BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Application of San Diego Gas & Electric Application 17-12-
Company (U 902 E) for Authority to Update Electric

Rate Design Regarding Residential Default Time-

Of-Use Rates and Fixed Charges

PREPARED DIRECT TESTIMONY OF
LESLIE WILLOUGHBY

ON BEHALF OF SAN DIEGO GAS & ELECTRIC COMPANY

CHAPTER 4

BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

December 20, 2017

| ol
S0%E

]
A %’ Sempra Energy utility
b ¥ il



TABLE OF CONTENTS

L. OVERVIEW AND PURPOSE .......oooiiiiiiiieiteeeeee ettt 1

A. Background INformation..............occueeiieiiieciienie et 1

I1. SDG&E’S OPT-IN TOU PILOT ....c.eoiiiiiiieiieieeieeie ettt 3

A. SDG&E Opt-In TOU Pilot Rates........ccciiiiiiiieiiiieciieecee et 3

B. Opt-In TOU Pilot Load IMpPacts ........ccceeveiiieriiieeiiie et 5

1. Opt-In TOU Pilot First Interim Report Results .........ccccoceeveriiniincncnnne. 5

2. Opt-In TOU Pilot Second Interim Report Results........c..cceveeviiniiniennnnne 7

C. SDG&E’s Rate TOU-DR-E3 (Rate 3).....ccccuviiiiiiiiieecieeeeeee e 9

D. Bill IMPACES ...ttt ettt ettt e re e s eeabeessseensaesnseenseennns 10

E. CUSLOMET ALITHION ..ottt ettt et ettt e s eeeas 11

III. SMUD STUDY ettt ettt ettt ettt et e et e s et e teenee s st enseeneesseenseeneesneenee 12

IV.  SMUD OPT-IN VERSUS DEFAULT TOU PILOT LOAD IMPACTS ........ccccovvenenne. 14

V. SDG&E MASS TOU DEFAULT LOAD IMPACT ESTIMATES .....ccooviiiiiiiieienn 14

VI.  SUMMARY AND CONCLUSION ....ccototiitiiinieniteieeiierieeteseesie ettt 15

VII.  STATEMENT OF QUALIFICATIONS ..ottt 17
ATTACHMENT A
ATTACHMENT B
ATTACHMENT C



10

11

12

13

14

15

16

17

18

19

20

21

PREPARED DIRECT TESTIMONY OF
LESLIE WILLOUGHBY

I. OVERVIEW AND PURPOSE

The purpose of my testimony is to provide an overview of the time-of-use (“TOU”) load
impact studies that are relevant to California’s Mass TOU Default rollout and this Rate Design
Window (“RDW”) Application. The first and second interim analyses for the Opt-In TOU Pilot
calculated the impact of TOU rates on energy consumption and the results showed statistically
significant load reduction during the on-peak hours between 4pm-9pm. The same analyses also
showed, on average, minimal bill impacts across the various climate zones. It is expected that
SDG&E’s Mass TOU Default in 2019 will produce similar or smaller absolute' load impact
results than the Opt-In TOU Pilot, but the aggregate MW reductions will be significantly higher.

The next section of my testimony provides background information related to SDG&E’s
Opt-In TOU Pilot and Default TOU Pilot. Followed by Opt-In TOU Pilot’s load impact and bill
impact analyses, and a brief intro to SDG&E’ Rate 3. Section III details the analyses conducted
by Sacramento Municipal Utility District (“SMUD”) for their Smart Pricing Options (“SPO”)
pilot study. Section IV relates SDG&E’s Default TOU in 2018 to SMUD’s study in terms of
expected load impacts. Section V provides a formal discussion on the expected load impacts for
SDG&E’s Mass TOU Default in 2019. Section VI concludes my testimony.

A. Background Information

In 2013, the CPUC opened a residential rate reform rulemaking (“R.”) 12-06-013 that

directed the California investor-owned utilities (“IOUs”) to propose new rate designs that were

! For example, the absolute load impact of .06 kW is equivalent to the energy consumed by a 60 Watt
light bulb over the period of an hour.
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in support of and consistent with the CPUC’s 10 guiding residential rate design principles.
SDG&E proposed that it conduct an Opt-In TOU Pilot? and eventually a Default TOU Pilot® that
would test new TOU rate designs that included an on-peak period that was later in the
afternoon/evening.

In D.15-07-001, the Commission directed the IOUs to conduct an Opt-In TOU Pilot and a
Default TOU Pilot prior to rolling out TOU to all residential customers.* All three IOUs along
with the Energy Division, external stakeholders, and Nexant Consulting began planning the
residential Opt-In TOU Pilot in the summer and fall of 2015.

The residential Opt-In TOU Pilot began in the summer of 2016 and has had two interim
reports issued. The first interim report covered most of the summer months in 2016° and the
second interim report covered the first year (Jul. 2016 — Jun. 2017) of the pilot. The third and
final report scheduled to be completed March 31, 2018 will provide results for the 2! summer of
the Opt-In TOU Pilot.

Additionally, D.15-07-001 directed SDG&E to include supporting documentation
regarding its Default TOU Pilot rate that includes, at a minimum, load response studies.® For
this reason, SDG&E is including both Opt-In TOU Pilot interim reports in Attachments A and B

to this testimony. A brief overview of the Opt-In TOU Pilot results, descriptions and load impact

2 R.12-06-013, Prepared Direct Testimony of Leslie Willoughby - Chapter 3 at LW-1, lines 16-18.

3 R.12-06-013, Prepared Rebuttal Testimony of Leslie Willoughby - Chapter 5 at LW-4, lines 4-16.
4D.15-07-001 required the IOUs to file Tier 3 advice letters that provide process design, and
authorization to track pilot costs along with cost recovery for both the Opt-In TOU and Default TOU
Pilots. D.15-07-001 at 166-170.

> The initial rollout for SDG&E started at the end of June and most of the customers were enrolled during
July.

®D.15-07-001 at 301-302.
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results from SDG&E’s three experimental TOU rates are provided, as well as the initial bill
impact results from the first year of the Opt-In TOU Pilot.

Also included is an overview of the Sacramento Municipal Utility District study.’
SMUD conducted both an Opt-In TOU and Default TOU study in 2012-2103 that contains
information about load impacts relevant to SDG&E’s Mass TOU Default and is included in
Attachment C.

On May 25, 2017, the CPUC adopted SDG&E’s Default TOU Pilot plan in Resolution E-
4848. Additionally, the resolution states that SDG&E must provide load and bill impacts from
the first summer of the Default TOU Pilot in the fall of 2018 and its final Default TOU Pilot load
and bill impacts in its November 1, 2019 Progress on Residential Rate Reform (“PRRR”) report.®
This testimony will discuss similarities and differences between these studies and SDG&E’s
Mass TOU Default. The expected load impacts from SDG&E's proposed Mass TOU Default are
utilized by Witness Benjamin Montoya for satisfying the requirement of calculating cost savings
due to GHG reductions.’
II. SDG&E’S OPT-IN TOU PILOT

A. SDG&E Opt-In TOU Pilot Rates

The two TOU rates that SDG&E tested had the same on-peak periods which were from
4pm-9pm daily. SDG&E’s TOU-DR-EI rate (known as “Rate 1) was a three-part TOU rate
that had an on-peak, off-peak period and a super off-peak period, while TOU-DR-E2 (known as
“Rate 2”) was a two-part time of use rate with an on-peak and off-peak period. Both TOU rates

had seasonal differences as well as moderate price signals that were an approximately 2 to 1 ratio

" Potter et. al., SmartPricing Options Final Evaluation (Sept. 5, 2014).
8 Resolution E-4848 at 29, OP 7.
D.15-07-001 at 301.
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of on-peak to super off-peak during the summer. Table LW-1, below, shows the periods for both

experimental TOU rates.

Table LW-1TOU Rate Periods for the Opt-In TOU pilot

Summer |

On-Peak 4dp.m.-9p.m. 4p.m.-9p.m.

Off-Peak 6a.m.-4p.m. 2p.m.-4p.m.
9p.m.-12a.m. 9p.m.-12a.m.

Super Off-Peak 12a.m.-6a.m. 12a.m.-2p.m.

Winter |

On-Peak 4p.m.-9p.m. 4p.m.-9p.m.

Off-Peak 12a.m.-4p.m. 2p.m.-4p.m.
9p.m.-12a.m. 9p.m.-12a.m.

Super Off-Peak 12a.m.-6a.m. 12a.m.-2p.m.

Summer |

On-Peak 4dp.m.-9p.m. 4p.m.-9p.m.

Off-Peak 12a.m.-4p.m. 12a.m.-4p.m.
9p.m.-12a.m. 9p.m.-12a.m.

Winter |

On-Peak 4p.m.-9p.m. 4p.m.-9p.m.

Off-Peak 12a.m.-4p.m. 12a.m.-4p.m.
9p.m.-12a.m. 9p.m.-12a.m.

Certain customers were excluded from participating in the Opt-In TOU Pilot, including,
but not limited to, the following major categories: medical baseline; customers that cannot be
disconnected from service without an in-person visit from a utility representative or requesting a
3" party notification; Net Energy Metered (“NEM”) customers'® that do not have a true-up in
March; customers with less than 12 months of interval data; customers already on a TOU rate

(such as customers on the Opt-In TOU Pilot study); and Direct Access customers. While the

19 For a full list of Default TOU Pilot exclusions see Direct Testimony of SDG&E witness Chris Bender.
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Default TOU Pilot will allow some NEM customers,'! as well as group bill customers, customers
on medical baseline will still be excluded.

SDG&E recruited approximated 15,804 customers into its Opt-In TOU Pilot. The overall
opt-in rate was about 7%, which was within the range that SDG&E expected, but significantly
less than the 16% that SMUD observed.'? Customers that agreed to be in the pilot were
randomly assigned to one of two experimental TOU rates or a control group. Customers were
also segmented by climate zone (Cool, Moderate or Hot'?), CARE and Non-CARE.!* For
discussion purposes in my testimony I will refer to SDG&E’s Opt-In TOU Pilot rates as they are
discussed and presented in the two interim pilot reports as SDG&E’s “Rate 1” and “Rate 2.”

B. Opt-In TOU Pilot Load Impacts

1. Opt-In TOU Pilot First Interim Report Results

Table LW-2, below, shows results from the California Statewide Opt-In TOU Pricing
Pilot’s Interim Evaluation (“Opt-In TOU Pilot First Interim Report™).!> All climate regions
showed that there were significant load reductions for the average weekday during the on-peak
period. However, SDG&E’s Weekly Alert Emails (“WAEs”) did not provide any statistically
significant load reductions for the first summer.'® The first part of Table LW-2 shows the overall

load impact results by rate for all climate zones. The second part (middle table) shows the load

""'NEM customers with an annual bill true-up in March will be allowed in the Default TOU Pilot.

12 Attachment C, hereto: SMUD SmartPricing Options Pilot Evaluation: Submitted to SMUD at 1-2,
Nexant (Aug. 6, 2014).

13 For purposes of the pilot, SDG&E’s coastal climate zone is the Cool zone, its inland zone is the
Moderate zone and the mountain and desert zones are the Hot zone.

4 Although the CARE and non-CARE groups also include FERA, the terminology “CARE” and “non-
CARE” will be used hereafter for simplicity.

' California Statewide Opt-In Time-of-Use Pricing Pilot: Interim Evaluation, Nexant and Research into
Action (April 11, 2017).

' Opt-In TOU Pilot First Interim Report at 5.
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impacts by climate zones. The third table provides more detail by showing the load impact
results by climate zones and by CARE and non-CARE customer segments separately. From the
first table, both Rate 1 and Rate 2 experienced similar absolute load impacts of 0.04 kw. Rate 1,
however, showed slightly higher load impacts in percentage terms than Rate 2 (5.4 % vs 4.6%,
respectively). On average CARE customers had lower load impacts than non-CARE
customers.!” Additionally, customers in the Cool region saw lower peak period load reductions
than customers in the Moderate region. SDG&E’s Hot zone showed the highest peak load
reductions at 6.8%, whereas CARE customers in the Cool zone on Rate 1 showed the lowest
peak load reductions during the 2016 summer at around 2%. Cool CARE customers on Rate 2
also showed lower peak period percentage impacts compared to their equivalents in the
Moderate region (2.6% vs 5.3%, respectively). Moreover, both TOU Rate’s non-CARE
customers in the Cool region had lower percentage impacts and absolute impacts in comparison

to their Moderate counterparts.'®

'7 Opt-In TOU Pilot First Interim Report at 5.
'8 Opt-In TOU Pilot First Interim Report at 392-396.
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Table LW-2

Opt-In TOU Pilot First Summer Results for the average weekday

On-Peak Period (4pm-9pm)

Opt-In Pilot First Interim Report Results
June 2016-October 2016

AvgWkdyPkPer %lmpact  Absimpct (kw)

Ratel 5.40 0.04

Rate2 4.60 0.04

AvgWkdyPkPer %Impact  Absimpct (kw)|  %Impact\bsimpct (kw) %Impact\bsimpct (kw)

Ratel 4.70 0.03 6.10 0.06

Rate2 4.10 0.03 5.10 0.05 6.80 0.08

AvgWkdyPkPer %lmpact  Absimpct (kw)|  %Impactibsimpct (kw) %lmpactibsimpct (kw)|  %Impact\bsimpct (kw)
Ratel 1.70 0.01 5.20 0.04 5.20 0.04 6.30 0.06
Rate2 2.60 0.02 4.30 0.03 5.30 0.04 5.10 0.05
Rate2-WAE** <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

*Gray area not statistically significant
**WAE-Incremental Impacts

2.

Opt-In TOU Pilot Second Interim Report Results

The Opt-In TOU Pilot Second Interim Report' (“Opt-In TOU Pilot Second Interim

Report”) analyzed a full 12 months of data from customers in the Opt-In TOU Pilot. Results

show that although load impacts are small during the winter months for both Rate 1 and Rate 2,

the load impacts are statistically significant,?® albeit smaller than in the summer months.

Echoing results from the first interim report, the top part of Table LW-3 indicates that Rate 1

experienced higher load impacts in both percentage and absolute terms than Rate 2. In contrast

to the Opt-In TOU Pilot First Interim Report, where the Cool region had smaller load impacts

than compared to the Moderate region, as shown in the middle part of Table LW-3 customers in

the Cool region were able to reduce their peak period load slightly more than their counterparts

19 Attachment B, hereto: California Opt-In Time Of Use Pricing Pilot, Second Interim Evaluation, Nexant
Inc and Research Into Action (Nov. 1, 2017).
20 Opt-In TOU Pilot Second Interim Report at 3.
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in the Moderate region®! (for Rate 1: 2.4% vs 2.2% and for Rate 2: 1.7% vs 1.6%, respectively).
Customers in the Hot region still had the largest peak period load reduction at almost 4%.%

For the bottom portion of Table LW-3, below, it is interesting to note that when
comparing the non-CARE and CARE separately, for example, the results for the CARE groups
in the Cool and Moderate zone are almost trivial and not statistically significant at any level (see
grayed area), whereas for the non-CARE groups the percentage load impacts are more than six
times for those on Rate 1 (Cool CARE vs non-CARE: -0.3% vs 2.9% and Moderate CARE vs
non-CARE: 0.4% vs 2.6%). These results indicate fundamental differences between CARE and
non-CARE customer load impacts.

Table LW-3
Opt-In TOU Pilot Second Interim Report Winter Results for the
On-Peak Period (4pm-9pm)

Opt-In Pilot Second Interim Report Results
Nov 2016-April 2017

AvgWkdyPkPer %Impact Absimpct (kw)

Ratel 2.30 0.02

Rate2 1.70 0.01

AvgWkdyPkPer %lmpact Absimpct (kw)|%Impact Absimpct (kw)[%Impact Absimpct (kw)

Ratel 2.40 0.02 2.20 0.02

Rate2 1.70 0.01 1.60 0.01 3.90 0.04

AvgWkdyPkPer %lmpact Absimpct (kw)|%Impact Absimpct (kw)|%Impact Absimpct (kw)| %Impact npct (kw)
Ratel -0.30 0.00 2.90 0.02 0.40 0.00 2.60

Rate2 0.50 0.00 1.90 0.01 1.30 0.01 1.70
Rate2-WAE** <0.00 <0.00| <0.00 <0.00 0.01 0.01 0.01

*Gray area not statistically significant
**WAE-Incremental Impacts

2! The percentage impacts are different, but the absolute load impacts are nearly the same.
22 Opt-In TOU Pilot Second Interim Report at 187.
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C. SDG&E’s Rate TOU-DR-E3 (Rate 3)

SDG&E’s TOU-DR-E3 (Rate 3) marketed as “Whenergy HourlyX” is an experimental
hourly dynamic rate, available as the third rate in SDG&E’s Opt-In TOU Pilot. SDG&E’s goal
was to enroll 50-200 customers, including customers that had solar and electric vehicles.
SDG&E enrolled approximately 65 customers with most of those being SDG&E employees.
There are four main components to this rate: 1) a fixed monthly charge, 2) a two-period base
rate, 3) an hourly commodity rate based on California Independent System Operator (“CAISO”)
day-ahead hourly prices, and 4) a dynamic hourly adder when forecasted load exceeds trigger
values. This experimental schedule will remain effective until December 31, 2017 or until the
completion of the pilot study. Due to the complexity of the rate, it was decided by the TOU
working group that this rate would be primarily a demonstration rate or proof of concept rate.
SDG&E planned to have limited enrollment (under 200 customers) on Rate 3 and there was no
formal Measurement and Evaluation planned.

Initial analysis comparing pre- and post-event results indicated load reduction at the
aggregate level (in total there are about 65 customers on Rate 3). However, individual load
shapes appeared to be noisy and difficult to infer results from. As an example, load curves of
several SDG&E employees who are participating on the rate showed that they were more likely
to shift their electricity usage during the event window rather than reducing usage. Chart LW-1
provides an illustrative example of one of the system event days for SDG&E’s “Rate 3”
customers. This graphic shows a system wide event on June 17" where the plain solid line
shows reductions at the beginning of the event, and slight deterioration of the load impact near
the end of the event. There is a slight snap back after the event as customers likely returned to

using their air conditioning and other high intensity end uses.

LW-9
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Chart LW-1

Rate 3 Event Day & Non-Event Day
Load Reduction (kw)
35
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D. Bill Impacts

Bill impacts for SDG&E’s Opt-In TOU Pilot were generally small, and the first interim
evaluation which covered the summer months of July-October in 2016 showed relatively low
impacts, with the majority of customers falling into the neutral category. Neutral impacts were
defined as +/- $3. The Opt-In TOU Pilot’s second interim report’s bill impacts covered the
winter months of the first year and were generally less than 1% in either direction for the CARE
customers, and less than 2.6% for the non-CARE customers for both Rate 1 and 2, respectively.?

Table LW-4 above, shows the largest decrease as $28 for non-CARE customers in the
Cool climate region on Rate 2, and the largest annual bill increase was $20 for the general
population on Rate 2 in the Hot climate region.?* Table LW-4, below, shows CARE and non-

CARE customers on either rate experienced a decrease in their bill when both structural and

2 Opt-In TOU Pilot Second Interim Report at 5.
21d. at 5.
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behavioral impacts are considered, with the exception of CARE customers in the Cool region on
Rate 1. Overall, customers on Rate 2, which is the two-period rate, saw higher percentage bill

impacts as compared to customers on Rate 1; however the difference is less than half of a

percent.
Table LW-4
Annual Bill Impacts from the Opt-In TOU Pilot Second Interim Report
Rate 1
AnnBillmpct($)* CARE non-CARE CARE non-CARE
OAT 473 1055 622 1253
TOU w/no chg in Behv 470 1053 624 1265
TOU w/chg in Behv 475 1021 621 1239
Structual Impct -3 -2 2 12
Total Bill Impct (Struc + Behv) 2 -24 -1 -14
Yalmpact 0.4% -2.3% -0.2% -1.1%
Rate 2
AnnBillmpct(5) CARE non-CARE CARE non-CARE
OAT 432 1071 643 1285 1433
TOU w/no chg in Behv 491 1065 652 1291 1449
TOU w/chg in Behv 438 1043 635 1284 1453
Structual Impct -1 -6 4 6 16
Total Bill Impct (Struc + Behv) -4 -28 -13 -1 20
Yalmpact -0.8% -2.6% -2.0% -0.1% 1.4%
*Bill Impacts are based on the 1st yr of study: Jul. 2016 - Jun. 2017 (neg. indicate a bill decrease)
OAT: Otherwise Applicable Tariff, the rate a customer would be on if they weren't enrolled on the TOU rate such as DR/DRLI
TOU: Time-of-Use rate
E. Customer Attrition

Over the first summer of the pilot, a total of 1,178 customers (approximately 7.5%) left
the pilot due to ineligibility or actively dropped out (1.6% opted out and 5.9% became

ineligible). Customers opting out did not statistically differ between the two rates.”> SDG&E

2> Opt-In TOU Pilot First Interim Report at 342.
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continues to see low opt-out rates, as they ranged from 1% - 3.5% after 12 months. The Cool
climate zone experienced the lowest opt-out rate at 2%.%°

As of October 2017, SDG&E’s total attrition for the Opt-In TOU Pilot has been
approximately 27%?2’ and within SDG&E’s expectations. Prior to the Opt-In TOU Pilot,
SDG&E conducted an analysis of customer churn and found that, on average, customers change
addresses and move in and out of the service territory at about a rate of 25% annually. SDG&E
planned for a 25% total attrition rate and factored in its customer churn rate into its recruitment
targets for the Opt-In TOU Pilot.
III. SMUD STUDY

SMUD’s Smart Pricing Options (“SPO”) pilot was approved in August 2011. One of the
key differences between SMUD’s SPO and SDG&E’s Opt-In TOU Pilot is that the SPO pricing
plan is only applicable during the summer months between June to September. The on-peak
hours were 4pm to 7pm. By comparison, the rates offered under SDG&E’s Opt-In TOU Pilot
are applicable year-round (with both summer and winter differentials) starting from June 2016 to
December 2017 and the on-peak period is longer going from 4pm to 9pm. The SPO pilot is also
more complex because it offered three rate options:

1) Time-of-Use (TOU)

2) Critical Peak Pricing (CPP)

3) A TOU-CPP combination

In addition, there are two recruitment strategies (Opt-In and Default) and one technology
offer of an In-Home Display (“IHD”). The three time-varying pricing plans mentioned above

were in effect from the beginning of June to September 2012 and 2013. Table LW-5, below,

26 Opt-In TOU Pilot Second Interim Report at 174.
2T SDG&E’s internal weekly tracking report for October 30™ 2017.

LW-12



10

11
12

13

14

15

16
17

18

19

20

21

22

23

shows the overall summer weekday average peak period load impacts for the Opt-In and Default
TOU groups. At first glance, these results might indicate that the load impacts for the Opt-In
treatment with IHD offer are larger than for the Opt-In treatment without IHD (absolute impact
0.16 vs 0.21, respectively). However, after correcting for pre-treatment differences across the
various groups, the load impact differences are not statistically significant. Therefore, as
SMUD’s final evaluation indicated there is no evidence that the IHD significantly increased load
impacts associated with the three rate options. Further, the final evaluation suggested that
absolute load impacts increased by as much as a factor of 10 across customers segmented into
quartiles, suggesting that any Opt-In program will likely be more cost-effective if marketing

resources primarily focus on high-usage customers.?®

Table LW-5
SMUD Load Impacts®’
Average Hourly Impacts for Opt-in TOU and Default TOU Groups
Opt-in TOU w/o IHD 0.16 0.02 0.12 0.21 9.4%
Opt-in TOU w/IHD 0.21 0.02 0.18 0.25 11.9%
Default TOU w/IHD 0.11 0.01 0.08 0.14 5.8%
Default TOU & CPPw/IHC  0.17 0.03 0.11 0.22 8.7%

*IHD - in home display (technology offer)

The SMUD study has been recognized as one of the best studies in recent times due to its
careful planning and experimental design. SMUD, as its name indicates, is a municipal utility
with customers in Sacramento California. The typical customer in SMUD’s service territory
experiences warmer summer weather conditions and uses more energy than SDG&E’s customers
do. The SMUD study results show higher load impacts on average than what has been seen in
SDG&E’s Opt-In TOU Pilot results. This result is not surprising, since SDG&E’s service

territory experiences milder weather and San Diego customers have a lower saturation of central

28 SMUD SmartPricing Options Pilot Evaluation: Submitted to SMUD at 4, Nexant (Aug. 6, 2014).
2 1d. at 4.
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air-conditioning. It is also expected that SDG&E’s Default TOU study load impact results will
be lower than or similar to its Opt-In TOU Pilot study results which are generally lower than the
SMUD results presented in table LW-5 above.
IV.  SMUD OPT-IN VERSUS DEFAULT TOU PILOT LOAD IMPACTS

The CPUC stated that the SMUD pilot represented “the most significant and relevant
experience with TOU pilot design,” and encouraged the IOUs to engage with SMUD to ensure
their key lessons learned could be applied by the IOUs.*® The California IOUs have
incorporated, where feasible, the experimental design that was employed in the SMUD pilot in
an effort to compare the Opt-In and Default TOU Pilot results. The SMUD study found that
while only 16% of its customers opted into TOU rates, nearly 94% of its customers stayed on
TOU rates when they were defaulted into TOU.*! The SMUD study also showed the average
opt-in TOU load impacts to be significantly higher than the average defaulted TOU customer
load impacts. However, compared to the relatively small percentage of customers that opted-in
and the very large percentage of customers that remained on default TOU, the default TOU load
impacts are estimated to be significantly higher in aggregate Mega Watt Hours (“MWH”) load
impacts.>
V. SDG&E MASS TOU DEFAULT LOAD IMPACT ESTIMATES

SDG&E recently completed an ex ante load impact analysis that provides hourly
estimates for the average residential customer on the “TOU-DR1” rate for SDG&E’s Mass TOU
Default. These forecasted load impact results for 2020 are utilized in the GHG cost saving’s

calculation provided in the Direct Testimony of Ben Montoya.

**D.15-07-001 at 93.

31 SMUD SmartPricing Options Pilot Evaluation: Submitted to SMUD at 3, Nexant (Aug. 6, 2014).
321d. at 4. Nexant noted that there was approximately three times the MWHs when estimating the full
population effect of opt-in versus default TOU.
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The general methodology developed by SDG&E’s consultant utilizes a random sample of
approximately 14,000 SDG&E residential customers in the calculation of reference loads.
Regression models analyzed historical data in explaining the relationship between customer
usage, weather,* and other regular usage patterns to simulate reference loads. Percentage load
impacts were simulated by TOU pricing period and day type using the simulated reference loads,
expected TOU prices, and assumed elasticity values (derived from the statewide SPP study).

The percentage load impacts were then applied to the simulated reference loads to calculate the
average customer load impacts.

SDG&E believes that its Mass Default TOU will produce much larger load reductions in
aggregate than the Opt-in TOU Pilot, which is similar to SMUD’s Study results. The simulated
results for SDG&E’s Mass TOU Default estimated that approximately 180 MWHs of load would
be reduced during the on-peak period for a 1 in 2 weather scenario on a typical August weekday,
whereas the first interim results from the Opt-In TOU Pilot yielded about 14 MWHs.**

VI. SUMMARY AND CONCLUSION

The intent of this testimony is to provide a summary of the load impacts and bill impacts
from SDG&E’s Opt-In TOU Pilot. The Opt-In TOU Pilot began in June 2016 and thus far has
produced two interim reports. As my testimony shows, both the absolute load impact (kw) from
the two interim analyses are small but significant and no specific climate zones (Cool, Moderate
or Hot) or customer segments (CARE or non-CARE) were above 0.08 kW. The percentage
impact from the two reports ranges from about zero to about 6%. Furthermore, the bill impacts

from the 1% year of the study (July 2016 — June 2017) also showed small percentage impacts,

33 SDG&E assumed a 1 in 2 weather year for this analysis.

3% For illustrative purposes 1,000,000 customers were used for the Default TOU versus 70,000 for the
Opt-In TOU. The Opt-In TOU load reduction is based on a summer weekday and the Default TOU load
reduction is based on an August Weekday.
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indicating that on the whole customers in the Opt-In TOU Pilot did not see a significant increase
in their bill by simply being on a TOU rate. Some customer segments even saw their total bill
amount decrease after behavioral modification.

After carefully analyzing the information present from SDG&E’s Opt-In TOU Pilot and
the SMUD’s study, a full Mass TOU Default in 2019 to 1.3 million residential customers in San
Diego county could potentially yield significant reductions in peak period demand, but is not
expected to result in tangible bill impacts for most of SDG&E’s customers. Lastly, in support of
the GHG cost savings calculation requirement, an hourly ex ante load impact analysis was
conducted and the resulting load impacts were utilized for 2020.

This concludes my prepared direct testimony.

3% Opt-In TOU Pilot Second Interim Report at 205.
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VII. STATEMENT OF QUALIFICATIONS

My name is Leslie Willoughby. My business address is 8306 Century Park Court, San
Diego, California 92123. I am employed by SDG&E as Electric Load Analysis Manager in the
Customer Pricing Department. In my current position, I am responsible for managing and
conducting load and energy research analysis.

I attended San Diego State University in San Diego, CA, where I graduated with a
Bachelor of Science in Business Administration in 1983. I continued to attend San Diego State
University where I graduated with an MA in Economics in 1989. In 1990, I was employed by
SDG&E to work in the Load Research Section of the Marketing Department as an Associate
Economic Analyst. Over the past 25 years I have held positions of increasing responsibility
within the company that have included Load and Energy Research.

I have previously testified before the Commission.
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Executive Summary

1 Executive Summary

This report summarizes the first interim evaluation of California’s statewide, opt-in time-of-use (TOU)
pricing pilots implemented by Pacific Gas and Electric Company (PG&E), Southern California Edison
Company (SCE) and San Diego Gas and Electric Company (SDG&E). These pilots were implemented in
response to California Public Utilities Commission (CPUC) Decision 15-07-001. A key objective of the
pilots is to develop insights that will guide the I0Us applications to be filed in January 2018 proposing
the implementation of default TOU pricing for all residential electricity customers and the CPUC'’s policy
decisions regarding default pricing.

Collectively, the pilots implemented across the three investor owned utilities (IOUs) are testing nine
different TOU rate options. For eight of the nine options, more than 50,000 households were enrolled
and assigned to one of the TOU rates or retained in the study on the standard tiered rate (the otherwise
applicable tariff, or OAT) to act as a control group for those who were placed on the new tariffs. The
ninth rate option is a complex, dynamic rate that SDG&E is testing on a very small group of customers.
Recruitment for this rate began in late August and evaluation of the rate is not included in this report.

All eight TOU pilot tariffs have peak periods that primarily cover late afternoon and evening hours year
round. Most of the rates have peak periods ending at 9 PM and some have peak periods that don’t start
until 6 PM. As such, these pilots are among the first in the industry to study the magnitude of load
reductions during evening hours.

Another key focus of the pilot tariffs is the willingness and ability of consumers to respond to time-
varying price signals that vary across more than two daily rate periods and across more than two
seasons. Low prices in midday in the spring—when excess supply conditions sometimes exist—is also
something that has not been previously tested. Some of the tariffs have the same pricing structure on
weekends as on weekdays, which is yet another atypical tariff feature. For most other existing TOU
tariffs, off-peak prices apply on the weekend. In short, these pilots are breaking new ground both in
California and in the industry with regard to the timing of peak periods, the use of TOU pricing on
weekends in addition to weekdays, the frequency of price changes, and the response of customers to
low daytime prices during excess supply conditions.

In addition to assessing the impacts of each tariff, these pilots are also studying the impact of selected
technologies and information services. These include estimating TOU load impacts for households with
smart thermostats in SCE’s service territory and households that receive usage alerts via email in
SDG&E’s service territory. In PG&E’s service territory, TOU customers were offered the option of
downloading a smart phone app that conveys a variety of useful information to TOU participants.

1.1 Experimental Design

A key objective of any pilot or experiment is to establish a causal link between the experimental
treatments (e.g., TOU rates, enabling technology, etc.) and the outcomes of interest (e.g., load impacts,
changes in bills, customer satisfaction, etc.). The best way to do this is through what is referred to as a
randomized control trial (RCT) research design. With this approach, participants are offered a treatment
and, after they agree to accept it, are randomly assigned to either the treatment or control condition.
This ensures that treatment and control customers are identical in every way except for exposure to the
treatment and any difference that might occur due to random sampling error. As such, any observed
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difference in load during the peak period between treatment and control customers, for example, is due
either to the treatment of interest (e.g., TOU pricing) or random chance. An RCT design was used in
these pilots.

A key challenge in designing the pilots was deciding how to gain insights from residential opt-in TOU
pilots that might help inform policy decisions for residential default TOU pricing. Default TOU pricing
cannot be implemented prior to January 2018, even as a pilot rate. An important difference between
opt-in and default conditions is the mix of customers that are enrolled under each condition. With
default enrollment, there are three types of customers who remain on the tariff: those who would enroll
on the tariff if it was marketed on an opt-in basis (referred to as “always takers”); those who are
unaware that their tariff changed; and those who are aware and would not have enrolled on an opt-in
basis but, for a variety of reasons (e.g., inertia, transaction costs associated with switching out, etc.), do
not opt out from default enrollment. This latter group—referred to as “complacents” —is likely to be less
engaged than the always takers, thus reducing average load reductions per participant compared with
traditional opt-in enrollment. However, aggregate load reductions could be much higher under default
pricing if the lower average load reduction was offset by significantly higher enroliment.

In order to better represent the mix of customers that are likely to be enrolled under default conditions,
the pilots were implemented through what came to be called a “pay-to-play” (PTP) recruitment
strategy. Under this approach, rather than recruit customers onto a specific rate by educating them
about the features and potential customer benefits associated with the rate, as would be done for a
typical opt-in pilot or program, prospective participants were offered an economic incentive for
agreeing to be in the pilot and were then randomly assigned to one of three’ rate options or to the
control condition after agreeing to participate. Since a key motivation for enrolling on the study is likely
to be the PTP incentive rather than the attractiveness of any particular rate feature, this approach may
enroll a reasonable number of participants who would likely be complacents, and even some who might
be unaware, under a default enrollment strategy.

Another important aspect of the pilot design concerns assessment of whether TOU rates may cause
unreasonable hardship for selected customer segments. Public Utility Code Section 745 requires that the
CPUC ensure that any default TOU rate schedule does not cause unreasonable hardship for senior
citizens or economically vulnerable customers in hot climate regions. In order to provide insights on this
important issue, a stratified sampling and recruitment plan was developed. Each IOU service territory
was divided into three climate regions designated as hot, moderate, and cool. Within the hot regions for
PG&E and SCE, senior households® and CARE/FERA® customers with incomes greater and less than 100%
of Federal Poverty Guidelines (FPG) were oversampled for one rate in each service territory.
Oversampling was not possible in SDG&E’s hot climate region because the region only contains about
16,000 customers.

! For SDG&E, participants were assigned to one of two rate options or the control group.
% Senior households are defined as households with one or more members aged 65 or older.

® California Alternate Rates for Energy (CARE) and Family Electric Rate Assistance (FERA).
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1.2 Pilot Evaluation
Evaluation of the opt-in pilots focused on a number of important research objectives, including:

®  Determining the change in electricity use in different time periods for different customer
segments from each rate treatment and in response to the various technology and information
treatments summarized above;

B Estimating the distribution of bill impacts associated with each rate option both before and after
enrolling on the TOU rates;

B Assessing the extent to which the TOU rates cause unreasonable hardship among selected
customer segments such as seniors and economically vulnerable customers in hot climate areas;

B Determining satisfaction with and perceptions about, understanding of and reported changes in
behavior associated with different treatment options.

Load impacts for each rate and technology treatment were estimated by comparing loads for customers
randomly assigned to each TOU tariff (e.g., treatment customers) with loads for customers randomly
assigned to the OAT (e.g., control customers). The difference in loads between treatment and control
customers in each rate period before customers are placed on the TOU rate (e.g., the pretreatment
period) is subtracted from the difference after customers are placed on the rate (e.g., the treatment
period) to ensure that there is no bias in the estimated impact due to random chance. This is referred to
as a “difference-in-differences” (DiD) analysis. When applied to data collected through an RCT design,
DiD analysis produces the most accurate load impact estimates possible through experimental research.

Bill impacts were estimated in a similar manner to load impacts in that a DiD analysis was conducted in
order to control for exogenous factors that might impact bills between the pre- and post-treatment
periods.

Assessing the extent to which TOU rates cause unreasonable hardship among selected customer
segments such as seniors and economically vulnerable customers in hot climate regions is done
primarily through survey questions designed to measure hardship. Responses between treatment and
control customers are compared to determine if TOU rates significantly increase the percent of
customers that report hardship conditions. Satisfaction with, perceptions about, understanding of and
reported changes in behavior associated with different rate and other treatment options are also
determined through surveys. The entire treatment and control group population was surveyed using an
email, mail, and phone (EMP) mixed-mode survey approach. Response rates varied across customer
segments and treatment cells but were excellent in all cases. The lowest response rate was around 65%
and the highest exceeded 90%. The survey was designed, managed, and analyzed by Research Into
Action (RIA).

1.3 Overall Findings

This evaluation covers only a few summer months following shortly after customers were enrolled onto
the new rates in June and July of 2016. As such, while this evaluation has produced a large volume of
preliminary information that will be useful in guiding California’s pricing strategy, it must be kept in mind
that the findings are preliminary and both load and bill impacts are going to differ significantly during
winter months. The actions and perceptions of TOU pilot participants may be quite different over the
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course of a full year and even over the course of summer 2017 when customers will have had the
experience of summer 2016 to rely on for input to their behavioral decisions.

It is also important to note that when interpreting results, policymakers must keep in mind that
statistically significant differences do not necessarily translate into material differences. This is especially
true for survey findings since the large sample sizes for program participants, combined with the
decision to survey all participants, means that even very small differences in survey metrics can be
found to be statistically significant. For example, a difference in an average survey rating of 6.0 and 6.5
on an 11 point scale might prove to be statistically significant but have little practical significance.

With these cautions in mind, the remainder of this section provides a high level summary of key
findings.

1.3.1 Load Impacts

Key findings for load impacts include the following:

= As previously mentioned, all eight tariffs tested in these pilots had a substantial portion of the
peak period covering key evening hours. Indeed, the common hours across all eight tariffs are
from 6 to 8 PM. Some tariffs had peak periods extending until 9 PM and some had shoulder
periods extending until midnight. A key finding from the pilots is that customers can and will
respond to TOU price signals during evening hours. Statistically significant load reductions were
found for all rates tested for each 10U service territory as a whole and for all climate regions.
Table 1.1-1 summarizes the percentage and absolute peak period load reductions for each rate
and service territory.” As seen, the lowest load impact occurred for SCE’s Rate 3, showing an
average reduction of 2.7% and 0.03 kW, and the highest occurred for PG&E’s Rate 2, which had
an average percentage reduction of 6.1% and 0.06 kW.

Table 1.1-1: Peak Period Load Reductions

Utility Metric Rate 3
Peak Period Hours 4-9 PM 6-9 PM 4-9 PM

PG&E % Impact 5.8% 6.1% 5.5%
Absolute Impact (kW) 0.06 kW 0.06 kW | 0.06 kW
Peak Period Hours 2-8 PM 5-8 PM 4-9 PM

SCE % Impact 4.4% 4.2% 2.7%
Absolute Impact (kW) 0.06 kW 0.06 kW | 0.03 kW

Peak Period Hours 4-9 PM 4-9 PM N/A

SDG&E % Impact 5.4% 4.6% N/A

Absolute Impact (kW) 0.04 kW 0.04 kW N/A

* The values in the table represent the average reduction for each peak period for each rate. They do not represent average
reductions for a common set of hours. As such, variation in average load reductions across rates may be due to a differences in
the peak-to-off-peak price ratios as well as differences in the length and timing of the peak period.
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= Another important policy question given shifting load patterns at some utilities is the magnitude
of peak period load reductions on weekends. Peak period load reductions on weekends and the
pattern of load reductions across rate periods on weekends were generally similar to weekday
impacts. That is, customers can and will respond to TOU price signals on weekends.

= Also often of interest when examining TOU rates is whether peak period reductions consist
primarily of load shifting or load reductions without significant shifting. TOU rates may even
increase usage during the low cost off-peak hours more than the reduction during peak hours,
thus leading to an overall increase in usage. The preliminary findings covering the initial summer
period found that changes in daily usage ranged from very small negative values (e.g., an
increase) to reductions as high as 4%.

® For PG&E, absolute reductions in peak period energy use were largest in the hot climate
region, second largest in the moderate region and smallest in the cool region and differences
across regions were statistically significant for all three PG&E rates. Percentage reductions also
followed this pattern at PG&E but the differences were not always statistically significant. This
pattern was also found at SDG&E. However, at SCE, the pattern of load reductions was not the
same. In general, the differences across regions were smaller than at PG&E or SDG&E and in
some cases, the largest load reductions were found in the cool climate region and the smallest
in the hot region. It is noteworthy that SCE’s hot region has many more hot days than PG&E’s
hot region and SCE’s moderate region is much hotter than PG&E or SDG&E’s moderate region.
This, combined with the fact that some of SCE’s rates had long shoulder periods during which
prices were higher than during the off-peak period may have made it difficult for customers in
hot regions to reduce energy use and still stay reasonably comfortable.

=  For the service territory as a whole for all three utilities, CARE/FERA customers had lower
average percent and absolute peak period load reductions than non-CARE/FERA customers for
all rates. This pattern was typically (although not universally) true at PG&E and SDG&E for all
rates and climate regions. Once again, SCE had a different result for some rates and climate
regions. In selected cases, CARE/FERA customers even had larger load reductions than non-
CARE/FERA customers in SCE’s service territory.

= Senior households in both PG&E’s and SCE’s hot climate region had load reductions very
similar to those for the general population in the hot climate region. This was true for senior
households overall as well as for senior households that were and were not on CARE/FERA rates.

=  Households with incomes below 100% of the Federal Poverty Guidelines (FPG) in hot climate
regions did not reduce peak period loads in PG&E’s service territory but had load reductions
similar to those of the general population in SCE’s hot climate region.

= SCE recruited customers who already owned smart thermostats into the study and randomly
assigned these customers to rate and treatment groups to estimate the magnitude of load
impacts for customers with smart thermostats. Absolute load impacts for smart thermostat
owners were similar to those for the general population even though they had larger usage
overall and, therefore, might be expected to have larger load reductions. SCE plans to work
with the smart thermostat provider in the lead-up to summer 2017 to see if an offer to optimize
usage in light of being on TOU rates might produce larger load reductions.

=  SDG&E tested whether delivery of weekly summaries of usage and bills to TOU customers would
produce greater load reductions compared with households on TOU rates that did not receive
this information. Differences in load impacts between customers who did and did not receive
Weekly Alert Emails in SDG&E'’s service territory were not statistically significant.
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=  PG&E offered a smart phone app that would provide a variety of information to those who
downloaded it that might help them to manage their energy use. The number of customers
who successfully downloaded the app was quite low and there were not enough users to
determine whether the app had an impact.

1.3.2 Bill Impacts
Key findings concerning bill impacts include the following:

= At both PG&E and SCE, average monthly bills during this summer period were higher for all
TOU rates than they would have been on the OAT for all customer segments and all climate
regions. Average monthly bill increases over three summer months ranged from a low of
roughly $5 to as much as $40. Most segments on average were only able to offset a small
proportion of the structural bill increase by reducing or shifting usage. It is important to keep
in mind that these bill increasers are likely to be the worst that will occur over any time period
during the pilots. It should also be noted that some of the increases would be largely or
completely offset by enrollment bill credits that were distributed during the summer as part of
the pay-to-play recruitment package.

= Absolute bill impacts were typically largest in the hot climate region, second largest in the
moderate region and smallest in the cool region.

= Bill impacts at SDG&E were quite different from those at PG&E and SCE, with very small

structural impacts and with some customer segments being able to more than offset small

structural bill increases with load shifting or conservation behavior and, thus, had slightly lower

bills even during the summer period than they would have had on the OAT.
The stark contrast between the relatively large bill increases for TOU customers during the summer
months at PG&E and SCE relative to SDG&E is noteworthy and should be examined carefully as the IOUs
develop pricing strategies for default enrollment starting in 2019. This significant difference did not stem
from SDG&E having significantly more modest peak-to-off-peak price differentials or smaller
differentials between peak prices and the OAT price relative to the other two utilities. Indeed, SDG&E’s
price differentials were larger than for several of the pilot rates at PG&E and SCE. Rather, the much
more modest bill impacts at SDG&E had to do with the fact that both SDG&E’s OAT and TOU rates are
seasonally price differentiated, with higher prices in the summer than in the winter. SCE and PG&E’s
OATs are not seasonally differentiated, but their TOU rates are. As a result, the summer bill differentials
between their TOU and OAT rates were much greater than SDG&E's.

Another point to keep in mind is that bill volatility across seasons can be managed through tools
designed specifically to address bill volatility, such as balanced payment plans, which allow customers to
pay the same bill each month based on historical usage and current rates (with periodic true-ups). The
extent to which this option might mute TOU price signals is subject to debate but will be examined in
the default pilots that the IOUs will implement in 2018.

A final point to keep in mind as default tariff options are designed is that all customers who will be
defaulted onto TOU rates in 2019 will receive bill protection for the first full year on the new tariff. As
such, while summer bills may be higher than under the OAT, customers who stay for a full year will not
pay a higher bill than they would under the OAT.
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In summary, while bill volatility is a legitimate concern in light of the relatively large bill increases
experienced by many pilot participants over the few summer months covered by this initial evaluation
period, it is not at all clear that a good solution to this problem is to mute the TOU price signal. Seasonal
bill volatility exists even under the OAT in California due to tiered pricing and variation in usage over
seasons. Importantly, SDG&E’s pilot tariffs had TOU price signals higher than some of the PG&E and SCE
pilot rates that were associated with much higher bill volatility. Designing TOU tariffs that account for
the seasonal differentiation in the OAT (or lack thereof), and offering balanced payment programs,
combined with first year bill protection, may be better solutions that will protect customers while
improving economic efficiency through TOU prices that more accurately reflect cost causation.

1.3.3 Customer Attrition

Customer attrition is driven by three very different factors. One is customers who move, referred to as
customer churn. Another is customers who become ineligible as a result of factors such as installing
solar, going onto medical baseline, or switching to service from a Community Choice Aggregator (CCA).
The final factor is customers who consciously opt out of the rate because they are unhappy being on a
TOU rate. Key findings concerning customer attrition include the following:

=  Cumulative opt-out rates between the enrollment date and the end of December have been
quite low for nearly all rates and customer segments. For PG&E, the cumulative percent of
treatment customers who dropped off the rate was between 1% and 2% and at SCE it was
between 1.5% and 3%.

= There is no material difference in the cumulative percent of opt outs across tariffs at PG&E or
SDG&E. At SCE, the cumulative percent of opt outs for Rate 3 was 3% for the service territory as
a whole but was much higher, roughly 10%, for CARE/FERA customers in the hot climate region.

=  The number of customers dropping off the TOU rates was highest in the hot region, second
highest in the moderate region and lowest in the cool climate region for all tariffs (but still very
low in all cases except for SCE’s Rate 3 in the hot climate region).

= Opt out rates were slightly lower for CARE/FERA customers in PG&E’s service territory compared
with non-CARE/FERA customers and the opposite was true in SCE’s service territory but the
differences were small in all cases except for Rate 3 at SCE.

= Qverall attrition ranged from as low as 4% to as high as 18% with the highest being for
CARE/FERA customers in SCE’s hot climate region on Rate 3. Given that the pilot planning
assumption was that total attrition would be roughly 25% over the course of the two summer
periods, this segment may be at risk of having sample sizes that are lower than ideal by summer
2017.

= Attrition has also been high in PG&E’s moderate and cool climate regions for some segments
due primarily to customers switching to CCAs, which are quite active in PG&E's service territory.
With CCA growth expected to continue, some sample sizes at PG&E may also be at risk of being
smaller than required to meet target levels of statistical precision by summer 2017. However,
there is some cushion in these sample size estimates and unless the pace of CCA recruitment
increases dramatically over current projections, this problem should be manageable.
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1.3.4 Survey Findings

Key findings from the surveys that were administered include the following:

An important policy question is whether TOU rates might increase economic hardship for
selected customer segments in the hot climate region for PG&E and SCE and the moderate
climate region for SDG&E. The surveys included questions pertaining to economic hardship and
responses to several questions were combined to produce an economic index. The value of this
index was compared between treatment and control customers to determine whether the TOU
rates increase the value of the index. There were no statistically significant differences in the
economic index values between treatment and control customers for segments of interest at
PG&E or SDG&E. At SCE, Rate 3 CARE/FERA customers and Rate 2 customers with incomes
between 100% and 200% of FPG had higher economic index scores when compared with
control group customers. For context, the size of the difference in the economic index score is
equivalent to the difference in value of the index from using one additional non-income based
method to pay bills or from having difficulty paying one additional bill over the summer.

The surveys also asked customers whether they had sought medical attention due to excessive
heat and these responses were compared between treatment and control customers. These
comparisons were made only for customers who reported requiring air conditioning due to a
medical condition. No difference in the health index between treatment and control
customers was found at PG&E or SDG&E. At SCE, about 10% more Rate 1 and Rate 3
CARE/FERA customers reported seeking medical attention due to excessive heat when
compared with control customers.

At PG&E and SCE, satisfaction ratings with the TOU rate and with the utility were typically
slightly lower for TOU rate customers than for control customers and these differences were
sometimes statistically significant but they were always less than 1 point on an 11 point scale.
Put another way, none of these differences are likely to be judged as material. At SDG&E,
customers on the TOU rates sometimes had higher satisfaction ratings than control customers.

The surveys revealed that a very large percent of customers on TOU rates received summer
bills that were higher than expected. This is also true of control customers since summer bills
are typically higher for many customers in California. However, the percentage difference on
this metric between treatment and control customers was statistically significant for the
majority of rates, customer segments, and climate regions at PG&E and SCE. For some
segments, rates and climate regions, more than 50% of customers said their bills were higher
than expected. This is an important finding that should influence not only the timing of
enrollment for customers on TOU rates (e.g., enrolling customers during fall or winter, not in
late spring or early summer) but also the content of ME&O materials, which could do a better
job of preparing customers for higher than expected bills in the summer period (while reminding
them about lower bills at other times of the year).

The surveys also showed a significant disparity in understanding of the timing of the peak
period between CARE/FERA and non-CARE/FERA customers. For some rates and climate
regions, between 30% and 40% of CARE/FERA customers could not identify a single hour that
fell in the peak period rate window, while the percent of non-CARE/FERA customers that had
the same level of misunderstanding was often significantly lower or even in the single digits. This
disparity could partly be due to the fact that more CARE/FERA customers have English as a
second language, but there may be other explanations. Nexant recommends that this issue be
carefully addressed and studied further in the upcoming default pilots where there is a much
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greater emphasis on and opportunity to develop and test ME&O options and content for all
segments.

=  For all three utilities, customers on TOU rates were more likely to take time-specific actions
than customers on the OAT. For example, while a similar proportion of customers from control
and treatment groups indicated they turned off their lights to conserve energy, a larger
proportion of treatment customers indicated they shifted doing laundry and running the
dishwasher during peak hours. This trend suggests that while fewer treatment customers
understood the nuances of their rates, they did know and act on actions that helped them shift
use.
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2 Introduction

In Decision 15-07-001, the California Public Utilities Commission (CPUC or the Commission) ordered
California’s three investor owned utilities (IOUs) to conduct certain “pilot” programs and studies of
residential Time-of-Use (TOU) electric rate designs (TOU Pilots and Studies) beginning the summer of
2016, and to file applications no later than January 1, 2018 proposing default TOU rates for residential
electric customers. The I0Us were also directed to form a working group (TOU Working Group) to
address issues regarding the TOU pilots and to hire one or more qualified independent consultants to
assist with the design and implementation of the TOU Pilots and Studies. The TOU Working Group (WG)
was comprised of 37 entities and included almost 100 people. Nexant, Inc. was engaged as the
independent consultant.

On December 17, 2015, Nexant delivered a detailed report summarizing the design of the proposed opt-
in pilots.’ This report was relied upon by and incorporated into the Advice Letters filed by each 10U
requesting approval of and funding for the pilots that each 10U would implement.® In February and
March, 2016, the Commission issued resolutions approving the pilot designs and funding, with
modifications from the original plan.”

At the outset of the WG process, the WG developed the following objectives to help guide pilot design:

=  Consider treatment options and pilot designs for 2016/2017 that will provide useful insights for
development of the IOU’s January 1, 2018 application for default pricing that may begin as early
as 2019;

= Estimate load impacts by rate period for different tariff structures that vary in terms of
— the timing and length of rate periods
- the number of rate periods
— changes in rate periods and price ratios across seasons
— possible other features such as low or negative prices during excess supply conditions;

= Assess customer understanding/acceptance/engagement/satisfaction with various TOU
rate options;

= Calculate bill impacts for customers on each pilot TOU rate relative to the otherwise applicable
tariff (OAT);

= Assess the degree of hardship that might result from default TOU rates on senior citizen
households and economically vulnerable customers (and perhaps others) in hot areas as
directed by Public Utilities Code Section 745;

= Assess the incremental effect of enabling technology on load impacts, bill impacts, and
customer satisfaction;

= Assess adoption rates for enabling technology for customers on TOU rates; and

= Assess the effectiveness of alternative information, education, and outreach options.

° George, S., Sullivan, M., Potter, J., & Savage, A. (2015). Time-of-Use Pricing Opt-in Pilot Plan. Nexant, Inc. (hereafter referred
to as the TOU Pilot Design Report).

® SCE: Advice Letter 3335-E; PG&E: Advice Letter 4764-E; and SDG&E: Advice Letter 2835-E.
7 SCE: Resolution E-4761; PG&E: Resolution E-4762; and SDG&E: Resolution E-4769.
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Collectively, the pilots implemented across the three IOUs
are testing nine different TOU rate options. For eight of
the nine options, more than 50,000 households were
enrolled and assigned to one of the TOU rates or retained
in the study on the standard tiered rate to act as a control
group for those who were placed on the new tariffs. The
ninth rate option is a complex, dynamic rate that SDG&E is
testing on a very small group of customers. Recruitment
for this rate began in late August and led to enrollment of
roughly 65 customers.

All eight TOU pilot tariffs have peak periods that primarily
cover late afternoon and evening hours year round. This
later peak period is driven by the increasing penetration of
solar in California and is a significant departure from the
vast majority of pilots and tariffs that have been
implemented previously in California and elsewhere. With
most of the rates having peak periods ending at 9 PM and
some with peak periods that don’t start until 6 PM, these
pilots will be among the first in the industry to study the
magnitude of load reductions during evening hours.

Focus on Evening Peak Periods

While numerous TOU tariffs have been
examined in pilot settings and through
evaluation of full scale programs, few
historical studies have included tariffs
with peak periods that extend well into
the evening period when most
household members are home and
when cooling loads diminish in many of
the populous climate zones in
California. Most of the tariffs included
in the pilots evaluated in this report
have peak periods that primarily cover
the evening hours. Determining the
magnitude of demand reductions
during evening hours will provide
useful insights for setting pricing
policies that help manage load
increases in evening hours when
output from solar resources drops.

Another key focus of the pilot tariffs is the willingness and ability of consumers to respond to time-

varying price signals that vary across more than two daily rate periods and across more than two

seasons. Low prices in midday in the spring—when excess supply conditions sometimes exist—is also
something that has not been previously tested. Some of the tariffs have the same pricing structure on
weekends as on weekdays, which is yet another atypical tariff feature. For most other existing TOU

tariffs, off-peak prices apply on the weekend. In short, these pilots will break new ground both in

California and in the industry with regard to the timing of peak periods, the use of TOU pricing on

weekends in addition to weekdays, the frequency of price changes, and the response of customers to

low daytime prices during excess supply conditions.

In addition to assessing the impacts of each tariff, these pilots are also studying the impact of various

technologies and information services. These include estimating TOU load impacts for households with

smart thermostats in SCE’s service territory and households that receive usage alerts via email in

SDG&E’s service territory. In PG&E’s service territory, TOU customers were offered the option of

downloading a smart phone app that conveys a variety of useful information to TOU participants,
including: pricing information; TOU-specific performance feedback; bill projections, and energy saving
tips informed by user specific end use load disaggregation, in order to encourage energy savings. SCE is

also testing whether “enhanced” education and outreach to customers on TOU rates influences demand

response and customer satisfaction.
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2.1 Experimental Design®

A key objective of any pilot or experiment is to establish a causal link between the experimental
treatments (e.g., TOU rates, enabling technology, etc.) and the outcomes of interest (e.g., load impacts,
changes in bills, customer satisfaction, etc.). The best way to do this is through what is referred to as a
randomized control trial (RCT) research design. With this approach, participants are offered a treatment
and, after they agree to accept it, are randomly assigned to either the treatment or control condition.
This ensures that the treatment and control customers are identical in every way except for exposure to
the treatment and any difference that might occur due to random sampling error. As such, any observed
difference in load during the peak period between treatment and control customers, for example, is due
either to the treatment of interest (e.g., TOU pricing) or random chance.

A key challenge faced by the TOU Working Group was A Unique, Internally Valid
deciding how to gain insights from residential Experimental Design

opt-in TOU pilots that might help inform policy

decisions for residential default TOU pricing. An 1A @t i [EaL S FEmaemizEs) S5

trials (RCTs), which ensures that the

important difference between opt-in and default estimated load impacts are internally
conditions is the mix of customers that are enrolled valid. A unique aspect of the pilot
under each condition. With default enrollment, there design is that customers were asked to

enroll into the pilot with the knowledge
that they would be randomly assigned
to one of several rate options. They

are three types of customers who remain on the tariff:
those who would enroll on the tariff if it was marketed

on an opt-in basis (referred to as “always takers”); were given limited information about the
those who are unaware that their tariff changed; and specific structure of the rate options.
those who are aware and would not have enrolled on Enrolliment was encouraged through

payment of financial incentives. It is
believed that this “pay-to-play”

. approach will induce a larger number of
out, etc.), do not opt out from default enrollment. This “complacent” customers who are

latter group—referred to as “complacents” —is likely prevalent when default enroliment is
to be less engaged than the always takers. Unaware used.

an opt-in basis but, for a variety of reasons (e.g.,
inertia, transaction costs associated with switching

customers are, by definition, unengaged. Because of
the presence of complacent and unaware customers, average load reductions have been found to be

lower under default enrollment compared with opt-in enrollment. However, aggregate load reductions
could be much higher under default pricing if the lower average load reduction was offset by
significantly higher enrollment.’

In order to better represent the mix of customers that are likely to be enrolled under default conditions,
the TOU Working Group decided to implement what is being called a “pay-to-play” (PTP) recruitment
strategy. Under this approach, rather than recruit customers onto a specific rate by educating them
about the features and potential customer benefits associated with the rate, as would be done for a
typical opt-in pilot or program, prospective participants were offered an economic incentive for

& More details on pilot design and the reasons underlying the design decisions can be found the TOU Pilot Design Report.

o SmartPricing Options Final Evaluation. September 5, 2014. https://www.smartgrid.gov/files/SMUD-
CBS Final Evaluation Submitted DOE 9 9 2014.pdf
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agreeing to be in the pilot and were then randomly assigned to one of three'® rate options or to the
control condition after agreeing to participate. Since a key motivation for enrolling on the study is likely
to be the PTP incentive rather than the attractiveness of any particular rate feature, this approach may
enroll a reasonable number of participants who would likely be complacents, and even some who might
be unaware, under a default enrollment strategy.

Another important aspect of the pilot design concerns assessment of whether TOU rates may cause
unreasonable hardship for selected customer segments. Public Utility Code Section 745 requires that the
CPUC ensure that any default TOU rate schedule does not cause unreasonable hardship for senior
citizens or economically vulnerable customers in hot climate regions. In order to provide insights on this
important issue, a stratified sampling and recruitment plan was developed. Each IOU service territory
was divided into three climate regions designated as hot, moderate, and cool."* Within the hot regions
for PG&E and SCE, senior households'? and CARE/FERA® customers with incomes greater and less than
100% of Federal Poverty Guidelines (FPG) were oversampled for one rate in each service territory.
Oversampling was not possible in SDG&E’s hot climate region because the region only contains about
16,000 customers. For the remaining rates in PG&E and SCE’s hot climate regions and for all rates in the
mild and cool climate regions for all three utilities, an equal number of CARE/FERA and non-CARE/FERA
customers were recruited, which means that CARE/FERA customers were oversampled in those zones as
well since they make up less than half of the regional population.

2.2 Pilot Evaluation
Evaluation of the opt-in pilots focused on a number of important research objectives, including:

B Determining the change in electricity use in different time periods for different customer
segments from each rate treatment and in response to the various technology and information
treatments summarized above;

B Estimating the distribution of bill impacts associated with each rate option both before and after
enrolling on the TOU rates;

B Assessing the extent to which the TOU rates cause unreasonable hardship among selected
customer segments such as seniors and economically vulnerable customers in hot climate areas;

B Determining satisfaction with and perceptions about, understanding of and reported changes in
behavior associated with different treatment options.

Load impacts for each rate and technology treatment were estimated by comparing loads for customers
randomly assigned to each TOU tariff (e.g., treatment customers) with loads for customers randomly
assigned to the OAT (e.g., control customers). The difference in loads between treatment and control
customers in each rate period before customers are placed on the TOU rate (e.g., the pretreatment
period) is subtracted from the difference after customers are placed on the rate (e.g., the treatment

Oeor SDG&E, participants were assigned to one of two rate options or the control group.

" see Appendix Volume | for a summary of the geographic regions included in the hot, moderate, and cool climate regions for
each 10U.

12 Senior households are defined as households with one or more members aged 65 or older.

13 California Alternate Rates for Energy (CARE) and Family Electric Rate Assistance (FERA).
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period) to ensure that there is no bias in the estimated This Is An Interim Evaluation
impact due to random chance. This is referred to as a

When considering the key findings
“difference-in-differences” (DiD) analysis. When applied | summarized in this report, it is important

to data collected through an RCT design, DiD analysis to keep in mind that the results
produces the most accurate load impact estimates represent impacts during the initial few
summer months of a longer term pilot.
Estimates of load, bill, economic and
Bill impacts were estimated in a similar manner to load health impacts will almost certainly

impacts in that a DiD analysis was conducted in order to | differ during non-summer months or
over the course of a full year.

possible through experimental research.

control for exogenous factors that might impact bills

between the pre- and post-treatment periods. Bill
impacts were estimated as the difference between bills using pre- or post-treatment loads based on the
TOU tariff compared with the OAT. Average bill impacts are reported as well as changes in the percent
of customers who experience bill impacts above a certain threshold. It is important to note that bill
impacts for this interim evaluation are being reported for the summer rate period when the majority of
customer’s bills will be higher under TOU rates compared with the OAT. Average bill impacts over the
course of a year will be significantly lower than those reported here.

Assessing the extent to which TOU rates cause unreasonable hardship among selected customer
segments such as seniors and economically vulnerable customers in hot climate areas is done primarily
through survey questions designed to measure hardship. Responses between treatment and control
customers are compared to determine if TOU rates significantly increase the percent of customers that
report hardship conditions. Satisfaction with, perceptions about, understanding of, and reported
changes in behavior associated with different rate and other treatment options are also determined
through surveys. The entire treatment and control group population was surveyed using an email, mail,
and phone (EMP) mixed-mode survey approach. Response rates varied across customer segments and
treatment cells but were excellent in all cases. The lowest response rate was around 65% and the
highest exceeded 90%. The survey was designed, managed, and analyzed by Research Into Action (RIA).

2.3 Report Organization

The remainder of this report is organized as follows. Section 3 contains a summary of the evaluation
methodologies that were used to produce the results reported in subsequent sections. A more detailed
methodological discussion for the load and bill impacts is contained in Appendix Volume |, which is
comprised of the detailed Load Impact Evaluation Plan that was produced by Nexant in October 2016.
Appendix Volume Il contains a detailed discussion of the survey approach and implementation process
written by RIA.

Sections 4, 5 and 6 summarize the load impact, bill impact and survey results for PG&E, SCE, and SDG&E,
respectively. Each section starts with a brief summary of the treatments included in each utility’s pilots,
the sampling plan, the recruitment process, and other elements of pilot implementation. More detailed
discussion of these implementation efforts is contained in Appendix Volume I. Following this summary,
load impacts by rate period are presented for each rate option and relevant customer segment. The
next subsection discusses bill impacts and this is followed by a summary of key survey findings. The
survey discussion focuses on key research issues such as hardship and does not contain a full accounting
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of all survey research findings. A detailed summary of the responses to each survey question is
contained in Appendix Volume II. The final subsections of Sections 4 through 6 provide a high level
summary and synthesis of the impact and survey results for each 10U.

Section 7 provides a comparison of results across the utilities as well as overall conclusions that can (or
cannot) be drawn from the entire body of research. While the pilots were designed jointly and are
meant to be complementary, they were not designed specifically to allow cross-utility comparisons in
most instances. For example, it is not appropriate to compare Rate 1 from SCE’s pilot to Rate 2 from
PG&E’s pilot and conclude that one rate produced greater load impacts than the other due to
differences in rate structure because differences in other factors, such as climate, customer
demographics, customer satisfaction, perceptions about the utility, economic conditions and perhaps
others may partially or fully explain any observed differences in the load impacts between the two rate
options. Nevertheless, cross-utility comparisons are likely to be made by reviewers and some
comparisons are more valid than others. As such, we provide a brief comparison of some key findings
across utilities in this final section.

Appendix A to this report contains a list of Microsoft Excel files that have been filed as electronic tables
in conjunction with the primary report. These electronic tables allow the reader to access the underlying
data that created the figures and tables in the report, and to determine actual values for data points
within the figures.

A large volume of supplemental and useful information is contained in two appendix volumes. As
mentioned above, Appendix Volume | contains the load and bill impact evaluation plan report that was
produced in October 2016. This 200 page report contains more detailed descriptions of the
implementation process for each pilot, including copies of most of the marketing, education and
outreach materials used by each utility. This appendix also contains a detailed validation analysis that
was conducted by Nexant to determine if the internal validity of the experimental design was retained
through implementation (it was for nearly all treatments). Finally, this volume assesses the extent to
which each utility met the very specific requirements of the resolutions issued by the CPUC approving
the pilot designs and budgets.

Appendix Volume II, written by RIA, provides a detailed discussion of the design and implementation of
the surveys that were conducted. It also contains summaries of responses to each survey question.

Interested readers may also wish to review the TOU Pilot Design Report,* which contains a detailed
discussion of research issues and explanations for the design decisions that were made by the TOU
Working Group. The 10U advice letters™ and the CPUC resolutions may also contain information of
interest.™®

1 George, S., Sullivan, M., Potter, J., & Savage, A. (2015). Time-of-Use Pricing Opt-in Pilot Plan. Nexant, Inc.
15 SCE: Advice Letter 3335-E; PG&E: Advice Letter 4764-E; and SDG&E: Advice Letter 2835-E.
18 SCE: Resolution E-4761; PG&E: Resolution E-4762; and SDG&E: Resolution E-4769.
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3 Methodology

As discussed in Section 2, this interim report provides load impacts and bill impacts for each of eight rate
treatments tested across the three I0Us for various customer segments and climate regions. The
incremental load impacts for SDG&E’s Weekly Alert Emails and for SCE’s enhanced education treatment
are also estimated. Analysis of survey data assessing hardship, customer satisfaction and other variables
of interest is also provided. This section summarizes the methodological approaches used to estimate
the metrics of interest for each pilot treatment. The discussion is organized into three broad sections
summarizing the approach for estimating load impacts, bill impacts, and survey analysis.

3.1 Load Impact Analysis

The estimation of load impacts by rate period and changes in annual and seasonal energy use for each
pilot rate are key pilot objectives. Estimating load impacts for other pilot treatments, such as smart
thermostats and usage alerts, is also important. Also of interest is how load impacts vary across
customer segments, both those that were incorporated into the pilot design and sampling plan (e.g.,
impacts for CARE/FERA and non-CARE/FERA customers and for seniors and others in the hot climate
zone) as well as segments that weren’t built into the pilot plan but that can be identified through
surveys or from IOU databases.

The approach used to estimate load impacts for the eight rate treatments spread across the three IOUs
and for each customer segment that was oversampled rigorously adheres to the RCT design, which
ensures that the impacts are internally valid. Internal validity means that the treatments being studied
(e.g., TOU rates) are the cause of any observed difference in loads by rate period between the treatment
and control conditions.

The analysis method used is referred to as difference-in-differences (DiD) analysis. This method
estimates impacts by subtracting treatment customers’ loads from control customers’ loads in each
hour or rate period after the treatments are in place and subtracts from this value the difference in
loads between treatment and control customers for the same rate period in the pretreatment period.
With random assignment to treatment and control conditions, this straightforward analysis ensures that
any estimated impacts are internally valid. Subtracting any difference between treatment and control
customers prior to the treatment going into effect adjusts for any difference between the two groups
that might occur due to random chance.

The DiD analysis can be done by hand using simple averages or by using regression analysis. Customer
fixed effects regression analysis allows each customer’s mean usage to be modeled separately, which
reduces the standard error of the impact estimates without changing their magnitude. Additionally,
standard regression software allows for the calculation of standard errors, confidence intervals, and
significance tests for load impact estimates that correctly account for the correlation in customer loads
over time."” Implementing a DiD through simple arithmetic would yield the same point estimate but it
would not generate confidence intervals. A typical regression specification for estimating impacts using
an RCT design is shown in equation 3.1-1:

17 . . . eals .
More accurately, they account for the correlation in regression errors within customers over time.
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kW; . = a; + ypost, + B(treatpost);, + v; + &, Equation 3.1-1

In Equation 3-1, the variable kW; , equals electricity usage during the time period of interest, which
might be each hour of the day, peak or off-peak rate periods, daily usage or some other period. The
index i refers to customers and the index t refers to the time period of interest. The estimating database
would contain electricity usage data during both the pretreatment and post-treatment periods for both
treatment and control group customers. The variable post is equal to 1 for days after the TOU rate has
been implemented and a value of 0 for days during the pretreatment period. The treatpost term is the
interaction of treat and post and its coefficient B is a differences-in-differences estimator of the
treatment effect that makes use of the “pretreatment” data. The primary parameter of interest is j3,
which provides the estimated demand impact of TOU during the relevant period. The parameter a; is
equal to mean usage for each customer for the relevant time period (e.g., hourly, peak period, etc.). The
v; term is the customer fixed effects variable that controls for unobserved factors that are time-
invariant and unique to each customer. In the evaluation, Equation 1 was estimated using ordinary least
squares regression (or weighted least squares in situations where oversampled cells are combined with
random samples so that the estimated impacts represent the relevant populations) with clustered
robust standard errors to account for serial correlation that is likely to be present in the data.18

Customer attrition is an important factor to address in the load impact analysis. Customer attrition
stems from three factors; customers who move (referred to as churn); customers who become ineligible
after enrolling in the pilot; and customers who drop off the pilot because they are unhappy being on the
TOU rate. Customer churn and changes in eligibility should stay the same for both treatment and control
customers. As such, dropping customers from both treatment and control groups due to churn and
changes in eligibility do not introduce selection effects. That is, dropping these customers maintains the
integrity of the RCT design. On the other hand, dropout rates will differ between treatment and control
customers since, aside from completing a few surveys, there is no real reason for a control customer to
drop off the pilot. As such, dropping these customers from the estimating sample will introduce a
selection bias into the estimated impacts if they are analyzed as an RCT.

In order to address the differential opt-out rates between the treatment and control group, the load
impact analysis was conducted as if the experiment was based on a Randomized Encouragement Design
(RED). With a RED design, the behavior of two randomly-chosen groups of customers who were
subjected to different levels of encouragement to take up a treatment is observed. In a typical RED
design, the treatment customers are encouraged to enroll in a pilot, and only a certain percentage of
customers actually sign up. In this case, all of the treatment group customers were enrolled on a TOU
rate, but some chose to drop out after some period of time. In both cases, the end result is that a
portion of customers originally assigned to the treatment group do not actually receive the treatment in
some periods. However, in order to maintain the initial randomization and internal validity of the
experimental design, all customers assigned to the treatment group must be retained as treatment

'8 Serial correlation certainly exists in the variable of interest (treatpost) and is very likely to be present in the dependent
variable (period average load). If unaddressed, serial correlation will lead to standard errors that are systematically too small.
This results in overstating the precision of the impact estimate and misleading inference. To adjust for serial correlation, we
follow the best practices described by Bertrand, et al. (2002), Wooldridge (2003), and Cameron (2010).
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customers for purposes of the analysis. This ensures that the treatment and control groups still have the
same expected characteristics prior to the experiment and allows for estimation of the effect of the
treatment on customers who were affected by the encouragement, as summarized below.

One fundamental difference between the analyses used for RCTs and for REDs is that with RCTs all
customers in the treatment group are enrolled and therefore are assumed to be affected by the
treatment, and none in the control group are affected. In contrast, for REDs, the treatment group
consists of all customers who received some form of encouragement toward a treatment (in this case
customers who were enrolled on a TOU rate) and the control group consists of customers who received
less encouragement or no encouragement (in this case these are the control group customers who were
not enrolled on a TOU rate). This means the RED treatment group will potentially contain some
customers who are assumed to be unaffected by the treatment because they declined or in this case
opted-out of the treatment. This introduces the potential for confusion in terminology when discussing
REDs because it is often convenient to consider the treatment group of an experiment to be the group
of all customers who are directly affected by the treatment of interest (e.g., all customers who actually
enrolled in the TOU pilot).

For a RED there are two treatments of interest, each vital to producing the final treatment impact
estimate. First, there is the encouragement treatment, which gives a RED its name. In this case, that
treatment consists of a customer being enrolled on a TOU rate. Second, there is the impact of the
treatment itself. That is, the impact for those who do not opt-out (i.e. accept the treatment).

The same regression specification shown in Equation 3.1-1 for an RCT design can be used to estimate
the first stage impact, which estimates the impact of the encouragement.'® The estimating database
includes all customers who were offered the treatment, whether or not they accepted it—meaning it
includes those who actually opt-out at some point.?° It also includes the control group. The impact in
this case represents the average for all customers that received an offer (were enrolled onto a TOU
rate), not the average for customers who accepted the offer (customers who stayed on the TOU rate).
This initial load impact estimate is often referred to as the intention-to-treat (ITT) effect. Under the
reasonable assumption that those who opt-out revert to their pretreatment behavior once they return
to the OAT, the intention-to-treat estimate can be transformed into the effect of the treatment on those
who stay compliers by dividing the intention-to-treat estimate by the fraction of the population enrolled
on the pricing plan in that period. This scaled up effect is often referred to as the local average
treatment effect (LATE) or, alternatively, the treatment effect on the treated.

The model shown in Equation 3.1-1 is a simple and transparent specification that produces unbiased
impact estimates with precise standard errors. It does not incorporate variables such as weather, time,

1 Through the research plan review process Nexant received a suggestion that rather than using the RED analysis approach as
described above, “opt-outs could be included in the analysis dataset if the variable treatpost was given a value of 0 once a
customer had exited the pilot”. It was suggested that this would “eliminate the issue of participants self-selecting out of the
treatment group (they remain as part of the analysis), but allow the 3 from Equation 1 to model what we’ve intuitively come to
expect in terms of the impact of the TOU rates”. Nexant conducted some simulation analysis comparing the two approaches
and found the differences in estimates to be small. This analysis as well as the reasons for staying with the approach outlined
here are summarized in Appendix Volume 1 (Section 5.3)

% As indicated above, movers will be removed from the estimation database for both treatment and control customers.
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day of week, customer segment, or other factors that can influence hourly loads. Adding additional
variables like these can reduce variation in loads over time, thus increasing the precision of the
estimated impacts. Doing so can also allow for determining whether impacts vary across customer
characteristics by using interaction terms and observing whether the estimated coefficients are
statistically significant. Finally, such models can be used to predict what impacts would be for other
populations or other conditions than those experienced during the pilot. In spite of these potential
advantages, this approach was not taken for the following reasons.

= Lack of transparency: The simple DiD model summarized in Equation 3.1-1 is very easy to

understand and quite transparent compared with a model that incorporates multiple interaction

terms. Given the keen interest of many stakeholders in the results from these pilots, we believe
the transparency and simplicity of the proposed model is important.

= Sample size determination was based on the same simple model: As such, given that the target
sample sizes were met, the target level of precision can be achieved without adding variables to
the model to try and improve precision. While greater precision is always desirable, the
potential errors that could be introduced by specification error (see next bullet) must be
considered.

= Potential specification error: Introducing additional terms in the model in order to improve
precision can lead to specification error and potential bias. For example, if the relationship
between interaction terms and load is non-linear but a linear specification is used, the estimated
coefficients would be biased and potentially misleading, especially across values at the extremes
of the distribution.

= The correlation between impacts and customer characteristics can be determined differently
while maintaining transparency and avoiding specification error: This can be done by
partitioning the data for treatment and control customers into segments (e.g., a/c owners,
usage stratum, pretreatment load shapes, etc.) and then using the simple DiD regression to the
segmented data (assuming the segments of interest are large enough).

The load impact estimates reported here conform to the requirements for ex post evaluation of non-
event based demand response resources as indicated in California’s Demand Response Load Impact
Protocols.” These protocols require that load impacts in each hour be developed for the average
weekday and monthly system peak days for each month of the year. Although not explicitly required by
the protocols, load impacts for the average weekend day are also developed for each month of the year
given that the TOU rates are also effective on the weekends. As this is an ex post evaluation, average
weekday impacts are based on the observed customer load pooled across the weekdays in each month,
and similarly for weekend days. Monthly system peak day impacts are estimated based on loads that
occur on the historical monthly system peak days. Weather normalized results, such as those conducted
for demand response ex ante load impacts, are not currently in scope for this evaluation. Load impacts
are presented in both nominal (kWh) and proportional (%) terms.

Figure 3.1-1 displays an image from an Excel spreadsheet containing the output that is produced for
each 10U, rate treatment, customer segment, climate region, day type, and month covered by this
interim analysis. These Excel spreadsheets are available upon request through the CPUC. Pull down

! http://www.calmac.org/events/FinalDecision AttachementA.pdf
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menus in the upper left hand corner of the spreadsheet allow users to select different customer
segments, climate regions, day types (e.g., weekdays, weekends, monthly peak day) and time period
(individual months or the average of July, August and September). In this written report, tables and
graphs are presented that report estimated load impacts by treatment, rate period, customer segment,
and day type for the summer period.

As discussed in Section 2.1, the experimental design and sampling were constructed so that load
impacts and other metrics can be reported for selected customer segments and climate regions. For the
segments around which the pilots were designed, load impacts are estimated using the model
represented in Equation 3.1-1 for the data partitioned by segment (for both treatment and control
customers). These estimates are internally valid by virtue of the RCT/RED design and DiD analysis.

There is also interest in knowing whether load impacts might vary across numerous other customer
segments. Characteristics of potential interest might include psychological personas, load shape (e.g.,
peaky versus non-peaky loads), usage stratum (e.g., high and low usage customers), whether or not a
customer was a structural benefiter or non-benefiter, whether or not a customer owns central air
conditioning, senior households in cooler climate regions, customers who do and don’t experience
economic index based on survey questions, highly satisfied or less satisfied customers and others.
Whether or not a DiD RCT analysis can be used to produce unbiased, internally valid load impact
estimates for these ex post customer segments depends on several factors. A discussion of the
conditions under which such analysis is valid is contained in Appendix Volume 1, Section 5.3.3. Analysis
for segments other than those for which the pilot was designed is not provided in this interim report.
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3.2 Bill Impact Analysis

The impact of TOU rates on customers’ bills is an important metric of interest to multiple stakeholders.
A key design requirement for the TOU pilots and one of the primary objectives delineated in the Advice
Letters and the Commission resolutions is to estimate bill impacts based on both pre- and post-
treatment usage for a variety of customer segments. In hot climate regions, these segments include:
seniors; CARE/FERA customers; households with incomes less than 100% of Federal Poverty Guidelines
(FPG); and households with incomes between 100% and 200% of FPG. The bill impacts of TOU rates on
CARE/FERA and non-CARE/FERA households in the moderate and cool climate regions is also of interest.

From a policy standpoint, what is of primary interest is how much individual customers’ bills change as a
result of being placed on a TOU rate after they adjust their behavior (or choose not to) in response to
the time-varying price signals associated with the rate. However, it is not valid to compare an
individual’s bill before and after they are placed on a TOU rate because there are myriad reasons why
such bills might change that have nothing to do with the new rate. A specific household might have
gained or lost a household member, had a teenager go away to (or return from) college, made an
addition to the house, purchased an electric vehicle, changed one or more appliances, or made any of a
number of other changes that could cause very significant changes to usage and bills that have nothing
to do with the rate change. As such, a key challenge is determining how best to answer the key policy
guestions associated with bill impacts without relying on “before-and-after” comparisons of bills for
individual customers.

The basic approach used to examine the distribution of bill impacts for both treatment and control
customers based on both pre- and post-treatment usage. By estimating bill impacts based on
pretreatment usage, it is possible to identify the percent of customers in segments of interest that are
structural benefiters and non-benefiters. It is also possible to determine, for example, the percent of
customers in each segment that would see bill increases of, say, 10% or more or $20 dollars or more, if
they didn’t change their usage in response to the new rate. However, as indicated above, comparing this
distribution based on pretreatment usage with a similar distribution or metric based on post-treatment
usage for participants does not produce a valid estimate of the impact of a price-induced change in
behavior on bill impacts because some or all of the observed change could result from some exogenous
factors, such as differences in weather or a slowdown in the economy, or a change in the number of
people in the household. Put another way, if we found that 25% of customers would see bill impacts
greater than $20 based on pretreatment usage but only 20% would see a bill impact of $20 or more
based on post-treatment usage, we wouldn’t know if some of that observed reduction in the percent of
customers experiencing high bill impacts resulted from a cooler than normal summer period with less
load used during high priced periods.

To address this issue, we compare the change in the bill distribution and other metrics for treatment
and control customers to determine how much of the observed change in the distribution is driven by
price-induced behavior change and how much is driven by exogenous factors. Suppose, for example, we
found that the percent of control group customers experiencing a bill impact greater than $20 was the
same if calculated based on usage in both the pre- and post-treatment periods. Given this, we could say
with confidence that the drop from 25% to 20% in the percent of customers in the treatment group
experiencing bill impacts above $20 was due to a change in behavior for these customers in response to
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the TOU pricing and not due to some exogenous factor. Alternatively, if we found that the percent of
control customers experiencing a bill increase based on post-treatment usage was down from 25% to
23%, then we could attribute 3 percentage points (60%) of the observed 5 percentage point change in
the percent of treatment customers experiencing a $20 or more bill impact to a change in usage
behavior and the remaining 2 percentage points (40%) to some exogenous factor such as weather.
Conceptually, this approach is equivalent to a difference-in-differences calculation. Bill impacts based on
the DiD approach as defined above were estimated for a set of metrics including an estimation of the
average bill impact due to changes in usage, estimation of the total bill impact due to differences in the
tariffs (holding usage constant) and behavior change, and the change in the distribution of bill impacts
due to behavior change.

The calculation of bill impacts is quite straightforward. The primary challenge in this instance is to
determine the best way to present the analysis so that it clearly answers the policy questions of interest.
Based on iterative discussions with stakeholders, the following four analyses were conducted:

= Structural benefiter/non-benefiter analysis based on pretreatment usage- Displaying the
proportions of structural benefiters and non-benefiters for each rate and relevant customer
segment based on pretreatment data on an annual and summer season basis;

= Estimation of the average bill impact due to changes in usage- Displaying the average bill
impact resulting from changes in behavior in response to the new price signals for each rate and
relevant customer segment (after controlling for exogenous factors);

= Estimation of the total bill impact due to differences in the tariffs (holding usage constant) and
behavior change- Displaying the bill impact for each rate and relevant customer segment due to
structural differences in the rate mitigated by changes in behavior;

= Change in the distribution of bill impacts due to behavior change- Displaying the distribution
curves of bill impacts (percentage of customers with bill impacts within $10 incremental bins)
with and without behavior change in the same graph to illustrate if the distribution
for participants shifted to the left or changed shape compared with the distribution for control
customers without behavior change.

The following subsections provide detailed descriptions of the analysis methods implemented in each of
the four billing impact analyses. Given the number of terms and variation in the equations used for each
analysis, a common set of abbreviations used below are defined in Table 3.2-1.
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Table 3.2-1: Terms Used in Billing Analysis Equations

Term / Definition

Pre-Treatment Period —The period of time prior to

PRE enrollment on the TOU rate
POST Post-Treatment Period — The period of time after
enrollment on the TOU rate
Otherwise Applicable Tariff — The rate a customer would
OAT . )
be on if they weren’t enrolled on the TOU rate
TOU Time-of-use Rate — The TOU rate for the Pilot
TREAT Treatment Group — Customers on the TOU rate
CTRL Control Group — Customers on the OAT rate
CUST Customers

3.2.1 Structural Benefiter/Non-Benefiter Analysis Based on Pretreatment
Usage

The structural benefiter analysis was conducted for the summer and annual time periods using
pretreatment data for the treatment group for each rate and relevant customer segment. Annual
impacts are based on hourly load data from May 2015 through April 2016 for all three utilities. This time
period was selected to ensure that customer energy use was as close to the present time as possible,
but wasn’t significantly influenced by the utilities” communications with customers about the pilot.
Summer impacts are based on June 2015 through September 2015 for PG&E and SCE, and May 2015
through October 2015 for SDG&E due to their longer summer period.

Average monthly bills are estimated for each treatment group customer on the OAT and TOU rate using
the hourly load data. Prior to estimating any structural bill impacts, the monthly bills generated from the
hourly load data were compared to the actual bills generated by the utilities for validation. After
working with the utilities to understand any discrepancies, all rates for all utilities ultimately passed the
validation test. The difference between the TOU rate and the OAT rate determined if a customer was a
structural benefiter or non-benefiter, as shown in Equation 3.2-1.

Equation 3.2-1: Structural Benefiter / Non-Benefiter
(PRE, TREAT, TOU)* — (PRE, TREAT, OAT)

On some rates a significant portion of the customers exhibited differences that were close to zero. As
such, it could appear that a large share of customers were structural benefiters or non-benefiters even
when bill impacts for a large number of customers are quite small. To address this, a neutral category of

2 Each parenthetical term in the equation contains three acronyms which were defined in Table 3-2. The first acronym refers to
the time period (i.e. pre- or post-enroliment), the second to the customer group (control or treatment), and the third to the
rate (OAT or TOU). For example, (PRE, TREAT, TOU) refers to the bill amount based on pretreatment usage for treatment
customers using the TOU tariff.
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+/- $3 per month was defined. The neutral category helps ensure that the assighment to the structural
benefiter or non-benefiter category is more meaningful and not overly influenced by customers who
would experience a difference in bills of only a few dollars.

Similar to the load impact analysis, in some instances, customers are allowed to be represented in
multiple segments. For example, a senior customer on CARE in the hot climate region is allowed to
represent CARE customers and senior customers. This is accomplished using a weighting scheme where
each segment’s proportion within the general population is known. If a segment happens to be over-
sampled, its weight is scaled accordingly so that in the final calculations, it was properly represented.
The weights used for each segment and treatment cell are shown in Sections 4.2, 5.2 and 6.2 for PG&E,
SCE, and SDG&E, respectively.

The final results from the structural benefiter / non-benefiter analysis are presented in column graphs
and shown as percentages for the summer season and on an annual basis. For each rate and relevant
segment, the percentage of customers who are non-benefiters, neutral (+/- $3), or benefiters based on
their average monthly bills for the time period of interest are shown as individual columns. The three
columns within each rate and segment combination total 100%, thus showing the distribution of
structural benefiters and non-benefiters for each rate and segment of interest.

3.2.2 Estimation of the Average Bill Impact Due to Behavior Change

The average bill impact due to customers changing their behavior in response to the TOU rates is
estimated by first calculating bills for both the treatment and control group under the TOU rate during
the pre-and post-treatment periods. A difference-in-differences (DiD) fixed effects model, similar to that
used for estimating load impacts, is then used to estimate the average bill impact for the rate and
segment of interest. The DiD analysis can be expressed by Equation 3.2-2.%

Equation 3.2-2: Average Bill Impact Due to Changes in Usage
[(POST, CTRL, TOU) - (POST, TREAT, TOU)] - [(PRE, CTRL, TOU) - (PRE, TREAT, TOU)]

In simplified terms, the estimated value equals the difference between the control group and the
treatment group bills calculated on the TOU rate using post-treatment usage minus any pre-existing
differences between the control and treatment group bills based on pretreatment usage. The control
group bill calculated on the TOU rate represents the bill that would be expected if a customer was billed
on the TOU rate, but didn’t change their energy use behavior. The bill for the treatment group
customers on the TOU rate reflects any behavioral changes in response to being on the TOU rate. By
subtracting the treatment group’s average bill from the control group’s average bill—and removing any
pre-existing differences—we are able estimate the average bill impact attributable to the treatment
group’s change in behavior resulting from exposure to the pilot rate, after controlling for exogenous
factors. A positive impact indicates that customers successfully reduced their bills relative to the control
group who did not respond to a TOU rate.

21n practice this is estimated via an econometric model, and some of the terms drop out. However, this equation is provided in
order to present the concept of the calculations that are involved with the analysis. The outcome of this equation and the
econometric model are identical, but the econometric model also produces standard errors which are used to determine if the
results are statistically significant.
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Bill impacts are presented on a column graph and shown as dollar impacts for the average summer
monthly bill across July, August, and September for PG&E and SCE**; October is included for SDG&E due
to their longer summer season. Impacts are organized by rate, climate region, and segment. The bill
impact in percentage terms that corresponds to the dollar amount is also reported. It should also be
noted that small bill impacts do not necessarily indicate that customers did not change their behavior.
Bill impacts depend on the combination of changes in usage in each rate period. Customer may reduce
use during the peak period but increase it in the off-peak period not just due to load shifting but also
due to increased end-use activity. Depending on the relative magnitude of these changes and the rate
differentials, significant behavior changes could lead to minimal changes in the total bill.

3.2.3 Estimation of the Total Bill Impact Due to Differences in the Tariffs
(Holding Usage Constant) and Behavior Change

Total bill impacts experienced by customers on a TOU rate can be decomposed into two components:
the structural impact, and the behavioral impact. The structural impact represents the change in
customer bills based solely on the change in the underlying structure and prices for the rate. In this case,
it is the change from the OAT to the time-differentiated TOU pilot rates. The behavioral impact
represents how the customer changed their energy usage in response to the new pricing structure of
the rate—which includes higher prices in the afternoon and evening and lower prices at other times of
the day. During the summer period, most customers experienced a structural increase in their bills due
to transitioning to the TOU rate. However, customers also had an opportunity to offset that increase by
changing their energy use behavior in response to the new price signals. As noted above, it is the
combination of the structural and behavioral impacts that produces the total bill impact experienced by
the average study participant.

The estimation of the total bill impact requires the calculation of three components:

= No Change in Behavior or Tariff [1]: Estimate bills for control group customers based on post-
treatment usage and the OAT and adjust for any small pretreatment difference in bills between
control and treatment customers.

Equation 3.2-3: No Change in Behavior or Tariff
(POST, CTRL, OAT) - [(PRE, CTRL, OAT) — (PRE, TREAT, OAT)]

— This represents what the treatment group bills would have been in the post-treatment
period if they were on the OAT and had not changed their behavior.

— It adjusts for exogenous factors that might affect bills such as differences in weather,
economic conditions, or the like.

= No Change in Behavior, Change in Tariff [2]: Estimate bills for control customers based on the
TOU tariff using post-treatment usage and adjust for any small pretreatment differences in bills
between control and treatment customers.

2 July is omitted for SCE Rate 3 customers due to the timing of customers being transitioned onto the rate during that month.
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Equation 3.2-4: No Change in Behavior, Change in Tariff
(POST, CTRL, TOU) - [(PRE, CTRL, TOU) — (PRE, TREAT, TOU)]

— This represents what the treatment group bills would have been in the post-treatment
period if they were on the TOU rate and had not changed their behavior.

= Change in Behavior and in Tariff [3]: Estimate bills for treatment customers based on the TOU
tariff using post-treatment usage.

Equation 3.2-5: Change in Behavior and in Tariff
(POST, TREAT, TOU)

— This represents what the treatment group bills were in the post-treatment period on the
TOU rate with a change in behavior

Based on the components defined above, the following metrics are calculated:
= The difference between [1] and [2] is the structural bill impact;

= The difference between [1] and [3] is the bill impact due to structural differences in the rates,
but mitigated by changes in behavior;

= The difference between [2] and [3] is the amount customers were able reduce their bills by
changing their behavior.

The results from this analysis are presented as the average summer monthly bills for July, August, and
September for PG&E and SCE*®> —October is included for SDG&E due to their longer summer season—
for [1], [2], and [3] as defined above. Presenting the total expected bill amount helps to provide context
for the magnitude of the differences. In this exercise, one of the major factors is the relationship
between the structural bill impacts, and how customers were able to respond. This relationship is
represented by the “percentage of structural loss mitigated by the change in behavior”. Put differently,
this percentage represents how much of the bill increase from the TOU rate the customers are able to
offset. Results are reported by rate, climate region, and segment; similar to the other bill impact analysis
sections.

3.2.4 Change in the Distribution of Bill Inpacts Due to Behavior Change

The fourth analysis presents the distribution of bill impacts for customers with and without behavioral
change, and is designed to show how the distribution shifts in when customers respond to the rate by
changing behavior. Similar to the other analyses, impact distributions are based on the average summer
monthly bills for July, August, and September for PG&E and SCE*® and October is included for SDG&E
due to their longer summer season. The distributions are developed by estimating the percentage of
customers who fall into bill impact ranges or bins, organized in $10 increments.” The underlying
calculations used to develop the distributions are based on a DiD approach that compares the bills for

» July is omitted for SCE Rate 3 customers due to the timing of customers being transitioned onto the rate during that month.

%% |t should be noted that there is uncertainty associated with this distribution because calculations are not made at the
individual customer level. There is also uncertainty associated with this calculation because the pilot itself is a sample and not
the entire population.
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treatment and control customers using both pre- and post-treatment usage. This analysis involves the
following steps.

Equation 3.2-6: Steps for Calculating Change in Distribution of Bill Inpacts®

= Develop bill distributions: For each range from $X to $Y in $10 increments, the percentage of
customers experiencing bill impacts is calculated with and without a behavior change.

- With change in behavior:
= (POST, TREAT, $X, SY)
- No change in behavior:
= (POST, CTRL%, $X, $Y)- [(PRE, CTRL, $X, $Y) - (PRE, TREAT, $X, $Y)]
» Underlying calculations: (by bins or range from $X to $Y)
(PRE, CTRL, $X, SY) = % of segment where:
SX < [(PRE, CTRL, TOU) - (PRE, CTRL, OAT)] < SY
(PRE, TREAT, SX, SY) = % of segment where:
$X < [(PRE, TREAT, TOU) - (PRE, TREAT, OAT)] < $Y
(POST, CTRL, $X, SY) = % of segment where:
$X < [(POST, CTRL, TOU) - (POST, CTRL, OAT)] < SY
(POST, TREAT, $X, SY) = % of segment where:
$X < [(POST, TREAT, TOU) - (POST, TREAT, OAT)] < $Y.

Structural bill impacts are estimated for two cases, with and without behavior change, using the four
terms defined above. Customers are segmented into bill impact bins. The percentage of customers in
each $10 increment (with and without behavior change) is used to produce the two distributions of bill
impacts.

The two distributions are presented on a line graph, with the height of the line at any given $10
increment representing the percentage of customers experiencing a bill impact of the corresponding
dollar amount. An example is provided in Figure 3.2-1. In this case, the bill impact is measured as the
difference between the TOU bill and the OAT bill. For example, if the point on the line graph in the $21
to $30 range is at 25% for the group without behavior change, it indicates that 25% of customers in the
group could expect to see an increase of between $21 and $30 per month on their bill if they switched
from the OAT to a TOU rate and didn’t change their behavior. If the line for the group with behavior
change is to the left of the line representing the group with no change in behavior, it shows that at least
some customers were able to lower their bills by modifying their energy use. It is important to note that
customers could move up or down through the incremental impact bins, and could potentially move

%7 |t should be noted that the estimate is based on a difference in differences calculation done arithmetically (as opposed to a
regression analysis) and, therefore, confidence intervals cannot be estimated. However, that doesn’t mean that there isn’t
uncertainty involved in the estimate because the reference load itself is an estimate. Therefore the “true” impact could be
smaller or larger than what’s actually being reported.

*® The calculations for estimating bill impacts for the control group are based on the bills for individual customers, not an
estimated reference load as seen in the load impacts section. This allows customers to be slotted into each of the dollar
segments. After the difference in difference is calculated, there are no longer any individual customer data points.
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more than one bin—meaning that a customer could potentially experience a bill increase due to their
behavioral response, or they could jump down several bins and go from a $21 to $30 per month bill
impact down to $1 to $10 impact, for example.

Given customers can shift anywhere along the curve on the graph, the key take away from this analysis
is to observe the changes in the shape of the distribution of the line representing the group who
changed their behavior, relative to the line representing no change in behavior. The interpretation of
the changing shape of the distributions will be discussed in more detail in the results sections where
actual results are presented.

Figure 3.2-1: PG&E Rate 1 Change in the Distribution of Bill Impacts
Due to Behavior Change
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3.3 Survey Design and Analysis

In addition to estimating load and bill impacts, key objectives for the TOU pilots included research
questions that could only be addressed through customer surveys. An integral part of pilot design was to
conduct two surveys, one at the end of the first summer and the other at the end of the first full year on
the TOU rates. A substantial portion of the “pay-to-play” incentives used to recruit customers into the
study were tied to completion of the surveys to obtain high response rates for both treatment and
control customers, which is essential to obtaining valid insights regarding some of the key research
issues of interest. The remainder of this section provides an overview of the key research questions
being studied through the initial survey, survey design and implementation, analytical methods that
were applied to obtain key research findings, and other implementation and methodological issues
useful for understanding and interpreting the survey findings presented in Sections 4 through 6. The
survey was conducted and analyzed by Research Into Action (RIA).
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3.3.1 Survey Design

RIA, in collaboration with the TOU working group, developed a 20-minute survey to answer the
following key research questions:

=  What motivated respondents to participate in the study?

= How satisfied are respondents with their study rate and their utility?

= Do respondents understand key elements of how their study rate works?

= Did customers experience issues with paying their bills because of their study rate?

= Did their study rate increase economic or health hardship?

=  What actions did they take to shift use on their study rate?

= Did respondents use study websites, apps, or tools to help manage their electricity use?

The 2016 survey specifically assessed differences in responses between those customers on the control
rate (OAT) and those on the TOU rates for the summer months of the pilot. In addition to addressing the
key research questions listed above, the survey included questions on demographics, housing
characteristics, and attitudes toward and awareness of energy efficiency and demand response to help
explain the survey findings. See Appendix Volume Il for the survey guide and mapping of survey
questions to the key research questions.

To manage survey length and respondent burden, the number of questions for mail and phone
respondents was limited (see Figure 3.3-1). To determine which questions to leave out of the mail and
phone survey, the survey questions were divided into “core” and “non-core” questions. Core questions
contained all questions necessary to address regulatory requirements, including all hardship questions,
welcome kit messaging questions, rate and utility satisfaction, motivations for participation,
understanding of the rate, and actions taken in response to the rate. Non-core items included I0OU-
specific questions, website and smartphone application questions, and smart thermostat use questions.
All core questions were included in each survey mode and non-core questions were added to the web
survey. Because 81% of survey responses were completed via the web, the non-core questions were
answered by the majority of respondents.

Figure 3.3-1: Breakdown of Questions by Survey Mode

PG&E SCE SDG&E

Web
Mail Core Questions Core Questions Core Questions
Phone
Questions Questions Questions
Web

PG&E Questions SCE Questions SDG&E Questions
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3.3.2 Survey implementation

An email, mail, and phone (EMP) mixed-mode survey
approach was used for all segments in the pilot to
achieve a high response rate from pilot participants.”’
An attempt was made to reach a complete census of all
pilot participants. Pilot participants with email
addresses received a mail invitation letter with a web
link, then two email invitations. Non-responders
received a mailed questionnaire and a phone call. Pilot
participants without email addresses received a mail
invitation letter with web link, followed by an additional
invitation. Non-responders received a mailed
guestionnaire, a follow-up postcard reminder, and,
finally, a phone call (Figure 3.3-2). All participants who
did not respond via email or mail were called. See
Appendix Volume Il for examples of invitation letters
and survey booklets.

High Response Rates Ensure Valid
Results

A mixed-mode (email, mail, and phone)
survey methodology was employed to
help ensure high response rates and
minimize response bias. This,
combined with the incentives paid for
survey completion, produced response
rates by segment ranging from a low of
66% to a high of 96%. Importantly,
response rates were very similar
between control and treatment groups,
which ensures the internal validity of
key findings based on comparisons
across groups.

Figure 3.3-2: EMP Process for 2016 Survey
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Washington State’s Social and Economic Sciences Research Center (SESRC) fielded the survey between
October and December 2016. An overall response rate of 82% and a 94% cooperation rate were

obtained across the three I0Us. Table 3.3-1 shows a detailed disposition table with counts and rates for
each IOU and for the three IOUs combined. The response rates were sufficiently high to minimize non-

response bias. In addition, most respondents to the survey (88% to 95%) reported that their name is on

the bill they receive from their IOU.

2 Survey implementation was based on Dillman’s Tailored Design Method. Dillman, Don A., Smyth, Jolene D., Christian, Leah
Melani. 2014. Internet, Phone, Mail, and Mixed-Mode Surveys: The Tailored Design Method, 4th edition. John Wiley: Hoboken,

NJ.
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Table 3.3-1: Disposition Table for 2016 Survey®

Disposition Code __PG&E_ | SCE__| SDG&E | Total _

Completes
Phone completes 843 553 195 1,591
Mail completes 2,613 2,594 1,485 6,692
Web completes 12,731 12,740 10,804 36,275
Phone partial completes 168 88 42 298
Web partial completes 234 206 228 668
Eligible - Not Surveyed
Refusal 338 195 82 615
Non-contact 429 376 154 959
Answering machine 1,874 2,057 940 4,871
Deceased respondent 10 6 5 21
Physically or mentally unable 12 5 8 25
Language problem 422 667 236 1,325
Unknown Eligibility - Not Surveyed
Always busy 41 32 20 93
No answer 197 178 66 441
Call blocking 53 72 23 148
USPS: Returned to sender 64 14 13 91
Not Eligible - Not Surveyed
Number not working, disconnected, changed 348 286 414 1,048
Other 52 39 17 108
Total Counts
Total phone numbers used 20,429 20,108 14,732 55,269
Complete Interviews 16,187 15,887 12,484 44,558
Partial Interviews 402 294 270 966
Refusal and break off 338 195 82 615
Non-contact 2,303 2,433 1,094 5,830
Other 444 678 249 1,371
Response Rates
Response Rate - Completes only 81% 80% 87% 82%
Response Rate - Full and partial completes 83% 82% 89% 84%
Cooperation Rates

Cooperation rate - All respondents 93% 93% 95% 94%
Cooperation rate - All eligible 98% 99% 99% 99%

* The American Association for Public Opinion Research (AAPOR) standard disposition definitions was used for this disposition
table. http://www.aapor.org/AAPOR Main/media/publications/Standard-Definitions20169theditionfinal.pdf
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3.3.3 Survey Data Validation Checks

To ensure that the internal validity of the RCT remained intact, response rates between the control and

TOU rate groups were compared for each customer segment. Segment response rates varied from a low

of 66% to a high of 96%. Lower-income, hard to reach populations had lower response rates; however,
all response rates were sufficiently high to minimize non-response bias. Further, there are few
differences in the response rates between participants in the control condition and those in the
treatment condition, with differences in response rates between RCT groups ranging from 1% to a
maximum of 6%. Because of the large sample sizes in the segments, several comparisons between
response rates across RCT groups are statistically significant;>* however, these differences may not be
meaningful.

Response Rates for the PG&E Pilot: Table 3.3-2 shows the survey response rates for PG&E.
Response rates ranged from a low of 66% for respondents with incomes below 100% of the federal
poverty guide (FPG) in the hot climate region assigned to Rate 1 to a high of 92% for Non-CARE/FERA
customers in several rate groups. When comparing response rates between control and TOU rate
treatment groups in the hot region, three segments exhibited significant differences: those with
incomes above 200% of FPG, seniors, and non-CARE/FERA customers. Although these differences are
statistically significant, the response rates for these segments are high —80% and above - and
differences between response rates are 3% or less.

Table 3.3-2: PG&E Response Rates by Segment and RCT Group'

Hot

All 82% 80% 81% 80% 81% 2% *
Non-CARE/FERA 90% 87% 88% 87% 88% 3% *
CARE/FERA 76% 75% 73% 73% 75% T 3%
Below 100% FPG 67% 66% 68% 67% 67% 2%
100 to 200% FPG 82% 78% 78% 78% 80% ~ 4%
Seniors 84% 81% 82% 81% 8% 3% *
Moderate

All 81% 79% 78% 81% 8% T 3%
Non-CARE/FERA 92% 88% 88% 88% 8% 4%
CARE/FERA 71% 69% 68% 74% 71% T 6%
Cool

All 85% 82% 84% 80% 8% 4%
Non-CARE/FERA 92% 90% 92% 89% 9u% 4%
CARE/FERA 76% 72% 74% 71% 3% 5%

All Climate Zones
Overall 83% 80% 81% 81% 81% 2%

! Asterisks (*) indicate a significant difference in the response rate across RCT groups for that segment.

3 Chi-square tests were used to test the number of respondents versus non-respondents across RCT groups by segment. Those

flagged as significant indicate a chi-square significant at the 95% confidence level.
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Response Rates for the SCE Pilot: Table 3.3-3 shows the survey response rates for SCE. Response
rates ranged from a low of 66% for respondents with incomes below 100% of the FPG in the hot climate
region assigned to Rate 3 to a high of 92% for non-CARE/FERA customers assigned to Control in the
moderate climate region, and Control and Rate 2 in the cool climate region. Two segments showed
significant differences in response rates (seniors and CARE/FERA segments) in the hot region when

comparing response rates between control and rate treatment groups. While statistically significant,
response rates for these segments are high (70% and above) and differences between response rates

are 6% or less.

Table 3.3-3: SCE Response Rates by Segment and RCT Group’

| sci | convol | o1 | ez | Rate3 | ovral | sprine et A
Hot

All
Non-CARE/FERA
CARE/FERA
Below 100% FPG
100 to 200% FPG

Seniors
Moderate

All
Non-CARE/FERA
CARE/FERA
Cool

All
Non-CARE/FERA

CARE/FERA
All Climate Zones

Overall

82%
88%
76%
71%
83%

85%

82%
88%
75%

82%
90%

73%

82%

84%
90%
75%
69%
80%

87%

79%
88%
71%

79%
89%

67%

81%

79%
87%
71%
67%
78%

81%

79%
87%
70%

80%
88%

71%

79%

80%
87%
73%
66%
80%

83%

81%
91%
70%

79%
89%

68%

80%

81%
88%
74%
69%
80%

84%

80%
89%
72%

80%
89%

70%

80%

.

5%

————g— s

3%

T 5%
e 4%
M 5%
T 6%
e 3%
T 4%
A 5%
A 3%
T 2%
e 6%

[ ——,

3%

*

*

! Asterisks (*) indicate a significant difference in the response rate across RCT groups for that segment.
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Response Rates for the SDG&E Pilot: Table 3.3-4 shows the survey response rates for SDG&E.
Response rates ranged from a low of 77% for CARE/FERA respondents to a high of 96% for non-
CARE/FERA respondents in the cool region. One segment showed a significant difference in response
rates — CARE/FERA customers in the cool region when comparing response rates between control and
TOU treatment groups. While statistically significant, response rates for these segments are high — 75%
and above - and differences between response rates was 5%.

Table 3.3-4: SDG&E Response Rates by Segment and RCT Group'

Hot

&

All 91% 91% 0%
Moderate

All 87% 86% 85% 86% 1%
Non-CARE/FERA 93% 93% 93% 93% 0%
CARE/FERA 80% 78% 77% 8% T 2%
Cool

All 88% 87% 86% 87% 2%
Non-CARE/FERA 94% 96% 95% 95% 2%
CARE/FERA 82% 78% 77% 79% T 5% *
All Climate Zones

Overall 87% 87% 86% 87% 1%

! Asterisks (*) indicate a significant difference in the response rate across RCT groups for that segment.

For another survey validation check, response rates were compared across survey modes (i.e., web,
mail, or phone) for each 10U sample. Three comparisons were made for each survey question (web vs.
mail, web vs. phone, and mail vs. phone) using regression models controlling for RCT group, climate
region, CARE/FERA enrollment, FPG, household income, level of education, race, and age. Across all
IOUs, web and mail survey respondents were more likely to choose “Don’t know” and to skip questions
compared to phone respondents. Phone respondents were more likely to choose extreme answers on
scale questions (i.e., choosing 9 or 10 on a 0-10 scale) compared to web and mail respondents. These
findings align with previous research showing that respondents to interviewer-administered surveys
(e.g., phone) are less likely to admit they don’t know an answer to a question, are less likely to skip
questions, and are likely to give higher or lower ratings on scale questions compared to respondents to
self-administered surveys (e.g., web or mail).>” The differences across survey mode are small and do not
impact the overall validity of the survey results.

*2 Dillman, Smyth, & Christian (2014). Internet, Phone, Mail, and Mixed-Mode Surveys: The Tailored Design Method, 4" ed.
Hoboken, NJ: John Wiley & Sons Inc.; Krosnick & Presser (2010). “Question and Questionnaire Design,” in Handbook of Survey
Research, Marsden & Wright (eds.). Bingley, UK: Emerald Group Publishing Ltd, pgs. 263-314.
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3.3.4

Data cleaning

To clean the survey data, respondents who answered seven or fewer (5.4% or less) of the 129 survey
items asked of all respondents (n=259 of 45,524, or 0.6%) were removed from the dataset. The team
also removed the respondents who provided the same answer for each item (i.e., straight-lining) in all
three of the multi-item questions that had more than four items on the list (n=77 of 45,524, or 0.2%).

Also removed from the dataset were:

Finally,

3.3.5

Respondents who straight-lined a multi-item question with four or more items;

Respondents who selected all items in a ‘select-all-that-apply’ question in which not all answer
categories are mutually exclusive; and

Outliers to the survey questions about year of birth and number of household members.

‘Don’t Know’ responses for many survey items were recoded using the following rules:

‘Don’t Know’ responses were excluded from all the rating questions and some of the
demographic questions, like race, housing type, number of bedrooms.

‘Don’t Know responses were coded as ‘No’ for most of the recall questions, like recall
participation and welcome packet, and some of the characteristics questions, like type of
cooling equipment in the home.

‘Don’t Know’ responses were kept for questions in which it is a meaningful response, like the
test questions, reasons I0Us are changing to TOU rates, and the economic and health
hardship/status questions.

Estimating Household Income and CARE/FERA eligibility

This section describes the steps taken to estimate customers who are currently not participating in IOU
CARE/FERA programs, but are still eligible to participate based upon their income and household size.
The following steps were taken to identify additional CARE/FERA eligible participants:

1.
2.
3.

Gathered income data for as many survey respondents as possible
Imputed income data using prior enrollment or IOU purchased data if necessary

Used household size responses from the survey paired with income data from the survey or the
imputed income data to identify respondents eligible but not currently participating in the
CARE/FERA program.

¢ Nexanr 36



Methodology

Estimating Household Income

Table 3.3-5 shows the frequency of responses for household income from the 2016 survey.

Table 3.3-5: Household Income Categories from 2016 Survey

Less than $12,000 3,736
$12,000 to less than $17,000 3,609
$17,000 to less than $21,000 2,669
$21,000 to less than $25,000 2,908
$25,000 to less than $29,000 2,186
$29,000 to less than $33,000 2,303
$33,000 to less than $37,000 1,770
$37,000 to less than $41,000 1,762
$41,000 to less than $50,000 3,313
$50,000 to less than $100,000 8,973
$100,000 or more 8,300
Total survey responses to income question 41,529
Don't know 2,386
No answer 1,273
Total left to impute 3,659
Grand total survey responses in dataset 45,188

8%
8%
6%
6%
5%
5%
4%
4%
7%
20%
18%
92%
5%
3%
8%
100%

Across all three I0Us, 8% of respondents did not provide a viable response (5% chose “don’t know” and

3% did not answer). To minimize the number of missing and don’t know responses in the analyses,

income data was imputed from either the enrollment survey or purchased IOU data. Both

supplementary data sources included two types of income data: one containing six income categories
and one containing eleven categories. Table 3.3-6 displays the improvements in missing income data

following each imputation step.

Table 3.3-6: Improvements in Missing Income Data Following Imputation

Raw survey responses

Following first imputation (11 category enrollment survey data)
Following second imputation (11 category IOU data)

Following third imputation (6 category enrollment survey data)

Following final imputation (6 category IOU data)
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The eleven-category variables match the categories shown in Table 3.3-5, and were prioritized for
imputing income data. However, for the 3.1% of respondents that still lacked income data following this
initial imputation, the six-category data was used to impute household income. Since the six-category
data did not perfectly match one of the categories in the survey, the midpoint of the values in each
category was mapped into the corresponding category in the survey question (Table 3.3-7). This second
round of imputation picked up an additional 0.2% of respondents, ultimately providing 97% of survey
respondents with income data.

Table 3.3-7: Household Income Imputation Map

. Midpoint Value Imputed to 11-Category
Six-Category Household Income Items | ;¢ categories differed) Household Income

Less than $12,000 -> Less than $12,000
$12,000 to < $25,000 $18,500 $17,000 to < $21,000
$25,000 to < $37,000 $31,000 $29,000 to < $33,000
$37,000 to < $50,000 $43,500 $41,000 to < $50,000
$50,000 to < $100,000 -> $50,000 to < $100,000
$100,000 or more -> $100,000 or more

Estimating CARE/FERA Eligibility

CARE/FERA eligibility is based on both household size and income, as shown in Table 3.3-8. The
maximum household income to household size requirements publicly available on each IOU’s website
were used.

Table 3.3-8: CARE/FERA Eligibility Requirements

Number of Persons in Maximum Household Income
Household CARE . FRA |

1to?2 Up to $32,040 Not Eligible
3 Up to $40,320 $40,321 - $50,400
4 Up to $48,600 $48,601 - $60,750
5 Up to $56,880 $56,881 - $71,100
6 Up to $65,160 $65,161 - $81,450
7 Up to $73,460 $73,461 - $91,825
8 Up to $81,780 $81,781 - $102,225
Each additional person $8,320 $8,320 - $10,400

Source: https://www.sce.com/wps/portal/home/residential/assistance/care-fera/
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Using household size survey data and the income data described earlier, CARE and FERA eligibility was
estimated by mapping the respective income qualification guidelines to the closest corresponding
income bracket from the survey options, as summarized in Table 3.3-9.

Table 3.3-9: CARE and FERA Eligibility

Number in Household CARE Income Requirement FERA Income Requirement

1to2 $29,000 to less than $33,000 -
3 $37,000 to less than $41,000 $41,000 to less than $50,000
4 $41,000 to less than $50,000
$50,000 to less than $100,000
5+ $50,000 to less than $100,000

The results indicate an estimated 57% of respondents were eligible for CARE or FERA. Due to missing
income or household size survey data, CARE/FERA eligibility for 3% of the sample could not be
estimated. To identify the number of non-participating but eligible CARE/FERA respondents present in
the data, the overlap between those currently participating in CARE/FERA programs and those
estimated to be eligible to do so was calculated. As shown in Table 3.3-10, 27% of non-CARE/FERA
customers in the sample were eligible for CARE/FERA. To test the validity of the eligibility estimates, the
ratio of those determined to be eligible to participate to those currently participating in CARE/FERA was
calculated. Ideally, 100% of current CARE/FERA participants would be determined to be eligible. In fact,
94% of respondents flagged as CARE/FERA participants by the IOUs were also flagged as CARE/FERA

eligible using survey data, a substantial amount of overlap. Possible explanations for the 6% error rate
include:

= CARE/FERA income qualification guidelines slightly differed from the income brackets used in
the survey.®

= The status of some CARE/FERA customers may have changed over the six-month period
between pilot enrollment and when customers took the survey.

Table 3.3-10: CARE/FERA Enrollment vs Eligibility’

Current CARE/FERA Eligible for CARE/FERA
status | Count | Percent

Not participating 6,809 27%
Participating 18,772 73%
Total 25,581 100%

! Reported values are unweighted and aggregated across all IOUs.

* The maximum income data is “$100,000 or more” and CARE eligibility for 11 household members is $106,740. This limits the
ability accurately compute eligibility for CARE/FERA households with more than 10 members.
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3.3.6 Section 745 Analytical Methods

Reasoning for Metric Development

The following sections describe the steps used to develop Economic and Health indices that help to
capture these complex concepts. Using psychometric theory, the most relevant metrics from the opt-in
survey data were identified to inform what effect TOU rates might have on the economic or health
outcomes of participants. Since both economic and health outcomes are complex and potentially
incorporate multiple behaviors, the aim was to create two separate indices that merge related questions
reflecting economic outcomes in one index and health outcomes in another. This process makes
assessing differences between groups simpler and more valid since the goal is to evaluate the larger
concepts of “economic difficulty” or “health difficulty”. Due to the complexity of these concepts,
evaluating a series of individual questions can provide misleading and sometimes contradictory
outcomes. Given the questions in the survey, different approaches were taken for each index.

1. The economic index was formed using Exploratory Factor Analyses (EFA) to explore the
underlying connections between questions targeted at economic and financial issues -- including
an index created by the Consumer Financial Protection Bureau -- and questions obtained from
other research conducted in California.>* The EFA identified items that correlated with one
another, and demonstrated coverage of several underlying aspects of the “economic
difficulties” concept. It was validated and confirmed that this scale measured economic difficulty
(as discussed further below).

2. The health index contains a single question, the number of times a customer sought medical
attention because it was too hot in their home.* Responses to household characteristics
guestions were used to identify customers for which this question was most relevant (e.g.,
customers who have air conditioning and who have a disability that requires their home to be
cool). Rather than creating a scale, as was done for economic difficulty, the related questions
were used to identify the sub-sample where the question is relevant.*®

The next two sub-sections describe, in detail, the process used to create the economic and health
indices.

Economic Index Development

One of the primary purposes of this study is to assess whether TOU rates cause unreasonable economic
hardship for particularly vulnerable households, such as seniors or low income customers living in hot
climate regions. To do this, it was necessary to create a valid, reliable economic index metric using
established methods. Table 3.3-11 summarizes the steps generally used when developing a new metric
and the methods used here for that step. More detail on steps three through six is provided below.

* These questions were extensively developed and discussed in close collaboration with the TOU Working Group to ensure
they would adequately measure economic hardship.

* This survey question was similarly developed in collaboration with the TOU Working Group to ensure that it would generate
the information necessary to evaluate the impact of TOU rates on health and safety during the summer.

* The 2017 survey will focus some additional space to create a more statistically versatile health index, but the current health
index identifies groups with increased health effects due to TOU rates sufficiently well to inform 745c decision.
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Table 3.3-11: Steps to Create a Valid and Reliable Scale®

Step 1: Generate Items Combination of new and established items in survey
Step 2: Gather Data Survey implementation (October to December)
Step 3: Reduce Data to a Model Exploratory factor analysis and Cronbach’s alpha
Step 4: Confirm Model Confirmatory factor analysis

Step 5: Assess Validity Confirmatory factor analysis

Step 6: Replicate Findings Dataset splitting and rerunning steps 3, 4, and 5

Steps 1 and 2 — Generate items and gather data: To generate items, survey questions were
designed to assess multiple aspects of economic difficulty, such as a person’s concern for being able to
pay their bills, the methods used to pay bills, and the difficulty customers had paying their bills during
the summer. Questions were also included from previously validated metrics of financial health, such as
the Consumer Financial Protection Bureau (CFPB). The abbreviated CFPB index question used in the
customer survey is comprised of five Likert scale items.38 For the first three items, respondents are
asked how each describes their situation using a scale including “not at all,” “very little,” “
“very well,” and “completely.” For the last two items, respondents are asked how often each applies to
them using a scale including “never,” “rarely,” “sometimes,” “often,” and “always.” The CFPB items are:

somewhat,”

n u ” u

=  Because of my money situation, | feel like | will never that the things | want in life.
= | am just getting by financially.

= | am concerned that the money | have won’t last.

= | have money left over at the end of the month.

= My finances control my life.

Using newly developed questions in concert with previously validated ones helped ensure that both
traditional views on financial health and elements of financial hardship specific to rate design were
covered. The survey from was conducted during October, November and December 2016 and data was
obtained from 44,558 pilot participants.

Step 3 — Reduce data to a model: To prepare the data for step 3, all questions in the survey related
to economic or financial status were identified and interval-level indices were created out of ordinal or
categorical survey items as described below:

=  Calculated the CFPB financial well-being index using five Likert scale items. Scores ranged from
19 to 90, with a score of 90 corresponding to a very financially secure respondent.

¥ Adapted from Hinkin, T. R. (1998). A brief tutorial on the development of measures for use in survey questionnaires.
Organizational Research Methods, 2(1), 104-121. DOI: 10.1177/109442819800100106.

*¥The Consumer Financial Protection Bureau’s methods for the abbreviated version of their “Financial Well-Being Scale” were
followed. See the following documentation for full methodological details:
http://files.consumerfinance.gov/f/201512 cfpb financial-well-being-user-guide-scale.pdf
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=  Summed the response values for three 0 to 10 Likert scale items related to how the
respondent’s rate plan works for them.*® Scores range from 0 to 30, with 30 interpreted as high
agreement that the rate works well for the respondent.

=  Summed the response values for the number of times respondents had trouble paying both
their electricity bill and other important household bills.* Scores range from 0 to 6, with a score
of 6 corresponding to six or more times the respondent had trouble paying their important
household bills.

=  Summed the number of different methods a respondent used to pay their household bills
outside of using their current monthly income. Scores range from 0 to 10, with a score of 10
interpreted as the respondent using ten alternative methods (e.g., borrowing money from a
friend) to pay their bills.

= Kept one stand-alone 0 to 10 Likert scale item indicating concern about paying bills as-is, with a
10 meaning a respondent is very concerned about paying their bills.

The transformed data was analyzed using exploratory factor analysis (EFA).** EFA methods serve two
purposes: 1) as a data reduction method to identify items that are not useful; and 2) as a tool to reveal
underlying, or “latent”, patterns in the survey data. EFAs are ideal for exploring potential metrics
because the method groups (“loads”) related items together into “factors”.

Because the range of possible values on the items used in the EFAs varied considerably, respondent
values for these variables were standardized into z-scores, in which a score of zero reflects the sample
mean and a score of one is one standard deviation away from the mean. By standardizing responses, it is
possible to compare responses across items and understand that a z-score response of 3.2 is much more
extreme than a response of 0.74.

Throughout this process, statistical models were estimated using 30% and 50% of the full dataset of
respondents. This was done for two reasons: 1) to ensure that the same factors loaded on different
sized random subsamples of the data (vs. the full dataset) and 2) to reduce the excessive statistical
power stemming from the very large sample sizes obtained through the survey.

Because EFA is an exploratory method, initial models were run that included potentially relevant survey
items that were not included in the final model. The final model included four items as shown in Table
3.3-12 and explains 67% of the variance in answer choices.”

* Cronbach’s alpha =.91. Cronbach's alpha measures the internal consistency of the source variables included in the index.
0 Cronbach’s alpha = .84.

41 . . . .
To create a metric useful across California, survey responses were pooled across I0Us, climate zones, segments, and RCT
groups.

*? 67% of the variance explained means that these four items explain 67% of the variability in answer choices used in the model.
Typically, the variance explained from models using survey results range from 20% to 40%. A model that explains 67% of the
variability in answer choices suggests a very good fitting model.
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Table 3.3-12: EFA Results’

“ Factor Loading KMO Stat % Variance Explained

Concern for bill payment 0.869 67%

Problems paying bills 0.847

CFPB Financial well-being -0.669
# of alt. ways used to pay bills 0.569 x’=50.8, df=2, p<0.001

! A Maximum Likelihood extraction method was used.

Steps 4 and 5 — Confirm and validate the model: Confirmatory factor analysis (CFA) was used to
confirm and validate the EFA results. Figure 3.3-3 shows the path diagram depicting the four items
identified in step 3 and the correlation between the inputs and the latent “Economic Index” variable.

The statistics confirm that the model fits the data well.”®

Figure 3.3-3: Confirmatory Factor Analysis Output

Economic Index

Concern for bill Problems paying CFPB Financial Well- Number of alt. ways
payment bills Being used to pay bills
[y a

=21

To assess convergent validity, the Average Variance Extracted (AVE) was calculated, by averaging the
squared factor loadings. The above model results in an AVE score of 0.58. A value above .5 is acceptable.
To assess reliability of the items in the model, Cronbach’s alpha and Composite Reliability (CR) scores
were calculated. The resulting Cronbach’s alpha of .84 and CR of .84 indicate a good measure of internal
consistency between the four items the EFA identified as potential inputs to the economic index metric.

To calculate the final economic index scores, the four items were combined into one metric. For this
multi-step process, the z-scored values from the financial well-being index were inverted to match the
direction of the other three variables to be included in the index (where higher scores mean higher
economic difficulty). Values from these four items were then added into an initial score. To make the
metric more transparent, the metric was normalized such that a score of zero means the absence of
economic difficulty and 10 means complete economic difficulty as measured by the survey. The
following formula was used for normalizing the economic index metric:

2 X2=1.29, df=1, p=0.165 (a non-significant chi-square indicates a good model fit), RMSEA=0.007 (an RMSEA of less than 0.01
also indicates a good fit), CFl = almost 1 (a CFl over .95 indicates good fit).
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Economic Harship Score =

Figure 3.3-4 shows the distribution of economic index scores for all 2016 survey respondents.

Figure 3.3-4: Histogram of Economic index scores for All 2016 Survey Respondents

(Initial Index Score + Min Observed Index Score)

(Max Observed Index Score + Min Observed Index Score) :

3,000

2,000

Number of Respondents

1,000

Median=2.57

Mean=2.98

2 4

Economic Index Score

B

Most respondents (84%) provided responses to all questions necessary to calculate the economic index.
Non-CARE/FERA customers had higher response rates than CARE/FERA or other targeted segments, but

overall the question-level response rates were very high across all segments (Table 3.3-13).

Table 3.3-13: Response Rates for Economic Index Score Questions by Segment

% Responding to All
Climate Segment Hardship Questions

Total

v Nexanr

Hot

Moderate

Cool

Non-CARE/FERA
CARE/FERA

CARE/FERA - on or eligible
Below 100% FPG

100 to 200% FPG

Seniors

Non-CARE/FERA
CARE/FERA

CARE/FERA - on or eligible
Non-CARE/FERA
CARE/FERA

CARE/FERA - on or eligible

84%
88%
77%
79%
78%
78%
80%
88%
78%
79%
89%
79%
80%
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Step 6 - Replicate findings: Throughout steps 3 through 5, models were run using a separate subset
of the data to replicate findings in real time. This was possible because the sample of data collected for
this evaluation was large enough to allow for partitioning the data while still maintaining a large amount
of statistical power.

Health Index Development

One of the primary purposes of this study is to assess whether TOU rates increase health-related
incidents (resulting from reduced air conditioning use) for particularly vulnerable households, such as
seniors or low income customers living in hot climate regions. To test this hypothesis, information on
health-related incidents was gathered by asking respondents to report the number of times since June
2016 that they sought medical attention because it was too hot in their homes. Table 3.3-14 summarizes
the responses to this question for the full survey sample.

Table 3.3-14: Number of Times Needed Medical Attention Due to Excessive Heat'

Never 40,663 92.7%
One 1,065 2.4%
Two 599 1.4%

Three 345 0.8%
Four 211 0.5%
Five 233 0.5%

Six 185 0.4%

Seven 163 0.4%
Eight 136 0.3%
Nine 78 0.2%
Ten 69 0.2%

More than ten times 99 0.2%

Total 43,846 100%

! Question asked in survey: Since June 2016, how often, if ever, did you or any members of your household need medical
attention because it was too hot inside your home? Please select only one

Given the small number of respondents that chose an option other than “never”, an index was
constructed indicating whether the respondent’s household had at least one medical event due to
excessive heat, which served as the dependent variable for the analysis of health issues (Table 3.3-15).

Table 3.3-15: Proportion of Sample with at least One Heat-Induced Medical Event, by IOU"

. PGRE | sce |  sDGRE |
_m

No medical events 14,968 94% 14,413 92% 11,282 92%
At least one medical event 967 6% 1,190 8% 1,026 8%
Total 15,935 100% 15,603 100% 12,308 100%

! The data were intentionally not weighted during index development to keep indices relevant for the sample measured.

The health analysis was guided by the following two questions in accordance with P.U. Code 745(c)(2):

= Do senior citizens in hot climate regions experience unreasonable hardship related to health and
safety resulting from reduced air conditioning use?
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= Do customers eligible for CARE/FERA (economically vulnerable customers) in hot climate regions
experience unreasonable hardship related to health and safety resulting from reduced air
conditioning use?
To answer these research questions, responses to the health metric for customers that met the
following criteria were analyzed:

= Reported having some type of air conditioning at home.*
= Noted they had a disability that required their home to be cooled.

By limiting the analysis of the health index to customers with air conditioning and those who noted they
had a disability that required their home to be cooled, the ability to observe health effects caused by
TOU rates is maximized. For example, Table 3.3-16 shows the number and percent of customers citing
they had at least one medical event over the summer. The orange shading indicates the group of
customers identified as most relevant to assess health effects due to TOU rates. While customers
without air conditioning in their home but with a disability that requires cooling also have a higher
proportion of medical events across RCT groups, they are less likely to be affected by TOU rates.

Table 3.3-16: Health Index by AC in Home and
Whether Customer Has Disability Requiring Cooling'

No ACin Home

No Disability that | Has Disability that | No Disability that Has Disability that
Reqs Cooling Reqs Cooling Reqs Cooling Reqs Cooling

Health Index N % | N [ % | N | % | N_| %

No medical events 4,301 97% 253 81% 8,077 97% 1,429 80%

PG&E |Atleast one medical event 128 3% 60 19% 284 3% 352 20%
Total 4,429 100% 313 100% 8,361 100% 1,781 100%

No medical events 1,435 95% 116 69% 10,068 96% 1,944 80%

SCE |Atleast one medical event 75 5% 52 31% 419 4% 487 20%
Total 1,510 100% 168 100% 10,487 100% 2,431 100%

No medical events 2,940 95% 196 64% 6,733 96% 888 74%

SDG&E |At least one medical event 154 5% 108 36% 299 4% 320 26%
Total 3,094 100% 304 100% 7,032 100% 1,208 100%

! The data were intentionally not weighted during index development to keep indices relevant for the sample measured.

To statistically investigate whether TOU rates caused health difficulty due to reduced air conditioning
use, two-proportion z-tests were used to determine if the treatment and control groups differed
significantly in the proportion that had at least one medical event due to excessive heat in their home.

3.3.7 Question-Level Analytical Methods

Different statistical tests were used to analyze different types of survey questions. For “yes-no”
questions, a z-test for proportions was used to determine differences across RCT groups. For 0-to-10
Likert scale questions, t-tests were used to determine differences across RCT groups (e.g. mean ratings
between control respondents and rate 1 respondents). For Likert questions that used fewer levels of

”n o u n o«

rating, such as “never”, “sometimes”, “always”, chi-square statistics were used to compare the number

* These included ducted air conditioning, room air conditioning, or heat pumps.
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of respondents in each “level” across RCT groups. For all analyses, table notes are provided to indicate
the statistical test and alpha level that applies. Statistical details are provided in I0U-level electronic
Appendices E-Table 4.5-1, E-Table 5.5-1, and E-Table 6.5-1.

In addition, many of the survey questions are about the respondent who completed the survey
(respondent-specific) while other questions are about the whole household (household-specific).* For
example, the satisfaction rating questions are respondent-specific and the health index questions are
household-specific. In the discussion of the survey results, it is noted if the results are reported for the
whole household or only the respondent. Respondent-specific results do not provide the ability to infer
if the results apply to the whole household. For example, the questions about understanding TOU rates
are respondent-specific and it cannot be determined if other household members have a different level
of understanding than the respondent.

3.3.8 Caution on Sample Sizes and Statistical Significance

For individual question analyses, please interpret statistically Statistically Significant Differences

significant results with caution. There are many respondents May Not be Meaningful Differences

in each cell of this study and many questions yielded

- . The lar rv mple siz tain
statistically significant results that are not meaningful. For elarge survey'samp|elsizes obfained

for this evaluation provide an unusually

example, statistically significant differences were found high degree of statistical power. As

between average ratings of 6.7 and 6.1 for a control versus such, even quite small differences in

rate group t-test. A difference of 0.6 on an 11-point rating two values may be found to be

scale is not meaningful. s’gatistically significant. .However: such
differences may have little practical

Further, in the analysis across IOUs, climate region, and significance.

segments, more than 5,500 tables were generated and over
13,500 statistical tests were conducted. An alpha level of 0.05 was used to assess statistical significance,
and results in about a five percent error rate when “differences” are identified between groups. So
many statistical tests, and so many respondents, mean some reported differences that, while
statistically significant in the sample, are not significant in the real world. It is recommended to look at
overall patterns across rate groups and segments to identify meaningful differences that are caused by
TOU rates.

3.3.9 Understanding the Economic Index Metric

To facilitate understanding of the economic index scores, a series of Classification and Regression Tree
(CART) analyses were done to show how the economic index metric corresponds with respondents’
demographics and the original component questions. Because the economic index is a new metric, CART
analysis can be used to show average scores broken down by more concrete questions like income and
presence of children in the home. Respondent scores ranged from a low of zero to a high of 10, which
are the minimum and maximum scores anyone can get with this metric.

** Between 88% and 95% of respondents reported that their name is on the bill they receive from their IOU.
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Table 3.3-17* shows the relationship between the economic index metric and its component questions.
The average group index scores observed here range from a low of 0.86 to a high of 7.15, suggesting the
component items optimally differentiate economic index scores. The CART output also shows that the
number of times respondents had difficulty paying their bills and their concern rating about paying bills
help to differentiate index scores the most. Cutting back on essentials also served to distinguish subsets
of respondents with higher than average economic index scores. Further, for respondents with very high
economic index scores, whether a respondent left bills unpaid at the end of the month helped to further
differentiate respondents’ scores. Consequently, respondents who had difficulty paying their bills three
or more times since June 2016, worried about paying their bills, and had to leave bills unpaid at the end
of the month have the highest economic index scores.

Table 3.3-18 shows the relationship between key demographic questions and the economic index
metric. Customers who make less money, have a medical condition, or have children are more likely to
have higher economic index scores than respondents who make more money, have a higher education,
or do not have children living with them. The group with the highest average score in this analysis
consists of respondents who make between $17,000 and $25,000 dollars a year, have a medical
condition that requires them to be home during the day, and who have one or more children living at
home (average index score of 5.26 compared to the grand mean of 2.99).

* These tables are descriptive only. Statistical comparisons for TOU rate and control groups for each IOU are provided in
Sections 4, 5 and 6.
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PG&E Evaluation

4 PG&E Evaluation

This report section summarizes the design, implementation, and evaluation of the PG&E pilot. It begins
with a summary of the rate and other treatments that were tested in the pilot. This is followed by a brief
overview of the pilot implementation process, which includes a discussion of enrollment rates and
customer attrition. Section 4.3 presents the load impact estimates for each rate and complementary
treatment and Section 4.4 summarizes the bill impacts. Section 4.5 presents the survey results, including
key findings regarding hardship for selected customer segments. The final section contains a high level
summary and synthesis of the survey and impact findings.

4.1 Pilot Treatments Emphasis on Evening Peak Periods

PG&E filed its Advice Letter (AL) 4764-E on December 24,

2015 describing its plan to implement opt-in TOU pilots All three of PG&E'’s pilot tariffs have

peak periods that include the prime

as required under Decision 15-07-001. The Commission evening hours from 6 to 9 PM.

approved PG&E’s AL with some modifications on

February 25, 2016 (Resolution 4762-E). PG&E’s pilot plan
involves testing three TOU rate plans, which vary with respect to the number of rate periods and the
prices in each period, as summarized in Table 4.1-1 and Figures 4.1-1 through 4.1-3.

Table 4.1-1: Summary of PG&E’s TOU Rates

2 3 2

Summer
Rate Periods Winter 2 2 2
Spring N/A N/A 3
Hioh _ Summer 10.3 14.9 28.6
o ;fer‘zsrf;arl'c(i) Winter 1.9 2.6 1.9
Spring N/A N/A 18.0
Peak Period 4-9 PM 6-9 PM 4-9 PM
Duration of Peak 5 Hours 3 Hours 5 Hours
Super Off-Peak? No No Yes
Super On-Peak? No No No
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Figure 4.1-1: TOU Pilot Rate 1 (Hour Ending)*’

Summer

Weekday | Winter
Spring

Summer

Weekend | Winter

Spring

Figure 4.1-2: TOU Pilot Rate 2 (Hour Ending)

Tariff | Season | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | 9:00 |10:00{11:00|12:00|13:00|14:00|15:00|16:00|17:00|18:00|19:00|20:0021:00(22:00|23:00 | 24:00

Weekday | Winter

Spring

Partial Peak
39.27¢

Weekend

Figure 4.1-3: TOU Pilot Rate 3 (Hour Ending)

1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | 9:00 [10:00/11:00|12:00|13:00/14:00|15:00/16:00{17:00|18:00/19:00/20:00|21:00/22:00|23:00|24:00

Partial Peak
39.27¢

Tariff

Weekend| Winter

Spring

Prices in the figures do not reflect the baseline credit of 11.71¢/kWh. This credit is applied to usage up
to 100% of the baseline quantity in each climate region. The baseline credit significantly reduces average
prices, especially for lower usage customers.

Rate 1 is a simple, two-period rate with weekday peak period from 4 to 9 PM all year long and off-peak
prices in effect on all other weekday hours and for all hours on weekends. The tier-2, peak-to-off-peak
price ratio in the summer is roughly 1.3 to 1 and is very modest in the winter (non-summer months).

Rate 2 is slightly more complex than Rate 1 as it adds a summer “Partial-Peak” period covering the two
hours immediately preceding and the one hour immediately following the three-hour Peak period that
runs from 6:00 to 9:00 PM on weekdays and weekends. In order to offset the additional complexity
incurred with a third TOU period, PG&E kept the same prices in effect on both weekdays and weekends.

* The prices included in these figures are taken from PG&E’s filing and are subject to adjustments that may occur for PG&E’s
Rate 1 over the course of the pilot.
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Rate 3 is more complex than Rates 1 and 2. It includes TOU pricing in the spring (from March until May)
that differs from pricing in the winter in order to allow for lower prices during low-cost hours from 10:00
am until 4:00 PM to be charged in a “Super-Off-Peak” period. The “Super-Off-Peak” period coincides
with the period CAISO identifies as being at high risk for excess supply in the future. Rate 3 has the same
design as Rate 1 for the summer and winter seasons, with peak times from 4:00 to 9:00 PM and all other
hours being off-peak. In the spring, the peak hours are also the same as Rate 1, but the remaining hours
are divided into off-peak and super-off-peak periods.

In addition to the rate treatments summarized above, PG&E also offered a smartphone app to
approximately half of all pilot participants on one of the three rate plans (control group not included).
The HomeBeat app by Bidgely provides a means to visualize electricity usage data. In order to encourage
energy reductions, the app conveys a variety of useful information to TOU participants, including: pricing
information; TOU-specific performance feedback; bill projections, and energy saving tips informed by
user specific end use load disaggregation, in order to encourage energy savings.

The objective of this treatment is to assess the impact that the application has on customer acceptance,
engagement, satisfaction, and understanding of TOU rates and also to estimate load impacts of the
smartphone app if a sufficient number of pilot participants chose to use it. PG&E implemented the study
by randomly assigning customers into two groups, and offering the app to only one of the two groups.
Roughly 300 customers out of 7,016 who were invited to download the app successfully did so,
completed registration and connected the app to their accounts.

4.2 Implementation Summary

The sampling plan for PG&E’s hot climate zone oversampled selected customer segments such as low
income and senior households and oversampled CARE/FERA customers in climate regions designated as
hot, moderate, and cool. Table 4.2-1 summarizes the target enrollment for various treatments and
customer segments that was designed to meet the requirements in PG&E Resolution E-4762. PG&E’s
Rate 1 was the pilot tariff designated for oversampling in the hot climate zone for purposes of assessing
hardship for seniors and low income households. The sampling strategy in the hot climate region
involved a combination of recruitment from the general population as well as segment specific targeting
of seniors and low income customers based on information contained in PG&E’s Experian database.
Recruiting customers according to the plan in Table 4.2-1—and using the Experian data and assumptions
about the incidence rate of customers that meet the various income and age characteristics defined in
the resolution—would result in a distribution of enrolled customers by microsegment in the hot climate
region as shown in the column labeled “Count” in Table 4.2-2. The right hand column in the table shows
the required sample sizes for each segment from the Resolution. As seen, this would result in
enrollment that exceeds the required sample sizes in all cases. CARE/FERA customers were oversampled
in all climate regions.
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Table 4.2-1: PG&E Sampling Plan
Random Sample Targeted

Climate Segment Rat
725 600 600 725

CARE/FERA 1,000 | 1,000 4,650

Hot Non-CARE/FERA 1,150 600 600 1,150 500 500 4,500
Total 1,875 1,200 1,200 1,875 | 1,500 | 1,500 9,150

CARE/FERA 600 600 600 600 — — 2,400

Moderate | Non-CARE/FERA 600 600 600 600 — — 2,400
Total 1,200 1,200 1,200 1,200 — — 4,800

CARE/FERA 600 600 600 600 — — 2,400

Cool Non-CARE/FERA 600 600 600 600 — — 2,400
Total 1,200 1,200 1,200 1,200 — — 4,800

All CARE/FERA 1,925 1,800 1,800 1,925 | 1,000 | 1,000 9,450
Non-CARE/FERA 2,350 1,800 1,800 2,350 500 500 9,300

Total 4,275 3,600 3,600 4,275 | 1,500 | 1,500 | 18,750

Table 4.2-2: Distribution of Enrolled Customers on Rate 1 in PG&E’s Hot Climate Zone
by Customer Segment

Seniors < 100% FPG 335 313
Seniors > 100% FPG 1,132 313
CARE/FERA < 100% FPG 507 313
CARE/FERA > 100% FPG 1,218 313
100-200% FPG 790 313
Seniors 1,466 625
CARE/FERA 1,725 625

< 100% FPG 633 625
100-200% FPG 790 625

Prior to pulling the recruitment sample, selected customers were screened out from participating in the
pilot. A detailed accounting of all exclusion criteria is contained in Section 3.1 of Appendix Volume 1.
After applying all exclusions, PG&E had an eligible population of roughly 3.6 million customers.

4.2.1 Customer Recruitment

In order to determine the size of the recruitment sample needed to meet the enrollment targets
summarized above, and to assess the costs of various recruitment options, PG&E conducted a pre-test in
January 2016. The pretest varied the delivery mode (FedEx versus USPS), the total incentives paid out
and the timing of the incentive amounts (e.g., more upfront versus more tied to survey completion).
Eight different combinations of delivery mode and incentive combinations were tested on a sample of
1,970 customers. Response rates varied from a low of roughly 3% to a high of 13% with the average
response rate across all eight options equaling roughly 8%. While response rates for FedEx were more
than twice those for USPS, the cost was more than 10 times higher. As such, USPS delivery was chosen
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for pilot recruitment. Based in part on its own pretest results as well as those of the other two I0Us,
PG&E decided to offer a $200 enrollment incentive for the pay-to-play recruitment, with $75 paid after
enrollment, $50 for completion of the first survey in Fall 2016 and $75 for completion of the second
survey in Summer 2017.

Based on input from the pretests, PG&E decided to mail out roughly 350,000 invitation letters over a
four-day period starting on April 1, 2016. The solicitation emphasized the importance of the study, the
financial incentive participants would receive, what was expected from participants and what they could
expect over the course of the pilot, and the fact that participation was risk free due to bill protection. It
also set a cutoff date for enrollment of April 22. TOU rates were described in very general terms but the
specific rates included in the pilot were not described in detail as customers were to be randomly
assigned to the rate options after agreeing to be in the study.

The engagement letter provided a toll free phone number, a link to the PG&E TOU website, as well as a
postage paid enrollment card/form that customers could fill out and return to PG&E. The enroliment
form acted as a survey aimed at gathering important data regarding income, senior status, email
addresses, and a few other variables. Customers for whom PG&E had email addresses (approximately
1/3 of the sample) also received an email solicitation in about a week after the letter was sent. The
recruitment email conveyed the same messaging as the solicitation letter, and included a link to the
PG&E TOU website, as well as a Pilot hotline for enrollment.

Table 4.2.1-1 shows the number of customers that received solicitations in each segment, the number
who accepted the offer, and the acceptance rate. The overall acceptance rate for the non-app treatment
groups was 7%. Acceptance rates for the tariff treatment varied from a low of 5% for non-targeted, non-
CARE individuals in hot climate region, to a high of 11% for CARE individuals in cool climate region.
Importantly, the acceptance rates across groups are not directly comparable. For some sub-segments
that were under the target level by the April 22 close date, PG&E allowed enroliment to extend beyond
that date while cutting off those that exceeded the enrollment target. For one group, non-CARE
customers in the moderate climate zone, recruitment was far enough below the target level that PG&E
conducted outbound calling to meet the enrollment requirements. As such, the acceptance rates for
each group reflect a combination of different time periods and, in one case, a mixed mode recruitment
process near the end of the recruitment period. Given this, one cannot draw conclusions about how

acceptance rates differ across segments by simply comparing the rates in Table 4.2-3.
Table 4.2-3: PG&E Offers and Acceptances by Partition and Strata

Hot Climate Region

Category Non-Targeted

CARE Non-CARE CARE Non-CARE

Offers 66,534 87,890 49,999 25,000
Acceptances 4,393 4,144 4,442 1,815
Acceptance Rate 7% 5% 9% 7%
"
Offers 30,164 30,601 30,119 30,413 1,972 | 350,720
Acceptances 2,866 2,434 3,204 2,644 191 25,942
Acceptance rate 10% 8% 11% 9% 10% 7%

¢ Nexanr 57



PG&E Evaluation

In July 2016, roughly 50% of all customers who were enrolled on pilot rates received an invitation to
download the HomeBeat app by Bidgely. The invitation outlined the app’s functionality, step-by-step
instructions for download, as well as contact information for Bidgely and the TOU study phone line. The
invitation was sent by both email and mail, with very similar designs. As previously mentioned,
acceptance rates for the smart phone app were quite low.

4.2.2 Rate Assignment and Enrollment
Not all customers who agreed to participate in the pilot were actually placed on a TOU tariff or assigned
to the control group. There were several reasons why customers were not placed on one of the rate
treatments or assigned to the control group. First, their eligibility might have changed between the time
they were selected into the recruitment sample and when they accepted the offer, or between the time
they were assigned to a treatment condition and when enrollment was scheduled to occur, which was
on the first billing cycle date to occur after June 1. For example, a customer might have closed their
account, become a net metered customer, or enrolled into the medical baseline program during this
period, all of which would lead to being declared ineligible for the study.

Another reason why some customers who accepted the offer were not enrolled was due to over
recruitment. As indicated in Table 4.2-1, PG&E targeted to enroll 18,750 customers, but almost 26,000
customers accepted the pilot offer. In most strata, save for Non-CARE individuals in the moderate
climate region (which had a lower acceptance rate and proved difficult to meet the target), PG&E
accepted more than the target level of enrollees. Overall, PG&E accepted almost 21,000 customers into
the pilot and turned away 4,600 customers due to over enrollment. Both those declined due to over
enrollment or due to a change in eligibility were sent a decline notice and offered a 4-pack of LED light
bulbs as recompense.

Table 4.2-4 shows the progression of customers from acceptance to enrollment. Once ineligible
customers were eliminated and those who were declined due to over recruitment were purged from the
sample, the remaining customers were randomly assigned to treatment or control conditions. Another
change that occurred during this process was that some customers were reassigned to segments based
on data gathered through the enrollment survey. The original sample for targeted segments such as
seniors above and below the poverty level was based on information on income and the age of the
PG&E accountholder contained in PG&E’s Experian database. However, data on these variables was
collected from the vast majority of participants at the time of enrollment. As such, the enrollment
survey data was used first to classify customers, with the Experian data only used in the rare instances
when the respondent did not provide demographic data in their enrollment survey. In addition,
customers were reclassified using an alternative definition of senior households from the one used to
draw the original sample. The original sample was based on a definition of seniors tied to the age of the
customer of record on the account. Subsequently, the Commission directed the I0Us to define senior
households as any household where one or more people were aged 65 or older. This change increased
the number of senior households in the sample by about 10 percent.
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Once the cell assighments were made, customers were notified of their acceptance into the pilot
through the Welcome Package that was sent to customers. Study participants began receiving Welcome
Kits in mid-May, 2016 dependent on their individual treatment status. The treatment groups
(designated as, Time-of-day Study 4 to 9 pm, Time-of-day Study 6 to 9 pm and Time-of-day Study Three
Seasons for Rates 1, 2 and 3 respectively) received similar welcome kits outlining the entire study
timeframe, incentive requirements and schedules and bill protection and providing a telephone number
and treatment specific website for any inquiries. The welcome kits effectively illustrated Peak, Partial
Peak, Off-Peak, and Super Off-Peak periods using study-specific infographics, color-coded clocks, and
seasonal timelines. The welcome kits outlined an effective strategy for study participants to lower or
maintain their electricity bills by shifting usage from peak to off-peak times.

The control group also received a Welcome Kit explaining that they were to remain on their current
monthly rate plan throughout the study. The mailer included an outline of the entire study timeframe,
incentive requirements and schedules, as well as a telephone line for study inquires. Energy
conservation tips were also included in the mailer alongside a website link for further information.

4.2.3 Customer Attrition Opt-Out Rates Were Quite Low

Table 4.2-5 shows customer attrition from the pilot Only about 2% of customers dropped
off the pilot rates over the roughly six
month period from enroliment in June
through the end of December. Opt-out

between when customers were assigned to a rate in May
and December 31, 2016. Attrition over that period was

the result of changes in eligibility, customers closing rates were slightly higher in the hot
their account due to moving (e.g., customer churn), and climate region compared with the
customers actively choosing to opt out of the pilot. moderate and cool regions, and slightly

Attrition is divided into three periods: the time between higher for non-CARE/FERA customers
than for CARE/FERA customers, but all

rate assignment/ notification and when customers were . .
differences across regions and

submitted for a rate change; the time during the rate customer segments are small. There is
transition process; and the time between transfer onto no meaningful difference in the opt-out
the rate and December 31. rates across the three pilot tariffs.

Over this period, 2,417 customers left the pilot due either to ineligibility, moving or proactively dropping
out. Of this total, roughly 44% left because they moved location. Given that this period of time covered
roughly seven months (mid-May through December), this equates to approximately 152 customers
moving each month, or an annual churn rate of 1,824, or less than 10%. This is significantly less than the
assumed churn rate underlying the sampling plan, which was in the 15% to 20% range.

Out of the total attrition of 2,417, 2,178 (or 90%) occurred after customers were enrolled onto the rate.
Drop outs occurring over the roughly six month period following transition onto a rate (or control)
equaled 398, or 2.1% of the 18,583 customers who were enrolled onto a rate or placed into the control
group. Almost twice that number (788) became ineligible during that same period. The vast majority of
these were customers who switched their service to one of several Community Choice Aggregators
(CCAs) that are active in PG&E’s service territory. Losses to CCAs are concentrated in PG&E’s moderate
and cool regions and are expected to continue over the course of the pilot. These losses may lead to
sample sizes during the second summer of the study that dip below the minimum planning target in the
moderate and cool regions but are not expected to significantly impact the hot climate region test cells.
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Figures 4.2-1 through 4.2-3 show the cumulative opt-out rates over time for each test cell and climate
region. The cumulative number of opt-outs is highest in the hot region, second highest in the moderate
region and lowest in the cool region. The number of control customers dropping out is very low in all
climate regions. The cumulative opt-out rate in the moderate and cool regions is below 2% for all
customer segments and rates. In the hot region, the opt-out rate exceeds 2% for four customer-
segment/rate combinations, all of them involving non-CARE/FERA customers. Almost 4.5% of non-
CARE/FERA customers on Rate 3 in the hot climate region have dropped out of the study. Overall, opt
out rates were slightly higher for non-CARE/FERA customers than for CARE/FERA customers. While there
is evidence of an upturn in the opt-out rates starting in late July, after the first bills were sent out, there
is also evidence of a significant leveling off near the beginning of October, when customers were
transitioned to the winter rate period.

Figure 4.2-1: PG&E Opt Outs by Month — Hot Climate Region
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Figure 4.2-2: PG&E Opt Outs by Month — Moderate Climate Region
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Figure 4.2-3: PG&E Opt Outs by Month — Cool Climate Region
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Figures 4.2-5 through 4.2-7 show the overall attrition rate over time for each climate region, customer
segment, and TOU rate. As seen in Figure 4.2-4, the cumulative attrition is quite constant over time in
the hot region, with the final attrition rate ranging from a low of roughly 4% for the non-CARE/FERA
control group and a high of nearly 12% for CARE/FERA customers on Rate 3. The attrition in the
moderate and cool climate regions have a very different shape over time, with a significant increase in
attrition starting in August in the moderate region and in September in the cool region. These higher

rates coincide with more active transitions of customers to CCAs during those periods.

Figure 4.2-5: PG&E Attrition by Month — Hot Climate Region
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Figure 4.2-6: PG&E Attrition by Month — Moderate Climate Region

16.0%

Rate 1 Moderate CARE
Rate 2 Moderate CARE
Rate 3 Moderate CARE
Control Moderate CARE

—---Rate 1 Moderate Non-CARE
====Rate 2 Moderate Non-CARE
====Rate 3 Moderate Non-CARE
= === Control Moderate Non-CARE

14.0%

12.0%

10.0%

8.0%

6.0%

4.0%

20%

% of customers who are no longer in pilot

Jun-16 Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

© Nexanr

65



PG&E Evaluation

Figure 4.2-7: PG&E Attrition by Month — Cool Climate Region
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4.2.4 Education and Outreach Material

Study participants received Education and Outreach materials tailored to their individual treatment. The
treatment groups (Three Seasons, 4 to 9 pm, and 6 to 9 pm) received similar outreach materials that
reiterated the energy reduction tips, incentive requirements & schedules, peak and off-peak period
definitions, and general usage shifting strategy that was presented in the Welcome Kits. Customers in
each treatment group received outreach material entitled “Careful Consideration” and “Predict and
Control” depending on their customer segment. The materials differed in their message regarding the
participant’s attitude toward the study. The Careful Consideration material was entitled “This summer,
become a part of California’s cleaner energy future” whereas the Predict and Control material was
entitled “This summer, you have the control to shift your electricity usage and manage bills”. The tone
of the Careful Consideration leads the reader to believe they are involved in a larger effort to reduce
emissions, whereas the Predict and Control material evokes a very practical or utilitarian message.

4.2.5 Operational Challenges and Lessons Learned

PG&E’s experience implementing the Residential Opt-in TOU pilot has generated a number of insights
that may inform future pilots or the future transition of larger customer groups onto TOU rates. This
subsection summarizes key lessons learned from the pilot thus far. The insights are divided into four
sections: 1) general lessons learned that apply to all stages of pilot implementation, 2) lessons learned
from the Planning and Initiation phase, 3) lessons learned from the Recruitment phase, and 4) lessons
learned from the Operations phase.

General
Lessons learned:

= Clearly defined pilot objectives helped minimize scope creep.

= (Close and disciplined coordination within PG&E helped enable an on-time and on-scope pilot
launch
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= Tight timelines sometimes led to target completion dates for some milestones that were too
optimistic.
=  Collaboration across the three I0Us enabled the sharing of lessons learned in real-time, which
proved useful throughout the implementation process.
Objectives: The objectives of the Opt-in TOU pilot were clearly defined from the beginning, and it was a
product of extensive collaboration among multiple stakeholders prior to the start of pilot
implementation. The objectives, which are outlined in detail in the Nexant Time-of-Use Pricing Opt-in
Pilot Plan,48 were a useful reference point that has helped govern the entire implementation process,
from planning through operations. PG&E feels these objectives played a key role in keeping the pilot
focused and limiting scope creep.

Coordination: Implementing a pilot the size of the Opt-in TOU Pilot, particularly within such a short time
frame, required a significant amount of disciplined coordination among internal stakeholders from
multiple lines of business. From the beginning of the implementation process, PG&E held weekly
meetings with representatives from each key line of business to discuss progress toward key milestones,
issues, and risks. These meetings were critical in facilitating coordination across work streams, as it
allowed individual contributors to discuss interdependent deliverables in real-time.

Tight timelines: The project timeline was highly aggressive, with targets that were more optimistic than
is typically expected for projects of similar scope and magnitude. While PG&E was able to meet the
aggressive timeline and ensure a smooth customer experience, the project schedule led to elevated
risks, inefficient processes (favoring on-time completion at the expense of more thoughtful planning),
and little room for error. A more realistic timeline would have resulted in less manual work and stronger
reporting systems.

Collaboration: PG&E has also benefited from close collaboration with SCE and SDG&E. PG&E found it
useful to maintain a regular cadence of cross-IOU meetings to raise issues and develop or share
solutions given that the other two I0Us were also implementing pilots of similar scope on a similar
schedule. Even greater collaboration across I0Us, specifically within particular work streams, from the
start of the project would have been beneficial.

Planning and Initiation Phase
Lessons learned:

= The pilot recruitment “pre-test” generated extremely valuable insights that helped inform the
broader recruitment campaign.

=  Process maps helped establish a common understanding of the Opt-in Pilot’s key operational
processes and facilitated the close coordination of activities across lines of business. However,
due to timing and resource constraints, some of the processes were developed and socialized
later during the project lifecycle than planned. More extensive and comprehensive process
mapping during the early stages would have been useful to reduce the amount of
troubleshooting during the operations phase.

=  Each piece of marketing collateral required several versions, adding substantial complexity to
the initiation process.

48 George, S., Sullivan, M., Potter, J., & Savage, A. (2015). Time-of-Use Pricing Opt-in Pilot Plan. Nexant, Inc.
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The planning and initiation phase began in January 2016, after PG&E filed its advice letter with the
CPUC, and extended to the start of the pilot launch in June 2016. During this period, PG&E developed its
marketing materials, launched a small recruitment “pre-test,” established and tested the relevant IT and
operational processes, and trained customer service representatives in the lead-up to the pilot launch.

A major component of the planning phase was the pilot recruitment “pre-test”. The pre-test involved
recruiting an initial small batch of customers onto the pilot ahead of the full recruitment campaign in
order to test the impact of varying incentive amounts and pilot invitation delivery mechanisms on
customer acceptance. PG&E sent pilot invitations to 1,970 customers, testing two incentive amounts
(5175 and $250) and two delivery mechanisms (FedEx and USPS) within this population. Of the 168
initial acceptances, PG&E found that the higher incentive amount did not positively affect acceptance
rates. While the FedEx invitations led to higher acceptance rates than USPS invitations (11.7% vs 5.5%),
the difference was not large enough to warrant the higher cost of sending all invitations via FedEx. PG&E
used the information from the pretest to settle upon a $200 incentive sent via USPS. The observed
acceptance rates in the pre-test informed PG&E’s plan to send pilot invitations to 348,750 customers in
its full recruitment campaign in order to safely generate the minimum number of acceptances to fulfill
the sampling requirements of the pilot design.

PG&E found that the pre-test was an extremely useful exercise that enabled PG&E to develop a cost-
effective offer that would incentivize participation without overspending. The pre-test also generated
acceptance rates that helped PG&E calibrate the recruitment effort to avoid recruiting too few
customers (which would have affected PG&E’s ability to launch on time with the minimum number as
required by the pilot design) or too many customers (which would have led to more customers being
rejected from the pilot in order to keep total costs down).

In preparation for the operations phase, PG&E developed several process maps to document the
customer onboarding and support processes, including roles and hand-offs across PG&E’s lines of
business and key aspects of the customer journey. Overall, PG&E stakeholders expressed satisfaction
with the process mapping efforts and final deliverables, which provided significant detail into the
various operational steps and interdependencies, and facilitated coordination across lines of business.
However, the complexity of some processes, particularly those related to IT systems and reporting
requirements, were initially underestimated, leading to the need for real-time troubleshooting. In
addition, due to the short implementation timeline, some processes were socialized to key staff with
minimal time to prepare and troubleshoot. Having more time to develop these processes and integrate
them into PG&E’s standard training procedures would have led to a smoother pilot launch.

PG&E also found that the large number of versions for each piece of marketing collateral added a
significant amount of time and complexity to the implementation process. With four treatment groups
and the need to produce collateral in three languages, along with some marketing pieces that were
tailored to specific persona groups, the number of versions multiplied quickly. Each unique piece of
collateral went through PG&E’s internal quality control and approval process and was separately
tracked. This led to significant demands on internal resources and it is unclear whether the extra effort
and expense brought commensurate benefit. PG&E will consider the impact of multiple collateral
versions carefully in future, potentially much larger and more complex, customer transitions to TOU
rates.
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Recruitment Phase
Lessons Learned:
= Having a single team dedicated to customer recruitment and enrollment helped ensure that
PG&E could recruit the required number of customers within the short timeframe available.
= Recruitment required more labor hours than initially expected, largely due to customer
questions about the pilot’s eligibility requirements and other aspects of the pilot.
Recruitment began during the week of March 27, 2016, with the first batch of 348,750 letters
distributed to customers that week, and enrollments were accepted through the first week of May 2016.
PG&E successfully recruited a sufficient number of customers into each of the segments defined in its
initial sampling plan and ultimately accepted 21,001 customers into the pilot.

PG&E contracted with a third party consultant to serve as the first point of contact for all three
enrollment channels: website, call center, and mail. This allowed for a well-coordinated and closely
controlled recruitment process that could be initiated and wound down with relative speed and
efficiency. PG&E received updated enrollment counts across all three channels daily, which enabled
PG&E to closely monitor how quickly the customer segments were being filled. It also enabled PG&E to
quickly close specific customer segments to new enrollment once the maximum numbers were reached.
The arrangement also enabled data from the enrollment survey to be routed to a single database, which
allowed for quick ad hoc analyses throughout the recruitment phase.

While the recruitment process went smoothly overall, the labor requirements to complete the
recruitment exceeded PG&E’s initial expectations. In particular, PG&E underestimated the amount of
time that customer service representatives needed to spend on the phone with prospective pilot
enrollees. A significant number of customers called in with questions about the seven eligibility
requirements and other aspects of the pilot, such as bill protection after the first 12 months. While this
led to some lag in enrolling customers, the issue was not severe enough to seriously affect the
recruitment effort.

Operations Phase
= Many processes and tools developed for the Opt-in Pilot are not scalable to a broader rollout of
residential TOU rates.

=  The rollout of the end of summer survey was hampered by technical bandwidth issues, which
affected the customer experience. Survey delivery should be spaced out to mitigate these risks
in the future.

= The need to produce several unanticipated customer communication pieces exacerbated
PG&E’s resource constraints.
= The adoption rate of the smartphone app was much lower than anticipated.
Given the short amount of time PG&E had to prepare for the pilot, as well as its temporary nature with
discrete start and end dates, it was not possible, or necessarily desirable, to fully develop and integrate
pilot-specific processes and tools into PG&E’s overall operational systems. Therefore several temporary
operational processes and tools were developed to facilitate pilot operations.

For example, PG&E established temporary online microsites for pilot participants that were not
integrated with its primary website and customer portal, www.pge.com. In addition, many billing
operations processes, such as identifying customers that become ineligible to continue participating in
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the pilot (e.g. due to qualifying for a Medical Baseline Allowance or joining another PG&E program such
as Solar Choice or SmartRate), had to be performed manually. To add to the complexity, the pilot’s
unique reporting requirements, such as the need to document when customers became ineligible and
the reasons why, led to additional manual transactions, review, and troubleshooting. While PG&E’s staff
has been able to meet the pilot’s business requirements given its size of 20,001 initial participants, a key
lesson learned is that the vast majority of these processes will need to be automated when the number
of customers transitioning to TOU increases by several orders of magnitude.

PG&E also found opportunities for improvement in the survey administration process. Pilot participants
across all three 10Us received the end of summer 2016 survey at the same time, which overloaded the
survey administrator’s servers and affected customers’ ability to complete the survey upon receipt of
their invitation. The survey administrator also did not anticipate the volume of calls that the survey
would generate. The IOUs underestimated customers’ interest in and desire to complete the survey as
soon as possible. Future surveys should be administered in waves to mitigate the risk of server issues.

Additionally, PG&E did not in its initial planning account for all of the customer communications that
would be needed throughout the project lifecycle. For example, customers who were declined from the
pilot due to oversubscription and customers made ineligible to continue participating (for example, after
defaulting onto Community Choice Aggregation) needed to be contacted via mail. PG&E was able to
produce the necessary marketing collateral to ensure a quality customer experience, but improved
planning of all marketing-related deliverables throughout the pilot would have led to a more accurate
accounting of marketing resource needs and less ad hoc implementation.

PG&E also found that adoption of the smartphone app has been low. Results from the most recent
email marketing effort in January 2017 were disappointing with unique click-through rates of 1 —1.8%,
which underperforms averages for both industry and PG&E residential email click-through rates. In
addition, registration of the app is a somewhat complicated process, which led to some attrition. A total
of 600 users (out of about 6,000 who were offered the app) downloaded the app, and only about half of
them completed the registration process. PG&E is considering that the app may be a niche offering for
some customers but may not be a tool for assisting a majority of customers to succeed on a Time of Use
rate.

4.3 Load Impacts

This section summarizes the load impact estimates for the three rate treatments tested by PG&E. The
CPUC resolution approving PG&E’s pilot requires that load impacts be estimated for the peak and off-
peak periods and for daily energy use for the following rates, customer segments, and climate regions:
= Seniors, CARE/FERA customers, non-CARE/FERA customers and households with incomes below
100% of FPG in PG&E’s hot climate region for Rate 1;

=  For all three rates for all customers in PG&E’s service territory as a whole and for all customers
in PG&E’s hot and moderate climate regions; and

= For CARE/FERA and non-CARE/FERA customers on each rate across PG&E’s service territory as a
whole.

In addition to these required segments, Nexant estimated load impacts for CARE/FERA and non-
CARE/FERA customers for each rate for each climate region. Load impacts are reported here for each
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rate period for the average weekday, average weekend and for the average monthly peak day for the
summer months of July, August and September®® for each rate, climate zone and customer segment
summarized above. Underlying the values presented in the report are electronic tables that contain
estimates for each hour of the day for each day type, segment and climate zone and for each month
separately. These values are contained in Excel spreadsheets that are available upon request through
the CPUC. Figure 4.3-1 shows an example of the content of these tables for PG&E Rate 1 for all eligible
customers in the service territory. Pull down menus in the upper left hand corner allow users to select
different customer segments, climate regions, day types (e.g., weekdays, weekends, monthly peak day)
and time period (individual months or the average of July, August and September).

* Estimates were not produced for the month of June because enrollment changed dramatically from the beginning to the end
of the month and the estimates would not be comparable to those for other months.

v Nexanr 71



4] 1UDXoN

VN VN 0¢°0 o %9} 920 9k ev9l  umi Areg buiou 110
¥esdH0 8208 100 00~ | %g0- | 000 290 | 290 4 iPU3 oK
Yesdyo | 8708 000 00 %S0 000 110 110 e s ¥ €2 2 1z 0C 6 8 L 9 S b€z MO 6 8 L 9§ ¥ € T | -
Yead o 820$ 200 000 %E | 100 160 260 144

dead  L£0$ 100 500 %G 900 960 'l i oros | Al AR R B R.AE.D R R B B B o N | SLBE o

deed | L£0$ 100 500 %L 900 660 S0'k 0z

deed  L60$ 80°0 900 %9 200 w0l 60'} 6l v/ A B AR B RN ERERERRRRRRRRRREERER

deed  L60$ 100 500 %09 900 00t 90l 8l T

¥ead | LE0$ 900 00 %S 500 €60 860 L} Sogog 00
¥eed4o 820§ 100 100" %0 000 | 680 680 ol T \ul\ U z
%ead o 820$ 000 00 %0 00 080 080 Gl = 0708 090
%eed o 820$ 000 00 %60 100 €L0 €L0 vl 2
dead o 820$ 000 00 %0k 100 190 190 £l 050 080
Yeed o 820$ 000 00 %L 00 290 190 4
%ead o 820$ 000 00 %Sk 0 850 180 W 090 ~—— 00}
%ead o 820$ 000 00 %Lk 0 950 950 0l
%ead o 820$ 000 0o %k 100 y50 ¥S'0 6 0408 0z
Eed 40 8208 000 o %91 o r50 €50 8 [eAIBJU| 8OUBPYUOD %06 edw|—— MY Ie8lL—— MY SOUBlBjey —— UMWY Jed 80ud
Yeed o 820$ 100 0o %20 000 8v'0 8t'0 L
dead o 820$ 100 000 %1 000 o o 9
%ead o 82°0$ 100 000 %80 000 6€0 6E0 g 060 | 20 %9 , 920 b9k | ey9L | umihieg
Yead o 820$ 100 000 %80 000 6€0 6€°0 4 VN YN | WN YN VN VN Yead 4O Jadng 8zt'9 siawiojsn pajeall
dead 4o 820% 100 10°0- %0'0 000 o o 3 000 000 %0~ 000 = 650 650 Jeed 4O fepyoop ebesony  [ECIVR.CT
dead Jo  820% 000 00 %E0- 000 570 570 4 VN | WIN YN WN YN VIN  leed [eiked 910z sequydag ‘snbny “Anr |IEL
Yed o | 870$ 100 10°0- %} 0- 000 150 F 900 | 900 %8S 900 860 0’ Yead | aley [ ey |

150
[eAB)u| Jedw) M b [eAld)u| M
POUSd 22U3PLUOY %06 Juadiad H3ealL ELITEIETEN| % 20UBPLUOY %06 |Iuadiad Mt jesiL EE ¥

(s1owo3sn9 ||y ‘Aepyasap) Jowwng abeidAy ‘| ajey 3899d)
yoday siy} ul paziiewwng sjoedw) peo BulAjaapun sajgel 21U0J393|3 JO Juadjuo) jo ajdwexy :j-¢ ' a.inbi4

uolienjens 3'30d



PG&E Evaluation

Table 4.3-1 shows the weights used when aggregating CARE/FERA and non-CARE/FERA customers within
each climate region and when aggregating across climate regions to produce estimates at the service
territory as a whole. The weights are based on the eligible population contained in each customer
segment and climate region.

Table 4.3-1: Weights Used for Aggregating up to Climate Region and Service Territory

Eligible for . Climate
. Population .
Segment Pilot Weight Region
Participation Weight
Hot CARE 548,819 15.4% 39.2%
Non-CARE 850,419 23.8% 60.8%
Moderate CARE 220,803 6.2% 17.2%
Non-CARE 1,059,794 29.7% 82.8%
Cool CARE 192,156 5.4% 21.5%
Non-CARE 700,745 19.6% 78.5%
Total 3,572,736 100.0% n/a

Table 4.3-2 shows the weights that were used to aggregate up from the customer subpopulations to the
CARE/FERA populations in the hot climate region for each group of customers assigned to rate and
control conditions. These weights are based on the number of customers that were enrolled into the
study from the general population recruitment category in the hot climate region. Since customers in
the sub-segments (e.g., below 100% of FPG, 100 to 200% of FPG, seniors) contained in this general
population group were not over or under sampled, the shares of each sub-segment in this group are
conceptually analogous to the shares in the CARE/FERA and non-CARE/FERA segments contained in
other climate regions.

The remainder of this section is organized by rate treatment — that is, load impacts are presented for
each relevant customer segment and climate region for each of the three rates. Following the summary
for each rate, load impacts are compared across rates. This comparison is made only for the hours
within each peak period that are common across all three rates (6 to 9 PM). Because the rates differ
with respect to the length and timing of peak and off-peak periods, differences in load impacts across
rates for any particular rate period may be due not only to differences in prices within the rate period
but also due to differences in the length or timing of the rate periods.

As discussed at the outset of Section 4, in addition to the three rate treatments, PG&E offered a smart
phone app to a subset of roughly 7,000 customers. However, only a few hundred customers successfully
downloaded the app. This small sample size does not support estimation of load impacts for this self-
selected group of customers. Survey information on customer perceptions about the smart phone app is
summarized in Section 4.5.2.
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PG&E Evaluation

4.3.1 Rate 1

PG&E’s Rate 1 is a two-period rate with a peak-period
from 4 to 9 PM on weekdays. In summer, for electricity
usage above the baseline quantity, prices equal
roughly 42.0 ¢/kWh in the peak period and 31.7¢/kWh
in the off-peak period. All usage on weekends is priced
at the off-peak price. For usage below the baseline
quantity, a credit of 11.7 ¢/kWh is applied.

Figure 4.3-1 shows the average peak-period load
reduction in percentage terms for Rate 1 for PG&E’s
service territory as a whole and for each climate
region. Figure 4.3-2 shows the absolute load impacts
for each region. The lines bisecting the top of each bar
in the figures show the 90% confidence band for each
estimate. If the confidence band includes 0, it means

Key Findings for PG&E Rate 1

On average, customers on Rate 1
reduced peak period usage by almost
6%. The average load reduction was
highest in the hot climate region,
second highest in the moderate region
and lowest in the cool region.
CARE/FERA customers had lower
average load reductions than non-
CARE/FERA customers. Senior
households in the hot climate region
had load reductions very similar to non-
senior households. Load reductions for
households with incomes below 100%
of FPG in PG&E’s hot climate region
did not produce statistically significant
reductions in peak period loads.

that the estimated load impacts are not statistically different from 0 at the 90% level of confidence. If
the confidence bands for two bars do not overlap, it means that the observed difference in the load

impacts across the two bars is statistically significant. If they do overlap, it does not necessarily mean
that the difference is not statistically significant.”® In these cases, t-tests were calculated to determine

whether the difference is statistically significant.>

Figure 4.3-1: Average Percent Load Impacts for Peak Period for PG&E Rate 1°
(Positive values represent load reductions)
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3.0%

2.0%

1.0%

Percent Impact during
Peak Period
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mPercent Impact 5.8% 6.7%

4.6% 4.0%

kW Impact 0.06 0.11

0.04 0.02

*0 For further discussion of this topic, see https://www.cscu.cornell.edu/news/statnews/stnews73.pdf.

! The test was applied at the 90% confidence level which means that a t-value exceeding 1.65 indicates statistical significance.

2 pG&E Rate 1 summer impacts represent July through September 2016.
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PG&E Evaluation

Figure 4.3-2: Average Absolute Load Impacts for Peak Period for PG&E Rate 1
(Positive values represent load reductions)
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As seen in the figures, all of the average peak-period load impacts for the service territory as a whole
and for each climate region are statistically significant at the 90% level of confidence. On average, pilot
participants across PG&E’s service territory reduced peak-period electricity use by 5.8%, or 0.06 kW,53
across the five-hour peak period from 4 to 9 PM. The average peak-period load reductions range from a
high of 6.7% and 0.11 kW in the hot climate region to a low of 4.0% and 0.02 kW in the cool climate
region. In the moderate climate region, load reductions equal 4.6%, or 0.04 kW. The variation in
absolute impacts across climate regions is much greater than the variation in percent impacts due in
large part to variation in electricity usage (e.g., the reference load) across regions and all differences
across regions are statistically significant. For percentage impacts, the difference is statistically
significant between the hot and moderate regions but not between the moderate and cool regions.

Table 4.3-3 shows the average percent and absolute load impacts for each rate period for weekdays and
weekends and for the average monthly system peak day for the PG&E service territory as a whole and
for the participant population in each climate region. The percent reduction equals the load impact in
absolute terms (kW) divided by the reference load. Shaded cells in the table contain load impact
estimates that are not statistically significant at the 90% confidence level. The percentage and absolute
values in the first row of Table 4.3-3, which represent the load impacts in the peak period on the
average weekday, equal the values shown in Figures 4.2-1 and 4.2-2, discussed above.

> The kW value represents the average kWh/hour across the five hour peak period. It is not an instantaneous measure of peak
demand during the period. The value can be multiplied by the number of hours in the peak period to determine the total
reduction in electricity use (kWh) that occurred over the period.
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PG&E Evaluation

The reference loads shown in Table 4.3-3 represents estimates of what customers on the TOU rate
would have used if they had not responded to the price signals contained in the TOU tariff. As seen in
the table, average hourly usage during the peak period is roughly 1 kW for the service territory as a
whole, and around 0.68 kW over the 24 hour average weekday. In the hot climate region, average usage
in the peak period is more than 50% larger, at 1.58 kW. Average usage in the moderate region is 0.83
kW and in the cool region, at 0.49 kW, it is roughly one third what it is in the hot region.

When examining the change in usage across rate periods, it is important to keep in mind a reduction in
peak-period usage could result from conservation (e.g., using air conditioning during the period without
doing any pre-cooling or without experiencing a snapback effect after the end of the period) or from
load shifting (doing laundry in the off-peak period rather than the peak period). An increase in off-peak
usage could be the result of load shifting from the peak to the off-peak period, from increased energy
use during the off-peak period unrelated to load shifting (e.g., less careful attention to lighting usage
because rates are lower in the off-peak period), or both.

As seen in the Table 4.3-3, on the average weekday, there were small but statistically significant load
increases in the off-peak period in the service territory as a whole and in the moderate and cool climate
regions. In the hot region, there was no statistically significant change in average electricity use in the
off-peak period.

A reduction in daily electricity use (depicted by positive values in the row labeled Day in the table)
means that the combination of changes in use across all rate periods resulted in less electricity use for
the day as a whole. As seen in Table 4.3-3, for the service territory as a whole, there was a 1.6%
reduction in daily electricity use on the average weekday. In the hot climate region, the estimated
conservation effect equals 2.3% while in the moderate region, it is 0.9%. In the cool climate region, the
estimated reduction in electricity use is not statistically significant.

While the daily reduction in electricity use for Rate 1 is small in percentage and absolute terms, this
average is spread over 24 hours each day, so the average reduction in electricity use on weekday equals
roughly 0.26 kWh.> Over three months, this adds up to about 16 kWh per customer. If this average
conservation effect was provided under default conditions and, say, 90% of the eligible population of
roughly 3.5 million customers in PG&E’s service territory remained on the rate, the total reduction in
electricity use over the three-month period would equal more than 57 Gwh. This is quite significant. It is
roughly half of the total reduction of 107 Gwh obtained for the entire year from roughly 1.5 million
customers who received PG&E’s Home Energy Reports program in 2014.>°

On PG&E’s Rate 1, off-peak prices are in effect all day on the weekend. In spite of these lower prices, for
the service territory as a whole, the load impact estimate indicates that participants reduced electricity
usage on the weekend relative to what they would have used on the OAT. Statistically significant
conservation savings are also seen on the weekend in the hot and moderate climate regions.

** The value in the table, 0.01 kW, is actually 0.011 kW. When multiplied by 24 hours, the estimate kWh reduction equals 0.26
kWh per day.

% Sullivan, M., & Savage, A. (2016) 2014 Energy Efficiency Savings Estimates, Pacific Gas and Electric Company, Home Energy
Reports Program. Nexant, Inc.
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PG&E Evaluation

The monthly system peak day estimates represent the average across the three weekdays, one each in
July, August, and September, when PG&E’s system peaked in 2016. This day type is a standard one for
which impacts are estimated for all demand response programs and is included here so that results can
be compared with other rate and demand response programs at PG&E. Reference loads are higher on
these days than on the average weekday. For the service territory as a whole, the percent reduction in
peak period loads, 7.5%, is greater than on the average weekday (5.8%) and the absolute load reduction,
0.10 kW, is significantly greater than on the average weekday (0.06 kW).

Figures 4.3-3 and 4.3-4, respectively, show the percentage and absolute peak period load impacts for
Rate 1 for CARE/FERA and non-CARE/FERA customers for the service territory as a whole and for each
climate region. For the service territory as a whole, and in the hot and cool climate regions, both the
percent and absolute load impacts in the peak period are greater for non-CARE/FERA customers than for
CARE/FERA customers, often significantly greater. For example, in the hot climate region, the average
weekday peak period reduction is 8.7% and 0.14 kW for non-CARE/FERA customers whereas for
CARE/FERA customers, the average reduction is 3.2% or 0.05 kW, which is only one third as much as for
non-CARE/FERA customers. Load reductions in the cool climate region are significantly less than in the
hot region for both segments and the difference between the two segments is also significant.
Interestingly, in the moderate climate region, the difference between the two segments is small and is
not statistically significant.

Differences between the hot and cool climate regions and CARE/FERA and non-CARE/FERA are typically
driven by the differing levels of discretionary load. As shown in Table 4.5-57, in hot climate regions more
customers have air conditioning compared to the cool regions. Air conditioning temperature is
something relatively easy to adjust and relatively small adjustments can produce a significant difference
in electricity usage. Customers in the cool regions who don’t have air conditioning have fewer
discretionary loads that can be adjusted to reduce energy usage. Similarly to the differences in
discretionary load between the hot and cool climate regions, CARE/FERA customers with lower incomes
typically have less discretionary load, and are less likely to have air conditioning within a given climate
region, than non-CARE/FERA customers. While air conditioning ownership isn’t the only factor
influencing the findings, it is an important example of a key driver.
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Figure 4.3-3: Average Percent Load Impacts for Peak Period for PG&E Rate 1
for CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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Figure 4.3-4: Average Absolute Load Impacts for Peak Period for PG&E Rate 1 for
CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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PG&E Evaluation

Table 4.3-4 shows the estimated load impacts for each rate period and day type by climate zone and for
the service territory as a whole for non-CARE/FERA customers and Table 4.3-5 shows the estimated
values for CARE/FERA customers. It should be noted that, for the service territory as a whole,
CARE/FERA customers have average peak-period loads that are slightly larger than non-CARE/FERA
customers (1.08 for CARE/FERA and 1.02 for non-CARE/FERA) but within each climate region,
CARE/FERA customers use less electricity during the peak-period than non-CARE/FERA customers. In the
hot, moderate, and cool climate regions, non-CARE/FERA households use 14%, 25%, and 10% more
electricity during the peak period, respectively, than do CARE/FERA households. Similar ratios exist for
average weekday daily electricity use. This pattern across and within climate regions reflects the fact
that in PG&E’s service territory, a greater percent of CARE/FERA customers live in the hot climate region
than in the moderate and cool region but within each region, a greater share of CARE/FERA customers
may live in smaller houses and perhaps have a higher concentration of multi-family housing than non-
CARE/FERA customers.

For the service territory as a whole, both customer segments reduced average daily usage on weekdays
by more than 1%. On weekends, non-CARE/FERA customers reduced electricity use by 1.4% while
CARE/FERA customers had a smaller reduction in electricity use (0.6%). In the hot climate region, non-
CARE/FERA customers reduced electricity use on weekdays by 3%, nearly three times more than for
CARE/FERA customers (0.9%). In the cool climate region, CARE/FERA customers had a small but
statistically significant increase in daily electricity use on weekdays while non-CARE/FERA customers had
a small, but statistically insignificant reduction in electricity use.
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PG&E Evaluation

As discussed earlier in this section, certain groups were oversampled and assigned to Rate 1 in PG&E’s
service territory. The Commission’s Resolution approving PG&E’s pilots required that load impacts be
estimated for Rate 1 in the hot climate region for senior households and for households with average
incomes below 100% of FPG. Figure 4.3-5 shows the percent load reduction during the peak period on
average weekdays for each of these customer segments and Figure 4.3-6 shows the load impacts in
absolute terms. Table 4.3-6 shows the estimated values for other rate periods and day types for each
segment and for the hot climate region as a whole.

A comparison of the values in Figures 4.3-5 and 4.3-6 with those for the hot region in Figures 4.3-1 and
4.3-2 shows that load impacts for senior households were very similar to the hot climate region,
participant population as a whole in both percentage (7%) and absolute (0.10 kW) terms. The reference
load for senior households (1.46 kW) is also similar to that of the general participant population in the
hot climate region (1.58 kW). That is, senior households do not, on average, consume materially less
electricity than the average customer in PG&E’s hot climate region. Estimated load impacts in the off-
peak period, which were not statistically different from 0, and a 2.3% reduction in daily energy use on
weekdays indicates that senior households did more conservation than load shifting. This conservation
effect carried over into the weekend, which showed a 1.7% load reduction on average over the summer.
Peak-period load reductions on the average monthly system peak day were the same in percentage
terms (7%) as on weekdays but were higher in absolute terms because average reference loads were
higher on the monthly system peak days.

Peak period load impacts for senior households in the hot climate region on CARE/FERA rates equaled
4.6%, or 0.06 kW while non-CARE/FERA seniors had average load reductions of 8.1% and 0.13 kW. These
values were also quite similar to the values for all CARE/FERA and non-CARE/FERA households in PG&E’s
hot climate region.

Figure 4.3-5: Average Percent Load Impacts in the Peak Period on Weekdays
for PG&E Rate 1 for Senior Households and Households with Incomes Below 100% of FPG
(Positive values represent load reductions)
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PG&E Evaluation

Figure 4.3-6: Average Absolute Load Impacts in the Peak Period on Weekdays
for PG&E Rate 1 for Senior Households and Households with Incomes Below 100% of FPG
(Positive values represent load reductions)

0.12
0.10
i
0T
o O 0.08
Q=
E @ 0.06
— O
; X 004
x ©
P g 0.02
)
=2 O oo00
o) c
0 = 002
o 3 .
< © -0.04
’ Below 100% FPG Senior
Hot
Percent Impacts -0.4% 7.0%
mAbsolute Impacts -0.01 0.10

The load impacts for households with incomes less than or equal to 100% of FPG were quite different
from those of senior households or the general population. These households did not reduce load at all
during the peak period (the estimated values were not statistically different from 0). In fact, low income
households increased usage significantly in the off-peak period on average weekdays, monthly system
peak days and on the weekend. Daily electricity use increased by roughly 1.9% on weekdays and 1.6%
weekends. It is also worth noting that reference loads for these households were nearly identical to
loads for CARE/FERA customers in the hot climate region (as shown previously in Table 4.3-5) and were
only about 7% lower than the overall population in the hot climate region. Put another way, low income
households are not, on average, low users of electricity in PG&E’s hot climate region but they are low
responders to TOU price signals in this instance.”’

> As seen in Section 5, results in SCE’s service territory are quite different.
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PG&E Evaluation

4.3.2 Rate 2

PG&E’s Rate 2 differs from Rate 1 in several important
ways. First, Rate 2 has three rate periods on weekdays in
the summer, rather than two rate periods. Second, the
Rate 2 peak period is a shorter, with a three-hour peak
period covering only the evening hours from 6 to 9 PM
compared with the five-hour peak period from 4 to 9 PM
in Rate 1. Rate 2 has a partial peak period from 4 to 6
PM and from 9 to 10 PM. Finally, on weekends, the
same three rate periods as on weekdays are in effect
with Rate 2, whereas for Rate 1, all weekend hours are
charged at the off-peak, weekday price. Rate 2 peak-
period prices above the baseline usage amount are

Key Findings for PG&E Rate 2

Rate 2 has a shorter peak period than
Rate 1, with peak hours covering just
the evening hours from 6 to 9 PM, but
has a shoulder period from 4 to 6 PM
and 9 to 10 PM. TOU rates are also in
effect on weekends. The average peak
period load reduction was 6.1% across
the PG&E service territory and the
pattern of load reductions across
climate regions and between
CARE/FERA and non-CARE/FERA
customers was similar to Rate 1. Load
reductions on weekends were similar to
weekday reductions in all rate periods.

about 2.5 ¢/kWh higher than Rate 1 peak period prices and the off-peak price for Rate 2 is roughly 2.0
¢/kWh lower. The shoulder period price for Rate 2 is 39.3 ¢/kWh.

Figures 4.3-7 and 4.3-8 show the percent and absolute load impacts for the weekday peak period for

Rate 2 for PG&E’s service territory as a whole and for each climate region. From a policy perspective, it is
important to note that there are statistically significant and materially significant load reductions in the

Rate 2 peak period, which coincides completely with evening hours from 6 to 9 PM. The magnitude and
pattern of load reductions across climate regions are similar for Rate 2 compared with Rate 1. The
average weekday peak-period load reduction for Rate 2 equals 6.1% and 0.06 kW. The estimated
impacts in the hot region (6.8% and 0.11 kW) are nearly identical to the Rate 1 reductions as are the

estimates for the cool region. In the moderate climate region, the percent reduction in the peak period
on weekdays for Rate 2, 5.8%, is higher than the 4.6% reduction for Rate 1 but this difference is not

statistically significant. The difference in absolute load reductions across hot, moderate, and cool

climate regions is statistically significant in all cases. The difference in percentage impacts is statistically

significant between the moderate and cool regions but not between the hot and moderate regions.

Table 4.3-7 contains load impact estimates for each rate period and day type for Rate 2. Importantly,
peak-period load reductions are similar on weekends and weekdays. Peak-period reductions on the

monthly system peak days are 50% larger in percentage terms and twice as large in absolute terms for

the service territory as a whole. The biggest difference between average weekday and monthly peak day

values occurs in the moderate climate region, where absolute load reductions nearly tripled on the

monthly peak days compared with the average weekday.

For the service territory as a whole, load reductions during the partial peak period were roughly half as
large as peak period load reductions on weekdays and weekends, and about 33% lower on the average

monthly peak day. All day types show statistically significant increases in off-peak usage for Rate 2.

These increases were much larger than for Rate 1, and the difference between the two rates is

statistically significant, even though the hours covered by the off-peak period are quite similar for both

rates. The change in daily electricity use is also quite different between Rates 1 and 2, with the
conservation effect being much less for Rate 2 (0.4%) compared with Rate 1 (1.6%) on the average

weekday.
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PG&E Evaluation

Figure 4.3-7: Average Percent Load Impacts for Peak Period for PG&E Rate 2%
(Positive values represent load reductions)
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Figure 4.3-8: Average Absolute Load Impacts for Peak Period for PG&E Rate 2
(Positive values represent load reductions)
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PG&E Evaluation

Figures 4.3-9 and 4.3-10 show the estimated peak period load impacts for Rate 2 for CARE/FERA and
non-CARE/FERA households for the service territory as a whole and for each climate region. All of the
peak period load reductions are statistically significant except for CARE/FERA customers in the cool
climate region. There are significant differences in load reductions between the two segments, with load
reductions for non-CARE/FERA households being much larger in both percentage and absolute terms
than for CARE/FERA households. All of the differences in impacts between the two segments within
each climate region are statistically significant in both percentage and absolute terms, including the
moderate climate region where the confidence bands for the percentage impacts overlap.

Figure 4.3-9: Average Percent Load Impacts for Peak Period for PG&E Rate 2

for CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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Figure 4.3-10: Average Absolute Load Impacts for Peak Period for PG&E Rate 2
for CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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PG&E Evaluation

Tables 4.3-8 and 4.3-9 show the load impacts for non-CARE/FERA and CARE/FERA customers,
respectively, for each rate period and day-type. As a reminder, the values in the first row of each table
are the same as those found in Figures 4.3-9 and 4.3-10. As with the peak period load impacts, there are
differences in load impacts between the two segments in other rate periods. For example, while there
are statistically significant load reductions in the partial-peak period for non-CARE/FERA customers,
most of the load impacts in this rate period for CARE/FERA customers are not statistically significant. In
the cool climate region, CARE/FERA customers on average actually increased use in the partial peak
period. Furthermore, whereas average non-CARE/FERA customers produced statistically significantly
daily reductions in energy use overall and in most climate regions, average CARE/FERA customers either
showed no statistically significant change in daily electricity use or showed statistically significant
increases in electricity use for some regions and day types. This result is different than for Rate 1, where
there were quite small, but often statistically significant, reductions in daily electricity use for non-
CARE/FERA customers.
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PG&E Evaluation

4.3.3 Rate 3

PG&E’s Rate 3 is structurally identical to Rate 1 in the
summer (and winter) periods, with a peak period from PG&E’s Rate 3 is structurally similar to
Rate 1 during the summer period but
peak period prices are much higher.
Average load impacts and the pattern of

Key Findings for PG&E Rate 3

4 to 9 PM on weekdays and off-peak prices in effect for
all hours on the weekends. In spring, Rate 3 has a super

off-peak price in effect from 10 AM to 4 PM on impacts across climate regions and
weekdays to encourage increased electricity use during customer segments were quite similar
a time when high levels of hydroelectric generation to Rate 1.

combined with below average electricity use create

minimum load issues for the CAISO. In summer the period price is significantly higher for Rate 3 than for
Rate 1 (57.2 ¢/kWh for Rate 3 compared with 42.0 ¢/kWh for Rate 1), and the off-peak price is lower
(28.6 ¢/kWh versus 31.7 ¢/kWh).

Figures 4.3-11 and 4.3-12 show the peak period load reductions on average weekdays for Rate 3. Once
again, the overall load reduction and the pattern in the load reductions across climate regions are very
similar to Rates 1 and 2. There are no statistically significant differences in the load reductions between
Rate3 and Rate 1 in spite of the significantly higher peak-to-off-peak price ratios (2.0 for Rate 3 versus
1.3 for Rate 1). It may be that an even larger price ratio, say 3 or 4 to 1, is required in order to
significantly increase peak-period load reductions. The differences in absolute load impacts across
climate regions are all statistically significant and the difference in percentage impacts between hot and
moderate regions is also statistically significant. The difference between moderate and cool percentage
impacts is not statistically significant.

Figure 4.3-11: Average Percent Load Impacts for Peak Period for PG&E Rate 3%
(Positive values represent load reductions)
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PG&E Evaluation

Figure 4.3-12: Average Absolute Load Impacts for Peak Period for PG&E Rate 3

(Positive values represent load reductions)
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Table 4.3-10 contains estimates of load impacts for all relevant rate periods and day types. On

weekdays, the change in usage in the off-peak period differs across regions, with no statistically

significant change in the hot region, a statistically significant increase in usage in the moderate region,

and a reduction in usage in the cool region. For the service territory as a whole, there was no significant
change in off-peak usage on the average weekday. There is an overall conservation effect of 1.6% for the

service territory as a whole with a larger, 2.6%, reduction in the hot region. In the moderate climate

region, there was no change in daily electricity use on weekdays. The reduction in daily electricity use on

weekends is similar to the reduction on weekdays for the service territory as a whole and for the hot

climate region.
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PG&E Evaluation

Figures 4.3-13 and 4.3-14 show the peak period load reductions on weekdays for non-CARE/FERA and
CARE/FERA customers and Tables 4.3-11 and 4.3-12 show the load impacts for each rate period and day
type for the two segments. As seen in the figures, there are large and statistically significant differences
in peak period reductions between CARE/FERA and non-CARE/FERA customers in the service territory as
a whole and in the hot region. However, the differences in the moderate and cool regions are much
smaller and are not statistically significant.

Figure 4.3-13: Average Percent Load Impacts for Peak Period for PG&E Rate 3
for CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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Figure 4.3-14: Average Absolute Load Impacts for Peak Period for PG&E Rate 3
for CARE/FERA and non-CARE/FERA Customers
(Positive values represent load reductions)
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PG&E Evaluation

As seen in Tables 4.3-11 and 4.3-12 there are also significant differences in the load impacts between
CARE/FERA and non-CARE/FERA customers for other rate periods and day types. For the service territory
as a whole, non-CARE/FERA customers reduced daily electricity use by 2.3% and in the hot region, the
reduction in daily usage was a very substantial 4.5%. CARE/FERA customers, on the other hand, showed
no statistically significant reduction in usage for the service territory as a whole and showed small but
statistically significant increases in usage in the hot climate region. In the moderate climate region,
CARE/FERA customers had an average reduction in daily electricity use of 1.8%.
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4.3.4 Comparison Across Rates Comparison Across Rates

Figures 4.3-15 and 4.3-16 compare the load impacts .
Using a common set of hours from 6 to
for the three rates tested by PG&E for the common 9 PM, there are no statistically

set of peak-period hOUrS, 6to9 PM, shared by all S|gn|f|cant differences in absolute or
three tariffs. Using a common set of hours reduces percentage peak period load reductions
differences in impacts across rates that might be due across PG&E's three pilot tariffs.
However, there are statistically
significant differences in average daily
load reductions across tariffs.

to differences in the number of hours included in the
peak period or the timing of those hours. The hours
from 6 to 9 PM define the peak period for Rate 2,
which is a three period rate with a shoulder period from 4 to 6 PM and 9 to 10 PM. Rates 1 and 3 are
two period rates with the same peak period, from 4 to 9 PM. Rate three has a higher peak to off-peak

price ratio than Rate 1. As such, one would expect the peak-period load reductions to be higher for Rate
3 than for Rate 1. The peak to off-peak price ratio for Rate 2 is in between the other two but the partial

peak period and the shorter peak period makes it difficult to predict whether the load reductions might
be greater or less than the other rates.

As seen in the figures, there are no statistically significant differences in load impacts for the common
hours from 6 to 9 PM across the three rates in either percentage or absolute terms overall or in any
climate region. This is true in spite of the fact that the confidence bands are quite narrow.

Figure 4.3-15: Average Percent Impacts from 6 to 9 PM Across Rates|
(Positive values represent load reductions, negative values represent load increases)
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Figure 4.3-16: Average Absolute Impacts from 6 to 9 PM Across Rates
(Positive values represent load reductions, negative values represent load increases)
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Figures 4.3-17 and 4.3-18 show the average change in daily electricity use for each rate and climate
region. Whether daily electricity use increases or decreases depends on whether consumers respond to
the TOU price signals by conserving during the peak period and leaving their off peak usage unchanged,
by shifting usage and keeping total usage constant, or by actually increasing consumption of end-uses
during off peak periods more than they reduce during peak periods (e.g., are less careful about turning
off lights during the lower priced periods or heat a spa to a higher temperature in light of the lower off-
peak prices). As seen in the figures, there are significant differences in the reduction in daily electricity
consumption between Rate 2 and the other two rates, with the reductions for Rate 2 being significantly
less than for the other two rates. Customers on Rates 1 and 3 reduced consumption by about 1.5% for
the service territory as a whole and reduced usage between 2% and 2.5% in the hot climate region.
Reductions for Rates 1 and 3 were much smaller in both percentage and absolute terms in the moderate
and cool regions and in some cases were not statistically significant. Rate 2 also showed a small
reduction in daily use in the hot climate region and overall but in the moderate climate region, the
average customer on Rate 2 actually used more electricity than they would have on the OAT. In the cool
region, the average Rate 2 customer may have increased electricity use slightly but the change is not
statistically significant.
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Figure 4.3-17: Average Percent Daily kWh Impacts Across Rates
(Positive values represent load reductions, negative values represent load increases)
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Figure 4.3-18: Average Absolute Daily kWh Impacts Across Rates
(Positive values represent load reductions, negative values represent load increases)
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4.4 Bill Impacts

Summer Bills Increased for Almost

This section summarizes the bill impact estimates for all Participants
the three rate treatments tested by PG&E. The CPUC
resolution approving PG&E’s pilot requires that bill Annually, the majority of customers

would experience modest structural bill

impacts be estimated for the following rates, customer .
P g ’ impacts for all three rates. However,

segments, and climate regions: during the summer period, nearly all
= Seniors, CARE/FERA customers, non-CARE/FERA customers experienced structural bill
customers, households with incomes below increases and the average customer
100% of FPG, and households with incomes was only able to mitigate these bill
between 100% and 200% of FPG in PG&E’s hot increases by a small amount through

changes in usage. Many consumers
can expect to see bill decreases in the
winter period and annually.

climate region for Rate 1; and

=  For CARE/FERA and non-CARE/FERA customers
on each rate across PG&E’s service territory as a

whole and for each climate region.

In addition to these required segments, Nexant estimated bill impacts for seniors, households with
incomes below 100% of FPG, and households with incomes between 100% and 200% of FPG in PG&E’s
hot climate region for Rate 2 and Rate 3. Bill impacts are reported as the average monthly impact for the
summer months of July, August, and September® for each rate, climate zone, and customer segment
summarized above. Following an iterative process with stakeholders to determine the best way to
present the analysis so that it clearly answered the policy questions of interest, the following four
analyses were conducted:

= Structural benefiter/non-benefiter analysis based on pretreatment usage- Displaying the

proportions of structural benefiters and non-benefiters for each rate and relevant customer
segment based on pretreatment data on an annual and summer season basis;

= Estimation of the average bill impact due to changes in usage- Displaying the average bill
impact resulting from changes in behavior in response to the new price signals for each rate and
relevant customer segment (after controlling for exogenous factors);

= Estimation of the total bill impact due to both the difference in the tariffs (holding usage
constant) and behavior change- Displaying the bill impact for each rate and relevant customer
segment due to structural differences in the rate mitigated by changes in behavior; and

= Change in the distribution of bill impacts due to behavior change- Displaying the distribution
curves of bill impacts (percentage of customers with bill impacts within $10 incremental bins)
with and without behavior change in the same graph to illustrate if the distribution
for participants shifted to the left or changed shape compared with the distribution for control
customers without behavior change.

A more detailed explanation of each type of analysis and how the analysis was conducted is contained in
Section 3.7. The remainder of this section is organized according to the four analysis types summarized
above —that is, bill impacts are presented for each rate, relevant customer segment, and climate region
for each of the four analyses.

®! Estimates were not produced for the month of June because enrollment changed dramatically from the beginning to the end
of the month and the estimates would not be comparable to those for other months.
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4.4.1 Structural Benefiter/Non-Benefiter Analysis Based on Pretreatment
Usage

The structural benefiter analysis was conducted for the summer and annual time periods using
pretreatment data from the treatment group for each rate and relevant customer segment. Annual
impacts were based on hourly load data from May 2015 through April 2016. Summer impacts were
based on June 2015 through September 2015. Monthly bills were estimated for each treatment group
customer on the OAT and TOU rate using the hourly load data. The difference in bills based on the TOU
rate and the OAT determines if a customer is a structural benefiter, a structural non-benefiter, or falls in
a neutral range defined as have a structural bill impact between +$3.5

Final results from the structural benefiter / non-benefiter analysis are presented in column graphs and
shown as percentages for the summer season and on an annual basis. For each rate and relevant
segment, the percentage of customers who are non-benefiter, neutral (+/- $3), or benefiters based on
their average monthly bills for the time period of interest are shown as individual columns. The three
columns within each rate and segment combination total to 100%, thus showing the distribution of
structural benefiters and non-benefiters for each rate and segment of interest.

Figure 4.4-1 presents the outcome of the structural benefiter analysis for Rate 1 at the aggregate level
across climate regions for all customers as well as for CARE/FERA and non-CARE/FERA. The graph on the
left presents the analysis on an annual basis and the graph on the right presents the findings for the
summer period. Nearly all customers are structural non-benefiters in the summer season, which was
expected. A higher proportion of CARE/FERA customers are structural non-benefiters than CARE/FERA
customers.

Figure 4.4-1: Rate 1 Structural Benefiter / Non-Benefiter Analysis
All | CARE/FERA | Non-CARE/FERA

Annual, Rate 1 Summer, Rate 1
uNon-Benefiter = Neutral = Benefiter uNon-Benefiter = Neutral = Benefiter

100% 100% -
® 90% T " 90% -
E 80% S 80%
g 70% | g 70% -
£ 60% | t 60% ¢
il o
o 50% - o 50%
E 40% - S 40% -
S 30% E a0%
§ 20% - g 20% -
o 10% - o 10% -

0% - 0% -+ —
All All, CARE All, Non-CARE All All, CARE All, Non-CARE

%2 See section 3.2.1 for additional details on the methodology.
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Figure 4.4-2 presents the outcome of the structural benefiter analysis for Rate 1 at the detailed segment
level by climate region. The findings at the aggregate level still hold, with nearly all customers as
structural non-benefiters in the summer season. On an annual basis, the hot climate region had a
greater proportion of structural non-benefiters than the moderate or cool regions. Finally, a higher
proportion of non-CARE/FERA customers than CARE/FERA customers are non-benefiters within each
climate region, which is also consistent with the aggregate findings.

Figure 4.4-2: Rate 1 Structural Benefiter / Non-Benefiter Analysis
Detailed Segments by Climate Region

Annual, Rate 1 Summer, Rate 1

mMNon-Benefiter = MNeutral = Benefiter =Non-Benefiter =Neutral = Benefiter

100% - 100%
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0% -+

Percent of Participants
Percent of Participants

< \z@\"

Figure 4.4-3 presents the outcome of the structural benefiter analysis for Rate 2 at the aggregate level
across climate regions. Rate 2 differs from Rate 1 in several ways: the peak period is from 6 to 9 PM
rather than 4 to 9 PM, it is a three period rate with a shoulder period from 4 to 6 PM and 9 to 10 PM,
and prices are the same on weekends and weekdays. Overall, the general pattern of structural
benefiters, non-benefiters, and neutrals is similar between Rate 1 and Rate 2. Nearly all customers are
structural non-benefiters in the summer season, and there is a higher proportion of structural non-
benefiters among non-CARE/FERA customers than among CARE/FERA customers.

Figure 4.4-3: Rate 2 Structural Benefiter / Non-Benefiter Analysis
All | CARE/FERA | Non-CARE/FERA

Annual, Rate 2 Summer, Rate 2
uNon-Benefiter = Neutral = Benefiter uNon-Benefiter = Neutral = Benefiter

100% 100% -
® 90% - @ 90% -
£ 80% | 5§ 80%
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£ 60% | t 60% ¢
il o
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S 40% - S 40% -
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§ 20% - g 20% -
o 10% a 10%

0% - 0% -+ —
All All, CARE All, Non-CARE All All, CARE All, Non-CARE
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Figure 4.4-4 presents the outcome of the structural benefiter analysis for Rate 2 at the detailed segment
level by climate region. The findings at the aggregate level still hold, with nearly all customers as
structural non-benefiters in the summer season. On an annual basis, the hot climate region had a
greater proportion of structural non-benefiters than the moderate or cool regions. Finally, a higher
proportion of non-CARE/FERA customers are non-benefiters than CARE/FERA customers in each climate
region, which is also consistent with the aggregate findings. Overall the findings for Rate 2 at the
detailed segment level are also very similar to the distribution of structural benefiters and non-
benefiters from Rate 1.

Figure 4.4-4: Rate 2 Structural Benefiter / Non-Benefiter Analysis
Detailed Segments by Climate Region

Annual, Rate 2 Summer, Rate 2
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Figure 4.4-5 presents the outcome of the structural benefiter analysis for Rate 3 at the aggregate level
across climate regions. PG&E’s Rate 3 has the same peak period on weekdays as Rate 1 but has a higher
peak-to-off-peak price ratio than Rate 1. Like Rate 1, and unlike Rate 2, all weekend hours are priced at
the off-peak rate. Additionally, in the spring, Rate 3 has a super off-peak price from 11 AM to 4 PM. As
with the other two rates, nearly all customers are structural non-benefiters in the summer season, and
non-CARE/FERA customers have a higher proportion of non-benefiters than CARE/FERA customers

Figure 4.4-5: Rate 3 Structural Benefiter / Non-Benefiter Analysis
All | CARE/FERA | Non-CARE/FERA

Annual, Rate 3 Summer, Rate 3
uNon-Benefiter = Neutral = Benefiter uNon-Benefiter = Neutral = Benefiter
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Figure 4.4-6 presents the outcome of the structural benefiter analysis for Rate 3 at the detailed segment
level by climate region. As with the other two rates, the findings at the aggregate level still hold.

Figure 4.4-6: Rate 3 Structural Benefiter / Non-Benefiter Analysis
Detailed Segments by Climate Region

Summer, Rate 3
Annual, Rate 3
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Overall, a general pattern of structural benefiters and non-benefiters emerged that was consistent
across all three rates. Nearly all customers were non-benefiters in the summer season, regardless of
climate region or customer segment. On an annual basis, the hot climate region had a greater
proportion of structural non-benefiters than the moderate or cool regions, and non-CARE/FERA
customers were more likely to be structural non-benefiters than CARE/FERA customers. As noted
previously, the large proportion of non-benefiters on an annual basis is due in part to the fact that
PG&E’s glide path OAT transition has been delayed — the TOU rate was designed to be revenue neutral
relative to the 2017 glide path rate but the OAT used here is the 2016 glide path tariff.

The next section presents the analysis showing how much customers were able to reduce their bills as a
result of behavior change. Section 4.4.3 combines the findings from the structural benefiter analysis
with average bill impact findings to provide the full picture of how much of the structural loss customers
were able to offset based on changing their energy use behavior.

4.4.2 Estimation of the Average Bill Impact Due to Changes in Usage

The average bill impact due to customers changing their energy usage in response to the TOU rate was
estimated by calculating the difference in bills calculated using the TOU rate and post-enroliment usage
for both the control and treatment group minus the difference in bills on the TOU rate using
pretreatment usage for both the control and treatment groups. The control group bill calculated on the
TOU rate represents the bill that would be expected if a customer was billed on the TOU rate, but didn’t
change their energy use behavior. The bill for the treatment group customers on TOU rate reflects any
behavioral changes in response to being on the TOU rate. By subtracting the treatment group’s average
bill from the control group’s average bill—and removing any pre-existing differences—we are able
estimate the average bill impact attributable to the treatment group’s change in behavior resulting from
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exposure to the pilot rate, after controlling for exogenous factors. > A positive impact indicates that
customers successfully reduced their bills relative to the control group who did not respond to a TOU
rate.

Bill impacts due to behavior change are presented in a column graph and shown as dollar impacts for
the average summer monthly bill for July, August, and September 2016. The error bars on the graph
represent the 90% confidence interval. Therefore, any impacts with error bars that cross below zero are
not statistically significant at the 90% confidence level. Impacts are organized by rate, climate region,
and segment. The bill impact in percentage terms that corresponds to the dollar amount is also included
in the figure to provide context.

It should be noted that the aggregate level results were weighted following the same approach used for
the load impacts.*® The weights are representative of the mix of customers eligible to participate in the
pilot, not just those who enrolled. Consequently, some of the individual segments shown in the detailed
findings section may have more or less weight than other segments when they are combined together
to develop the aggregate results. It is important to note that small bill impacts do not necessarily
indicate customers did not change their behavior. As seen in the load impact section, load reductions in
peak or shoulder periods, which would lead to lower bills all other things equal, are sometimes offset by
load increases in the off-peak period. Depending on the relative magnitude of each change, bill impacts
could go up, down, or remain largely unchanged even though customers made significant changes in
behavior. It is also important to note that the values shown here represent changes in bills due to
change in behavior — they do not represent the total change in the bill (nearly all bills increased in the
summer). The total changes in the bill will be presented in the next section.

Figure 4.4-7 provides the overall results for customers on Rate 1. Through changing their energy use the
average Rate 1 customer was able to reduce what their average monthly bill would have otherwise been
by $1.90, or 1.6%. Though small, this result is statistically significant at the 90% confidence level.
Average hourly peak period load impacts for Rate 1 customers were 5.8% or 0.06 kW. The relatively
small bill impact is due, in part, to the relatively short peak period over which load reductions occur and
the fact that there were small increases in usage on average in the longer off-peak period. For the five
hour peak period, the average daily energy savings is approximately 0.3 kWh (5 hours times 0.06 kWh).
If we assume four weeks in a month, and five days a week, the result is twenty days where we would
expect to observe the peak period reductions. Multiplying 20 days by the 0.3 kWh we expect to find
about 6 kWh savings from the peak period per month. When factoring in both the CARE/FERA and non-
CARE/FERA rates, the average summer weekday peak period price per kWh on Rate 1 is $0.37. An
impact of 6 kWh per month at $0.37 per kWh equals a total estimated peak period bill reduction of
$2.22. When factoring in slight increases in energy use during off-peak hours, the $1.90 monthly bill
impact appears quite reasonable. Bill impacts due to behavior change for CARE/FERA customers were
less than half of the average customer impact at $0.88 (1%) and were not statistically significant. Non-
CARE/FERA customer bill impacts were statistically significant at $2.28 (1.7%) per month.

% See section 3.2.2 for additional details on the methodology.

% See section 4.3 for a detailed discussion of the weighting approach.
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Figure 4.4-7: Rate 1 Average Bill Impacts from Behavior Change
All | CARE/FERA | Non-CARE/FERA
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Figure 4.4-8 provides the detailed results by climate region and segment for customers on Rate 1. Non-
CARE/FERA customers in the hot climate region exhibited the largest bill reduction due to changes in
behavior at $5.87 per month (2.7%). Seniors and customers between 100% and 200% of FPG also
exhibited statistically significant bill reductions due to behavior change of $3.56 (2.3%) and $4.10 (2.9%),
respectively. Low income customers in the hot climate region saw statistically significant bill increases
from behavior change. As seen in Table 4.3-6, low income customers increased usage on the TOU rate in
all rate periods relative to the control group. This may be at least partially attributable to low income
customers having a lower understanding of the rate design, as discussed in Section 4.5. As seen in Table
4.5-33, almost 20% of the customers below 100% of FPG could not correctly identify a single hour that
fell within the peak period compared with only 6% of non-CARE/FERA customers who could not identify
a single correct peak period hour.

Figure 4.4-8: Rate 1 Average Bill Impacts from Behavior Change
Detailed Segments by Climate Region

(Positive values represent bill reductions)
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Figure 4.4-9 provides the overall results for customers on Rate 2, which are generally very similar to Rate

1. Through changes in behavior, the average Rate 2 customer was able to reduce what their average
monthly bill would have otherwise been by $1.54, or 1.2%. This result is statistically significant at the

90% confidence level. Average hourly peak period load impacts for Rate 2 customers were 6.1% or 0.06
kW. Bill impacts for CARE/FERA customers were negative—meaning CARE/FERA customers’ bills

increased slightly as a result of their energy use behavior—however, the impacts are not statistically

significant. Similar to Rate 1, non-CARE/FERA customer bill impacts were statistically significant at $2.31

(1.6%) per month.

Figure 4.4-9: Rate 2 Average Bill Impacts from Behavior Change
All | CARE/FERA | Non-CARE/FERA
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Figure 4.4-10 provides the detailed level results by climate region and segment for customers on Rate 2.
Similar to Rate 1, non-CARE/FERA customers in the hot climate region exhibited the largest bill
reductions due to changes in behavior at $6.64 per month (3.1%). No other segments exhibited

statistically significant bill reductions due to changes in behavior.

Figure 4.4-10: Rate 2 Average Bill Impacts from Behavior Change
Detailed Segments by Climate Region

(Positive values represent bill reductions)
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Figure 4.4-11 provides the overall results for customers on Rate 3. PG&E’s Rate 3 has the same peak
period on weekdays as Rate 1 but has a higher peak-to-off-peak price ratio than Rate 1. In fact, Rate 3
has the highest peak period price of all PG&E rates, and is significantly higher than Rates 1 and 2. Like
Rate 1, and unlike Rate 2, all weekend hours are priced at the off-peak rate. Through changing their
energy use, the average Rate 3 customer was able to reduce what their average monthly bill would have
otherwise been by $2.92, or 2.4%. This result is statistically significant at the 90% confidence level and
nearly twice the size of the bill impacts from Rates 1 and 2. Average hourly peak period load impacts for
Rate 3 customers were 5.5% or 0.06 kW. Bill impacts due to behavior change for CARE/FERA customers
were close to zero and weren’t statistically significant. Non-CARE/FERA customer bill impacts were
statistically significant at $4.03 (2.9%) per month.

Figure 4.4-11: Rate 3 Average Bill Impacts from Behavior Change
All | CARE/FERA | Non-CARE/FERA
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Figure 4.4-12 provides the detailed level results by climate region and segment for customers on Rate 3.
Similar to Rates 1 and 2, non-CARE/FERA customers in the hot climate region exhibited the largest bill
reductions due to changes in behavior at $10.41 per month (4.7%). No other segments exhibited
statistically significant bill reductions due to changes in behavior.
Figure 4.4-12: Rate 3 Average Bill Impacts from Behavior Change
Detailed Segments by Climate Region
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Overall, bill impacts due to behavior change across all of the rates appear to have been largely driven by
the non-CARE/FERA customers in the hot climate region. Other segments, such as seniors in the hot
climate region on Rate 1, also experienced statistically significant bill impacts, but for the most part, bill
impacts for other segments, rates, and climate regions were very small and not statistically significant.

4.4.3 Estimation of the Total Bill Impact Due to Differences in the Tariffs
(Holding Usage Constant) and Behavior Change

Total bill impacts experienced by customers on a TOU rate can be decomposed into two components:
the structural impact, and the behavioral impact. The structural impact represents the change in
customer bills based solely on the change in the underlying structure of the rate. In this case, it is the
change from the OAT to the time-differentiated TOU pilot rates. The behavioral impact represents how
the customer changed their energy usage in response to the new pricing structure of the rate—which
includes higher prices in the afternoon and evening and lower prices at other times of the day. During
the summer period, nearly all customers on the TOU rates experienced a structural increase in their
bills. However, customers also had an opportunity to offset that increase by changing their energy use
behavior in response to the new price signals. As noted above, it is the combination of structural and
behavioral bill impacts that produces the total bill impact experienced by the average study participant
on each rate.

The results from this analysis represent the average monthly bill across the summer months of July,
August, and September 2016. Three different bills were calculated for each customer segment:*

= No Change in Behavior or Tariff [1]: This represents what the treatment group bills would have
been in the post-treatment period if they were on the OAT and had not changed their behavior

= No Change in Behavior, Change in Tariff [2]: This represents what the treatment group bills
would have been in the post-treatment period if they were on the TOU rate and had not
changed their behavior

= Change in Behavior and in Tariff [3]: This represents what the treatment group bills were in the
post-treatment period on the TOU rate with a change in behavior

Based off of components defined above, the following metrics were calculated:

= The difference between [1] and [2] is the structural bill impact (based on post-treatment usage
after adjusting for any pretreatment difference between control and treatment customers);

= The difference between [1] and [3] is the bill impact due to structural differences in the rates,
but mitigated by changes in behavior; and

= The difference between [2] and [3] is the amount customers were able reduce their bills by
changing their behavior.

% See section 3.2.3 for additional details on the methodology.
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In the bill impact analysis, a major policy question was to better understand the relationship between
the structural bill impacts, and how customers were able to respond. This relationship is represented by
the “percentage of structural loss mitigated by change in behavior” shown in the data table at the
bottom of the figures below. Put differently, this percentage represents how much of the structural bill
increase from the TOU rate the average customer was able to offset. Results are organized by rate,
climate region, and segment; similarly to the other bill impact analysis sections.

Figure 4.4-13 presents a set of three average monthly bills as defined above for all customers,
CARE/FERA customers, and non-CARE/FERA customers on Rate 1. The blue bar represents a typical
summer monthly bill for a customer still on the OAT and not responding to a TOU rate— noted as “No
Change in Behavior or Tariff.” For the average customer on Rate 1, this dollar amount was $104.14. The
green bar represents what a typical summer monthly bill would be for a customer who was billed on a
TOU rate, but didn’t change their energy use behavior— noted as “No Change in Behavior, Change in
Tariff.” This dollar amount is $122.70 for the average Rate 1 customer. The difference between the two
values, $18.56, is the average increase a customer would see in their bills by changing from the OAT to
Rate 1, and not changing their energy use behavior; this is also referred to as the customer’s structural
loss. The orange bar represents the average Rate 1 customer’s bill after factoring in the change in rate
from the OAT to the Pilot Rate 1, and then also taking into account any changes in energy use
behavior— noted as “With Change in Behavior and Tariff.” This bill amount averaged $120.80 for the
typical Rate 1 customer. Based off these values, it is possible to estimate the total change in bills
including both the change in tariff and in behavior, which was a bill increase of $16.60 per month (16%).
The total change in bill is calculated by subtracting the blue ($104.14) from the orange (5120.80).

An additional important metric is the percent of the structural loss—increase in the bills due strictly to
the change in tariff—that can be offset or mitigated by customers changing their energy use behavior.
As noted above, the average structural loss for Rate 1 customers was $18.56. The amount customers
were able to reduce their bills by changing their behavior—compared to what it would have been
without any behavior change—is obtained by subtracting the orange bar (“With Change in Behavior and
Tariff”: $120.80) from the green bar (“No Change in Behavior, Change in Tariff”: $122.70), which equals
$1.90. Based on these values, customers were able to offset $1.90 out of the $18.56 structural loss, or
10.3%. This value is provided at the bottom of the data table in each figure for convenience.

CARE/FERA customers experienced an average structural loss of $14.01 (20%). Through changes in
energy use behavior they were able to offset $0.88 (6.3%), resulting in a total monthly bill increase of
$13.30 (19%) after factoring in both changes in the tariff and behavior. It should be noted that the bill
impact due to behavior change for CARE/FERA customers on Rate 1 was not statistically significant.
Given the small dollar amount to begin with, and the lack of statistical significance, the key take away
from this analysis is that the average CARE/FERA customer on Rate 1 did not change their energy use
behavior sufficiently to mitigate any of the structural loss.

Conversely, non-CARE/FERA customers were able to mitigate some of their structural loss, though only a
relatively small portion at 11.3% ($2.28). The average structural loss for non-CARE/FERA customers was
$20.23 (17%), resulting in a total monthly bill increase of $17.95 (15%) after factoring in changes in the
tariff, and behavior.

¢ Nexanr 114



PG&E Evaluation

Figure 4.4-13: Rate 1 Total Bill Impact Due to Differences in the
Tariff and Behavior Change
(All | CARE/FERA | Non-CARE/FERA)
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Figure 4.4-14 presents the three sets of average monthly bills as defined above for the detailed

segments by climate region on Rate 1. CARE/FERA customers in the moderate region, non-CARE/FERA
customers in the hot region, seniors in the hot region, and customers with incomes between 100 and
200% of FPG in the hot region offset their structural bill increase by ~20% through behavior change.
Behavioral offsets for the other customer segments were less than 5% and not statistically significant.

Figure 4.4-14: Rate 1 Total Bill Impact Due to Differences in the
Tariff and Behavior Change
(Detailed Segments by Climate Region)
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Figure 4.4-15 presents the three sets of average monthly bills for all customers, CARE/FERA customers,
and non-CARE/FERA customers on Rate 2, which were similar in nature to Rate 1. The average Rate 2
customer experienced a structural loss of $19.63 (18%). Through changes in energy use behavior they
were able to offset $1.54 (7.9%), resulting in a total monthly bill increase of $18.09 (17%) after factoring
in both changes in the tariff and behavior. CARE/FERA customers experienced an average structural loss
of $14.23 (19%). They did not reduce energy usage compared to the control group, resulting in a total
monthly bill increase of $14.76 (20%) after factoring in changes in the tariff and behavior. Non-
CARE/FERA customers were able to mitigate some of their structural loss, though only a relatively small
portion at 10.7% ($S2.31). The average structural loss for non-CARE/FERA customers was $21.62 (18%),
resulting in a total monthly bill increase of $19.31 (16%) after factoring in the changes in the tariff, and
behavior.

Figure 4.4-15: Rate 2 Total Bill Impact Due to Differences in the

Tariff and Behavior Change
(All | CARE/FERA | Non-CARE/FERA)
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Figure 4.4-16 presents the three sets of average monthly bills for the detailed segments by climate
region on Rate 2. Non-CARE/FERA customers in the hot region were the only segment to offset any
portion of their structural bill increase through behavior change at 19.8%. Behavioral offsets for the
other customer segments were less than 8% and not statistically significant; or even negative in some
cases.
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Figure 4.4-16: Rate 2 Total Bill Impact Due to Differences in the
Tariff and Behavior Change
(Detailed Segments by Climate Region)
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Figure 4.4-17 presents the three sets of average monthly bills for all customers, CARE/FERA customers,

and non-CARE/FERA customers on Rate 3, which were similar to Rates 1 and 2. The average Rate 3
customer experienced a structural loss of $21.97 (22%). Through changes in energy use behavior they

were able to offset $2.92 (13.3%), resulting in a total monthly bill increase of $19.05 (19%) after
factoring in the changes in the tariff and behavior. CARE/FERA customers experienced an average

structural loss of $15.52 (21%). Similar to Rate 2, they did not reduce energy usage compared to the

control group, resulting in a total monthly bill increase of $15.62 (22%) after factoring in the changes in
the tariff and behavior. Non-CARE/FERA customers were able to mitigate some of their structural loss,
though only a relatively small portion at 16.6% ($4.03). The average structural loss for non-CARE/FERA
customers was $24.35 (22%), resulting in a total monthly bill increase of $21.31 (18%) after factoring in
the changes in the tariff, and behavior.
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Figure 4.4-17: Rate 3 Total Bill Impact Due to Differences in the
Tariff and Behavior Change

(All | CARE/FERA | Non-CARE/FERA)
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Figure 4.4-18 presents the three sets of average monthly bills for the detailed segments by climate
region on Rate 3. Similar to Rate 2, non-CARE/FERA customers in the hot region were the only segment
to offset any portion of their structural bill increase through behavior change at 27.0%. This was the

largest offset among any customer segments. Behavioral offsets for the other customer segments
varied, but were not statistically significant; and were even negative in the case of CARE/FERA

customers in the hot climate region.

© Nexanr

118



PG&E Evaluation

Figure 4.4-18: Rate 3 Total Bill Impact Due to Differences in the
Tariff and Behavior Change
(Detailed Segments by Climate Region)
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Overall, the average customer across each of the rates was able to offset a small portion of the
structural bill impact by between 8% and 13%. However, the offsets were largely driven by the non-
CARE/FERA customers in the hot climate region who were able to offset between 20% and 27% of their
structural loss. For the most part, the other segments were not able to offset much of their structural
loss and many of the observed behavioral impacts were not statistically significant.

4.4.4 Change in the Distribution of Bill Impacts Due to Behavior Change

The fourth analysis presents the distribution of bill impacts®® for customers with and without behavioral
change, and is designed to show how the distribution shifts when customers respond to the rates by
changing behavior. Similar to the other analyses, impact distributions are based on the average summer
monthly bills for July, August, and September. Bill impacts were estimated for two cases—with and
without behavior change. Both are based on the structural bill impact calculations; however, impacts
with behavior change show how behavioral impacts are able to affect the structural impact distribution.
Customers were segmented into ranges of bill impacts. The percentage of customers in each $10
increment from negative $100 to positive $100 per month was determined with and without behavior
change. The underlying calculations used to develop the distributions are based off of a difference-in-
differences approach that compares the treatment and control customers based on both pre- and post-
treatment bill impacts.®’

% Bill impacts without behavior change represent the structural bill impact distribution; bill impacts with behavior change show
how behavioral impacts affect the structural bill impact distribution.

%7 See section 3.2.4 for additional details on the methodology.
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The two distributions are presented on a line graph, with the height of the line at any given $10
increment representing the percentage of customers experiencing a bill impact of the corresponding
dollar amount. In this case, the bill impact is measured as the difference between the TOU bill and the
OAT bill. If the line for the group with changes in behavior is to the left of the line representing the
group with no change in behavior, it shows that at least some customers were able to modify their
energy usage such that they had lower total bill impacts compared to if they had not changed their
behavior.

Figure 4.4-19 presents the distribution of bill impacts with and without energy use behavior change. The
blue line represents the structural bill impacts that result when customers are billed on the TOU rate
and do not change their energy use behavior. The green line shows the total bill impacts when
customers have responded to the TOU rate and, in some cases, changed their energy use behavior. Bill
impacts are calculated as the difference between the TOU bill and the OAT bill. Each point along the line
graph represents the percentage of customers within a specific bill impacts bin or range. For example,
on Rate 1, approximately 30% of the customers have structural bill impact of $11 to $20 per month—the
blue line. In other words, approximately 30% of the Rate 1 customers would experience an increase of
$11 to $20 per month on Rate 1 compared to the OAT without changing their behavior. The green line
represents the total bill impacts when customers have had the opportunity to respond to the TOU rate.
In this case, the percent of customers experiencing an increase of $11 to $20 per month on Rate 1
compared to the OAT is 29%, showing a slight reduction.

It is important to note that customers could move up or down through the incremental impact bins, and
could potentially move more than one bin—meaning that a customer could potentially experience a bill
increase due to their behavioral response, or they could jump down several bins and go from a $21 to
$30 per month bill impact down to $1 to $10 impact, for example. In the case of the average Rate 1
customers, there is an increase in the percent of customers with a total bill impact of between $1 and
$10 per month. With no change in behavior, 32% of customers were in this bin and with behavior
change 34% of customers are now in this bin. Looking at the shape of the distributions and the table
reporting the percentages, it is clear that with behavior change there were fewer customers in the $41
to S50 range, and in the$11 to $20 range. While it isn’t clear exactly where those customers moved, it is
clear that ultimately some customers were able to make changes in their energy use behavior that
resulted in offsetting some of the structural loss, as covered in the previous sections. While the
percentage of customers in the $1 to $10 bin increased, it was because they were originally in higher bill
impact ranges and have since transitioned down to a lower bin.

As noted in the previous section, CARE/FERA customers on average did not offset any of the structural
loss through behavior change. This is also apparent in the graph below, where there is very little
separation between the green and blue lines. On the other hand, the non-CARE/FERA customers were
able to slightly offset the structural bill impacts, and this can be observed in the graph where sections of
the green line are to the left of or below the blue line. It’s also important to note that instances where
the green line is to the right of or above the blue line in the lower bill impact ranges indicate more
customers have moved into that bin, likely from higher impact bins. This is the case where there is a
higher percentage of non-CARE/FERA customers in the $1 to $10 range after behavior change compared
to before behavior change.
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Figure 4.4-19: Rate 1 Change in the Distribution of Bill Impacts
Due to Behavior Change
All | CARE/FERA | Non-CARE/FERA
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Figure 4.4-20 provides the distribution of bill impacts for the detailed segments by climate zone. As
noted above in section 4.4.2 , the only Rate 1 segments with statistically significant bill impacts due to
behavior change were Seniors, 100% to 200% FPG, non-CARE/FERA customers in the hot region, and
CARE/FERA customers in the moderate region. In each of those segments, it is possible to see how the
distribution has shifted slightly. It’s also worth noting that there are instances such as non-CARE/FERA
customers in the moderate region where there weren’t statistically significant bill impacts. However, it’s
clear some shifting took place. Nevertheless, based on the outcomes it is apparent that not all of the
shifting was into lower bill impact ranges given that the overall outcome for that segment was near zero

and not statistically significant.
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Figure 4.4-20: Rate 1 Change in the Distribution of Bill Impacts

Due to Behavior Change
Detailed Segments by Climate Region
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Figure 4.4-21 provides the distributions of bill impacts for all customers and CARE/FERA and non-
CARE/FERA customers on Rate 2. The average Rate 2 customer was able to offset approximately $1.54
(7.9%) of the structural loss through behavior change. Based on the graph, some customers with larger
impacts in the $50 range were able to transition down to lower bins. On average, Rate 2 CARE/FERA
customers were not able to offset any of the structural loss. However, it appears that at least some
customers were able to move into lower bill impact bins. As with Rate 1, non-CARE/FERA customers
show the largest behavioral bill impacts. This is shown where there is a notable reduction in the S50 per
month bill impact range, and growth in the lower impact ranges.
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Figure 4.4-21: Rate 2 Change in the Distribution of Bill Impacts
Due to Behavior Change
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Figure 4.4-22 shows the distribution of bill impacts for the detailed segments by climate zone for Rate 2.
As noted above in section 4.4.2, the only Rate 2 segment with statistically significant bill impacts from
behavior change was non-CARE/FERA customers in the hot region. This segment shows a dramatic shift
in the distribution of bill impacts with and without behavior change. Some of the other segments, such
as hot 100% to 200% FPG customers and moderate CARE/FERA customers show changes in the
distribution. However, the bill impacts from behavior change for the remaining segments were not
statistically significant. This indicates that while, on average, there were no behavioral bill impacts, there
are customers within the segments that produced significant bill impacts due to behavior change.

Figure 4.4-22: Rate 2 Change in the Distribution of Bill Impacts
Due to Behavior Change
Detailed Segments by Climate Region

Rate 2: Hot, Senior
——No Change in Behavior =~ ——With Change in Behavior
35%
30% }

c
a
=

\.°\°\°\'s\.\\\°|,‘!'\\.\ % .\\
SR PSP PP TS -.'- -:3 -.'b.,c»*

TOU Eill - OATBill

Rate 2: Hot, Below 100% FPG Rate 2: Hot, 100% - 200% FPG
——No Change in Behavior ~—With Change in Behavior ——No Change in Behavior ~—With Change in Behavior
55% 45%

rs
w &
] o
ES B

nN
o
=

-
o
=
u

Percent of Custome

o
=

| N

O PP g ﬁ“.;\?.,\“ PP PPN PS PO

O@@@-@@@@"

1

A aC

© 0 0 00 °=5'~~° \\\\\‘0\\\09'9 )
[ NRN 5 A 8
) q.a P N .;e B MM M SPF PSS
TOU Bill - OAT Bill TOU Bill - OAT Bill

¢ Nexanr 125



PG&E Evaluation

rs

Percent of Custome|

Percent of Customers

£ 6%

g 55%

Rate 2: Hot, CARE

——No Change in Behavior =~ ——With Change in Behavior

7
&
=

o
o
=

&
=

~n
w
=

&
o
=

£

e¢&¢$¢@9$*uﬁi§@ﬁ§$*@
O 00 0 O DO 9 T 0
P gt gt R o N R

TOU Bill - OATBiIll

-5%

Rate 2: Moderate, CARE

——No Change in Behavior ~—With Change in Behavior

s5% A

8 8
£ &
-

15%

5% ]
- - —

D oD AD D D D A0 0D S
SRl -;bs;»-.*'-

© e 00 e 00 o
*‘@’9‘5’&‘?’5@ FEM M MR

TOU Bill - OAT Bill

Rate 2: Cool, CARE
——No Change in Behavior =~ ——With Change in Behavior
85%

75%

3 45% \

'S 35%
2
§ 25%
G 15%
o

5%
-5%

D 20 A0 D D & S

Bttt %i$@@4$*@
\9\&\\"\"&\0%

S T A ey

TOU Bill - OATBiIll

CRPCRICRR
PP N\‘n

© Nexanr

Rate 2: Hot, Non-CARE

——No Change in Behavior =~ ——With Change in Behavior

25%
® 20%
£
o 15%
i
3
5 10% /
B
5 5% ’
2
@
o 0%
-5%
LELPOP O SODD P D PO DD
@\"4," '@é:"é\"* '@b\" h“ o \"p @\@"f:o \'@\cx f‘oﬁ@"\
S e e T e L Eg
TOU Bill - OAT Bill
Rate 2: Moderate, Non-CARE
——No Change in Behavior ~—With Change in Behavior
35%
30% A
 25%
% 20%
3
s 15%
€ 10%
@
£ 5%
o
0%
-5%
Pl ) ..,s,‘g@.,p,@..p,.? &P »
Q0 #\P ‘P@ © ‘P\ .%9 ..h@ © 5‘\0 ':.Q ‘-.:‘ - 7 .\@..f‘g \'@‘:\‘p \G.fz:'@'.\
SELLLe PP TIPS
TOU Bill - OAT Bill
Rate 2: Cool, Non-CARE
——No Change in Behavior =~ ——With Change in Behavior
55%
® 45%
£
o 35%
i
3
5 25%
B
5 15%
2
@
o 5%
-5%

R MR O ol
\P@@@@\@ )

°\°\°\\\°\°\\°l.“'\\ NS N RN
R A A

SLELLP PP

TOU Bill - OAT Bill

126



PG&E Evaluation

Figure 4.4-23 shows the distribution of bill impacts for all customers and for CARE/FERA and non-
CARE/FERA customers on Rate 3. The average Rate 3 customer was able to offset approximately $2.92
(13.3%) of the structural loss. Based on the graph, some customers with larger impacts in the $50 range
were able to transition down to lower bins. On average, Rate 3 CARE/FERA customers were not able to
offset any of the structural loss. As with Rates 1 and 2, non-CARE/FERA customers were the segment
showing the largest behavioral bill impacts. This is shown where there is a notable reduction in the $50
per month bill impact range, and growth in the lower impact ranges.

Figure 4.4-23: Rate 3 Change in the Distribution of Bill Impacts

Due to Behavior Change
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Figure 4.4-24 shows the distribution of bill impacts for the detailed segments by climate zone for Rate 3.
As noted above in Section 4.4.2 , the only Rate 3 segment with statistically significant bill impacts was
non-CARE/FERA customers in the hot region. This segment shows a dramatic shift, where the
distribution with behavior change is clearly shifted. Some of the other segments such as the seniors in
the hot climate region and the moderate CARE/FERA customers show changes in the distribution.
However, the bill impacts for those and the remainder of the segments were not statistically significant.
This indicates that while on average there were no behavioral bill impacts, there are customers within
the segments that produced significant bill impacts due to behavior change.

Figure 4.4-24: Rate 3 Change in the Distribution of Bill Impacts
Due to Behavior Change
Detailed Segments by Climate Region
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4.5 Survey Findings

This section summarizes the survey findings for the three rate treatments tested by PG&E. The CPUC
resolution approving PG&E’s pilot requires that survey findings be reported for the following rates,
customer segments, and climate regions:

= Seniors, CARE/FERA customers, non-CARE/FERA customers and households with incomes below
100% of FPG, and households with incomes between 100% and 200% of FPG in PG&E’s hot
climate region for Rate 1, and

= CARE/FERA and non-CARE/FERA customers for each rate for each climate region.

Sub-Appendix C in Appendix Volume 1 describes the reporting requirements for PG&E’s opt-in pilot.
4.5.1 Findings Relevant to Section 745 Decisions

Descriptive Statistics of Economic/Health Scores

To assess whether any of the pilot TOU rates caused economic changes, difference in average economic
index scores were compared between the rate treatment and control groups for the segments shown in
Table 4.5-1.

Table 4.5-1: Segments Tested by Rate

Climate Segment Control Control Control
8 vs. Rate 1 | vs. Rate 2 | vs. Rate 3

Non-CARE/FERA

CARE/FERA X X X
Hot CARE/FERA - on or eligible X X X

Below 100% FPG X

100 to 200% FPG X

Seniors X

Non-CARE/FERA X X X
Moderate  CARE/FERA X X X

CARE/FERA —on or eligible X X X

Non-CARE/FERA X X X
Cool CARE/FERA X X X

CARE/FERA — on or eligible X X X

Values for descriptive statistics provided in Table 4.5-2 and Figure 4.5-1 to Figure 4.5-3 are shown for all
respondents combined, including control and treatment customers, with no weighting applied to adjust
for oversampling of sub-segments in the hot climate region or oversampling of CARE/FERA customers in
all climate regions.

Table 4.5-2 provides the mean, median, and the 25th and 75th percentile economic index scores for all
PG&E respondents and Figure 4.5-1 shows the histogram of economic index scores. The dotted line on
the histogram shows the median, while the orange line shows the mean. Economic index scores can
range from a low of 0 to a high of 10. The higher the score, the more economic difficulty a respondent
has. PG&E pilot participants had a mean economic index score of 2.9 and median score of 2.5. The
distribution of economic index scores is positively skewed.
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Table 4.5-2: Measures of Central Tendency for Economic Index?

All PG&E Non-

Mean 2.94
25th Percentile 1.42
Median 2.49
75th Percentile 4.24

1 . . .
Higher mean index scores = more economic difficulty.

2.14 3.98
1.05 2.56
1.70 3.89
2.82 5.32

2.73
1.35
231
3.87

? Values are shown for all respondents combined, including control and treatment customers, with no weighting used to adjust

for oversampling of sub-segments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.

Figure 4.5-1: Histogram of Economic Index Scores" 2
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! Higher index scores = more economic difficulty.

Mean: 2.94

Economic Index

? Values are shown for all respondents combined, including control and treatment customers, with no weighting used to adjust

for oversampling of sub-segments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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As shown in Figure 4.5-2, the distribution of economic index scores is different for CARE/FERA and non-
CARE/FERA groups. Both groups show a large spread of economic index scores, but the distribution of
CARE/FERA scores is normally distributed, with equal distribution around the average score of 3.95.
When comparing the two distributions, the reader is reminded that the CARE/FERA population depicted
in the figure includes oversampling for households with incomes below 100% of FPG in the hot climate
region and other non-random sampling across climate regions and does not accurately represent the
distribution of economic index scores for CARE/FERA customers from the general PG&E population.

Figure 4.5-2: Histogram of Economic Index Scores For
CARE/FERA And Non-CARE/FERA Segments' 2
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! Higher index scores = more economic difficulty.

% Values are shown for all respondents combined, including control and treatment customers, with no weighting used to adjust
for oversampling of sub-segments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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As shown in Figure 4.5-3, the distribution of economic index scores is very similar for households with a
senior as a head of household versus a non-senior as a head of household. Both groups show a large
spread of economic index scores and the distributions are both positively skewed. Once again, however,
it is important to keep in mind that oversampling of seniors in the hot climate region means that the
distributions displayed in the figure do not represent the distribution of scores for senior households
from the general PG&E population.

Figure 4.5-3: Histogram of Economic Index Scores for Seniors and Non-Seniors™?
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! Higher index scores = more economic difficulty.

% Values are shown for all respondents combined, including control and treatment customers, with no weighting used to adjust
for oversampling of sub-segments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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Health Index: Table 4.5-3 shows the percent of respondents who reported a household member who
sought medical attention due to excess heat from among the small minority of respondents who
indicated that a household member had a medical condition that required keeping their house cool in
the summer. All respondents in each segment also indicated that their home has some form of air
conditioning. CARE/FERA customers and those with incomes below 100% of FPG were more likely to
report a household member who sought medical attention because of excess heat than other segments.
Also noteworthy, and surprising, is that more CARE/FERA respondents in the cool climate region
reported a household member who sought medical attention for excess heat compared to customers in
the moderate or hot regions.

Table 4.5-3: Distribution of Health Index Responses from Customers with AC
and a Disability that Requires Cooling by Segment’

Climate Total seeking % seeking medical
Region Segment Total in segment medical attention attention

Non-CARE/FERA 238 43 18%
CARE/FERA 351 76 22%
CARE/FERA - on or eligible 459 105 23%
MOt Below 100% FPG 322 85 26%
100 to 200% FPG 198 41 21%
Seniors 649 106 16%
Non-CARE/FERA 82 8 10%
Moderate CARE/FERA 136 30 22%
CARE/FERA - on or eligible 165 35 21%
Non-CARE/FERA 14 2 14%
Cool CARE/FERA 57 19 33%
CARE/FERA - on or eligible 61 19 31%

! Table includes all respondents who indicated someone in their household had a disability that required they keep their home
cool during the summer and had a form of air conditioning in their home. Totals include all control and treatment respondents
by segment.

Economic and Health Changes — Control versus Rate Comparisons
This section compares the average values for the economic and health indices for control and TOU
treatment customers for each customer segment, rate and climate region. Given the RCT design, any
statistically significant differences between control and treatment customers can be attributed to the
TOU rates (or random chance). Statistically significant differences between control and rate groups are
highlighted in green. Color-coded triangles are also provided to facilitate interpretation of the results as
shown in Figure 4.5-4.

Figure 4.5-4: Example of Results Table with Color Coding

Difference
¢ ‘M Rate M Between Group Test Statisti
ontrol Mean ate Mean Means est Statistic
\ \ \ \ P-value
Climate x Control x Rate Statistics x
Region Segment Mean  Pooled Sig. Decrease
Mean  SD n Mean  SD n Difference SE DF t-stat p-value /

Non-CARE/FERA 26 17 824 | 25 17 138 | 018 0.07 2204 237 0018 ¥ T
Moderate CARE/FERA 41 18 575 | 41 19 947 | 005 0.10 1520 048 0627 A |4— NOnsignitican

CARE/FERA-onor dligible | 39 175 935 | 42 185 456 032 0.10 1389 312 0002 Al

Sig. Increase
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Rate 1

Economic Index: Table 4.5-4 shows the economic index scores for Rate 1 and control group
customers by segment and climate region. There was no statistically significant increase in the economic
index for customers on Rate 1 in any segment or climate region, including all low-income segments and
seniors in the hot climate region. However, low-income segments and seniors in both the control and
treatment groups had substantially higher economic index scores than compared with non-CARE/FERA
households. For example, low income segments in hot climate region had almost twice as high average
economic index scores (on average) compared with non-CARE/FERA households in the same climate
region as shown in the table and Figure 4.5-5.

Table 4.5-4: Comparison of Economic Index Means, Control vs. Rate 1"

. Control Rate 1 Statistics
Climate
Region Segment Mean Pooled
Mean SD n Mean SD n Difference SE DF t-stat p-value

Non-CARE/FERA 24 1.7 672 2.5 1.8 624 0.01 0.10 1,294 0.12 0.901
CARE/FERA 4.3 1.8 339 44 1.8 332 0.12 0.14 669 0.84 0.403

Hot CARE/FERA - on or eligible 4.0 1.9 563 4.0 2.0 538 0.05 0.12 1,099 0.42 0.672
Below 100% FPG 4.5 1.8 498 4.4 1.8 506 -0.12 0.11 1,002 -1.06 0.291
100 to 200% FPG 39 1.9 200 42 21 207 0.25 0.20 405 1.23 0.219
Seniors 2.8 1.8 1,625 2.8 1.8 1,535 0.01 0.07 3,158 0.21 0.830
Non-CARE/FERA 2.1 1.4 470 2.0 1.4 462 -0.09 0.09 930 -1.01 0.313

Moderate  CARE/FERA 3.8 1.6 322 4.0 1.7 322 0.21 0.13 642 1.63 0.103
CARE/FERA - on or eligible 3.6 1.7 422 3.8 1.7 415 0.22 0.12 835 1.81 0.070
Non-CARE/FERA 1.9 1.4 548 1.8 13 535 -0.13 0.08 1,081 -1.65 0.100

Cool CARE/FERA 3.7 1.8 351 3.7 1.8 336 -0.01 0.14 685  -0.07 0.941
CARE/FERA - on or eligible 3.5 1.8 475 3.4 1.8 440 -0.09 0.12 913 -0.79 0.432

1. . . P
Higher mean index scores = more economic difficulty.

Figure 4.5-5: Mean Economic Index Scores, Control vs. Rate 1
for Targeted Segments in Hot Region'

Avg. Econ
Index Score
m Control ?
HmRate 1
ate 2
24925 43 Q8 4.4 458 4.4 3.9 4.2 2818 2.8
0

Non-CARE/FERA CARE/FERA CARE/FERA - Below 100% FPG 100 to 200% FPG Seniors
on or eligible

=

[y

1, . . e
= Higher mean index scores = more economic difficulty.

Health Index: Table 4.5-5 shows the health index proportions for control and treatment customers on
Rate 1. The values in the table represent customers in the samples that have air conditioning and who
reported a household member who required cooling due to a disability. The proportions shown in the
table represent the percent of this population who reported a household member who sought medical
attention because of excess heat. The health index proportion is lower for customers on Rate 1 relative
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to the control group for five of the six customer segments in the hot climate region although none of

these differences are statistically significant. In addition, the health index is higher for low-income

segments compared to non-CARE/FERA and senior segments. Given the small sample sizes for some
segments, relatively large differences between the proportions for those on Rate 1 and those in the
control group are not statistically significant.

Table 4.5-5: Comparison of Health Index Proportions, Control vs. Rate
Rate 1

Climate
Region Segment
Non-CARE/FERA
CARE/FERA
Hot CARE/FERA - on or eligible

Below 100% FPG
100 to 200% FPG
Seniors
Non-CARE/FERA

Moderate CARE/FERA
CARE/FERA - on or eligible
Non-CARE/FERA

Cool CARE/FERA

CARE/FERA - on or eligible

! Table shows health index results for respondents who indicated someone in their household had a disability that required

Control

% with
Event
19%
25%
26%
27%
28%
17%

7%

14%
14%
25%
33%
31%

Total

N
95
100
140
138
50
262
29
35
44
4
12
13

% with

Event
14%
24%
23%
31%
16%
16%

7%
24%
23%
33%
35%
33%

Total
N | Difference

57
96
124
109
62
264
14
37
43
3
17
18

they keep their home cool during the summer and had air conditioning in their home.

%

-5%
-1%
-3%
4%
-12%
-0.9%
0%
10%
10%
8%
2%
3%

Statistics
SE  Z-stat
0.06 0.78
0.06 0.17
0.05 0.57
0.06 0.76
0.08 1.52
0.03 0.27
0.08 0.03
0.09 1.08
0.08 1.16
035 0.24
0.18 0.11
0.17 0.15

11,2

p-value

0.44
0.87
0.57
0.45
0.13
0.78
0.98
0.28
0.25
0.81
0.91
0.88

% The number of total customers that require cooling for a disability and have air conditioning in the moderate and cool climate

region are very small. The results are included here for completeness, but the statistical outcomes are not valid due to small

sample sizes.

Rate 2

Economic Index: Table 4.5-6 shows the economic index values for control and treatment customers

for PG&E’s Rate 2. There were no statistically significant differences in the index for any customer
segments in any climate region. As shown in the table and in Figure 4.5-6, the index value is nearly twice
as high for CARE/FERA customers and CARE/FERA eligible customers compared with non-CARE/FERA

customers.

Table 4.5-6: Comparison of Economic Index Means, Control vs. Rate 2’

Climate
. Segment
Region
Mean
Non-CARE/FERA 24
Hot CARE/FERA 4.3
CARE/FERA - on or eligible 4.0
Non-CARE/FERA 21
Moderate CARE/FERA 3.8
CARE/FERA - on or eligible 3.6
Non-CARE/FERA 1.9
Cool  CARE/FERA 3.7
CARE/FERA - on or eligible 3.5

Control

SD
1.66
1.8
1.88
14
1.6
1.7
1.39
1.81
1.80

n
672
339
563
470
322
422
548
351
475

1. R . crpe
Higher mean index scores = more economic difficulty.
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Mean
2.6
4.4
4.1
2.0
4.0
3.7
1.9
37
3.4

Rate 2

SD
1.82
1.8
1.87
13
19
1.9
141
1.80
1.82

n
469
394
535
490
309
411
547
341
448

Mean
Difference
0.12
0.06
0.18
-0.10
0.15
0.10
-0.01
-0.05
-0.08

Pooled
SE
0.10
0.13
0.11
0.09
0.14
0.12
0.08
0.14
0.12

Statistics

DF
1,139
731
1,096
958
629
831
1,093
690
921

t-stat
1.11
0.47
1.59
-1.14
1.10
0.84
-0.07
-0.34
-0.66

p-value

0.266
0.637
0.113
0.256
0.273
0.402
0.948
0.730
0.508
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Figure 4.5-6: Mean Economic Index Scores, Control vs. Rate 2
for Key Segments in Hot Region'

5
a
Avg. Econ
Index Score
B Control 3
W Rate 2
2
1
2.4 6 43 4.4 4.1
0

Non-CARE/FERA CARE/FERA CARE/FERA - on or eligible

1, . . e
Higher mean index scores = more economic difficulty.

Health Index: Table 4.5-7 shows the health index, or the proportion of respondents reporting at least
one medical event due to heat in the summer. The data show no statistically significant increases in
respondents reporting a household member who sought medical attention due to Rate 2. In addition,
the health index is higher for low-income segments compared to non-CARE/FERA segments. However,
the samples sizes for non-CARE/FERA and CARE/FERA eligible segments in the moderate and cool
regions are too small to provide accurate results.

Table 4.5-7: Comparison of Health Index Proportions, Control vs. Rate 2" 2

Control Rate 2 Statistics
Climate % with Total  %with Total %

Region Segment Event N Event N | Difference SE  Z-stat p-value

Non-CARE/FERA 19% 95 16% 45 -3.4% 007 049 0.62

Hot CARE/FERA 25% 100 17% 82 -8% 0.06 130 0.19

CARE/FERA - on or eligible 26% 140 19% 100 -7% 0.06 134 0.18

Non-CARE/FERA 7% 29 29% 14 22% 0.11 192 0.06

Moderate CARE/FERA 14% 35 29% 31 14.7% 0.10 146 0.14

CARE/FERA - on or eligible 14% a4 30% 37 16.1% 0.09 1.77 0.08

Non-CARE/FERA 25% 4 0% 2 -25% 032 0.77 044

Cool CARE/FERA 33% 12 36% 14 2% 0.19 0.13 0.90

CARE/FERA - on or eligible 31% 13 33% 15 3% 0.18 0.14 0.88

! Table shows health index results for respondents who indicated someone in their household had a disability that required
they keep their home cool during the summer and had air conditioning in their home.

% The number of total customers that require cooling for a disability and have air conditioning in the moderate and cool climate
region are very small. The results are included here for completeness, but the statistical outcomes are not valid due to small
sample sizes.
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Rate 3

Economic Index: Table 4.5-8 and Figure 4.5-7 show the economic index score for customers on Rate
3 and the corresponding control group. As with Rates 1 and 2, there are no statistically significant
differences in the index values for any customer segment or climate region. However, the index value is
nearly twice as high for CARE/FERA customers and CARE/FERA eligible customers compared with non-
CARE/FERA customers.

Table 4.5-8: Comparison of Economic Index Means, Control vs. Rate 3'

. Control Rate 3 Statistics
Climate
Region Segment Mean Pooled
Mean SD n Mean SD n Difference SE DF t-stat p-value
Non-CARE/FERA 24 1.66 672 24 1.79 470 -0.04 0.10 1,140 -0.42 0.671
Hot  CARE/FERA 4.3 1.8 339 4.5 1.8 398 0.21 0.13 735 1.55 0.121
CARE/FERA - on or eligible 4.0 1.88 563 4.2 1.95 555 0.19 0.11 1,116 1.65 0.099
Non-CARE/FERA 2.1 1.4 470 2.0 1.4 454 -0.09 0.09 922 -0.94 0.346
Moderate CARE/FERA 3.8 1.6 322 3.9 1.7 330 0.06 0.13 650 0.45 0.655
CARE/FERA - on or eligible 3.6 1.7 422 3.7 1.7 426 0.08 0.12 846 0.69 0.492
Non-CARE/FERA 1.9 1.39 548 1.9 1.35 510 0.01 0.08 1,056 0.07 0.942
Cool  CARE/FERA 3.7 1.81 351 3.7 1.84 306 0.02 0.14 655 0.17 0.863
CARE/FERA - on or eligible 3.5 1.80 475 3.5 1.83 411 0.01 0.12 884 0.11 0.912

1, . . e
Higher mean index scores = more economic difficulty.

Figure 4.5-7: Mean Economic Index Scores, Control vs. Rate 3
for Key Segments in Hot Region’
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Higher mean index scores = more economic difficulty.

Health Index: Table 4.5-9 shows the health index, or the proportion of households reporting at least
one medical event due to heat in the summer. As with Rates 1 and 2, the percentage of respondents
across all segments in Rate 3 who reported a household member needed to seek medical attention is
not statistically different than the percentage of respondents in corresponding control groups. In
addition, the health index is higher for low-income segments compared to non-CARE/FERA segments.
However, the samples sizes for non-CARE/FERA and CARE/FERA eligible segments in the moderate and
cool regions are too small to provide accurate results.
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Table 4.5-9: Comparison of Health Index Proportions, Control vs. Rate 3"2

Control Rate 3

Climate % with  Total % with
Region Segment Event N Event
Non-CARE/FERA 19% 95 24%
Hot CARE/FERA 25% 100 19%
CARE/FERA - on or eligible 26% 140 21%
Non-CARE/FERA 7% 29 4%
Moderate CARE/FERA 14% 35 21%
CARE/FERA - on or eligible 14% 44 20%
Non-CARE/FERA 25% 4 0%

Cool CARE/FERA 33% 12 29%
CARE/FERA - on or eligible 31% 13 27%

! Table shows health index results for respondents who indicated someone in their household had a disability that required

Total
N
41
73
95
25
33
41
5
14
13

they keep their home cool during the summer and had air conditioning in their home.

%
Difference
5%
-6%
-5%
-3%
7%
5.9%
-25%
-5%
-4%

Statistics
SE  Z-stat
0.08 0.72
0.06 091
0.06 094
0.06 0.46
0.09 0.75
0.08 0.73
0.21 1.19
0.18 0.26
0.17 0.24

p-value
0.47
0.37
0.35
0.64
0.45
0.47
0.24
0.79
0.81

2 The number of total customers that require cooling for a disability and have air conditioning in the moderate and cool climate

region are very small. The results are included here for completeness, but the statistical outcomes are not valid due to small

sample sizes.

Overall, there is no evidence that TOU rates increased
economic or health index scores on average for any
customer segment in PG&E’s service territory,
including CARE/FERA customers. Further, TOU rates
did not increase economic index scores for seniors in
the hot climate region (all statistical comparisons
between control and rate treatments for seniors were
insignificant). Survey data suggest that senior

Cross-Group Analysis

No Increase in Economic or

Health Index Scores

Overall, there is no evidence that TOU
rates increased economic or health
index scores on average for any
customer segment in PG&E’s service
territory, including CARE/FERA
customers.

households may be better able to shift their electricity use during peak hours. Not only did senior
households in hot climate regions rate their ease of shifting usage in the afternoons and evenings
slightly higher than non-senior households (Mgeniors=6.7, Mpon-seniors=6.3, 1=8.42, p<.001), but seniors
reported fewer key barriers to shifting use compared to non-seniors in the hot climate region (Table 4.5-
10).

Table 4.5-10: Fewer Factors Keep Seniors in Hot Climates

from Shifting or Reducing Their Usage’

Barriers to reducing or shifting electricity usage in the afternoon and evenings

My household already uses very little electricity

My home gets uncomfortable if | try to reduce electricity usage
Nothing keeps me from shifting my usage

Working from home makes it difficult to use less electricity

My schedule doesn’t allow me to reduce my usage

Child(ren) in household make it difficult to change our routines

!All differences are significant (z-test for proportions, p<.001).
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31%

23%

23%
5%
4%
4%

27%
31%
15%
11%
18%
24%
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Question-Level Findings
The following sections compare responses between treatment and control customers for individual
qguestions that underlie the economic and health indices. Results are presented for all three rates to
enable cross-rate comparisons and facilitate identification of patterns in the results. Because of the
random assignment of customers to treatment and control conditions, statistically significant
differences in values between the two groups can be attributed to the TOU rates. Statistically significant
differences between the control and rate groups are shaded in grey as shown in the example Table 4.5-
11. To facilitate readability, each table provides estimates for the rate with additional targeted segments
first, Rate 1, followed by estimates for Rates 2 and 3.

Table 4.5-11: Example of Question-Level Results Table

Rate with targeted Rates without
segments targeted segments

AN /

Climate \ /

Region Segment c R1 R2 R3
Non-CARE/FERA 15% 20% A 16% A 16% A
CARE/FERA 24% 29% A 23% V 22% V¥

Hot Below 100%FPG | 27% 28% A - - Grey shading
100 to 200%FPG | 22%  25% A - - ——— = statistical
Senior v N — . significance
Non-CARE/FERA 0% 6% ¥ 8% V 7% V

Moderate
CARE/FERA 21% 24% A 21% A 20% V
Non-CARE/FERA 2% 1% ¥V 3% A 3% A

cool CARE/FERA 13% 13% ¥V 8% V¥V 12% V¥

Customers Worried about Having Enough Money to Pay Electricity Bill
Respondents rated their agreement with six statements designed to measure respondents’ attitudes
towards adopting energy saving behaviors using an 11-point scale with 0 meaning “do not agree at all”
and 10 meaning “completely agree”. One of these statements, “l often worry whether there is enough
is used to create the economic index (Table 4.5-12).

|ll

money to pay my electricity bil
Surveyed customers provided low to moderate agreement ratings, 1.0 to 6.1, to this statement. When
comparing responses between Control and Rate treatment groups, two significant differences were
found for Rate 2; with both showing that non-CARE/FERA customers on Rate 2 in the moderate and cool
climate regions were less worried about having enough money to pay their electricity bill compared with
control customers. All significant differences were small, with differences between Control and
treatment group ratings less than a point on the 11-point rating scale.

Respondents in the CARE/FARE segments provided substantially higher agreement ratings to the
statement compared to those in the non-CARE/FERA segments. Additionally, respondents in the hot
climate region provided slightly higher ratings to the statement compared to similar segments in the
moderate and cool climate regions.
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Table 4.5-12: Percentage of Respondents Reporting They Often Worry About Having
Enough Money to Pay Their Electricity Bill’

| often worry whether there is
enough money to pay my

electricity bill

Climate

Region Segment C R1 R2 R3
Non-CARE/FERA 2.4 2.5 2.6 2.6
CARE/FERA 5.4 5.5 4.9 5.7

Hot Below 100% FPG 5.9 6.1 - -
100 to 200% FPG 4.7 5.0 - -
Senior 3.1 3.2 - -

Moderate Non-CARE/FERA 1.8 1.6 1.5 1.7
CARE/FERA 4.6 4.4 4.8 4.7

Cool Non-CARE/FERA 1.4 1.3 1.0 1.5
CARE/FERA 4.2 4.0 4.2 4.2

! Used t-test, highlighted averages indicate statistically significant difference versus Control group at p<.05.
Customers Experiencing Issues with Paying their Bills

Respondents reported the number of times — since participating in the pilot — that their household
struggled to pay: a) electricity bills, and b) bills for other basic needs such as food, housing, medicine,
and other important bills. Respondents answered on a 4-point scale ranging from “none” to “3 or more
times.”

Table 4.5-13 shows the percent of respondents who reported having difficulty paying either their
electricity bill or some other bill at least once during the summer. As shown, there is substantial
variability across segments (16% to 78% reporting difficulty paying their bills) but there is little variability
in responses across RCT group. No significant differences were found between rate and control
customers but a higher percentage of respondents from low income segments reported bill payment
difficulty than non-low income segments. Across climate regions, hot region customers were the most
likely to report any difficulty paying bills.

Table 4.5-13: Percentage of Respondents Reporting
Difficulty Paying Bills Since June 2016'

Climate

Region Segment C R1 R2 R3
Non-CARE/FERA 31% 30% 33% 29%
CARE/FERA 75% 74% 73% 78%

Hot Below 100% FPG 75% 74% - -
100 to 200% FPG 65% 66% - -
Senior 40% 39% - -

Moderate Non-CARE/FERA 20% 19% 16% 18%
CARE/FERA 66% 64% 63% 61%

Cool Non-CARE/FERA 21% 17% 19% 21%
CARE/FERA 61% 60% 61% 59%

! Table shows the percent of respondents who either had difficulty paying their electricity bill or other bills at least
one time during the summer.
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Financial Well-Being (CFPB)

To gauge respondents’ financial health, respondents were asked about five items sourced from the
Consumer Financial Protection Bureau (CFPB). For the first three items, respondents are asked how each
describes their situation using a scale including “not at all,” “very little,” “somewhat,
“completely.” For the last two items, respondents were asked how often each applies to them using a
often,” and “always.” The CFPB items are:

n u ” u

very well,” and

” u ” u n u

scale including “never,” “rarely,” “sometimes,
= Because of my money situation, | feel like | will never get the things | want in life.
= | am just getting by financially.

= | am concerned that the money | have won’t last.

= | have money left over at the end of the month.

= My finances control my life.

Using answers to these five items, each respondent’s financial well-being score was calculated, with
values ranging from 19 (low financial well-being) to 90 (high financial well-being).®®

As shown in Table 4.5-14, PG&E respondents demonstrated a relatively tight range of financial well-
being scores, with average scores ranging from 46 to 60 (higher scores indicate higher financial well-
being). Customers on TOU rates did not have significantly lower CFPB scores than control rate
customers. Rate 3 CARE/FERA customers in the cool region had higher CFPB scores when compared to
their control group, but the difference was less than 2 points out of roughly 49 points. Compared to
other segments, non-CARE/FERA customers had the highest financial well-being scores.

Table 4.5-14: Average Financial Well-Being Scores'

Climate CFPB

Region Segment C R1 R2 R3
Non-CARE/FERA 57.1 57.9 57.2 58.3
CARE/FERA 47.1 46.9 46.7 45.6

Hot Less than 100% FPG 46.4 47.0 - -
100%-200% FPG 49.1 48.1 - -
Senior 54.8 54.9 - -
Non-CARE/FERA 58.2 59.1 59.2 58.7

Moderate
CARE/FERA 48.0 48.2 48.0 47.9
Non-CARE/FERA 59.3 60.3 59.5 59.7

cool CARE/FERA 47.5 48.3 48.7 493 A

! Grey shading indicates a significant difference in the responses between control and rate group for that segment (using t-test
and an alpha level of .05)

® The financial well-being score is a methodologically rigorous scale from the Consumer Financial Protection Bureau that
measures a customer’s financial well-being. The Consumer Financial Protection Bureau’s methods for the abbreviated version
of their “Financial Well-Being Scale” was followed. See the following documentation for full methodological details:
http://files.consumerfinance.gov/f/201512 cfpb financial-well-being-user-guide-scale.pdf
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Number of Alternative Methods Used to Pay Bills

Respondents reported how they afforded to pay electricity bills and/or other basic needs over the
summer. Respondents selected as many of the following options that applied to their household:

= Use your household’s current income

= Use your household’s savings or other investments

=  Cut back on non-essential spending for things your household wants
= Reduce your household energy usage

=  Borrow money from family, friends, or peers

=  Borrow money using a short-term loan

= Use a credit card that you can't pay off right away

» Leave rent/mortgage unpaid

= Leave some household bills unpaid past the due date

= Received emergency assistance from [IOU NAME]

= Received emergency assistance from other city or regional programs

Reducing household energy usage® and cutting back on non-essential spending are included in the
percent of respondents (by rate and segment) that reported using any of the options other than ‘current
income.” This metric, therefore, measured the maximum number of customers in each segment, by rate
that took some type of action, however small, to help pay their bills.

As shown in Table 4.5-15, two-fifths or more of each segment on each rate plan reported using non-
income strategies to afford bill payments. Seniors in the hot climate region is the only segment that
shows a statistically significant difference between the control and TOU rate groups, although the
difference is relatively small. Within each climate region, CARE/FERA customers were the most likely to
report non-income strategies for making bill payments.

* The percentages in Table 4.5-15 are significantly lower if “reduce your household energy use” is excluded from the
tabulations. For non-CARE/FERA households in the hot climate region, for example, dropping this option from the tabulation
reduces the percentages by about 20 percentage points (from 55% to 35%). The main conclusion, that there are few statistically
significant differences between treatment and control customers, does not change, although if this response option is dropped,
the one segment where there is a statistically significant difference is for CARE/FERA customers on Rate 2 in the hot climate
region rather than for senior customers on Rate 1 in the hot climate region.
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Table 4.5-15: Percentage of Respondents Reporting Affording Summer Bill Payments

Climate
Region

Hot

Moderate

Cool

Using Sources Other than Current Income’

Segment
Non-CARE/FERA
CARE/FERA
Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA
CARE/FERA
Non-CARE/FERA
CARE/FERA

C
55%
77%
82%
73%
64%
48%
74%
41%
71%

R1
58%
82%
83%
73%
67%
44%
78%
40%
71%

R2
60%
82%

45%
75%
40%
71%

R3
54%
82%

46%
73%
44%
73%

! Grey shading indicates a significant difference in the responses between control and rate group for that segment (using t-test
and an alpha level of .05)

4.5.2 Other Research Topics

The remainder of this section summarizes findings from the other research topics that were covered by

the survey.

Motivations for Participating in the Study

Participation Recall Rate

Nearly all surveyed PG&E customers (between 84% and 99%) recalled participating in the study (Table
4.5-16). When comparing responses between Control and Rate groups, four segments in the hot climate

region and the non-CARE/FERA segment in the cool climate region exhibited significant differences,
although none of the differences are larger than 4%. In addition, slightly fewer respondents in the
CARE/FERA segments recalled participating in the study compared to those in the non-CARE/FERA

segments (differences ranging between 5% and 10%).

Table 4.5-16: TOU Study Participation Recall Rates"

! Chi-square used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.

v Nexanr

Climate
Region

Hot

Moderate

Cool

Segment
Non-CARE/FERA
CARE/FERA
Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA
CARE/FERA
Non-CARE/FERA
CARE/FERA

Recalls participating in the study

C
95%
88%
84%
93%
91%
96%
88%
96%
87%

R1
96%
91%
88%
92%
93%
98%
87%
95%
89%

R2
97%
89%
98%
90%
98%
91%

R3
98%
91%
97%
88%
98%
88%

144



PG&E Evaluation

Motivations to Participate

Approximately two-fifths to over one-half (38% to 56%) of surveyed customers across all segments
reported their primary motivation for participating in the study was to save money on their electricity
bills (Table 4.5-17). More respondents in the CARE/FERA segments reported their primary motivation as
saving money compared to non-CARE/FERA respondents. Earning a bill credit was the second most
frequent motivation reported by respondents across all segments (ranging from 22% to 31%), and
slightly more non-CARE/FERA customers selected this motivation compared to low-income customers.
Since it was not expected that motivation to participate would be influenced by rate treatment group
assignment, responses across Control and Rate groups are combined for this analysis.

Table 4.5-17: Primary Motivation for TOU Study Participation

Climate To save money on Environmentally

Region Segment electricity bill To earn a bill credit responsible Other*
Non-CARE/FERA 45% 27% 8% 20%
CARE/FERA 56% 23% 7% 14%

Hot Less than 100% FPG 56% 22% 7% 15%
100%-200% FPG 55% 24% 6% 14%
Senior 52% 23% 9% 17%
Non-CARE/FERA 44% 27% 10% 19%

Moderate
CARE/FERA 52% 23% 9% 15%

Cool Non-CARE/FERA 38% 31% 12% 19%
CARE/FERA 51% 23% 10% 16%

' ‘Other’ includes: bill protection makes it risk free, to be one of the first to learn about new rates, to give PG&E my feedback on
the plan, and other.

Customer Outreach: Welcome Packet
PG&E sent Rate group customers a welcome packet that included information about their rate and tips
for reducing or shifting their energy usage. PG&E also sent Control group customers a letter that
included information about the study and some tips for reducing or shifting their energy usage.

Most surveyed customers, between 69% and 96%, reported receiving their TOU welcome packet, and of
those, between 71% and 92% reported looking through it (Table 4.5-18). The lowest read-rates were
reported by customers in the low-income groups. Significantly more rate group customers across all
segments recalled receiving and looking through the packet than customers in the corresponding
control groups.

Table 4.5-18: Percentage Who Received and Looked Through the TOU Welcome Packet'

Climate Received welcome packet Looked through welcome packet®
Region Segment C R1 R2 R3 Cc R1 R2 R3
Non-CARE/FERA 77% 93% A 94% A 95% A 80% 91% A 2% A 92% A
CARE/FERA 75% 8% A 8% A 8% A 80% 8% A 8% A 8% A
Hot Below 100% FPG 71% 8% A - - 80%  84% - -
100 to 200% FPG 77% 83% A - - 79%  86% A - -
Senior 78% 8% A - - 80% 8% A - -
Moderate Non-CARE/FERA 78% %% A 95% A 9B% A 7% 91% A 2% A 90% A
CARE/FERA 74% 83% A 8% A 8% A 72% 8% A 80% A 8% A
Cool Non-CARE/FERA 75% 94% A 95% A 4% A 77% 91% A 2% A 91% A
CARE/FERA 69% 8% A 8% A 8% A T71% 8% A 8% A 8% A

! Chi-square used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.
% Asked only to respondents who reported receiving the welcome packet.
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Customers who reported looking through the welcome packet or letter rated their level of agreement
with several aspects about the packet/letter. These customers mostly agreed that the information in the
packet explained what to expect during the study (asked of control group) or how the price of electricity
varies on their rate plan (asked of rate groups, Table 4.5-19).”° Customers gave these items the highest
average rating on an 11-point scale where 0 means “do not agree at all” and 10 means “completely
agree”. Customers also mostly agreed that the items in the packet were easy to understand, that they
understood how their rate worked after looking at the packet, and that they used many of the tips
included in the packet; customers somewhat agreed that the decals/stickers were helpful.

Since control and rate group customers received different information, separate, but similar versions of
the question about aspects of the welcome packet/letter were used. However, two of the items in each
guestion were sufficiently alike to allow for statistical comparisons of ratings between the groups. No
significant differences were found between the Control and Rate groups on the first aspect — the items
in the packet were easy to understand.

All the customers in the Rate groups reported significantly lower average agreement ratings compared
to customers in the Control groups across all climate regions and segments for the second aspect about
the welcome packet: that customers used many of the tips provided in the packet. These statistical
differences are also substantively small (about one point or less on an 11-point scale).

In general, low-income customers reported slightly higher agreement ratings, compared to non-
CARE/FERA customers, for nearly all aspects asked about the welcome packet, and particularly with the
helpfulness of the decals and stickers. Low-income customers reported a slightly lower average rating,
compared to non-CARE/FERA customers, on one aspect of the packet: the information in the packet
explained how the price of electricity is different depending on the time of day and season of the year.

" No comparisons were made between the rate and control groups for these items since they were worded differently and the
Control group item was included only in the web survey (not the mail or phone surveys).
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PG&E Evaluation

Satisfaction

Satisfaction with PG&E and Rate Plan

Overall, respondents reported being somewhat to mostly satisfied with PG&E and their rate plan.

Ratings were based on an 11-point scale, where 0 means ‘not at all satisfied’ and 10 means ‘extremely
satisfied’. As shown in Table 4.5-20, customers were slightly more satisfied with PG&E (6.4 to 7.8) than
with their rate plan (5.5 to 7.2). Control group customers were slightly more satisfied with PG&E and

their rate plan compared to rate group customers across all segments. A few of the Control/Rate group

comparisons are statistically significant, particularly with regard to satisfaction with the rate. However,

these differences are substantively small (less than one point on an 11-point scale). In addition,

customers in the low-income segments were slightly more satisfied with PG&E and the rate plan
compared to the non-CARE/FERA customers.

Table 4.5-20: Average Level of Satisfaction with PG&E and Rate Plan'?

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA
CARE/FERA
Non-CARE/FERA
CARE/FERA

Moderate

Cool

Satisfaction with PG&E

C
6.8
7.6
7.7
7.7
7.5
6.9
7.8
6.8
7.6

R1
6.6
7.4
7.5
7.5
7.3
6.8
7.7
6.6
7.5

R2
6.4
7.4

6.8
7.6
6.6
7.6

v

R3
6.5
7.3

6.9
7.7
6.6
7.4

Satisfaction with rate

C
V| 59
7.0
7.1
6.6
6.8
6.4
7.3
6.3
7.2

R1 R2
5.7 5.5
6.8 6.6
6.9 -

6.7 -

6.6 -

6.4 5.9
7.1 7.1
60 V¥V 6.0
7.2 7.1

R3
V¥V 56
V¥V 65
VvV 61
7.1
VvV 62
7.1

! Satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.

% T-test used, highlighted averages indicate statistically significant difference versus Control group at p<.05.

Table 4.5-21 to Table 4.5-23 show additional statistics for Control vs. Rate group comparisons of average
satisfaction with PG&E. Table 4.5-24 to Table 4.5-26 show additional statistics for Control vs. Rate group
comparisons of average satisfaction with the rate.

Table 4.5-21: Average Level of Satisfaction with PG&E, Control vs. Rate 1"

Climate
Region Segment Mean
Non-CARE/FERA 6.8
CARE/FERA 7.6
Hot Below 100% FPG 7.3
100 to 200% FPG 7.7
Senior 7.5
Non-CARE/FERA 6.9
Moderate
CARE/FERA 7.8
Non-CARE/FERA 6.8
Cool
CARE/FERA 7.6

Control

SD
24
2.6
2.6
24
2.5
2.2
24
2.2
24

n
1,012
543
311
893
1,860
526
395
575
415

Mean

Rate 1
SD

6.6 24
7.4 25
7.3 24
7.5 24
7.3 25
6.8 2.2
7.7 24
6.6 22
7.5 23

n
965
503
321
852
1,737
503
372
566
378

Mean
Difference

-0.17
-0.14

0.03
-0.18
-0.21
-0.09
-0.11
-0.24
-0.01

Pooled
SE

0.11
0.16
0.20
0.12
0.08
0.14
0.17
0.13
0.17

Statistics

DF
1,975
1,044

630
1,743
3,595
1,027

765
1,139

791

t-stat p-value

-1.53
-0.84

0.16
-1.56
-2.58
-0.64
-0.65
-1.84
-0.07

0.126
0.401
0.872
0.120
0.010 V¥V
0.522
0.515
0.066
0.943

! satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.

% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.
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PG&E Evaluation

Table 4.5-22: Average Level of Satisfaction with PG&E, Control vs. Rate 2"?

Climate Control Rate 2 Statistics
Region Segment Mean SD n Mean SD n | Difference  SE DF t-stat p-value
Hot Non-CARE/FERA 6.8 24 1,012 6.4 2.5 520 -0.36 0.132 1530 -2.68 0.007

CARE/FERA 7.6 2.6 543 7.4 2.5 446 -0.18 0.164 987 -1.12 0.262
Moderate Non-CARE/FERA 6.9 2.2 526 6.8 2.1 515 -0.11  0.135 1039 -0.84 0.403

CARE/FERA 7.8 2.4 395 7.6 2.4 379 -0.22 0171 772 -1.29 0.196
Cool Non-CARE/FERA 6.8 2.2 575 6.6 2.2 581 -0.20 0.130 1154 -1.50 0.133

CARE/FERA 7.6 2.4 415 7.6 23 385 0.06 0.168 798 0.36 0.716
! satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.
% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.

Table 4.5-23: Average Level of Satisfaction with PG&E, Control vs. Rate 3"

Climate Control Rate 3 Statistics
Region . Mean Pooled

Segment Mean SD n Mean SD n Difference SE DF t-stat p-value
Hot Non-CARE/FERA 6.8 24 1,012 6.5 2.5 505 -0.32  0.134 1515 -2.36 0.019

CARE/FERA 7.6 2.6 543 7.3 2.6 440 -0.23  0.169 981 -1.37 0.172
Moderate Non-CARE/FERA 6.9 2.2 526 6.9 2.1 491 0.02 0.137 1015 0.13 0.896

CARE/FERA 7.8 2.4 395 7.7 2.4 401 -0.12  0.167 794 -0.73 0.466
cool Non-CARE/FERA 6.8 2.2 575 6.6 2.2 545 -0.21  0.131 1118 -1.58 0.113

CARE/FERA 7.6 2.4 415 7.4 2.2 373 -0.10 0.167 786 -0.62 0.534
! Satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.
% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.

Table 4.5-24: Average Level of Satisfaction with Rate, Control vs. Rate 1"*

Climate Control Rate 1 Statistics
Region . Mean Pooled

Segment Mean SD n Mean SD n Difference SE DF t-stat p-value

Non-CARE/FERA 59 24 1,044 5.7 2.7 988 -0.19 0.11 2,030 -1.69 0.090

CARE/FERA 7.0 2.7 566 6.8 2.7 539 -0.18 0.16 1,103 -1.13  0.260
Hot Below 100% FPG 7.1 2.7 626 6.9 2.8 626 -0.24 0.16 1,250 -1.50 0.133

100 to 200% FPG 6.6 2.6 325 6.7 2.6 339 0.07 0.20 662 0.34 0.733

Senior 6.8 26 1,939 6.6 2.7 1,844 -0.26 0.09 3,781 -3.02 0.003
Moderate Non-CARE/FERA 6.4 2.2 536 6.4 2.3 519 -0.05 0.14 1,053 -0.37 0.712

CARE/FERA 7.3 2.5 416 7.1 2.7 403 -0.15 0.18 817 -0.85 0.397
Cool Non-CARE/FERA 6.3 2.2 589 6.0 2.4 577 -0.34 0.13 1,164 -2.53 0.012

CARE/FERA 7.2 2.5 436 7.2 2.5 409 -0.03 0.17 843 -0.15 0.883
! satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.
% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.

Table 4.5-25: Average Level of Satisfaction with Rate, Control vs. Rate 2"

Climate Control Rate 2 Statistics
Region . Mean Pooled

Segment Mean SD n Mean SD n Difference SE DF t-stat p-value
Hot Non-CARE/FERA 5.9 24 1,044 5.5 2.5 524 -0.38 0.132 1566 -2.88 0.004

CARE/FERA 7.0 2.7 566 6.6 2.8 465 -040 0.171 1029 -2.35 0.019
I Non-CARE/FERA 6.4 2.2 536 59 2.4 534 -0.48 0.140 1068 -3.44 0.001

CARE/FERA 7.3 2.5 416 7.1 2.5 396 -0.16 0.173 810 -0.94 0.347
Cool Non-CARE/FERA 6.3 2.2 589 6.0 23 592 -0.36 0.131 1179 -2.72  0.007

CARE/FERA 7.2 2.5 436 7.1 2.6 425 -0.13  0.171 859 -0.74 0.458

! satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.
% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.
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PG&E Evaluation

Table 4.5-26: Average Level of Satisfaction with Rate, Control vs. Rate 3"

Climate Control Rate 3 Statistics
Region ' Mean Pooled
Segment Mean SD n Mean SD n Difference  SE DF t-stat p-value
Non-CARE/FERA 5.9 2.4 1,044 5.6 2.8 524 -033 0.138 1566 -2.42 0016 V
Hot CARE/FERA 7.0 2.7 566 6.5 2.8 466 -0.47 0171 1030 -2.73 0.006 V¥
Moderate Non-CARE/FERA 6.4 2.2 536 6.1 2.4 515 -0.29 0.141 1049 -2.07 0039 V
CARE/FERA 7.3 2.5 416 7.1 2.5 439 -0.16 0.171 853 -0.95 0.341
Cool Non-CARE/FERA 6.3 2.2 589 6.2 23 562 -0.18  0.133 1149 -1.39 0.165
CARE/FERA 7.2 2.5 436 7.1 2.4 404 -0.10 0.168 838 -0.61 0.544

! satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.
% T-test used, highlighted p-values indicate statistically significant difference versus Control group at p<.05.

Survey respondents were asked to rate their level of
agreement with eleven aspects about their rate plan,
using an 11-point scale, where 0 means ‘do not agree at
all’ and 10 means ‘completely agree’. Table 4.5-27 to Many customer segments on TOU
rates gave higher average agreement
ratings compared with control
customers on the OAT on statements
concerning ease of understanding of
the rate and the rate offering
opportunities to save money.

Higher Agreement Scores for TOU
Customers on Several Factors

Table 4.5-29 summarize the average scores for each
segment, rate and climate region.

The highest average ratings among all statements
concerned ease of remembering the timing of the peak
(7.3 to 8.1) and off-peak rate periods and the bill helps
me understand the time of day when they are spending the most on electricity (6.9 to 7.7). Customers
reported slightly lower average ratings for statements about the rate (6.2-7.5) and electricity bill (6.3 to
7.3) being easy to understand, recommending the rate to family/friends (5.8 to 7.5), the rate providing
opportunities to save money (5.4 to 7.3), and wanting to stay on the rate after the study (5.5 to 7.2).
Respondents reported the lowest average ratings to statements about the rate being fair (5.4 to 6.7),
the new rate being better than the old rate (5.0 to 6.5), the rate working with their household schedule
(5.0to 6.6), and the rate being affordable (5.2 to 6.4). However, the differences between average
ratings across the statements is about three points on an 11-point scale.

On average, customers in 15 of the 21 rate/segment/region groups reported significantly higher average
agreement ratings concerning ease of understanding of the rate than customers on the OAT. Similarly,
customers 12 of the 21 rate/segment/region groups reported significantly higher average agreement
ratings than the control group indicating that the TOU rate gave them an opportunity to save money.
However, 11 of the 21 groups had slightly lower average ratings than the corresponding control group
for the statement, “the rate works with my household schedule.”

One to two rate/segment/climate region groups reported significantly higher average agreement ratings
indicating that their bill was easier to understand, they would recommend the rate to friends/family,
and that the rate is fair compared with customers on the corresponding control groups. Similarly, one to
three rate/segment/region groups had statistically significantly lower average agreement ratings on
statements concerning wanting to stay on the rate after the study ends and the rate being affordable.
For some of these statements, rate group customers had slightly higher ratings and for others they were
slightly lower. In addition, low income customers reported higher average agreement ratings across
most of the aspects of their rate plan compared to non-CARE/FERA customers.
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PG&E Evaluation

Table 4.5-27: Average Level of Agreement with Aspects of the Rate Plan (Aspects 1-4)"?

The peak and off
peak times are easy

3
to remember

Climate

Region Segment R1 R2
Non-CARE/FERA 8.1 7.6
CARE/FERA 7.9 7.5

Hot Below 100% FPG 7.9 -
100 to 200% FPG 7.9 -
Senior 8.1 -

Moderate Non-CARE/FERA 8.0 7.5
CARE/FERA 7.9 7.5
Non-CARE/FERA 7.8 7.3

Cool

CARE/FERA 7.8 7.4

! Agreement ratings are based on an 11-point scale where 0 means ‘do not agree at all’ and 10 means ‘completely agree’.
% T-test used, highlighted averages indicate statistically significant difference versus Control group at p<.05.
? Asked only to Rate groups.

Table 4.5-28: Average Level of Agreement with Aspects of the Rate Plan (Aspects 5-7)"?

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG
100 to 200% FPG
Senior

Moderate Non-CARE/FERA
CARE/FERA

Cool Non-CARE/FERA
CARE/FERA

R3
7.7
7.7

7.6
7.7
7.4
7.6

Bill helps me
understand time of
day when spending

R1
7.2
7.3
7.6
7.3
7.5
7.3
7.5
7.0
7.7

most3

R2
7.2
7.7

7.1
7.6
6.8
7.5

Recommend rate to
friends or family

C
5.8
7.0
7.2
6.5
6.5
6.2
7.4
6.1
7.1

R1
6.1
6.9
7.3
6.4
6.8
6.7
7.3
6.3
7.5

R2
5.8
7.0

6.0
7.4
6.0
7.3

R3
5.8
7.0

6.5
7.6
6.3
7.3

R3
7.1
7.5

7.0
7.5
6.9
7.4

Rate is easy to undertand

C
6.2
6.7
6.7
6.4
6.5
6.4
6.7
6.3
6.5

R1
7.1
6.9
6.9
7.0
7.1
7.5
7.0
7.1
7.1

R2
6.9
7.0

6.8
6.9
6.8
7.1

Rate gave opp. to save

C
5.4
6.6
6.8
6.2
6.2
5.6
6.8
5.5
6.6

money
Rl R2
6.1 6.1
6.7 6.8
7.0 -
6.4 -
6.6 -
6.7 6.2
71 7.1
6.2 6.3
7.1 6.9

R3
6.1
6.8

6.5
73
6.3
7.0

R3
7.0
7.1

7.2
7.4
6.8
7.1

Bill is easy to understand

C
6.5
6.9
7.1
6.6
7.0
6.5
7.1
6.5
6.8

R1
6.6
6.9
7.1
6.9
6.9
7.0
7.2
6.5
7.2

Want to stay on rate

after study ends

C R1 R2
59 58 55
69 6.7 6.7
7.2 7.0 -
6.7 6.2 -
6.8 6.6 -
6.1 64 56
74 7.2 7.2
60 59 59
71 7.1 7.0

R3
5.8
6.9

6.4
7.3
6.2
7.1

R2
6.5
7.1

6.6
7.1
6.3
7.2

R3
6.4
7.1

6.7
7.3
6.4
7.0

! Agreement ratings are based on an 11-point scale where 0 means ‘do not agree at all’ and 10 means ‘completely agree’.
% T-test used, highlighted averages indicate statistically significant difference versus Control group at p<.05.

Table 4.5-29: Average Level of Agreement with Aspects of the Rate Plan (Aspects 8-11)"?

Rate is fair
Climate
Region Segment C Rl R2
Non-CARE/FERA 54 57 54
CARE/FERA 6.2 6.2 63
Hot Below 100% FPG 6.4 6.5 -
100 to 200% FPG 59 6.0 -
Senior 6.0 6.1 -
Moderate Non-CARE/FERA 59 6.2 58
CARE/FERA 6.5 65 6.5
Cool Non-CARE/FERA 6.0 5.9 5.8
CARE/FERA 6.5 6.6 6.6

v Nexanr

R3
5.5
6.1

6.0
6.6
5.8
6.7

New rate is better

than old rate®

R1
5.2
5.9
6.3
5.6
5.9
5.8
6.5
5.2
6.3

R2
5.0
6.1

5.2
6.3
5.2
6.3

R3
5.1
6.1

5.4
6.5
5.4
6.3

Rate works with HH

C
5.7
6.6
6.5
6.3
6.5
5.9
6.6
5.8
6.6

schedule
R1 R2
53 5.0
58 5.9
6.2 -

5.6 -

63 -

55 53
6.2 6.4
55 53
6.1 6.1

R3
5.3
6.0

5.6
6.6
5.6
6.2

Rate is affordable

C
5.3
6.0
6.0
5.8
5.9
5.8
6.4
6.0
6.3

R1
5.2
5.9
6.1
5.6
5.9
6.0
6.3
5.6
6.4
! Agreement ratings are based on an 11-point scale where 0 means ‘do not agree at all’ and 10 means ‘completely agree’.
% T-test used, highlighted averages indicate statistically significant difference versus Control group at p<.05.
? Asked only to Rate groups.

R2
5.4
6.3

5.4
6.3
5.6
6.4

R3
5.5
6.1

5.7
6.4
5.8
6.3
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Perception of Bill Amount

Respondents were asked to indicate how well the amount of their electricity bill aligned with their
expectations since participating in the pilot. Respondents chose from the following options: higher than
you expected; about the same as you expected; lower than you expected; or did not have any
expectation.

Table 4.5-30 shows the percent of respondents reporting that their bill was higher than expected.
Between 19% and 24% of control customers in the moderate and cool regions, and 27% to 40% of
control customers in the hot region, reported that their bills were higher than expected. A significantly
greater percent of TOU rate customers reported higher than expected bills. For example, 45% to 50% of
non-CARE/FERA customers in the hot climate region reported higher than expected bills, compared to
37% of control group customers. Low income customers in the hot climate region on the TOU rates did
not have statistically significantly higher percentages on this question compared with control customers,
except for Rate 3 CARE/FERA customers. A greater percent of customers in the hot climate region
reported higher than expected bills than in the moderate or cool regions. Within each climate region,
non-CARE/FERA customers were the most likely to report their bills were higher than expected.

Table 4.5-30: Percentage of Respondents Reporting That Their Electricity Bills Since
June 2016 Have Been Higher Than They Expected'

Climate
Region Segment C R1 R2 R3
Non-CARE/FERA 37% 45% A 50% A 50% A
CARE/FERA 36% 40% 40% 44% A
Hot Below 100% FPG 40% 42% - -
100 to 200% FPG 34% 41% - -
Senior 27% 37% A - -
Moderate Non-CARE/FERA 22% 36% A 42% A 37% A
CARE/FERA 19% 31% A 24% 29% A
Cool Non-CARE/FERA 24% 38% A 40% A 38% A
CARE/FERA 23% 31% A 34% A 27%

' Chi-square used, grey shading indicates statistically significant difference versus Control group at p<.05.
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PG&E Evaluation

Frequency of Being Uncomfortably Hot in Home

Respondents reported how frequently they had been uncomfortably hot in their home this summer due
to trying to save money on electricity bills. Respondents chose from the following options: never, rarely,
sometimes, most of the time, or always. Table 4.5-32 shows the percent of customers that responded
either most of the time or always (summarized as “most to all of the time”).

Less than 30% of each segment on each Rate reported being uncomfortably hot most to all of the time.
While some Rate groups reported being hot significantly more often than the Control group, other Rate
groups reported being hot significantly /less frequently than the Control group. In the hot climate region,
for example, non-CARE/FERA customers on Rate 1 reported being uncomfortably hot significantly more
often than non-CARE/FERA customers in the Control group. Conversely, non-CARE/FERA customers on
Rate 1 in the moderate climate region reported significantly less frequency in heat-induced discomfort.

Overall, frequency of heat-induced discomfort was higher, on average, for customers in the hot climate
region, followed by customers in the moderate and cool climate regions (which did not differ
significantly from each other). CARE/FERA customers across all rates and control and Non-CARE/FERA
customers in the cool climate region were the least likely to report frequent heat-induced discomfort.
More CARE/FERA respondents reported being uncomfortably hot compared to non-CARE/FERA
respondents.

Table 4.5-32: Percentage of Respondents Reporting Being Uncomfortably Hot ‘Most to
All of the Time’ Since June 2016 Due to Trying to Save on Electricity Bills'

Climate

Region Segment C R1 R2 R3
Non-CARE/FERA 15% 20% A 16% 16%
CARE/FERA 24% 29% 23% 22%

Hot Below 100% FPG 27%  28% - -
100 to 200% FPG 22%  25% - -
Senior 14%  17% A - -

Moderate Non-CARE/FERA 10% 6% V 8% 7%
CARE/FERA 21%  24% 21% 20%

Cool Non-CARE/FERA 2% 1% 3% 3%
CARE/FERA 13% 13% 8% V 12%

! Z-test for proportions used, grey shading indicates statistically significant difference versus Control group at p<.05.

Understanding How Rates Work
As a test to determine the extent to which respondents understood what influences the price of
electricity on their rate, respondents were asked to identify which of five factors influence their
electricity price. The correct answers varied among control and rate groups. The list of factors and the
groups for whom the factors are correct included:

= Time of day: a correct answer for all Rate groups,

= Day of week (weekends vs. weekdays): a correct answer for Rate 1 & 3 groups,

= Seasons: a correct answer for all Rate groups,

=  Weather or temperature: an incorrect answer for all Rate and Control groups, and

= Total amount of electricity used: a correct answer for all Rate and Control groups.
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Table 4.5-33 reports the percentage of customers that selected over half of the correct answers for their
rate plan. Overall, between 30% and 65% of customers understood over half of the factors that
influence their electricity rate. Significantly fewer Rate 1 customers in all regions and Rate 3 CARE/FERA
customers in the hot and moderate regions selected over half the correct answers compared to the
Control groups. However, significantly more non-CARE/FERA customers in the moderate region selected
over half the correct answers compared to the Control group. On average, respondents in the low-
income segments were less likely to select over half the correct answer(s) compared to the
corresponding non-CARE/FERA segments. In addition, fewer Rate 1 customers selected over half the
correct answers compared to Rate 1 and 2 customers.

Table 4.5-33: Percentage of Respondents Who Selected Over Half of the Correct Factors
that Influence the Price of Electricity on their Rate Plan’?

Climate % Selected Over Half the Correct Answers
Region Segment C R1 R2 R3

Non-CARE/FERA 48% 40% V 53% 53%

CARE/FERA 45% 33% VvV 50% 38% V
Hot Below 100% FPG 42% 33% V

100 to 200% FPG 43% 32% V

Senior 46% 37% V

Non-CARE/FERA 47% 40% VvV 55% A 53%
Moderate

CARE/FERA 43% 26% V  42% 33% V
Cool Non-CARE/FERA 50% 38% V¥V 55% 51%

CARE/FERA 38% 33% 39% 31%

! Z-test for proportions used, grey shading indicates statistically significant difference versus Control group at p<.05.

% Factors include: Time of day, day of week, season, weather/temperature, total amount of electricity used.

Rate group customers were also asked to select the hours of the day, from 12 AM to midnight, when
electricity is most expensive on their rate plan. For Rates 1 & 3, the correct hours are 4 PM to 9 PM; for
Rate 2, the correct hours are 6 PM to 9 PM.

Table 4.5-34 shows the percent of customers in each segment who, on average, got none of the hours
correct and who got over half of the hours correct. As shown, between 30% and 64% of customers
selected over half of the correct hours for their rate plan, which for most customers is slightly better
than their understanding of the general factors that influence the price of their electricity (Table 4.5-34).
A much lower percentage of customers, 7% to 34%, did not select any of the correct hours. On average,
respondents in the low-income segments were most likely to not select any of the correct hours of the
day when electricity is most expensive, compared to the corresponding non-CARE/FERA customers.
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Table 4.5-34: Percentage of Respondents Who Selected None or Over Half of the Correct
Times of the Day When the Price of Electricity is Most Expensive on their Rate Plan’

% Selected No Correct % Selected Over 50% Correct

Climate Answers Answers

Region Segment R1 R2 R3 R1 R2 R3
Non-CARE/FERA 8% 15% 10% 60% 58% 57%
CARE/FERA 22% 30% 22% 38% 37% 39%

Hot Below 100% FPG 25% - - 35% - -
100 to 200% FPG 18% - - 43% - -
Senior 18% - - 42% - -

Moderate Non-CARE/FERA 7% 13% 9% 62% 64% 65%
CARE/FERA 25% 34% 18% 30% 34% 40%

Cool Non-CARE/FERA 7% 14% 10% 63% 62% 60%
CARE/FERA 20% 25% 18% 42% 45% 39%

! Asked only to Rate groups since Control group customers’ rate does not vary by time of day.

Actions Taken

Customers were asked how frequently they took ten different actions in the afternoons and evenings to
reduce or shift their electricity usage. Customers could choose always, usually, sometimes, rarely, never,
or not applicable. Table 4.5-35 through Table 4.5-37 report the percentage of respondents who reported
taking the actions ‘often,” which is a combination of ‘always’ and ‘usually’. Customers who reported ‘not
applicable’ were excluded.

Overall, turning off lights not in use (80% to 92%), avoiding doing laundry (46% to 85%), avoiding
running the dishwasher (36% to 87%), and turning off office equipment (33% to 68%) are the most
common actions respondents reported taking to reduce electricity usage in the afternoons and
evenings. Some customers also reported that they ‘often’ avoided running their pool/spa pump (16% to
78%), turned off air-conditioning (23% to 57%), and turned off entertainment equipment (23% to
52%).The least common actions reported by respondents are increasing their thermostat temperature
(11% to 56%), pre-cooling their home (10% to 44%), and avoiding cooking (8% to 38%).

Nearly all Rate group customers (vs. Control group customers) and hot region customers (vs. moderate
and cool region customers) reported more frequently taking most of the actions. However, trends and
significant differences varied between rates/segments/regions and were mostly unique for each action,
as follows:

= Turned off lights not in use: no significant differences were found between rate and control
groups except significantly more Rate 1 CARE/FERA customers in the moderate region reported
taking action (vs. Control group customers); on average, more CARE/FERA customers in the
moderate and cool regions (vs. Non-CARE/FERA customers) and hot climate region customers
(vs. customers in moderate and cool regions) reported taking action (Table 4.5-35).

= Avoided doing laundry: significantly more customers in 15 of the 21 Rate groups reported
taking action (vs. Control group customers); on average, more Non-CARE/FERA and senior
customers (vs. low-income customers) and hot climate region customers (vs. customers in
moderate and cool regions) reported taking action (Table 4.5-35).
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Avoided running the dishwasher: significantly more customers in 19 of the 21 Rate groups
reported taking action (vs. Control group customers); on average more Non-CARE/FERA and
senior customers (vs. low-income customers), and hot climate region customers (vs. customers
in moderate and cool regions) reported taking action (Table 4.5-35).

Table 4.5-35: Percentage of Respondents Who Reported Taking Actions ‘Often’ to
Reduce or Shift Their Electricity Usage in the Afternoons and Evenings (Actions 1-3)"?

Climate
Region

Hot

Moderate

Cool

Turned off lights Avoided laundry Avoided dishwasher

Segment C R1 R2 R3 C R1 R2 R3 C R1 R2 R3
Non-CARE/FERA 90%  90% 90% 92% 65% 83% A 81% A 86% A 66% 86% A 82% A 87% A
CARE/FERA 88%  88% 88% 88% 67%  72% 70% 69% 63% 73% A 73% A 73% A
Below 100% FPG 86%  86% - - 65%  68% - - 59% 66% - -

100 to 200% FPG 86% 89% - - 65% 77% A - - 62% 78% A - -
Senior 91%  90% - - 72% 82% A - - 69% 81% A - -
Non-CARE/FERA 86%  84% 84% 82% 46% 76% A 72% A 73% A| 44% T79% A 79% A 74% A
CARE/FERA 85% 90% A 87% 85% 51% 71% A 66% A 70% A| 57% 75% A 72% A 67%
Non-CARE/FERA 80% 81% 80% 82% 34% 64% A 68% A 62% A| 36% 67% A 70% A 68% A
CARE/FERA 85%  84% 83% 85% 47%  62% A 56% 56% 41% 62% A 55% A 58% A

! Z-test for proportions used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.

2 . . .
Survey responses ‘usually’ and ‘always’ combined into ‘often’; ‘not applicable’ responses are excluded.

Turned off office equipment: no significant differences were found between rate and control
groups, except more non-CARE/FERA Rate groups in the hot climate region and CARE/FERA Rate
1 customers in the moderate region reported taking action (vs. Control group customers); on
average, more low-income customers (vs. Non-CARE/FERA and senior customers) and hot
climate region customers (vs. customers in moderate and cool regions) reported taking action
(Table 4.5-36).

Turned off entertainment equipment: no significant differences were found between rate and
control groups, except more non-CARE/FERA Rate 2 customers in the moderate region (vs.
Control group customers); on average, more low-income groups reported taking action (vs. non-
CARE/FERA and senior customers) (Table 4.5-36).

Avoided cooking: significantly more customers in five of the nine Rate 1 segments reported
taking action (vs. Control group customers); on average, more low-income and senior customers
(vs. non-CARE/FERA customers), and more hot climate region customers, followed by moderate
and cool region customers, respectively, reported taking action (Table 4.5-36).

Table 4.5-36: Percentage of Respondents Who Reported Taking Actions ‘Often’ to
Reduce or Shift Their Electricity Usage in the Afternoons and Evenings (Actions 4-6)"?

Climate
Region

Moderate

Cool

Turned off office equipment Turned off entertainment equipment Avoided cooking
Segment C R1 R2 R3 C R1 R2 R3 C R1 R2 R3
Non-CARE/FERA 44%  48% 53% A 51% A 26% 29% 30% 29% 23%  31% A 24% 28%
CARE/FERA 63% 63% 62% 58% 48%  43% 42% 42% 37% 36% 37% 38%
Below 100% FPG 63% 63% - - 46%  46% - - 38% 39% - -
100 to 200% FPG 56% 60% - - 37%  37% - - 33%  33% - -
Senior 52% 51% - - 25%  25% - - 33% 38% A - -
Non-CARE/FERA 43%  42% 40% 42% 32% 32% 24% V  28% 14%  18% 16% 17%
CARE/FERA 55% 68% A 60% 60% 48%  52% 44% 42% 29% 38% A 36% 29%
Non-CARE/FERA 37%  33% 34% 33% 28%  25% 23% 29% 8% 13% A 9% 12%
CARE/FERA 54%  48% 56% 51% 40%  45% 39% 38% 18% 27% A 24% 25% A

! Chi-square used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.

2 . . .
Survey responses ‘usually’ and ‘always’ combined into ‘often’; ‘not applicable’ responses are excluded.
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= |ncreased temperature on the thermostat: no significant differences were found between rate
and control groups, except significantly more customers in three of the 21 Rate groups reported
taking action (vs. Control group customers); on average, more non-CARE/FERA customers (vs.
low-income and senior customers), and hot climate region customers, followed by moderate
and cool region customers, respectively, reported taking action (Table 4.5-37).

= Turned off air-conditioning: no significant differences were found between rate and control
groups; on average, more CARE/FERA customers in the moderate and cool regions (vs. non-
CARE/FERA customers), and hot and moderate region customers (vs. cool region customers)
reported taking action (Table 4.5-37).

= Pre-cooled home earlier in the day: significantly more non-CARE/FERA and senior customers in
the hot region and CARE/FERA customers in the moderate region reported taking action (vs.
Control group customers); on average, more low-income customers (vs. non-CARE/FERA and
senior customers), and hot region customers, followed by moderate region customers (vs. cool
region customers) reported taking action (Table 4.5-37).

= Avoided running pool or spa pump: significantly more non-CARE/FERA and senior customers in
the hot region and moderate region customers (except Rate 3 CARE/FERA customers) reported
taking action (vs. Control group customers); on average, more hot and moderate climate region
customers (vs. cool region customers) reported taking action (Table 4.5-37).
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PG&E Evaluation

Overall, surveyed customers reported that taking actions to reduce or shift their electricity usage in the
afternoons and evenings were somewhat easy (Table 4.5-39). On a scale of 0 to 10, where 0 means ‘not
at all easy’ and 10 means ‘extremely easy’, customers reported an average rating between 5.9 and 6.7.
Rate 1 non-CARE/FERA customers in the hot and moderate regions, and 100 to 200% FPG customers in
the hot region reported significantly higher average ratings than the respective Control group
customers. These differences, however, are substantively small (less than one point on an 11-point
scale).

Table 4.5-39: Respondents’ Average Level of Ease of Taking Energy Saving Actions in
the Afternoons and Evenings™?

Climate Ease of taking action
Region Segment C R1 R2 R3
Non-CARE/FERA 6.1 63 A 59 6.2
CARE/FERA 6.2 6.4 6.2 6.1
Hot Below 100% FPG 6.1 6.4 - -
100 to 200% FPG 6.1 65 A - -
Senior 6.7 6.8 - -
Non-CARE/FERA 6.0 65 A 62 6.3
Moderate
CARE/FERA 6.5 6.6 6.6 6.7
Cool Non-CARE/FERA 6.2 6.2 6.3 6.3
CARE/FERA 6.8 6.9 6.6 6.5

1 . .
Level of ease ratings are based on an 11-point scale where 0 means ‘not at all easy’ and 10 means ‘extremely easy’.

% T-test used, highlighted averages indicate statistically significant difference versus Control group at p<.05.

Respondents were also asked which of 10 barriers keep them from reducing or shifting their electricity
usage in the afternoons and evenings (Table 4.5-40 to Table 4.5-42).”* Across the climate regions and
segments, the most common barriers to reducing or shifting electricity usage during the afternoons and
evenings reported by customers include the respondent being home most of the day (24% to 50%) and
the household already using very little electricity (24% to 46%). The least common barriers reported by
customers include working from home (5% to 20%) and presence of disabled household member(s) (1%
to 13%).

There were few significant differences between rate and control groups for each barrier but there is
some variation between rates/segments/regions. Trends were mostly unique for each barrier, as
follows:

= Respondent at home most of the day: no significant differences were found between rate and
control groups, except significantly fewer non-CARE/FERA Rate 1 and 2 customers in the
moderate region and CARE/FERA Rate 3 customers in the cool region reported the barrier (vs.
Control groups customers); on average, more low-income customers (vs. non-CARE/FERA
customers) reported the barrier (Table 4.5-40).

" The original list of barriers includes 13 but three were excluded from the report. Two of these are not ‘barriers’ but provide
respondents an answer option: ‘nothing prevents customers from reducing/shifting usage’ and ‘customers can afford to use as
much as they want or need’. The third barrier is very similar to one included in the analysis: ‘customer doesn’t know what
actions to take’ (very similar to ‘customer can’t think of anything else to do’).
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= Household already uses little electricity: significantly fewer non-CARE/FERA and senior Rate 1
customers, non-CARE/FERA Rate 2 customers in the moderate and cool regions, and CARE/FERA
Rate 3 customers in the cool region reported the barrier (vs. Control group customers); on
average, more low-income customers (vs. non-CARE/FERA customers) reported the barrier
(Table 4.5-40).

= Home gets uncomfortable: no significant differences were found between rate and control
groups; on average, more hot region customers, followed by moderate region customers (vs.
cool region customers) reported the barrier (Table 4.5-40).

Table 4.5-40: Percentage of Respondents Who Reported Barriers to Reducing or Shifting
Their Electricity Use During Afternoons and Evenings (Barriers 1-3)"?

1 am at home most of the day My household already uses very My home gets uncomfortable if |

little electricity try to reduce electricity usage
Climate
Region Segment C R1 R2 R3 C R1 R2 R3 C R1 R2 R3
Non-CARE/FERA 35% 33% 37% 38% 31% 24% 25% 24% 26% 29% 30% 29%
CARE/FERA 36% 38% 39% 40% 32% 27% 33% 27% 26% 26% 25% 30%
Hot Below 100% FPG 43% 42% - - 32% 29% - - 27% 29% - -
100 to 200% FPG 36% 39% - - 29% 27% - - 29% 27% - -
Senior 50% 48% - - 33% 29% - - 22% 23% - -
Moderate Non-CARE/FERA 34% 26% 25% 29% 35% 33% 29% 32% 16% 14% 12% 14%
CARE/FERA 34% 32% 33% 31% 41% 42% 37% 36% 13% 16% 14% 13%
Cool Non-CARE/FERA 29% 28% 24% 27% 40% 37% 34% 38% 4% 4% 4% 5%
CARE/FERA 37% 34% 32% 30% 44% 39% 46% 36% 8% 8% 9% 6%

! Z-test for proportions used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.

2 . . . .
Respondents could select more than one item, and respondents who selected all items or items mutually exclusive are
excluded from the results.

= Presence of elderly household member(s): no significant differences were found between rate
and control groups except significantly fewer customers in two cool region groups reported the
barrier (vs. Control group customers); on average, more low-income and senior customers (vs.
non-CARE/FERA customers), and more hot climate region customers (vs. moderate and cool
region customers) reported the barrier (Table 4.5-41).

= Schedule doesn’t allow it: significantly more CARE/FERA customers in the hot and cool regions
and non-CARE/FERA Rate 2 customers reported the barrier (vs. Control group customers); on
average, more non-CARE/FERA customers (vs. lower-income customers and seniors), and more
moderate and cool climate region customers (vs. hot region customers) reported the barrier
(Table 4.5-41).

= Children in household: no significant differences were found between rate and control groups
except significantly more CARE/FERA Rate 3 customers in the hot region reported the barrier
(vs. Control group customers); on average, more low-income customers (vs. seniors and non-
CARE/FERA customers) reported the barrier (Table 4.5-41).
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Table 4.5-41: Percentage of Respondents Who Reported Barriers to Reducing or Shifting

Climate
Region

Hot

Moderate

Cool

Their Electricity Use During Afternoons and Evenings (Barriers 4-6)"?

Elderly household member makes | My schedule doesn’t allow me to Child(ren) in household make it

it difficult to change our routines reduce my usage difficult to change our routines
Segment C R1 R2 R3 C R1 R2 R3 C R1 R2 R3
Non-CARE/FERA 11% 9% 10% 11% 12% 12% 17% 12% 12% 13% 14% 13%
CARE/FERA 10% 10% 13% 13% 7% 12% 13% 13% 19% 21% 18% 24%
Below 100% FPG 17% 16% - - 7% 9% - - 18% 18% - -
100 to 200% FPG 14% 11% - - 9% 10% - - 14% 19% - -
Senior 21% 21% - - 3% 4% - - 3% 4% - -
Non-CARE/FERA 9% 8% 10% 11% 15% 18% 21% 16% 17% 16% 17% 17%
CARE/FERA 10% 14% 13% 13% 9% 11% 10% 11% 15% 15% 15% 15%
Non-CARE/FERA 6% 6% 6% 7% 17% 22% 23% 22% 11% 13% 12% 13%
CARE/FERA 12% 7% 12% 10% 11% 18% 18% 13% 12% 16% 16% 15%

! Z-test for proportions used, highlighted percentages indicate statistically significant difference versus Control group at p<.05.

2 . . . .
Respondents could select more than one item, and respondents who selected all items or items mutually exclusive are
excluded from the results.

Old appliances use lots of energy: no significant differences were found between rate and
control groups except significantly more CARE/FERA Rate 1 customers in the moderate region
reported the barrier (vs. Control group customers); on average, more low-income customers (vs.
non-CARE/FERA customers and seniors) reported the barrier (Table 4.5-42).

Can’t think of anything else to do: no significant differences were found between rate and
control groups except significantly fewer senior customers in the hot region reported the barrier
(vs. Control group customers); on average, more low-income customers (vs. non-CARE/FERA
customers) in the moderate and hot climate regions reported the barrier (Table 4.5-42).

Working from home: no significant differences were found between rate and control groups
except significantly more CARE/FERA Rate 3 customers in the hot region reported the barrier
(vs. Control group customers); on average, more non-CARE/FERA customers (vs. low-income and
senior customers), and more moderate and cool climate region customers (vs. hot region
customers) reported the barrier (Table 4.5-42).

Presence of disabled household member(s): no significant differences were found between rate
and control groups except significantly more CARE/FERA Rate 1 customers in the moderate
region reported the barrier (vs. Control group customers); on average, more low-income and
senior customers (vs. non-CARE/FERA customers) reported the barrier (Table 4.5-42).
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PG&E Evaluation

General Attitudes and Awareness towards EE and DR

Respondents rated their agreement with six statements designed to measure respondents’ attitudes
towards adopting energy saving behaviors using an 11-point scale with 0 meaning “do not agree at all”
and 10 meaning “completely agree” (Table 4.5-43 and Table 4.5-44).” The statements were designed to
capture respondents’ intention to conserve, responsibility to conserve, concern about the environment,
and concern about their electricity bill. All significant differences were small, with differences between
Control and treatment group ratings less than a point on the 11-point rating scale.

PG&E respondents provided moderate ratings, 5.7 to 7.1, to the statement “l am very concerned about
how my energy use affects the environment” (Table 4.5-43). When comparing responses between
Control and Rate treatment groups, the CARE/FERA segment in the moderate climate region and non-
CARE/FERA segments in the cool climate region had statistically significantly lower ratings than their
Control groups. Overall, responses were consistent across segments and rates.

PG&E respondents provided low to moderate ratings, 1.0 to 6.1, to the statement “it is my responsibility
to use as little energy as possible to help the environment” (Table 4.5-43). Ratings for non-CARE/FERA
customers in these climate regions were extremely low on this issue, ranging from a low of 1.0 to a high
of 1.8 on an 11-point scale. When comparing responses between Control and Rate treatment groups,
non-CARE/FERA Rate 2 customers provided significantly lower ratings than Control group customers in
the moderate and cool regions. Respondents in the CARE/FARE segments provided higher agreement
ratings to the statement compared to those in the non-CARE/FERA segments. Additionally, respondents
in the hot climate region provided slightly higher ratings to the statement compared to similar segments
in the moderate and cool climate regions.

Table 4.5-43: Average Level of Agreement with Attitudinal Statements Related to
Adopting Energy Saving Behaviors (Statements 1-2)"

I am very concerned about | Itis my responsibility to use
how my energy use affects | as little energy as possible to

the environment help the environment
Climate
Region Segment C R1 R2 R3 C R1 R2 R3
Non-CARE/FERA 5.7 5.7 5.8 5.7 2.4 2.5 2.6 2.6
CARE/FERA 6.2 6.3 6.2 6.4 5.4 5.5 4.9 5.7
Hot Below 100% FPG 6.3 6.4 - - 5.9 6.1 - -
100 to 200% FPG 5.9 6.2 - - 4.7 5.0 - -
Senior 5.9 6.0 - - 3.1 3.2 - -
Moderate Non-CARE/FERA 6.3 6.1 6.5 6.0 1.8 1.6 1.5 1.7
CARE/FERA 6.8 6.3 6.5 6.6 4.6 4.4 4.8 4.7
Cool Non-CARE/FERA 7.1 6.5 6.7 6.7 1.4 13 1.0 1.5
CARE/FERA 6.7 6.7 6.7 6.3 4.2 4.0 4.2 4.2

! Used t-test, highlighted averages indicate statistically significant difference versus Control group at p<.05.

2 The first statement, “l often worry whether there is enough money to pay my electricity bill,” was used in the economic index
and is reported in section 4.5.1.

¢ Nexanr 164



PG&E Evaluation

PG&E respondents provided moderate ratings, 5.1 to 6.6, to the statement “I feel guilty if | use too much
energy” (Table 4.5-44). When comparing responses between Control and Rate treatment groups the
CARE/FERA and non-CARE/FERA segments in the cool climate region rated their agreement lower than
their Control groups.

PG&E respondents provided moderate to high ratings, 7.0 to 7.9, to the statement “l conserved
electricity in my home this summer” (Table 4.5-44). When comparing responses between Control and
Rate treatment groups, the non-CARE/FERA segments in the moderate and cool regions rated their
agreement higher than their corresponding Control groups.

PG&E respondents provided moderate to high ratings, 7.1 to 8.5, to the statement “if my electricity bill
goes up, | feel | must do something to reduce it” (Table 4.5-44). No significant differences in ratings were
found between Control and Rate treatment groups. Respondents in the CARE/FARE segments provided
slightly higher agreement ratings to the statement compared to those in the non-CARE/FERA segments.

Table 4.5-44: Average Level of Agreement with Attitudinal Statements Related to
Adopting Energy Saving Behaviors (Statements 3-5)"

If my electricity bill goes

| feel guilty if | use too | | conserved electricity in
gurty v up, | feel  must do

much energy my home this summer something to reduce it
Climate
Region Segment C RL R2 R3 C RL R2 R3 C RIL R2 R3
Non-CARE/FERA 53 52 52 51 74 75 77 75|74 75 75 75
CARE/FERA 59 60 58 61 73 74 76 7582 82 81 384
Hot Below 100% FPG 6.1 6.4 - - 73 75 - - 84 85 - -
100 to 200% FPG 57 59 - - 74 75 - - 79 7.8 - -
Senior 54 5.6 - - 76 7.9 - - 76 7.5 - -
Moderate Non-CARE/FERA 59 57 61 57,71 73 76 75 73 72 73 74
CARE/FERA 64 64 65 66|78 77 78 77 83 82 84 82
Cool Non-CARE/FERA 64 59 57 61,70 73 73 74 71 71 71 72
CARE/FERA 64 63 63 58 74 77 76 7682 80 82 80

! Used t-test, highlighted averages indicate statistically significant difference versus Control group at p<.05.

Demographic Characteristics

This section summarizes the responses to demographic characteristics questions contained in the survey
and trends in differences between segments.”

Respondent Age (Table 4.5-45)

= Segments with the lowest mean age were: CARE/FERA and Below 100% FPG in the hot region
and non-CARE/FERA in the moderate and cool regions.

= On average, cool and moderate climate segments tended to be younger than the hot climate
segments across all Rate groups.

= Although the mean age was high for most groups in the hot region, the senior segment was
much older than non-senior and other segments across all Rate groups, as would be expected.

”Trend analyses did not include tests for statistical significance and are based on observation of the differences in values.
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Climate
Region

Hot

Moderate

Cool

! Results are based on weighted averages across all four RCT groups (Control, Rate 1, Rate 2, and Rate 3)

Table 4.5-45: Respondents’ Average Age'

Segment
Non-CARE/FERA
CARE/FERA
Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA
CARE/FERA
Non-CARE/FERA
CARE/FERA

Mean

59
54
55
57
73
55
58
55
57

49
39
41
44
68
43
45
43
44

Respondent Educational Attainment (Table 4.5-46)

=  Some college or less was the most commonly reported levels of education for low income
segments and some college or more was most common among non-CARE/FERA and senior
segments.

Inter Quartile Range
Percentile 25

Median

62
54
57
59
73
56
59
56
59

Percentile 75

74
67
69
71
79
67
71
68
70

= Respondents in the moderate and cool non-CARE/FERA segments were the most highly
educated group, with around three-quarters reporting that they had a four-year or
graduate/professional degree (72% and 77%, respectively).

=  CARE/FERA customers were slightly over-representative of California households with a high
school diploma or less (38%) while non-CARE/FERA customers were over-representative of
Californians with a graduate degree (11%) (2015 ACS 5-year estimates).

Table 4.5-46: Respondents’ Educational Attainment

Tech.
College College

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA

Moderate
CARE/FERA
Non-CARE/FERA

Cool
CARE/FERA

v Nexanr

Some HS Diploma

1%
17%
24%
11%

8%

1%
14%

1%
16%

HS

9%
24%
26%
20%
17%

5%
19%

4%
17%

Some

21%
25%
24%
29%
26%
13%
21%
12%
22%

5%
9%
7%
8%
6%
5%
7%
2%
6%

Two-year
Degree

10%
9%
8%

10%

10%
6%

10%
5%
8%

Four-year

Degree

27%
11%
7%
14%
16%
32%
18%
35%
19%

Grad
Degree
27%
7%
6%
9%
18%
39%
11%
42%
13%
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PG&E Evaluation

Respondent Employment Status (Table 4.5-48)
=  Most surveyed customers were either employed full or part time, or were retired.

= Non-CARE/FERA customers in the moderate and cool climate regions were most likely to be
employed full-time.

= Low-income segments were more likely be unemployed or unable to work due to a disability
compared to non-CARE/FERA segments.
Table 4.5-48: Respondents’ Employment Status'

Climate Employed Employed Home- Can't work

Retired 2
Region Segment full-time part-time maker (disability) Other
Non-CARE/FERA 41% 10% 5% 45% 4% 7%
CARE/FERA 28% 15% 12% 30% 18% 24%
Hot Below 100% FPG 16% 16% 15% 36% 25% 30%
100 to 200% FPG 30% 13% 8% 41% 13% 16%
Senior 9% 8% 6% 81% 11% 7%
Non-CARE/FERA 54% 10% 6% 30% 3% 7%
Moderate
CARE/FERA 30% 16% 9% 37% 15% 16%
Cool Non-CARE/FERA 53% 12% 5% 31% 2% 8%
CARE/FERA 26% 19% 8% 35% 18% 19%

! Allows for multiple responses, rows may not add to 100%.

%Includes respondents who reported being seasonally employed, unemployed but looking for work, unemployed but not
looking for work, and students.
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PG&E Evaluation

Households with Members Who Are Disabled (Table 4.5-50)

Few respondents reported a household member who receives disability payments or has a
serious medical condition.

A higher proportion of respondents reported a household member having a serious disability
than reported a member receiving disability payments.

CARE/FERA and low-income segments were more likely to report a household member with a
serious disability or who received disability payments than non-CARE/FERA customers across all
three climate regions.

Respondents with incomes below 100% of FPG in the hot climate region were most likely to
report a household member having received disability payments.

Respondents in the low income and senior segments in the hot climate region were most likely
to report a household member having a serious disability.

Table 4.5-50: Household Member(s) with Serious Medical Condition
and/or Disability Payments

Has serious Receives
Climate medical disability
Region Segment condition payments
Non-CARE/FERA 18% 7%
CARE/FERA 28% 22%
Hot Below 100% FPG 29% 26%
100 to 200% FPG 27% 17%
Senior 28% 12%
Non-CARE/FERA 11% 5%
Moderate
CARE/FERA 24% 17%
Cool Non-CARE/FERA 12% 4%
CARE/FERA 25% 19%

Disability Requirements (Table 4.5-51)

The most commonly reported disability requirement was the need for someone in the
household to stay home for most the day, followed by the need to cool the home in the
summer; very few (3%-9%) surveyed customers noted they needed to use more energy for
medical equipment for disabled household members.

CARE/FERA and low-income segments were most likely to report having disability requirements
across all three climate regions.

Respondents in the Below 100% FPG segment in the hot climate region were most likely to state
they need their home to be cooled in the summer, and also reported they use electricity for
medical equipment and have a member of the household who needs to stay home for most the
day.
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Table 4.5-51: Requirements for Households with Disabled Residents

Climate Need home cooled | Need more energy | Need to be home

Region Segment in the summer for medical equip most of the day
Non-CARE/FERA 12% 4% 19%
CARE/FERA 25% 7% 32%

Hot Below 100% FPG 28% 9% 38%
100 to 200% FPG 23% 6% 29%
Senior 21% 5% 29%
Non-CARE/FERA 7% 3% 15%

Moderate
CARE/FERA 18% 6% 32%

Cool Non-CARE/FERA 3% 3% 11%
CARE/FERA 14% 5% 28%

Household Size (Table 4.5-52)

= On average, most surveyed customers reported a household size of around three people across
all segments and climate regions.

=  Respondents in the Below 100% FPG segment in the hot climate region reported the largest
household size of 3.4 and an inter-quartile range from 2 to 5.

=  Seniors reported having the fewest average number of people living in their home (2.4 people).

Table 4.5-52: Household Size'

Climate Inter Quartile Range
Region Segment Mean Percentile 25 Median Percentile 75
Non-CARE/FERA 2.9 2 3 4
CARE/FERA 34 2 3 5
Hot Below 100% FPG 34 2 3 5
100% to 200% FPG 3.2 2 3 4
Senior 24 2 2 3
Moderate Non-CARE/FERA 31 2 3 4
CARE/FERA 3.2 2 3 5
Cool Non-CARE/FERA 2.8 2 3 3
CARE/FERA 3.0 1 2 4

! Results are based on weighted averages across all four RCT groups (Control, Rate 1, Rate 2, and Rate 3).

Respondent Race & Ethnicity (Table 4.5-53)

= Respondents were most to least likely to report being White, Hispanic, Other, Asian, and African
American, respectively.

= CARE/FERA and low-income segments were more likely to report being non-white.

= There were fewer Asian respondents in the hot climate region compared to the moderate and
cool climate regions.

O Nexanr 171



PG&E Evaluation

Table 4.5-53: Respondents’ Race and Ethnicity’

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG
100 to 200% FPG
Senior
N -

Moderate on-CARE/FERA
CARE/FERA
Non-CARE/FERA

Cool
CARE/FERA

Asian

8%
7%
8%
7%
5%
29%
29%
21%
24%

! Allows for multiple responses, may not add up to 100%.

% Includes American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, Middle Eastern or North African, and

Other.

Household Characteristics

African

American Hispanic| White

3%
8%
10%
6%
4%
3%
7%
4%
12%

10%
34%
38%
26%
12%
8%
24%
8%
23%

79%
50%
45%
60%
77%
62%
37%
71%
42%

Other?

8%
11%
12%
11%

8%

7%
13%

9%
11%

This section summarizes the responses to household characteristics questions contained in the survey

and trends in differences between segments.”

Times Home Is Occupied On Weekends & Weekdays (Table 4.5-54)
= Nearly all surveyed customers reported that there was someone home during the evening and

night throughout the week.

=  Fewer respondents reported their home being occupied in the mornings and afternoons, on
both the weekends and weekdays, compared to evening and nights.

=  Morning and afternoon occupancy is higher on weekends than on weekdays.

= Cool climate region customers reported the lowest level of occupancy throughout the morning
and afternoons compared to moderate or hot region customers.

Table 4.5-54: Times of the Day When Home is Occupied on Weekdays and Weekends
During the Summer Months

Weekday

Climate
Region Segment
Non-CARE/FERA 86%
CARE/FERA 88%
Hot Below 100% FPG 90%
100 to 200% FPG 89%
Senior 94%
- 0,
Moderate Non-CARE/FERA 84%
CARE/FERA 86%
Non-CARE/FERA 81%
Cool
CARE/FERA 84%

’* Trend analyses did not include tests for statistical significance and are based on observation of the differences in values.

v Nexanr

Morning  Afternoon

83%
87%
91%
87%
93%
78%
86%
72%
80%

97%
97%
97%
96%
98%
96%
96%
96%
96%

Evening Night

99%
98%
99%
98%
99%
99%
98%
99%
98%

Morning

96%
96%
96%
96%
96%
97%
95%
96%
93%

Afternoon

Weekend

94%
93%
93%
94%
94%
93%
90%
88%
88%

Evening

97%
95%
96%
95%
97%
97%
95%
95%
94%

Night
99%
97%
98%
97%
99%
99%
98%
98%
96%
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Own or Rent Home (Table 4.5-55)

Most non-CARE/FERA and senior customers reported owning their home, while CARE/FERA and
low-income customers were most likely to report renting their home and receiving subsidized
housing assistance, such as Section 8.

On average, hot climate region customers were more likely to report owning their home
compared to customers in the moderate or cool climate regions.

Table 4.5-55: Home Ownership Status

Climate Rent Rent with
Region Segment Own without  subsidies
Non-CARE/FERA 83% 16% 0%
CARE/FERA 47% 42% 11%
Hot Below 100% FPG 40% 42% 20%
100 to 200% FPG 59% 36% 5%
Senior 78% 16% 6%
Non-CARE/FERA 79% 21% 1%
Moderate
CARE/FERA 44% 38% 19%
Cool Non-CARE/FERA 70% 29% 1%
CARE/FERA 37% 43% 20%

Type of Housing (Table 4.5-56)

Most surveyed customers reported living in a single-family detached home, followed by
apartments or condos.

On average, customers in moderate and cool climate regions were more likely to report living in
an apartment or condo compared to those in the hot region, while hot region customers were
more likely to live in a manufactured or mobile home compared to moderate and cool region
customers.

CARE/FERA and low-income customers were less likely to report living in a single-family
detached home across all climate regions compared to non-CARE/FERA customers.

Table 4.5-56: Housing Type

Man. or mobile

Climate Single-Family home, or
Region Segment Detached 2- to 4- plex Apt or condo Town-home mobile unit
Non-CARE/FERA 84% 3% 7% 1% 4%
CARE/FERA 55% 8% 25% 4% 9%
Hot Below 100% FPG 48% 8% 30% 4% 11%
100 to 200% FPG 62% 6% 19% 2% 11%
Senior 72% 4% 13% 1% 10%
Moderate Non-CARE/FERA 66% 4% 20% 9% 1%
CARE/FERA 42% 8% 41% 6% 3%
Cool Non-CARE/FERA 59% 9% 27% 4% 1%
CARE/FERA 39% 11% 45% 5% 2%
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Number of Bedrooms in Home (Table 4.5-57)

On average, most surveyed customers across all segments reported having two to three
bedrooms in their home.

Very few respondents across all segments reported having five or more bedrooms or living in a
studio.

CARE/FERA and low-income customers were more likely to report having fewer bedrooms in
their home compared to non-CARE/FERA customers.

Table 4.5-57: Number of Bedrooms in Home

Climate Segment Studio One Two Three Four Five +
Non-CARE/FERA 1% 2% 22% 48% 21% 1%
CARE/FERA 1% 13% 37% 37% 10% 2%
Hot Below 100% FPG 1% 19% 37% 33% 8% 2%
100 to 200% FPG 1% 10% 37% 40% 11% 2%
Senior 0% 10% 33% 43% 12% 2%
Non-CARE/FERA 1% 9% 21% 40% 25% 5%
Moderate
CARE/FERA 3% 22% 34% 30% 11% 2%
Cool Non-CARE/FERA 3% 14% 31% 37% 12% 2%
CARE/FERA 7% 26% 36% 25% 6% 1%

Cooling Equipment in Home (Table 4.5-58)

A large majority of surveyed customers in the hot and moderate regions reported having ceiling
or portable fans in their home.

Hot climate region customers were more likely to report having central air-conditioning or a
room air-conditioning unit in their home and report using it more frequently, as compared to
cool or moderate climate region segments.

More CARE/FERA customers reported having a room air conditioning unit or evaporative/swamp
cooler and fewer reported central air conditioning, heat pumps, or fans compared to non-
CARE/FERA customers.

Very few respondents reported having a heat pump in their home, and of those who did, around
three-quarters reported never using it.
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PG&E Evaluation

Thermostat for Heating and/or Cooling (Table 4.5-59)

= Hot climate region customers were more likely to report having a thermostat for both heating
and cooling compared to cool or moderate climate region segments.

= Low-income and senior customers were more likely to report having a thermostat for heating
only or not having a thermostat in their home compared to non-CARE/FERA customers.

= Very few respondents reported having a thermostat for cooling only.

Table 4.5-59: Thermostat in Home for Heating and/or Cooling

Climate
Region

Segment

Non-CARE/FERA
CARE/FERA

Hot

Below 100% FPG

100 to 200% FPG

Senior
Non-CARE/FERA

Moderate

CARE/FERA

Cool

Non-CARE/FERA

CARE/FERA

Thermostat Type (Table 4.5-60)
= Low-income customers were more likely to report having a standard thermostat in their home

compared to non-CARE/FERA customers.

=  Non-CARE/FERA customers were most likely to have a programmable or smart thermostat in
their home.

Climate
Region

Hot

Moderate

Cool

v Nexanr

Table 4.5-60: Thermostat Type in Home

Segment
Non-CARE/FERA
CARE/FERA
Below 100% FPG
100 to 200% FPG
Senior
Non-CARE/FERA
CARE/FERA
Non-CARE/FERA
CARE/FERA

Thermostat for
Thermostat for Thermostatfor both heating &
heating only cooling only cooling No thermostat
10% 1% 83% 6%
18% 2% 62% 16%
22% 3% 54% 21%
18% 2% 67% 13%
15% 2% 73% 10%
44% 1% 48% 8%
48% 2% 30% 20%
78% 0% 7% 15%
67% 1% 7% 26%

Astandard A programmable
thermostat thermostat
35% 60%
58% 39%
64% 35%
58% 40%
48% 49%
39% 55%
69% 30%
53% 42%
77% 23%

A smart
thermostat

5%
3%
2%
2%
3%
7%
2%
5%
1%
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PG&E Evaluation

Smart Thermostats

In the web version of the survey, customers who reported having a smart thermostat installed in their
home were asked about their overall satisfaction and their level of agreement with four statements
regarding their smart thermostat. Due to small sample sizes, in this section only findings for non-
CARE/FERA PG&E customers in the hot climate region for the Control and Rate 1 groups are presented.”

Few surveyed customers reported having a smart thermostat installed in their home (5% for both the
Control and Rate 1 treatment group — See Table 4.5-61). Customers in the Control and Rate 1 groups
who reported having a smart thermostat provided high satisfaction ratings with their smart thermostat
(providing an average rating of 7.9 and 8.6 on an 11-point scale, with 0 meaning “not satisfied at all” and
10 meaning “extremely satisfied,” respectively; not shown in table). Customers rated their level of
agreement with four statements regarding aspects of their smart thermostat using an 11-point scale,
with 0 meaning “do not agree at all” and 10 meaning “completely agree.” On average, customers
provided highest agreement ratings to the statement “[my thermostat] is easy to use” and the lowest
agreement ratings to the statements “[my thermostat] helps me lower my electricity bill” and “my
thermostat has helped me manage my electricity use during this study” (Table 4.5-62). Agreement
ratings did not differ significantly between the Control and Rate 1 groups.

Table 4.5-62: Respondents’ Average Level of Agreement with Aspects of Their Smart
Thermostat "

Statement Control (n=44) Rate 1 (n=42)
Easy to use 7.5 8.2
Helps keep home at a comfortable temperature 6.0 7.8
Helps lower electricity bill 6.0 6.2
Helped manage electricity use during study 5.6 6.8

' Agreement ratings are based on an 11-point scale where 0 means ‘do not agree at all’ and 10 means ‘completely agree’.

% Asked to web survey respondents in the Control and Rate 1 groups who reported having a smart thermostat; Rate 2 and 3
groups not asked.

”> For this analysis, any segments or Rate treatment groups where sample sizes were too small to draw inferences (40 or fewer
respondents) were excluded.
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PG&E Evaluation

Newsletters and Websites

Nearly all web survey respondents (between 85% and 95%) reported receiving the TOU study welcome
packet (Table 4.5-63). Slightly fewer respondents reported receiving the summer newsletter (between
78% and 88%) and between one-half and two-thirds (51% to 66%) reported receiving the fall newsletter.

Overall, fewer respondents in the CARE/FERA segments reported receiving TOU study information
compared to those in the non-CARE/FERA segments.

Table 4.5-63: Percentage of Respondents Who Received TOU Study Information’

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG

100% to 200% FPG

Senior

Non-CARE/FERA

CARE/FERA

Non-CARE/FERA

CARE/FERA

Moderate

Cool

R1
93%
89%
87%
89%
91%
94%
86%
94%
86%

Welcome packet
R2
94%
91%
90%
91%
94%
95%
85%
94%
85%

R3
95%
87%
85%
91%
92%
94%
87%
94%
87%

Summer newsletter

R1
86%
84%
84%
84%
85%
85%
79%
80%
78%

R2
88%
84%
83%
84%
88%
84%
80%
83%
80%

! Asked to web survey respondents in the Rate groups; Control group not asked.

R3
87%
83%
79%
86%
86%
80%
81%
85%
79%

R1
58%
58%
61%
55%
57%
51%
51%
54%
53%

Fall newsletter
R2
66%
63%
62%
63%
64%
58%
53%
55%
58%

R3
61%
54%
57%
54%
59%
57%
59%
59%
56%

Respondents who reported receiving the TOU study welcome packet or the summer/fall newsletters
found the informational materials to be moderately useful (using a 11-point scale with 0 meaning “not
useful at all” and 10 meaning “extremely useful”;” Table 4.5-64). Respondents in the non-CARE/FARE
segments found informational materials slightly less useful compared to those in the CARE/FERA
segments. Usefulness ratings did not vary substantially between Rate treatment groups.

Table 4.5-64: Average Usefulness Rating for TOU Study Information™?

Climate

Region Segment
Non-CARE/FERA
CARE/FERA

Hot Below 100% FPG

100% to 200% FPG

Senior

Non-CARE/FERA

CARE/FERA

Non-CARE/FERA

CARE/FERA

Moderate

Cool

R1
6.7
7.2
7.3
7.1
6.9
7.1
7.3
6.6
7.3

Welcome packet
R2
6.9
7.0
7.1
7.1
7.0
7.0
7.6
6.8
7.1

R3
7.1
7.4
7.1
7.5
7.3
7.2
7.7
7.1
7.3

Summer newsletter

R1
6.1
7.0
7.1
6.8
6.5
6.4
7.3
6.0
6.9

R2
6.3
6.9
6.8
6.9
6.5
6.5
7.6
6.1
6.7

R3
6.5
7.2
7.3
7.2
6.8
6.7
7.3
6.4
7.0

R1
6.1
6.9
6.8
7.1
6.5
6.4
7.2
5.9
7.0

Fall newsletter
R2
6.5
7.1
6.8
7.2
6.8
6.5
7.8
7.0
6.8

! Usefulness ratings are based on an 11-point scale where 0 means ‘not at all useful’ and 10 means ‘extremely useful’.

% Asked to web survey respondents in the Rate groups who reported receiving each item; Control group not asked.

© Nexanr

R3
6.6
7.3
7.3
7.3
7.1
6.6
7.3
6.7
7.0
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PG&E Evaluation

Between 35% and 54% of web survey respondents reported visiting the PG&E My Account website since
summer of 2016 (Table 4.5-65). Substantially fewer PG&E respondents reported visiting the rate plan
study website since summer 2016 (between 12% and 23%). Overall, responses did not differ
substantially between respondent segment or Rate treatment group.

Table 4.5-65: Percentage of Respondents Who Visited IOU and TOU Study Websites'

Climate PG&E My Account website Rate plan study website
Region Segment R1 R2 R3 R1 R2 R3
Non-CARE/FERA 42% 45% 42% 13% 14% 15%
CARE/FERA 46% 54% 50% 14% 19% 18%
Hot Below 100% FPG 49% 49% 50% 16% 16% 17%
100% to 200% FPG 43% 53% 47% 14% 17% 18%
Senior 35% 37% 35% 12% 13% 12%
Moderate Non-CARE/FERA 49% 47% 43% 16% 13% 14%
CARE/FERA 48% 43% 52% 14% 18% 18%
Cool Non-CARE/FERA 43% 42% 46% 12% 15% 13%
CARE/FERA 45% 47% 41% 16% 17% 23%

! Asked to web survey respondents in the Rate groups; Control group not asked.

Respondents who reported visiting the PG&E My Account website or the TOU rate plan study website
found the websites to be moderately useful (using an 11-point scale with 0 meaning “not useful at all”
and 10 meaning “extremely useful”;” Table 4.5-66). Respondents in the non-CARE/FARE segments found
the websites slightly less useful compared to those in the CARE/FERA segments. Usefulness ratings did
not vary substantially between website type or rate groups.

Table 4.5-66: Average Usefulness Rating for IOU and TOU Study Websites '

Climate PG&E My Account website Rate plan study website
Region Segment R1 R2 R3 R1 R2 R3
Non-CARE/FERA 7.0 6.9 7.3 6.4 6.4 6.3
CARE/FERA 7.2 7.1 7.4 7.1 7.2 7.3
Hot Below 100% FPG 6.9 6.9 7.5 6.4 8.0 7.4
100% to 200% FPG 7.6 7.1 7.5 7.8 6.7 7.6
Senior 7.1 7.2 7.5 6.6 6.8 6.7
Non-CARE/FERA 7.2 7.0 7.1 6.9 7.1 7.0
Moderate
CARE/FERA 7.7 7.8 7.4 7.2 8.0 7.7
Cool Non-CARE/FERA 6.7 6.6 6.6 6.3 6.1 6.9
CARE/FERA 7.3 7.2 7.4 7.0 7.1 6.5

! Usefulness ratings are based on an 11-point scale where 0 means ‘not at all useful and 10 means ‘extremely useful’.

% Asked to web survey respondents in the Rate groups who reported visiting the website(s); Control group not asked.
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PG&E Evaluation

Web survey respondents who received TOU study information in both English and in their native
language were asked about the importance of receiving information in both languages (using a 11-point
scale with 0 meaning “not important at al

IM

and 10 meaning “extremely important”). On average, these
respondents found having materials available in their native language to be of high importance (Table
4.5-67). Responses were consistent across segments and Rate groups, except for the moderate climate
region non-CARE/FERA segment. Due to small sample sizes, however, results should be interpreted

carefully.
Table 4.5-67: Average Importance Rating for Receiving Information
in Respondents’ Native Language "**
Climate Rate 1 Rate 2 Rate 3
Region Segment n Average n Average n Average
Non-CARE/FERA 9 9.3 - -- - --
CARE/FERA 94 8.9 38 9.0 40 9.4
Hot Below 100% FPG 59 8.9 24 9.3 23 9.6
100% to 200% FPG 37 9.0 12 8.4 15 9.1
Senior 29 8.5 8 9.1 -- --
Non-CARE/FERA 9 6.8 8 7.4 14 7.7
Moderate
CARE/FERA 54 9.0 53 9.3 56 9.2
Cool Non-CARE/FERA 8 9.8 11 7.0 8 8.3
CARE/FERA 67 9.4 75 9.5 60 8.6

! Importance ratings are based on an 11-point scale where 0 means ‘not at all important and 10 means ‘extremely important’.
*Blank cells in figure indicate sample size for that segment/Rate treatment group was fewer than five.

% Asked only to web survey respondents who are non-English speakers in the Rate groups and who reported receiving
information from PG&E.

Overall, PG&E web survey respondents provided moderate to high satisfaction ratings with TOU study
outreach (using a 11-point scale with 0 meaning “not satisfied at all” and 10 meaning “extremely
satisfied;” Table 4.5-68). Respondents in the non-CARE/FARE segments reported being slightly less
satisfied with TOU study outreach compared to those in the CARE/FERA segments.

Table 4.5-68: Average Satisfaction Rating for All TOU Study Outreach™?

Climate

Region Segment Rate 1 Rate 2 Rate 3
Non-CARE/FERA 7.7 7.7 7.6
CARE/FERA 8.1 8.1 7.9

Hot Below 100% FPG 8.1 8.2 7.9
100% to 200% FPG 8.1 7.9 7.9
Senior 7.9 8.0 7.8

Moderate Non-CARE/FERA 7.9 7.6 7.7
CARE/FERA 8.3 8.3 8.3

Cool Non-CARE/FERA 7.5 7.5 7.7
CARE/FERA 8.1 8.1 8.1

! Satisfaction ratings are based on an 11-point scale where 0 means ‘not at all satisfied’ and 10 means ‘extremely satisfied’.

% Asked to web survey respondents in the Rate groups who reported receiving any outreach item; Control group not asked.
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PG&E Evaluation

Smartphone App

Web survey respondents were asked if they were aware of PG&E’s smartphone app for the TOU study
and, of those aware, if they downloaded the app. Due to small sample sizes in some of the segments,
customers were combined across the Rate groups; Control group customers were not asked the
smartphone app questions. Between 28% and 41% of surveyed customers reported awareness of the
app, and of those, between 12% and 21% successfully downloaded it (Table 4.5-69). Five percent to 10%

tried to but could not download the app. Fewer low-income and senior customers reported awareness

of and downloaded the app compared to non-CARE/FERA customers.

Table 4.5-69: Percentage of Respondents Who are Aware of and
Downloaded PG&E’s TOU Study Smartphone App*

Aware of PG&E's

Received App

Downloaded PG&E's App2

App Invitation
% Tried to

Climate % Received | N Aware % download but
Region Segment Total N % Aware | Total N Invitation | of App Downloaded couldn’t

Non-CARE/FERA 1104 41% 955 35% 451 21% 8%

CARE/FERA 790 35% 668 31% 273 12% 10%
Hot Below 100% FPG 332 33% 279 29% 108 14% 7%

100 to 200% FPG 469 34% 396 29% 157 13% 10%

Seniors 982 36% 800 28% 354 14% 5%
Moderate Non-CARE/FERA 720 38% 638 35% 275 21% 10%

CARE/FERA 463 29% 377 31% 133 17% 8%
Cool Non-CARE/FERA 800 40% 701 38% 323 18% 9%

CARE/FERA 471 28% 397 28% 130 15% 10%

! Asked to web survey respondents in the Rate groups; Control group not asked.

? Asked only to those who reported awareness of the app.

Respondents who downloaded the smartphone app reported their level of agreement with five aspects
about PG&E’s TOU study smartphone app, using a scale of 0 to 11 where 0 means ‘do not agree at all’
and 10 means ‘completely agree’ (Table 4.5-70). Respondents reported the highest to lowest average

agreement with the following aspects: the app is easy to use (6.2-7.6), information in the app is useful
(5.5-7.6), recommend app to friends/family (4.4-6.9), app’s feedback on electricity use helps customer
reduce use during peak periods (4.4-6.7), and the app does not provide enough information about the

customer’s usage to take action (3.9-5.9).

© Nexanr
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PG&E Evaluation

Table 4.5-70:

Average Level of Agreement with Aspects About PG&E’s

TOU Study Smartphone App"?

The The feedback on | The app does not

. . my use has provide enough You would

. information . . .

The app is easy provided in helped me information about recommend this
to use i reduce my use my household's app to friends and
the app is i i
useful during peak usage for me to take family
Climate periods action

Region Segment N Average N Average | N Average N Average N Average
Non-CARE/FERA | 91 7.26 88 7.04 89 5.19 91 4.68 91 6.14
CARE/FERA 34 7.17 32 7.13 32 6.74 33 4.57 32 6.70
Hot Below 100% FPG | 15 6.55 14 5.91 14 6.55 15 5.00 15 6.18
100to 200% FPG | 20 7.64 19 7.57 20 6.14 20 3.86 19 6.86
Seniors 48 7.19 46 7.02 46 5.48 47 4.38 46 6.24
Moderate Non-CARE/FERA | 57 6.22 56 5.89 57 4.45 56 5.47 56 4.78
CARE/FERA 19 7.27 19 6.60 20 6.07 20 5.87 20 5.93
Cool Non-CARE/FERA 58 6.25 57 5.45 58 4.43 58 5.57 57 4.36
CARE/FERA 18 7.40 18 7.10 18 6.70 19 4.90 18 6.70

! Agreement ratings are based on an 11-point scale where 0 means ‘do not agree at all’ and 10 means ‘completely agree’.

% Asked to web survey respondents in the Rate groups who reported downloading the app; Control group not asked.

Surveyed customers who downloaded PG&E’s TOU study smartphone app also reported whether they
used four of the app’s features and, if so, the extent to which the feature was helpful, using a scale of 0
to 10 where 0 means ‘not at all helpful’ and 10 means ‘extremely helpful’ (Table 4.5-71). Between 25%
and 55% of surveyed customers reported using the four features. On average, more non-CARE/FERA
customers (compared to CARE/FERA customers), and more customers in the hot and cool regions

(compared to moderate region customers) reported using the smartphone app features. Customers who
used the features rated each feature as somewhat to mostly helpful (4.5-10.0). Results should be

interpreted carefully, however, due to small sample sizes in some segments.
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4.6 Synthesis for PG&E Pilot

This section compares input from the load impact analysis, the bill impact analysis and the survey
analysis. The objective of these comparisons, at least in part, is to determine if the information and
conclusions observed for individual metrics are supported by findings from other metrics or,
alternatively, findings for one metric contradict those for another metric. We also look for clues from
the survey findings that might help explain why load or bill impacts for one rate differ from those for
other rates. For example, if we find that the load impacts are significantly different across rates or across
segments on a specific rate, we could turn to the survey questions concerning the level of understanding
of rate features to see if there are significantly differences in customer understanding of key rate
features that might explain the observed differences across rates and/or customer segments.

Before drawing any conclusions from the analysis, it is very important to keep in mind the following:

=  Except for the impact of the enrollment credit, bill impacts for the period covered by this
analysis, and observed differences in the economic index values between treatment and control
customers, are almost certainly at the highest levels that will be found over the course of the
pilots. Even if this analysis was done next summer, we would expect lower bill impacts than
have been seen to date because a full summer analysis would include June for SCE and PG&E,
which is typically cooler than July through September, and May and June for SDG&E, which are
typically cooler than July through October. The same analysis done at almost any other three or
four month period in the year would likely produce very different results and conclusions and
the same analysis done across an entire year would also likely come to very different
conclusions.

= As mentioned numerous times in the survey discussion, the statistical analysis of survey

questions is “over powered.” That is, with such large sample sizes, even very small differences in
values across segments can be statistically significant. While any decision regarding whether a
statistically significant difference is meaningful from a policy perspective is inherently subjective,
it nevertheless is critical. For example, reporting that there is a statistically significant difference
in the satisfaction rating of one rate compared to another and concluding or recommending that
the rate with the lower satisfaction rating is inferior from a customer engagement perspective
would be very misleading if the satisfaction rating for one was 6.2 and the other 6.7 onan 11
point scale.

These cautions must be kept in mind at all times as the reader processes the extensive, but very early,

findings from these pilots.

4.6.1 Synthesis

Tables 4.6-1 through 4.6-3 summarize some relevant findings from the load impact, bill impact and
survey analysis. Before summarizing the results, we provide the following guide to the information in
Table 4.6-1 as well as a map to prior tables and figures from which the information was taken for Rate 1.
This way, readers can easily refer back to those more complete tables and figures.

In each cell in the tables, in addition to the reported values, there is either a colored triangle facing up or
down, a (-), N/A, I/S or nothing at all. Cells containing N/A indicate that the specific segment was not
included in the analysis, and cells containing I/S indicate the segment was analyzed but didn’t have
sufficient sample size to warrant reporting the results. If there is a colored triangle in the cell, it means
the value in the cell is statistically significantly different relative to the control group. Green triangles
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symbolize a desirable outcome (e.g., peak period load reductions are good) and red arrows an
undesirable outcome (e.g., peak period load increases are not good). If (-) appears, the value is not
statistically significant and if there is no symbol at all (as in the column labeled “Understanding TOU
Pricing (None Correct)”, it means a comparison to the control group is not relevant (in this example, the
control group was not on a TOU rate so couldn’t respond to questions about rate periods, etc.). N/A
indicates that a statistical significance test was not appropriate. The content of each column and the
places in the text from which the values were taken is explained below:

= Peak Period Load Reduction: The percent reduction in peak period electricity use on average
weekdays for the months of July through September. Positive values mean customers reduced
use and negative values mean customers increased use during the peak period relative to the
control group (e.g., reference load). Reductions are desirable, and therefore indicated by a
green triangle, and increases are undesirable, and represented by a red triangle. These values
for Rate 1 can be found in Tables 4.3-4 through 4.3-6 in Section 4.3.1.7°

= Net Decrease in Daily Usage: The percent reduction in daily electricity use on average weekdays
for July through September. Positive values mean customers reduced use and negative values
mean customers increased use. These values are also found in Tables 4.3-4 through 4.3-6.

=  Summer Monthly Average Structural Bill Impact: The difference in the bill calculated based on
post-treatment usage for the control group (the reference load) using the TOU and OAT rates
(after subtracting out any pretreatment differences in bills between the control and treatment
groups). This represents the bill impact customers would experience if they were on the TOU
rate and did not change their usage behavior. The values are calculated based on data at the
bottom of Figure 4.4-14 for Rate 1. For example, the value of $30.12 for Hot climate region non-
CARE/FERA customers in Table 4.6-1 equals the difference between the value for that segment
in Figure 4.4-14 in the row labeled “No Change in Behavior, Change in Tariff” (5214.55) and the
value in the row labeled “No Change in Behavior or Tariff” (5184.43).

= Average Behavioral Bill Impact: This variable represents the change in the average bill for
treatment customers due to changes in behavior. For Rate 1, these values can be found at the
bottom of Figure 4.4-8. They can also be calculated from the values at the bottom of Figure 4.4-
14.

= Total Bill Impact: This is the change in the average customer’s bill on Rate 1 due to the impact of
both the structural change in the tariff, holding usage constant, and the change in the bill due to
changes in usage. The values in the table are calculated from the values at the bottom of Figure
4.4-14 and are equal to the difference between the numbers in the rows labeled “No Change in
Behavior or Tariff” and “With Change in Behavior and Tariff.”

= Respondents Reporting Being Uncomfortably Hot: The values in this column represent the
percent of treatment customers that report being uncomfortably hot “most to all of the time”
since June 2016 due to trying to save on electricity bills. The values are taken from Table 4.5-32.
These values do not represent the difference in the percentage of customers reporting being
uncomfortably hot between the control and treatment groups. They represent the treatment
group values. However, cells with a red triangle in them indicate that the treatment group
percentage is greater than the control group percentage and that this difference is statistically
significant.

’® Values for Rates 2 and 3 can be found in similar tables in Sections 4.3.2 and 4.3.3, respectively.
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= Health Index: The values in this column represent the percent of households that require
cooling for a disability and have air conditioning reporting that they required medical attention
at least once due to excessive heat. The values are taken from Table 4.5-5 and represent the
percent of treatment customers reporting one or more medical events, not the difference in this
value between treatment and control customers. Cells with a red triangle represent ones where
treatment customers had a higher percent reporting a medical event compared with control
customers and the difference is statistically significant.

= Bill Higher Than Expected: The values in this column are taken from Table 4.5-30 and equal the
percent of customers reporting that their bills since June 1 had been higher than they expected.
The values do not represent the difference in the percentage between treatment and control
customers. Many control customers also reported that bills were higher than expected,
reflecting the usual seasonal variation in bills that occurs due to seasonal changes in rates,
higher air conditioning use in the summer and the tiered structure of the rates. Cells with red
triangles represent values that are higher than the percentage reported by control group
customers and where that the difference is statistically significant.

= Difficulty Paying Bills: The values in this column are taken from Table 4.5-13 and represent the
percent of customers reporting having difficulty paying bills since June 2016. Cells with red or
green triangles represent values that are higher or lower than control group values, respectively,
and where the differences are statistically significant.

=  Economic Index: The values in this column represent the mean values of the economic index for
each customer segment on Rate 1. They are taken from Table 4.5-4. Cells with red triangles
indicate that the index mean value for the segment is higher than the mean value for the control
group and the difference is statistically significant.

= Understanding TOU Pricing: This variable is based on a survey question asking respondents to
identify the hours of the day when prices are the highest. The values in the table come from
Table 4.5-34 and indicate the percent of customers that failed to correctly identify any peak
period hours associated with the TOU rate. The higher this percentage, the less likely that a
group of customers would make significant reductions during the peak period.
= Satisfaction with Rate: These values represent the average satisfaction rating for the rate plan
on an 11 point scale, from 0 to 10, with higher values indicating higher satisfaction. These values
are taken from Table 4.5-20. Values with red triangles represent cells where the average rating
for the treatment group on the TOU rate is lower than for the control group on the OAT, and the
difference is statistically significant.
= Satisfaction with Utility: The same 11-point scale as above was used to assess satisfaction with
PG&E. The values in the column are also taken from Table 4.5-20. As above, red triangles
represent statistically significant differences between average values for the control and
treatment groups.
Looking across the various metrics for each customer segment and rate, we did not observe any internal
inconsistencies. In fact, quite the opposite—overall, the load impact, bill impact and survey findings
typically align quite well. Below is a summary by customer segment.

Non-CARE/FERA Customers

Non-CARE/FERA customers in the hot climate region have the highest percent reduction in peak period
energy use among all segments, the second highest percent reduction in daily usage, the highest bill
reduction due to behavior change, a statistically significant difference from the control group in the
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percent of respondents reporting being uncomfortably hot because of trying to save on electricity bills,
the highest percent (roughly 45%) of respondents indicating that their bills were higher than expected
and this percent was statistically significantly higher than the percent for control customers reporting
higher than expected bills, understood the rates better than nearly any other segment (as indicated by
the very low percent that failed to identify at least one peak period hour), and had the lowest
satisfaction ratings for the rate plan and for PG&E compared with any other segment. All of these
metrics paint an internally consistent picture of a customer segment that understood the timing of the
peak period well, worked hard to reduce usage and bills, became uncomfortable in the hot climate
region due to their efforts to reduce bills, were surprised when their bills were as high as they were, and
as a result of all of the above, were less satisfied than any other group.

CARE/FERA Customers

Across all rates and climate regions, CARE/FERA customers had lower reductions in peak period and
daily electricity use than non-CARE/FERA customers, although as reported in Sections 4.3.1 through
4.3.3, not all of the differences between CARE/FERA and non-CARE/FERA customers were statistically
significant. Consistent with this finding, CARE/FERA customers on average also had very low bill
reductions due to behavior change compared with non-CARE/FERA customers. Also consistent with
above, there was no statistically significant increase in the percent of CARE/FERA customers reporting
that they were uncomfortably hot due to trying to reduce bills, nor any increase in the health index due
to the rate. All of these metrics depict a customer segment that is much less responsive to TOU rates
than non-CARE/FERA customers, although they are still delivering statistically significant peak period
demand reductions of roughly 3% in the hot and moderate climate regions. One potentially important
driver of the limited engagement by CARE/FERA customers compared with non-CARE/FERA customers is
that between roughly 18% and 34% of CARE/FERA customers were unable to identify a single hour when
prices were at their peak for the day. Taking a simple average across the climate regions, only about 10%
of non-CARE/FERA customers failed to identify any peak period hours for Rate 1, for example, whereas
more than twice as many (24%) CARE/FERA customers fell into this category. These metrics are
substantially larger for Rate 2 customers.
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Turning to other metrics of interest, while the average total bill increase for CARE/FERA customers was
less than the increase for non-CARE/FERA customers for all rates and climate regions due to the lower
average prices paid by CARE/FERA customers, between 60% and 78% of CARE/FERA customers reported
having difficulty paying bills, which was three times higher on average than for non-CARE/FERA
customers. The economic index for CARE/FERA customers was roughly twice as high as for non-
CARE/FERA customers in all climate regions and for all rate options, including the control group. In short,
CARE/FERA customers had higher economic index scores compared with non-CARE/FERA customers but
the increase in the economic index scores moving from the OAT to TOU rates is not statistically
significant for any of the rates.

Importantly, in spite of the above, CARE/FERA customers had higher satisfaction ratings for the TOU
rates than non-CARE/FERA customers for all rates and climate regions. In the moderate and cool
regions, none of the satisfaction ratings for CARE/FERA customers were statistically significantly
different from control group ratings. In the hot climate region, CARE/FERA customers on Rates 2 and 3
were less satisfied than control customers but not on Rate 1, but none of these differences is large (See
Table 4.5-20). The largest difference between control and treatment customers occurs for Rate 3, where
CARE/FERA control customers on the OAT had an average satisfaction rating of 7.0 and CARE/FERA
customers on Rate 3 had an average rating of 6.5. CARE/FERA customers also had higher ratings for
satisfaction with PG&E than non-CARE/FERA customers in all climate regions for all rates. In a slight
departure from satisfaction ratings for the rate plan, CARE/FERA customers in the hot climate region for
Rates 2 and 3 had statistically significantly lower satisfaction ratings than control customers although,
again, the differences in the average values were small.

Senior Households

Senior households in the hot climate region had load reductions in the peak period and for the average
weekday that were comparable to average reductions for the overall population in the hot region, as
reported for Rate 1 in Section 4.3.1. It is also noteworthy that the difference in load impacts for senior
households in the hot climate region on CARE/FERA rates and those that are not on CARE/FERA was very
similar to the difference in CARE/FERA and non-CARE/FERA households in general in the hot climate
region.

Total bill impacts and reductions in bill impacts due to behavior change were also very similar for senior
households and the hot general population. 17% of senior households on Rate 1 reported being
uncomfortably hot due to behavior changes made to reduce costs. This percentage is higher than for the
control group (14% as shown in Table 4.5-32) and the difference is statistically significant.

On Rate 1, seniors, along with more than half of the other customer segments, indicated that their bills
were higher than expected. However, there was no statistically significant difference in the percent of
seniors reporting difficulty in paying bills, or in the economic index, compared with the control group.

Senior households appear to have a higher percentage of participants that could not identify any peak
period hours compared with the population as a whole in the hot region. Weighted average values for
CARE/FERA and non-CARE/FERA customers for this variable for Rate 1 is 14% compared to 18% for
seniors. In addition, about 55% of combined CARE/FERA and non-CARE/FERA customers selected over
half of the correct peak hours compared to 42% of seniors (see Table 4.5-34).
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Finally, satisfaction ratings by seniors for the rate plan (6.6) and for PG&E (7.3) were somewhat higher
than the ratings for the hot climate zone population as a whole (as calculated by a weighted average for
CARE/FERA and non-CARE/FERA households in the table, the ratings were 6.1 and 6.9 respectively).
Seniors on TOU rates did not have statistically different average satisfaction ratings for the rate plan
compared with the control group, but did have statistically significantly lower ratings for satisfaction
with PG&E, although these differences are substantively small.

Households with Incomes Below 100% of FPG

Households with incomes below 100% of FPG on Rate 1 in the hot climate region did not have
statistically significant peak period load reductions. This group actually had a statistically significant
increase in daily electricity use equal to almost 2% in the hot climate region. Consistent with these
changes, bill impacts due to behavior change actually led to higher bills over and above the structural bill
impact for Rate 1. The average monthly bill increases for this segment was almost $24.

Customers with incomes below 100% of FPG had the second highest percent reporting that they were
uncomfortably hot due to trying to save on their electricity bills compared with all other segments for
Rate 1, but the percentage was not statistically different from that of the control group. This segment
had the highest percentage on the health index metric compared to other segments on Rate 1.”’
However, the percentage was not statistically different for the treatment group compared to the control
group on this metric.

74% of customers with incomes below 100% of FPG reported that they had difficulty paying bills and this
segment was tied for the highest economic index score (4.4) of any segment. However, the difference in
the economic index for TOU customers compared with the control group was not statistically significant
for customers on Rate 1. The percentage of customers reporting difficulty paying bills was also not
statistically different from the percent of control customers reporting difficulty.

Customers in this segment were tied for the highest percent of participants who could not identify any
peak period hours among all segments on Rate 1. For Rate 1, this segment did not have statistically
different levels of satisfaction with the rate or with PG&E. Satisfaction was not measured for this
segment on Rates 2 or 3.

4.6.2 Key Findings
Key findings pertaining to load impacts from the PG&E pilots include:

1. Customers can and will respond to TOU rates with peak periods that exten