This category is the retrofit of single family homes to zero net energy status. Zero net energy means
that the building generates as much energy as it consumes in a year. In retrofit, this requires deep

whole-building renovaton to reach low enough energy usek-our of the tenexperts responded on this
technology.

E.6.1. Identification of Barriers
Table19. Summary of Experdentified Barriers for Residential Zero Net Energy Retrofits
‘ Frequency ‘ Category Description ‘

In a retrofit context, renovating key home features,

Cost-effectiveness 4 Costs . . i . -
e.g., windows, insulation, etc., is very expensive

Customers with fairly efficient homes see no need,
Customer interest 3 Customer-side | especially when the expense and comfort tradeoffs
are considered

Homes are all different, which precludes economies of

Custom delivery 2 Costs scale

Ultra-low energy requires advanced techniques that
2 Supply-side | most contractors are not sufficiently versed in to do
well

Lack of qualified
contractors

Lack of a no-money-down model (similar to SolarCity
Poor business model 1 Supply-side | or Enernoc) to make this more attractive; high upfront
costs for lifetime savings is unrealistic

Fragmentation of codes
and zoning

Jurisdictions are different with regards to zoning and

1 ol permitting, which precludes economies of scale

Customers view other investments (e.g. hardwood
Missed asset value 1 Customer-side | floors) as a better investment in their homes because
EE is not included as an asset value

Customers must interact with a variety of entities;
consolidation is necessary to simplify the process

Siloed contractor models 1 Supply-side
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Figure12. Summary of Barrier Categories for Residential Zero Net Energy Retrofits
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E.6.2. ETP Activities

Figurel3. Snapshot of ETP Projects for Residential Zero Net Energy Retrofits

RESIDENTIAL ZERO NET ENERGY RETROFIT Number of Projects: 6
Tactics [Projects:

Demonstration showcase il Demonstration showcase

Field evaluation 2|1. Retrofit several homes to reach ZNE - include a simulation, installation,

B Demonstration
showcase

Field evaluation

measurement, recalibration of simulation models, and evaluation of progress
towards ZNE after one year.

2. Demonstrate Near Zero Energy home in retrofit application

3. Identify lessons learned while retrofitting homes to ZNE in a report

4. Demonstrate opportunities in building performance and energy use from a
combined package of efficiency, smart appliances, and on-site renewable
energy with the objective to achieve ZNE at a San Bernardino residence.

Field evaluation

5&6. (2 projects) Two-phase project to develop and test ZNEH retrofit strategies
at a single-family home and a student coop residence at UC Davis.
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Peer Comments

" jddedran ths stuff, and | love efficiency.(This peer found ZNE retrofits to be very frustratir
and not very feasible due to the costs).

‘" There are no tactical problems with the

Ev €l0 yearsbwe havetopaih t he house and do ot her
close to thinking of EE retrofits as part of basic maintenance

“ Al'l fine, Dbueffectvémessv me t he cost
“ Al'l the right wor ds ;thelbusinesstnmodel." r e mi ssi n
* You can prove the technologies, but access to capital is the bigger barrier.

Wedre not short of case studies. The <ct
scale up.

E.6.3. ProjectBarrier Matching

Table20. ETP ProjecBarrier Matching Matrix for Residential Zero Net Energy Retrofits

Barrier/ETP Project Category 5&6
- 1 *

Cost-effectiveness Costs « Directly addresses

Customer interest Customer-side | X | X X X barrier
1 *

Custom delivery Costs . Indirectly addresses
o . barrier

Lack of qualified contractors Supply-side X

Poor business model Supply-side

Fragmentation of codes and zoning | Costs

Missed asset value Customer-side

Siloed contractor models Supply-side *

Note: the number and colors listed above correspond to the project and activity listed in the snapsfdgure 13) above.
Key Findings:

Miss on all supply side issues

Insufficient attention paid to the cost question

Doing demonstration showcases is an effective way of generating interest on tomsumer
side

None of the experts questioned that this can be done, only the cost at which it is achieve

> > >

>
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E.7. Commercial Energy Management Systems

This category refers to wholeuilding monitoring and controls solutions in commercial settings. They

are usedto ensure persistently optimal energy performar of the base building systems~our of the
ten experts responded on this technology.

E.7.1. Identification of Barriers

Frequency Category

Table21. Summary of Expertdentified Barriers for Commercial Energyanagement Systems

Description

Knowledge of building operations does not

Informatior-action gap Savings directly translate into savings

. Vendors do not reveal the inner workings,
EIEEK DX SIS Savings | making itdifficult to estimate savings; often
estimates : :

claims exceed reality
Market gap for Costs The costs of EMS are often prohibitive for
small/medium buildings small/medium buildings
Onagoing costs of software Costs EMS software often requires a license that
going must be renewed annually
Integration with legacy Technical| Existing base building systems do not always
equipment feasibility | integrate well into a modern BMS
Customer Building engineers may not understand the

Complexity of operation side complex systemsand have to call the vendors

to fix/calibrate it

Figure14. Summary of Barrier Categories for Commercial Energy Management Systems

8
7 .
8 Number of Barriers
5 Frequency
4
3
2 I
1 - P I
0
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E.7.2. ETP Activities

Figure15. Snapshot of ETP Projects for Commercial EneMgnagement Systems

COMMERCIAL WHOLE BUILDING EMS / CONTINUOUS COMMISSIONING Number of Projects: 7
Tactics Projects:

Field evaluation 3|Field evaluation

Scaled field placement 2|1. Study benefits of continuous commissioning strategies applied to existing
Market study 1|BMS data

Behavorial study 1|2. Evaluate a carbon and energy management software (CEMS) that combines

Field
evaluation

Scaled field
43% placement

B Market study

29%

® Behavorial
study

GHG reporting, energy dashboarding capabilities, and strategic planning
capabilities from enterprise resource planning software.

3. Evaluate IT Energy Monitoring (aka Data Center Infrastructure Management)
software in a real data center setting.

Scaled field placement

4&5. (Two projects) Two-phase project to test efficacy and energy savings

potential through an EMS and energy coaching
Market Study

6. Research potential and applicability of EMS for commercial buildings,
focusing on market penetration of EMS and studying where EMS technology is

currentli in use.

7. ldentify barriers to accelerating adoption of wireless, web-based and
conventional energy management system for commercial and industrial
customers

Peer Comments

Energy coac
) First five

' The mar ket
that.

‘ Not hi n effeativen
‘ Tough tech
guaranteed

do training

' Wh at about

hing is great!
are all about understanding
study can be useful to unde.l

D o n distractgdeby other things; focus on quality of product and energy savings

dss unlessitts buried in the market study.

nol ogy for | OUs because the

Not enough focus on the skills gap. Energy coaching gets at that, but there are other place

t he smal.l guys? Maybe in the

are 80% as good but 20% as expensive.
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E.7.3. Project-Barrier Matching
Figure16. ETP ProjecBarrier Matching Matrix for Commercial EMS

Barrier/ETP Project Category 1] 2| 3| 4&5 !z

Information-action gap Savings X X X| X X « Directly addresses

Black box savings estimates Savings * I XX X X barrier

Market gap for small/medium

buildings Costs . Indirectly addresses
barrier

Ongoing costs of software Costs

Technical
Integration with legacy equipment feasibility X
Complexity of operation Customer-side X X

Note: the number and colors listed above correspond to the project and activity listed in the snapsfdgure 15) above.
Key Findings:

A Efforts seem appropriately focused on savings, which appears to be a major issue for this
technology

In particular, appropriate att@tion paid to the informationaction gap through energy coaching
and other related activities

p>2)
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E.8. Boiler Controls

This category refers to retrofit controls that reduce overall runtime in response to some kind of demand
monitoring. Reset controls are the most common example, but other lckahiting technologies fit as
well. Three of the tenexperts responded on this tehnology.

E.8.1. Identification of Barriers

Table22. Summary of Expertdentified Barriers for Boiler Controls

Frequency Category Description

Enduser education 5 Customer | Customers don't realize they have a problem
on benefits side and that better alternatives exist

Market > Customer | Many different technologies are offered with
fragmentation side little ways to help customers compare

Vendors do not reveal the inner workings,

Black box savings 2 Savings | making it difficultto estimate savings; often

estimates claims exceed reality
Different applications will result in different
Variability of savings 2 Savings | savings, making it difficult to fit into a deemed
measure
. Customer | Blackbox savings has led tamistrust of the
Customer mistrust 1

side product category

Behavior impacts on
savings

Customers may bypass controls once installed,

1 SEVITEE leading to a drop in savings
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Figurel7. Summary of Barrier Categories for Boiler Controls

E.8.2. ETP Activities

Figure18. Snapshot of ETP Projects for Boiler Controls

Peer Comments

l‘ Good at drilling down on black box perf

* The scale of these projects may not be
to savings

l ‘ Need t r a-usersongowftoceffectieely dse these

PY201332014 Emerging Technologies Program Targeted Effectiveness StiBport

Page5b0
















































