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L Introduction

Pursuant to Decision (“D.”) 15-07-001, “Decision on Residential Rate Reform for Pacific
Gas and Electric Company, Southern California Edison Company, and San Diego Gas & Electric
Company and Transition to Time-of-Use Rates” (“Decision”), that the California Public Utilities
Commission (“Commission” or “CPUC”) issued on July 13, 2015, San Diego Gas & Electric
Company (“SDG&E”) hereby files this quarterly report.

The Decision provides for the implementation of Residential Rate Reform during the
years of 2015 to 2020 and a transition to Time-of-Use (“TOU”) rates for residential customers.
The Decision also requires the Investor-Owned Utilities (“IOUs”) to provide the Commission
and interested parties with regular updates on the progress of understanding TOU rates and
other rate reform impacts. These updates, or Progress on Residential Rate Reform (“PRRR”),
are reported on a quarterly basis.

This PRRR report is the nineteenth progress update SDG&E has submitted, with previous
reports having been submitted on the following dates:

s 2015: November 2

s 2016: February 2, May 2, August 1, November 1

e 2017: February 1, May 1, August 1, November 1

s 2018: February 1, May 1, August 1, November 1

s 2019: February 1, May 1, August 1, November 1

s 2020: February 3



il. Marketing, Education & Outreach (“ME&O”)

A. ME&O Plan

On February 8, 2018, the Commission adopted Resolution E-4910 approving, with
modifications, SDG&E’s ME&O Plan filed by Advice Letter (“AL”) 2992-E submitted on
November 1, 2016 and supplemental AL 2992-E-A submitted on March 15, 2017. On March 30,
2018, SDG&E filed AL 3207-E with updated information related to its ME&O plan in compliance
with Ordering Paragraph 2 of the Resolution. Subsequently, SDG&E filed supplemental AL
3207-E-A on August 16, 2018 outlining slight revisions to its ME&O plan after learning more
about the developing Statewide campaign.

On April 12, 2019, SDG&E filed AL 3352-E to update its ME&O budget by requesting an
additional $5.53 million for ME&O activities. Key drivers for the budget update included
communications development, general and digital media, direct marketing and labor activities.

Upon disposition of AL 3352-E, SDG&E will adjust its budget accordingly.

B. Community Outreach and Engagement

i SDG&E’s Energy Solutions Partner Network (Community Based
Organizations)

SDG&E’s Energy Solutions Partner Network is a key resource in communicating with its
underserved and hard-to-reach customers. The network of nearly 190 grassroots, diverse,
community-based organizations throughout SDG&E’s service area helps to engage customers in
energy-saving solutions, including enrollment in applicable programs, services, tools and pricing
plan options. As part of Rate Reform outreach and education efforts this quarter and

throughout 2019, this network helped educate its constituents about SDG&E’s TOU pricing



plans, as well as energy management tools such as My Account, My Energy, the My Energy
survey and the benefits of enrolling to receive goals and alerts.

In Q1 2020, outreach activities included:

e 57 events reaching more than 4,000 people;
e 21 presentations reaching more than 650 people; and
e 151 online activities (social media posts, e-blasts, website posts) reaching more than

328,000 people.

During the 57 events in Q1, SDG&E’s outreach staff connected customers with a variety
of energy saving solutions including TOU plans, home upgrade programs like energy savings
assistance (“ESA”), energy management tools, goals and alerts, programmable thermostats and
more. The team continued to use the Whendell-branded outreach booth and materials at
events where TOU was promoted. A life-size Whendell mascot was featured at several events
throughout the quarter to draw attention to the 4 p.m. to 9 p.m. on-peak messaging. Below are
few event examples from the quarter.

Assemblyman William Brough

On January 9, Outreach presented at the SDG&E Time-of-Use Forum to Assemblyman
William Brough’s 73™ District. The presentation was delivered at the San Juan Capistrano
Library attracting some 60 attendees. The group was interested in the content and had many
guestions as some customers had recently received TOU transition communications. The
District Director expressed gratitude and indicated she gained valuable information during the

presentation.



Cesar Chavez Elementary

On February 7, the SDG&E Outreach team presented to parents from Cesar Chavez
Elementary at their monthly “Coffee with the Principal” meeting. Presentations like this are
scheduled throughout the year to help educate parents on pricing plans, programs and tools or
other community focused updates to help customers save money and better manage their
energy use.

ii. Critical Customer Groups Outreach

Oceanside Senior Center

On February 13, the Outreach team presented on TOU and SDG&E programs to 25
seniors for a “lunch and learn” at the Oceanside Senior Center. Most of the guests were
already on TOU plans either through the transition journey or they opted into them. Most
guestions were on how to read their bills, and how solar is connected with the new pricing
plans (TOUDR1 and TOUDR?2). Customers were neutral or happy with the new plan choices,
and some attendees stayed after the meeting to review bills and My Account with SDG&E’s
Outreach staff.
Metropolitan Area Advisory Committee (MAAC)

The MAAC and SDG&E partnered to bring presentations to customers enrolling in the
MAAC program. During these presentations, SDG&E offered training on TOU pricing plans and
provided information on various residential programs. These presentations are done two to
three times a month to approximately 10 participants at a time. The partnership has proven to

be successful and customers report they’re benefiting from the information given to them.



C. Combining IDSM with TOU: CARE Programmable Communicating Thermostat
(PCT) TOU Pilot

On May 3, 2018, SDG&E received approval of Advice Letter 3197-E/2655-G for the PCT
or Smart Thermostat TOU Pilot, ordered in D.17-12-009. The goal of the pilot was to explore
and evaluate whether a PCT paired with a mobile application impacts the behavior of high
usage customers as they transition to TOU. At the end of Q1 2020, the Final Evaluation Report,
authored by Evergreen Economics was submitted jointly by SCE, SDG&E, and PG&E. The full
report is attached in Appendix D. It is important to note the statewide sample size for this pilot
was small and is not likely to yield statistically significant results. However, some of the key
finding of the report include:

TOU Plan

e Thereis a general understanding of the TOU periods and items in the homes that use
energy
e Over 80% of respondents understand when energy costs the most

e Respondents also understand what uses energy the most

TOU Plan + Smart Thermostat

e 93% of the treatment group has a smart phone or an internet connected device
e 48% of the respondents (with thermostat and TOU) reported that they always or
mostly control their smart thermostat with their smart phone or internet connection.

e Only 16% of respondents said that they never use their smart device.

TOU Plan + Smart Thermostat + Eco Plus

e Respondents with the Eco+ firmware installed on their thermostats were not widely

confident in the thermostat’s ability to help them control their energy use.



The report concludes that statewide participants were generally satisfied with their
thermostats but that the smart thermostat alone is likely not a valuable program tool for
reducing peak usage, though it can help improve customer awareness. For SDG&E, the report
also concludes that customers used the thermostat to save more energy in the winter than in
the summer months, however they did cut back in both seasons. It also concludes that both the
treatment and control group for SDG&E showed a sudden drop in energy usage at 4:00 p.m.
and was maintained during the peak period. This could be due to SDG&E’s early adoption of
TOU plans and other education related to those efforts in addition to the smart thermostat.

D. Annual Bill Comparisons

Defined in CPUC code 745(c)(5), each of the I0OUs are required to provide all customers
with a summary of their pricing plan options with estimated annual costs at least once per year.
In Q1 2020, SDG&E completed communications and operational plans to meet this
requirement. Customers will receive communications through 1 of 2 channels, direct mail or
email, and in-language, either English or Spanish. Furthermore, customers with many service
contracts on their account will get their communication in a grouped, multiple-meter layout to
help improve the customer experience and reduce potential confusion. Initial mailings are
scheduled for June 2020 and will continue throughout the year. Target group sizes and timing
may be shifted, if needed, to support the most positive customer experience and minimize
impact to the Customer Contact Center. Additional updates on customer communications,

operational plans and timing will be shared in future PRRR reports.



E. Earned Media

In Q1 2020, SDG&E was focused on educating reporters on seasonal TOU best practices
for customers. TOU pricing plans and the larger TOU transition were discussed in media stories
and interviews several times in 2019 to support the initial waves of the TOU transition, and
SDG&E plans to continue to communicate and educate customers through this channel as news
stories and subjects call for it. SDG&E is also continuing to coordinate with the statewide TOU
education campaign and plans to utilize earned media to further educate customers about TOU

in this space moving forward.

F. Advertising and Paid Media

SDG&E’s advertising and paid media strategy evolved throughout the larger TOU
transition period. Throughout 2019, SDG&E focused predominantly on providing general
awareness and understanding of TOU while introducing Whendell, SDG&E’s TOU smartwatch
spokesperson. The focus in Q2 shifted to emphasize customer choice and control, and to
reinforce understanding of TOU time periods, especially between 4 p.m. and 9 p.m. Q3 focused
on behavioral tips to help TOU customers be successful on their new plans, especially during
the summer months. This messaging continued in Q4 with the addition of new, seasonally
appropriate tips for success. In Q4, SDG&E continued to use its TOU messages across a host of
tactics. SDG&E continued the mass media tactics deployed in the prior quarters such as: media
activities including TV spots, radio spots and DJ endorsements, print ads, out-of-home
advertising, and digital advertising (paid search, paid social, display). SDG&E also continued
tactics specifically targeting critical customer groups, including Asian-language digital and

Spanish-language print, radio, and digital advertising.



In Q1 2020, SDG&E started a new “thank you” communication campaign encouraging and
thanking the over 800,000 customers enrolled in TOU pricing plans for their commitment to TOU and
provided them with tips and solutions to continue their successful behavior moving forward. This
campaign continued to show up across many mediums as highlighted in previous quarters. Some
campaign examples are featured below. Later in the quarter, SDG&E halted all paid advertising
such as TV, radio, print, and digital in light of the COVID-19 pandemic. Paid search advertising
continued as customers actively seeking information regarding TOU could still benefit from
being directed to relevant information on sdge.com/whenmatters as efficiently as possible. In
addition, an update was made on the sdge.com/whenmatters landing page to address COVID-
19 and provides links to the newly developed sdge.com/coronavirus and

sdge.com/stayathometips pages for more information.

Time-of Use EEIERREE R

Digital Ad — Chinese Print Ad - Spanish TV Spot — General Market

At the end of the quarter, a total of 108M impressions (40.5M from digital advertising;
67.5M impressions with traditional mass media tactics) were achieved via SDG&E’s multi-
channel marketing efforts. Collectively, 500M total impressions have been generated from
SDG&E’s 2019 and 2020 campaigns. (140M from digital advertising; 360M from traditional mass

media tactics).



G. TOU Landing Page

Throughout 2019 and 2020, SDG&E enhanced content on its TOU landing page,
sdge.com/whenmatters in response to customer feedback regarding the TOU transition
journey and to provide timely, seasonal information. The page is continuously monitored and

updated to improve the overall customer experience, where appropriate.

In Q1 2020, updates to the TOU landing page included adding information on SDG&E’s
COVID-19 response and provided links to the newly developed sdge.com/coronavirus and

sdge.com/stayathometips pages for more information.

Online visits to the dedicated TOU webpage remained consistent from Q4 2019 to Q1
2020. The page received 229,331 total page views, 198,167 unique page views and visitors

spent approximately 2 minutes and 4 seconds on the page.

1. High Usage Charge (“HUC")
On November 1, 2017, SDG&E implemented the High Usage Charge (HUC), which
applied to customers who use more than four times their baseline allowance. The table below

represents the number of customers who incurred this charge by month in Q1 2020.

High Usage Charge
Impacted Customers Q1 2020

January 12,454
February 7,024
March 3,338

At the end of Q1 2020, there were nearly 67,000 total subscriptions for HUC alerts.

These HUC notifications include tips and resources for customers who approach and reach the



HUC thresholds (350% and 400% of their baseline allowance). The following table outlines the

distribution of SDG&E’s Q1 2020 HUC alert notifications.

High Usage Charge Notifications
Distributed between January and March 2020

350% of Baseline 400%+ of Baseline Total
Allowance Allowance Notifications
Direct Mail 8,061 5,395 13,456
Email 2,039 989 3,028
Text (SMS) 541 320 861

Additionally, in March 2020, SDG&E sent an educational communication to 313 new
customers who moved during Q1 into a home or apartment that has a history of exceeding the
350% of baseline allowance. The objective of this piece is to educate customers moving into
new homes on the HUC and how it may apply to them at their new residence. The
communication provides tips, tools and resources to help customers avoid the HUC and

suggests TOU pricing plans as a potential solution since they are not subject to this charge.

p o
O—mvwm  O==

General High Usage Education Letter

10



Larger samples of all the HUC communications sent to customers in Q1 can be found in

Appendix B.

SDG&E’s HUC webpage,
sdge.com/highusage, also provides

education about baseline allowance and

solutions to help customers avoid the
charge, and better manage their energy How much Is It7

use. The page was updated throughout sdge.com/highusage

2019 as needed to provide additional clarifying information and answer frequently asked
questions. SDG&E will continue this pattern in 2020, as needed. In Q1 2020, the page received
over 8,300 views with almost 7,000 unique page views. Viewers spent an average of 2 minutes

and 18 seconds on the page during the quarter.

v. 2018 Residential TOU Default Pilot

A. Peek™ Device

In conjunction with the end of their first
year on TOU, in April 2019, SDG&E sent
randomly selected Default Pilot customers a
Peek™ device. Peek, a product of Ceiva Logic

Inc., is a disc-shaped plug-in device that can

help customers build awareness of TOU time

Peek Device and Mobile App

periods along with its corresponding mobile app.

11



By the end of Q1 2020, 298 customers had activated their Peek devices and downloaded
the mobile app. In April 2020, SDG&E will review first-year TOU data for Default Pilot
customers who received and activated a Peek device to see if usage differed from that of the
TOU Default Pilot control group during the same year. Overall Peek device study results will be

shared in the Q2 2020 PRRR report.

V. 2019/2020 Residential Mass Default to TOU (“IDTM”)

A. Mass Default Rollout Update

Throughout 2019 and 2020, SDG&E is transitioning nearly 797,000 residential customers
on a rolling monthly cadence to a TOU pricing plan (TOU-DR1). Pre-transition communications
for the first target group began in December 2018 to kick off more than 5 million
communications to transition customers throughout the rollout. Although the initial plan
included 14 target groups, during Q1 2020, it was determined that an additional group would
be necessary to incorporate accounts that had recently become eligible for transition. This final
target group included about 20,000 accounts that opened in February 2019 and just over

60,000 accounts that did not have 12 consecutive months of data available until January 2020.

A A, chad s et
At 8 e a0 e T ard

[Whshuy ramirmler e -
o ke 4 aven Tz h Al ce Campamin
0PI

12



In Q1 2020, SDG&E started transitioning the final groups and sent approximately
220,000 90-day awareness direct mail postcards and emails; 353,000 60-day notification direct
mail letters and emails; 287,000 30-day reminder letters and emails; 273,000 welcome letters

and emails; and 37,000 personalized videos via email.

1,170,814 Communications Sent Jan-Mar

S0-Day Awareness Postcard
B0-Day Notification Letter
30-Day Reminder Letoer
Weltome Brochurne

Personakred YVideo"

. I
o

New in Q1 2020, SDG&E began sending Bill . -
o ] i
Protection Ending (BPE) letters to its first groups of g &
customers who transitioned to the new rates last BE | oo
year in March and April. The BPE letter informs

customers they are approaching their one-year

anniversary of being on a TOU pricing plan and

provides an explanation of how to understand the i [[||H il =

one-year pricing comparison. The letter also further e | S

explains their options when they reach their
Bill Protection Ending Letter

anniversary date.
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Email open and click through rates continued to be strong for the Mass Default
transition communications. During Q1, the overall open rate for transition communications was
53.4% with a click through rate of 6.9%. As shown in the following table, engagement rates for
almost all emails increased, and the PD90 and PD60 were the highest compared to other pre-

and post-transition emails..

Q1 2020 Pre- and Post-Transition Communications
Email Engagement

Communication Open Rate Click Through Rate
5 PD90 Awareness Postcard 65.37% 4.72%
=
22 |PD60 Notification Letter 65.37% 10.36%
©
= PD30 Reminder Letter 54.77% 7.15%
. _E Welcome to Your New Plan 57.98% 8.30%
% 2
o ¢
= E Personalized Video 43.56% 3.71%

From December 2018, to the end of Q1 2020, just over 6,076,000 total Mass Default
communications have been sent. These communications were sent to a total of nearly 797,000
customers, 411,000 of whom were active on TOU-DR1 by the end of Q1. The table below shows

the status of all customers who have received the 90-day notification letter as part of this

transition.
Active Pending Optoutto Chose

Transitioned Optinto Optsinto Transitioning Opt-into Optsnto non-TOU  another

to TOU-DR1 TOU-DR1 TOU-DR2 toTOU-DR1 TOU-DR1 TOU-DR2 (DR) TOU plan  Attrition All
Total 411,083 18,937 7,441 118,297 1,004 383 115,979 12,566 110,670 796,739
% of

21.59% 2.38% 0.93% 14.85% 0.13% 0.05% 14.56% 1.63% 13.89% 100%

Customers

14



Outlined in the chart below, 64% of customers opting-in to TOU-DR1 during Q1 were

customers categorized as Neutral Benefiters. Neutral Non-Benefiters were the most active

group to opt -out.

Opt-Out by
Benefiter Category

Opt-In by
Benefiter Category

deuira Hewiral Non- Nop-Benefite Tota Eeneflter MEiten Natral Man-  Non-Banelite Tt

Benalits Baralisne BeneRiss Bedelinr

mian Feh Mar ®lan Feab M ar

Below are charts illustrating customers’ plan selections by channel. During Q1 2020,
65% of customers used the reply cards included with their 60-day pre-transition
communications to opt-out while 23% used MyAccount online. Nine percent (9%) of customers
called the customer care center and 3% used interactive voice response (“IVR”). The reply card
was also the most used channel by customers who selected to opt-in. 51% of customers used
the reply card to opt-in, and 35% of customers used MyAccount. 12% of opt-ins were through

the customer care center, and 2% were through IVR.

Opt-in by Opt-Out by
Channel Channel
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'
€00 ¥ b | I
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Feedback from customers who chose to opt-out remained consistent with prior
quarters. About 46% of customers opting out simply preferred to keep their current plan.
Almost 17% of customers shared that they could not shift their energy use away from the 4
p.m. to 9 p.m. on-peak period, and another 16% indicated that they would not see enough

savings to justify making a plan change.

B. Customer Engagement

Q1 2020 saw more 3,400 TOU-related calls to the customer care center. About 50% of
these calls were customers asking for clarification, while 30% were calling to opt-out of TOU. In
Q1 2020, SDG&E’s dedicated TOU webpage, sdge.com/whenmatters, received nearly 229,000
visits with just over 198,000 unique visitors. Use of the online bill comparison tool increased

40% in Q1 with 2,700 visits and 2,200 unique visitors.

Customer Engagement by Channel

e | - -
Custarmer Calls by Category | Reascn Time-of-Use Landing Page Acthdity (Online Bl Comparison Tool Activity
Wi ad pe oo fwhenemat ters Whylooaiant iy Pricing Plan
wr 0000
2 w00 b
o L] s
. ] -
G ] e e
e 30200 | E = 0
{ atison I i ax
=" 00 ! I . '| e
\ 0200 | H Bz
s i m
soabei b m=n et =
Augg. timw ompage: 2:53 mis e 8
C. Residential Customers on TOU Pricing Plans

Since March 1, 2019, new SDG&E accounts begin electric service on TOU-DR1 if the
customer does not choose another plan. By the end of Q1, SDG&E had ust over 836,000

residential customers on one of nine TOU pricing plans.
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Total Customers Currently on TOU Plans

Plan Customers
- = TOUDR1

ToOL-DR1" 720,885 BRSES

s
DRSES a0,699 TOUDRZ

™ I
TOu-ORZ* 28,716 BRTOHRSE
TOU-DRP 15,6438 EVTOUS
EVTOUZ 10,139 » EVTOUZ
EVTOUS 5,698 » DRTOD
TOL-DR 59,140 ® DRTOU
DR-TOU BES mEVTOU
EVTOU 366

L B 106 4 Three-period default TOU plan; start sarvice plan effective 3/01/19
! Two-period optionzl TOU plan

As it did with the Default TOU Pilot, SDG&E compares forecasted bills to actual bills for
IDTM customers. The table below shows that in Q1 2020, about the same number of customers
benefitted on TOU as originally projected.

Based on Bills from Jan to Mar 2020
Benefiter Category | Estimated| Actual |Estimated| Actual

Benefiter 6,229 8,016 1.6% 21%
Neutral Benefiter 209,783 207,207 54.7 % 54.0%
MNeutral Non-Benefiter 167,465 167,453 43.6% 43.6 %
Non-Benefiter 257 1,063 0.1% 0.3%
Total 383,739 383,739 100% 100%

SDG&E also continues to monitor whether TOU impacts the number of customers in
arrears or that were shut off due to non-payment. The chart below compares customers in the
mass default population compared to customers enrolled on the standard tiered plan
(DR/DRLI). During Q1 2020, the rate of shut offs due to non-payment and the percentage of

accounts in arrears remained similar to shut offs and arrears in previous quarters.
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Disconnections and Arrears
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By the end of Q1 2020, approximately 3,545 Mass Default transition customers reached
the anniversary of their 1-Year No Risk Pricing and were issued a collective $52,391 in bill
credits - an average credit of $14.78 per customer. Also during the quarter, $139,573 in bill
protection credit was issued to 13,778 customers who closed accounts, and another $80,657
issued to 4,612 customers who elected to switch from their TOU transition plan back to their
former, tiered plan. The average credit for customers who closed their account was $10.13, and

the average for opt outs was $17.49 per customer.
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VI. Customer Research and Insights

A. TOU Default Customer Experience Survey: “Pulse” Survey

SDG&E continues to survey customers who recently transitioned to a TOU pricing plan.
Each survey group (two-month groupings) is surveyed twice until the TOU transition period is
completed in 2020. The first survey occurs shortly after transition, and the second occurs six to
seven months afterward. Like the Default TOU Pilot research, the surveys are conducted by
Hiner & Partners using a mixed-mode methodology (100 phone, about 200 online). The first
survey measures awareness of the transition, understanding of plan choices, knowledge of peak
hours, awareness of 1-year no-risk pricing, recall of specific communications, and awareness of
where customers can get more information from SDG&E. The second survey addresses
customer satisfaction on TOU, engagement in shifting energy usage, and impressions of their

bill.

To date, five of the seven survey groups have completed the first “awareness”
survey. Additionally, the first two groups of defaulted customers completed their second
“satisfaction” survey early this year. Overall, to date, most scores are higher in comparison to
the 2018 Default Pilot, particularly awareness of TOU pricing, awareness of advertising, and
understanding of TOU plan details and impacts to a customer’s bill. The first groups of
customers to transition reported a better understanding of how to manage on their current
plan, as we saw an increase in their follow-up survey. Customers who transitioned in late fall
(November/December 2019) indicated higher levels of understanding the benefits of lowering

and shifting use away from peak times.
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Below are charts illustrating some of these results from surveys 1 and 2 in more detail:

Key Measures: Survey 1 Trends
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B. Statewide/Local TOU Advertising Campaign Effectiveness Research

In October 2019, research firm Ipsos conducted the second wave of the Statewide/Local
TOU Advertising Campaign Effectiveness Research. The study measures the effectiveness of
statewide and local advertising on the Key Vision Metrics (“VM”) per the Greenberg Blueprint,
specifically related to Engagement, Rate Choice, and Action in Year 1 and Year 2 of customers
being on TOU. SDG&E included a total of 10 different TV, Radio, OOH, Print and Digital assets in
the testing, alongside 12 assets from the Energy Upgrade California (“EUC”) Campaign. In Q1,
SDG&E’s results show a positive impact year over year, especially in the areas of Rate Choice

and Action. Below are some of the key findings.

Key findings include:
The SDG&E service territory saw significant lifts in these specific areas compared to Year
1, particularly in Rate Choice and Action. In addition, targets were reached for all of these (two

in each of the three VM categories), in Year 2:

The time of day | use electricity matters

e Understanding of the difference in peak/non-peak hours
e Understanding of rate plan choices

e Satisfaction with rate plan

e Understand benefits of shifting/reducing

e Taken actions to reduce of shift during peak times

e Isacompany | trust
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In SDG&E’s territory, the combined campaigns reached 75% of customers (who noticed
at least one ad of the SDG&E or EUC campaigns); 18% only saw IOU ads, 16% only saw

statewide EUC ads.

e Total reach of the EUC campaign in SDG&E’s service area was 57%. Procrastination (TV),
Glory (Radio) and OOH achieved the highest break through.

e Total reach of the IOU campaign in SDG&E’s area was 59%. TV, OOH and Print achieved
most success.

e Reach aside, as far as actually moving the Vision Metrics, the EUC online videos (Seize
the Day, Good Things, Time for Everything) and the 39 Million Heirs TV ad had the most

impact on moving the Engagement and Action metrics.

Vil. Updates on Other Proceedings Impacting Residential Rate Reform and Next Steps for
Rate Reform
Other current proceedings impacting activities related to the implementation of
Residential Rate Reform are provided in this section.

A. 2018 Residential Rate Design Window (RDW) Application

Phase IIA is complete. On December 21, 2018, the Commission issued a final decision
(D.18-12-004) for RDW Phase lIA. The final decision approved, among other things, SDG&E’s
ME&O and implementation plans, its proposed 3-period tiered TOU rate as the default rate,
and its proposed 2-period tiered TOU rate as an optional rate for residential customers. SDG&E
filed AL 3325-E and supplemental AL 3325-E-A on December 21, 2018 and January 10, 2019,
respectively, to revise its tariffs in accordance the final decision. SDG&E received a Commission
disposition letter on January 15, 2019, approving AL-3225 and AL 3325-E-A, effective January 1,

2019.
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Phase 1IB, focusing primarily on SCE’s and PG&E’s TOU rollout plan plus common IOU
issues including Community Choice Aggregation (CCA) and Greenhouse Gas (GHG) calculations,
is also complete. Hearings were held early-January 2019. A decision was issued on July 11,
2019 requiring no action from SDG&E. The decision ordered PG&E and SCE to begin defaulting
applicable residential customers to TOU rates in October 2020.

Phase lll was completed in March 2020 when the commission declined to adopt
residential fixed charge proposals for the California IOUs and instead maintained residential
minimum bills at present levels. The Commission has instructed SDG&E to propose an optional,
untiered TOU rate with a fixed charge that would be available to residential customers with
electric vehicle, energy storage, or heat pump technologies. This proposal will be made in
SDG&E’s next available rate design application.

B. Application to Eliminate Seasonality from Residential Rates

On September 23, 2019, SDG&E filed an application requesting to eliminate the summer
and winter seasonal differentiation in its residential electric rates, including all TOU plans. If
approved, SDG&E’s application will reduce summer season rates and increase winter season
rates, so residential customers will experience a single set of rates year-round. This proposal
will help to reduce summer bills and bill volatility overall associated with increased usage during
the summer. SDG&E’s proposal will not affect residential baseline allowances (allowed kWh
consumption at the lowest tier), which will still vary by season. This application is on an
expedited procedural schedule, consistent with Commission direction, in order to implement

before Summer of 2020.
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Additionally, a second phase of SDG&E’s seasonality application will address the
residential HUC on a statewide basis. As part of this phase, the Commission will consider a
short-term reduction to the HUC, to be effective June 1, 2020.

C. Rate Reform OIR Next Steps (R.12-06-013)

The current status and procedural schedule to move forward in addressing the next

steps in the proceeding are as follows:

® Statewide ME&O — At the Commission’s direction, in D.17-12-023, SDG&E continues to

coordinate with the statewide agencies including the ME&O Coordinator (Coleman Inc.),
IPSOS, OMD and the DDB Group. On November 30, 2019, Energy Division approved
Advice Letter 3458-E, giving SDG&E the approval to amend the contract with Coleman
Inc. as the ME&O Coordinator. As appropriate, SDG&E and DDB share the latest earned

and paid media tactics and results in the San Diego market.

® Phase 4 — An Assigned Commissioner's Scoping Memo and Ruling was issued to address
the following: 1) PG&E’s “Proposal to Recover 2015-2016 Costs Recorded in the
Residential Rate Reform Memorandum Account”; 2) whether the Commission should
adopt a proposal to restructure the California Alternate Rates for Energy (CARE)
program; 3) the continuing role of the working groups; and 4) modification or
elimination of reporting requirements. No further working groups or actions occurred
or are scheduled for 2020.

VIlIl. Expenditures
Pursuant to Ordering Paragraph 12 of D.15-07-001, SDG&E filed a Tier 1 AL 2769-E on

July 31, 2015 to establish the RRMA. The RRMA is used to track verifiable incremental costs in
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the following categories: (i) TOU pilots, (ii) TOU studies, including hiring of a consultant or
consultants to assist in developing study parameters, (iii) ME&O costs associated with the rate
changes approved in D.15-07-001, and (iv) other reasonable expenditures as required to
implement D.15-07-001.

IT costs related to system changes required to implement Residential Rate Reform that
are not TOU pilot-related are funded through the SDG&E base capital budget and will be
excluded from the RRMA. These costs, along with other ME&O costs not included in the RRMA,
are reflected in the “Non-RRMA” section of the following table.

The following table summarizes costs incurred from August 2015 through March 2020.

See Appendix A for expenditure details.
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IX. Conclusion
SDG&E is pleased to report its first quarter (January - March) 2020 efforts to the
Commission and stakeholders. SDG&E looks forward to continued collaboration with the other
IOUs, Energy Division and the ME&O Working Group members to develop plans and best
practices that will continue to contribute to a successful implementation of Residential Rate

Reform and the transition to TOU pricing plans for residential customers.
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Appendix B: Customer Communications January — March 2020

Communications Description Spanish | Direct Email
Mail
Explanation of High Usage Charge; tools and X
High Usage Charge General Education | so|ytions
High Usage Charge 350% of Baseline Approaching High Usage Charge X X X
High Usage Charge 400% of Baseline High Usage Charge Incurred X X X
Provides awareness of upcoming changes to X y X
Mass Default PD-90 Postcard pricing plan
60-day notification letter containing
Mass Default PD-60 with Reply Card personalized plan comparison; includes reply X X X
(versions listed below) card
60-day notification letter containing
Non-NEM Benefiter personalized plan comparison; includes reply X X X
card
60-day notification letter containing
Non-NEM Neutral personalized plan comparison; includes reply X X X
card
60-day notification letter containing
Non-NEM Non-Benefiter personalized plan comparison; includes reply X X X
card
60-day notification letter containing
NEM Benefiter personalized plan comparison; includes reply X X X
card
60-day notification letter containing
personalized plan comparison; includes reply X X X

NEM Neutral

card
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Communications Description Spanish | Direct Email
Mail
60-day notification letter containing
NEM Non-Benefiter personalized plan comparison; includes reply X X X
card
Allows customers to make pricing plan X
Mass Default Reply Card selections
. Alerts customers to watch for a Multiple
Mass Default Multiple Meter 60-Day o . P X
. Meter 60-day notification mailer
Email
Mailer providing customers with multiple
Mass Default Multiple Meter 60-Day P & P X
Mailer with Reply Form meters a chance to make plan changes
30-day reminder notification letter containing
Mass Default PD-30 with Insert personalized plan comparison; mailing X X X
(versions listed below) includes quick reference card insert
30-day reminder notification letter containing
Non-NEM Benefiter personalized plan comparison; mailing X X X
includes quick reference card insert
30-day reminder notification letter containing
Non-NEM Neutral personalized plan comparison; mailing X X X
includes quick reference card insert
30-day reminder notification letter containing
Non-NEM Non-Benefiter personalized plan comparison; mailing X X X
includes quick reference card insert
30-day reminder notification letter containing
NEM Benefiter personalized plan comparison; mailing X X X
includes quick reference card insert
30-day reminder notification letter containing
NEM Neutral personalized plan comparison; mailing X X X
includes quick reference card insert
30-day reminder notification letter containing
NEM Non-Benefiter personalized plan comparison; mailing X X X
includes quick reference card insert
Quick reference card with tips for success on X X

Mass Default PD-30 Insert

TOU; included in all PD-30 mailings
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Communications Description Spanish | Direct Email
Mail
Brochure welcoming consumers to TOU with X X X
Mass Default Welcome Brochure details of their individual plan.
Sent with effecti icing bet J
TOU-DR1 Mass Default with Bill | >c = ‘W't €MECtVE pricing between January X X X
Protection 2020 — March 2020
TOU-DR2 Mass Default with Bill | Sent with effective pricing between January X X X
Protection 2020 — March 2020
TOU-DR1 Turn On with No Bill Sent with effective pricing between January " X X
Protection 2020 — March 2020
TOU-DR2 Turn On with No Bill Sent with effective pricing between January X y X
Protection 2020 — March 2020
Emails including a personalized video were
Mass Default Personalized Video sent to customers in the Mass Transition X
target groups
Notification that bill protection is coming to
an end; sent to Mass Default and opt-in X

Bill Protection Ending Mailer

customers
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High Usage Charge General Education

Page 1 of 2
SBG*' STATE-MANDATED
IF HIGH USAGE CHARGE
Based on past energy use at
A g'ﬁ'mpm Energy usiy® 123 Main St,

this charge could affect you.

We know moving can be exciting, and we're here to help you avoid any unwanted surprises on your

energy bill. Past high electricity usage at your new address indicates you could be affected by the High
Usage Charge if you aren't prepared. This Is a state-mandated charge for customers whose electricity use
exceeds four times their Baseline Allowance. Below are some energy savings tips and solutions to help you
better understand what this means, and how to successfully manage energy costs in your new home.

TIPS AND
Baseline Allowance is the amount of electricity allolted for your basic needs
and varies by season, where you live and if your home has just slectricity, or * Easily pay your bill, view
both natural gas and electricity. Your Basafine Allowance for electricity can power outages, el up alerts
be found on your blll, or you can caiculate it at sdge.com/highuzage. and more with SDGEE'S niew
mobile app. Download the app
in the Apo Store or Google
Play, or leamn more on
SWITCH TO A TIME-OF-USE PLAN e o fa Einde.
« Time-ol-Use plans are not subject Lo the High Usage Charge. * Seo when and whare your
» These plans are basad on how much and when you use enargy, giving home uses energy most and
you more control over your monthly bill. explore all your sccount
= Learn mofe al sdge.com/whenmatters. details by craating a My
Account profile, Go to
sdge.com/myaccaunt
to get started.
0 SIGN UP FOR ENERGY ALERTS o Ouir caline inarketilece can
halp you find rebates and
Even if you're on the go, you can keep track of your energy use and costs with
email or text alerts. These alerts give you information about your account, bill, energy-saving deals. Visit
energy use and more. There are many alerts you can subscribe to, including: sdge.com/marketplace
» Spanding and usage goals to see if you quallfy.

* Weekly energy use summary
* Emergency outage notifications

Go to sdge.com/myaccount.
Look for “Alerts & Subscriptions™ at the top.




High Usage Charge General Education

Page 2 of 2

More ways to save

MAKE YOUR
HOME ENERGY
EFFICIENT

» Find out if you gualify
for no-cost home
improvements through
our Energy Savings
Assistance Program or
Residential Direct Install
Program.

Find out more at
sdge.com/ESA or
sdge.com/RDI

USE ONLINE
TOOLS TO

MANAGE YOUR
EMERGY USE

» Take the home energy
survey through
My Account to get
personalized, energy-
savings tips.

+ Sel a spending goal and
get email or text alerts
when you've reached it.

Goto
sdge.com/myaccount

Extra energy allowance available for medical needs

SHOP,
COMPARE, GET
REBATES ON
MARKETPLACE

* Shop for the best prices
on energy-efficient
products. You can also
get price-change alerts.

« Apply for rebates through
an easy online process.

Shop now at
sdge.com/marketplace

If you or someone in your household has a qualifying medical condition,
you may be eligible to receive more energy at the lower price. Qualifying
households receive an additional Baseline Allowance, which means you may
be able to avoid the High Usage Charge. To learn more about the Medical
Baseline Allowance Program, visit sdge.com/medicalbaseline.

Keep your CARE bill discount

If you are a CARE customer, you are currently receiving a maonthly bill
discount of 30% or more. If you exceed four times the amount of your
Baseline Allowance, you will still be subject to the High Usage Charge.

Alsa, a pattern of high usage may require you to recertify for CARE

eligibility. To learn more, visit sdge.com/care.

Learn more at sdge.com/highusage. Visit sdge.com. Call 1-800-411-7343.
Si desea recibir esta informacidn en espafiol, sirvase llamar a SDG&E al 1-800-311-7343.




High Usage Charge 350% of Baseline

-
SDG,
“E COURTESY NOTIFICATION

A Q_Jﬁ'mm Energy wty” Based on your current
electricity use, you may incur
a state-mandated charge for
high use this month.

Account number:
Meter number:

You're close to using more than four times the amount of your Baseline Allowance and
may have a High Usage Charge on this month's bill.

The state-mandated High Usage Charge took effect on November 1, 2017,

YOUR HOME'S SicM up
FOR ALERTS

EMERGY USE
With My Energy Survey, you get energy and Subscribe lo High Usage alerts so you'll
mongy-saving suggestions that may help you know in advance when you're close to the
avoid the High Usage Charge, High Usage Charge:
Frovide details about your home, appliances = Go to sdge.com/myaccount.
and other energy use habits to build an * Look for “Alerts & Subscriptions”
Action Plan with energy-saving actions at the top.
tallored to your home. « Click on "Alerts.”
* Login to sdge.com/myaccount. = Click on “Subscribe” next to “Alert before
= Click on the “My Energy" tab. a High Usage Charge”
= Goto "My Energy Survey” to get started. + Select the email addresses and phone

numbers to réceive alerts.

Once completed, update your details at any
time to refresh your Action Plan.

You'll only receive this letter notification once per year. To receive ongoing email or text
message notifications, subscribe to High Usage alerts. For more information on your
Baseline Allowance or tips to avoid the charge, visit sdge.com/highusage.




High Usage Charge 400% of Baseline

-
SDG,
— £ COURTESY NOTIFICATION

A QJSPNPTE Energy tiy® You incurred a state-mandated
charge for high energy use
this month.

Account number:
Meter number:

You've used more than four times the amount of your Baseline Allowance and
will have a High Usage Charge on this month's bill.

The state-mandated High Usage Charge took effect on November 1, 2017,

HIGH USAGE SIGN UP
E CH ARG S SN FOR ALERTS
MY BILL
You can find the High Usage Charge in the Subscribe to High Usage alerts so you'll
Electric Service section of your bill. know in advance when you're close to the
High Usage Charge:
* o to sdge.com/myaccount.
* Look for "Alerts & Subscriptions”
r—mrmn [T ¥ s T = at the top.
ol s + lickon “Aerts”
he St chzot. ety + Click on "Subscribe™ next to "Alert before
Spmmro e SER| ighuUsage Charge”
e o T o e e e gt + Select the email addresses and phaone

numbaers Lo receive alerts,
This sample bill Is for lustrative purposes only.

You'll oniy receive this letter notification once per year. To receive ongoing email or text
message notifications, subscribe to High Usage alerts, For more information on your
Baseline Allowance or tips to avoid the charge, visit sdge.com/highusage.
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Mass Default PD-90 Postcard

IT'S TIME TO
START THINKING
ABOUT ENERGY
DIFFERENTLY.

SOON YOUR BILL WON'T -4 e 2 L
JUST BEBASED ON e T
HOW MUCH ENERGY YOU
USE, BUT ALSO WHEN.
Throughout Cakfornia, customers are Jriken hie
switching to Time-of-Use pricing plans. i‘:mﬁ #2101

These plans give you more cholce and
control for MARAGInG your anergy use.
Be on the lackout lor mare details in the

madl on chandges to your pricing plan,

Tow can fng sue mors ﬂbC'U-T
Tamie ol plars ol soipe.cnmy/whenmatters

AR I EER e T -




Mass Default PD-60 Non-NEM Letter, Benefiter
Page 1 of 2

TS ABOUT T
EMERGY BILL. YOU ARE

TOA TIME-OF-USE PLAN ON JUNE 30, 2019

John ©, Sample - PaA 3472019

1234 Anywhore Street @

San Diego, CA 92123 Time to save
e T R TR R R R R ILE (TR "Wt =

March 4, 2019

Chokiws are corming to your svstgy preang. Througheyt Caliborni, mew pricing based on s you use soergy
15 rorw avadable.

O Juns 30, 20, vour pricihg plan will change ba & Time-of Lse plan (TO00U-DETL. which
remani yel for whifling snengy une o lower-coal T, sway Trom I co-pedl hours of 4 pen, lo 9 nm
el Can sutematically meve [0 1R new plar, choose snother plan, o slay on your currend plan

GEMEAN FDR MEY

Bated on analysss of D snergy uned /) vour iome Ll veae. vou ane Dkaly 10 uawe on 1T Time-ol-Use (TOU-DM1)
phan. The codl of mnargy for (% plan & highes? pnly during e o s hours Delwesn 4 pon, and 9 e, Tha new
appinach to pricng (e you moie Choiie and condrol by aBorming you Lo seer i P sy ooing (o we energy
hating ofl-peal Ponrs snd reducing yoor overall e

WHAT ARE MY C

Sernt i youlre Lely o save on the Tene-ol-Use (TOU-ORT) mait, el s @utematicalby meve piu. You aiis have teo
otfier cptior: chosan the Time-ol-Use ( TOU-DET) plan o alay o0 vour current slan Bals Time-ol-le plar inchade
omE-year no-Thik pricing, and yDu car Sadlzh i anoiher svallable (e &1 arry e, Gl more nloemalton and mase
wour chokce anline o sdge.com/mhenmatiens. o refior the paciosed responie cardl

T0 MOVE T0 THIS PLAN 54'655 Arsmee extinitee trak

e e [er s Bk on
P STy e

OR YOU CAN STAY ON $4,781

YOUR CURRENT PLAN
STANDARD (DR) [ms o oo e ™
. Nowe of T iy WAT INCLUDE M0 ULALE CHASTDE.

Sew the enclosed brochure for more information,
visit sdge.com/whenmatters or Call us at BT T-556-1674.

B A e R P




Mass Default PD-60 Non-NEM Letter, Benefiter
Page 2 of 2

Thie chsor s yours., ¥ou heve three Ggtiom

. Do b, and we T aullcalc ol y move you (6 B Thne-ol-Use (TOU-DRT) prcirsg plan on
o 30, 20T

2. Lot the Tiene-al-Uss (TOU-DR2) pricing pa iy reburning the ieply tard of comlacting us
3, Shiry on vour current Stenderd (DA pricing Blan by reburning the reply card or contatiiog u

S wind T Suply 10 savw on he Time-of-Ue (TOU-0H1 phizang plam, o cam mase Eha swilch early
Compiile and return the reply card or 1og infa Sy Aocourd ol lege.oomyplisenrell before June 30, 2019,

- Tﬂ’fﬂ'ﬂlsﬁ'mﬁﬁ
htruunhduuHhmntwinnnunqbuunhay
. plan risk-ires for up to one year, H you end up spending mare than o
HﬂﬁHﬁlHﬂllﬂﬁhﬂihnqlhlﬂiﬂ*ﬁ"iﬂlﬁtl

Dharireg 1w orr-Desed P (7o & puns, B0 % pum, Shee coml of prodiating and delivering energy
an increasa. Hwﬂﬁmﬂ o wiage Lo lnwerpriced ol pedl eurt. vou'll hain decrosss
dernand o 1 power Qric, wiich Denefits the srarormant, a well 9 pour monthiy BE

P, youl o nat. Wt Time-nl-Uhe sticing plaon, I can be a3 smpke a1 ahifling some ol oo Rounehold sclivite,
mrurmIh-rMmhl-rurmm.aWWWuw.mhLWmehwmmr
T borg run. oo addiienal Nipa, check oul the enciosea brochure and see st how sany i & fo s sven mone.

“Eulrale o % BASed 59 45 ansfin § rind Roe § FS0T T w8 bl rea? S B Sy e svlimaed s Panind 1] i e Sy
i) o i AT o0 TR Stogiaee, il oo s CHY S o 1D your Swy Saiecied fias LD oresneg pasa (sl S bt 10 te
g vt dnd teguiafion of he Camite s Putsls LS8 Casvimucn SCPUT  an i e sen? b changy by CPUIC unded e Sear

W Bk Prcvng i ipwicatsie for uz da 17 marife wbils oo TOU DI me TOU R ind dury St iy 10 cutbsmen sBs i AT

ATl 1R Py oY S W DT O e LTI L g OGN OCETLGN W et LD L. BLR MA
kg TalFn 2w lecian

© FO- PO Sae Tege G & Tieoang Company. A1 COprary AR [TRSsss s 1grin esarveL

v, PRl IS0 Rl PRI P
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Mass Default PD-60 Non-NEM Letter, Neutral
Page 1 of 2

TS THEL

LITTLE MIC

I8 e pslatie:

new han, chesss anolhed [en, of sty on ol curment plan

WHAT D iS5 CHANGE MEAN FOIR ME?

ARENY CHOACES?

To fiPy Svn O Trrve-of-Ute planmi, CONBRET your endigy ute and whstbsd youTe abile 10 Ue et anergy fom d pm.
b g, M i can, el U eutoematically mave you b the Time-of Lis (TOU DR plan of choass (he Time of Use
ITOU-DRE piam. Both plar come sith ond-yasr no-rialkl pricing, and you can vwilch lo another svaialee plam o) any
fame 1 Phase plaers aren't right for you, b wriech e ophian m stey om your ourent pian, Gef more inlormation
and gk o choste online at sdgscemwhemmatter, or netunn (Fe snclossd responss e

IF NO ACTION IS TAKEN
YOU WILL AUTOMATICALLY
MOVE TO THIS PLAN

OR ¥OU CAN CHOOSE
TO MOVE TO THIS PLAN

TOU-DR2

MCLUDER  Thiy phan bt e
AT RIS T (i
Time-of U pricing
s fry fased o
oversd FRergy USE.

YOUR CURRENT PLAN

S the encipsed brochure for more enfermation,
wislt sdge.com/whenmatiers of call ua at 1-BTT-558-1674.

John @, Sample - PGC 3/4/2019
1234 Anywhere Street w
San Diego, CA 92123

00 oo P = el o lines e
March 4, 2019

| Time to save.

Chidoes are coming bo your ensdgy pricing. TRecugRaut Califamia, hew pricing hited On sfsd i e mnengy

Or June 30, 20F, your pricng plan will chsngs to @ Tims-of-Use plan (TOU-TETL This plan nesiands. you Tor stiting
Fneriy unage bo iomercod fme, ey rom onpesk Fours of & g, i 9 o, Yoo con saismathestly move (o (s

R mn @nahysh of e shery ued in your hosne WSt yeae, you may De bl o save on Time-ob-Use plas i oo
Can reducs your e al] sney une e s8I seene ol 1L 1o Che iowsepriced Bouey. Energy costy ae Mo only
tharing] {7 on-peak Paours el ween 4 . and S pm, This new approsch Bo pricisg gfves wou more chosoe and oontnol
ey kv o B0 s iy Eee waylc Choosing 10 ke energy doreg offpess Rours end redscing you cvessll ine

OR YOU CAN STAY ON $1,224 o

STANDARD (DR) o o o iy, A SNCLUDR WO URAGE CoamaE |

i, OH W R A e DOOMNLE Bl




Mass Default PD-60 Non-NEM Letter, Neutral
Page 2 of 2

The chdiCe i yours. Yos have Thees opltioen:

L D notteng, and we'll automacsy mee you to the Time-of-Use (TOU-DRT gocing plan on
June 0 209

2. Chocrie the Timeof -Use ITOU-DRZ) pricing plan by Febirning ihe reply Cacd of confarting us
3. Say on your (utent Standed (OR) pricing nlan by reluming the reply cand or coslacling us

Vi Caf Qet mare infanmation ey going 1o sagecomSwhmnmelter. OF make your chloe fore. Comibete and rasurn
the ey cart or log in to My Accounl al sdge.comyplanennoll before Juni 30 207

 TRY ITRISK-FREE.
‘Enjoy bl pratection. You can iy & i Timu-si-Use pricing
D cbnlenr it Do ol W

Dharireg) 1M & piai Rours from 4 m. oW pm., The cou oF (hiouing dnd aelivering aier(y (e
INCTESNF. Nlmmmﬂwmluwmmw Pl Wil el (T iane
dernang on the power grid, which Denelis. the ermiroeenent, an weil as yout mont hiy Bl

Mo, you B8 nol. With Time-of-Use piacing plan, i can be a5 sampls a3 shifg sors of yoor Rousehols

at e,
W riurning the cisfaasher o doineg leandry, & itte carlier or laber. Litlie changet can add up 1o big savings over
tha oo run. Fior mchil el Fipa, check oul (he enchiried Brocine and e prt s sy i 5 i dar] wveg

Ealhale &8 Db of o i o piat Rishe s PRCHA Ry JiF W yed. Dilfe SEats diy b OVSebed D6 iounsed. i pou'iE Sty
erabed 8 it SR & TN proguara, B sl b o aified owes 1 piid Sewhy briscsed S i e g friv Sleis Srr dukne ! o the
e Een g jegaslion o he Callarrds Pebes L9 e Oemmnacs iKPUCH snd ore suliied] B3 chomndgs e CPUC ordee, Grp Frar
- Sk Priring s apple sty Tor upts I monthe st os TOU D0 e 007 e dors ol sppty 10 rushomseny s@s qE6-4T

Tl ORGPy ey i el et 1 e arDn TICTIE 1 R (BT R KT, e al e LoRBTIGRE, eRsEas i lateg
telke TIPS ') bema |18

€ TN PO s Trwgm Cad & Tievirm Comuay, A8 (frrgnt and Tiasde=er) (s rrssrmmil

e L TR S
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Mass Default PD-60 Non-NEM Letter, Non-Benefiter
Page 1 of 2

YOU ARE SCHEDULED TO
SWITCH TO A TIME-DF-LISE

PLAN ON JUNE 30,2012

Jot 0. Sample - PGE 3/4/2019
 Aynars Streel - Z [—
San Diego, CA 92123 te

0o g g e g . ot

March 4, 2019

Chakcen ar'e Comng Lo vour ergy oncing. Thioughoutl Cakiormi. rew Dricing Based on mien o Use Smegy
L e o siaible.

On June 30, 2OV, your pricing plar i scheduled i changs (o a Time-ot-Live plan (TOW DRT)

Vil ran sutomatically meve Lo 100 s Dlan, chedie anolled plan, o SUEy oh viur curtend plan

WHAT DOES THIS CHANGE MEAN FOR ME?

Baned on anafysi ol the et gy ined in pour o et war. |1 you continge b cie enstgy the tame warg, Time-sl=Uss

plana iy Hot Be fghl o yenl. To weve of theks e (TOU D &8 TOU-DRZY, wou'® nesd Lo hedute youl i sl

Fraer iy L il 41 1T B0 s D0 o priced hours, Cnargy oovls she Fegheal only dons) 108 o Dok Benies B ween
4 prn. andd B m. Time-abUse plans inciude of-yesr e ik pricing, s v e Iry i ool and e 0 0 right jor yee

WHAT ARE MY C

Consder youl srergy wie and whethel you'rs stile 10 use e mergy and shift wome away o 8 . % pe i
youl caf, el s avtomatically mave you 12 e Time-ol Use (TOW-087) plan o clhoose e Time-ol Use (TOW 05T
plan. Bobh plant come wilh of-year Re-tik pricing, and you can swilch e anolher svadable plan af any lare. |1
Time-ol-Une plana atee] righl lor you, then sekect thit aphian fo stay 6 your current plan, Get mare silsrmalicn
and make your choice ondes af sdge.comywhenmatiens, of feturn thie enclosed reepcnye cand

STANDARD (DR)  [Savimisicimsmssnsue

5& the encloged brochure for more information,
wisit or call us at +B77-5581674,

L] Tk Pl el W A e SO0




Mass Default PD-60 Non-NEM Letter, Non-Benefiter

Page 2 of 2

T tiliCw I yoars, You have iheee ogilor

. Do ot and we T slomalicaly mowe you 1o e Time-ol-Use (TOU-DRTY o sing plan o
Hgna 20, 2O

& Chocse e Time-al -Ue (TOU-DR2 pricing gan by refurning (e reply card or contacteg us
B, Stad o wour cantent Standerd (DR pricing plan oy reburning the reedy cand or conlacting us

Vou ¢an get mare information by going o sdgecomdwhanmaliers. O make your chaice mim. Commplete and Feturn
Ihe reply Cad e iog in o My Account al sdga.comy/iplanenrolf belore Jums 30 2010,

Enjoy bl protection, You can try & new Time-of-Use pricing
pian risk-tra for U 1o o Yar. I you ed Up seNding Mare than you
mmw‘m nt plan, we will credit yeu the difference.

Curing Tha on-peas ours from 4 pom 5o @ pm., the coss of (roducing and Seinesing BnaerTy £
Incrake. By shifiing some of youl unage Lo lowepriced off peas bours, youl help decrease
dernand o {he power Grid, which benwfits the ersirormend, and pousibly' your monthiy bl

ML yola 50 nol, With Time-ol Uss pricing plarm, i can be a3 smoke a5 chifting same of yoor Rousehols actinties,
Wk running the Gshwashier of doirg Wandry, & Il be carler or et LitTie changi can add up 15 Dig Laings over
v b rum. For acilicnal Hpa, check ot 19 eniosed Drochure,

Lalimarlei S0 Lintied of 09 SR AL O phof ey LI Ny Ulv il yeet Lot Coaky Ry e i veabed b Fousaed i poy i ey
wuralind i 1h CARD & FINA pregrama, o wel te (avied owes B3 yowf sewry Selvred e AN g i 5l oo Leterl 1 B
ST B gt o [ Caiorv Pusss TRy Comeinge [CEUCH B0 are suliecd i change e CPUC onier Dew el

o Bii Pririeg s applcaiee Yo op e G monihe atvie o POU-D20 mr 100HAD st does sol spgrs 10 tuthemen si® Q04T

B T o L R T B sy = e R N O TP R T
bAGS TIPS 2% bometd LBk

© Jr- PO s Dowger i & Dievirm Comqping A cOgurgnl s Tmdesers (eiL frEsrvel
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Mass Default PD-60 NEM Letter, Benefiter

Page 1 of 2

FIND MORE WAYS 70 SAVE OMN YOLIR EN

YOU ARE SCHEDULED TO SWITCH TO A

TIME-OF-USE PLAN ON JUMNE 30, 2019,

John O, Samphe - PGG 3/4/2019
1234 Anywhere Street ﬁ
San Daega, CA 92123

o N e e e T Y st

Tima to save,

March 4, 2019

Chokies are caming o v snergy pricing, Thioughou! Calllrmd. new pricing Baied on wien vou use sy s
P v askassd,

On June 30, 2019, your pricing plan will changs 1o & Time-ol-Use plan [ TOU DR, which

resardh you bor shiTimg energy Use 10 oweroos] Bres, awdy om e ofcpedh hout ol d pm, to 9 am

Wi 0 mutomaticalty meeve P i e plen, Chooie anclber e, of gtay o ol Curien! plan

AS ASOLAR CUSTOMER, WHAT DOES THIS MEAN FOR MET

Bated on analyin of The snergy uald B your Bome L] sl oo se Diely ba wive o e Tima-ol-Uss (TOLU-DRT)
phan. The oot of weengy for his pian i ighest duning the on-Deas howrs Detwesn & pom. and § pm. This nes
approach 1o pricing ghves you more chglcs and control By alinsirg ywoul 10 51w in | wo wave thoosing 10 L sneny
it off el oty i FeOUing el o sl e, I you wpdem fapoent bo gonerate xoera eretgy, wol contnue
0 rack and aoply your geostalion chedi. We'll be here 1o peovide ovwsr bo suntiernenl vour 1yatem shen you nesd .

YOU HAVE CHONCES

St yhuTe Mnaly 19 et on the Tigee of Une (000061 plas, 16l 16 sditomalboally mave vou You ahn baee Faa
ot optioni: chowis the Time-ol-Uhe (TOL-DR2Y plan of sty on your curment plen. Both Time-ol-Use plirs ntiude
sap-yead ho-rish pricing, ard you Can seilch 1o acaifer gvadabie plon a2 oy 1ime, Gel mcte Sdneeaion and make
oo cheiee anlive al sdge.com/whenmatiers, or reluin the scioed rripeete card.

YOUR THREE PLANS COMPARET

OR YOU CAN STAY ON e
STANDARD (DR) [roemsien somdommanity oo e st v

So0 the enclosed brochure for more iInformatson,
visl soge.comSwhenmatters or call us al 1-B77-558:1674,

e |, PR B RS T D P




Mass Default PD-60 NEM Letter, Benefiter

Page 2 of 2

L=

Thie cheaice Iy yours You'r in coninel

L Do motrieg, and we'll automatcally maow you b (me Thene-of-Use (TOU-DRT) pricing pean on
Sune 30, 201

2. Erwall mow 0 Time-of -Use (TOU-0R1E), Time-ol -Use (TOU-0RZ) or another sealatie pricing plan
3. Stay o0 your cenest Standand (DRY ovicing plae

Sitw you're Fhely 1o ares on ke Time-ol -Lae {TOU-DRN pricing pleh, coniltes maling the pwileh safly
Campilele and returt e reoly Cled o 5oy n 1o My Account @) sdge.com/planemell trelone June 30, 20F.

TRY IT RISK-FREE
Enjoy bill protection, You can try & iew Time-of-Use pricing plan risk-free
qnmhnnrunﬂu-qin:ﬁhﬁwnuiﬁnih-wnhulnu-w
clrrent plan @uring the NIrst year, we will credT you the difference,

Thamik Bo Cusiomers M you wivo are comimitbed 10 & Cheanar, greater {ulane, Here's mone
rEREwalEe ey qereraled earier n (b day, Beceune of thirse changes m ene gy production
MELETNY. o Deal hewry Rave shelted 104 o o @ e

Mo, you o rot. Witk Tme-ol-Ue pricing plani it o be ai imps o shilling some of your hoosehala activlties. Vo
rurning the dithwaiker o doing laundry, earier 0 i day whon you ane gersrsling enecgy o lsber in the evwnng

AMAT on-peak hoors. Litte changes can aod up o big sanvirgs ower 15w lang run, For sodinrad B, chec ol the
encioed Brochure

£ itimates are DG on 0 analyn of gout Ty sty (e el yean Some cout mary D prheated o rounasd. F gD e Ereasy
eruplied i e TARE of FERR piogenms. A will e Do raed mer [0 st piewity seanCld plan. A0 poicieg slem, [Lles) oee sulsject bo fhe
Fupenktion o s eguttion oF (. Caiirnus Pl UDWEst Comamaien iCPUC] nad arw ity ] o chamge by DRUC crder,

o Pk By iwhij o djapplc sl fim a5 S Fimartt. wiilel i TOUHEIE & BOWF DO} & 85w het sy b e wis D81,

ACEL R AN Ty I S ] ] 20 WY PRCEOrL i) QERGTAPR i A, meal e CORELIE L BRADTEr FIELARE
Ui 1l Anl el Lo

£ 79080V e Do o & Ebertor Comgaansy A8 copyrighd meel frmslevras s righin irmssved.

e PRk B 20000 Pk
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Mass Default PD-60 NEM Letter, Neutral

Page 1 of 2

MIGHT HELP YO VE. YOU ARE SCHEDULED TD-SWITCH TD

A TIME-OFUSE PLAN ON JUNE 3

Jahn @, Sampte - Pél 1/ 42019

1234 Anywhire Street @

San Diego, CA 92123 | Tirme to save
L (L e M e U e A U T * I il

March 4, 2019

Cholees ale coening to vour eieegy pricing. Trroughout Callfomia, new pricing based on when you Use enengy i
facrm avalalie.

O Jung 30, 2018, your pricng plan will changs bo g Time-of-Uise plan (TOU- D1, This plae nesa s you for welbing
enety aage bo lovwercodl times, away from ofi-peal bours of 4 pom. 10 9 pan. ¥ou can sutematically move 1o thia
e pilan, choode anot e plidy, of Shay o youl Curresd plan

A5 A SOLAR CUSTOMER, WHAT DOES THIS MEAN FOR MET

Based on analyvis of the shergy wsed i wour bome Lisl vear, you may be able 19 seve on Time-of-Uve plans il you
can rechice your s all eredgy use sl S weee of || 1o Dhe lowsrphiced hours. Enecgy costs are higheil during
e oo preiph hours Defween 4 pom and § pum. Thes nme Sppeaach 1o pricing ghves you more chisgo and comirol by
aliowing voul 1o weve in fwo waye Choosing (o wue energy danng ofl-peak hours snd teducing your cerall use. I
your iyabem g (o gererals esdeid gnergy, wel continue o trach and apply youd genitalion credil, We'l be
hrie bo provide Dol 10 ippleitel vour byiteim when wid reed il

Torealy wave cn Time-of U plae, consicss whathar youre sbie o use bews snergy from 4 pm o % pom, o you can

Iel ws awtomaticaly meve vou (o the Tese-ol U (TOLFDRTI plan of choose the Time-of-Lrup (TOU-DRZ) plan. Both

plana come with one-year no-rish pricing, &nd vou can twilch 1o another avalats plan &l any time. B ihete clan

et daghl loe g, Phen et (e opkion 1o stay of youl cumsil plah. el mee elormallin a5d make Yol chiloe
sdge.cam,whemmat trr, h

oriiny &

R LD Ll

I o2 R,

mm T precingg ey Bmncd Gn sanifiy snpe. Pran does fod ary by
CHANE,

mar o e . AT INCLUDT MM UBAGE

Sep the enclosed brochure for mare informiation,
wisit sdge.com/whenmatters o call us al 1-BT7-5581674

s, pusi a8 S 1 A P




Mass Default PD-60 NEM Letter, Neutral
Page 2 of 2

Tha chdlor I yours. You e in condral,

L Do nothing, and we T suiomalcally move youi o the Time-ol-Uss (TOU-0RM pricing pan on
Jurw 30, 20

2 Enroll now n Tima=af-Use (TOU-DRT, Time-of-Use (TOU-DRZ) o anather sval sl pricing plan
. Skay an your curtend Stemdard (D) pracing lan

Y ean gel mors information by goirg o e comwhenmatisr, OF make your choiow sow, Complle and return
ey £ antl of log In fo by Acoouet 5t sdge.comyiplanemrell Beiore June 30, 2079,

Jﬁ:mm:w-mmxmmm
up 15 e year, I you end up spending more than you waukd have on your
cutrang plan during the Hirst year, we will credit you the difference.

THEAKS 10 CUBSEmers Bhe you wito i Comyasiled [o 8 OedrmT, Of eensr 1ULure, Tnefe’s mire

rerewabie snergy generaled sarfier in (e day. Becmne o thess changes inenes gy sroduction
patterna, of-peak hours heve shified to d pom, 1o 9 pm

P, youl B nal WIth Thne-of Use pocing plar, § can be s dimpss s shifling some of your hauiehold achhitie, s
urninGg the distmanter or doing undry, seiiar in the day when you an generaling energy o Leler in ihe evening

aller odvpeak hours. LAk chsnges Canm a3 up b B8 savings over 1 lony run For sodBonal g, Chec ool the
eiCioued Srochurs.

SEybmaiF &% Bised 56 i Sem ol pind RESE § ERLRE Ry o Wl s S 1 B iy B8 FliSabed 4 Fiunsed [ poud sveaty
arraiied i g DR o PR prograrma, 1l will e CEvid owd 1D pious Sl SeeCtid [ian A IFEsig et (i arr iuliect 1 the
B A Tegulalion o e aler fus Pubig LA ey Carmnuon (TPUC)H and e selyent b e by CPUL griet One ear
e Sk Pricies i veloaing bor ol Te & manttn while on PO DRN pr TOU (2 ant dows st sty (o nustomsen st ME-LT

AP RS Sty oIy ] e DT O o TR P e [ RN AT, el (DT, SR sl sied
g il ana vesie tacian

© PO P Las e G & Tweani Comnany. A1 COfryr il B TR 1| AVl

T B, a2 o S P
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Mass Default PD-60 NEM Letter, Non-Benefiter
Page 2 of 2

EOULEDR T
SWITCH 1O A TIMT-0F

JUlM

134 Anywihere Sirest
San Diego, CA 92123

e T LR TR L TR R R MU TR vt

John @, Sample - PA&E 3/4/2019 i?

March 4, 2019

Chose 4 CEMInG 1o vour endrgy Dricing. Trrougnoul Callfpria. new pricing Based on afen vou uss ene gy it
g g llshe.

Or June 30, 2008, vour pricing plan will 1o change 1a @ Time-ol-Uhe plan | TOUW-DRT. You can swtematicslly move
L0 1 niver Dl ChBosE aOthar plan, or SEEY O you curtent plan

I CMEH, WHAT B » THIS MEAN FOR §

Baned on anahyss of the snergy usesd B yeur home st yesr, § you continus B0 use erevgy ihe same way,
Thmee=ol=Use ol may not be Hight ot you. To e on these plar ( TOU-DRMar TOU-DETL, wisi 1l nesd Infedace
o averall Energy une and ihilt some une fo Iowes-priced hours. Cnergy ookl are Righest during 15 of-pesl
Naeirs b pum, and ¥ e Thass Tieneeol-Use plang molude one-pesr ne-riak pricing, o pou can try i o
anes wre i o (3 rigil for you, [ your syalem Mappern (o generale esce ooeigy. well comlinue bo track and aooiy
i ganraiinn crecil, Wil e bere Bo prowide powst 1o wupplement your Sptiem shen you hesd i1

YOU HAVE CHONCES
Conuster mhetter poue able (o use L energy B whil] soms sy fhom 4 pom iz 9 g I o cen, lel
sutomatically mowe you 1o the Teme of-Usae ( TOU-DRT pien or cheese the Time-of-Use (TOU- 087 plan. Both plam
toire wilh one-yeer no-risk pricimg, and poa can psilch b ancther svallalile plen b sy Sete. 1} Tomeeol Une plans
arenl righit lae pou, then lelecl [Me opEDN [0 SEEY OF youl curtent plad. Gat mdasie mlormation and maks your choce
ordne o dgecoenwhenmatiers, o telun ihe enclossd reaponse cad

L T T SR
TOU-DR2

MOLEEER  Tha pian han 180

g persly s A
Ry ety (s D o
el Py e ~E o
" A SRR (71
YOUR CURRENT PLAN P S A E
S'rmm m T pricing liery B on monihy Juspe. Price soes mod sary by
s of the diy. MAY INCLUDE Mrtih UESOE CHARDE.

See the enclosed brochune for more information,
wvislt sdge.com/whenmatters or Call us at 1-BT7-558-1674

i e i S




Mass Default PD-60 NEM Letter, Non-Benefiter
Page 2 of 2

Thue chedcm I yours, Youre in conbot

L Do molfeng, and we'Tl automabcally move you to the Time=ef-Uss [TOU-DRT pricing slan on
Jure 30, 200

& Lowoll now 0 Time=of=Use (TOU-0R1, Time=-ol-Use (TOU-DRIY of ancitier sesisbie pricing plen
L Sy o yoiust Curren] Slandand (DR ping ol

Wiy e gl o inforenation Uy going be sdge comfebenmattery. Or make pour choloe now, Compiete anc return
e renly aed o log it My Arcount @ sdge.comlenennsdl belore June 30, 2019,

T

TRY IT RISK-FREE

 Enjoy bill protection. You can try & new Time-ol-Use pricing plan risi-fres
for 1 1 one ywar. 11 you end up spending more ERen you would fuee of pour
| curent plan curing the likst yeas, we will credit you the diflersnice.

Tranks B2 CUNLOMETS S yOUu WhD Bhe OO TLed 10 & Cleaner, greenet e, (ere's more
rendveatis anary generaled eariier in he day. Becaune of These changm In enemgy Droduction
parbenna, o -paaa hours haree Ahvited 1o 4 pum. bn 9 pue.

M, o e Al W Time-ol-Uise pricing plans, & can be s Smiple s shilbmg some & your Roasrhoid schivities, b
rumning the dishesashar o doing laundry, eartier i (P Say when you are genenating enengy or later in e evening
afier orvpess hours. Litile changes can add up to g svings over B kang run, For acditional tip, chaci oul the
EnCipued ENDCTUre

“Extimmtes are ki on o Snilyvs of Fot Beney EeCTiite whe liel pear, Seme curts ey Be eslemated o Feansed, If wouTe SrTeds
errie 1 e TARL or FERA progress, & wil B DN TERE Owr D Fous ey REssCTig Dian. AR DIy mast iralis By vlsect i e
B R A e oF [ Caborsa Pl UTISes Corwim siin [CFUC) 550 ane saiel] 18 change iy DPUC erler, Ose v

W Hh Y D Aok e e B LT At e e TIOLT D6 e TR DT Al Scwes roid gy B il iomary wits EW 4T

Ao naawgs ey Bl wh depeei n e PacEI . g Ll gusie apR e e piee, salbel peiliong, sgraemen] willed
L TalTn anl weriar factery

© T TOT e Tragr Tt i § e Doy b ropyTaght i STAMETA rg resenms

_a o S P N s R
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Mass Default Reply Card included with PD-60 mailings

you do nothing, you'll switch to the DR-1
To switch to a mﬂnrhhtnﬂiImmhmw:nTmtﬂm
Name: John Q. Sample
Service Address: 1234 Anywhere Sbreet
San Déego, CA 92123

on June 28, 2019.
@ and return this card before your plan change date.

For research

Sslect timn. chaosing to remain Iease a plug-in
-’Fl'rmﬁr:dmb completedy) um." the reason why. rﬂmﬁ'-dmbmnwg-“ mﬁmm lh'n:i'dumﬂ

Switch me now to the | can't shift my from 4 to@ ¥
0 thy O ENETGY ULe AWy pm, purrL ) Yes

t:!h! D) The pricing plan is too confusing

Switch me now
Ommm () | prafer to keep my current plan O W
) | want to remain an my O 1won't see encugh savings ) | don't have one right now but am planning

current plan ) mconcerned about my bill increasing on buyingleasing one in the next year
Signature Date

Pa_oOIS

IS PO N SE_aD Da DOOOD_PEA
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Mass Default PD-30 Non-NEM Letter with insert, Benefiter
Page 1 of 2

REMINDER: TS /ABCLT TIME YO SAVE MONEY
O YOUR ENERGY BILL. YOU ARE SCHEDULED TO SWITCH

TO A TIME-OF-USE PLAN DN JUNE 28, 2015

Enzfgmf. WS PaA 41152015
A Arywhers Siresl

San Diege, CA 92123 , 8¢ | e
g e gl v

April 15, 2019

Ehapin arw conmung o your energy (i iong, Thiowghout Talifsmia. reme rcmeg D o wfed vou ume emergy
oW saalabie

Oiny Jus 0, 2OML o pricmg plat wil changs 15 8 Trne-of-Like plan (TOU-DRTL wfech Fewafis you o i iing
Ty U Do lweronst e, away rom The oncpask howes of £ om0 1o 9o, You can sutematically meve (o fhis
ey plan, chosas ancther plan, or itay on your furnent plin

THIS CHANGE MEAN FOR ME?

Hamed on nalyils of B enprgy used i oo peeme Lavt yeoe, you are Lty bo save on the Timae=ol-Use (TOU-0RM
plan. Tre cost of weergy lor this plan i Plghest during Bhe of-pest fours between 4 pm. and % pom. This new
approach e pricing gives you more cheios and conlrel by showing you 1o ke m 1o wiys: chooing 1o L soengy
Sureg cft-griah fiurs ol Peduong FOur o sl i

WHAT ARE MY CHOIC

Linie pon Te Mhely 15 sawe on ihe Tose of Use (TO0-047) e, kel 14 siflomatically move yau Yoo dig have offied
aplen i chods the Time-0f Use (TOU-DEDS plar. chaois anolher ivailasin plan of Kiay on your (urren] plan, Basih
Tim-of-Lis plan mchicos ss-yanr si-riah pricing. and you Can (eiion 1o srothes gvailatie e & any fime. Get

more infermation snd maks your choste online ol sdoe.com.whenmal ler

YOUR THREE PL

Overal ey ane

OR YOU CAN STAY ON
YOUR CURRENT PLAN

m T PG Ty Bulbend 1% PORERY ubige. Price aoss Bl rbfy Dy
(DR) S

Rour of i ol MAY PRCE LA peh LRA B

See enciosure lor adoitkanal information,
vislt or call us at -B77-558-1674,

s A= Feni, RN wA M AR b ODOEER Fle
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Mass Default PD-30 Non-NEM Letter with insert, Benefiter
Page 2 of 2

The choice is yiurs. Yol 'ne in congrol,

1. Bo nalting, snd we'l sutomaticaly moe you (o the Time-of-Use (TOU-DRT) pricing plan on
une F8, 2019

2. Enrodl now in Tima-of-Use (TOU-DR1), Tima-ol-Use [TOU-DRZ) or andiher avallatle pricing plan
3, Stay on your curren? Stendsrd (DRI pricing plan.

Sinee yindre Bty L0 Saew on Ehe Time=ol-Use ITOW-DR D pricang plan, comilaer making Ihe Switch eaiy,
Loy m o My Acooun at sdge.comyiplanesnell or cal s o VBTT-556-1674 belnra June 38, 2019

TRY IT RISK-FREE
e g 1 one year, I You end Up 1peRding More En you woild have on your
 currant pian during e Tirst year, we will credit you the difarence.

Drarineg {hwe con-peik ficwrs froen & pume bo % pom, (P coat of producng and tellvening snengy can
imcreass. By ghilling some of youl wiage b Swecpriced ol pesh howss youW help decreass
AR o The Do i, wharP Deneliy e shvirssmant, i well B4 pour monihly i

M, you do sob. Wih Time-of Use pricing piana, i can be e sinpie o shiftling some of your hosmehold sciiiie,
Hie punhing Ehe disfrwasher of doing Mundry, & Tl eafiler or Leter, Lithie changes can sdd up 1o By savings over
e Jorwg rum. Fod sded®ianal ligs, cheek oul the enclowsd el sod sre Juil how #aty 8 i B2 e even Ran.

L vl e T [ 9 e o e Te TS TR 5 BT i SO COuTn iy U e £ ¢ el 7 IR Wy
wrremed i e CARL b TERS Grecrans, [T i e £arTRed s 10 Vsl rawly Rt T Ban. A8 pricing Skans [Falies] & saisisc] 1 fhe
AUErHLD B tegitahon of B Catorms Pusic VDb Comeuition ACTUCH and aiw 1ubiedt B ot Dy CPUC goden, One Yl
Hie-Bna Bricws it i st Boe i 1h 13 mamtin sl on 10008 o TOUDAT and et bl a1 cndisers s w81

Retiial iwitegn mory wary dnt sl fepmrd on warsun balahy s lushng pRoGracRer Intstn, whalted ronStwe, enacrtes mislel
nage Tty weck vy Fatori

© -0 S Deagd Gan & Dwatne Cormpsiey, AB cpyright ind 12 adisnary oghls inermmd

O] N FTN W 880 08 CRANEN P8
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Mass Default PD-30 Non-NEM Letter with insert, Neutral

Page 1 of 2

LATTLE MpGHT MELF
TO A TIMEL

1234 Anywhere Street
San Déego, CA 92123

R UL T TR TR R & U T

Apeil 15, 2019

John 0. Semple - FIC 4715/2019 w |

Chgicws ary comirg fo your ensngy pricng. Thmougrout Calfornin, rew pricing Dased on wis you e seergy

= now avadable

G Juna 28, 2019 your pricing plan will crange o .a Tep-cfUse plan (TOU-08T. Thiz plan rewar gy you for shilbing
ey WAl o iweir-Codl el Sway Trom ofy Clsl hours of 4 pUm i Faam, You can sutorsatically mowe 0 ima
frw [ian, choass arolher plan, or Siay on your currend e,

WHAT DOES THIS CHANGE MEAN TOR MET

Baged & analyen ol B sfitgy wied i your o last yaar, iyt may Be able 1o waes o Thme-afUks Hana || you
Car pEtuos your cverall srergy e and shift deme of i bo e (ower-prced noure. Erergry oouts ane higrest during
thwe o peakl ol betwees 4 g, and 2 pumn, This rew approach B pricing v o maore choice e conlrol Gy
Bl Vou ID BAYE i T WlyAC CRO0LG 0o Ube #nargy duling oR-peak DoWrs el recucing ypur verall use

WHAT ARE MY CHOICEST

Tal raty s oo Tini-d Ui (BT, SUNAENET (0P SRy L She whethien you e sl Fo Les e e gy o

A4 pume 16 7 pom I woll can, el us awtematicalty move you to Bhe Temeof Lse (TOU-080 plar. Tou also fuve olfer
Opbor: i he Tiese-ol-Lise (TOL-DRZG plar. chposs anathir svalaiie 000 oF Sey on yiur Curment plan

Bodt Time-ol-Use plans mciude gne=year no-rish pricing, a1 you can switch b anoher peallstle plan a2 any fire
Gl e informalion and ke voull Chisice onise o L0ga.Corwhshmalien

apiwens 1224
ﬁm (DR) o pricing e Eased ory mondiy irsge. Frice o nat vary by

ait f P g Y FRRCL LD Wi WAL

e enciosure for additional informadion,

visit sdge.com/whenmatters o call us at -7 T-558-1674.

e T




Mass Default PD-30 Non-NEM Letter with insert, Neutral

Page 2 of 2

The (o I POUFE. Vo™ I oonknil

1. D rod i, anE e W sulirmaba alty move i 16 Bhe Tme-ol-Liaa (TOU-DR1 e iiing plan an
St 78, 20V,

&, Dol rcws (= Timer-of-Use (TOU-DR1L Timarol-Use (TOU-DRIN of ancther avisslis prcing plan.
3, Sy on o currerd SEandard (DH) pricieng plar.

¥ou can gel mone information by giing bo sdge.com/whenmatbers. O make your (hosce nim,
Call us b HATT-E5EETA o log in jo My Account ot seige.cem,fslamenrall belere Juse 38, 2015

mumﬁﬂmhmn- mmmmm
To¢ up t ane year. f y03 #nd up spending maee Ehen ¥0u woUId RaVe o1 youT
wﬂ'm

H%ﬂ will credit you the difference.

_El.rl‘l'ld"lﬁﬁﬁllhlh from & pm. (o9 pum., the cost of producing and defivering ersagy can
increaus, fy shilieeg soms of your Lnage (0 o rprion off-peak hour, yous helj decresss
demaid om fhe pover grid, which beredils (he srviionment ey well g yoor monisey bWl

W, vemi 3 Pl Wilh Thae-ol:Lse priceg plard, B can be a3 urple 48 uhilting somee of voul Founstold acthbe,
Wim qunping 1he dadrmasher or doing Bundry, a littie sarer or lader. Liftie changes Can add up b g sairags v
It long ren, Fod saditional tipa, checs cut the enciosed irvert and s junl Fow esy £ 4 to dard saving

“Eararaes Sv T 0n e FUE B P RO ST U T e Lo DT g e et i sueed i st mneay
dsrmiual b T CAT or FUAR progrmee, f will b cod e pesed 1m posar masly b Bt plan BB peaciogg plarn drateal aiw ket | 1o lhe
TP 3 R T The TR el PUBR LA I Cmmninn ICFUAT) BN 208 iiedT 15 ST B CPUG Dok Do Tear
e Sigh Prcng it sopdcabie tor wpin I mondrs whes gn TOU-TEN o TOU-DRZ ara dean nat sapry 1o rademeny, weh RTR 5T

KT i iy ey el wdl D] oh eaimen Uty cbating (e an s (Stalien. wetifes sardl e sgusirhed rlited
e fllEn il LR Titor

© 20 FITE San Diego G i Emrie Comgeey, &) Coprnigl e (RBSmE PR IReTIel

Pl it i o (o F i
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Mass Default PD-30 Non-NEM Letter with insert, Non-Benefiter
Page 1 of 2

REMINDER: YOU ARE SCHEDULED
TO SWITCH TO A TIME-OF-USE

PLAN ON JUNE 28, 2019,

ot 0, 5-al'r|'|:|4|.‘5' PAE 41572019

1234 Anywhere Street ﬁ

San Diega, CA 9223 il Time to save.
Ll T T T B e TR e e

April 15, 2019

Chaices are coming loyour energy pricng. Througaoul Caflfarnis, ree pricing Barsed on when yOU UL Bergy
I now aremilatile

O June 28, 2078 your pricng plen @ scheculed 10 cnanga 1o @ Time-of-Use pan (TOU-D8T), You can
sutnenatically move (o this new DRIn, cheass SnoiNeT [.en, o EEay on joe current plan.

WHAT DOES THIS CHARGE MEAN FOR ME?

Buinesd 50 analyuls ol [P pracgy dad I your homs Lt year, i you eonlings ba une energy he e warr, Tima-ol-Uss
piarys. may not be night for you. To sive on thess plass (TOU-DR o TOL-DRT), youl need te reduacs your overall
wrargy Lo e shill some wse 1o iower priced howrs. Energy oosts are gt during e on-pesl houes Bt ween
aprm nd U gam Time-skUde plar i iide one-yet ha-rish pricisg, o you can iy it oul s e if I right for you

WHAT ANE MY CHOICEST

Crmmsigher your energy use and whether youTe abie touse o gy and shil] e sy from £ pm e @ om

o you can, et us esfomaticelly mes you to the Time-af-Use (10U-DR 1 plan. Vou sl havee offeer ophiom: chease
Tha Timp-al-Use (TOU-DET pain, choots anciher rvaillidds plan o gLy of vour curmient piae. Roth Timst-cHlie
P NC0E SRut-yhEr Ml-riER BrCERG. 400 vDU CAM YWItTh R0 anolnar avaaids plan af ey fime. Gl mone
miturmeution ard maks your choles online st wige com /s fesmatisr

YOLe

OR YOU CAN STAY ON
YOUR CURRENT PLAN

STANDARD m T gricing T Ewand o mentivy usegr. Frice Soes nad vary by

har of ifvn Gy WA T INCLUOE MIBH LEADE

Sew enclosurs for aodilkonal Information,
vislt sdge.com/whenmatters or call us a2 1-B7T-558-1674.

_fi I PR RS e TRERN FE
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Mass Default PD-30 Non-NEM Letter with insert, Non-Benefiter
Page 2 of 2

The chote i ymars. You'te i conlrol,

L B nabhing, and well suiomalicaly inovw you o he Time=ol=Use (TOU-0RT aiiong pan on
June 2, 209

2. Errall mow i Time-al-Use (TOU-DRTL Time-of-Use (TOU-DRZ) or annher avalable pricing plan.
A 5wy on your currerd Sandard (DRI pncisg plan,

Yol can el mohe Fformslun Dy gommg 10 sge.com  wleamal iei. OF inake ol choos now. Car im sl
FETT-R58- M7 or kg in bo Wy Aocourl 80 sdge.com)/plamearedl Delcie Juie 28, 2019

TRY IT RISK-FREE
Enjoy bH prefection. You can bry o new Time-of-Use pricing plan risk-iree
fer up te ane yeas. 1 you snd up spending more 1han you wauld hawe on your
current plan during the first year, we will credit you the differance.

During e o -pesi hoers from 4 pom. B0'F e, e cost Gf producing and detvering sregy can
encreass. By whifing soms of your ussge 1o lower priced of | posk hours, you'll help decrease
aemand of 1se power grid, which Denafit the envwironmeni, and poialiey your iy b6l

M, yesi o nol Wih Time-ol s prving plang, £ 2an be & yimgse 3 shifting some of your houarhald actabe,
Wihe funiing the diafwestes of domg lundry, & itte sariler or Laler, LifTe changes can acd o 10 By wanngs oved
i e run. For addillionsd Lod, erecs tul IMe entlosed inuerl

“{ AT W GOSET 00 B @y BN of WOuP ROTE'E BIECITIOTY WS W G0, RO COVTT may Be Srhimaled of rounaed i pou e Sy
wrenied i (he CARE o FERA peisgr s, i well L £rried vt i posil Rewly St e A5 B0ging S maie o uboect 10 P
Nepervites Ba foguision of the Cabornis Publs |mamiei Commauen IEPUC) ind B ssierh 1o cRunge Sy TPUC ordes. Den Yol
Merlink Pricing i appictte B i in 0 Sesifs whie on TOU- DY s TOUDRD and e #02 apgdy tn coatirners e2y HEWAT

Aelug Livings fusy wary and mil depend ta vktiss tichery, ISCRAA] HOGTEARI (DEalion, weRther (SnETsnd, poamesl i1k,
waage fabee anck e Lo

© PO 0 s Dhager it & Dietires Compiiry, AN CEOYPGRt @b 1hademsil FEJRIE Pibarvid,

Tl PR P RO e TRAREIL FH
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Mass Default PD-30 NEM Letter with insert, Benefiter

Page 1 of 2

REMINDER: FIND MORE WAYS TO SAVE ON YOUR
ENERGY BILL. ¥OU ARE SCHEOULED TC. SV

MITCH TO A
TIME-OFLUSE PLAN ON JUNE 28, 2015

W e

Jahn O, Samahe - P3G 45/ 2019
1234 Anywhere Street
San Deego, CA 97123

LT B UL L T B PR L TR A AT (P

S

‘ Time to save.
i

April 15, 2019

Chaces are coming ba your enengy pricing. Treoughowt Calkfarnda, nre pricing based on when you uss srengy
now avalabie.

On June 28, BOIS, puur priceg ol will changs bo s Time-of-Use plan (700U DR, shich rewaidy you fol

shifting ergrgy e 0 lower-cos] thines, away from the on-pesk how's of £ pm. o % pm, You can sstematically
maws [o B Pl plan, choose andttier plen of stay on your currend plen,

AS A-SOLAR CUSTOMER, WHAT DOES THIS MCAN FOR MET

Fapiaed o aay s ol el erery uied i yie Noeme B year, you e lilely 1o save on the Time-of-Use (TOU-DAT
plan. Thae cosf of energy for iy plan W highest during 1he on-peak hours betwsen £ um, ard % pom. This e
EpOrAAct ko prcineg gived voau more dhaics and coctiol by allowing o o L ih s wires: chodsing 10 ke ey
hring oll-peak Bours ard redeting vl dvaeall uie, ) v Syibism happeni 16 genes ile svied energy, well ienlivus
o irsch amd sppdy wour generation oredl, Well Do et 1o provie DOSTT 1D SR emmpnl youl yyslem when you mesd i

YOU HAVE CHOICES

S pouTe Aoty Bo saee on the Time-of -Use [TOU-GRT plar, lol os subsmatically move you, You sso ey otfer
aptens: chooss the Time-ofUse (TOU-0R2) plan, chogse anothes avalabie pinn, or sley on your currend plan. Both
Tima-olUse plans inchide one-year no-riak pricing, and you can swich (o anclPes avalatne plan Jf any Lime. Gel
enabe information and maks your chelos onlne & sdge.com/Anhenmatiers.

ictinEs  Thin plan s feor
farkiry jseican that
ittor e .

ol wwekeritu oty
Time-nf-Use picing hael
T Moy Duted o overad
Ry nae

OR YOU CAN CHOOSE
T0 MOVE TO THIS PLAN

TOU-DR2

ANCLUDES  Thiy jsan fus e

b i APTET
1Lt P TN il PR

Dl PO BT

dry. Time-oh Use prciy

il fury s it o

aveTall By e
OR YOU CAN STAY ON 54'?31 e
YOUR CURRENT PLAN i e et g

STANDARD (DR)

Ty g Fnry Daliied ) MO LAS0E. PrOR D08 Fof waly Iy
hoge of M GFy. MAY INCLLDE HiON URASE CHAINHL

Sew enclosune for additional inhormalkon,
vigil sgge.com/whenmatiers or <all us & FBTT-55816T4.

e e B a3 B




Mass Default PD-30 NEM Letter with insert, Benefiter
Page 2 of 2

Tha chake is yours. You'ne in control

L Do rerirarg, and we'll sutomalcaly mows youl (o the Time-sf-Use (TOU-0RN priong gan on
e 28, 201,

& Drwrall reover ) Thma=of-Use (TOUW-DRE, Time-of -Use [TOU-DREI) o srairer svallabie o ing plan
3 Slay om s cutrent Standerd (DR sricng plan.

Since youTo isely o e on Bha Time-ol-Use (TOU-GRD pricing plan, cormider making the switch wary,
Loy 0 b by Arcouns ot sepe.comyiplananrell belore Juse 38, 2019

g TRY IT RISK-FREE
mmmﬁ-mnw-mmnmmm
e up 1 one year. If you end up sseniing mees than you would have o your
 cmrrent plan Garing the first ywar, wi wil credit you the difference.

Thardis o cunbomars bee you wio are commitbed 6 a cescss, gresner hudlre, thehe s mohe
renematibe onergy generabed sarier in (ke day. Because of (hese changes in energy produchan
patterne, of-peak hours have shilled to 4 gom o 3 pam,

N, you de nol. With Time-of-Lise pricing plan, i car be a4 Snple as shifting anme of your houseold scinitien. ke
rutining fhe dishwisher of doing Bundry, sarfiedr m Ihe day when yoil are gensdafing energy of laler in Dhe evening
iber ah-pras hours. Litte changes can add b fa big Savings dver e lang run. For adifibonal fps. check ot the
enchoded nser? and s it how eaty it B o e ven more.

“Elrgien e Dol e anstven OF T s ST A0 et pee Seme C0R1s My e wUTonaned o eandel. ¥ e e Seaty
o s e CARE or FERA proqrees, 1 wil Be Carvimd ovet 10 ¥our mewty Loincins . AR proong Sns abek] 8% suBject 1o e
et v g Henanen of (e Catiernil Pube (e Curnndies [FUC) S08 01 (U b chasge iy CPUC orser. Dar ras!
ATl B I APPSR Y ) b L e e i TOLHITY or TOU-[NE] sl ot Ao SPgey 10 (ol inemasy wil Wb T,

At Lavisgs My sery Shd el epend on eersmut fachen ], nchadny TROGH A EeSen, weal S [ondibsnd, agapren] el
b LYl S Fad Bk

& FO FI S (e dan & DT Darmgsaesy . A8 comprp gl mndd [ mie =y rgati Tesersed

Lish ] S P W RS R A P
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Mass Default PD-30 NEM Letter with insert, Neutral
Page 1 of 2

REMINDER: 175 THE LITTLE THINGS THAT COUNT, CHANGING A
LATLEMIGHT HELP YOLU SAV J ARE SEHECRILEDCTO SWITCH

TO A TIME-OF-LFSE PLAN 0N JUNE 8, 2003,

I‘i:‘;d“f 5@"'1!“!5' Pl 41152019 -
nywhere Street %

San Mogo, CA 22123 e | Time to save.
S L LU R TR LT TR i empes P ooy

April 15, 2019

Chasces are corting 10 youl enengy pricing. Theaughoud Calllienia, new pricng Dated on when pou Use gy 5
P s d0ds,
D dine 38, 2009, viur pricag plaf wil change o Time-ol-Use plan (TOU-DRTL This phan fesdd s you Tor ibllling

ErEngy uiage (0 lower ool lirmes, amiy Irom ofepedl houms af € pum, e 9 om. You can setematically move fo this
mew plan, chosss snother plan, or sty on your current pian.

AS A SOLAR CUSTOMER, WHAT BOES THIS MEAN FOR ME?
Bamed an anabyshs of 1 erengy used in your home [t year, you may be able fo save on Timo-al-Use plans I yoa
can ridce your overal anergy il and iRAL tome S il ko 1P wer-peioid Roure. Enengy cosll S Mgl during
he co-poak hours Delween 4 pum, el '§ . This mew aroach (o przing gives v mos cecs snd conirol by
oW youI 10 Sae N TG wayE CROOnG 1o wia ehergy during of f-pesk hours s seduceng your overall use, If
vour wystem hapoons bo generate excrs snergy, wil continoe (0 eck and apply your generation credt. Well be
Pty 10 rosvice power B augdemnent poul Ayilem when you teed il

YOU HAVE CHOICES

Ta raallty ive on Time-ol Ui planm, coniader whalBior you'ta abio 1S uie beis snengy itam 4 fom, 169 o, 0yl an
bt us tamaatically meve you b (e Tene-ol e (TOU-DRT plan, Yow abs have other ojfiani: chegns ths Time-
o | TOU-DEZ) plan, choose ancther avaliabie plan, or whey on your cierent plan. Both plang come wilh ene-year
no=chik piicing, arad you can swilch o enotfoed available plan of any Drre. Gat mmore dhiormation amd makes yoor
chaice onling al

FoATOUSIEN - §1,133 ST

OR YOU CAN CHOOSE “51'059 (ncheavg acowabi M

Ul TP A RS T

day Time-of Use priceg

A e e b o

TVETE ey Use - e
OR YOU CAN STAY ON o utimato it
YOUR CURRENT PLAN $1,224 [t

ﬂmm mm Ty pricing Dery boned on iy usage. Price coes nol vary by

P 0 [ oy ARAT IMCLURBE HIGN UBADE CHASGT,

See enclosure for additional information,
visit sdge.com/whenmatters or call us 3t 1-B77-558-1674,

5 o, PR AD e [ ¥
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Mass Default PD-30 NEM Letter with insert, Neutral
Page 2 of 2

The chiie s yoirs. Youm in conkrol,

L Do nalning, and we'l sutomalicaly mowe you o the Time-ol-Use (TOLU-DRAT pricing plan on
June 28, 2018,

2 Lol v in Tima=ofUse (TOU-0R1), Time-ol=-Use {TOU-DRZI o anolter svslable pricing plan.
A Sty o o current Standard (DR pricing plan

¥ou can gel mare information by going o sdge.comiwhenmatters. Or make your choioe now. Cafl s af
ETT-ESEETA of log inlo My Actount =t sdge.com/alanenred beinie June 2B, 208,

TRY IT RISK-FREE
e up to one year 11 you end up spending mone B you would hive on yeur

WHY THE W

Thanks to cusbomens Ak you wha are commited o cearnes, greener feture, thene's mone
rendwable enorgy genorabed sarfter in 1h day, Bacauss of Thess Changes in ansgy producton
PATETTE, Cr-peal hiours have shilted to 4 pom. b 9 pam

DI RIML

Mo,y oo not, WEh Time-of-Uise pricing plans, it can b= a5 vienple a3 shettng soeme ol your heisahold scthities, e
mnning Phe divhmicher of doing landry. earle = e day when you ase qereraling enesgy of lalsr 0 b evening
altid o pess bt Lillle changes can add i to hig tavings over thi kandg fun. For addilaanal fips, check ool the
enchorid nierl and Ler U] P ey i 1o Gt Sawing

TN SR DLAT I A AL 0T I TS FOTIIITY UL WT R SO L0UTY iy D PVITLEE o TRanaad B s ve el
sreroa nthe CAHE or FERL programs, @ will Be Carried over 5 5o neewly Letecieg plan. $8 priang pana mabet) ane st 10 fhe
sieperhiee stal vegiation of B Cadlor v Pusis Ui Dommivien SO0 aad are suiiee] ta tharge ity CPUT oraee. Der ol
e e B ADCAn Lo [0 i mEna mase on TOUDRY ar TOU-DAZ and deay med apgsy 1o eosbasment wiin BIAR ST,

Actusl Loy may wary aril sl degend on wersi bl an, kel et e, seslte condbr gl il
unmge bal ey and sermdar far ks

5 2 0 L Dy G & [ e Commpaty, AN Cagop)ignl e Dackimars fights inusreed
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Mass Default PD-30 NEM Letter with insert, Non-Benefiter

Page 1 of 2

REMINDER: YOU ARE SCHEDULED
TO SWITCH TO A TIME OF-USE

PLAN ON JUNE 28, 2019,

‘Zmihﬂ Q. Samphe SIJ.F:’K A5 2009

1234 Anywhere Stresl

San Ddego, CA 52123 ﬂ}ﬁi | Time lo save.
ll|||l|||F||qlI'|I|ll|l|||||||u|_lll||m||.‘|||.|hll||uu|p| Sl -

Apr'l 15, 20

Choxes e Corming 19 o ey reing. Throdghosd Calior i, fow priceng ased cn when yol i erergy B
row iyl abie.

Oy Jund DI, PO, your priceg plen will change ioa Time o Uhe plan (TOU D81 You can sstomatically mave 1o
ks e plan, ehoass analher pan, OF SERY oM YU current gl

AS A SOLAR OMER, WHAT DO HiS MEAN FOR MET

Baied an analysis of the erengy used b your home Laat year, I you confinue 18 use energy (he same way,

Time=of Ui plaia may nil Be dghil ol you. To save on thess pless {TOU-DBRI of TOLSDRZ), you'll need bo ieduce
vour avarall snergy use and shifl some use (o loserpriced hoors. Energy cosks 8o highes! tuneg ife oopeall
hours between 4 pm. and ? pm; Time-of-Ue plans inclide ons-year ne-risk pricieg, so you can bry if olt and
sew il ane bs right for you. If your sysiem hacoen to generals excess energy, W'l conlinue (o brack and appiy your
ehed Aliom Creuit, We'll Do P 19 provide powed LD it ont vt SyRlEm whish you noeed it

J HAVE CHOICES

Comuter your energy uss ard whaiher youd e abls To use lesi sy and shif| soms sway oo 4 pm bo B pom, IF
woad A, let s autematically move v in the Time-of-Use (TOL-ORT) plan, You also ave offver optionns: cheass (ke
Time-ol Usa (TOU-DREET plan, chadie anclher avelible plan, o slay on your currecd plan. Balf Tirme-of Use plas
irchude gne-yaar mo-riak pricing, and you can swsich 10 anollad poadables plan ol any lime Gl mare mlimelicn
el ke yous ChoiD ok BT Bdge.caen whenmattere

- AL Er
o §659 S,

5'I'llllllllll mm Thwrr piticing FArT tuimesd B0 Frcsnifhly Litage. Price does nof vary By

e of o iy, MPAY IRCLLIOE I LEAQE CHASE.

See enclosune for additional intormation,

vinl soge.com/whenmatters of call us at 1-8TT-558-1674,

e, 1 b S0,




Mass Default PD-30 NEM Letter with insert, Non-Benefiter
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Every Ifttle bit helps. Make saving energy a daily hablt.
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Mass Default — Welcome Brochure Magnet

) -
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WASHER/DRYER
Run your washer/dryer
4 p.m. or after 9 p.m.

off your dishwasher

after the wash cycle and
let your dishes air dry.

For more tips visit
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Mass Default — Personalized Video
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PR W PLANS

HI, NINA

CLICK NOW TO WATCH YOUR VIDEO

WATCH YOUR VIDEQ

Your Time-ol-Use plan is all aboul when you use enargy. Shifing your enargy usa 1o off-
peak hours helps decrease demand on the power gnd, which banafits the anvironment
and can save you money
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Bill Protection Ending Letter
Page 1 of 2

ONE-YEAR NO-RISK PRICING

FOR YOUR TIME-OF-USE PLAN
WILL SOON END.

M Time to save.

na" Sempra [nengy smn”

Did you know that there aré only 3 lew weeks left on the ane-year ne-risk pricing olfer tha! came with your
cutrent Time-of-Use plands)? This means you will soon know whether you saved money during your lirst 12
months of trying out Time-of-Use, i you end up spending more than you would have on your lormes
Standard (DR) plan, you will automatically recéive a one-time Bl credit for the diflerence.

Piease note your current plan will remain in effect unless you choose to switch to another available plan,

HOW DID | DO ON TIME-OF-USE?

Look for “Your Electricity Dashboard™ on your manthly bill, That page includes a one-year no-risk pricing
chatt comparing your actual bills to date on Time-of+-Use with what you would have spent on your former

Standard (DR) plan.
R A G0 E e R P B
E a p f—
L Ar ]
Al
Your Electricity Dashboard
R e e et
Fas ST EWVE S —

;

It you saved, you've

e m r——
e = goma—— chosen the plan that’s
| best for you.
b S —
qml i S -
-::.” -=”” Febpkd i E'= E EE see il you can ldentily a
== - — - few mare ways to shift
e e - - — EE your energy use o lower
- —+ ﬁ cost hours.
4 — —+
regmetl Uags S [ S—TE— T If you decide you're not
g Lmage e B e able to save, you may
- benefit by switching to
::: h:; : HI, " ::-... ancther plan,
—— <o Make the choice that's
best for you.
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Bill Protection Ending Letter

Page 2 of 2

WHAT ARE MY CHDICES?

1, Do nothing. and you'll stay on your current Time-of-Use plan,
2. Switch o anciher available plan by logging in to My Account at sdge.com/MyAccount.

Have a question? See our FAQS al sdge.com/whenmatters
or contact us at 1-800-411-T343.

HOW CAN | SAVE MORE ON TIME-OF-USE?

Time-at-Use plans are all about timing. Since energy costs are highest between 4 pom. and 9 pom,,
identifying which of your higher energy-consuming activities you can shill to off-peak hours is key.
Some of the best ways fo tave energy and lower your bill are the easiest ways. Here are some tips to
gel you started, Mo doubt you'll come up wilh many mare.

e Run your washeridryer during Turn off your dishwasher after the
oli-peak hours, '?M wash cycle and lel your dishes air dry,

(rey| Setaprogrammable thermostattaturn DL Run your higher energy-consuming
\rry J_ off or adjust during on-paak haurs. ! equipment, such as pool purmps, and charge
your electric vehicle during ol lpeak periods.

YOU DESERVE THE BEST.

You're in control of your enérgy habits, You know beést whiat changes you can make to take advantsge of
aff-peak savings. To review your current plan and compare it with other options, 1og in to My Account at
sdge.com/MyAccount. If you 51l have questions, ghve us & call »t 1-800-411-T343.

Tne ane-year, na-risk pricing offer that came with your current
Time-of-Use plan(s) is ending soon for the followlng accounts and maters:

ACOoe e N R Wt AT P e
IR TR 1234 Aaywhere Strest Time of Une (TOU-DR1)

Oy P 13 EVICING B GO0 Tod U 10 12 MONE 55 NGuIFtS CORIIUGUS TVi0E BL wour CUPrent ICHion whils o0 Ihe
TOR-DRN or TOU-DRZ plan, a0 00kt not Appdy 10 NEM-ST customers of Bccounts opened after 2249

Atial JIvOGE Y VAT BN will Grpens on varioun T ory I ialing QROGTATIC OCHE KN, eRATHN (ORI, RjUD et indtaned.
whage ralid and fimilar (ators

© 2000 San Diego Gat & Dhetric Company, Traoemarud are [Ne DroperTy of their Fespactins ownerl. AN rights feserved.
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Appendix D : Evaluation of California Statewide Smart Thermostat Time-of-Use Pilot

Evaluation of the California Statewide Smart
Thermostat Time of Use Pilot

"RGREEN
INOMICS

- - -

_and~Electric, -Sout
San Dlego Gas & Electn '
\

I. Submitted by Evergreen

Economics March 31, 2020

We would like to acknowledge the following utility staff who were instrumental in study design,
management and providing data for this research:
® Greg Buchler, Southern California Edison
* Iris Cheung, Pacific Gas & Electric
¢ |rma DePratti, San Diego Gas & Electric
¢ Brenda Gettig, San Diego Gas & Electric
Galib Rustamov, Southern California Edison
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At the request of the California Public Utilities Commission (CPUC), the three California electric
investor-owned utilities (IOUs) each ran a year-long pilot focused on identifying how to ease the
transition to a time of use (TOU) rate for low-income customers. The TOU rate is meant to
encourage residential customers to shift their usage away from the hours when the most
electricity demand on the grid occurs.

Pilot Methodology: This pilot aimed to understand if smart thermostats were a useful tool in
transitioning low-income customers to a time of use billing rate. Evergreen Economics was hired to
evaluate this pilot. Customers were recruited into the pilot by the IOUs and were told they would be
placed in one of two groups:

of use rate, and kept their current thermostat. This is considered “quasi”
control group as they still received the treatment of a rate change.

@ 1. (Quasi) Control group: Customers in this group were transitioned to a time
."'HH‘.". . . - .

@ leco+ 2. Treatment group: Customers in this group were transitioned to a time of use
Rt rate, with installation of Ecobee smart thermostats enabled with an “eco

plus” (eco+) feature to automate energy savings during the peak period.

All pilot participants were given bill protection, which will credit any amount of payment over
what would have been billed on the old tiered rate at the end of the full year of participation.
Evergreen then randomly assigned customers to either a matched control or treatment group.

In late January and early February of 2019, customers were told which group they were assigned
to and were transitioned to the new rate at the start of their monthly billing cycle. The IOUs hired
implementation contractors to install smart thermostats and educate customers about the
thermostat functions.

In the late summer of 2019, the thermostat manufacturer notified the study team that the eco+
functionality had not been included in the pilot thermostats, meaning that customers had not
been automatically shifted away from heating and cooling usage during the peak TOU hours for
the maijority of the pilot period. This fractured the treatment group into two distinct sets of pilot
participants after one group had eco+ pushed to their devices.

o gesanas E:] 2a. Treatment group with smart thermostat

- - @ (666 .| 2b.Treatment group with smart thermostat
\__/ and eco+ enabled
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While this compromised Evergreen’s research, Evergreen were able to perform analysis on the
small period of time (August through November 2019) when eco+ was enabled, though this
unfortunately limited Evergreen from reviewing a full year of customer interaction with this
technology.

Analysis Methodology: Before customers were told if they were in the control group or the
treatment group, they were asked to respond to an initial web survey that provided a baseline for
self-reported thermostat usage and attitudes towards saving energy in their home.

Customers were surveyed again in the early fall of 2019, after they had received at least two
warm-season bills, and then again in February of 2020, after nearly a full year of pilot participation.
These surveys had many of the same questions, meant to track changes in attitude and behavior
over time. The final survey included questions to assess treatment group satisfaction with the
thermostat and impressions from the full year of pilot participation.

Evergreen Economics analyzed hourly advanced metering infrastructure (AMI) energy usage
data to see how energy usage changed across the entire day, and during the peak period in
particular. In interpreting the impact and process findings together, Evergreen identified
conclusions that cover the TOU rate change and the additional impact of offering a smart
thermostat, with and without eco+. At the end of the study, there were a total of 398 pilot
participants.

TOU Rate @

The move to the TOU rate, on its own, lowered energy usage, though only around half of these
savings occurred during the peak period (for both SCE and SDG&E customers). For PG&E
customers, one-quarter of the savings attributed to the move to the TOU rate occurred during the
peak period.

Participant survey responses indicated that they had a general understanding of the TOU rates
and that heating and cooling were the largest energy uses in their homes. Almost all respondents
were able to correctly identify when energy costs the most (during the peak period for their IOU),
but when respondents described when they thought their own homes used the most energy, their
responses did not always align with the peak period. Customers were only able to accurately
estimate when their home used the most energy between 47 and 73 percent of the time.

Close to half of customers reported that they wished they had been told more about the TOU rate
before the pilot started and were particularly interested in additional information on the rate,
including the best times to use appliances.
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Section 1: Executive Summary

TOU Rate with a Smart Thermostat (no eco+) @

'
v

The addition of the smart thermostat allowed low-income pilot participants to improve comfort
in their homes, increased their awareness of the TOU rate, and gave them more control via
smart devices, but was not beneficial in reducing peak and daily energy usage for PG&E and SCE
participants. SDG&E participants with smart thermostats managed to further reduce energy use
beyond their counterparts who did not receive the smart thermostats. Participants were generally
satisfied with their thermostat when asked at the end of the pilot.

For PG&E customers, Evergreen saw a statistically significant increase in energy usage both in the
peak period and daily, attributed to use of the smart thermostats. For SCE customers, the same
was true, though this finding was not statistically significant. When Evergreen looked at SCE
customers only in the summer, it appeared that thermostats were utilized to reduce air conditioning
(AC) usage, though their overall change in energy usage was less than what Evergreen observed
in the control group (i.e., TOU rate with no smart thermostat). In the winter, SCE customers were
less likely than in the summer to see reduced usage from the thermostats. Across all seasons, this
resulted in an increase in energy usage for SCE customers who had the smart thermostat installed,
though this was not statistically significant.

SDG&E participants with the smart thermostats were able to save more energy than their
counterparts in the control group who had kept their own manual and programmable thermostats
and were moved to the TOU rate. They were able to save more energy in the winter, but also saw
summer reductions compared to the control group.

There are two findings that may help to explain why the smart thermostat increased treatment
group energy usage relative to the control group:

e All pilot participants reported that the main hurdle standing in their way of saving
additional energy is an unwillingness to sacrifice comfort in their home. The new
thermostat may have allowed them to better manage comfort in their home. Both control
and treatment group participants reported that they had a preference for manually
adjusting their thermostats though this may have meant different things to each group,
depending on the functionality of their thermostats.

e The control group was less sure that they knew bill changes were attributable to the TOU
rate. This suggests that the participants with a smart thermostat may have been more
likely to attribute a change in their bills to the TOU rate.

Treatment group participants were initially told that their thermostats were already being “smart”
and modifying their usage during the peak hours, though this was untrue through July of 2019.
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This may have made them feel like they did not need to make as many changes on their own, :
during the peak period or in general.

The control group was more likely to report using their appliances less frequently to avoid the
peak period during the summer months. While this was not statistically significant, it may indicate
that the control group was more likely to take action in non-cooling related ways in absence of
the smart thermostat, whereas the treatment group may have been more likely to have
interpreted the smart thermostat offering as more of a one-stop solution to the change in rate.

The smart thermostat alone (and in the absence of eco+) is likely not a valuable program tool for
reducing peak usage, though it can help improve customer awareness of the TOU rate and
improve customer comfort.

TOU Rate with a Smart Thermostat and eco+ @ |- =

In the period when Evergreen were able to analyze customers with eco+ enabled on their smart
thermostats, Evergreen did not detect any statistically significant energy savings on the average
day that could be attributed to the smart thermostat with eco+, relative to the control group.

There was a sudden drop in energy use at 4 p.m. for SDG&E participants with eco+ enabled,
which was then sustained into the remainder of the peak period. SDG&E participants may have
lowered their energy usage beginning at the start of the peak period as a reaction to large summer
bills (SDG&E had steeper rates compared to the other IOUs), or customers may have been re-
educated or reminded about the peak period when eco+ was pushed to their smart thermostats.
This may have also been easier for customers to do without sacrificing comfort, given that SDG&E
participants live in a more temperate climate. SCE participants also seemed to have the majority of
their energy usage mid-day, compared to PG&E and SDG&E customers who used more energy in
the evening hours.

Nearly all of the survey respondents who answered all three surveys aligned with the participants
that had eco+ enabled in August. Responses from this group show that they were not widely
confident in the thermostat’s ability to help them control their energy bills, or help them lower
their energy use.

D-7



EVERGREEN

2 Introduction ECONOMICS

The three largest California electric investor-owned utilities (IOUs) were directed in Decision 16-
11-022 as modified by Decision 17-12-009 to propose a plan to implement a pilot that examines
interventions that may help low-income, high-usage customers reduce their energy use as they
adapt to time of use (TOU) rates. These program interventions include programmable
communicating thermostats (PCTs), alternative pricing mechanisms, and mobile phone
applications. The electric I0Us developed variations of the pilot, each using a treatment and
control group of low-income customers who are willing to move to a TOU rate with a total of up to
1,600 pilot participants. The three pilot variations differ in the key ways shown in Table 1.
Individually, each pilot will allow for comparisons within each I0U's low-income high-usage
populations in warmer climate zones.

Table 1: 10U Pilot
Differences

Climat Total

Past Program Participation e Targeted
Zones Participant
* s
SCE ESA before summer 2017 + high usage CARE customers 14 and e 150 treatment
+ general CARE (signed up or verified) 15 ¢ 150 control
PG&E ESA between summer 2013 and summer 2017 11 to 14 e 150 treatment
¢ 150 control
SDG&E ESA before summer 2017 + high usage CARE customers All ¢ 500 treatment

¢ 500 control

* Building climate zones as defined by the California Energy Commission (CEC)
https://ww?2.energy.ca.gov/maps/renewable/building climate zones.html

The IOUs recruited customers who had already participated in a low-income program. Altogether,
the participants were required to:

¢ Receive electric service (gas optional);
¢ Own their home with no plans to move during the study period;
¢ Have and use central cooling (central air conditioning [AC] or heat pump);

¢ Have wireless internet in their home, and

¢ Not yet be on a TOU rate plan or have a connected PCT.

Over the course of the research, the total participant group dropped due to issues with thermostat
installation and challenges re-contacting customers. These challenges are further explained in
Appendix C and D.
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Section 2: Introduction

Figure 1 demonstrates IOU differences in peak periods for the TOU rates applicable to this pilot.
SDG&E and PG&E have on-peak hours between 4 PM and 9 PM, while SCE has peak from 5
PM to 8 PM with different rates for weekdays and weekends. The on-peak charges ($/kWh) for
SCE and SDG&E are much larger than PG&E, relative to off-peal hours.

(1) Figure 1: Time of Use Peak Period Difference Across IOUs
AM PM AM

8 910 Il 12 I 2 3 4 5 6 7 8 9 10 Il 12 1 2 3 4 5 67

Mid peak
Weekday

Summer
Winter Off-Peak

Summer Super Off-Peak
Winter

SCE
Weekend

Weekday*

SDG&E Weekend

Weekday

PG&E Weekend

*Plus super off-peak from 10 a.m. to 2 p.m. in March and April

In the summer of 2019, Ecobee announced that the thermostats used in this pilot study had not
been running the Peak Relief functionality that was designed to help customers adjust to TOU
rates. Ecobee pushed an updated version of Peak Relief (eco+) to a majority of the thermostats
installed through the pilot, but this further fragmented the treatment group. It also greatly
shortened the period that treatment customers experienced the Peak Relief functionality (now
“eco+”) during the full run of the pilot.

2.1 Study Objectives
This evaluation approach is designed to meet the following study objectives:

1. Conduct a load impact analysis that includes load shifting profiles, and gross energy and
demand savings impacts.

2. Survey pilot participants to understand their experience and opinions of how the smart
thermostat impacted their usage, especially during TOU periods. Evergreen asked
demographic, behavioral, attitude, and knowledge questions to help contextualize
Evergreen’s findings in the load impact analysis.

3. Combine survey data with the customer usage data to further explore the relationship
between customer self-report and demographic characteristics with usage patterns.

4. Understand if smart thermostats are a useful tool for low-income customers in
transitioning to a TOU rate.

5. Identify beneficial messaging for future marketing or educational materials.
D-9
D-9
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3 Methodology ECONOMICS

3.1 Assign Treatment and Control Groups

The three IOUs recruited customers into the Low Income Programmable Communicating
Thermostat (PCT) Time of Use (TOU) Pilot, letting them know that they would be moved to the
TOU rate, and that they may or may not receive a PCT.

As required for a true randomized control trial (RCT) design, Evergreen randomly assigned these
customers to either a treatment group or a control group. Prior to the assignment, Evergreen
grouped customers into similar categories based on energy usage, average load shape, and
possibly location (if needed). The Advanced Metering Infrastructure Customer Segmentation
(AMICS) model framework (discussed in further detail below) was very useful in this regard, as an
initial binning process allowed Evergreen to identify similar customers and group them together
based on average energy use and load shapes (through the k-means cluster analysis).! Once
similar customers were grouped in this manner, the randomized selection between the treatment
and control groups was be completed.

3.1.1 Verify Pilot Eligibility

The 10Us recruited a total of 764 customers into the pilot, well below the initial target of 1,600.
This was in part due to recruitment challenges documented in Appendix C and D.

Evergreen verified criteria used during utility recruitment with the utility billing data and measure
incentive records, where feasible. A total of 34 customers were screened out of the initial IOU
recruitment pool because they did not meet all of these eligibility criteria (for example, six had
previously received incentives for PCTs, and one was already on a TOU rate). The IOU
recruitment relied on customer self-report, which was not always sufficient to confirm eligibility for
participation in the pilot.

An additional 36 customers opted out of the pilot prior to Evergreen’s analysis. The remaining 694
customers were randomly assigned to the treatment and control groups (Table 2).

1n effect, clustering automatically groups customers with similar hours of energy usage and magnitude of usage. This
process identifies groups of customers with relatively homogenous patterns in energy usage, without relying on
customer characteristics that are often not tracked (or not regularly updated) by the 10Us.
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(2) Table 2: Pilot Customer Recruitment and Screening

PG&E SCE SDG&E Total
IOU Recruitment Eligibility Prior/current low- Prior/current
income program low- income
participation in program
climate zones 11-14 participation
Customers Targeted 300 300 1,000 1,60
0
Customers Recruited 414 174 176 764
Screened Out by Evergreen (not 25 0 9 34
eligible)
Opted Out 36 0 0 36
Remaining 353 174 167 694

3.1.2 Customer Segmentation

Prior to the random assignment of customers into the control and treatment groups, Evergreen
sorted customers into similar categories based on their average load shape in the pre-period and
other characteristics. Evergreen used the AMICS model framework to identify similar customers
and group them together based on their energy usage to improve the matching between the
treatment and control groups.

Evergreen created different customer segments for each 10U (listed below) due to the variations in
eligibility criteria, sample size, and pre-period load shapes across IOUs. The segments were
chosen to minimize the baseline model error (as measured by repeated cross validation holdout
tests) and group customers with similar potential for savings from the TOU pricing and/or PCTs,
while also minimizing the number of customers isolated by the segmentation method (that is, solo
customers without peers to enable a post-period comparison).

o PG&E: 5 daily energy usage (magnitude) groups and 7 normalized load shape clusters
(hours-of-use)

® SCE: 2 eligibility categories (i.e., prior participation in the Energy Savings Assistance
program) and 11 load shape clusters (magnitude and hours-of-use)

* SDG&E: 2 climate zone groups and 11 load shape clusters (magnitude and hours-of-use)

For the daily energy usage groups, Evergreen assigned customers to one of five bins according
to their average daily energy usage in the pre-installation period, such that each bin contained
roughly the same total kWh usage. The number of customers in each bin varied, with the highest
energy usage bins containing the fewest customers. This binning strategy isolated customers who
are atypical, reducing error in the model without removing these customers from the analysis.

The load shape clusters for each I0U were made up of customers with similar hours of use,
identified by k-means clustering, such that each customer segment contains a subset of customers
with similar hours of energy use during the pre-installation period. The benefit of cluster analysis is
that similar customers are grouped automatically from the AMI data, rather than relying on
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customer characteristics that are often not tracked (or not regularly updated) by the IOU. Some
customers have relatively flat load shapes with little change in energy usage throughout the day,
while others exhibit a steep increase in energy usage in the morning and afternoon hours until
they reach a peak in the evening and drop back down.

3.1.3 Random Assignment

Once similar customers were grouped in this manner, the randomized selection between the
treatment and control groups could be completed. Specifically, Evergreen randomly assigned 50
percent of the customers in each 10U customer segment to the treatment group or the control
group. In a few cases, Evergreen manually shifted customers with no peers (that is, those
assigned to a segment with only n=1 customer) to the opposing groups to maintain a balance
between the groups. Table 3 provides a side-by-side comparison of the average pre-period
energy usage, low- income program participation, and home characteristics based on IOU
program, billing, and customer information system data.

(3) Table 3: Attributes of Control and Treatment Group

PG& SCE SDG&
E E
Contr Treat Contro Treat Control
ol [

N 176 177 87 87 84 83
Avg. daily kWh 23 24 28 28 19 19
Avg. kWh during peak hours | 2.1 2.2 2.7 2.7 1.5 1.5
Avg. summer-shoulder ratio*| 1.9 1.9 29 2.6 1.7 1.8
Avg. fixed-effects baseline*™ | 0.49 0.49 0.63 0.63 0.42 0.42
% participated in ESA 100% | 100% | 8% 6% 27% 39%
% enrolled in CARE - late 84% 84% | 48% 54% 93% 88%
2018
Avg. home square-footage 1,632 | 1,712 | 1,721 1,68 not not

6 available available
Avg. home built year 1982 | 1980 | 1986 | 1988 not not

available available

Avg. total CDD for the year 1,789 | 1,783 | 3,266 | 3,06 1,246 1,257

2
Avg. total HDD for the year | 2,788 | 2,779 | 2,049 | 2,15 1,789 1,775

9

*Average hourly kWh in summer (months 6-8)/average hourly kWh ratio in shoulder months (11, 2-3). The concept
is that the larger ratio is indicative of high HVAC usage, and thus more potential savings from a thermostat or AC
program.

** Estimated baseline kWh, customer fixed-effects coefficients from a simplistic regression model using a full year
of pre-period days (on days with defined temperatures). kWh ~ alpha + hdd + cdd.

Figure 2 shows the average kWh energy usage during the summer and winter months, by
customers assigned to the control (pink) versus the treatment (blue) group prior to any program
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intervention. The overall kWh energy usage (scale) and shape differ across the three I0Us, but in
both seasons, the control and treatment groups appear well matched. This is especially
importantduring the summer peak hours, when Evergreen expects to see the largest impact from
the TOU rates and/or PCTs.

(4)  Figure 2: Average Load Shape of Treatment and Control Group by Season and 10U
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3.2 Customer Surveys

Evergreen designed and implemented a total of six web surveys over the course of the evaluation.
This included three surveys for each study group (control and treatment) on three separate
occasions: before the pilot began, after summer bills were received, and then in February 2020
after almost a year of participation in the one-year pilot.

For the first survey, Evergreen sent pilot participants both a postcard and an email that contained a
unique link to a web survey before alerting them of their placement in the control or treatment group.
Evergreen offered an incentive of a $25 to $50 gift card to either Target or Walmart (varied by I0U)
for completing the first web survey.

Table 4 shows the initial IOU incentives along with the incentives planned for the three surveys.

Respondents to all three surveys received an additional “kicker” incentive in some cases, as
shown.
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(5) Table 4: Incentives by IOU and Treatment vs. Control
Group
PG& SC SDG&
E E E
Treatment Contr Treatment Contro Treatment Contro
ol | I
Initial IOU Incentive | Thermosta None Thermosta $100 Thermosta $100
t t t
First Survey $50 $50 $25 $25 $25 $25
Second Survey $50 $50 $25 $25 $25 $25
Third Survey $50 $50 $25 $25 $25 $25
Survey “Kicker” $50 $50 N/A N/A $25 $25
Final Incentive N/A N/A N/A $100 N/A N/A
Total Possible $200 $200 $75 $275 $100 $200

In Table 5, Evergreen presents the survey response rate over the course of the study. Columns
labeled “n” include the total number of respondents that received surveys. There was a significant
drop in the number of surveys sent to customers between the first and second survey due to
participants dropping out of the study after learning their group assignment or after possible
participants were unwilling to sign release forms. Attrition during this period of the study is
discussed thoroughly in the interim findings memo included as Appendix D.

(6) Table 5: Survey Response Rate
First Survey Second Survey Third Survey
Respon Respon Respon
Completed n se Completed n se Completed n se
Rate Rate Rate

PG&E 93 354 26% 77 142 54% 80 142 56%
Control 66 176 38% 49 99 49% 55 99 56%
Treatment 53 178 30% 28 43 65% 25 43 58%
SCE 93 174 53% 34 123 28% 36 123 29%
Control 34 87 39% 19 87 22% 23 87 26%
Treatment 29 87 33% 15 36 42% 13 36 36%
SDG&E 104 167 62% 67 133 50% 83 133 62%
Control 55 84 65% 41 84 49% 56 84 67%
Treatment 49 83 59% 26 49 53% 27 49 55%
Total 290 695 42% 178 398 45% 199 398 50%

Table 6 shows how many of the respondents to the third survey had responded to the prior two
surveys, allowing Evergreen to analyze responses and how they changed over the course of the
pilot.
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(7) Table 6: Percentage of Respondents from Third Survey that Responded to All Three Surveys

Completed All Three n Response Rate
Surveys
PG&E 46 80 58
%
Control 30 55 55
%
Treatment 16 25 64
%
SCE 18 36 50
%
Control 12 23 52
%
Treatment 6 13 46
%
SDG&E 45 83 54
%
Control 33 56 59
%
Treatment 12 27 44
%
Total 109 199 55
%

3.3 Billing Analysis

Evergreen conducted an analysis of pre and post participation load and billing data to
estimate potential energy and bill savings associated with TOU-enabled PCTs. Pilot
participants were randomly assigned to two balanced groups: treatment and control.
Each of these two groups fractured into varying levels of treatment or control, as shown

in Figure 3.

(8) Figure 3: Pilot Participant Treatment and Control Groups after the Program Intervention

Recruited Customers

Eligible for the Pilot

i—

There are now four groups of pilot participants:
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1. Treatment participants who installed the smart thermostat in early 2019, and received
the full TOU functionality by the end of August 2019;

2. Treatment participants who installed the smart thermostat in early 2019, but will never
receive TOU functionality due to connectivity issues;

3. Treatment participants who were not fully treated because they were not moved to a
TOU rate or unable/unwilling to have the smart thermostat installed; these customers
were either moved to a TOU rate without the device or dropped from the program by
the IOUs;

4. Control group participants who were moved to the TOU rate.

Evergreen’s original research plan assumed a full year of baseline and post-period data from the
full treatment and control groups. Figure 4 provides the revised pilot program timeline by
participant group. Due to delays in recruitment and limitations in scheduling the Ecobee PCT
installations, the program intervention was completed between December 2018 and January 2019
(instead of October 2018, as originally planned).? The eco+ TOU-optimization feature was enabled
for a subset of the customers with Ecobee PCTs (group 1) between July and August 2019. In
order to accommodate reporting deadlines set by the CPUC, Evergreen was required to cut off
data collection on November 30, 2019; hence, Evergreen has less than a full year of observations
after the program intervention. In order to balance the baseline and reporting periods, Evergreen
restricted the baseline period utilized in the regression models to the same time period in the prior
year; the end of 2018 will be treated as a blackout period. The impacts of Ecobee and eco+ TOU-
optimization functionality can only be estimated for the post-period observed in the data.
Annualized impacts of eco+ TOU-Optimization are not feasible unless the pilot were to be
extended through the summer months of 2020.

(9) Figure 4: Program Intervention Timeline by Group
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For the treatment group with PCTs (groups 1 and 2), the time between the TOU rate switch and
the Ecobee PCT installation will be a blackout period for the analysis. Those customers who were
assigned to the treatment group but never received a PCT (group 3) received the same
intervention as those assigned to the control group (group 4). However, these customers were
offered an Ecobee PCT but were unwilling or unable to receive a PCT, which makes them
systematically different from groups 1, 2, and 4. The fifth group shown in Figure 4 contains
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customers who were randomly assigned to the treatment group or the control group, but were
never transitioned to a TOU rate (e.g., they moved). There is no program intervention to assess in
group 5, but they can still be utilized in the baseline models because Evergreen has already
verified that they are eligible to participate in the program.

3.3.1 Database

PG&E, SCE, and SDG&E recruited 764 low-income customers to participate in the pilot.
Evergreen received customer account details and a full year of hourly interval AMI billing data for
each customer prior to any program intervention, from September 2017 to August 2018. A total of
694 participants were assigned to the treatment or the control group as described in Section 3.1.

Evergreen received additional post-period data after adoption of TOU rates and installation of
thermostats. This post intervention data again included customer account characteristics and
hourly interval AMI billing data, from September 2018 to November 2019. Table 7 provides a

detailed view of how the sample fractured after the original assignments.

There were some customers originally assigned to the pilot for which Evergreen did not receive
post intervention data. There were issues with PG&E transitioning customers to TOU rates due to
an inability to collect signature forms confirming acceptance of the terms of the pilot. Only 53
percent of customers recruited for the pilot by PG&E were transitioned to a TOU rate, compared
to 97 percent from SCE and 94 percent from SDG&E. There were difficulties with implementation
of PCT installations for the treatment group across all three 10Us, due to a wide range of issues
such as installation scheduling logistics, incompatible home wiring, and customer refusal to
accept the smart thermostat. For PG&E specifically, there was a challenge in getting customers to
sign agreements with the utility. This is further detailed in Appendix D.

In August of 2019 the study team was notified by Ecobee that none of the thermostats installed

had the correct software that would allow for automated load shifting away from the IOU’s peak

periods. Ecobee made efforts to update this software on each pilot thermostat though they were
unable to do this to each and every thermostat.

(10) Table 7: Fractured Treatment and Control Groups by IOU

PG& SC SDG&
= = =
Group Treatment Control| Treatment Contro | Treatment Control
|

Assigned 176 173 87 87 83 84
Received post-period AMI 176 173 87 87 53 84
Transitioned to TOU rate 88 96 86 82 48 81
At least six months of post 87 95 82 77 46 79
data

Ecobee installed 40 n/a 36 n/a 42 n/a
eco+ connection 15* n/a 32 n/a 34 n/a

2The TOU, Ecobee, and eco+ activation dates vary across customers. The Ecobee PCTs were installed between
December 18, 2018 and January 18, 2019. eco+ was activated between July 18, 2019 and August 30, 2019.
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*Evergreen determined active eco+ thermostats using data shared by an Ecobee file dated September 6th, 2019. At two
later dates (October 2019 and March 2020) Ecobee provided additional information regarding four thermostats that
were later activated. These four thermostats are excluded from ouranalysis.

Table 8 provides an overview of the resulting sample available for Evergreen’s analysis. Evergreen
defined the baseline year (i.e., pre-period) as the time between October 2018 and the first program
intervention (TOU activation or Ecobee installation). The post-period begins after all relevant
program interventions are completed for an individual customer. For groups 1 and 2, any dates
that fall between TOU activation and Ecobee installation were excluded from the analysis. In late
August 2019, Ecobee notified PG&E there was an additional defect impacting only PG&E
installations (half of the thermostats received by PG&E were not set up correctly by Ecobee),
which prevented 24 of the installed thermostats from accepting firmware upgrade over the

cloud. A matching algorithm was utilized to identify a subset of the control group (group 4) that
appears similar to the treated customers with thermostats installed (groups 1 and 2) during the
baseline period; see Appendix E for details. The timeline of the control group was further restricted
to match that of the treatment group prior to the difference-of-difference calculation of program
impacts.

(12) Table 8: Final Analysis Sample by Pilot Intervention and IOU
Control Treatmen
t
Group Group 4 Group 1+2 Group 2
Intervention TOU TOU with Ecobee TOU, Ecobee,
eco+
Post-Period Oct 2018 - Nov Dec 2018 - Aug or Nov Dec 2019 - Nov
Timeline 2019 2019 2019
Number PG&E 95 40 15
o SCE 77 36 32
ustome "~ spGa 79 42 34
rs E
Total 251 118 81

The IOUs also provided Evergreen with hourly weather data from 60 distinct weather stations,
spanning all service territories from September 2017 through November 2019. Across all stations
and dates required for the analysis, 96 percent of days contained a full 24 hourly observations.
Evergreen merged these weather data with the billing records, using the IOUs’ preferred weather
station for each customer service account or determining the nearest station.

Figure 5 provides a map showing the geographic spread of the pilot participants by utility. The
lines provide the boundaries of the California CEC Building climate zones. Each zone has been
shaded with the annual cooling degree-days (CDD), with the hottest regions in red. Most of the
participants from PG&E and SCE are inland, while many of SDG&E’s participants are located
along the coast. Many of the SCE participants are located in CZ14 and CZ15, the two hottest
climate zones in California. These participants have a greater need for cooling throughout the
year. PG&E and SDG&E customers are located in much milder climate zones, that have much
lower cooling
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needs. The geographic distribution of participants is displayed below in Figure 5, along with. th.e.
average annual CDD for the climate zone 3.

(12)  Figure 5: Pilot Participants by Utility and Climate Zone

Average CDD
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The IOU customer account details allowed Evergreen to identify 134 customers (19%) that were
enrolled in a demand response program during the pilot deployment. These programs include a
direct load control AC switch program and a voluntary load reduction incentive program (with
optional enabling technologies). To avoid attributing peak load reductions to the pilot that are
actually caused by concurrent participation in these other programs, Evergreen excluded all
observations on event days for customers enrolled in an existing demand response program.* It
was not necessary to remove these customers from the analysis entirely, because these
programs will only impact their energy usage during events.

3.3.2 AMI Customer Segmentation Model

In this task, Evergreen analyzed AMI interval billing data for the pilot participants from each of the
IOUs. Evergreen used the AMI Customer Segmentation (AMICS) modeling approach to estimate
the energy savings attributable to the Ecobee smart thermostat and eco+, independent of the
transition to TOU rates.

The AMICS model has been used successfully in several residential applications to date and has
produced very accurate estimates of load shapes, along with very detailed (i.e., hourly) estimates
of program impacts. In 2018, Evergreen used the AMICS model to estimate impacts for SCE’s

3 Average annual degree-days for reference city within climate zone:
https://www.pge.com/includes/docs/pdfs/about/edusafety/training/pec/toolbox/arch/climate/california_climate zo

nes 01-16.pdf

4While we do acknowledge that the pilot interventions may have increased the peak load reduction that participants
were able to achieve during events, teasing out the savings of concurrent programs was outside the scope of this
study.
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Optimized Connected Thermostat Project, and much of that work will be directly applicable to this
evaluation. This project involved smart thermostats in California and had a very limited sample size
(n=314), providing very promising indications that the model can be applied very effectively to the
current pilot and address some of the potential study limitations (e.g., small sample sizes, lack of
additional control groups). Evergreen’s previous research for the IOUs has demonstrated that the
AMICS modeling approach produces similar results to a traditional fixed effects billing regression
model at the program level, while also providing the time of day the savings occurred.® This is not a
proprietary “black box” method, but rather a series of simple linear regressions that are estimated
with open source statistical software (R and PostgreSQL).

A unique step in the AMICS modeling approach is segmenting the AMI data into thousands of
distinct segments (bins), as shown in Figure 6. Each bin contains interval energy use data for
customers (from the treatment and control groups) with similar energy usage patterns on days with
specific weather conditions. Binning the data and then estimating separate regression models for
each bin limits the variation (across customers and days) for which each model must account. The
AMICS approach produces a portfolio of daily energy-use load shapes and savings estimates,
representing how each customer uses energy when experiencing specific (actual or expected)
weather conditions.

In the second stage, the model is tested against a holdout sample of customers that were excluded
from the original model estimation. If the model can predict the load shape for the holdout sample
with sufficient accuracy (preferably within 1%), then Evergreen proceed with the third stage, which
involves predicting load shapes for the post period and then comparing them with actual energy
use. In this case, Evergreen has two separate phases of the post-period to assess: 1) Ecobee
installation with TOU rate plan enroliment and 2) eco+ TOU-optimization activation. The same pre-
period baseline model can be applied to each of the post-period phases.

5The AMICS approach has been extensively tested and shown to accurately estimate energy savings for residential
and commercial customers participating in HVAC programs, multifamily whole building retrofit programs, and home
energy reports programs (both recipients and controls). In each study, repeated holdout testing was conducted to
demonstrate the model’s ability to make reasonable and consistent load shape predictions across the diverse sample
of customers and days.
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(13) Figure 6: AMICS Model Overview
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The customer segmentation and billing regressions within the AMICS approach can be
customized for each IOU to address differences across the I0Us with respect to variations in
program design, customers recruited, and climate. This includes using different variables in the
segmentation and/or regression models to reflect program variations. Details on the final
segmentation method and regression specification are detailed in Appendix E Section 5.1.1. The
post-period analysis will account for differences in weather conditions across the three IOUs, with
peak savings corresponding to each IOU’s peak period definition (e.g., summer weekdays from 4
p.m. to 9 p.m.).

Model Validation

To validate the model’s ability to make reasonable predictions, Evergreen conducted a holdout
test using only pre-period data. This involves randomly selecting 30 percent of the customers in
Evergreen’s data as a holdout sample, defining the bins and estimating the model using the
remaining 70 percent, and finally using the model results (from the 70 percent sample) to predict
energy usage for the holdout. This is sometimes referred to as a cross-validation exercise.

If the holdout test reveals customer or day bins with high prediction error, Evergreen can adjust
the binning criteria (e.g., the number of load shape clusters) to refine the segmentation and then
repeat the holdout process to confirm improvement.® The iteration process continues with small
variations to the AMICS binning criteria until the model prediction error stops showing significant
improvement. If multiple binning strategies result in similarly low prediction errors, the simplest
model is selected for ease of interpretation.

5We consider a segmentation approach successful if the resulting AMICS model is able to separate patterns in energy
usage from the simple random noise of individual observations, as measured by our holdout validation tests. This
must be balanced with a need for easy interpretation, as the model results by customer segment will be used to
provide insights into the characteristics of customers that were able to achieve the greatest energy savings.
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The results of one such holdout test are shown in Figure 7, comparing the predicted pre-period
load shape from the model (red line) of customers from each 10U to the actual pre-period load
shape for the holdout sample (blue line). When the model is preforming well, the two lines will
overlap. The holdout test relies exclusively on pre-period data so that any differences between the
predicted and actual energy usage can be attributed to model error, not to program savings.
Evergreen specified a separate AMICS model for each of the IOUs, but the predictions for the
control group and treatment group are based on the same AMICS model—these two groups were
nearly identical in the baseline period, prior to the program intervention. Provided the limited
modeling samples by IOU (n=214 for PG&E, n=110 for SCE, and n=92 for SDG&E) and a single
year of baseline data, this is a strong result. In most cases, the model predictions track closely to
actual load between 4 p.m. and 9 p.m., when Evergreen expect the largest pilot impacts (reduced
peak energy usage) will occur.

(14) Figure 7: Holdout Sample in Pre-Period, Actual vs. Predicted Usage by IOU
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Table 9 provide some statistics characterizing the results of the holdout test with Evergreen’s
baseline model specification for the treatment and control groups by I0U.
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(15) Table 9: Summary of Baseline Model Holdout Test Results
Holdou Normalized Mean Root Mean
t Bias Square
N Error (NMBE) Error (RMSE)
Treatment 13 - 0.69
Control 35 0.2% 0.68
Treatment 12 - 0.78
SCE 1.6%
Control 30 - 0.93
3.7%
Treatment 15 - 0.58
SDG&E 1.29%
Control 24 1.1% 0.59

* This test was limited to customers that successfully participated in the pilot. This means that
they were 1) assigned to the treatment group, transitioned to a TOU rate, and installed an
Ecobee PCT, or 2) were assigned to the control group and transitioned to a TOU rate.

b) Post-Period Load Shapes and Savings

Once Evergreen was confident that the AMICS model accurately predicted the pre-period
consumption for the observations in Evergreen’s holdout sample, Evergreen re-estimated the
model using the full sample (no holdout) to take advantage of all available data. Evergreen then
used the model to predict what the load shapes would have looked like (for each customer
segment on each day) in the post-period if the program pilot had not existed. Evergreen then
compared these predicted load shapes to actual energy consumption over the same period to
determine the total change from the pre- to post-period while controlling for any differences in
weather and day type.

The control group allowed Evergreen to distinguish any naturally occurring changes from those
caused by the program (difference-of-differences) for each type of customer and day (i.e., within
each bin).

The main output of this task was a series of load shapes demonstrating the results of the pre-
period holdout tests and post-period changes with hourly program impacts (i.e., savings). As the
preceding graphs suggest, the load shapes obtained from the AMICS model allowed Evergreen
to determine if there is load shifting occurring as a result of the pilot, which is one of the research
objectives of this evaluation.

c) Acknowledgement of Limitations

The small pilot sample posed significant limitations for the regression analysis. A large number of
observations are needed for a regression model to separate patterns in energy usage from
random noise (e.g., meter measurement error, unusual events). This concern will apply to any
regression model, not just the method Evergreen selected. However, the holdout test
demonstrates that the AMICS model is able to produce reasonable load shape estimates when
limited to an even smaller sample (the 70% of customers remaining after the 30% holdout
sample was excluded, or n=214 for PG&E, n=110 for SCE, and n=92 for SDG&E), thereby
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validating the use of this method. The final model predictions are based on the full sample
(n=321 for PG&E, n=174 for SCE, and n=137 for SDG&E), increasing the number of observations
available to the model and improving the accuracy of its predictions. The error bounds on the post-
period load shape predictions and corresponding savings estimates reflect the remaining
uncertainty in the AMICS load shape predictions.

Another limitation of this study is that the balance between the treatment and control groups was
disrupted by the fractured treatment (e.g., failed Ecobee installations, Ecobee without eco+).
However, the segmentation aspect of the AMICS approach is especially valuable in situations
such as this. To build the model, Evergreen defined a series of customer segments that contain
customers with similar baseline energy usage (i.e., magnitude of energy usage and hours of use).
Many of these customer segments contain households from both the treatment and control
groups. In effect, the segmentation phase identifies customers from the control group who are
most similar to the treated customers based on the segmentation criteria, akin to comparison
group selection. In this way, segmentation accomplishes the same goal as matching.

If a customer segment does not contain both treatment and control groups, the post-period
changes are omitted from the difference-of-differences calculation. This is by design; Evergreen
can only assess program savings for the treated customers that have peers in the control group
that will allow for a valid comparison in the difference-of-differences. All but four customers in
the treatment group had at least one well-matched comparison site in the control group.’
However, not all of these matches had perfect overlap in post-period weather conditions and day
types; some customer-days are thus omitted from the calculations of savings for the Ecobee above
and beyond the TOU rate.

7 All 40 treated customers from PG&E and 42 from SDG&E had well-matched comparison sites in the control group.
Unfortunately, 4 of the 36 treated customers from SCE (11%) did not have any well-matched comparison sites; these
customers had especially high peak period energy usage. By chance, none of the highest energy users assigned to
SCE’s control group were successfully transitioned to the TOU rate, and were thus dropped from the pool of
customers available for selection into the matched comparison group for the post-period analysis.
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4 Findings ECONOMICS

This section includes both process and impact findings. The process findings cover results from
the three surveys and the impact findings cover the billing analysis.

4.1 Process Findings

In this section, Evergreen share findings from the three surveys that occurred over the course of
the pilot. Results were analyzed across all three surveys:

¢ January 2019, before respondents were notified of their assignment as either treatment and
control groups

¢ November 2019, after customers on the pilot had received their summerbills

® February 2020, after nearly a full year of participating in the yearlong pilot.

A total of 109 respondents completed all three surveys. The response rate for each survey,
across each group (control, treatment, IOU) ranged from 26 to 67 percent.

Some questions were asked across all three surveys in order to track changes in perceptions over
time, and some questions were asked just once (in the first survey, or a latter survey if participants
did not respond to the first survey) in order to understand demographic information such as the
existence of certain equipment in the home or prior thermostat usage.

Where Evergreen present results that identify perceptions over the course of the study, Evergreen
only include results where respondents participated in all three surveys. Evergreen also excluded
respondents that initially took the first survey but later decided to leave the pilot either because
they did not like the group they had been placed in (treatment or control) or because they did not
sign the correct release forms to participate in the pilot.

In this section, Evergreen cover the types of customers that participated in the pilot and include
information on how they understand household energy use, how they use heating and cooling,
and what types of items they have that use energy in their home. Following the respondent
background, Evergreen cover experiences with the time of use (TOU) rate and with thermostats,
as well as findings relevant to educational materials and strategies for a program similar to this
pilot.

4.1.1 RespondentBackground

The majority of respondents (98% of the treatment group and 97% of the control group) stayed in
their same household across the course of the pilot. Respondents from the treatment group who
moved and had the program thermostat installed all left the thermostat in their prior household,
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and have thus been excluded from survey analysis. The same is true of the three control group
participants who moved from their homes and are no longer considered part of the pilot.

Respondents in the treatment and control groups were similar in a number of ways:

They had slightly more than one thermostat on average, before the study (an average of 1.06
thermostats for the control group and 1.11 for the treatment group).

Before the study, over half of the participants in both groups reported owning a programmable
thermostat (73% of the treatment group and 66% of the control group).

Similar percentages reported having equipment that could contribute to higher bills.

They both had similar and education levels, approximately three people in each home over the
entire year, and 14 to 16 percent of respondents had an additional resident in the summer.

One area where the control and treatment groups did differ was in the likelihood that they lived in
an apartment or townhome. There was a slightly higher amount of control group participants who
reported living in apartments or townhomes (Figure 8).

(1) Figure 8: Reported Home Type, Control vs. Treatment Groups
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4.1.2 Attitudes Towards Energy

Before and after the pilot, Evergreen asked respondents about the importance of saving energy in
their household. Nearly all respondents across the control and treatment groups reported that they
felt that it is very or extremely important. After the pilot, as shown in Figure 9, the treatment group
was more likely to report that they felt saving energy is extremely or very important, though this
difference is not statistically significant. These results are broken out by IOU in Figure 9.
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(2) Figure 9: Reported Household Views on the Importance of Energy Efficiency
Before and After Pilot
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Almost 100 percent of respondents in both groups stated that they were sometimes or always
doing everything they could to conserve energy when asked before, during, and after the pilot.
These attitudes may have implications on their willingness to do more to save energy during peak
periods or overall. While Figure 10 shows that respondents across both groups were more likely to
say they were doing everything they could do all of the time in the summer (when AC loads are
greater and likely when they had seen their highest bills), this is not a statistically significant jump
or difference between the two groups. These results are broken out by IOU in Appendix A.

(3) Figure 10: Reported Household Views Doing Everything They Can to
Save Energy Before, During and After Pilot
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Participants were asked about perceived factors that prevented them from saving more electricity
in their homes. Almost half of participants in both groups stated that an unwillingness to sacrifice
comfort in their homes was the main factor that prevented them from saving more energy.
Comfort levels are often related to heating and cooling and may explain why Evergreen saw
customers with the smart thermostats increase usage that ended up offsetting savings from the
TOU rate. Evergreen will discuss this further in Section 4.2. If half of respondents (Figure 11)

are not willing to sacrifice comfort, they may not be willing to reduce their usage during peak
billing hours.

Other factors that prevented participants in the control group from saving more electricity included
health issues (n=8), older or non-energy efficient appliances (n=8), and older homes with poor
insulation (n=2). The treatment group reported similar factors including health issues (n=3) and
older or non-energy efficient appliances (n=2).

(4)Figure 11: Limitations to Saving Energy Before and After Pilot
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To get additional detail on what respondents were doing to save energy before, during, and after
the pilot, Evergreen asked them about how often they do a set of five activities.

Limiting showers was the least popular activity amongst both the control and treatment groups,
followed by turning down the air conditioner during summer nights.

Figure 12 shows that the control group reported taking on more energy efficient actions after the
summer months (during the pilot), and the treatment group respondents reported doing slightly
less as the pilot progressed. These changes over time are not statistically significant, nor are the
differences between the control and treatment groups.
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(5) Figure 12: Frequency of Energy Savings Activities Before, During, and

After Pilot, by Control (top) and Treatment (bottom) Groups
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4.1.3 Understanding of Household Energy Use

Part of the intention of delivering a smart thermostat alongside the transition to TOU rates is
meant to signal that heating and cooling are significant users of energy during peak hours.
Customers were aware that the thermostat offer was a possibility even before the pilot started.
From the very beginning of the pilot, customers in both the control and treatment groups ranked
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cooling methods such as AC and fans as the items in their home that use the most ene'rgy
(Table 10 and Table 11).

(6) Table 10: Ranking of Iltems That Respondents Believe Use More
(lower number) or Less Energy by Season, Before and After Pilot, Control
Group

After Pilot - After Pilot -

Household Appliance Before Pilot Summer Winter
Averag n Averag n Averag n

e e e
Cooling (AC/Fans) 2.62 99 1.75 99 8.22 99
Heating 4.01 94 7.08 97 2.15 97
Refrigerator 4.09 99 3.58 99 4.03 99
Lighting 5.33 99 4.93 99 4.30 99
TV 5.52 99 5.07 99 5.14 99
Water Heating 5.76 99 4.29 99 3.82 99
Pool/Spa Equipment 6.47 19 4.27 15 5.87 15
Oven 6.66 99 6.68 99 5.87 99
Laptop / Cellphone Chargers 7.29 99 6.69 99 6.59 99
Other (Personal/Business 4.13 99 9.42 99 9.62 99

Equipment)

Table 11: Ranking of Items That Respondents Believe Use More (lower number) or Less Energy
by Season, Before and After Pilot, Treatment Group

After Pilot - After Pilot -

Household Appliance Before Pilot Summer Winter
Averag n Averag n  Averag n
e e e
Cooling (AC/Fans) 2.21 43 1.56 43 8.44 43
Heating 3.69 42 7.50 42 2.05 42
Refrigerator 4.23 43 3.95 43 4.28 43
Lighting 5.26 43 4.58 43 4.28 43
TV 5.93 43 4.74 43 4.74 43
Water Heating 5.09 43 3.91 43 3.47 43
Pool/Spa Equipment 2.67 3 2.00 7 3.29 7
Oven 6.93 43 6.72 43 5.74 43
Laptop / Cellphone Chargers 7.67 43 7.07 43 7.00 43
Other (Personal/Business 4.35 43 9.81 43 9.98 43

Equipment)

4.1.4 Experience with Time of Use Rate

Understanding of the Time of Use Rate
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At the beginning of each survey, Evergreen asked respondents if they recalled switching to a
new rate in the beginning of 2019. For this question, Evergreen did not specify the type of rate
they were switched to because Evergreen later wanted to test their knowledge of the difference
in rates. The treatment group was much more likely to be aware of the change in rate (this is
statistically significant at the 90% level), suggesting that the additional treatment of the
thermostat (or extra effort needed to schedule installation) may have helped them to be aware of
(and possibly react to) a change in rate (Figure 13).

(7) Figure 13: Awareness of Rate Change by Control and Treatment Group
100%

16%

0%
Control (n = 105) Treatment (n = 67)

. Yes No . Don't Know

Throughout the remainder of this research, when reporting on questions specific to the TOU rate,
Evergreen do not include the respondents who did not know or did not recall their rate changing in
the beginning of 2019 in Evergreen’s analysis.

To understand if respondents were changing any behavior in reaction to the TOU rate, Evergreen
first wanted to test respondents’ awareness of their current rate before the pilot (tiered) or after the
pilot (time of use). In general, nearly 20 percent of respondents were unaware of what type of rate
they were on, and close to 70 percent of respondents knew they were on a TOU rate by the time
the pilot ended. Depending on the group, 9 to 18 percent of respondents already thought they
were on the TOU rate before the pilot started (Figure 14).
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(8) Figure 14: Awareness of Current Rate by Control and Treatment Group

Control (n=101) Treatment (n = 44)
100%
19% 9 9
4180,
9% 18%

69% 68%

Before Pilot After Pilot Before Pilot After Pilot

0%

. Tiered Rate Time-of-Use Rate . Not Sure

Of respondents who knew that they were on the TOU rate, it appears that the full year of
participation in the pilot increased their self-reported understanding of the rate amongst both the
control and treatment groups. This increase is statistically significant amongst the control group
but not amongst the treatment group, likely due to the smaller sample size. Figure 15 shows
responses to the question “How well do you understand the time of use rate?” While it appears
that the control group and treatment group started with varied understandings of the rate, these
differences are not statistically significant.

(9) Figure 15: Level of Understanding of Time of Use Rate Before and

After Pilot, Control vs.
Treatment Group

Control (n = 70) Treatment (n = 30)

100%

20%
44%
21%
10% 23%
o
Before Pilot After Pilot Before Pilot After Pilot
. Completely . Somewhat . Not Well at All
verywell [ Alittle Not Sure
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At a later point in the second of three surveys, Evergreen asked respondents who reported seeing
their bill increase or decrease compared to the two prior years and understood that they were on
the TOU rate, how well they felt they understood the rate. The intent of this question was to
understand the impact of getting these higher or lower bills on customers interpretation of their
understanding of the time of use rate. Since nearly all respondents reported at least some change
in their bill compared to the prior year, it is not surprising that these results also showed that the
majority of respondents thought they understood the bill somewhat, very well, or completely.

After the summer months of the pilot, Evergreen asked respondents about when they think
energy costs the most during the summer. The majority of respondents (all of whom were aware
that they were on the TOU rate) gave a response that seemed to reflect an understanding of the
rate (Figure 16).
(10) Figure 16: Awareness of When Energy Costs the Most During the
Summer, in Fall of 2019, by Control and Treatment Groups

100%

84%
81%
11% ’
0% I — %
Control (n =70} Treatment (n = 27)
. Morning Early Afternoon . Late Afternoon/Evening Night . Not Sure

While customers seemed aware of when energy costs are the highest, this did not always align
with when their reported usage was the highest. Despite an awareness that energy cost was the
highest in the evening, a smaller proportion of respondents reported that their own home used the
most energy during that time (Figure 17, compared to Figure 16) which may suggest that some
respondents either do not agree that they use the most energy during the utility-identified peak
time, or that they feel unable to shift their usage out of the peak hours.

While Figure 17 shows that over the course of the pilot, an increased percentage of the treatment

group reported that they use the most energy in the evening. This difference is not statistically
significant.
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(12) Figure 17: Understanding of When Households Use the Most
Electricity Before and After Pilot, Control vs. Treatment Group

Contral (n=70) Treatment (n = 30)

100%

: 3%
20% 14%
20%
16% 17% 8
s
0%
Before Pilot After Pilot Before Pilot After Pilot

. Maorning Afternoon . Evening . Mot Sure

Figure 18 shows the actual usage in the baseline period for pilot participants, using AMI energy
usage data provided by the utilities. Participants were not very successful in identifying when their
households use the most energy when Evergreen compared responses to the full period of billing
data. Depending on the IOU, customer success in accurately describing their peak usage window
ranged from 47 to 73 percent as shown in Figure 18.

(12) Figure 18: Accuracy of Self-Reported Time of Household Use Compared to Actual Household Use

PG&E SCE SDG&E
100% 100% 100%
33% 27% 33y, 35%
50% 53%
67% 3% A e1% 65%
50% 47%
0% 0% 0%
Control  Treatment Control  Treatment Control  Treatment
(n=22) (n=9) {(n=11) (n=6) {n=37) (n=15)
. Correctly Answered Incorrectly Answered
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Bill Impacts of the Time of Use Rate

Right after the summer months, Evergreen asked respondents to report if they had seen their bills
go up or down in the pilot period, compared to the prior two years. Evergreen asked them about
three periods of time: Spring (March to May 2019), Summer (June to August 2019), Winter
(December 2018 to February 2019).

Figure 19 shows that respondents were more likely to notice a bill change in the summer

compared to the winter or spring months, likely due to cooling load. Interestingly, the treatment

group had a large portion of respondents (41%) who thought that their bills during the summer of

the pilot were lower than they had been in prior years. This may be due to an inability to recall bills

from the past two years. This information is broken out by IOU in Appendix A.

(13) Figure 19: Respondent Interpretation of Bill Change During Pilot
Compared to Prior Two Years of Those Aware They Were on TOU

Control (n =70) Treatment (n=27)

100%
29%
51% 46% 48%
34%
23%
0% “ - “

41% 26%

“

Spring Summer Winter Spring Summer Winter

. . . About the Same
. Higher in 2019 Lower in 2019 . S the Pact 2 Years

Of the respondents who reported seeing their bill increase or decrease during one or more
seasons in 2019 compared to 2018 (before the pilot), respondents were asked about the impact of
the TOU rate on their bill change. Each respondent group (treatment vs. control) had different
responses regarding if the TOU rate made their bill higher, lower, or varied (Figure 20). The
treatment group was more confident in their ability to identify the impact of the TOU rate compared
to the control group, which was more likely to report that they did not know (statistically significant).

Evergreen know from prior research that evening usage (and thus peak charges) generally
increase in the summer with cooling loads during time of use, and decrease in the winter months,
which may be the reason for respondents reporting that the effect of the TOU rate on their bill
differs
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(Figure 20). Evergreen report more on how customers responded to the TOU rate by
changing behaviors in the next section.

(14) Figure 20: Overall Impact on Utility Bills Attributed to Time of Use Rate, of Control and Treatment
Group Respondents Who Knew They Were on Time of Use Rate

100%

29%
- S|
0%
Control (n = 54) Treatment (n=21)
. Higher Lower . It Varies | IL No Effect . Don't Know

Responding to the Time of Use Rate

To further identify what respondents did in reaction to the TOU rate, Evergreen asked what helped
them reduce energy usage during the peak billing periods. Responses below only include
respondents who were aware that they were on the TOU rate.

A much higher proportion of the control group reported not using appliances or lights (80%)
compared to the treatment group (60%), though likely because of small sample size; this is not
statistically significant. Surprisingly, modifying cooling and heating was rarely mentioned. This
finding aligns with what Evergreen saw in the impact evaluation, specifically with PG&E where
Evergreen saw a cut back in energy usage during the day amongst the control group.

(15) Table 12: What Respondents Reported as Helping Them Save the Most Energy During TOU Peak
Periods, of Those Aware They Were on TOU Rate

Control Group (n=70) Treatment Group (n=30)

o 56 of 70 mentioned not using appliances or
lights (laundry and dishwashers were the
most frequently mentioned appliances, but
people also mentioned lights and stovetops)

o Not using appliances or lights (e.g., laundry [almost all of
this group mentioned laundry], dishwasher, dryer, EV
charger — 1 person, AC, pool filter — 1 person) — 18 of 30

o Being aware of peak/off-peak times in Being aware of peak/off-peak times in general — 8 of 30

general — 8 of 80 o Thermostat (eco+ feature specifically) — 2 of 30

o Seven people did not have anything to say. o Two people did not think anything was helpful.

D-36



Section 4: Findings

Satisfaction with the Time of Use Rate

One way to understand satisfaction with the TOU rate is to see if respondents would recommend
the rate to a neighbor or friend. When Evergreen looked at satisfaction this way, almost all
respondents regardless of whether they were in the control or treatment groups said they were at
least somewhat likely to recommend it to a friend.

Evergreen received somewhat similar results when Evergreen measured satisfaction another way.
Close to 75 percent of respondents reported that they were somewhat to extremely satisfied with
the TOU rate. Of the respondents that reported being less than satisfied, Evergreen asked them to
report on what would have made them more satisfied. The most common response was that they
expected to see savings on this rate but that ended up not being the case (Table 13).

(16) Table 13: What Would Have Increased Customer Satisfaction with the TOU Rate?

Control Group (n=15) Treatment Group (n=7)
o 9 of15said that they did not see theamount 5 5 of 7 said that they did not see the amount of savings
of savings that they expected they expected (some people said that their bills even
o 5 of 15 said that they did not like the peak went up)
times o 1of7did not like the how the Ecobee thermostat
o 1of 15 was concerned about how the rate worked
would affect switching to solar in the future o 1 of 7 said they did not pay much attention to anything

4.1.5 Experience with Thermostats

In addition to testing how low income customers adjust to a TOU rate, this pilot tested if those who
were given a smart thermostat had an easier transition to the TOU rate. Respondents in the
treatment group were given an Ecobee thermostat with the intent that each thermostat would have
a program installed on it which would help shift usage away from peak hours. In reality, this
feature “eco +” was not added to thermostats until seven or eight months after the start of the pilot
(August and September 2019). This error may have caused treatment group participants to
already think their thermostats were working behind the scenes through the summer to help shift
their energy usage during the peak hours.

d) Thermostat Attrition

Before analyzing the treatment group and their experience with the Ecobee thermostat
specifically, it is important to understand who this group of respondents represents. In order to
narrow down the treatment group for this analysis, Evergreen excluded:

¢ Any respondents who were assigned to the treatment group but rejected the offer of a
thermostat.
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* Anyrespondents who believed that their thermostat was no longer installed and working.
Evergreen did, however, include respondents who responded that they did not know if
their thermostat was installed and working because they can still explain how they used
their thermostat.

¢ Three respondents who did not end up having eco+ on their Ecobee thermostat (according
to data from Ecobee), in order to keep the group consistent.

Evergreen did include in analysis three respondents who reported that their thermostats were
online and working, despite a report from Ecobee suggesting that they were offline. Evergreen
made this decision assuming that Ecobee’s data were from a single point in time, and that the
respondent had a better idea of the operationality of their thermostats.
e) How Thermostats are Used

Before the pilot began, there were no statistically significant differences in how the control and
treatment group programmed their existing thermostats (Figure 21). In general, 50 percent or
more of the survey respondents reported programming their thermostats.

(1) Figure 21: How Respondents Programmed (or Did Not Program) Thermostats Before Pilot

100%

26%

0%
Control (n = 48) Treatment (n = 25)

Pre-Progammed
at Move-In

We Used the Original .
Default Settings

! Not Sure

. We Programmed It

Thermostat Usage During the Pilot

At the end of the pilot, Evergreen asked respondents to report how they used their thermostats
over the past year. The treatment group was given an additional response option of being able to
enable smart features, though only 10 percent of the treatment respondents reported taking such
action. There were no significant differences in how the two groups reported interacting with their
thermostat, suggesting there was a similar preference for programming and manually adjusting the
thermostat across both the treatment and control group respondents Figure 22.
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(2) Figure 22: How Respondents Reported Interacting with Their Thermostat Over the Pilot Year

100%

ENiL
Al

30%

53% 43%

0%

Control {(n=70) Treatment {n = 30)
o e e Manually
Programmed Manually Combination | Adiusted
Thermostat Adjusted of Programming 1ds1e Don't
Thermostat
to Run on Thermostat and Manually and Enabled Know
a Schedule when Needed Adjusting
| Smart Features

Despite nearly 83 percent of respondents in the treatment group reporting that they interacted with
their thermostats other than programming a schedule, when Evergreen asked respondents if they
ever adjusted the thermostats away from the initial settings, 46 percent reported that no, they did
not adjust their thermostat. When looking at the group that said no or do not know in response to
the question about adjusting the thermostats, Evergreen see that the majority of each of these
response groups reported manually adjusting their thermostats. It is possible that they interpreted
the question as asking about adjusting away from the initial settings in a more permanent way.
This would explain the difference in responses to these two questions.

(3) Table 14: How Smart Thermostats were Used

Yes No Don’t

How Thermostat Was Used §"=4 §"=11 :(n%\;v
n=

Programmed Thermostat to Run on a Schedule 20% 18% 13%

Manually Adjusted Thermostat When Needed 20% 45% 63%

Combination of Programming and Manually Adjusting 60%  27% 13%

Thermostat

Manually Adjusted Thermostat and Enabled Smart Features 0% 9% 13%

To further understand if customers with the Ecobee (the treatment group) interacted with their
thermostats differently during the pilot than participants in the control group (with non-smart
thermostats), Evergreen asked participants about how they interact with their thermostat by
personally making adjustments to the thermostat to avoid using electricity during peak hours
(Figure 32). While it appears that the treatment group reported adjusting their thermostat “often”
more than the control group, this difference is not statistically significant. “Often” was clarified to
mean almost daily in the survey question.
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(4) Figure 23: How Often Respondents Reported Personally Adjusting Thermostat to Avoid Using
Electricity During the Peak Time of Day After Summer of Pilot (Q70)

100%

21%

0%
Control (n=70) Treatment (n = 27)

. Often Sometimes . Occasionally . Rarely . Never

Those who reported adjusting their thermostat occasionally or more often were asked about what
actions they took to avoid the higher cost of energy during peak hours (Table 15). The treatment
group was more likely to adjust the thermostat in some way (62%) compared to the control group
(47%). Though this difference is not statistically significant, it may indicate that the smart
thermostat enabled the treatment group to make more adjustments to their temperatures than the
control group. The control group was more likely to report limiting other appliance usage compared
to the treatment group. This finding is not statistically significant, likely due to the small sample
size.

(5) Table 15: Of Those Who Adjusted Thermostat at Least Once a Month or More, Self-Reported Actions
to Avoid the Higher Cost During Peak Hours (Q71)

Control Group (n=64) Treatment Group (n=26)

o Adjust heating/cooling temperature (n=30 of 16 of 26 mentioned adjusting their thermostat in

64) some way (e.g., turning off the heat/AC more
o Limit other appliance use (washers, dryers, TV, often/during peak hours, using off-peak hours, lower
etc.) (n=24 of 64) temps in winter and higher temps in summer, etc.)
o Reducing energy in general (5 of 64) o 4 of 26 used other appliances less often (dishwasher,
o 2 got evaporative coolers washer, dryer)
o 1 switched to LEDs o Reducing energy in general (4 of 26)
o 2did not have anything to say o 2 of 26 had nothing to say
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f) Use of Smart Devices

The majority (93%) of the treatment group respondents reported having had a smart phone or an
internet connected device. Of this group, nearly half (48%) of the respondents reported that they
always or mostly control the Ecobee thermostat with their smart phone or internet connected
device. Only 16 percent of respondents said that they never use their smart device.

Excluding the treatment group respondents who never use their smart device to control their
thermostat, respondents found the smart device very or extremely useful for controlling their
thermostat (80%, Figure 24).

(1) Figure 24: Usefulness of the Ability to Control Thermostat from Smart Phone

Not at All

Extremely Very . Somewhat E Not Very
Useful Useful

Useful Useful Useful

Satisfaction with Smart Thermostat

In general, respondents with eco+ installed on their thermostat (almost all treatment group
respondents) were not widely confident in the thermostat’s ability to help them control their energy
bills or help them lower their energy use, or on the existence of eco+. Respondents who reported
either an increase or decrease in their bills compared to the past two years were asked if they
found that the new thermostat made their ability to control bills easier or harder than their prior
thermostat (Figure 25). Sixty-three percent of respondents found the thermostat made it somewhat
to much easier to control their bills, while 11 percent reported finding it harder. Just under half of
respondents reported either that they think they use about the same amount of energy with the
smart thermostat or that they did not know. No one thought that the new thermostat increased
their energy usage.
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(2) Figure 25: Thermostat Impacts on Ability to Control Energy Bills and
Thermostat Impacts on Energy Bills (n=27)

. Much Easier Somewhat Easier . No Difference . Somewhat Harder

. Less About the Same . Don't Know

The respondents who were confident that the thermostat contributed towards lowering their
energy bill attributed it to the ease of seeing and controlling the temperature settings (Table 16).

(3) Table 16: Why Respondents Thought the Smart Thermostats
Impacted Their Ability to Control Their Energy Bills

About the Same Ability
to Control Energy Bills

More Ability to Control Energy Bills (n=15) (GEC)]
o The ability to control their thermostats remotely/when they are not at home (5 o Theydo notuseit
of 15) too much (3 of 9)
o More conscious of energy use (2 of 15) o Consciously set
o Thermostat made it easier to see and control the temperature settings (3 of 15) temperatures (4 of
o eco+ features (3 of 15) 9
o 2 had nothing to say o 2of9did not have

anything to say

Despite only slightly over half of respondents thinking that that the thermostats helped them to
control their energy bills, slightly more respondents (67%) responded that yes, “the thermostat
was a useful tool for shifting energy usage to off-peak, less expensive times.” These results only
include respondents who were aware that they were on the TOU rate.

Evergreen asked respondents to explain why they did or did not think the thermostat was useful

for shifting to off peak hours. The main reason that respondents found the thermostat useful was
that it was easy to control temperature settings, especially remotely or from a smartphone (Table
17). Evergreen checked to see if responses differed by the type of thermostats that respondents
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were used to having; amongst those who found it useful or not useful, there was a similar
percentage of customers with programmable versus manual thermostats before the study.
(4) Table 17: Why Respondents Did or Did Not Think The Thermostat Was
a Useful Tool for Shifting Energy Usage to Off-Peak Hours

Yes, Useful (n=18) No, Not Useful (n=6)

o Easy to control temperature settings (especially remotely/from o People adjusted their thermostats
smartphone) (10 of 18) manually and used their

o Thermostat made it easier to see and control the temperature thermostats when they felt like
settings (4 of 18) they needed them (6 of 6)
More conscious of energy use (1 of 18) o 1 of 6said that the Ecobee

settings were unreliable and thus

3 of 18 did not have anything to say
did everything manually

Evergreen’s ability to interpret customers’ experiences with eco+ is limited due to eco+ not being
enabled until August of 2019 or later. Only 21 percent of customers recall noticing that the
thermostat automatically adjusted to help them save energy and money during the time of day
when energy is more expensive. 33 percent of the 24 respondents reported that they did not
know, and the remaining 46 percent reported that they were not aware.

Evergreen then asked customers about eco+ specifically by name and described that it is
designed to help save them money when energy costs the most by automatically adjusting the
temperature set-point during peak usage times. Evergreen also noted that eco+ would be
displayed on their thermostat. Of the 24 respondents who answered the question, all of whom had
the feature installed, only half of the respondents reported that the eco+ function was currently
working on their thermostat. This again suggests that there was rather low awareness of the eco+
feature among those who had it installed.

g) Overall Satisfaction

Overall satisfaction with the thermostat provided through this pilot was high (89% of respondents
reported that they were at least somewhat satisfied with the thermostat), despite the mixed reviews
of the thermostat’s ability to help shift usage and avoid peak hours. Regardless of the usefulness of
the thermostat, it may have been seen as a nice offering that was paired with the TOU rate
transition. When Evergreen followed up with those who were either neutral or not satisfied, one
person said it did not work well (specifically that it runs too long in the morning), one person said it
was not as user friendly as their old standard thermostat, and one person said they did not use it
much.

Evergreen asked customers to compare their new thermostat directly to the thermostat that they
had before the pilot. Table 18 shows what respondents liked more and less about the pilot-
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provided thermostat. The majority of respondents reported that there was nothing they liked more
about their prior thermostat (77%), and respondents touted that the pilot thermostat was better in
that it allowed them to control the device when not at home (22%) and from their smart device

(22%).

(1)

Table 18: Features of the Thermostat That Respondents Liked

More or Less Than Their Original Thermostat (n=27)

Better with the Pilot Thermostat Worse than the Prior Thermostat

Ability to control the app when not at o
home (6 of 27)

Ability to control the app from their own
smart device (6 of 27)

systems

Easy to use and understand (6 of 27)
Touch screen/digital features (4 of 27) o

21 of 27 did not have anything they disliked
o 3 of 27 said that it was more complicated than their old

o 2 of 27 did not like the limited temperature ranges (e.g.,
cannot set AC higher than 80 degrees)

1 of 27 said it was hard to program with their smartphone

4.1.6 Beneficial Messaging for Future Emails or Marketing

To understand how to improve education about the TOU rate, Evergreen asked respondents who
were aware they were on the TOU rate what they wished they knew about the rate before they
started the pilot (Q20). Over half of both the treatment (19 of 30) and control groups reported that
there was nothing else they wish they would have known. Of the remaining participants, Table 19
shows what each group was interested in learning. The most common request for both groups
was additional information on the rate, including the best times to use appliances.

(2)

Table 19: Additional Desired Information for the Time of Use Rate (n=27)

Control (n=33) Treatment (n=11)

o

Also interested in more rate information (13 of 33), e.g., off
peak times, best times to use appliances, how could changing
your thermostat by a degree or two decrease your energy
costs, how to maximize savings in the summer, etc.

Interested in seeing comparisons with their past energy bills in
terms of how much they saved when they were on the new
rate (9 of 33)

People were also confused about what the rate was (4 of 33)
Importance of sticking to the timeframe (2 of 33)

One person wished they had an automated thermostat, one

person wished the rate was available sooner, and three people
complained about the rate

o

7 of 11 remaining (disregarding the 19 above)
said that they wish they would have known
more about the numbers (e.g., the summer
and winter rate details, details about the
costs during the new rate, how the costs
would fluctuate, and one person asked for
statistical models that discussed different
rate plans

1 person wanted to know when they used
the most energy, 1 person was still unclear
about what the rate was (although they
understood they were on the new rate), and
2 people complained about their thermostats
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4.2 Impact Findings

This section provides Evergreen’s estimates for the energy savings experienced by customers
that can be attributed to the LI TOU PCT Pilot program interventions, based on the AMICS

models, by IOU. Evergreen start by comparing just the TOU rate and the TOU rate with the smart
thermostat, and then address the eco+ feature.

Figure 26 provides an overview of Evergreen’s estimated incremental impacts, as an average
change in daily kWh across the full post-period, for each of the program interventions by utility.®
The error bars indicate the bounds for a 95 percent confidence interval around each estimate. The
TOU rate led to reduced energy usage for all three I0Us, but this change was only statistically
significant for PG&E and SDG&E. The incremental impact of the smart thermostat without eco+

(Ecobee) was an increase in energy usage for PG&E and SCE, but a further reduction in energy
usage (i.e., savings) for SDG&E.

For all three I0Us, the Ecobee with eco+ activated had a very small and insignificant impact on
energy usage. It appears that the eco+ feature does help avoid an increase in energy usage
that often occurs with the Ecobee on its own. However, it is important to provide a caveat for
these findings with a reminder that the Ecobee and Ecobee with eco+ impacts are based on a

limited timeframe and smaller sample than the TOU impacts. The impacts of these limitations
are addressed later in this section.

(3) Figure 26: Estimated Daily Usage Impact (kWh) of Pilot Program Interventions by IOU
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8The Ecobee impact provides an estimate for the incremental impact of installing an Ecobee on a customer’s energy
usage, not the combined impact of installing an Ecobee during the transition to a TOU rate (i.e., TOU + Ecobee).
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Figure 27 provides a similar comparison of program impacts by IOU, this time focusing on the
utility peak-period (4 to 9 p.m. for PG&E and SDG&E, 5 to 8 p.m. for SCE). The TOU rate led to
statistically significant reductions in energy usage on average during the peak period for all three
IOUs. The incremental impact of the smart thermostat without eco+ (Ecobee) was a large increase
in energy usage for PG&E and a small and insignificant increase for SCE, versus a further
reduction (i.e., savings) for SDG&E. For all three 10Us, the Ecobee with eco+ activated had a
small and insignificant impact on energy usage. It appears that the eco+ feature also helped
customers from PG&E avoid an increase in peak-period energy usage that commonly occurred
with the Ecobee on its own. Again, the Ecobee peak impact estimates are based on a limited
timeframe and smaller sample than the TOU impacts.

(4) Figure 27: Estimated Peak Usage Impact (kWh) of Pilot Program Interventions by IOU
TOu Ecobee Ecobes with eco+
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Table 20 provides the estimated impacts of the Ecobee with and without eco+ on customer bills,
as a cost per day. This is based on Evergreen’s estimated kWh impacts and the current TOU rate
schedules by utility, season, and hour. Most participants will likely think of the program impact in
terms of changes in their bill, not directly considering their energy usage in kWh. SDG&E
customers who installed the Ecobee smart thermostat saved an average of $0.79 per day, with
larger bill reductions in the winter months of $0.91 per day, whereas PG&E customers spent an
average of $0.80 more after installing the Ecobee, with an increase of around $0.34 in the summer
and $1.03 in the winter. Participants from SCE had much more erratic bills with the Ecobee, with
bill increases of $2.42 per day in the summer that were offset by reductions in the winter months of
$2.20 per day. The impact of the Ecobee with eco+ was much more mild, within $0.10 per day of
the bill costs experienced by customers who were transitioned to the TOU rate without a smart
thermostat. Keep in mind that the three I0Us have different rate structures (e.g., ratio of on-peak
to off-peak rates, complexity of rate schedule by seasons and day type) and weather conditions.
The purpose of this table is to translate the energy savings impacts into bill impacts experienced
by the customers, to aide the comparisons.
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(5) Table 20: Estimated Impact of Pilot Program Interventions on Customer Bills (S/day)

Estimated Bill Impact PG&E SCE SDG&E
Ecobee Average Day in Post- $0.80 -$0.66 -$0.79
Period
Summer Day $0.34 $2.42 -$0.54
Winter Day $1.03 -$2.20 -$0.91
Ecobee with eco+ Average Day in Post- $0.03 -$0.09  $0.04
Period

Figure 28 provides the average heating and cooling load for the average customer on the average
day in the post-period for each of the program interventions (TOU, Ecobee, and Ecobee with eco+)
by utility. The post-period for the TOU impact estimate is based on a full year of AMI data, with a
wide range of heating and cooling needs. SCE customers experienced the most extreme weather
conditions of the IOUs with an average of 8.7 CDD and 5.7 HDD, whereas SDG&E customers
experienced the most temperate weather conditions with an average of 3.9 CDD and 4.4 HDD.
Even though the post-period for the Ecobee is less than a full year (approx. Jan — Nov 2019),
Evergreen have a similar balance of heating and cooling load reflected in this post-period, when
compared to the full year of post-period in the TOU impacts. Therefore, it is unlikely that the
timeline limitation has significantly biased the Ecobee impact estimate. The post-period of the
Ecobee with eco+ (approx. July-Nov 2019) has more cooling and less heating (except in the case
of PG&E) and more cooling load than the Ecobee without eco+. Therefore, the impact estimate for
eco+ should be interpreted more as a summer or summer/fall estimate. SCE customers had the
highest cooling needs during the eco + post-period, with an average of 11.7 CDD and only 2.4
HDD; whereas PG&E and SDG&E averaged 5.9 CDD with 5.0 and 3.2 HDD, respectively.

(6) Figure 28: Average Daily Cooling and Heating Loads Reflected in the Post-Period Impacts
Tou Ecobee Ecobee with eco+
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4.2.1 TOU and Ecobee Impacts

Table 21 provides an overview of the pilot participants who are depicted in this analysis. Figure 29
provides a visual representation of the analysis timeline, with the post-period outlined in red. In this
case, the post-period is defined as the time period after each customer was transitioned to the
TOU rate; for the treatment group, Evergreen must further refine this to exclude the blackout period
before the Ecobee installation and any observations after the activation of eco+.° The AMICS
model was estimated on a full year of baseline data from every customer, but since the treatment
group did not have the Ecobee installed for a full year, the post-period difference-of- differences will
be limited to the time frame of the treatment group. Therefore, the timeline depicted in this analysis
is between the initial program intervention (i.e., the transition to a TOU rate, with the addition of an
Ecobee for the treatment group) between September 2018 and January 2019, and the end of the
post-period on November 30, 2019 or activation of eco+.

Evergreen has between 77 and 95 customers in the control group and 36 and 42 customers in the
treatment group, depending on the 10U.

(7) Table 21: Post-Period Analysis Sample by Pilot Intervention and IOU

Control Treatment

Post-Period Oct 2018 - Nov Dec 2018 - Aug or Nov
Timeline 2019 2019
Number PG&E 95 40
of SCE 77 36
Custome gpGg 79 42
rs E

Total 251 118

Figure 29: Post-Period Timeline for TOU, Ecobee and eco+ Impacts

1. Treated, : 3 I "
with eco+ Baseline Year Blackout TOU with Ecobee Add eco+

2. Treated,
without eco+

4. Assigned

Control TOU Rate
—_——

| | | | | | | | | | |

| I I | | | | | I | |

10/2017 01/2018 04/2018 07/2018 10/2018 01/2019 04/2019 07/2019  10/2019
07/2017 01/2020

9We have provided estimates of the combined impact of the Ecobee with eco+ in the next section (4.2.2). This section
focused on the impact of the Ecobee without eco+. Though this was not part of the original pilot plan, we ended up
with a large number of customers with nearly a full year of an Ecobee on a TOU rate without eco+, enabling Evergreen
to conduct this analysis. The results improve our understanding of the device’s impact on energy usage when a
specialized program like eco+ is not available or not functioning correctly on the device.
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Figure 30 shows the post-period predicted load shape (blue) with the actual post-period load shape
(green) across all customers who participated in the pilot (i.e., transitioned to a TOU rate and
installed an Ecobee if they were assigned to the treatment group). This prediction is based on the
pre-period consumption model and post-period weather data; it represents the expected load
shape for these customers in absence of program pilot participation. The error of each hourly
prediction is depicted as a 95 percent confidence interval in the shaded area around each
estimate. Whenever the actual post-period load shape (green line) falls outside the predicted post-
period load region (blue area), this indicates that a statistically significant change was observed
during that hour.

The AMICS model finds statistically significant reductions in the whole-building energy usage of
the control group across all three IOUs (i.e., green line falls below blue shaded area). The model
also detected changes in the energy usage of the treatment group, with increases in energy usage
during some of the morning hours and decreases during some evening hours. As the treatment
group received two program interventions, further analysis is required to tease out the changes in
load shape caused by the Ecobee installation (prior to eco+ activation) from the TOU rate itself.

(8) Figure 30: Actual Post-Period Load vs. Baseline Model Predictions by IOU

Control Treatment (Ecobee)
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As the control group only received one program intervention and the model predictions account for
any differences in weather, Evergreen can attribute any change in the load shape of the control
group to the TOU rate, shown in Table 22. The largest savings attributed to the TOU rate were
seen in the control group from PG&E, with average daily energy savings of 2.4 kWh or 10 percent,
followed by SDG&E with 1.3 kWh and SCE with 0.6 kWh savings. However, most of these savings
exhibited by PG&E occurred outside the peak hours of 4 to 9 p.m. (with 0.6 kWh savings during
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these peak hours), while closer to half of the savings exhibited by the control group from SCE
and SDG&E occurred during peak hours. This may be due to differences in the TOU educational
materials, end use equipment, and other differences across the IOUs.

(9) Table 22: Changes in Energy Usage (kWh) Attributed to the TOU Rate, by IOU

Average Daily Energy Usage Peak Hours**

N Actual Change Change
IOU Customers | Predicte Post (kWh) Change (kwh) Change
* d (%) (%)
PG&E 95 23.5 211 -244+0.75 -10% -0.56 + 0.27 7%
SCE 77 29.6 29.0 -0.61+0.85 -2% -0.27 £ 0.26 -4%
SDG& 79 18.4 171 -1.26+0.48 -7% -0.56 £0.19 -9%
E

* Refers to the number of customers in the control group, who were transitioned to the TOU rate without any
additional program interventions.

** peak is 4 to 9 p.m. for PG&E and SDGE or 5 to 8 p.m. for SCE.

Figure 31 shows estimated hourly change in kWh by group for a difference-in-differences
estimation of the impact of an Ecobee, with error bars depicting 95 percent confidence intervals.
The difference-in-differences between the control and treatment groups are performed within
each customer-day segment and then weighted by the number of observations in the treatment
group during the post-period. This helps to control for any known differences in the composition
of customers and weather conditions in the control and treatment groups.'°

The customers in the control group (in orange) reduced their energy usage during the morning
hours of 6 a.m. to 11 a.m. after starting the TOU rate; these are off-peak hours. This indicates that
the control group customers are taking action to reduce their energy usage; these actions are not
limited to the peak period. Both the control group and treatment group from all three IOUs reduced
their energy usage during peak hours after being transitioned to the TOU rate. However, the
relative changes observed in the control and treatment groups differ across the three IOUs. As the
control group provides Evergreen’s best estimate of the change that the treatment group would
have experienced transitioning to the TOU rate without the Ecobee, this will influence Evergreen’s
conclusions about the incremental impact of the Ecobee.

0This comparison is restricted to customer and day segments that were observed in the post-period with both
treatment and controls. This restriction excludes some observations, as 15 percent of treatment customer-days in the
post-period had no similar customers and/or days in the control group during the post-period. This is a result of the
fractured groups, where many customers did not complete their assigned program interventions (Section 3).
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(10) Figure 31: Comparison of Post-Period Changes by Group and IOU
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Figure 32 shows Evergreen’s estimate of the hourly incremental impact of the Ecobee. This is
based on the difference-in-differences between the control group and treatment group. None of the
Ecobees included in this analysis had eco+ enabled, so these changes are associated with the
default settings and built-in features of the Ecobee (e.g., programmable schedule, remote
controls). Evergreen sees a similar pattern in Ecobee impacts from PG&E and SCE, where the
Ecobee is associated with an increase in energy usage in the morning and either afternoon or
evening hours. There are only a few hours where Evergreen sees any reductions (i.e., savings)
associated with these smart thermostats. SDG&E exhibits a very different trend, where the Ecobee
increased energy usage from 6 a.m. to 11 a.m., but led to savings during all other hours, including
the peak hours. The customers, building stock, smart thermostat installers, and educational
materials differ across the three 10Us, but the technology was the same.
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(12) Figure 32: Estimated Incremental Impact of Ecobee
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The Ecobee impact is estimated as the difference between the total change observed in the

treatment group and the change observed in the control group.

Table 23 provides a summary of these changes by I0OU. Increases in energy usage are shown in
red, while savings (i.e., reductions in energy usage) are shown in black. A 95 percent confidence
interval is provided for the estimated impact of the Ecobee. Figure 33 and Figure 34 present these
same estimated impacts in a visual form, with bars to represent the incremental impacts of the
TOU rate and Ecobee, which combined, account for the change observed in the treatment group.

Evergreen found a statistically significant increase in energy usage on the average day attributed
to the Ecobees for PG&E and a statistically significant decrease in energy usage for SDG&E.
During the peak hours, Evergreen found statistically significant savings attributable to the
Ecobees from SDG&E, significant increases from PG&E, and no significant changes from SCE.
During the peak hours, while on the TOU rate, the thermostats often had impacts in the opposite
direction of the TOU rate (i.e., offsetting the TOU impacts). The TOU rate lowered usage during
the peak period across all three IOUs, then the smart thermostat offset this with an increase in
usage during the peak period for PG&E and SCE. Over the course of the day, this same trend
was observed.
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(12)
Average Day Peak Hours**
N Treated Total Ecobee
Customers* Change  TOU Impact Impact Ecobee (in  Total TOU Ecobee
(in treat)  control) (difference) % Change Ecobee
Impact Impact
PG&E 40 0.09 -4.69 4.77 +1.61 15% 0.04 -2.06 2.09 16%
+
0.73
SCE 36 0.62 -5.41 6.03 £ 10.50 7% -0.90 -1.21 0.30 2%
+
1.65
SDG&E 42 -1.27 -0.10 -1.17 £0.75 6% -0.70 -0.21  -049 8%
t
0.40

* Refers to the number of customers in the treatment group, who were transitioned to the TOU and installed
the Ecobee smart thermostat.

** Peak is 4 to 9 p.m. for PG&E and SDGE or 5 to 8 p.m. for SCE.

(13) Figure 33: Changes in Daily Energy Usage (kWh) Attributed to the Ecobee, by
PG&E SCE SDGE&E
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(14) Figure 34: Changes in Peak Energy Usage (kWh) Attributed to the Ecobee, by IOU
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To help understand how the smart thermostats were being used throughout the year, Evergreen
looked at impacts for the two main HVAC seasons: summer and winter. Figure 35 shows
Evergreen’s estimated hourly change in kWh by group, with error bars depicting 95 percent
confidence intervals around each estimate. The most interesting finding is in the control group
(TOU rate only) from SCE. These customers reduced their energy usage from 7 a.m. until 7 p.m.
during the summer months, but then increased their energy usage during this time period in the
winter months. The treatment group did reduce their energy usage during the day for both
seasons, but exhibited larger reductions in the summer months. These findings suggest that

SCE’s customers are more willing or able to cut back on usage during the summer than in the
winter.

Figure 36 shows Evergreen’s estimate of the hourly incremental impact of the Ecobee based on
the difference-in-differences between the changes observed in the control group (TOU only) and
treatment group (TOU with Ecobee) by season. For customers from SCE, the Ecobee led to an
increase in energy usage during summer months and a decrease in usage during winter months
relative to the TOU rate on its own. This inconsistent benefit across the two main HVAC seasons
helps to explain the statistical insignificance of the overall Ecobee impact results for SCE.
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(15) Figure 35: Comparison of Post-Period Changes by Group and 10U, by Season

Summer Winter
Ii|l+lm$ -J"L ‘;ﬂfrl- z Illll I g kA

—_ "‘|l'l..l§' T' i,.ll. T * e RN R d Ty
i L/ L] SR
p5-1 R, e L sk
=

w =

on
Elﬂ' ﬂ 0T

0.5-8 _ s | *,4-”7 _

> -ﬂll'hllll_ I mi!lu]fl,__“_ }- 8 IR ——
5 as- d Ly Ik (P rreweieey ey §
& -Lo- -|- |

£ -L5- :

U -

=

m 1t_$ = ] _ _p:l:.#' I- d-i::'i 1'|ri. E:rd-' <
3 oot ot Illlll'l"rﬁ‘l' Wit EELLML IIIJ"§'
227 =i T "

00 05 10 15 20 00 05 10
Hour of Day

 control (Tou) ] Treatment (TOU + Ecobee impacts)

Figure 36: Estimated Incremental Impact of Ecobee, by Season
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4.2.2 Ecobee with eco+ Impacts

As mentioned earlier, eco+ was only installed and activated in the Ecobee thermostats for a short
period towards the end of the pilot, for only 69 percent of treatment group participants. This
limited Evergreen’s ability to fully assess the value of eco+ as it did not cover the entire summer
period, and it did not cover the entire treatment group as originally intended. Despite these
limitations, Evergreen did investigate any eco+ impacts in the portion of the post-period when
eco+ was active.

Table 24 provides an overview of the pilot participants who are depicted in this analysis. Figure 37
provides a visual representation of the analysis timeline, with the post-period outlined in red. In this
case, the post-period is defined as the days between the activation of eco+ in July-August
2019 and the end of the post-period on November 30, 2019. The post-period is defined as the
time period after the customers who were assigned to the treatment group had the eco+ TOU
functionality activated on their Ecobee. The AMICS model was estimated on a full year of baseline
data from every customer (with controls for weather and seasonality), but since the treatment
group only had the eco+ feature activated for three to four months, the post-period difference-of-
differences is limited to the time frame of the treatment group. Evergreen have between 77 and 95
customers in the control group and 15 and 34 customers in the treatment group, depending on the
IOU.

(16) Table 24: eco+ Analysis Sample by Pilot Intervention and IOU
Control Treatment
Intervention TOU TOU with Ecobee and
eco+
Post-Period June 2019 - Nov July or Aug 2019 - Nov
Timeline 2019 2019
Number PG&E 95 15
gf t SCE 77 32
ustome “spca. 79 34
rs
E
Total 251 81

Figure 37: Post-Period Timeline for Ecobee with eco+ Impacts

1. Treated, X ]
with eco+ Baseline Year Blackout TOU with Ecobee Add eco+
4, Assigned
Control TOU Rate
| | | | I I | I | I
‘ | | | | I I | I | I
10/2017 01/2018 04/2018 07/2018 10/2018 01/2018 04/2019 07/2019 10/2019
07/2017 01/2020
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Figure 51 compares the post-period predicted load shape (blue) with the actual post-period load
shape (green) for customers in the control group and the subset of the treatment group who
activated the eco+ feature on their Ecobee. This prediction is based on the pre-period
consumption model and post-period weather data from July to November 2019; it represents the
expected load shape for these customers in absence of the program interventions. The error of
each hourly prediction is depicted as a 95 percent confidence interval in the shaded area around
each estimate. Whenever the actual post-period load shape (green line) falls outside the predicted
post-period load region (blue area), this indicates that a statistically significant change was
observed during that hour.

The AMICS model finds statistically significant reductions in the whole-building energy usage of
the control group for PG&E during the morning and afternoon hours (i.e., green line falls below
blue shaded area), followed by an increase in energy usage at night. The changes in the treatment
group appear more erratic, likely due to the small sample size (n=15, 32, and 34 for PG&E, SCE
and SDG&E respectively) and limited timeframe. Both groups from SDG&E show a sudden drop in
energy usage at 4 p.m. that is maintained after peak hours until 11 p.m.

(17)  Figure 38: Actual Post-Period Load vs. Baseline Model Predictions by IOU After eco+

Control (after eco+) Treatment (Ecobee with eco+)
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Figure 39 shows the estimated hourly change in kWh by group for a difference-of-differences
estimation for the impact of an Ecobee with eco+ enabled, with error bars depicting 95 percent
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confidence intervals around each estimate. Again, the difference-in-differences between the
control and treatment groups were performed within each customer-day segment and then
weighted by the number of observations in the treatment group during the post-period to control
for any known differences in the composition of customers and weather conditions in the control
and treatment groups."

Both the control group and treatment group from SDG&E reduced their energy usage during the
peak hours after being transitioned to the TOU rate, though not all of these changes were
statistically significant. As the control group provides Evergreen’s best estimate of the change that
the treatment group would have experienced transitioning to the TOU rate without the Ecobee,
Evergreen are most interested in the relative difference between the control group and treatment

group.

(18)  Figure 39: Comparison of Post-Period Changes after eco+ Enabled by Group and IOU
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Figure 40 shows Evergreen’s estimate of the hourly incremental impact of the Ecobee with eco+.
This is based on the difference-in-differences between the control group and treatment group. The

1 This comparison is restricted to customer and day segments that were observed in the post-period with both
treatment and controls. This restriction excludes some observations, as 3 percent of treatment customer-days in the
post-period had no similar customers and/or days in the control group during the post-period.
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customers who installed the Ecobee and activated eco+ from PG&E exhibited the most consistent
improvements, with reduced energy usage from 5 p.m. until 10 a.m., though most of these savings
are offset by increases in usage between 11 a.m. and 4 p.m. Unfortunately, customers with an
Ecobee and eco+ from SCE increased energy usage from 12 p.m. until 9 p.m., relative to the
control group.

0.1~

(19)  Figure 40: Estimated Incremental Impact of Ecobee with eco+ Enabled
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The Ecobee with eco+ impact is estimated as the difference between the total change observed in
the treatment group after eco+ and the change observed in the control group during the same
timeframe. Table 25 provides a summary of these changes by IOU. Increases in energy usage are
shown in red, while savings (i.e., reductions in energy usage) are shown in black. A 95 percent
confidence interval is provided for the estimated impact of the Ecobee. Evergreen did not detect
any statistically significant energy savings on the average day attributed to the Ecobees with eco+.
During the peak hours, Evergreen found statistically significant increases attributable to the
Ecobees with eco+ from SCE, and no significant changes from the other two 10Us. Figure 41
presents these same estimated impacts in a visual form, with bars to represent the incremental
impacts of the TOU rate and Ecobee with eco+, which combined, account for the change
observed in the treatment group.

D-59



LOrEA a0 WSy
[ T Lee i

e OGO TR e,
i : i

shumyy #0973 ey
O0f e RegooF MR R
' ' v '

IeDas e I¥5l

+023 Y3IM 99q023 3y} 03 painquny (Ym) asn ASusug yead pue adesn A34au3 Ajieq uil se8uey) Ty 24n314

Crom AT el

~Wir

=0l

{4as) 10eduy aBesmy yeag

-0

09-d

IS

SOINONODH NHAYOYHAH

LU=l FIEER N =il FEHEL

sl S By 33

R T B e e T 1
, ' v

jren e aegr=ag  (ECYL

{ypan) mredu) alesyy Aeg

e I

(12)

"325 404 "wd g 01 G J0 39S pue 3gHd 40} "W'd 6 01 -7 SI Yedd ,

'9JN31E34 +009 3Y} PaleAlIde Aj|nyssadons

pue ‘}e3IsowJay} Mews 33godi3 3y} pajjeisul ‘@1ed NOL Y1 03 pauUOIIIsues} 219m oym dnou JuUawWiealy 9y3 Ul SISWO03ISND JO JAGUINU 3Y3 01 SIDJAY 4

vZo
%¥ 1€0+8C0- - ¢q0- %10 €90+ 200 10°0- €0°0- ve | 3%O0dS
%¥ 120+ .20 ¢c00 820 %90 08°0+8L°0 60°0- 0L0 [4% 30S
%€ 8E'0+2¢C0- 10°0 120" %S0 180 ¥ 60°0- LG L- 09°L- Gl 34%9d

joeduw 9
joedw| +0293 Bueysn
99qoo3 nolL [ejoL

«SINOH Yead

%
+029
)

20023

(sualayip)
joeduw
+0929 997093

Keq
abelany N

(jos3u09 ui)

uUNQE_ 301_- *W.‘_wso

-}snd
pajeal]

NOI Aq ‘+029 yum 937023 ay3 03 panquNy (YMY) 28esn A8uau3 ul saduey) gz 9|gel

(02)
s3ulpuld ¢y UOI129S



EVERGREEN

5 Conclusions ECONOMICS

This study looks specifically at low-income customers who often face higher energy burdens and
aging housing stock. At the beginning of the pilot, most respondents thought they were already
doing everything they could to save energy some to all of the time, suggesting they did not think
they had many remaining opportunities to save additional energy, regardless of rate.

Customers also reported that they were less likely to take actions that were comfort related (such
as shorter showers and turning down the AC at night) compared to actions such as turning off
lights and electronics, and comfort was the most commonly chosen reason for not being able to
save energy.

Conclusions below cover the TOU rate change and the additional impact of offering a smart
thermostat with and without eco+.

Half of the savings attributed to the TOU transition occurred during peak
hours for SCE and SDG&E; this percentage was lower for PG&E, with most
of those customer energy savings attributable to the TOU transition outside
of the peak period of 4to 9 p.m.

Survey responses from customers reflected a general understanding of the
TOU period, as well as of the items in their home that use the most energy:

e Almost all respondents know when energy costs the most, it does
not always align with when they think their own household uses

TOU Rate the most energy.

Change * Respondents were aware of the peak hours of the day and that
heating and cooling were the most energy intensive items in their
home. This was consistent at the beginning and end of the pilot.

Respondents were split about wishing they had been told more about the
TOU rate before the pilot started. Over half of respondents reported there
was nothing else they wanted to know, and of the remaining half, the most
common request was for additional information on the rate, including the
best times to use appliances.
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v

Smart
Thermostats

Smart thermostats seem to cannibalize savings from transitioning to the
TOU rate. Smart thermostats without eco+ did not provide consistent and
significant benefits to low-income customers. The exception is SDG&E
customers, whose peak reductions and average daily kWh both improved
with the smart thermostat.

+ PG&E customers likely used the thermostat to improve comfort year
round. Evergreen saw a statistically significant increase in usage
attributed to the smart thermostat amongst PG&E participants both
during the peak period and across all hours of the day.

+ SCE customers did not use the thermostat to cut AC usage (they had
more AC usage than the control group, but still represented a
reduction compared with the pre-period year) but did use the
thermostat to save energy in winter (less heating). On an annual basis,
this was reflected as an overall increase in kWh.

+ SDG&E customers used the thermostat to save more energy in the
winter (reduced heating) than in the summer (reduced AC), but did
cut back in both seasons (beyond what the control group could do).

Smart thermostats allow customers to better control comfort. An
unwillingness to sacrifice comfort was the most common reason chosen for
not saving additional energy. This, alongside the increased ability to modify
thermostat set points with a smart device/phone may have contributed to
this cannibalization of savings from the TOU rate.

If increased awareness of the TOU rate is more important to the IOUs than
the cannibalization of savings, it may make sense for the IOUs to offer
thermostats; otherwise, they will see more savings with the TOU rate alone:

* The treatment group was more likely to be aware that their rate
changed, suggesting that the thermostat is useful if increased
awareness of the TOU rate is important to the IOUs.

e Similarly, respondents in the control group were more likely to report
that they did not know if the TOU bill was the reason for any
observed change in their bills over the course of the year. This
suggests that the participants with a thermostat may have
been more likely to attribute a change in their bills to the
TOU rate.

Respondents were very satisfied with the thermostat (89 percent were

at least somewhat satisfied), and respondents appreciated the ability to
control their thermostat with their smart phone or smart device.
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Section 5: Conclusions

Sixty-three percent of respondents reported that the thermostat made it easier
to control their bills, while |1 percent found it more difficult. This interpreted
ease may be due to the ability to control set points through a smart device.

Both treatment and control group respondents reported that they had a
preference for programming and manually adjusting the thermostat, suggesting
that most treatment group customers modified the default settings. This
aligns with what Evergreen found in the impact results, where thermostats seem
to be used more to increase comfort than to shift usage off of peak hours.

Comparing the control and treatment respondents who reported that they
modify their thermostat set points and settings, the control group was
more likely to report using their appliances less frequently to
avoid the peak period during the summer months. While this was
not statistically significant, it may indicate that the control group was
more likely to take action in non-cooling related ways in absence
of the smart thermostat, whereas the treatment group may have
been more likely to have interpreted the thermostat offering as
more of a one-stop solution to the change in rate. This
interpretation may have been due to their impression that the thermostat
was set up to adjust off peak hours, though in actuality this feature was not
installed until three-quarters of the way through the year-long pilot.

Unfortunately, alanufacturer error in programming the devices prohibited Evergreen from
having a full year of information to assess the impact of eco+. Evergreen were, however, able to
assess the short time period that eco+ was enabled (July through November 2019), and also
review the impact of the smart thermostat without eco+ on participants’ ability to adapt to TOU.

a In general, respondents with eco+ installed on their thermostat were not
- v widely confident in the thermostat’s ability to help them control
their energy bills or help them lower their energy use, or on the
existence of eco+ or a similar feature.

e CO . 2 (22) Evergreen did not detect any statistically significant energy savings on
the average day attributed to thermostats with eco+.

Smart Both the control and treatment group at SDG&E showed a sudden drop
The£m°5tat & in energy usage at 4 p.m., which was maintained through the peak
eco

period, suggesting they may be well-educated on the TOU rate.
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Table 1: Type of Energy Using Equipment for Control Group Survey Respondents by IOU

Group Object PGE&E SCE SDG&E
Well 10% 13% 0%
Shop Equipment 14% 21% 7%
Pool Pump 14% 15% 11%
Control - _ ]
Medical Equipment 21% 21% 10%
Percentages
Jacuzzi, Hot Tub, or Heated Pool 16% 0% 20%
Irrigation Pump 3% 13% 2%
Electric Vehicle Charger 10% 5% 3%
Well 63 38 61
Shop Equipment 63 38 61
Pool Pump 71 37 &7
Control - _ -
Medical Equipment 63 38 61
Counts
Jacuzzi, Hot Tub, or Heated Pool 71 37 67
Irrigation Pump 63 38 61
Electric Vehicle Charger 63 38 B0
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Table 2: Type of Energy Using Equipment for Treatment Group Survey Respondents by 10U

Well 15% 9% 3%

Shop Equipment 11% 22% 15%

Pool Pump 9% 12% 18%
Treatment - ] ]

Medical Equipment 18% 15% 6%
Percentages

Jacuzzi, Hot Tub, or Heated Pool 6% 24% 12%

Irrigation Pump 3% 3% 6%

Electric Vehicle Charger 7% 3% 8%

Well 33 33 33

Shop Equipment 33 33 34

Pool Pump 33 33 33
Treatment -

Medical Equipment 33 33 33
Counts auie

Jacuzzi, Hot Tub, or Heated Pool 33 33 33

Irrigation Pump 33 33 33

Electric Vehicle Charger 27 32 34
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Table 3: Reported Household Views Doing Everything They Can to Save Energy Before, During
and After Pilot, by IOU

Time Period  Response

Always 35% 46% 38%
Sometimes 56% 54% 62%
Before Pilot
MNever 6% 0% 0%
Don't Know 3% 0% 0%
Always 44% 38% 53%
Sometimes 53% 62% 44%
During Pilot
Control Never 0% 0% 0%
Don’t Know 3% 0% 3%
Always 32% 46% 50%
Sometimes 68% 54% 50%
After Pilot
Never 0% 0% 0%
Don’t Know 0% 0% 0%
Total Control N 34 13 34
Always 62% 0% 54%
Sometimes 29% 100% 46%
Before Pilot
Never 0% 0% 0%
Don’t Know 0% 0% 0%
Always 71% 0% 62%
Sometimes 29% 100% 38%
During Pilot
Treatment MNever 0% 0% 0%
Don’t Know 0% 0% 0%
Always 36% 0% 54%
Sometimes 64% 100% 46%
After Pilot
MNever 0% 0% 0%
Don’t Know 0% 0% 0%
Total Treatment N 14 2 13
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Table 4: Understanding of Current Rate Before and After the Pilot, by 10U

Group Time Period  Response

Tiered Rate 49% 69% 70%

Before Pilot Time-of-Use Rate 20% B% 0%
Not Sure 32% 25% 30%

Control Tiered Rate 15% 19% 7%
After Pilot Time-of-Use Rate 54% £9% 84%

Not Sure 32% 13% 9%

Total Control N 41 16 40

Tiered Rate 53% 88% 58%

Before Pilot Time-of-Use Rate 18% 13% 21%

Not Sure 29% 0% 21%

Treatment Tiered Rate 0% 25% 16%
After Pilot Time-of-Use Rate 53% 75% 79%

Not Sure 47% 0% 5%

Total Treatment N 17 8 19
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Table 5: Respondent Interpretation of Bill Change During Pilot Compared to Prior Two Years of
Those Aware they were on TOU (Q61, Q62, Q63)

Group Time Period  Response PG&E SCE SDG&E
Higher in 2019 18% 55% 11%
. Lower in 2019 32% 18% 30%
Spring
About th
out the same as 50% 279% S9%
the past two years
Higher in 2019 41% 73% 24%
Lower in 2019 27% 9% 46%
Summer
Control About the same as
the past two years 32% 18% 30%
Higher in 2019 45% 36% 22%
. Lower in 2019 18% 18% 27%
Winter
About th
OUtthE same as 36% 45% 51%
the past two years
Total Control N 22 11 37
Higher in 2019 22% 0% 21%
. Lower in 2019 22% 25% 43%
Spring
About the same as 56% 59, 36%
the past two years
Higher in 2019 22% 25% 21%
Lower in 2019 33% 75% 36%
Summer
Treatment About th
out the same as 42% 0% 3%
the past two years
Higher in 2019 56% 0% 21%
. Lower in 2019 11% 50% 29%
Winter
About the same as 33% 50% 50%
the past two years
Total Treatment N 9 4 14
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Before the pilot started, the control and treatment groups reported having roughly the same
number of thermostats in their homes. The control group (n=159) reported having 1.06
thermostats, while the treatment group (n=79) reported having 1.11 thermostats. No one in either
group reported having more than two thermostats

Figure 155 presents different types of thermostats in both the control and treatment groups before
the implementation of the pilot. Over half of participants in both groups reported owning a
programmable thermostat, while approximately a quarter of participants in both groups reported
having a manual thermostat. The differences in thermostat types are not significant at the 90%
level of confidence.

(23) Figure 1: Type of Thermostat for Treatment and
Control Group Survey Respondents Prior to Pilot

100%

75%

50%

25%

Control (n = 169) Treatment (n = 80)

. Programmable I. Manual . Not Sure

Across both groups, participants reported similar percentages of larger equipment that could
contribute to higher energy bills. Differences between the control and treatment groups shown in
Figure 256 are not statistically significant.
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(24) Figure 2: Type of Energy Using Equipment for Treatment and Control Group Survey Respondents

Well (n = 162)

Shop Equipment (n = 162)

Pool Pump (n = 183)

Medical Equipment (n = 162}

Jacuzzi, Hot Tub, or Heated Pool (n = 191)
Irrigation Pump (n = 162)

Electric Vehicle Charger (n = 161)

Well (n=99)

Shop Equipment (n =111)

Pool Pump (n=99)

Medical Equipment (n = 99)

Jacuzzi, Hot Tub, or Heated Pool (n = 99)
Irrigation Pump (n = 103)

Electric Vehicle Charger (n = 97)

=

=

Control

17%
17%

5% 10% 15% 20%

Treatment
9%
16%
13%
13%
14%

5% 10% 15% 20%

The control and treatment group gave similar responses (no statistically significant differences) in
terms of income and education levels. The same was true for household composition
(approximately three people in each home over the entire year) and in terms of additional
residents in the summer (14 to 16% of respondents had an additional resident in the summer).

(25) Figure 3: Reported Income Levels, Control vs. Treatment Groups

100%

9%

37%

0%

Control (n = 155)

30%

Treatment (n = 97)

B Lessthans20,000 [ $40,000t0 849,999 [ $60,000 or more
$20,000t0 $39,999 [ $50,000t0$59,999 | Decline to State

Evergreen asked respondents if the people who live in their home generally agree on the ideal
temperature in their household. While the difference is not statistically significant, slightly more of
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the control group respondents reported this is the case (84%) compared to the treatment group
respondents (75%).

1.1.1 Use of Cooling and Heating

Evergreen asked respondents to report how they use and interact with heating and cooling to
understand if there are any initial differences in the strategies between the control and treatment
groups and also to see if they reported changing their behavior in regard to heating and cooling
over the course of the pilot.

In regard to cooling set point, the way cooling is used, and supplemental cooling strategies, there
were no significant differences between the treatment and control groups or in behaviors before or
at the end of the pilot. The most common cooling strategy outside of central AC for both groups
was ceiling fans. Additional information on cooling can be found in Appendix B.

In regard to heating, over 93 percent of both the treatment and control groups had central heating
in their homes. On average, across weekdays/weekends and mornings and evenings, the average
reported set points were consistent (ranging from 66 to 69 degrees Fahrenheit). Customers in the
control group were more likely to report that their set point was lower at the end of the pilot than
before the pilot, whereas customers in the treatment group were more likely to report a higher
average set point after the pilot. These differences are minor, but it may show that there is a
slightly more active effort to lower set points (even slightly) amongst the control group.

(26) Figure 4: Average Heating Set Point (in degrees Fahrenheit) at Different Types and Times
of Day Before and After the Pilot, by Comparison and Treatment Groups
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One interesting difference in heating strategies amongst the control and treatment group
respondents was that the treatment group was much more likely to utilize portable space heaters
compared to the control group. This difference is statistically significant.

(27)  Figure 5: Use of Non-Central Heating Systems by Comparison and Treatment Groups

None

Portable Space Heaters
Wood Fireplace

Gas Fireplace

Other

Oven/Kitchen Stove

None

Portable Space Heaters
Wood Fireplace

Gas Fireplace

Other

Oven/Kitchen Stove

Control (n = 148)
49%

Treatment (n = 80)
42%
39%

In terms of how respondents report using space heaters, 42 percent of participants in both the
treatment and control groups reported using space heaters in place of their central heating system
in order to save money on their bill (Figure 618). There are no statistically significant differences in
the responses between the treatment and control groups.
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(28)Figure 6: Reasons Why Participants Use Portable Space Heaters
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On average, across weekdays/weekends and mornings/evenings, the average

respondent reported set points were very consistent at 74 or 75 degrees Fahrenheit
(Figure 59).

(29) Figure 7: Average Cooling Set Point at Different Types and Times of Day
Before and After the Pilot, by Comparison and Treatment Groups
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The treatment group respondents were more likely to report that they used their air conditioning
only on hot days compared to the control group as shown in Figure 60, though this difference is
not statistically significant.

(30) Figure 8: How Air Conditioning is Used, Treatment vs. Control Group

100%
_

0%
Control (n = 177) Treatment (n = 100}

. Only at None of
Night the Above
There were no significant differences between the treatment and control groups with regards to

how they use other methods of cooling. The most common non-Central AC strategies for both
groups were ceiling fans and portable fans.

Only on Only when |/We
Hot Days Are Home

Only when
Guests are Over

Control (n= 152)

Ceiling Fans
Portable Fans
Open Windows
Evaporative/Swamp Cooler
Room AC
MNone m
Other .

Treatment (n=82)

Ceiling Fans
Partable Fans
Open Windows
Evaporative/Swamp Cooler 3%
roomaC B

None 7%
Other

(31)  Figure 9: Use of Non-Central Cooling Systems by Comparison and Treatment Groups

D-74



EVERGREEN
ECONOMICS

Survey Questions
Question Survey 1 Survey 2 Survey 3
Have you moved since January 20197

2 o Yes X X
o No

When you moved, what did you do with the smart
thermostat that had been installed in your prior
residence?
A) Took it and then installed it in my new home (or
3 haditinstalled) X X
B) Kept it, but have not installed it at my new
residence [Ask control group questions]
() No longer have it [Ask control group questions]
D) Don't know

Our records indicate that at the beginning of the only if did

program you were offered a smart thermostat from not respond

[10U] that would be installed in your home. Do you to Survey 2,

recall this? % only if

oYes refused

o No treatment
only if did

[IF YES] Do you recall why you decided to not

. . not respond
receive and install the smart thermostat? P
. to Survey 2,
5  oYes (please explain why) X )
o No only if
o Don't know refused
treatment
[If yes] How would you rate the usefulness of the onlv if did
instruction you got on your new thermostat? notvres ond
o Extremely useful P
to Survey 2,
6 o Veryuseful X onlv if
o Useful refIsed
o Not very useful
treatment

o Not at all useful
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Question Survey 1 Survey 2 Survey 3
Is the thermostat [IOU] gave you still installed and
working?
7 o Yes X X
o No
o Don't know
[f no or don't know] What happened to the only if did
8 thermostat? X not respond
o Text [skip to end of orange questions] to Survey 2
[if yes]Our records indicate that your thermostat is
no longer online. Is there anything that has changed only if did
9 that you think may have caused the thermostat to X not respond
no longer be online? to Survey 2
o Text [skip to end of orange questions]
In January 2019, you were switched to a new type
of billing rate structure for your electric bill. Do you
10 recall this? y «
o Yes
o0 No [Thank and terminate]
o Don't know [thank and terminate]
Now that you have been on the time-of-use rate for
almost a year, we want to know how likely you'd he
to recommend the rate to a friend or neighbaor.
1 0 extremely Ii_kel\,r «
o somewhat likely
o likely
o not likely
o not very likely
How satisfied are you with the time-of-use rate
overall, compared to the billing structure you were
on in 2018, before this pilot?
o extremely satisfied
12 . X
o somewhat satisfied
o neither satisfied nor unsatisfied
o not satisfied
o not at all satisfied
[if less than somewhat satisfied ask] What would
13  have made you more satisfied with the new rate? X

[free response]
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Question Survey 1 Survey 2 Survey 3

** NEW ** [for treatment group] Which of these
statements best describe how you used your
thermostat over the past year?
A. I manually adjusted the temperature whenever |
was uncomfortable (use a nob/buttons on the
thermostat or in the app as needed)
B. | programmed the thermostat to certain

14  temperatures for each day and time (rarely changed X
settings, just kept it on a schedule)
C. l enabled the “smart” features to learn my
schedule and temperature preferences (let it make
adjustments on its own)
D. Combination of A and B
E. Combination of A and C
F. Don't know

[for control group] Which of these statements best
describe how you used your thermostat over the
past year?

A. I manually adjusted the temperature whenever |
was uncomfortable (use a nob/buttons on the
15 thermostat or in the app as needed) X
B. | programmed the thermostat to certain
temperatures for each day and time (rarely changed
settings, just kept it on a schedule)
C. Combination of Aand B
F. Don't know

[if had smart thermostat] How satisfied are you
with your Ecobee smart thermostat?
o extremely satisfied
16 o somewhat satisfied X
o neither satisfied nor unsatisfied
o not satisfied
o not at all satisfied

[if less than somewhat satisfied ask] What would
17  have made you more satisfied with your Ecobee X
thermostat? [free response]
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Question Survey 1 Survey 2 Survey 3
[If had thermostat] Thinking over the whole past
year, was the Ecobee thermostat a useful tool for
shifting your energy usage to off-peak, less
18 expensive times? (list hours dependent on utility)? X
Yes
No
Don't know
19 Why do you say that?
20 Looking back, what do you wish you knew about
the rate before you started on it?
When do you think your household uses the most
electricity?
2 & Maorning « «
b. Afternoon
c. Evening
d. Not sure
When do you think electricity use is highest in your
neighborhood?
a. Morning
22 b. Early afternoon X X
c. Late afternoon
d. Evening/night
e. Not sure
Does anyone in your household regularly use any
medical equipment that plugs in and uses
23 electricity? « « first timers
a. Yes only
b. No
c. Not sure
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24

Question

Does your household have a well?
a.Yes

b. No

c. Not sure

Survey 1

Survey 2

Survey 3

first timers
only

25

Does your household have an irrigation pump? This
is different than your standard irrigation system.

a.Yes
b. No
c. Not sure

first timers
only

26

Does your household have a pool pump?
a. Yes

b. No

c. Not sure

27

Does your household have a Jacuzzi, hot tub, or

heated pools?

a. Yes, but it's shared amongst households

b. Yes, just for my household
c. No
d. Not sure

28

Does your household have any shop equipment
such as air compressors or power tools that you use

often?
a.Yes

b. No

c. Not sure

first timers
only

29

Does your household have a plug-in electric

vehicle charger?
a.Yes

b. No

c. Not sure
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Question Survey 1 Survey 2 Survey 3

How important is saving electricity to your
househaold?
a. Extremely important
30 b.Veryimportant X X
c. Somewhat important
d. A little important
e. Not at all important

Do you think you do everything you can to save
electricity (such as open windows in the summer,
line dry clothes, only run full loads of laundry, take
31 shorter showers)? y y «
a. Always
b. Sometimes
c. Never

d. Don't know

Which of the following would you say keep you
from saving more electricity in your home? Which
are true for you? (select all that apply)
a. | don’t want to sacrifice comfort in my home
32 b.ldon't have time to pay attention to saving X X
electricity
c. | have little control over when others in my
household use electricity
d. Other:
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Question Survey 1 Survey 2 Survey 3

How often do members of your household do any
of the following? Choose never, sometimes, always,
or does not apply. [Will rotate a-e]

In the summer we:

a. Turn down or off the air conditioning at night
during the summer months

b. Turn down or off the air conditioning when you

leave your home X X X
c. Turn off pool heater
All year we:
d. Turn off lights when not in use
e. Turn off electronics like TVs and computers when
no one is using them
f. Limit showers to five minutes or less
How many thermostats do you have?
1
2
3 fi .
34 44 y irst timers
Don't know only
[ask thermostat questions for each thermostat if
>1]
What type of thermostat do you have in your
home?
a. Manual (use a nob, or lever, or switch to adjust
the heating or cooling temperature, cannot . .
first timers

35  program) X X
b. Programmable (allows you to set heating and
cooling to come on at certain temperatures and
even on certain days or times)
c. Not sure

only
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Question Survey 1 Survey 2 Survey 3
[If programmable or not sure] Is your thermostat
Wi-Fi enabled so that it can be connected to your
home's Wi-Fi to take in weather data and adjust . .
first timers
36 temperatures? X X
only
a. Yes
b. No
C. Not sure
[If programmable or not sure] Is it “smart” meaning
that it can learn your behaviors and preferred
temperature settings and make adjustments on its : .
first timers
37 own? X X only
a. Yes
b. No
C. Not sure
Approximately how old is your thermostat?
a. less than 5 years firet timers
38 b.5to 10 years X X
c. More than 10 years only
d. Don't know
[If programmable or not sure] Did you or someone
in your home program your thermostat or are you
using the original default settings? . :
. first timers
39  a. We programmed it X only
b. We used the standard settings
c. [t was already programmed when we moved in
d. Not sure
Do you have central heating?
10 a. Yes [CENTRAL HEATING=YES] first timers
b. No X only

c. Not sure
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Question

[Iif CENTRAL HEATING=YES] What temperature do

you set your thermostat at for heating on [a
weekday during the day/weekday during the

evening/weekend during the day/weekend in the
evening (question will be asked four times to cover

each time period)]
a. __ degrees (will be dropdown menu)
b. Not sure

Survey 1

Survey 2

Survey 3

42

What cooling temperature do you set your

thermostat to on [a weekday during the

day/weekday during the evening/weekend during
the day/weekend in the evening (question will be
asked four times to cover each time period)] ?

a. __ degrees (will be dropdown menu)
b. Not sure

43

How do you use your AC?

a. Only at night.

b. Only on very hot days.

C. Only when guests are over.
D. Only when |/we are home.

E. None of the above, we use it at varying times.

first timers
only

44

Does everyone in your household agree on a

temperature setting?

a. We generally agree

b. We disagree on the ideal temperature
c. | live alone

d. Don't know
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45

Question

[If CENTRAL HEATING=YES] Besides your central
heating system, do you use anything else to heat

your home? Check all that you use:
a. portable space heaters

b. Fireplace

c. Oven/kitchen stove

d. Other

Survey 1

Survey 2

Survey 3

first timers
only

46

[If CENTRAL HEATING=YES] When would you

typically use [response from prior question, asked

for each response]? [will rotate options]

a. When we don’t want to use our central system in
order to save money / keep our utility bill lower
b. In addition to the main heating system since it

doesn’t provide enough heat

c. Because the main heating system does not work
well so we use this instead of the main heating

system

d. To heat just a limited space or single room where

the central system doesn’t work well
e. Not sure
f. Other

first timers
only

47

Besides your central cooling system, do you use or
do anything else to cool your home? Check all that

you use:
a. portable fans

b. Room AC

c. Ceiling fans

d. Open the windows

e. evaporative cooler / swamp cooler
f. Not sure

g. Other
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Question Survey 1 Survey 2 Survey 3

Which do you think uses the most electricity in your
home in the summer? Please rank these from
highest electricity use to lowest electricity use. (The
order will be randomized for each participant)

a. Tvs

h. Chargers for laptops and cellphones

c. Oven

d. Stovetop

e. Refrigerator

f. Cooling (AC and/or fans)

g. Heating

h. Lighting

I. Heating water for washing clothes and dishes, and
bathing

i. pool/spa equipment

k. other: (personal/business equipment such as
table saws, workout machines, fish tanks)

Which do you think uses the most electricity in your
home in the winter Please rank these from highest
electricity use to lowest electricity use? (The order
will be randomized for each participant)

a. TVs

h. Chargers for laptops and cellphones

c. Oven

d. Stovetop

e. Refrigerator

f. Cooling (AC and/or fans)

g. Heating

h. Lighting

I. Heating water for washing clothes and dishes, and
bathing

j. pool/spa equipment

k. other: (personal/business equipment such as
table saws, workout machines, fish tanks)

49
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Question Survey 1 Survey 2 Survey 3

When would you typically use [response from
above question, asked for each response]?
a. to save money / keep our utility bill lower
b. When the central cooling system doesn’t provide
enough cool air

50 «c. Because the central cooling system does not work x
well so we use this instead
d. To cool just a limited space or single room where
the central cooling system doesn’t work well
e. Not sure
f. Other

first timers
only

How are you currently billed for electricity?
a. Tiered rate: My rate varies based on how much
electricity | use, where | pay more for each unit of
electricity | use above a certain amount.
51 . . . X X
b. Time-of-use rate: My rate varies based on time of
day, where | pay more during the time of day when
overall demand for electricity is highest.

c. | don’t know

How well do you understand how you are billed for
electricity?

a. Completely

b. Very well

c. Somewhat

d. A little

e. Not at all

f. Don’t know
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Question

[if NOT SCE]: Do you live in a:

a. Single family home — with no shared walls with

neighbors

b. An apartment/townhome/condo where | share

walls with a neighbor
c. A mobile home or RV
d. Other

Survey 1

Survey 2

Survey 3

first timers
only

54

[if NOT SCE, if prior question =B]: How many units

would you estimate are in your huilding?
a. 2

h.3-5

c.5-15

d. 16-50

e. 50+

f. Not sure

first timers
only

55

What is the highest grade or year of school that you

have completed? ?

a. some primary or secondary school
g. a high school diploma or GED

h. some college

I. a two-year college degree

j. a four-year college degree

k. an advanced degree

first timers
only

56

How many people live in your home 12 months of

the year, including any children?

a.l

h. 2

c.3

d.4

e. (scroll option with numbers up to 20)
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57

Question

How many of those people are 18 or under?

a.l
b.2
c. 3
d. 4
e. (scroll option with numbers up to 20)

Survey 1

Survey 2

Survey 3

first timers
only

Do you have any additional people living with you
during the summer for more than a month? This

might include college students home for the

summer or any other people who come to live with

you in the summer.
a. Yes

b. No

c. Don’t know

first timers
only

59

How many additional people live with you during

the summer, for more than a month?
a.l

h.2

c. 4

d. 5+

first timers
only

60

Select the income range that best describes your

household’s 2017 income.
a. Less than $20,000

b. 520,000 to 540,000

c. $40,000 to $50,000

d. $50,000 to $60,000

e. $60,000 or more

f. Don't know

g. Decline to state
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Question

What was your energy cost like this past winter
(December 2018 to February 2019)? Would you say
they were higher, lower, or about the same in early
2019 as they were the past 2 winters?

o Higherin 2019

o Lowerin 2019

o About the same as the past 2 years (on average)

Survey 1

Survey 2

Survey 3

only if did
not respond
to Survey 2

62

What was your energy cost like this past spring

(March to May)? Would you say they were higher,
lower, or about the same in 2019 as they were the
past 2 springs?

o Higherin 2019

o Lower in 2019

o About the same as the past 2 years (on average)

only if did
not respond
to Survey 2

63

What was your energy cost like this past summer
(June to August)? Would you say they were higher,
lower, or about the same in 2019 as they were the
past 2 summers?

o Higherin 2019

o Lower in 2019

o0 About the same as the past 2 years (on average)

only if did
not respond
to Survey 2

64

[Iif more or less to winter, spring, summer

guestions] Why do you think your bills were

different this year? [Text]

only if did
not respond
to Survey 2

65

Based on your understanding - energy cost the

most during which set of hours in the summer?

o Morning (1)

o Early afternoon (2)

o Late afternoon/evening (code time based on 10U)
[4-9PM for SDG&E, 5-8 for SCE, 3-8 for PG&E- PG&E
to confirm) (3)

o Night (4)

o Mot sure (5)
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Question Survey 1 Survey 2 Survey 3

How well do you feel you understand the change

from tiered billing to time-of-use rates for your

electricity billing (called time-of-use)? only if did
66 O Extremely well « not respond

o Very well

o Somewhat well to Survey 2

o Not very well

o Not at all

[If more or less to winter, spring, summer

questions] How do you think the new rate system

(time-of-use) has affected your energy bills? Do

you think that the new rate system you're on has

made your hills higher, lower, or had no effect only if did
67 compared to the old way you were billed? X not respond

o higher to Survey 2

o lower

o0 no effect

o it varies

o doesn’t know

[If more or less to winter, spring, summer

questions] How do you think the new thermostat’s

functioning has affected your ability to control

energy hills? Do you think the new thermostat has

made it easier, harder, or had no effect on your only if did

ahility to control your energy bills compared to your

. X not respond

prior thermostat? to survey 2

o harder

0 easier

0 no effect

o it varies

o doesn’t know

Do you recall your thermostat ever automatically

adjusting to help you save energy and money

during the time of day when energy is more only if did
69  expensive [will list utility specific hours]? X not respond

0 yes to Survey 2

o no

o doesn’t know
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Question Survey 1 Survey 2 Survey 3
How often did you change how you use energy by
personally adjusting your thermostat, to avoid the
higher- cost time of day? e
& . v only if did
o Often (almost daily)
70 : X not respond
0 Sometimes (at least once a week)
. to Survey 2
0 Occasionally (at least once a month)
o Rarely
o Never
. . only if did
[If occasionally to often] What did you change to v
71 . . X not respond
avoid the higher cost? [text]
to Survey 2
only if did
Now | want to ask you about some of the features v
72 . X not respond
of your thermostat and how you use it.
to Survey 2
Do have a smart phone or internet connected
device? only if did
73  o0Yes X not respond
o No to Survey 2
o Don't know
[If yes] How often, if ever, do you control your
thermostat using your smart phone or internet
connected device?
o | always control the thermostat using my smart
phone or internet connected device
o | mostly control the thermostat using my smart only if did
74  phone or internet connected device X not respond
o | sometimes control the thermostat using my to Survey 2

smart phone or internet connected device

o | occasionally control the thermostat using my
smart phone or internet connected device

o | never control the thermostat using my smart
phone or internet connected device
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Question Survey 1 Survey 2 Survey 3

[If yes] How useful did you find the ability to control

your thermostat from your smart phone?

o Extremely useful only if did
75 o0 Very useful X not respond

o Somewhat useful to Survey 2

o Not very useful

o Not at all useful

ECO+ is a thermostat function that is designed to

help save you money when energy costs the most

by automatically adjusting the temperature

set=point during peak usage times. ECO+ would be

displayed on your thermostat to let you know when only if did
76 it'sin use. X not respond

Is the ECO+ function currently working on your to Survey 2

thermostat?

o Yes

o No

o Don't know

Overall, how much do you think the new

thermostat has made it easier or harder for you to

adjust to the new time-of-use rate, or has it made

no difference? only if did
77 o Much easier X not respond

0 Somewhat easier to Survey 2

o No difference

o Somewhat harder

o Much harder

Why did you say [response from above]? only if did

o Text X not respond

to Survey 2

Have you ever adjusted the thermostat settings

from the way tl‘;e\,r' were set up when [I0U] installed only if did
79 the thermostat? y not respond

o Yes to Survey 2

o No

o Don't know
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Question Survey 1 Survey 2 Survey 3
Now that you have the smart thermostat, do you
think you use more, less, or about the same
energy’? only if did
80 o More X not respond
0 Less to Survey 2
0 About the same
o Don't know
: only if did
[If more] How do you think the smart thermostat ¥
81 helped you save more energy? X not respond
pedy gy to Survey 2
[If less] How do you think the smart thermostat only if did
82 caused you to use more energy? X not respond
4 BY: to Survey 2
L only if did
[If about the same] Why do you think it has not Y
83 changed the amount of ener ou used? X not respond
g BYY ) to Survey 2
. only if did
Compared to your old thermostat, what do you like Y
84 X not respond
more about the new thermostat? [text]
to Survey 2
. only if did
Compared to your old thermostat, what do you like ¥
85 X not respond
less about the new thermostat? [text]
to Survey 2
Lastly, thinking of any changes you've made in using
energy since you started on the new rate, What has
86  helped the most for you to save energy during the X X

peak period of 4 to 9 [will adjust based on |0U]
when rates are higher?
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MEMORANDUM

Date: April 30, 2019

To: 10U Low Income Programmable Communicating Thermostat Time of Use Pilot Study Team
From: Martha Wudka and Sarah Monohon, Evergreen Economics

Re: Interim Findings from first PCT TOU Pilot Study

This memo provides a summary of findings from the first of three surveys sent to participants of
the Investor-Owned Utilities (IOU) Low Income Programmable Communicating Thermostat
(PCT) Time of Use (TOU) Pilot conducted by Pacific Gas & Electric (PG&E), Southern California
Edison (SCE), and San Diego Gas & Electric (SDG&E).

Each of the three I0Us created slightly different versions of the pilot that utilize treatment and
control groups to assess if PCTs are a valuable tool to help low-income customers adjust to TOU
rates. Both groups were moved to the TOU rate in the beginning of 2019, and the treatment group
received a PCT and education on how to use it.

The first of three surveys was distributed in December 2018 and January 2019. This survey
provides a baseline by which to assess if having a PCT has changed the way that low-income
customers react to the TOU rates. A second survey will be conducted after participants experience
at least two warm weather bills in the summer of 2019. The third survey will be conducted after the
completion of the one-year pilot in early 2020. The customer survey results will be paired with an
analysis of usage data to validate any changes in usage patterns that may have resulted from the
pilot.

This memo includes four sections:

Methodology

Survey Attrition
Baseline Survey Results
Interim Findings

PwwnNE
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m. 1
Methodology

The three IOUs recruited a total of 764 customers into the Low Income Programmable
Communicating Thermostat (PCT) Time of Use (TOU) Pilot, letting them know that they would be
moved to the TOU rate, and that they may or may not receive a PCT. Evergreen screened and
assigned recruited customers into treatment or control groups, and then sent both groups the first
survey.

1.1 Screening and Control and Treatment Group Assignment

The 10Us recruited customers who had already participated in a low-income program (see first
row of Table 1). Evergreen applied additional screening criteria to the IOU pool of recruits:

® Receive electric service (gas optional);

¢ Own their home with no plans to move during the study period;

* Have and use central cooling (central air conditioning (AC) or heat pump);
* Not yet be on a TOU rate plan or have a connected PCT; and

¢ Have wireless internet in their home.

A total of 34 customers were screened out of the initial IOU recruitment pool who did not meet all
of these eligibility criteria (for example, six had previously received incentives for PCTs, and one
was already on a TOU rate). An additional 36 customers opted out of the pilot prior to Evergreen’s
analysis. The remaining 695 customers were randomly assigned to the treatment and control
groups (Table 1Error! Reference source not found.).

(1) Table 1: Pilot Customer Screening and Assignments

PG&E SCE SDG&E Total
IOU Prior low-income Prior low-income Prior low-income
Recruitment program participation in | program participation in | program
Eligibility climate zones | 1-14 climate zones 14-15 participation
Customers 414 174 176 764
Recruited
Screened Out 25 0 9 34
by Evergreen
Opted Out 36 0 36
Control 176 87 84 347
Treatment 178 87 83 348
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Prior to the random assignment of customers into the control and treatment groups, we sorted
customers into similar categories based on their average load shape in the pre-period and other
characteristics. Evergreen used our Advanced Metering Infrastructure Customer Segmentation
(AMICS) model framework to identify similar customers and group them together based on their
energy usage to improve the matching between the treatment and control groups.

Evergreen created different customer segments for each |I0OU (listed below) due to the variations in
eligibility criteria, sample size, and pre-period load shapes across IOUs. The segments were
chosen to minimize the baseline model error (as measured by repeated cross validation holdout
tests) and group customers with similar potential for savings from the TOU pricing and/or PCTs,
while also minimizing the number of customers isolated by the segmentation method (that is, solo
customers without peers to enable a post-period comparison).

e PG&E: 5 daily energy usage (magnitude) groups and 7 normalized load shape clusters
(hours-of-use)

e SCE: 2 eligibility categories (i.e., low income program participation) and 11 load shape
clusters (magnitude and hours-of-use)

* SDG&E: 2 climate zone groups and 11 load shape clusters (magnitude and hours-of-use)

For PG&E’s daily energy usage groups, we assigned customers to one of five bins according to
their average daily energy usage in the pre-installation period, such that each bin contained
roughly the same total kWh usage. The number of customers in each bin varied, with the highest
energy usage bins containing the fewest customers. This binning strategy isolated customers who
are atypical, reducing error in the model without removing these customers from the analysis.

The load shape clusters for each I0U were made up of customers with similar hours of use,
identified by k-means clustering, such that each cluster contained a subset of customers with
similar hours of use during the pre-installation period. Cluster analysis is an unsupervised machine-
learning algorithm designed to detect patterns in data.” The benefit of cluster analysis is that similar
customers are grouped automatically from the AMI data, rather than relying on customer
characteristics that are often not tracked (or not regularly updated) by the IOU. Some customers
have relatively flat load shapes with little change in energy usage throughout the day, while others
exhibit a steep increase in energy usage in the morning and afternoon hours until they reach a
peak in the evening and drop back down.

Once similar customers were grouped in this manner, the randomized selection between the
treatment and control groups could be completed. Specifically, we randomly assigned 50 percent
of the customers in each IOU customer segment to the treatment group or the control group. In a

1The k-means clustering algorithm randomly assigns each customer’s load shape to one of k clusters and then calculates the sum of
the distance between each load shape and the centroid (i.e., average load) of the cluster to which it was assigned. Load shapes are
then reassigned to the nearest cluster centroid, and the process is repeated until the variation within each cluster cannot be
improved.
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few cases, we manually shifted customers with no peers (that is, those assigned to a segment with
only n=1 customer) to the opposing groups to maintain a balance between the groups. Table 2
provides a side-by-side comparison of the average pre-period energy usage, low-income program
participation, and home characteristics based on IOU program, billing and customer information

system data.

(2) Table 2: Attributes of Control and Treatment Group

PG&E SCE SDG&E

Control Treat Control Treat Control Treat
N 176 177 87 87 84 83
Avg. daily kWh 23 24 28 28 19 19
Avg. kWh during peak hours 2.1 2.2 2.7 2.7 1.5 1.5
Avg. summer-shoulder ratio* 1.9 1.9 29 2.6 1.7 1.8
Avg. fixed-effects baseline** 0.49 0.49 0.63 0.63 0.42 0.42
% participated in ESA 100% 100% 8% 6% 27% 39%
% enrolled in CARE - late 2018 84% 84% 48% 54% 93% 88%
not not

Avg. home square-footage 1,632 1,712 1,721 1,686 | available | available
not not

Avg. home built year 1982 1980 1986 1988 | available | available

*Average hourly kWh in summer (months 6-8)/average hourly kWh ratio in shoulder months (11, 2-3). The concept is
that the larger ratio is indicative of high HVAC usage, and thus more potential savings from a thermostat or AC program.

** Estimated baseline kWh, customer fixed-effects coefficients from a simplistic regression model using a full year of
pre-period days (on days with defined temperatures). kWh ~ alpha + hdd + cdd.

Figure 1 shows the average kWh energy usage during the summer and winter months, by
customers assigned to the control (pink) versus the treatment (blue) group prior to any program
intervention. The overall kWh energy usage (scale) and shape differ across the three I0Us, but in
both seasons, the control and treatment groups appear well matched. This is especially important

during the summer peak hours, when we expect to see the largest impact from the TOU rates
and/or PCTs.
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(3) Figure 1: Average Load Shape of Treatment and Control Group by .
Season and IOU (Top = SCE, Mid = SDG&E, Bottom = PG&E)

summer winter
3'0 ™ e
2.5- 7 N\
TRy
2.0- -
._// \
1.5 by /? -
iy el s e T
summer winter
- —
b _,:"’f ‘\
e
A / "\\
N —
X.’ LY ~—
0.8 ﬂ,.df ///l_ H\'\\
= P s -~
""n._\_\_ ,_,J‘“' 5
e = _’__'_/
0.4- .
SUMMmEer winter
2.5= —
2.0 / R
1.5- \
;.ﬁ’/
g B 0 = == 2 e e _/,‘-——‘\\‘L
“"‘1-___“-—___:__.«- m— ’___:___a_-_'. —— s
D'E 5 1 1 1 [] [ 1 i [] [] []
(i} 5 10 15 20 (i} 5 10 15 20
Hour of Day
Group Assignment control — treatment

1.2 Survey Recruitment

Evergreen sent pilot participants both a postcard and an email that contained a unique link to a
web survey before alerting them of their placement in the control or treatment group. We offered
an incentive of $25 to $50 gift card to either Target or Walmart (varies by IOU) for completing the
first web survey.

Table 3 shows the initial IOU incentives along with the incentives planned for the three surveys.

Respondents to all three surveys will receive an additional “kicker” incentive in some cases, as
shown.
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(4) Table 3: Incentives by 10U and Treatment vs. Control Group
PG&E SCE
Treatment Control Treatment Control Treatment
Initial IOU | Thermostat None Thermostat $100 Thermostat $100
Incentive
First $50 $50 $25 $25 $25 $25
Survey
Second $50 $50 $25 $25 $25 $25
Survey
Third $50 $50 $25 $25 $25 $25
Survey
Survey $50 $50 N/A N/A $25 $25
“Kicker”
Final N/A N/A N/A $100 N/A N/A
Incentive
Total $200 $200 $75 $275 $100 $200
Possible
Incentive

A total of 286 pilot participants responded to the initial web survey (Table 4). Across all three IOUs,
the average response rate was 54 percent.

(5) Table 4: Number of Respondents to First Survey

PG&E? SCE SDG&E Total
Control and Control 176 87 84 347
Treatment
Assignments Treatment 178 87 83 348
Respondents Control 66 34 55 155
Treatment 53 29 49 131

2The total number of surveys sent to PG&E pilot participants was lowered to 191 after 163 respondents who did not return a
participation waiver were dropped from the pilot.
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2  Attrition

Between the time that customers were recruited to the pilot and the time they were assigned to the
treatment or control group, half® (51%) of the treatment group left the pilot. In this section we
explain the reasons for this attrition from data provided by SCE and SDG&E.

The most common reason for the attrition of treatment group customers was that they stopped
responding to follow up outreach from the pilot installation staff (18%) as shown in Table 5.
Another fifteen percent of recruited pilot participants requested to cancel participation and 10
percent could not install the PCT due to incompatible wiring or HVAC equipment.

(6) Table 5: Post Recruitment Attrition for Treatment Group (SCE and SDG&E)

Percent of
Treatment Group
(n=170)

Completed PCT installation 49%
Did not move forward with pilot participation 51%

Did not respond to follow up communications 18%

Requested to cancel participation 15%

Equipment proved to be incompatible (wiring, 9%

HVAC)

Already has PCT 5%

To be identified at a later date 5%

Table 6 expands upon the 15 percent of treatment group customers who requested to cancel
participation. Amongst this group, the most common response (36%) was that they decided that
they did not need a smart thermostat. The group that did not think they needed a thermostat
reported that they “just like the regular one [they] have,” that they “don’t see the point when
[theirs] works just fine.” Twenty percent were uninterested due to their age or health condition.

3 Note that PG&E attrition data will be included at a later date. This section currently covers both SCE and SDG&E.
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(7) Table 6: Reasons for Request for Cancellation from Treatment Group (SCE and SDG&.E) .
Does not need a PCT 36%
Elderly or health related reason 20%
Moving 8%
Too complicated/tech averse 8%
Other/Unknown 28%

Part of the value of this pilot is understanding interest in this program amongst the targeted (low-
income) population. Some of the attrition issues are valuable for future program consideration and
some are irrelevant (such as moving between the time of recruitment and the pilot start date).

Attrition issues that should be considered for future program design are:

* |ncompatible equipment in households (9% of treatment group customers);
e A general lack of desire for a PCT (9% of treatment group customers); and
e Elderly or health related reason for disinterest (5% of treatment group customers)

The attrition of pilot participants (which happened while the first survey was in the field) will also
affect the ability to use results from this survey as a baseline going forward. Only 38 percent of the
treatment group customers who took the initial survey stayed in the pilot. This means that
Evergreen’s results for the treatment group participants will only be able to be tracked overtime for
a portion of the survey respondents.
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3 Baseline Survey Results

As mentioned previously, the first web survey of pilot participants provides baseline data on low-
income customer perceptions of TOU rates and thermostat features, and their ability to reduce
energy usage.

3.1 Perceptions of Time of Use and Rates

Customer awareness of when their energy usage is highest is important to the overall concept of
TOU rates. We asked respondents when they think their household uses the most electricity, and
then when electricity use is highest in their neighborhood. Excluding those who responded “not
sure,” the majority (55%) of respondents thought they used the most electricity in the evening. A
greater fraction of respondents (66%) thought that their neighbors used the most electricity in the
evening. This may indicate that a small fraction of respondents (11%) believe they are using
electricity off-peak. At the end of the pilot we will compare survey responses to usage data to see
if they are in fact more likely to use electricity off-peak.

(8)  Figure 2: When Respondents Think Household And Their Neighborhood Uses The Most Electricity
(excluding “not sure” responses)

Neighborhood (n=239)
6%

® Morning

Early afternoon
Late afternoon
Household (n=268) Evening/night

0% 100%

Respondents completed a ranking exercise for which they were given a randomized list of energy-
using equipment to drag and drop in order of highest energy usage (with 1 being the highest, and
10 being the lowest). Cooling and heating were ranked as using the highest amount of energy, and
chargers and the oven and stove were ranked as using the least amount of energy, according to
respondents (Table 7), indicating they have a good understanding of the major energy-using end
uses in their homes.
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(9) Table 7: Respondent Ranking of Energy Using Equipment From Highest to Lowest

Cooling (n=273) 2.7
Heating (n=261) 4.0
Clothes washer/clothes dryer (n=273) 4.1
Refrigerator (n=273) 4.2
Lighting (n=273) 5.2
Water heating (n=273) 5.6
TVs (n=273) 5.6
Pool/spa equipment (n=45) 5.7
Oven/stove top (n=273) 6.5
Chargers (n=273) 7.6

3.2 Thermostat Features and Settings

Households often include multiple occupants who may or may not agree on the ideal temperature.
Of the respondents who live with others (80%), 81 percent say that all occupants agree on the
thermostat settings. The average air conditioning set point is 74 degrees (consistent across time of
day), while average heating temperature set points varied very slightly between daytime (67
degrees) and evening (68 degrees).

On average, each household had 1.1 thermostats (n=278), with almost all respondents with
multiple thermostats living in a single-family home. Having at least one thermostat was a
qualification for participation in the pilot. The most thermostats any household had installed was
three. Respondents reported that 71 percent of existing thermostats were programmable, 26
percent were manual, and 6 percent of thermostats were of an unknown type.

To assess customer understanding of thermostats, we asked respondents with programmable
thermostats if their programmable thermostats were Wi-Fi enabled “so that it can be connected to
a home's Wi-Fi to take in weather data and adjust temperature” or if it was “smart meaning that it
can learn behaviors and preferred temperature settings and make adjustments on its own.”

Eleven percent of respondents with programmable thermostats reported that their existing
thermostats were “smart;” 13 percent reported that they were Wi-Fi enabled (i.e., PCT). This
indicates that there may be some confusion from customers (since PCTs were supposed to be
screened out during the initial phone outreach), and that some respondents are not clear on the
capabilities of their thermostats.
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At least six of the respondents reported that thermostats that are “smart” are over five years old,
and at least two of the respondent reported that thermostats that are Wi-Fi enabled are over 10
years old, indicating there is confusion on the customer side as to which thermostats denote
eligibility for programs, since these technologies were not available ten years ago. Future outreach
to potential pilot participants must include very clear information and descriptions of technologies
to avoid any confusion among recruits. This will save time spent visiting ineligible homes for
installation.

3.3 Reducing Energy Usage
Respondents were asked if they had certain equipment that may contribute to excessive electricity
usage, or non-discretionary uses. This may impact how they choose to cut back during peak hours
(if at all) in response to the new TOU rate. The decision to cut back electricity use might be a
difficult one to make for customers who have medical equipment that needs to be powered.

(10)  Table 8: Unique Equipment in Household

Percentage of

Respondents
Energy Using Equipment (n=285)
Medical equipment that plugs in and uses electricity 16%
Household Jacuzzi, hot tub, or heated pool 12%
Pool pump 1%
Well 8%
Irrigation pump 1%

We asked respondents about how important it is for their household to save electricity. This metric
will be compared to future surveys to see if respondents perceive saving electricity to be more or
less important after participating in a full year of the pilot study. Just above half of the respondents
reported that saving electricity is “extremely important” to their household. An additional 38
percent reported that it was “very important,” with just one respondent noting that it was “a little
important.”

We also asked respondents what keeps them from saving more electricity in their home. This
question will allow Evergreen to compare responses across the next two surveys to see if
perceived barriers to saving electricity changes after pilot program participation. Respondents
provided a number of reasons that they are unable to save more electricity in Table 9. Note that
the first three responses listed in the table were prompted, while the other responses are
categories of unprompted write-in responses. Fewer than three percent of respondents reported
having trouble saving energy because of either heating, building envelope issues, being elderly,
being home during the day, or using the dryer rather than a clothesline.
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(112) Table 9: What Keeps Respondents From Saving More
Electricity In Their Homes (multiple responses allowed)

Percentage of

Respondents
(n=285)
Comfort (prompted) 43%
Control over others in the household 33%
(prompted)

Do not have the time to pay

attention to saving energy 6%
(prompted)

AC-related 4%
Health 3%
Heating-related 3%

Another important baseline measurement is how respondents assess their efforts to save energy.
We asked participants if they think they do everything they can to save electricity. Forty percent of
respondents reported that they always do everything they can to save electricity (Table 10), but the
remaining 60 percent of respondents believe there is more they could be doing. Future surveys will
ask this question again to see if respondents still feel the same after pilot participation.

(12)  Table 10: Do Respondents Do Everything They Can To Save Electricity?

Percentage of

Respondents
(n=285)
Always 40%
Sometimes 56%
Never 2%
Not Sure 1%

In order to be able to assess how valuable the smart thermostat is in helping customers adjust to
time of use rates, we first asked about heating and cooling practices before the pilot. All pilot
participants were required to have a central AC, and 95 percent reported having central heating.
We asked respondents about what type of other heating and cooling devices they use to
supplement their central systems.
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Nearly 30 percent of respondents use portable space heaters to supplement their central heating
system (Table 11). Across each of the top four supplemental heating types, respondents reported
that the most common reason for using the supplemental heating source is when they do not want
to use their central system in order to save money/keep their utility bill lower. Six percent of
respondents with portable space heaters use them in the bathroom after showering. Those who
use the oven or stove noted that they choose what type of meals to make based on the weather to
benefit from the indirect heating that cooking produces.

(13) Table 11: Supplemental Heating Usage

Percentage of

Respondents
(n=285)
Portable space heater 28%
Gas fireplace 13%
Wood fireplace 1%
Oven/stove 2%
Wood stove 2%
Electric fireplace 1%

Respondents report using central AC minimally, even though many are located in climate zones
with very hot summers. When given four options regarding when they use their AC, 50 percent
reported that they only use it on very hot days. These are often days where supply becomes
critical, meaning these customers have potential to lower peak usage to help with high load days.
Twenty-nine percent of respondents said that it varies, suggesting that there may be room to shift
usage after the transition to TOU rates for some pilot participants.

Low usage of AC may be related to the high usage of supplemental cooling methods, the most
popular of which was ceiling fans (Table 12632 12). When asked why these cooling strategies
were used, the most common response chosen across the board was “to save money/keep our
utility bill lower.” In some cases, the method was used to supplement the cooling system or to get

air circulating in the house.
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(14)  Table 126: Supplemental Cooling Usage*

Percent of

Respondents
(n=285)

Ceiling fans

67%

Portable fans

57%

Open the windows

50%

Evaporative cooler/swamp cooler

7%

Room AC

6%

Whole house fan

1%

Evaporative cooler

0%

*Multiple responses allowed

We also asked respondents about behavioral energy efficiency actions that they could take and
how often they do them. We expect that participants may take some of these actions in response
to the application of the TOU rate, so this will be used as a baseline to see if energy efficiency
behaviors change after the transition to TOU. There appears to be room for increased energy
efficiency behaviors based on how often respondents take certain actions. Nearly 30 percent of
respondents with their own pool never turn off the heater, and close to 50 percent of respondents
always turn their AC down or off at night during the summer, leaving room for improvement for the

remaining 50 percent of respondents.
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Figure 3: Prompted Energy Efficiency Behavioral Actions
Taken By Respondents (excludes 'does not apply')

(15)

Limit showers to five minutes or less (n=279)

7%
Turn down or off the air conditioning at night during the

summer months (n=279)

Turn off electronics like TVs and computers when no one is

. -
0,
using them (n=283) 63%
Sometimes

Always

Never

Turn off pool heater (n=38)

Turn off lights when not in use (n=283)

Turn down or off the air conditioning when you leave your

home (n=278)

0% 100%
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4 Interim Findings

The baseline survey data provides information regarding how low-income customers currently
view their energy usage and implications for future implementation of the program.

In designing a full-scale program, staff should be aware of barriers to participation including
general lack of interest in PCTs, incompatible equipment in homes, and elderly or health related
reasons for disinterest in the PCT offering.

Sixty percent of respondents think there is more they could do to save electricity but the
possibility of AC savings may not be realized, given that 50 percent of respondents reported that
they only use their AC on very hot days. Supplemental cooling is very popular, and survey
respondents were very accustomed to turning on fans instead of using air conditioning.
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Rebalancing the Control Group

The original balance of the treatment and control assignments did not remain intact due to lack of
transition to a TOU rate, home wiring incompatibility with the Ecobee PCT, or customer refusal to
allow installation. In order to estimate program impacts, it was necessary to rebalance the
treatment and control groups with the remaining customers. Customers that were assigned to the
treatment group but did not install an Ecobee PCT (group 3) were systematically different from the
rest of the treatment group, and could not be incorporated into the control group.

A matching algorithm was utilized to identify a subset of the control group (group 4) that appears
similar to the treated customers with thermostats installed (groups 1 and 2) prior to the start of the
pilot. The algorithm utilized a year of pre intervention data for each customer (prior to TOU
activation date for group 4 and prior to the first intervention, the TOU activation or Ecobee
installation). Each customer’s average hourly consumption was determined for the full year and
summer months only. This resulted in a profile of 48 hourly average consumption values (24
annual and 24 summer) for each customer.

Within each of the 10Us, each customer profile from groups 1 and 2 was compared to every profile
within group 4; the sum of squares between the comparison 48 observations was calculated. A
treatment customer’s matched comparison is that with the lowest sum of squares. This results in
matched comparisons that have similar usage over the course of the year, with additional focus on
the summer months. All but four customers in the treatment group had at least one well-matched
comparison site in the control group.* These customers had high summer peak consumption or
Net Energy Metering (i.e., onsite generation offsetting consumption) that were not observed in any
of the available controls.

The output of this work is a “matched comparison” group that will be used for analysis, rather
than a randomized control group. The matched comparisons broken out by IOU are shown in
Figure 106.

4An “adequate” match was defined as a pair with a sum of squared-errors less than 25. Four of the customers treated
by SCE did not have any comparable customers in the control group with post-period data. There were comparable
customers in the control group during the assignment process, but by chance, all of them dropped out of the pilot or
were not transitioned to the TOU rate.
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(16) Figure 10: Average Load of Treatment Group and Matched Comparison
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Details on AMICS Segmentation and Regression

Segmentation

A key step in the AMICS modeling process is segmenting customers based on the pre-period
billing data. Similar customers are modeled together, increasing the number of observations within
each bin. The additional observations improve the model’s ability to separate out signals in energy
usage from simple random noise.

The most successful customer segmentation approach Evergreen identified for the pilot across all
three IOUs was segmenting by average annual load shape (magnitude and hours of use) during
the pre-period. Evergreen used k-means clustering to identify the 12 unique load shape clusters
shown in Error! Reference source not found., each containing a subset of residential customers
from PG&E with similar load shapes during the pre-period. Cluster analysis is a machine-learning
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algorithm designed to detect patterns in data.® The benefit of cluster analysis is that similar
customers are grouped automatically from the AMI data rather than relying on customer
characteristics that are not typically tracked (or not regularly updated) in utility databases. These
load shape clusters help account for the differences in occupant schedules, energy-intensive
equipment, peak demand hours, and other factors.

(17) Figure 11: PG&E Load Shape Clusters

Energy Usage (kWh)

=
L=

10 15 20
Hour of Day

For SDG&E, Evergreen further segmented by climate zone. The building climate zones defined
by the California Energy Commission may help to control for differences in the typical climate
(including temperature, humidity, and wind) as well as housing stock (e.g., building type, vintage,
existing equipment).®

In addition to the segmentation schemes described above based on customer characteristics, each
day of the study period is also categorized in terms of its weather, day type, and season.

The weather bins are created by calculating cooling degree hours (CDH) for each hourly
observation using a base temperature of 65 degrees Fahrenheit, and then taking the average of

these hourly values to create a single cooling degree-day (CDD) value for each customer on
each

5The k-means clustering algorithm randomly assigns each customer’s load shape to one of k clusters and then
calculates the sum of the distance between each load shape and the centroid (i.e., average load) of the cluster to

which it was assigned. Load shapes are then reassigned to the nearest cluster centroid, and the process is repeated
until the variation within each cluster cannot be improved.

6A description of the CEC climate zones can be found at
https://ww2.energy.ca.gov/maps/renewable/building climate zones.html
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day (i.e., each “customer-day”) in the study period.” These customer-days are assigned to a
series of bins, each containing a range of six CDDs. This process is repeated to assign days to
heating degree-day (HDD) bins, again using a base temperature of 65 degrees Fahrenheit.
Segmenting days by their CDD and HDD in this manner explicitly incorporates temperature into
Evergreen’s model.

To control for the differences in energy usage across days with the same weather conditions,
Evergreen also binned by day type and season. Weekends were assigned to day type 1, and
weekdays were assigned to day type 0. The four seasonal bins are defined as winter
(December- February), spring (March-May), summer (June-August), and fall (September-
November).

Error! Reference source not found. provides an example of a single customer and day being
binned. Each customer was assigned to just one customer bin, but because temperature and day
type changes throughout the year, each customer has customer-days that were assigned to many
different bins.

(18) Figure 12: Customer-Day Segmentation Example

Moderate peak at
3:00 P.M.

Y

Load Shape: 4

Customer Bin:
4-2

CZ10 |—+ CZBin: 2
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Y

Season: 3 ~

8.7 CDD |—-» CDD Bin: 2
| Day Bin:

JUNE . owen
'I 5 24 HOD HDD Bin: 1

Friday L» Day Type: 0 ~

\

7 A cooling degree-day (CDD) is a metric designed to measure the demand for energy required to maintain a
comfortable temperature inside a building. It represents the number of degrees that the outdoor temperature
exceeded an assumed baseline (in this case, 65°F), averaged across all hours in the day. By calculating this metric from
hourly temperatures instead of daily averages, we can identify days that require some cooling during peak hours as
well as heating in the early morning or evening.
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The segmentation process has the following benefits for the pilot evaluation:

e Variation in CDD is controlled for in the bins so it does not need to be included as a variable
in the model specification; the same is true for all other binning factors.

* Modeling customer-days allows Evergreen to exclude individual days from the database
(e.g., demand response event days). Rather than limiting the analysis to customers with
flawless data throughout the study period, Evergreen removes specific days with less than
24 consecutive hours of billing and weather data.

¢ Participants with no post-period observations are still useful when constructing models of
the pre-period because they are simply a series of customer-days. These pre-period
observations improve Evergreen’s ability to produce reasonable load shape predictions for
other customers in the same segment that do have post-period observations. Later in the

analysis, customers with no post-period observations are automatically excluded from the
impact estimates.

Baseline Load Shapes

Once the data were segmented, the AMICS model estimated an ordinary least squares (OLS)
regression model for each customer-day bin, as shown in Error! Reference source not found.,
with a single dummy variable for each hour of the day.

(19) Equation 1: AMICS Regression
kWhi,t: BO[H Ooi,t+ BliHOli,t+ BZ[H 02i,t+"' + :8231'H 231‘,:"'51,1

Where :

kWh;, = Energy consumption, for customer in bin i during hour ¢
H 00, H01,... = Array of dummy variables (0,1) representing the hour of the day
Byi Biss-.- = Coefficients estimated by the model, for customers in bin i

&€ = Random error, assumed normally distributed

Unlike a traditional fixed effects regression model, which estimates a single set of slope
coefficients for all customers and a y-intercept specific to each individual customer, the regression
modeling approach employed by the AMICS model estimates a full unique set of slope coefficient
estimates for each customer segment (i.e., climate zone and load shape cluster) for each day bin
(weather and day type).

b) Computing Standard Errors

In the AMICS approach, Evergreen estimate individual regression models for thousands
of customer-day segments, providing a kWh energy usage prediction for each hour.

Because the AMICS model is estimated using the pre-period data, Evergreen computed the
relative variance for each hour of the day for each customer-day bin as the ratio of the variance to
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predicted hourly kWh usage. These relative variances are then applied to the post-period
data to create confidence intervals for the model predictions of each hour of each customer-
day in the post-period. With 24 hours per day and thousands of customer-day segments,
Evergreen computed over 24,000 confidence intervals. For aggregated predictions, such as
the annual and seasonal post-period load shapes, Evergreen used bootstrapping to estimate
the relative variance for each hour, accounting for variation in the number of observations
and relative kWh represented by each customer-day bin.

Any bias in the AMICS model predictions detected in the holdout validation test will be

reflected in the error bounds on the predictions of post-period energy use and the
corresponding savings estimates.
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