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Executive Summary

1 Executive Summary

¢CKA& NBLEZ2NI &adzYYlINAT Sa GKS TFTANRG -iktymeSNse TOB I £ dzk G A
pricing pilots implemented by Pacific Gas and Electric Company (PG&E), Southern California Edison

Company (SCE) and San Diego Gaslentti& Company (SDG&E). These pilots were implemented in

response to California Public Utilities Commission (CPUC) DeciddrD03. A key objective of the

pilots is to develop insights that will guide the IOUs applications to be filed in Januaryr@@b8ipg

the implementation of default TOU pricing for all residential electricity customegfsR G KS /t ! / Q&a L.
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 contragw 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 ratdegan in late August and evaluation of the rate is not included in ¢ipisrt.

All eight TOU pilot tariffs have peak periods that primarily cover late afternoon and evening hours year

round. MostoftheNd 0 S&a KI @S LISIF{ LISNA2R& SyRAy3a G ¢ ta Iy
until 6 PM. As such, these pilage 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 dathy periods and across more than two

seasons. Low prices in midday in the sprimghen excess supply conditions sometimes existalso
something that has not been previously tested. Some of the tariffs have the same pricing structure on
weekends as on wéelays, which is yet another atypical tariff feature. For most other existing TOU
tariffs, offpeak 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 peritts 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 aldgistuthe impact of selected

technologies and information services. These include estimating TOU load impacts for households with
AYFNI GKSN¥zadlrda Ay {/9Qa aSNIBAOS GSNNAG2NER | yR
{5D39Qa& &SNDW OSD AIBSNNAFSMNBDOS GSNNAG2NEEZ ¢h! Odzaid2)®
downloading a smart phone app that conveys a variety of useful information to TOU patrticipants.

1.1 Experimental Design

A key objective of any pilot or experiment is to establish a caudabétween the experimental

treatments (e.g., TOU rates, enabling technology, etc.) and the outcomes of interest (e.gnpaats,
changes in bills, customer satisfaction, etc.). The best way to do this is through wédfatiied to as a
randomized cofrol 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 idexiic every way except for exposure to the
treatment and any difference that might occur due to random sampling error. As such, any observed

v Nexanr 1



Executive Summary

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 chaAeceRCT design was used in
these pilots.

A key challenge in designing the pilots was deciding how to gain insights from resideniral Qi

pilots that might help inform policy decisions fasidential 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

defaut enrollment, there are three types of customers who remain on the tariff: those who would enroll

on the tariff if it was marketed onanogty ol aA &4 ONBFSNNBR (2 lFa alfglea
unaware that their tariff changed; and those who are awanel would not have enrolled on an ojt

basis but, for a variety of reasons (e.g., inertia, transaction costs associated with switching out, etc.), do

not opt out from default enroliment. This latter grouyNBE F SNNB R (2 1 islikely@denest | OSy (i :
engaged than the always takers, thus reducing average load reductions per participant compared with
traditional optin enrollment. However, aggregate load reductions could be much higher under default

pricing if the lower average load reduction was offisg significantly higher enroliment.

In order to better represent the mix of customers that are likely to be enrolled under default conditions,

GKS LAtf20a 6SNB AYLI SYSYUSR -tokNR &IK oo Kit 0 QBEOSIHZA 2 Y
strategy. Undethis 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 optin pilot or program, prospective participants were offeradeconomic incentive for

agreeing to be in the pilot and were then randomly assigned toddrikree' 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 incengvrather 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 aspeadf 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 unreasonaliigtardsenior

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 10U service territory

was divided into three climatesgions designated as hatijoderate,and cool Within the hot regions for

PG&E and SCE, senior houseHadsl CARE/FERAIstomers with incomes greater and less than 100%

of Federal Poverty Guidelines (FPG) were oversampled for one rate in each seritimeg ter

h@SNEFYLIX Ay3 ¢l a y20 Ll2aarofS Ay {5D39Qa K2 OfAY
16,000 customers.

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

% California Alternate Rates for Energy (CARE) and Family Electric Rate Assistance (FERA)

v Nexanr 2



Executive Summary

1.2 Pilot Evaluation
Evaluation of the opin pilots focused on a number of important research objectives, including:

-

A Determining thechange 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;

A Estimating the distribution of bill impacts associated vétith rate option both before and after
enrolling on the TOU rates;

A 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;

A Determiring 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 assiged to each TOU tariff (e.g., treatment customers) with loads for customers randomly
assigned to the OAT (e.qg., control customers). The difference in loads between treatment and control
customers in each rate period before customers are placed on the Ti®\(erg., 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
4 I ARAAFIEBPBIHSa¢ 05A50 Fylftearad 2KSy | LILI ASR
DiD analysis produces the most accurate load impact estimates possible through experimental research.
Bill impacts were estimated in a similar manner to load impacts inaHaiD analysis was conducted in
order to control for exogenous factors that might impact bills between the anel posttreatment
periods.

Assessing the extent to which TOU rates cause unreasonable hardship among selected customer
segments such as sengoand 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 ttenper

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 treatmeartd control group population was surveyed using an
email, mail, and phone (EMP) mixatwde 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 thehighest exceeded 90%. The survey was designadagedand 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 BOAs such, while this evaluation has produced a large volume of

LINBEf AYAYIFNE AYF2NNIGA2Y GKIFG gAff 0SS dzaSTdzZ Ay 3dz
that the findings are preliminary and both load and bill impacts are going fer diynificantly during

winter months. The actions and perceptions of TOU pilot participants may be quite different over the

v Nexanr 3
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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 dor 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 participantbined with the

decision to survey all participantsieans that even very small differences in survey metrics can be

found to be statistically significant. For example, a diffece 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:

A 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 dithatar
from 6 to 8 PM. Some tariffs had peak periods extending until 9 PM and some had shoulder
periods extending until midnighA key finding from the pilots is that customers can and will
respond to TOU price signals during evening ho8tatisticaly significant load reductions were
found for all rates tested foeachlOUservice territory as a whole and for all climate regions.
Table 1.11 summarizes the percentage and absolute peak period load reductions for each rate
and service territory Asseg > (KS f2¢Sad f2FR AYLI OG 2 OO0dz2NNB
F SN} 3S NBRdAzOGAZ2Y 2F wodm: YR ndno 123 FyR (K
an average percentage reduction of 6.1% and 0.06 kW.
Table 1.1-1: Peak Period Load Reductions

R
S

s |

Utility Metric Rate 1 Rate 2 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 rateoTi@yrepresent average
reductions for a common set of hours. As such, variation in average load reductions across rates may be due to a differences
the peakto-off-peak price ratios as well as differences in the length and timing of the peak period.

v Nexanr 4
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A Another important policy question given shifting load patterns at some utilities is the magnitude
of peak period load reductits 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.

A Also often of iterest 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-p#ak hours more than the reduction during peaubs,
thus leading to an overall increase in usage. The preliminary findings covering the initial summer
period found thatchanges in daily usage ranged from very small negative values (e.g., an
increase) toreductionsas high as 4%.

A For PG&E, absolute redtions 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 raRescentage reductions so
followed this pattern at PG&E but the differences were not always statistically significant. This
pattern was also found at SDG&towever,at SCE, the pattern of load reductions was not the
same.In general, the differences across regions were smtiken at PG&E or SDG&E and in
some cases, the largest load reductions were found in the cool climate region and the smallest
Ay GKS K20 NBIA2yd LG A& y20iSg2NIKe dGKFdG {/9Qa
K20 NB3IA2Y | yR {/ydaK YK2Z2RISINNI 9 KNBfadsraiytediori2 NJ { 5 D9 ¢
ThisO2Y0oAYSR 6AGK (GKS FIFOG GKIFG az2ysS 2F {/9Qa NI
prices were higher than during the gfeak period may have made it difficult for customers in
hot regions to reluce energy use and still stay reasoryadmmfortable.

A 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 {ARE/FERA customers for

all rates.This m@ttern 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 reductioms than

/1T wO9kCOw! Odzal2YSNAR Ay {/9Q& &ASNWAOS GSNNXIG2NE
A {SYyA2N) K2dzaSK2f Ra Ay 020K tD39Qa FyR {/9Qa K2i

similar to those for the general population in the hot climate regiohhis was true for senior

households overallsawell as for senior households that were and were not on CARE/FERA rates.

A Households with incomes below 100% of the Federal Poverty Guidelines (FPG) in hot climate
NEIA2ya RAR y2i0i NBRdzOS LISF{ LSNA2R f2IhRa Ay t
similar tothose ofi KS ISy SN} f LR LJzZA FdA2y Ay {/9Qa Kz2id Of

A 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 thermosta#sbsolute bad impacts forsmart thermostat
ownerswere similar to those for the general population even though they had larger usage
overall and, therefore, might be expected to have larger load reductioB&€E pins to work
with the smart thermostat provider in the leaab to summer 2017 to see if an offer to optimize
usage in light of being on TOU rates might produce larger load reductions.

A SDG&tested whether delivery of weekly summaries of usage and bill&&t 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 Emaild y { 5Dg9 9 Qa aveihbo efsticallg MgNiicang NB

D

v Nexanr 5



Executive Summary

A 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 udge number of customers
who successfully downloaded the app was quited@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:

A At both PG&E and SCE, average monthly killsing this summer periodvere higher for all
TOU rates tharthey 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 $4llost segments on average were only able to offset a small
proportion of the structural bill increase by reducing or shifting usadgdgs 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 insesavould be largely or
completely offset by enrollment bill credits that were distributed during the summer as part of
the payto-play recruitment package.

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

A Bill impacts at SDG&E were quite different from those at PG&E and $EiiEvery small
structural impacts and with some customer segments being able to more than offset small
structural bill increases with loaghifting 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 an8CE relative to SDG&E is noteworthy and should be examined carefully as the I0Us
develop pricing strategies for default enrollment starting in 2019. This significant difference did not stem
from SDG&E having significantly more modest pwakff-peak prie differentials or smaller
RATFSNBYGAlLIfa 0SG6SSy LISIF]T LINAOSa YR GKS h! ¢ LINR
price differentials were larger than for several of the pilot rates at PG&E and SCE. Rather, the much
more modest bill impas at SDG&E had to do with the facttiia2 § K { 5D39Q& h! ¢ FyR ¢h

seasondy price differentiated, with higher prices in the summer than inthe winfef. 9 | YR t D39 Q&
OATSs are not seasonally differentiated, but their TOU rates are. As a resudymmer bill differentials
0SG6SSYy GKSANI ¢h! YR h! ¢ NIYGS& 6SNB YdzOK 3INBI SN

Another point to keep in mind is that bill volatility across seasons can be managed thiomlgh
designed specifically to address bill volatility, suchaance payment plans, which allow customers to
pay the same bill each month based on historical usage and current rates (with periodipsudhe
extent to which this option might mute TOU price signals is subject to debate but will be examined in
the defaut 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 feiff.

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 bdkises

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 th®AT in California due to tiered pricing and variation in usage over
aSlhazyao LYLRNIlIyGfes {5D39Qa LAf20 GFINAFFA KIFIR ¢
pilot rates that were associated with much higher bill volatildgsigning TOU tdf$ that account for

the seasonal differentiation in the OAT (or lack thergaf)d offering balanced payment programs,

combined with first year bill protection, may be better solutions that will protect customers while

improving economic efficiency throbgrOU 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 rédalttors such as installing

solar, going onto medical baselirar switching to service from a Community Choice Aggregator (CCA).
The final factor is customers who consciously opt outefrate because they are unhappy being on a
TOU rate. Key finding®ncerning customer attrition include the following:

A Cumulative opibout rates between the enroliment date and the end of December have been
quite low for nearly all rates and customer segmekist PG&E, the cumulative percent of
treatment customers who dipped off the rate was between 1% and 2% and at SCE it was
between 1.5% and 3%.

A 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% fowrite tegritory as
a wholebut was much higheroughly 10%for CARE/FERA customers in the hot climate region.

A 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 cdohate region for all tariffs (but still very
f2¢6 Ay Ittt OFrasSa SEOSLII T2N {/9Q& wliS o Ay (K
A hLJi 2dzi NI GSa gSNB atAaIKGEe 2SN F2NJ /! woOkCOw
with non-CARE/FERA customers and the oppasited G NHzS Ay {/ 9Q& &ASNIWAOS
differences were small in all cases except for Rate 3 at SCE.

A Overall attrition ranged from as low as 4% to as high as 18% with the highest being for
/T wOkCOw! Odzad2YSNRAR Ay {/ 9énihatkh2 pilot pldnAingl 6§ S NB I A 2
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.

A Attrition has also been highinPG&E Y2 RSNJI 0S FyR 022t Ot AYIF (S NB
RdzS LINAYI NARf&e (G2 OdzalG2YSNR aAgAGOKAYy3a (G2 //!az
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 mankgeab
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1.3.4 Survey Findings
Key findings from the surveys that were administered include the following:

A Animportant policy question is whether TOU rates might increase economic hardship for
selected customer segments in the hot climate regemPG&E and SCEdithe moderate
climate region for SDG&Ehe 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 cuséss to determine whether the TOU
rates increase the value of the indé&here were no statistically significant differences in the
economicindex values between treatment and control customers for segments of interest at
PG&Eor SDG&EAt SCE, Rate 3 CARERA customers and Rate 2 customers with incomes
between 100%and 200%of FPG had higher economic index scores when compared with
control group customerskor context, the size of the differencethe economic index scotlig
equivalent to the differencén value of the index from using one additional Fianome based
method to pay bills or from having difficulty paying one additional bill over the summer.

A The surveys also asked customers whether they had sought medical attention due to excessive
heat ard 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 conditionNo difference in tke health index between treatment and control
customers was found at PG&Er SDG&EAt 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.

A At PG&E and SCE, satisfaction ratings with the TOU rate and \Wetlutility 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 differergcare likely to be judged as material. At SDG&E,
customers on the TOU rates sometimes had higher satisfaction ratings than control customers.

A The surveys revealed thatvery large percent of customers on TOU rates received summer
bills that were higher han expectedThis is also true of control customers since summer bills
are typically higher for many customers in California. Howeterpercentage difference on
this metric between treatment and control customers was statistically significant for the
majority of rates, customeisegmentsand climate regions at PG&E and SE&:. 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 onlyitthieq 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 hillthe summer period (while reminding
them about lower bills at other times of the year).

A The surveys also showed a significant disparity in understanding of the timing of the peak
period between CARE/FERA and RGARE/FERA customeFor some rates andintate
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 FGARE/FERA customers that had
the same level of misunderstanding was oftgnificantly lower oreenin the single digits. This
disparity could partly be due to the fact that more CARE/FERA customers have English as a
second languagéut there may be other explanations. Nexant recommends that this issue be
carefully addressed and studied further lretupcoming default pilots where there is a much
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greater emphasis on and opportunity tievelop andest ME&O options and content for all
segments.

A For all three utilities, customers on TOU rates were more likely to take tigpecific actions
than customes on the OATFor 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 18®7-001, the California Public Utiliti€ommission (CPUC or the Commission) ordered

I FEATFT2NYALF Qa GKNBS Ay@Sad2N) 246y SR dzi stidlesiok Sa oL h! a
residential Timeof-Use (TOU) electric rate designs (TOU Pilots and Studies) beginning the summer of

2016, aml to file applications no later than January 1, 2018 proposing default TOU ratesidemtial

electric customersThe IOUs were also directed to form a working group (TOU Working Group) to

address issues regarding the TOU pilots and to hire one or quaidied independent consultants to

assist with the design and implementatiohthe TOU Pilots and Studid$he TOU Working Group (WG)

was comprised of 37 entities and included almost 100 pedyéxant, 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 IOU
requesting approval of and funding for the pilots tieich IOU would implemefitn February and

March, 2016, the Commission issued resolutions approving the pilot designs and funding, with
modifications from the original plah.

At the outset of the WG process, the WG developed the following objectivedpabele pilot design:

A gopsjdgr treatment optipns and pilpt dgsigns for 2016/2017 that will provide useful insights for
RSOSt 2LIYSyu 27T 0K Spplcatibon®radefaMlt pfidag thdEmaywbEgintasieany
as 2019;
A Estimate load impacts by raferiod fordifferent tariff structures that vary in terms of
- thetiming 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 excesly sopditions;

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

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

A Assess the degree of hardship tfmaight result from default TOU rates on senior citizen
households and economically vulnerable customers (and perhaps others) in hot areas as
directed byPublic Utilities Cod8&ection 745;

Assess the incremental effect of enabling technology on loadaispahill impacts, and
customer satisfaction;

Assess adoption rates for enabling technology for customers on TOU rates; and
Assess the effectiveness of alternative information, education, and outregibbns.

>\

> >

5George, S., Sullivan, M., Potter, J., & Savage, A. (2015)offuse Pricing Oph Pilot PlanNexant Inc.(hereafter referred
to as the TOU Pilot Design Report).

5 SCE: Advice Letter 3385 PG&E: Advice Letter 4764and SDG&E: Advice Letter 2835
" SCE: Resolution4761; PG&E: ResolutiordZ62; and SDG&E: Resolutiod B9
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Collectively, the pilots implemented acrase three IOUs
are testing nine different TOU rate optiart®r eight of

the nine options more than 50,000 householdgere
enrolledand assigned tone of theTOUrates or retained
in the study on the standard tiered rate to act as a contr
group for thase whowere placed on the new tariff§he
ninth rate option is a complex, dynamic rate that SD@&H
testingon a very small group of customers. Recruitment
for this rae began in late Augustnd led to enrollment of
roughly 65customers

All eight TOU jbot tariffs have peak periods that primarily
cover late afternoorand evening hours year roundhis
later peak period is driven by the increasing penetration
solar in California and is a significant departure from the
vast majority of pilots and taf$ that have been
implemented previously in California and elsewhététh
most of therates having peak periods ending at 9 PM an
a2YS 6AGK LISF]1 LISNA2Ra (K

Focus on Evening Peak Periods

While numerous TOU tariffs have been
examined in pilot settings and through
bl evaluation of full scale programs, few
historical studies have included tariffs
. with peak periods that extend well into
I 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
othe evening hours. Determining the
magnitude of demand reductions
during evening hours will provide
useful insights for setting pricing
policies that help manage load
dincreases in evening hours when

Jouitputfromysoldr regourees|dropsizy i

pilots will be 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 dai

ly rate perioda@onds more than two

seasonsLow prices in midday in the springvhen excess supply conditions sometinessstt is also
something that has not been previously test&bme of the tariffs have the same pricing structure on
weekends as on weekdays, which is yet another atypical tariff feafor most other existing TOU
tariffs, offpeak prices apply on the weekenbh short, these pilots wilbreak new ground both in
California and in the industry with regard to the timing of peak peritususe of TOU pricing on
weekendsn addition toweekdaysthe frequency of price changes, and the response of customers to

low daytime prices during excess supply conditions.

In addition to assessing the iragts of each tariff, thespilot
technologies and infor@tion servicesThese includestima
smart thermosi I G &
{5D39Q4& &S NI OtSD di BN & S N\NIB

s are also studying the impact edrious
ting TOU load impacts for households with

Ay { ] 9 Qand ho&ehBlds d& redebd\liNdydiatemslia email in

MOS (S NN&dih2 ohioR of ¢ h !

downloading a smart phone app thabnveys a variety of useful information to TOU participants,
including: pricing information; TO&pecific performance feedbadkill projections, anagnergy saving

tips informed by user specific end ulead disaggregation,
Ffa2 0SadAy3a oKSGKSNI aSyK
response and customer satisfaction

v Nexanr
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2.1 Experimental Design®

A key objective of any pilot oxperiment is to establish a causal link between the experimental
treatments (e.g., TOU rates, enabling technology, etc.) and the outcomes of interest (e.gnmpaats,
changes in billssustomer satisfaction, etc.JT.he best way to do this is through athisreferred to as a
randomized contrbtrial (RCT) research desigMith 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 thea@atment and control customers are identical in every way except for exposure to
the treatment and any difference that might ocadwe to random sampling erroAs such, any observed
difference in load durinthe peak period between treatment and control stomers, 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 w@s A Unique, Internally Valid
deciding how to gain insights from residential Experimental Design

opt-in TOU pilots that might help inform policy . :
The opt-in pilots are randomized control

glecisbns fo.r residential default TOU pricirn trials (RCTSs), which ensures that the
important difference between opin 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 conditioWith default enrollment, there | design is that customers were asked to
are three types of customers who remain on the tariff €nroll into the pilot with the knowledge
those who would enroll on the tariff if it was marketed it ey el o randor_nly e
T ~ . |.toone of several rate options. They . o
onanopthy ot &A4 ONBFSNNER figarebiden linited fibrination Aiodt AL ¢ 0 T
those who are unaware that their tariff changed; and| specific structure of the rate options.
those who are aware and would not have enrolled orp Enrollment was encouraged through
an optin basis but, for a variety of reasofesg., payment of financial incentives. Itis
inertia, transaction costs associated with switching belie v € d t-lopd ayhi s
_ approach will induce a larger number of
out, etc.), do not opt out from default enrolimenthis | 5'c o mpl acent © cust on
latter groupr NB F SNNB R (2 1 islikely O 4 revaléntwhen default enroliment is
to be less engaged than the always takéisaware used.
customers are, by definition, unengad Because of
the presence of complacent anshaware customers, average load reductions have been found to be
lower under default enrollment compared with opt enrollment However, aggregate load reductions
could be much higher under default pricirighie lower average load reduction was offset by
significantlyhigher 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 chlledg-tolt e | @ ¢ 6t ¢t 0 NI ONIHzA
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 optin pilot or program,prospectiveparticipantswere 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.

9SmartPricing Options Final Evaluation. Septemb@044 .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 anatere then randomly assigned to oraf three™ rate options or to the

control conditionafter agreeing to participateSincea keymotivation for enroling on the study is likely

to be the PTP incentive rather than the attractiveness of any particular rate feature, this appnagch

enroll a reasonable number of participants who would likely be complacents, and even some who might
be unaware, under a datilt enroliment strategy.

Another important aspect of the pilot design concerns assessment of whether TOU rates may cause
unreasonable hardshipf selected customer segmen®ublic Utility Code Section 745 requires that the

CPUC ensure that any defau®U rate schedule does not cause unreasonable hardship for senior

citizens or economically vulnerablastomers in hot climate regiont order to provide insights on this

important issue, a stratified sampling and recruitment plan was developed. Eacel@te territory

was divided into three climate regions designated as tmatglerate,and cool* Within the hot regions

for PG&E and SCE, senior houseHéklisd CARE/FER&ustomers with incomes greater and less than

100% of Federal Poverty Guidelines (FR&e oversampledor one rate ineachservice territory

Oversamplingvad y 20 L2 aaAofS Ay {5Dg9Qa Kz2di OtAYFGS NBIA
16,000 customersFortheNB Y AyAy 3 NI} G4Sa Ay tDg9 FyR {ih®d&@a K204
mild and cool climate regions for all three utilities, an equal number of CARE/FERA aDARBFERA
customerswere recruited, which means that CARE/FERA customen® oversamplé in those zones as

well since they make up less than half of theiog@l population

2.2 Pilot Evaluation
Evalaation of the optin pilotsfocused on a number of important research objectives, including:

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

-

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

-

A Assessing the extent to which the TOUesatause unreasonable hardship among selected
customer segments such as seniors and economically vulnerable customers in hot climate areas;

-

A Determining satisfaction witand perceptions about, understanding of and reported changes in
behavior associated Wi different treatment options

Load impacts for each rate and technology treatmeete 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,gontrol customers)The difference in loads between treatment and control
customers in each rate period before customers are placed on the TOU ratéhe jgretreatment

period) issubtracted from the difference after customers are placed on the faig., the treatment

For SDG&E, participants were assigned to one of two raierpor the control group.

" SeeAppendiXVolumel for a summary of the geographic regions included in the inoglerate,and cool climate regions for
each I0U.

2 Senior households are defined as households with one or more members aged 6Bror old

13 California Alternate Rates for EnergyAREand Family Electric Rate AssistanEERA
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period) to ensure that there is no bias in the estimated This Is An Interim Evaluation
|,m|5)act due.'Eovrap dorrj ghan9§h|§ 'S rveferred’ © as.a | When considering the key findings
GRATHEREYOSNEY OS a.évheh &pplied| glhimmbarized ih this report, it is important
to data collected through an RCT design, DID analysig to keep in mind that the results
produces themost accurate load impact estimates represent impacts during the initial few

possible through experimental research summer months of a longer term pilot.
Estimates of load, bill, economic and

Bill impacts werestimatedin a similar manner to load | health impacts will almost certainly
impacts in that a DiD analysis was conducted in ordei t@iffer during non-summer months or
control for exogenous factors that might impact bills | OVer the course of a full year.
between thepre- and posttreatment periods Bill
impacts wee estimated as the difference between bills using-imeposttreatment loads based on the

TQU tariff compared with the OARverage bill impacts are reported as well as changes in the percent

of customeravho experience bill impas above a certain thresholtt.is important to note that bill

impactsfor this interim evaluatiorare being reported for the summer rate period when the majority of
OdzaGi2YSNRa oAffa gAftft 0SS KheDR\NragebhiRiBpattstoner theNd G S a
course of a year will be significantly lower than those reported here

Assessing the extent to whichOU rates cause unreasonable hardship among selected customer
segments such as seniors and economically vulneralsimmers in hot climate areas thone primarily
through survey questiondesigned to measure hardshigesponses between treatmeand control
customers areompared to determine if TOU rates significantly increase the percent of custohadrs t
report hardship conditionsSatisfaction with, perceptions about, understandingasfd reported

changes in behavior associated with different rate and other treatment op@oesalso determined
through surveysThe entire treatment and control group population wagveyed using aemail, malil,
and phone (EMP) mixetdiode survey approachiResponse rategaried across customer segments and
treatment cells butwvere excellenin all cases. The lowest response rate was around 65% and the
highest exceeded 90%he survewas designednanagedand analyzed by Research Into Action (RIA)

2.3 Report Organization

The remainder of this report is organized as follo$8sction 3 contains a summary of the evaluation
methodologies that were used to produce the results reported insggjoient sectionsA more detailed
methodologicaliscussion for the load and bill impacts is contained in Apperalixnél, which is
comprised of the detailed Load Impact Evaluation Plan that was produced by Nexant in October 2016
Appendix Volume Il coains a detailed discussion of the survey approach and implementation process
written by RIA

Sectiongd, 5 and 6 summarize the load impact, bill impact and survey result®fB&ESCEand SDG&E,

@)

respectively Each section starts with a brief summanyioK S G NBI §YSyGda Ay Of dzZRSR Ay

the sampling plan, the recruitmemrocessand other elements of pilot implementatioMore detailed
discussion of these implementation effortscisntained in Appendix VolumeHollowing 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 rese@shbes such as hdship and does not contain a full accounting
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of all survey research findings detailed summary of the responses to each survey question is
contained in Appendix Volume Trhe final subsectiadof Sections 4 through grovidea high level
summary and gythesis of the impact and survey results for each.lOU

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 researblihile the pilots were designed jointly drare

meant to be complementary, they were not designed specifically to allow-citidig comparisons in

most instancesFor example tiis notappropriateti 2 02 YLI NB wl 4SS m FTNRBY {/ 9Qa
t Dg9Qa LIAf20G | yR 02y Ofednit Badinfacts thah yhéothddie3o LINE RdzOS R
differences in rate structure becausgéferences irother factors, such as climate, customer

demographics, customer satisfactigrerceptions about the utility, economic conditions and perhaps

others may partidy or fully explain any observed differences in the load impacts between the two rate
options Nevertheless, crosstility comparisons are likely to be made by reviewers and some

comparisons are more valid than othefss such, we provide a brief comparisof 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 readactess the underlying
data that created the figureand tables in the reportand to determine actual values for data points

within the figures.

A large volume of supplemental and useful information is containéddrappendk volumesAs

mentioned above Appendix Volume | contains the load ditllimpact evaluation plan report thatas
produced in October 2018his 200 page report contains more detailed descriptions of the
implementation process for each pilot, including copies of most of the markethgcation and
outreachmaterials used by each utiitThis appendix also contaiasdetailed validation analysis that

was conducted by Nexant to determine if the internal validity of the experimental design was rktaine
through implementation(it was fa nearly all treatments)Finally, his 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 [written by RIAprovides a detded discussion of the design and implementation of
the surveys that were conductelt also contains summaries of responses to each survey question

Interested readers may also wish to review fi@U Rot DesignReport,** which contains a detailed
discus#on of research issues and explanations for the design decisions that were made by the TOU
Working Group. The I0U advice lett@mnd the CPUC resolutions may also contain informaifon
interest'®

4 George, S., Sullivan, M., Potter, J., & Savage, A. (2015)offisse Pricing Ogh Pilot PlanNexant Inc.
> SCE: Advice Letter 3385 PG&E: Advice Letté764E; and SDG&E: Advice Letter 2835
1 SCE: Resolutiond761; PG&E: ResolutiordZ62; and SDG&E: Resolutiod 759

¢ Nexanr 15



Methodology

3 Methodology

As discussed in Section 2, this imtereport provides load impacts arlll impactsfor each of eight rate

treatments tested across the three 10Us for various customer segments and climate regions. The
AYONBYSydart t2FR AYLI OGa FT2N) {5Dg9Qa 2 Sé&tidne ! £ SNI
are also estimatedAnalysis of grvey dataassessing 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 ach pilot treatment. The discussias organized into three broad sections

summarizing the approach for estimating load impactsi,iiacts,and survey analysis

3.1 Load Impact Analysis

The estimation of load impacts by rate period and changes in annual and seaser@l use for each
pilot rate are key pilot objectivegstimatingload impacts foother pilot treatments, such as smart
thermostats and usage alerts,dkso important Also of interest is how load impacts vary across
customer segments, both those thatere incorporated into the pilot design and sampling plan (e.qg.,
impacts for CARE/FERA and 1@hRE/FERA customers and for seniors and others in the hot climate
T2yS0 a ¢Sttt a asS3avySyida (KIG 6SNByQioughdzA £ G Ay 2
surveys or from IOU databases

Theapproachusedto estimat load impacts for the eight rate treatments spread across the three I0Us
and for each customer sawent that was oversampledgorously adhersto the RCT desigwhich

ensures that the impets ae internally validinternalvalidty means that the treatments being studied
(e.g., TOU rates) are the cause of any observed difterienioads by rate period between the treatment
and control conditions

The analysis methodsed is referred to agifferencein-differences (DiD) analysiBhis method

SadAYIFGSa AYLI Ola o0& adzod NI OGAYy3a ONBFGYSYy(d Odadz2y
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 samate period in the pretreatment period

With random assignment to treatment and control conditions, this straightforward analysis ensures that

any estimatedmpacts are internally validcubtractingany 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 analystsan be done by hand using simple averages or bygusigression analysi€ustomer

fixed effects S8 ANBaaA2y lFylfteara tft2ga SHOK Odzad2YSNDRDa Y¢S
reduces the standard error of the impact estimates without changing their magnifdiditionally,

standard regression soft@ave allows for thecalculation of standard erroysonfidence intervalsand

significance testfor load impact estimates thatorrectly account for the correlation itustomer loads

over time!” Implementinga DiD through simple arithmetic would yield tlsame point estimate but it

would not generate confidence intervals.typical regression specification for estimating impacts using

an RCT design is shownequation 3.11:

" More accurately, they account for the correlation in regression errors within customers over time.
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Qo | DT OO OOAAGPIVOO- ; Equation 3.1-1
In Equatior-1, the variabléQay, equals electricity usage during the time period of interest, which
might be each hour of the day, peak or-p#ak rate peods, daily usage or some other peridthe
index i refers to customers and the index t refers to the time period of intefidst estimating database
would contain electricity usage data during both the pretreatment and @sttment 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 O for days during the pretreatnperiod. The treatpost term is the
AYGSNI OGA2Y 2F GNBFG | yR LindifferdncgRestimdtar ofb@ STFA OA Sy (i
GNBIFGYSyYylG STFFSOU pietehtiienty  REAGl dza 6K 8 FLINK S BB LI NI YSG
which provides theestimated demand impact of TOU during the relevant period. The paramietsr
equal to mean usage for each customer for the relevant time period (e.g., hourly, peak period, etc.). The
U term is the customer fixed effects variable that contrfls unobserved factors that are time
invariant and unique to each customer. In tealuation, Equation 1 wasstimated using ordinary least
squares regression (or weighted least squares in situations where oversampled cells are combined with
random samp@s 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 thel8ata.

Customer attrition is an important factor to address in the load impanalysisCustomer attrition

stems from three factors; customers who mayeferred 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 rateCustomer chrn and changes in eligibility showdthythe 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, droppieggtcustomers maintains the
integrity of the RCT design. On the other hand, dropout rates will differ between treatment and control
customerssince,aside from completing a few surveys, there is no real reason éon&ol customer to

drop off the pilot As suchdropping 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 oiut rates between the treatment and control groughe load

impact analysis wasonducted asf the experimentwas based oa Randomized Encouragement Design
(RED)With a RED design, the behavior of two randowitysen groups of customers who were

subjected to different levels of encouragement to take up a treathigiwbservedin 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 chosto drop out after some period of time. In both cases, the end restiftata

portion of customers originally aggied to the treatment groulo not actually receive the treatment in
some periods. However, in order to maintain the initial randomizatiod iaternal validityof the
experimental designall customers assigned to the treatment group must be retained as treatment

'8 Serial correlation certainlgxists in the variable of interedfr¢atpost) 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 systematicaititoo s
This results in overstatirtpe precision of the impact estimate and misleading inference. To adjust for serial correlation, we
follow the best practices described by Bertrand, et al. (2002), WooldrRi@ge3j,and Cameron (2010).
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customers for purposes of the analysifiisensuesthat the treatment and control groups still have the
same expected charactetiss prior to the experimenandallowsfor estimation ofthe effect of the
treatment on customers who were affected the encouragement, asummarized below

One fundamental difference between the analyses used for RCTs and for REDs is that with RCTs al
customers in the treatment group are enrolled and therefore are assumed to be affected by the
treatment, and none inte control group are affectedn contrast, for REDs, the treatment group

consists of all customers who received some form of encouragemoward 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 customersr&ho we
not enrolled on a OU rate).This means the RED treatment gpowill 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 termigyl 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 producingrtaktfeatment impact
estimate.First, there is the encougement treatment, which givesRED its namén this case, that
treatment consists of a customer being enrolled on aJTr@e. Second, there is the impact of the
treatment itself. That is, the impact for those who do not @pit (i.e. accept the treatment)

The same regression specification shown in Equaidii for an RCT design can be used to estimate
the first stagampact, which estimates #impact of the encouragement.The estimating database
includes all customers who were offered the treatment, whether or not they acceptediieaning it
includes those whactuallyopt-out at some point® It also includes the cdrol 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 (custemdro stayed on the TOU rate).
Thisinitial load impact estirate is often referred to as the intentieto-treat (ITT)effect. Under the
reasonable assumption thélhose who optout revert to their pretreatment behavior once they return
to the OATthe intentionto-treat estimate can be transformed into the effecttbe treatment onthose
who staycompliers by dividing the intentieto-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(LATEYr, alternatively, the treatment effect on the treated.

Themodelshown in Equatiol3.1-1 is a simple and transparent specificatithat produces unbiased
impact estimatesvith precise standard error$t does notincorporate variables such as weather, time,

19Through theresearch plan review process Nexaeceived a suggestion that rather than using the RED analysis approach as

RSa ONR 0 SR -olitsicéuld Sesincladad.idiithe analysis datai§ehe variabletreatpostwas given a value @ once a

Odza 2 YSNI KIF R Bas sugyested tkaBK L& t @ 2idzfdR & St A YA Y | (i Sseléctn§ outoaittiedzS 2 F LI NJ
treatment group (they remain as part of the analysis), but allowftfeNB Y 9 ljdzt GA2y wm (2 Y2RSt gKI (G g8
SELISOG Ay GSNya 27 iReSantdodudie®sbmesimuldtihGnalydis ‘comidririy $hé tivebapproaches

and found the differences in estimates to be small. This analysis as well as the reasons for staying with the approadth outlin

here are summarized in Appendix Volume 1 (Section 5.3)

2 As indicated above, movers will be removed from the estimation database for both treatment and control customers.

¢ Nexanr 18



Methodology

day of week, customer segmemtr other factors that can influenckourly loadsAdding additional
variabledike these cameduce variation in loads over timéhusincreasngthe precision of the
estimated impactsDoing saan alsallow for determinirg whether impacts vary across customer
characteristics by using interaction terms and observing whether the estimated coefficients are
statistically significant=inally, such models can be used to predict what impacts would be for other
populations or otler conditions than those experienced during the pilot. In spite of these potential
advantagesthis approach was not taken for the followingasons

A Lack of transparencyThe simple DiD model summarizeddquation3.1-1 is very easy to

understand and qite 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.

A Sample size dermination was based on the same simple mod@ls 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 precisioWhile greater precision is always desie, the
potential errors that could be introduced by specification error (see next bullet) must be
considered.

A Potential specification errorintroducing additional terms in the model in order to improve
precision can lead to specification error and pdtehbias For example, if the relationship
between interaction terms and load is ndinear but a linear specification is used, the estimated
coefficients would be biased and potentially misleading, especially across values at the extremes
of the distribuion.

A The correlation between impacts and customer characteristics can be determined differently
while maintaining transparency and avoiding specification errdiis can be done by
partitioning the data for treatment and control customers into segmeastg.( 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)

Theload impact estimateseported hereconform to the requirements forxepost evaluation of non
SPSyi olFaSR RSYIFIYR NBalLlyaS NBaz2dz2NOSa Fa AYRAOFGS
Protocols?! These protocols require that load impacts in each hour be developed for the average
weekday and monthly system peak daysdach month of the yealthough not explicitly required by

the protocols, load impacts for the average weekend adiaalso developed for each month of the year
given that the TOU rates are also effective on the weekends. As this is an ex post evzduatiage
weekday impacts arbased on the observed customer load pooled across the weekdays in each month,
and similarly for weekend days. Monthly system peak day im@aetsstimated based on loadthat

occuron the historical monthly system peak day¢eather normalized results, such as those conducted
for demand response ex ante load impacts, are not currently in scope fawhigation. Load impacts
arepresented in both nominal (kWh) and proportional (%) terms

Figure 31-1 displays an imagiEom an Excel spreadsheet containing the output that is produced for
eachlOU rate treatment, customer segment, climate region, dgye, and month coered by this
interim analysis. These Excel spreadsheets are available upon request through thé @Pdaovn

2 hitp://www.calmac.org/events/FinalDecision_AttachementA.pdf

¢ Nexanr 19


http://www.calmac.org/events/FinalDecision_AttachementA.pdf

Methodology

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 Sepgemim 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 iBection2.1, the experimental design and sampling were constied so that load
impacts and other metrics can be reported for selected customer segments and climate régithe
segments around which the pilots weedesigned, load impacts aestimated using the model
represented irEquation 3.11 for the data patitioned by segment (for both tratment and control
customers) These estimates are internally valid by virtue of the/REDdesign and DiD analysis

There is also interest in knowing whether load impacts might vary acrosemws other customer

segmelts. Characteristics gfotential interestmight includepsychologicapersonas, load shape (e.qg.,

peaky versus nepeaky loads), usage stratum (e.g., high and low usage customers), whether or not a
customer was a structural benefiter or ndsenefiter, wheter or not a customer owns central air
O2yRAGAZ2YAY3IST &aSYyA2NJ K2dzaSK2f Ra Ay 022f SNJ Ot AYIFGS
economic indesbased on survey questions, highly satisfied or less satisfied customers and others.

Whether or not a DIIRCT analysis can be used to produce unbiased, internally valid load impact

estimates for these ex post customer segments depends on several faktdiscussion of the

conditions under which such analysis is valid is contained in Appendix Volume 1n S&&8o Analysis

for segments other than those for which the pilot was designed is not provided in this interim report
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Figure 3.1-1: Average Hourly Load Impact Estimates for PG&E6s TOU Pi |l ot Rate 1

0, I 0, i
Segment Al Period Reference Treat kW | Impact Percent | 90% Confidence Hour  [Reference Treatkw | Impact Percent 90% Confidence Price Period
kW Impact Interval Ending kW Impact Interval
1 -0

.
Rate 1 Peak 1.04 098 | 006 | 58% | 006 006 051 051 0.00 1% | 001 0.01 $028 | Off Peak

IO .y, August, September 2016 Partial Peak = NIA NA | NA | NA | NA | NA 2 0.45 0.45 000 | -03% | -0.01 0.00 $0.28 | Off Peak
Average Weekday Off Peak 0.59 059 | 000 | -04% | 000 | 000 3 0.41 0.41 0.00 0.0% -0.01 0.01 $028 | Off Peak
Tre 6,428 Super Off Peak N/A NA | NA | NA | NA | NA 4 0.39 0.39 0.00 0.8% 0.00 0.01 $0.28 | Off Peak
DalykWh = 1643 | 1617 | 026 | 16% 022 030 5 0.39 0.39 0.00 0.8% 0.00 0.01 $0.28 | Off Peak
6 0.42 0.41 0.00 1.1% 0.00 0.01 $0.28 | Off Peak
_ 7 0.48 0.48 000 | -02% | -0.01 0.01 $0.28 | Off Peak
Price perkWh ~ ——Reference kW~ ——TreatkW~ ——Impact 90% Confidence Interval 8 053 054 001 1.6% 0,02 0.00 $0.28 Off Peak
120 $0.70 9 0.54 0.54 001 | 2% | 001 0.00 $0.28 | Off Peak
o 10 055 0.56 001 LT% 0.0 0.00 $0.28 | Off Peak
100 $0.60 11 057 058 001 -l5% | -0.02 0.00 $0.28 | Off Peak
/ \ 12 061 0.62 001 -13% | -0.02 0.00 $0.28 | Off Peak
080 $0.50 13 0.67 0.67 001 L0% | -0.02 0.00 $0.28 | Off Peak
/ \ 3 14 073 0.73 001 09% | -0.02 0.00 $0.28 | Off Peak
2 060 /_/ $040§ 15 0.80 0.80 001 07% | -0.02 0.00 $0.28 | Off Peak
2 2 16 0.89 0.89 0.00 04% | 001 0.01 $0.28 | Off Peak
040 —— T g 17 0.98 0.93 0.05 5.2% 0.04 0.06 $037 | Peak
L 18 1.06 1.00 0.06 6.0% 0.05 0.07 $037 | Peak
I S BB BB EEEEEEEEEEBEEEEEEERI %020 19 109 102 007 | 64% | 006 008 | $037 | Peak
o ILEL 1 Apetrefroget J 010 20 105 0.99 0.06 5.7% 0.05 0.07 $037 | Peak
: : 21 101 0.96 0.06 5.5% 0.05 0.07 $037 | Peak
020 00 2 0.92 0.91 0.01 1.3% 0.00 0.02 $0.28 | Off Peak
1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 190 20 21 2 23 2 23 0.77 077 000 = -05% | -0.01 000 | $028  Off Peak
Hour Ending 2% 0.62 0.62 000 | 02% | -001 0.01 $0.28 | Off Peak
Daily kWh| 1643 | 1617 0.26 1.6% 0.2 0.30 N/A NIA
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3.2 Bill Impact Analysis

¢CKS AYLIOG 2F ¢h! NridSa 2y OdzaG2YSNRAQ oAff.a Aa |y
A key design requirement for the TOU pilots and one of the primary objectives delineated in the Advice

Letters and the Commission rdations is to estimate bill impacts based on both yaad post

treatment usage for &ariety of customer segments. In hot climate regpthese segments include:

seniors; CARE/FERA customers; households with incomes less than 100% of Federal PoekmgsGuid

(FPG); and households with inconietween 100% and 200% of FH@e bill impacts of TOU rates on
CARE/FERA and nRGARE/FERA households in the moderate and cool climate regions is also of.interest

From a policy standpoint, what is of primary INE & G A ad K2 g YdzOK AYRA@GARdzZ f O«
result of being placed on a TOU rater they adjust their behavior (or choose nmf) in response to

the time-varying price sigals associated with the ratelowever, it is not valid to compare an

AYRAGARIZ f Qa oAff 0SF2NB yR FFGSNJ iKSe NB LX I OS
such bills might change that have nothing to do with the new.rAtspecific household might have

gained or lost a household member, had a teenagengayao (or return from) college, made an

addition to the house, purchased a&fectric vehicle, changed one wore appliances, or made any of a

number of other changes that could cause very significant changes to usage and bills that hawg nothi

to do with the rate changeAssuch,a keychallengds determining how best to answer the key policy
jdzSaitiAz2ya Faaz20AF SR g AlGK oahd T GASYNEI GDRAY Ld ANRKE2dfia N
individual customers

The basic approaalsedto examine thedistribution of bill impacts for both treatment and control
customers based on both prand posttreatment usageBy estimating bill impacts based on

pretreatment usage, iis possible tadentify the percent of customers in segments of interest that are
structuralbenefitersand nonbenefiters It isalso possible to determine, for exampthe percent of
customers in eackegmentthat would see bl increases of, say, 10% or more or $20 dollars or more, if
they ddy Qi QHeir usag&in response thié new rate However, as indicated above, comparing this
distribution based on pretreatment usage with a similar distribution or metric based ontfEzgtment

usage for participants does not produce a valid estimate of the impact of aipdaeed changén

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 econormg/ change in the number of

people in the householdPut another way, if we fouhthat 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
basedonposti NS G YSyYy (G dzal 3Sz ¢S ¢2dZ RyQi (y2¢6 AT a2YS 2
customers gperiencing high bill impacts resulted from a cooler than normal summer period with less
load used during high priced periads

To address this issue, we compare the change in the bill distribution and other metriczatonent

and control customers toetermine how much of the observed change in thstributionis driven by
price-induced behavior change and how mushdriven byexogenous factorsSuppose, for example, we
found that the percent of control group customers experiencing a bill impact grélaan $20 was the
same if calculated based on usage in both the prel posttreatment 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 $2@s 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 faétibernatively, if we found that the percent of
control customers experiencing a bill increase based on-peatment usage was dowmdm 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 pointsyQdo some exogenous factor such as weather
Conceptually, this approach is equivalent to a differeimedifferences calculatiorBill impacts based on
the DID approach as defined abowere estimatedfor a set of metricéncluding arestimation of the
average bill impact due to changes in usag&imation of the total bill impact due to differences in the
tariffs (holding usage constant) and behavior charage the change in the distribution of bill impacts
due to behavior change.

The calculation of Bilmpacts is quite straightforward’he primary challenge in this instanisg¢o
determine the best way to present the analysis so that it clearly arsthierpolicy questions of interest
Based on iterative discussions with stakeholders, the followingdoalyses were conducted

A Structural benefiter/nonbenefiter analysis based on pretreatment usag®isplaying the
proportionsof structural benefiters and nehenefitersfor eachrate andrelevant customer
segment based on pretreatment daten an annual ad summer season basis

A Estimation of the average bill impact due to changes in usdisplaying the average bill
impact resulting from changes in behavimr response to the new price signéis eachrate and
relevant customer segmergafter controllirg for exogenous factors)

A Estimation of the total bill impact due to differences in the tariffs (holding usage constant) and
behavior changeDisplaying the bill impador eachrate andrelevant customer segmermiue to
structural differences in the rate tigated by changes in behavior;

A Change in the distribution of bill impacts due to behavior chan@splaying the distribution
curves of bill impacts (percentage of customers with bill impacts within $10 incremental bins)
with and without behavior chang@ the same grapfo illustrate if the distribution
for participants shifedto the left or changd shape compared with the distribution faontrol
customerswithout behavior change.

The followingsubsections provide detailed descriptions of the analysethods 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 abbreviatiarsed beloware defined inTable 32-1.
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Abbreviation Term / Definition

Table 3.2-1: Terms Used in Billing Analysis Equations

PreTreatment Period The period of time prior to

PRE enrollmenton the TOU rate

POST PostTreatment Period; The period of time after
enrollment on theTOU rate

OAT g)tr)erwise Applicablg{ Tidf < il"herfflteA a cgstome_{r Woyld
0S 2y AT UKSeée gSNBYyQU SY

TOU Timeof-use Rate; TheTOU rate for the Pilot

TREAT Treatment Groug; Qustomers on the TOU rate

CTRL Control Group; Qustomers 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
pretreatmentdata for the treatment group for each rate and relevant customer segment. Annual
impads are based on hourly load data from May 2015 through April 2016 for all three utilities. This time

period was selected tensure that customer energy @sas as close to the present time as possible,

odzi &l ayQi
Summer impactsra 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.

aA3IYATA O wanimanicatighd withzSigtanSrR abithe pildtk S

dzi A £ A G

Average monthly bills arestimated for each treatent group customer on the OAT and TOU rate using
the hourly load data. Prior to estimating astructuralbill 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 nofbenefiter, as sbwn inEquation 3.21.

On some rates a significant portion of the customers exhibited differences that were close tézero.

Equation 3.2-1: Structural Benefiter / Non-Benefiter

(PRE, TREAT, TBWJ)YPRE, TREAT, OAT)

such, it could appear that largeshare of customerswvere structural benefiters or no#tbenefiterseven
when bill impacts for a large number of customers are quite sralladdress this, a neutral category of

2 Eachparenthetical term in the equation contains three acronyms which were defined in Tahl&I3e first acronym refers to

the time period {.e. pre- or postenrollment), the second to the customer group (controki@atment), and the thirdto the
rate (OAT or TOU). For examflBRE, TREAT, T®&fers to the bill amount based on pretreatment usage for treatment
customers using the TOU tariff.
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+/- $3 per month was defied. The neutral category helgnsure that the assignment the structural
benefiter or nontbenefiter categorys more meaningful and not overly influenced by customers who
would experience a difference in bills of only a few dollars.

Similarto the load impactnalysisin some instancesustomersare allowed to be represented in
multiple segmentsFor example, a senior customer on CARE in the hot cliregten isallowedto
represent CARE customers as&hior customers. This accomplishedsinga weighting shemewhere
SI OK aS3YSy ivithi thégederalpdpdiatichs/known. If a segment happemo be over
sampled,ts weightis scaled accordingly so that in the final calculatiogh&as properly represented.
The weights used for each segment and treatment cell are shown in Sections 4.2, 6.2 &MdPG&E,
SCEand SDG&E, respectively.

The final results from the structural benefiter / ndrenefiter 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, he percentage of customers who are nbanefiters, 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 rateral segment combination totdl00% thus showing the distribution of

structural benefiters and nobenefiters 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 custers changing their behaviam response to te TOU rats is
estimated by first calculating bills footh the treatment and control group under the TQOrate during
the pre-and posttreatment periods. A differencen-differences(DiD)fixed effects model, similar to that
usedfor estimating load impas, is then used to estimate the average bill impact for the rate and
segment of interestTheDiD analysisan be expressed Wyquation 3.22.%

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

Insimplified terms, the estimated value equ#fie difference between the control group and the

treatment group bills calculated on the TOU ramngposttreatment usageminus any preexisting

differences between the condt and treatment groupbills based on pretreatment usagéhe control

group bill calculated on the TOU rate represents the bill that would be expected if a customer was billed

2y GKS ¢h! NIYGS> o6dzi RARY QU OKLI yraa8nert g&p NJ SYSNH& dz
customers orthe TOU rate reflects any behavioral changes in response to being on the TOU rate. By

ddzo NI OGAy3 GKS GNBIFGYSY(d 3INPRAzZLIQA 1 addbréidodA§ang A £ £ F N
pre-existing differences we are able edate the average bill impact attributable to the treatment

ANR dzLIQ& OKFy3dS Ay o0SKI@GA2NI NBadz GAy3I FNRBY SELIR A& dzN
factors.A positive impact indicates that customers successfully reduced their bills rdlative control

group who did not respond to a TOU rate

Bn practice this is estimated via an econometric model, and some of the terms drop out. Howevequéi®n 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 ustztnairte 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 aAtl S€Eber 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 isreisorted. It should also be

noted that snall bill impacts do not necessarily indicaliat customers did not change their behavior

Bill impacts depend othe combination of changes in usage in each rate period. Customer may reduce
use during the peak period but increase it in thepdéak period not just due to load shifting but also
dueto increased endise activity Depending on the relative magnitude of these changes and the rate
differentials, significant behavior changes could lead to minimal changes in the tatal 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 bils based solely on the change in the underlying structune prices fothe rate. In this case,

it is the change fronthe OATto the time-differentiated TOU pilot rates'he behavioral impact

represents how the customer changed their energy usage in respto the new pricing structure of

the ratet 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 Aadpportunity 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 impatitat producesthe total bill impacexperienced by

the average study participant

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

A No Change in Behavior or Tariff [Bstimate bills for control group customers based on post
treatmentusage 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, OATPRE, TREAT, OAT)]

1 This represents what the treatemt group bills would have been in tipesttreatment
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,
economicconditions,or the like

A No Changeri Behavior, Change in Tariff [2Estimate bills for control customers based on the
TOU tariff using podreatment usage and adjust for any small pretreatment differences in bills
between control and treatment customers

24July 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, TOWPRE, CTRL, TQUPRE, TREAT, TOU)

T This represents what the treatment group bills would have been irptsttreatment
period if they were on the TOU rate and had not changed their behavior

A Change in Behavicand in Tariff [3]:Estimate bills for treatment customers based on the TOU
tariff using posttreatment usage

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

T This represents what the treatment group bills were in gusttreatment period on the
TOU rate with a change in behavior

Based o the components defined above, the following metrare calculated:
A The difference betweefil] and[2] is the structural bill impagct

A The difference betweefil] and[3] is the bill impact due to strioral differences in the rates,
but mitigated by changes in behavijor

A The difference betweef2] and[3] is the amount customers were able reduce their bills by
changing their behavior

The results from this analysis are presented as theaesummer mothly bills forJuly, August, and

September for PG&E and SGEOctober 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 tle differences. In this exercise, one of the major factsithe relationship

between the structural bill impacts, and how customers were able to respond. This relationship is
NBLINSBASYGSR o0& (KS a&LISNDS yitiekharge i beh @ X NMEOG daNdzi RRBE
this percentage represents how much of the bill increase from the TOU rate the custaraeble to

offset. Results areeportedby rate, climate region, and segment; similar to the other bill impact analysis
sections.

3.2.4 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 siifivhen customers respond to the ralgy
changing behavior. Similar to the other analyses, impact distributions are based on thgegemmer
monthly bills forJuly, August, and September for PG&E and®2@# October is included for SDG&E
dueto their longer summer season. The distributions deseloped byestimating the percentage of
customers who fall into bill impact ranges or bins, organized in $10 increrffeFite. underlying
calculations used to develop the distributions are basad DD approach that compares thiills for

25July is omitted for SCE Rate 3 customers due to the timing of custoeiagstbansitioned 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 cabcukstause the pilot itself is a sample and not
the entire population.
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treatment and control customengsingboth pre- and posttreatment usage This analysis involg¢he
following steps.

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

A Develop billdistributions: For each range from $X to $¥$10 incrementsthe percentage of
customers experiencing bill impadsscalculated with and without a behavior change.

- With change in behavior:
A (POST, TREAT, $X, $Y)
- No change in behavior:
A (POST, CTRLS$X, $¥)[(PFE, CTRL, $X, $YPRE, TREAT, $X]$Y)
A Underlying calculations(by bins or range from $X to $Y)
(PRE, CTRL, $X, $Y) = % of segment where:
$X {(PRE, CTRL, TOQ(JRE, CTRL, OATBY
(PRE, TREAT, $X, $Y) = % of segment where:
$X (PRE, TREAT, TIO(PRE, TREAT, OATBY
(POST, CTRL, $X, $Y) = % of segment where:
$X (POST, CTRL, TG(POST, CTRL, OATBY
(POST, TREAT, $X, $Y) = % of segment where:
$X (POST, TREAT, TOPOST, TREAT, OATHY

Structural bill impacts arestimatedfor two cases, with and without behavior change, using the four
terms defined aboveCustomersare segmented into bill impadtins. The percentage of customers in
each $10 increment (with and without behavior chaniga)sed to producehe two distributians 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 provideith Figure3.2-1. 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 trgrdipk in the $21

to $30 ranges at 25% for the group witholdtehaviorchange it indicates that 25%facustomers in the

group could expect to see an increase of between $21 and $30 per month on their bill if they switched
FNRY GKS ht¢ G2 F ¢h! NIGS YR RARYQlbelakiory3S GKSA
change is to the left of the lineepresenting the group with no change in behavior, it shows that at least

some customers were able tower their bills bymodifyingtheir energy use. It is important to note that

customers could move up or down through the incremental impact bins, and patentially move

"It should be notedhat the estimate is based oa difference in differences calculation done arithmetically (as opposed to a

regression analysis) anttherefore, confidence intervalsannot be estimatedd | 2 § SGSNE G KIF G R2Say Qi YSIy
uncertainty involved in ta estimate because the reference load itself is an estirdate¢ KSNEF¥2 NB (G KS @a G NHzS¢ A YL
AYFEESNI 2N € FNBSNJ GKIFIy gKFIGQa | OlGdztte o0SAy3a NBLR2NISRO®

% The calclations for estimating bill impacts for the control group are basadhe billsfor individual customers, not an
estimated reference load as seen in the load impacts section. This allows customers to be slotéedhatothe dollar
segmentsAfter thedifference in difference is calculated, there are no longer any individual customer data points.
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more than one bim 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, foxample

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 linepresenting 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

Pilot Bill - Tiered | No Change in | With Change Rate 1: All
=111 Behavior in Behavior

-$99 to -590 0% 0% —No Change in Behavior ——With Change in Behavior
-$89 to -$80 0% 0% 20%
-$79 to -$70 0% 0%
-$69 to -$60 0% 0% 36%
-§59 to -$50 0% 0% 2 300
-$49 to -§40 0% 0% g [\
-$39 to -$30 0% 0% S 25%
-529 to -$20 0% 0% £ 209 ’ \
-$19 10 -§10 0% 0% o

-$9 to $0 1% 1% S 18%

$11to 510 32% 34% E 10% \

$11t0 520 30% 29% o | AN

$21 10 $30 17% 17% 8 "

$31 to 540 10% 10% 0% | ——I — \_r :
$41 to $50 6% 5% 5%

$51 to $60 2% 2%

$61to $70 1% 1% SLLLL LSS o ‘s" 5 '?9 L L L L FS

L - - - M- M- M- M- M- M 2 \@@@o

$71 to $80 0% 0% (g? E@ é\q s@ gs"’ s°9 .;,,q .;.5: [CMRIE NN ,a" a~ ,;_, '\ o_-,'\ l,ﬂr‘;\ AN ,n'\‘;_, N
$81 to $90 0% 0% G
$91 to $100 0% 0% TOU Bill - OAT Bill

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 dasigm w
conduct two surveys, one at the end of the first summer and the other at the end of the first full year on
GKS ¢h] NIGSaod ! adzotelif Vaial Xy QRWIA@YE 283 SR SUZLNBO!
study were tied to completion of the sueys 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 researdbripiest

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 survayfngs 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-ai?@ite survey to answer the
following key research questions:

A

> > > > >

A

What motivated respondents to participate in the study?

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

Did their study rate increase economic or health hardship?

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

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

Did customers experience issues with paying their billabse of their study rate?

Did respondents use study websites, apps, or ttmlselp manage their electricity use?

The 2016 survey spdicially 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 questionsrangtaphics, housing

characteristics, and attitudes toward and awareness of energy efficiency and demand response to help
explain the survey findings. S&ppendix Volume fbr the survey guide and mapping of survey

guestions to the key research questions

To manage survey length and respondent burden, the number of questions for mail and phone
respondents was limited (sddigure 3.31). To determine which questions to leave out of the mail and

LK 2y S

adzaNpSe s

iKS

adzNpS e

ly S YR &

p &BB 0 RA YA RSR2 NI

contained all questions necessary to address regulatory requirements, including all hardship questions,
welcome kit messaging questions, rate and utility satisfaction, motivations for participation,
understanding ofhe rate, and actions taken in response to the rate. More items included IOU

specific questions, website and smartphone application questions, and smart thermostat use questions.
All core questions were included in each survey mode andoooa questims were added to the web
survey. Because 81% of survey responses were completed via the web, toeneauestions were
answered by the majority of respondents.

v Nexanr

Figure 3.3-1: Breakdown of Questions by Survey Mode
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3.3.2 Survey implementation

An email, mailand phone (EMP) mixesiode survey
approach was used for all segments in the pilot to
achieve a high response rate from pilot participafits.
An attempt was made to reach a complete census of
pilot participants Pilot participants with email
addresses reeived a malil invitation letter with a web
link, then two email invitations. Neresponders
received a mailed questionnaire and a phone call. Pil
participants without email addresses received a mail
invitation letter with web link, followed by an additial
invitation. Nonresponders received a mailed
guestionnaire, a followup postcard reminder, and,
finally, a phone calRigure 3.2). All participants who
did not respond via email or mail were called. See
Appendix Volume |l for examples of invitatietters
and survey booklets.

High Response Rates Ensure Valid
Results

A mixed-mode (email, mail, and phone)
alsurvey 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.

Dt

Figure 3.3-2: EMP Process for 2016 Survey

If participant has email

5

Letter invite 2 email invites

Booklet

If participant does NOT have email

+

Booklet then
reminder

Letter invite then
reminder

¢

Call

+

2 | a KAy 3G SBotial anidl Eddrdfié Sciences Research O@ESRC) fielded the survey between
October and December 2016. An overall response rate of 82% and a 94% cooperativereat

obtained across the three IOUBable 3.31 shows a detailed dispositidable with counts and rates for
each 10U and for the three IOUs combined. The response rates were sufficiently high to minimize non
response bias. In addition, most respondetatshe survey (88% to 95%) reported that their name is on
the bill they receive from their IOU.

P dZNBSe AYLXE SYSydltdAazy 61 & ol &SmimanyDos A, Siythl Jglend D. Christiarg NBhR 5 Sa A 3
Melani. 2014. Internet, Phon&/ail, and MixedMode Surveys: The Tailored Design Method, 4th edition. John Wiley: Hoboken,
NJ
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Table 3.3-1: Disposition Table for 2016 Survey®

Completes
Phone completes 843 553 195 1,591
Mail completes 2,613 2,5% 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 4871
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 RateCompletes only 81% 80% 87% 82%
Response Ratelull 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/Standabfinitions20169theditionfinal. 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 wereompared for each customer segment. Segment response rates varied from a low
of 66% to a high of 96%. Lowiecome, hard to reach populations had lower response rates; however,

all response rates were sufficiently high to minimize -nesponse bias. Furtigthere 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 samplessiz the segments, several comparisons between
response rates across RCT groups are statistically signift¢awever, these differences may not be
meaningful.

Response Rates for the PG&E Pilot: Table 3.2 shows the survey response rates for PG&E.
Regponse 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%-f0ANBFFERA
customers in several rate groups. When comparing response batasen control and TOU rate
treatment groups in the hot region, three segments exhibited significant differences: those with
incomes above 200% of FPG, seniors, and@BRE/FERA customers. Although these differences are
statistically significant, the re®nse rates for these segments are hggg0% and aboveand
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% 5% T 3%
Below 100% FPG 67% 66% 68% 67% 67% 2%
100 to 200% FPG 82% 78% 78% 78% 8o T 4%
Seniors 84% 81% 829% 81% 8% ~ T T 3%*
Moderate

All 81% 79% 78% 81% 8o " 3%
Non-CARE/FERA 92% 88% 88% 88% 89% ~ 4%
CARE/FERA 71% 69% 68% 74% 1% T 6%
Cool

All 85% 82% 84% 80% 83% ~ 4%
Non-CARE/FERA 92% 90% 92% 89% 9% 4%
CARE/FERA 76% 2% 74% 71% BT 5%
All Climate Zones

Overall 83% 80% 81% 81% 81% 2%

! Asterisks (*Jndicate a significant difference in the response rate acrossgRaLips for that segment.

% Chisquare tests were used to test the number of respondents versusresgndents across RCT groups by segment. Those
flagged as significant indicate a-cgjuare significant at the 95% confidence level.
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Response Rates for the SCE Pilot: Table 3.33 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 &gh of 92% for noiCARE/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 hohegion w
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*

Hot

All 82% 84% 79% 80% 81% ~ 5%*
Non-CARE/FERA 88% 90% 87% 87% 88% | 3%
CARE/FERA 76% 75% 71% 73% 4% T 5%*
Below 100% FPG 71% 69% 67% 66% 69% 4%
100 to 200% FPG 83% 80% 78% 80% 80% T T 5%
Seniors 85% 87% 81% 83% 84 ~ T T 6% *
Moderate

All 82% 79% 79% 81% 8o% 3%
Non-CARE/FERA 88% 88% 87% 91% 8o% 4%
CARE/FERA 75% 71% 70% 70% % T 5%
Cool

All 82% 79% 80% 79% 80% ~ T 3%
Non-CARE/FERA 90% 89% 88% 89% 8o 2%
CARE/FERA 73% 67% 71% 68% 0% T 6%
All Climate Zones

Overall 829 81% 79% 80% 8o% 3%*

1Asterisks’() 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 3.24 shows the survey response rates for SDG&E.
Response rates ranged from a low77% 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
TQU treatment groups. While statistically significant, response rates for these segments ace/Bigh

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% 7% 8% 2%
Cool

All 88% 87% 86% 87% = 2%
Non-CARE/FERA 94% 96% 95% 5% 2%
CARE/FERA 82% 78% 7% 9% T 5% *
All Climate Zones

Overall 87% 87% 86% 87% = 1%

! Asterisks (*) indicate a sidivant 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 IOU samplérde comparisonsvere madefor each survey gestion(web vs.

mail, web vs. phone, and mail vs. phdnsing regression models controlling for RCT group, climate

region, CARE/FERA enrollment, FPG, household income, level of edueatoand ageAcross all

IOUs, web and mail survey respondentNde Y2 NB f A1 Sfte& (G2 OK22asS a52yQi
compared to phone respondents. Phone respondents were more likely to choose extreme answers on

scale questions (i.e., choosing 9 or 10 onl®Gcale) compared to web and mail respondents. These

findings align with previous research showing that respondents to interviadsrinistered surveys

0SPIAPY LIK2YSO FINB fSaa tA1Ste (42 FRYAG GKSe@ R2yQi
guestions, and are likely to give higher or lowelings on scale questions compared to respondents to
selfadministered surveys (e.g., web or m&lYhe differences across survey mode are small and do not

impact the overall validity of the survey results.

e Dillman, Smyth, & Christian (201#)ternet, Phone, Mail, and Mixedode Surveys: The Tailored Design Meth&‘dedl
Hobol Sy~ bWY W2Ky 2AiAftSeé g {2ya LYyO®dT YNRayA OlHaadbaokdBSudey NI 6 H nmn v
ResearchMarsden & Wright (eds.). Bingley, UK: Emerald Group Publishing Ltd, p@i4263
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3.3.4 Data cleaning

To clean the survey data, respondemvho 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., straiggtin all

three of the multiitem questions that had more than four items on the list (n=77 of 45,524, or 0.2%).

Also removed from the dataset were:

A Respondents who straigtined a multiitem question with four or more items;

A Respondents who selected alli SY a A l-tHat-F YAB 2O dzZSai A2y Ay 6KAO
categories are mutually exclusive; and

A Outliers to the survey questions about year of birth and number of household members.
CAylLftfes Ww52yQi Yy26Q NBAiL#edashgtheAadlowinyrhlgse & dzZNIBBSe A

A w52y Qi Yy26Q NB A& frddn bkt fating GussBonsSaBd36nmiziRf$h
demographic questions, like race, housing type, number of bedrooms.

A 82y Qi Yy2® SWBa IO2NBEERE0St éf thérecall questius, like recall
participation and welcome packet, and some of the characteristics questions, like type of
cooling equipment in the home.

A 8 2 y Qi Qe¥pprsasvere keptfor questiorsin which it is a meaningful response, like the
test questions, reason®Us are changing to TOU rates, and the economic and health
hardship/status questions

3.3.5 Estimating Household Income and CARE/FERA eligibility

This section describes the steps taken to estimate customers who are currently not participating in 10U
CARE/FERAqgrams, 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. Gathered income data for as many survey respondents as possible
2. Imputed incomedata using prior enroliment or IOU purchased data if necessary

3. 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/HEA program.
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Estimating Household Income
Table 3.35 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 3,7% 8%
$12,000 to less than $17,000 3,609 8%
$17,000 to less than $21,000 2,669 6%
$21,000 to less than $25,000 2,908 6%
$25,000 to less than $29,000 2,186 5%
$29,000 to less than $33,000 2,303 5%
$33,000 to less than $37,000 1,770 4%
$37,000 to lesthan $41,000 1,762 4%
$41,000 to less than $50,000 3,313 7%
$50,000 to less than $100,000 8,973 20%
$100,000 or more 8,300 18%
Total survey responses to income questi 41,529 92%
Don't know 2,386 5%
No answer 1,273 3%
Total left to impute 3,659 8%
Grand total survey responses in datast 45,188 100%

' ONRPaa Fff GKNBS Lh!az yr» 2F NBALRYRSYydGa RAR y2i
002 RAR y20 FyasgSNOd ¢2 YAYAYAT S GKS ydzYoSNI 2F YAa
income data was imputed from either the enroliment survey or purchased 10U data. Both

supplementary data sources included two types of income data: one containing six income categories

and one containing eleven categoridsble 3.36 displays the improvemestin missing income data

following each imputation step.

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

Raw survey responses 8.10%
Following first imputation (11 category enrollment survey de 4.38%
Following seond imputation (11 category IOU data) 3.09%
Following third imputation (6 category enroliment survey da 3.07%
Following final imputation (6 category IOU data) 3.05%
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The elevercategory variables match the categories showiidble 3.35, and were pioritized for

imputing income data. However, for the 3.1% of respondents that still lacked income data following this
initial imputation, the sixcategory data was used to impute household income. Since thEagigory

data did not perfectly match one tiie categories in the survey, the midpoint of the values in each
category was mapped into the corresponding category in the survey queStidnte(3.37). This second
round of imputation picked up an additional 0.2% of respondents, ultimately providingp®3étvey
respondents with income data.

Table 3.3-7: Household Income Imputation Map

: Midpoint Value Imputed to 1iCategory
SixCategory Household Income Items i cateqgories 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 shala B138. The
YFEAYdZY K2dzaSK2f R AyO02YS (2 K2dzaSK2ftR &A1l S NBI dza N
were used.

Table 3.3-8: CARE/FERA Eligibility Requirements

Number of Persons in Maximum Household Income
Household CARE FERA

1to2 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 $73460 $73,461- $91,825
8 Up to $81,780 $81,781- $102,225
Each additional person $8,320 $8,320- $10,400

Sourcehttps://www.sce.com/wps/portal/home/residential/assistece/careferal
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Using household size survey datadthe 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 optispas summarized ifiable 3.20.

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 todss 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 FERMniBairgo

income or household size survey data, CARE/FERA eligibility for 3&safple could not be

estimated. To identify the number of nearticipating 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 calated. As shown iable 3.310, 27% of norCARE/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 participatifQARE/FERA was
calculated. Ideally, 100% of current CARE/FERA patrticipants would be determined to be eligible. In fact,
94% of respondents flagged as CARE/FERA participants by the I0Us were also flagged as CARE/FERA

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

A CARE/FERA income qualification guidelines slightly differed from the income brackets used in
the survey®™

A The status of some CARE/FERA customers may have changed oventbetkigeriod
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

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

! Reported values are unweighted and aggregated across all IOUs.

BeKS YFEAYdzY AyO2YS BBEGH yARE /d hw@n A3 maMR 6ANIAYGENIT2 NI Mmm K2dza SK2f R
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 descriltlee stepsused todevelop Economic and Health indices that help to
capture these complexoncepts. Using psychometric theory, thst relevantmetrics from the optin
survey datawvere identifiedto inform what effect TOU rates might have on teeonomic or health
outcomes of participantsSince both economic and health outcomes are complexpatentially
incorporate multiple behaviorghe aim was to creatéwo separateindicesthat merge related questions
reflecting economic outcomes in one index and health outcomes in anofiis process makes
assessing differences between groups simptet more valid sincéhe goal igo evaluate the larger
O2yOSLIia 27F a&SO02y 2 ViflicOtysRBuetd the@aizfpléx@yéof tiedelcande@d t G K
evaluating a series of individual questions can provide misleading and sometimes contradictory
outcomes. Given the questions in the survey, different approachese taken for each index

1. The economic index was formedingExploratory Factor Analyses (EEAgxplore the
underlying connections between questions targeted at economic and financial issnelsiding
an index created bthe Consumer Financial Protection Bureaand question®btainedfrom
other research conducted in CaliforriftiThe EFAdentified itemsthat correlated with one
another,and demonstrated coverage of several underlyingeaspofil KS ¢ S02y 2 YA O
difficultiess O 2 yit@&stdlideted and confirmed that this scale measured economic difficulty
(as discussed further below).

2. Thehealth index contains a single questidine number of times a customer sought medical
attention becaise it was too hot in their hom& Responses to household characteristics
guestions were used tmlentify customergor whichthis question was most relevafg.g.,
customers who have air conditioning and who have a disability that requires their honge to b
cool). Rather than creating a scale,vaas done foreconomic difficulty, the related questions
were usedo identify the subsample where the question is relevafit

The next two suksections describe, in detail, the process used to create the econordibealth
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 methodsTable 3.311 summarizes the steps generally used when developing a new metric
and the methods used here for that step. More detail on stépse through six is provided below.

*These questions were extensively developed and discussed in close collaboratitimevlitBU 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 impacfl@U 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 curtent healt
index identifies groups with increased health effects due to TOU gatffisiently well to inform 745c decision.
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Table 3.3-11: Steps to Create a Valid and Reliable Scale®

Established Method Methods used

Step 1: Generate Items Combination of new and established items in survey
Step 2: Gather Data Survey implementation (Octobeo December)

Step 3: Reduce DatatoaModel 9 ELJ 2 NJ G2NB FF OG2NI Iyl &
Step 4: Confirm Model Confirmatory factor analysis

Step 5: Assess Validity Confirmatory factor analysis

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

Steps 1 and 21 Generate items and gather data: To generate items, survey questions were
RSAAIYSR (2 |aasSaa YdzZ GALXS aLsSota 2F SO02y2YA0 R
pay their bills, the methods used to pbijis, 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 indexupezbtinthe

customer survey is comprised of five Likert scale it8&Eor the first three items, respondents are

a1 SR K2¢g SI OK RSaONRO6Sa GKSANI aAailidz GA2y dzaAy3 |
GOSNE 6Stf ¢ |y RlastwityhslréSpoients @ré asked holv dftén each applies to

GKSY dzaAy3a | &a0ltS AyOtdzRRAY3I aySOSNEE GNI NBtezé a
A Because of my money situation, | feel like | will never that the things | want.in life
A 1 am just getting by financially.
AL Yy O02yOSNYySR GKIG GKS Yz2ySe L KIFE@S g2y Qi I &
A | have money left over at the end of the month.

A My finances control my life.

Using newly developed questions in concert with previously validated ones helped ensurettiat b
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 31 Reduce datato a model: To prepare the data for step 3, all questions in the survey related
to economic or financial status were identified and interleadel indices were created out of ordinal or
categorical survey items as described below:

A Calculated the EPB financial webleing index using five Likert scale ite®sores ranged from
19 to 90, with a score of 90 corresponding to a very financially secure respondent.

37 Adapted from Hinkin, T. R. (1998). A brief tutorial on the development of measures for use in survey questionnaires.
Organizational Research Methqd¥1), 104121.D0OI:10.1177/109442819800100106.

®The Consumer Finy OA L f t N2 GSOGAZ2Y . dzZNBIl dzQa YSK KR K6 A FhejdstdeBere? 8§ D NB GA I
followed. See the following documentation for full methodological details:
http:/files.consumerfinance.gov/f/201512_cfpb_financiakll-beinguserguide-scale.pdf
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A Summed the response values for three 0 to 10 Likert scale items related to how the
respondg/ (i Qa NI G S LI P georgszaide &omT020N8D, Witk SOvinterpreted as high
agreement that the rate works well for the respondent.

A Summed the response values for the number of times respondents had trouble paying both
their electricity bill andbther important household bill€ 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.

A Summed the number of different methods a respondent used to pay their haldddills
outside of using theicurrentmonthlyincome 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.

A Kept one stanghlone 0 to 10 Likerscale item indicating concern about paying billssasvith a
10 meaning a respondent is very concerned about paying their bills.

The transformed data was analyzed using exploratory factor analysis*tfEF%.methods serve two

purposes: 1) as a datadection method to identify items that are not useful; and 2) as a tool to reveal

dzy RSNI @Ay3ax 2NJ af I iSydGéx LI GGSNYya Ay GKS adaNwSe R
0S0ldzaS GKS YSGiK2R 3ANRdzZLJA 6af2FRaé¢yv NBfFGISR AdGSYa
Because the range of possible values on the items used in the EFAs varied considerably, respondent

values for these variables were standardized inszares, in which a score of zero reflects the sample

mean and a score of one is one standard deviatimay from the mean. By standardizing responses, it is

possible to compare responses across items and understand thet@e response of 3.2 is much more

extreme than a response of 0.74.

Throughout this process, statistical models were estimated usi®g 8nd 50% of the full dataset of
respondents. This was done for two reasons: 1) to ensure that the same factors load#éfbmnt
sizedrandom subsamples of the data (vs. the full dataset) and 2) to reduce the excessive statistical
power stemming fromtie 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 shdvaile
3.3-12and explains 67% of the variance in answer chdftes.

¥/ NRyolOKQa FtLKE I' dpmd / NRPyol OKUa | LKF YSFadNBa G(KS AyidSNI
I NB y & hiph&=084.

“1To create a metric useful across California, survey respamsespooledacross IOUs, climate zones, segments, and RCT
groups

*267% of the variance explained means that these four items explain 67% of the variability in answer clecideshesmodel.
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 Explainec

Concern for bill payment 0.869 67%
Problems paying bills 0.847

CFPB Financial wking -0.669
# of alt. ways used to pay bills 0.569 .?=50.8, df=2, p<0.001

L A Maximum Likelihood extraction method was used.

Steps 4 and 57 Confirm and validate the model: Confirmatory factor analysis (CFA) was used to

confirm and validate the EFA resulsgure 3.3 shows the path diagram depictinggHour items
ARSYGATASR Ay ad8L1 o FyR (KS O2NNBflGA2Y
The statistics confirm that the model fits the data wéll.

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

| | | |

© o o o

-.21

68688y

To assess convergent validitiie 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 .&ldaccep

¢2 aasSaa NBftAFoAtAGE 2F (GKS A0 SoRaliabiity (CR)6GDresr 2 RSt =
GSNBE OFft Odzf  iSR® ¢KS NBadzZ GAy3a / NRyol OKQa

£ LIK I

consistency between the four items the EFA identified as potential inputs to the economic index metric.

To calculate the fial economic index scores, the four items were combined into one metric. For this
multi-step process, the-gcored values from the financial wékking index were inverted to match the

direction of the other three variables to be included in the index (veh@gher 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 eans complete economic difficulty as measured by the survey. The

following formula was used for normalizing the economic index metric:

*3v2=1.29, df=1, p=0.165 (a nemignificant chisquare indicates a good model fit), RMSEA=0.007 (an RMSEA of less than 0.01

also indicates a good fit), CFl = almost 1 (a CFI over .95 indicates good fit).
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Figure 3.3 shows the distrintion of economic index scores for all 2016 survey respondents.

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

3,000 Median=2.57 ! Mean=2.98

2,000+

Number of Respondents

1,000

2 4

5

Economic Index Score

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 questiordevel response rates were very high across all segméatdd 3.313).

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

% Responding to All
Climate Segment Hardship Questions

Total

Hot

Moderate

Cool

v Nexanr

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 wetm 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 faartitioning 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¢lasdith

incidents (resulting from reduced air conditiogi 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 simee J
2016 that they sought medical attention because it was too hot in their hofresle 3.314 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 iaurvey: 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

DAGSY (GKS avlff ydzyoSNI 2F NBalLRyRSyndexwasKl i OKz2as$s
O2yaiNHzZOGSR AYRAOFGAY3I ogKSGKSN) GKS NBaLRyRSyiQa K
excessive heat, which served as the dependent variable for the analysis of health Tedie3(3L5).

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

| PGRE | SCE |  SDGEE |
\

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)

A Do senior citizens in hotimate regions experience unreasonable hardship related to health and
safety resulting from reduced air conditioning use?
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A Do customers eligible for CARE/FERA (economically vulnerable customers) in hot climate regions
experience unreasonable hardship redtto 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:

A Reported having some type of air conditioning at hothe
A 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 heffidets caused by

TOU rates is maximized. For examplable 3.316 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 tosass 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*

0 A ome A ome

0 Disab a as Disab a 0 Disab a as Disab a
Req olelllgle Req olelllgle Req 00lINg Reqg 00lINg
O ea de % % % %
No medical events 4,301 97% 253 81% 8,077 97% 1,429 80%
PG&E |At least one medical event 128 3% 60 19% 284 3% 352 20%
Total 4,429 100% 313 100% 8,361 100% 1,781 1009
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 1009
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 1009

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

To statistically investigate whether TQates caused health difficulty due to reduced air conditioning

use,two-proportion ztests 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 heairimhdme.

3.3.7 Question-Level Analytical Methods

Different statistical tests were used to analyze different types of survey quesGoRsNJI -y £S &

questions, a ¢est for proportions was used to determine differences across RCT groupstd-a00

Likert scad questions, 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

NI GAy3> adzOK | a ay S @ S-dhhare staisiic® Weleludel B dompare the iudbe a ¢ >

*These included ducted air conditioning, room air conditioning, or heat pumps.
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2F NBalLlRyRSyia Ay SIOK atS@Sté¢ | ONRPaa w/ ¢ IANRAzZIEA P
the statistical test and alpha level that applies. Statistical details are provided ileV@L&lectronic
AppendicesETable 4.51, ETable 5.51, andETable 6.51.

In addition, nany of the survey questions are about the respondent winmgleted the survey
(respondentspecific) while other questions are about the whole household (housesédific)!> For
exampe, the satisfaction rating questions are respondspecific and the health index questions are
householdspecific. In the discussion of the survey results, it is noted if the results are reported for the
whole household or only the respondent. Respondspécific 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 respondenispecific 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 statisticlly statistically Significant Differences
significant results with caution. There are many respondernts May Not be Meaningful Differences
in each cell of this study and manyestions yielded : :

. S . The large survey sample sizes obtained
statistically significant results that are not meaningful. For : . ;

2 T , 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 versug such, even quite small differences in

rate group ttest. A difference of 0.6 on an bint rating two values may be found to be
scale is not meaningful. statistically significant. However, such

_ , _ _ differences may have little practical
Further, in the analysis across I0Us, climate region, and | sjgnificance.

segments, more than 5,50@bles were generated and over
13,500 statistical tests were conducted. An alpha level of 0.05 was used to assess statistical significance,
andNBadz Ga Ay Foz2dzi F FAGS LISNOSYyd SNNERNI NFXGS 6KSy
many statistical tests, and so many respondentisan some reported differences that, while

statistically significant in the sample, are not significant inrded 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 scoreserées of Classification and Regression Tree

(CART) analysesre doneli 2 &4K2g4 K2g (GKS S02y2YAO AYyRSE YSGNRO
demographics and the original component questions. Because the economic index is a new metric, CART
analysis can besedto show average scores broken down by more concrete questions like income and
presence of children in the home. Respondent scores raffiged a low of zero to a high of 1&hich

are the minimum and maximum scores anyone can get with this metric.

> Between 88% and 9506 respondents reported that their name is on the bill they receive from their IOU.
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Tabk 3.317*° 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 indecoses. 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
RAFFSNBYGAFI (S NBaLR Y rR$pohdeatOwha iixa difidtyppaying tieir Sills tdx®e G f &
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 3.318 shows the relationship betvwen 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 donot 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 haveea more children living at

home (average index score of 5.26 compared to the grand mean of 2.99).

“*These tables are descriptive onBatistical compaisons for TOU ratend control groups for each Qe provided in
Sectionst, 5 and 6.
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Table 3.3-17: CART Breakdown of the Economic Index by Component Questions

Parent Split Values Avg. Econ Graph Parent Split Values Avg. Econ Graph
Score Score
Grand Mean 2.99 N — 4.33 [N
-- 1.81 0 Worry about paying bills - Not at all 2.81 1N
Did not cut back on essentials 153 Worry about paying bills - 1 3.29 N
@ Just getting by = Not at all agree 0.86 0 Worry about paying bills - 2, 3 3.76 I
3 Just getting by = Very little 2.00 E Did not cut back on essentials 3.27 N
2 Just getting by = Somewhat; Very well 1.54 1 o Cut back on essentials 4.08 N
§ Just getting by = Completely 2.60 N E Worry about paying bills - 4, 5 4.23 N
2>  Cutback on essentials 2.94 N ' Did not cut back on essentials 3.8c I
3 Worry about paying bills - Not at all 2.26 1l % Cut back on essentials 4.50
= Worry about paying bills - 1 2.50 I @  Worry about paying bills - 6, 7 4.66 N
o Worry about paying bills - 2, 3 2.86 1IN > Did not cut back on essentials 4.12
z — — 8 -
Worry about paying bills - 4, 5 3.44 N > Cut back on essentials 4.93 N
Worry about paying bills - 6, 7 3.81 B Worry about paying bills - 8, 9 5.13
Worry about paying bills - > 7 4.41 N £ Did not cut back on essentials 4.72 N
- 3.47 N e Cut back on essentials 5.35 N
Worry about paying bills - Not at all 2.26 0 Worry about paying bills - 10 5.61 N
Did not cut back on essentials 2.00 I Did not cut back on essentials 5.11 [
L Cut back on essentials 2.84 I Cut back on essentials 6.00 N
Z Worry about paying bills - 1 2.69 N - 5.68 [
Q Worry about paying bills - 2, 3 3.03 I Worry about paying bills - 0, 1 3.75
% Did not cut back on essentials 2.66 I g Did not cut back on essentials 3.3
o Cut back on essentials 3.44 N £ Cut back on essentials 4.09 N
S Worry about paying bills - 4,5 3.58 I g Worry about paying bills - 2, 3 4.35 N
=2 Did not cut back on essentials 3.16 S Reduced electricity use 4.60 N
= Cut back on essentials 3.94 N S Did not reduce electricity use 4.17
£ Worry about paying bills - 6, 7 4.12 m Worry about paying bills - 4, 5 4.90 N
o Did not cut back on essentials 3.70 = To pay bills - Did NOT use credit card 4.66 N
Cut back on essentials 4.37 N N To pay hills - Used credit card 5.49 N
Worry about paying bills - 8, 9 4.62 N = Worry about paying bills - 6, 7 5.49 N
Worry about paying bills - 10 5.15 N = Did not cut back on essentials 5.00
'% Cut back on essentials 5.74
=3 Worry about paying bills - 8, 9 5.98 N
£ To pay bills - Able to pay HH bills 5.54 N
= To pay hills - Left bills HH unpaid 6.64 N
o Worry about paying bills - 10 6.66 N
To pay bills - Able to pay HH bills 6.12
To pay bills - Left bills HH unpaid 7.15
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49



Methodology

Table 3.3-18: CART Breakdown of Economic Index by Key Demographics

Avg. Econ Avg. Econ

Income Variable Graph Income Variable Graph
Score Score
Grand Mean 2.99 I Grand Mean 2.99 N
- 4.63 N - 311
S Medical cond. that needs cooling 5.04 N » No children under 18 2.83
6‘3 Receives disability payments 5.17 I 3 é Rents house 3.10 N
8 Does NOT get disability payments 4.93 N 5 f_? Owns house 2.70 I
% No medical cond. that needs cooling 4.40 N i g One or more children under 18 3.96 N
g No children under 6 4.28 I Rents house 4.34 N
One or more children under 6 5.17 - Owns house 3.54 -
o, 4.10 N ~ 2.46 I
3 = No children under 18 3.00 0 No children under 18 2.19
5 "g Medical cond. that needs cooling 4.40 3 8 Medical cond. that needs cooling 2.92 I
N g No medical cond. that needs 3.71 N 5 % No medical cond. that needs cooling 2.00 I
@ One or more children under 18 4.70 - 2 § One or more children under 18 3.41 -
-- 3.97 I @ No medical cond. requiring being home 3.20 N
o No medical cond. requiring being home 3.73 Medical cond. requiring being home 3.87 I
Lo No children under 6 3.60 I - 1.54
b One or more children under 6 4.40 N © No children under 18 1.45 M
N8 Medical cond. requiring being home 4.47 N E Not employed full time 1.29 0
@ No children under 18 4.2¢ I = Employed full time 1.54
One or more children under 18 5.26 I e One or more children under 18 1.83
o, 3.60 I 639 Technical, Four-year, High school 1.90 I
Lo No children under 18 3.33 Graduate or professional degree 1.66
5 "g No room AC 3.26 N Some college, no degree; Two-year 2.20
o & Has room AC 3.53 I - 2.58 I
“ One or more children under 18 4.30 I 3 Rents house 3.43 N
-- 3.56 Tg No medical cond. requiring being home 3.24 1
oy No children under 18 3.27 N e Medical cond. requiring being home 3.85 I
@ g Rents house 3.74 N ° Owns house 2.10 I
5 c Owns house 2.90 = Medical cond. that needs cooling 2.8s I
Q£ One or more children under 18 4.27 I No medical cond. that needs cooling 2.03
“ Medical cond. that needs cooling 4.9 1IN
No medical cond. that needs cooling 4.00 I
v Nexanr
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Figure 33-5 shows an example set of responses to the questions included in the economic index for a score af t9piBal noACARE/FERA
score.

Figure 3.3-5: Response Example for Low Economic Index Score (Typical of a Non-CARE/FERA response)

| Economic Index Score 2.48

Since June 2016, how well does this statement describe you Response How did your household afford to pay electricity bills and/or other bajPut 1 for eac
your situation? Please select one for each statement. P needs this summer? used

Because of my money situation, | feel like | will never have tl

. R Very little '34S @82dzN) K2dzAaSK2f RQa al gAay3a 2N 2GKSN
things | want in life
| am just getting by financially Very little Cut back on non-essential spending for things your household wants
L Y O2yOSNYySR (KI{G GKS Y2ySaernlitgl g5| égreduceiout hbusdhold energy usage 1
Borrow money from family, friends, or peers
Borrow money using a short term loan
| have money left over at the end of the month Often Use a credit card that you can't pay off right away
My finances control my life Rarely Leave rent/mortgage unpaid
Leave some household bills unpaid past the due date
Enter your age (Below age 62 will yeild slightly higher scores) 48 Received emergency assistance from [IOU NAME]

Received emergency assistance from other city or regional prograrns

Since June 2016, how many times, if at all, has your househol
o . ; Response
had difficulty paying your bills?

Iltem
Electricity bill None Enter 0 to 10
icity bi (0 =not at all agree, 10 = completely agree) AIersio

Bills for other basic needs such as food, housing, medicine,

. . N | of hether th i h | icity hill.
other important bills one often worry whether there is enough money to pay my electricity bi 6
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Figure 3.2 below shows an example set of responses to the questions included in the economic index for a score aftgpldal CARE/FERA
score.

Figure 3.3-6: Response Example for High Economic Index Score (Typical of a CARE/FERA response)

| Economic Index Score 4.17

Since June 2016, how well does this statement describe you Response How did your household afford to pay electricity bills and/or other bajPut 1 for eac
your situation? Please select one for each statement. P needs this summer? used

Because of my money situation, | feel like | will never have tl

. . Somewhat 1asS e2dzNJ K2dzZaSK2f RQa al @gAy3a 2N 2GKEN
things | want in life
| am just getting by financially Somewhat Cut back on non-essential spending for things your household wants 1
L Y O2yOSNYySR (KI{G GKS Y2yS Sonewhétl 05| égReduceiyout hbusdhold energy usage 1
Borrow money from family, friends, or peers
Borrow money using a short term loan
| have money left over at the end of the month Rarely Use a credit card that you can't pay off right away
My finances control my life Often Leave rent/mortgage unpaid
Leave some household bills unpaid past the due date
Enter your age (Below age 62 will yeild slightly higher scores) 48 Received emergency assistance from [IOU NAME]

Received emergency assistance from other city or regional prograrns

Since June 2016, how many times, if at all, has your househol
o . ; Response
had difficulty paying your bills?

Iltem
Electricity bill 1time Enter 0 to 10
icity bi I (0 =not at all agree, 10 = completely agree) AIersio

Bills for other basic needs such as food, housing, medicine,

. . N | of hether th i h | icity hill.
other important bills one often worry whether there is enough money to pay my electricity bi 8
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4 PG&E Evaluation

This eport section summarizes the desigmplementation,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, whicitcludes 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 impa8esction 4.5 presents the survey results, including

key indings regarding hardship for selected customer segmdiite final section contains a high level
summary and synthesis of the survey and impact findings.

4.1 Pilot Treatments

PG&E filed its Advice Letter (AL) 4#4n December 24,
2015 describing its plato implement optin TOU pilots
as required under Decision 45-001 The Commission

t DsenSe@adificatjons s 1 K
February 25, 2016 (Resolution 47862) ®

I LILINE SR

t Dg 9 Qa

Emphasis on Evening Peak Periods

All three of
peak periods that include the prime
evening hours from 6 to 9 PM.

PG&EOG

At 20 LXTFy

involves testing three TOkate plans which vary with respect to theumber of rate periods and the
prices in each period, as summarized able 4.11 and Figures 4-1 through 41-3.

v Nexanr

Table 4.1-1: Summary of PG&EOGS
Summer
Rate Periods Winter 2 2 2
Spring N/A N/A 3
Hiahest P Summer| 10.3 14.9 28.6
Di;?erif‘tﬁal”(‘f) Winter | 1.9 2.6 1.9
Spring N/A N/A 18.0
Peak Period 49PM | 69PM | 49 PM
Duration of Peak 5 Hours | 3 Hours | 5Hours
Super OffPeak? No No Yes
Super OrPeak? No No No

TOU Rat es
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Figure 4.1-1: TOU Pilot Rate 1 (Hour Ending)*’

Tariff Season | 1:00 | 2:00 | 3:00 | 4:00 | 5:00

Summer
Weekday | Winter
Spring
Summer
Weekend | Winter

Spring

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

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|19:00/20:00/21:00|22:00|23:00|24:00

Summer Partial Peak
39.27¢

Weekday | Winter

Spring

Partial Peak
39.27¢

Weekend | Winter

Spring

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

Tariff | Season | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00

Summer
Weekday | Winter

Spring

Weekend| Winter

Spring
Pricesin the figures do not reflect the baseline credit of 11.71¢/kWh. This credit is applied to ugage

to 100% of the baseline quantity each climateegion The baseline credit significantly reduces average
prices, especially for lower usage customers.

Rate 1 is a simple, twperiod rate with weekday peak period from 4 to 9 PM all year long anpeztk
prices in effect orall other weeklay hours and for all hours ameekends Thetier-2, peakto-off-peak
price ratio in the summer is roughly 1.3 to 1 and is very modest in the windersummer months)

A Na

wkidS H Aa atAaAakKGte Y2NB O02YLX SBI{KI chvsunthifSom | a A
hours immediately precedingnd the one hour immediately following the thré®ur Peak period that

runs from 6:00 to 9:00 PMn weekdays and weekends order to offset the additional complexity

incurred with a third TOU period, PG&&pt the same prices in effect on both weekdays and weekends

“"The prices included intieS FTA I dzNB & FNB G 1Sy FTNRY tDg9Qa FTAfAy3d FyR | NB &
Rate 1 over the course of the pilot.
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Rate 3 is more complex than Rates 1 anld dcludes TOU pricing in the spring (from March until May)

that differs from pricing in the winter in order to allow for lower prices during-tmst hairs from 10:00

amuntil 400PMi 2 0SS OKI NHSEHR Sk ¢ LIS NIZRBMISE KE @IS IMRIERI 02 Ay C
with the period CAISO identiBieas being at high risk for excesgpply in the future. Rate 3 has the same

design as Rate 1 for the summerdaninter seasons, with peak times from 4:00 to 9:00 PM and all other

hours being offpeak. In the spring, the peak hours are also the sagiRate 1, but the remaining hours

are divided into offpeak and supeoff-peak periods.

In addition to the rate tratments summarized above, PG&E also offered a smartphone app to
approximately half of all pilot participants one of the three rate plans (control group not included)

The HomeBeat app by Bidgely provides a meansstalize electricity usage data order to encourage
energy reductions, the apgonveys a variety of useful information to TOU participants, including: pricing
information; TOWspecific performance feedbackill projections, anagnergy saving tips informed by

user specific end use load diggregation, in order to encourage energy savings

The objective othis treatment is to assedbhe 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 toiudeG&E implemented the study
by randomly assigning customers into two groups, and offering the @pply one of the two groups.
Roughly 300 customers out @f016who wereinvitedto downloadthe appsuccessfullgid sq

completed registratiorand connected the app to their accounts

4.2 Implementation Summary

TKS &FYLXAy3 LIXLFY F2NI tDs9Qa K234 OftAYIF(GS T2yS 23S\
income and senior households@oversampld CARE/FERA customers in climate regions designated as

hot, moderate,and cool Table 42-1 summarizes the target enroliment for various treatments and

customer segments that was designed to meet the requirements in PG&E Resoidfié2 PG& 0

Rate 1 was the pilot tariffesignated for oversampling in the hot climate zone for purposes of assessing
hardship for seniors and low income householite sampling strategy in the hot climate region

involved a combination of recruitment from the genal population as well as segment specific targeting

2T aSyA2NB YR 26 AyO2YS Odzai2YSNE o0l A4SR 2y AyT2
Recruiting customers according to the planTiable 42-1t and wingthe Experian data andssumptions

abou the incidence rate of customers that meet the various income and age characteristics defined in

the resolutiort would result inadistribution of enrolled customers by microsegmémthe hot climate
regionasshown inthe 02 f dzyy f I 6 S Talés.2-2 Th2 dgift fhand cblymn in the table shows

the required sample sizes for each segment from the Resoluli®iseen, this would result in

enrollment that exceeds the required sample sizes in all c&&RBE/FERA customers were oversampled

in all climae regions
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Table 4.2-1: PG&E Sampling Plan
Random Sample Targeted

Climate
Segment
600 600

CARE/FERA 725 725 | 1,000| 1,000 | 4,650

Hot NonCARE/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 T T 2,400

Moderate | Non-CARE/FER/ 600 600 600 600 T T 2,400
Total 1,200 1,200 1,200 1,200 T T 4,800

CARE/FERA 600 600 600 600 T T 2,400

Cool Non-CARE/FER/ 600 600 600 600 T T 2,400
Totd 1,200 1,200 1,200 1,200 T T 4,800

All CARE/FERA 1,925 1,800 1,800 1,925 | 1,000| 1,000 | 9,450
NonCARE/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 Customerson Ratel i n PG&EO6s Hot Cl i mat
by Customer Segment

Seniors < 100% FPG 335 313
Seniors > 100% FPG 1,132 313
CARE/FERA < 100% FP 507 313
CARE/FERA > 100% FP 1,218 313
100c200% FPG 790 313
Seniors 1,466 625
CARE/FERA 1,725 625
<100% FPG 633 625
100c200% FPG 790 625

Prior to pulling the recruitment sample, selected customers were screenedamutarticipating in the
pilot. A detailed accounting of all exclusion criteria is contained in Section 3.1 of Appendne\Volu
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 thets of various recruitment options, PG&E conducted atgsein
January 2016The 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 suoraepletion).

Eight different combinations of delivery mode and incentive combinations were tested on a sample of
1,970 customersResponse rates varied from a low of roughly 3% to a high of 13% with the average
response rate across all eight options equalinughly 8%\While response rates for FedEx were more
than twice those for USPS, the cost was more than 10 times higeesuchUSPS 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 tWs,|O
PG&E decided toffer a $200 enrollment incentive for the pag-play recruitment, with $75 paiefter
enroliment, $50 for completion of the first survay Fall 201énd $75 for completion of the second
surveyin Summer 2017

Based on input from therptests,PG&Edecided tomail out roughly 350,000 invitation letters over a
four-day period starting on April, 2016 The soltitation emphasized the importance of the study, the
financial incentive participants would receive, what was expected fromgpaatits and what they could
expect over the course of the pilot, and the fact that participation was risk free due to bill protekition
also set a cutoff date for enroliment of April.ZBOU rates were described in very general terms but the
specific rags 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 numiadimk to the PG&E TOU website, as well as a
postage paid enrollment card/forrthat customers couldill out and return to PG&E. The enrollment
form acted as a survey aimed at gathering important data regarding inceengr statusemail
addressesand a few other variables. Customers for whom PG&tEdmail addressesyproximately

1/3 of the sample) also receivesh 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 websites avell as a Pilot hotline for enroliment.

Table 4.2.11 shows the number of customers thegceived solicitations in each segment, the number
who accepted the offer, and the acceptance ratbe overall acceptance rate for the napp treatment
groups wa¥% Acceptance rates for the tariff treatment varied from a low of 5% for-tavgeted, non
CARHNdividuals in hot climate regigno a high of 11% for CARE individuals in cool clinegien
Importantly, theacceptance rates across groups are not disecomparableFor some sulsegments

that were under the target level by the April 22 close date, PG&E allowed enrollment to extend beyond
that date while cutting off those that exceeded the enrollment targe&ir one group, noilCARE
customers in the modeaite climate zone, recruitment was far enough below the target level that PG&E
conducted outbound calling to meet the enrollment requirememts such, the acceptance rates for
each group reflect a combination of different time periods and, in one caséedmode recruitment
process near the end of the recruitment peridgsgiven this, one cannot draw conclusions about how
acceptance rates differ across segments by simply comparing the rates @4T2BI

Table 4.2-3: PG&E Offers and Acceptances by Partition and Strata

Hot Climate Region
Category Non-Targeted 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%

Moderate Climate Region| Cool Climate Region
Category I g I gl Pretest

Non CARE

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%
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In July 2016, roughly 50% of all customers who were enrolled on pilct rateived an invitation to
R2gyft2IR GKS 12YS.SIF{ FLI) 6& . AR3IASted -y Ay FAll
instructions for download, as well as contact information for Bidgely and the TOU study phone line. The
invitation was sent by dth 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 Enroliment
Not all customers who agreed to participate in the pilot were actually placed on a TOU tas8igned
to the control group There wereseveralreasons why customers were npliaced on one of the rate
treatments or assigned to the control grouirst, their eligibility might have changed between the time
they were selected into the recruitmenample and when they accepted the offer, or between the time
they were assigned to a treatment condition and when enrollment was scheédtleccur, which was
on the first billing cycle date to occur after June 1. For example, a customer might have hkised t
account, become a net meteramistomer,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 enrobsdiue to over
recruitment.As indicated iTable 42-1, PG&E targeted to enroll 18,780stomers, but almost 26,000
customers accepted the pilot offer. In most strata, save for48&RE individuals the moderate
climateregion(which had a lower acceptae rate and proved difficult to meet the target), PG&E
accepted more than the target level of enrollees. Overall, PG&E accepted &io80 customers into
the pilot and turned away 4,60Qustomers due to over enroliment. Both those declined due to over
enrollment or due to a change in eligibility were sent a decline notice and offergubaldof LED light
bulbs as recompense

Table 4.24 shows the progression of customers from acceptance to enrollr@nte ineligible

customers were eliminated and thesvho were declined due to over recruitment were purged from the
sample the remaining customers were randomly assigned to treatment or control condi#onther
change that occurred during this process was that some customers were reassigned to sdmaredts

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 iDB 9 Q& 9 E LISeNBlolvaler, Ratalioh thdseivariables was
collected from the vast majority of participants at the time of enroliment. As sihehenroliment

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 suriwaddition,

customers were reclassified using an alternative definition of senior households from the one used to
draw the original samplérhe original sample was based on a definitbseniors tied to the age of the
customer of record on the accourBubsequently, the Commission directed the 10Us to define senior
households as any household where one or more people were aged 65 orthifechange increased

the number of senior hoseholds in the sample by about 10 perten
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Table 4.2-4: Distribution of PG&E Customers from Acceptance to Enrollment

Hot Hot Hot Targeted Hot Targeted Moglerate Moglerate (_:ool (_:ool
Climate Climate : Cimate Climate Climate Climate Climate
Category Zones, Zones, Zoigr:act;R Zones, Non Zones, Zones, Non Zones, Zones,
CARE Non-CARE Cust(;mers CARE CARE CARE CARE Non-CARE
Customers| Customers Customers | Customers | Customers | Customers | Customers

Offers 66,534 87,890 49,999 25,000 30,164 30,601 30,119 30,413 350,720
Acceptances 4,393 4,144 4,442 1,815 2,866 2,434 3,204 2,644 25,942
Acceptance rate 7% 5% 9% 7% 10% 8% 11% 9% 7%
Ineligible Prior to Rate Assignment 53 50 35 8 21 31 23 27 248

Moved 43 36 20 7 19 29 17 25 196

Medical 0 0 0 0 0 0 0 0 0

NEM 0 0 0 0 0 0 0 0 0

Participation in Rate Program 3 8 6 0 0 1 5 1 24

Other 7 6 9 1 2 1 1 1 28
Opt-Out Prior to Rate Assignment 1 2 0 0 0 0 1 0 4
Random Over Enrollment Declines 1,316 319 1,486 662 192 28 643 44 4,690
Assignments 3,023 3,773 2,921 1,145 2,653 2,375 2,537 2,573 21,000
Customers Assigned to a Pilot Rate 3,023 3,773 2,921 1,145 2,653 2,375 2,537 2,573 21,000

Rate 1 827 1,239 1,461 573 664 595 635 644 6,638

Rate 2 685 648 0 0 664 594 634 643 3,868

Rate 3 685 648 0 0 663 593 634 643 3,866

Gontrol 826 1,238 1,460 572 662 593 634 643 6,628
Target enrollment 2,650 3,500 2,000 1,000 2,400 2,400 2,400 2,400 18,750
% of Target achieved 114% 108% 146% 115% 111% 99% 106% 107% 112%
Customers Sent to Rate Transition Proc{ 3,007 3,746 2,909 1,138 2,645 2,370 2,528 2,566 20,909
g:l‘jtt%”;teés Successiully Transitioned to | g, 3,692 2897 1,130 2,626 2,356 2514 2546 | 20,713
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Once the cell assignments were madestomers were notified of their acceptance into the pilot

through the Welcomé®ackage that was sent to customeBady participants began receiving Welcome
Kits in midMay, 2016 dependent on their individual treatment status. The treatment groups

(designated as, Timef-day Study 4 to 9 pm, Tira-day Study6 to 9 pm and Timef-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 aiyguiries. The welcome kits effectively illustrated Peak, Partial
Peak, OfPeak, and Super Gffeak periods using stugypecific infographics, colaoded clocks, and
seasonal timelinesThe welcome kits outlined an effective strategy for study participam lower or

maintain their electricity bills by shifting usage from peak tepEék 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 inclugedoutline 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 welositéor further information.

4.2.3 Customer Attrition Opt-Out Rates Were Quite Low

Table 4.25 shows customer attrition from the pilot Only about 2% of customers dropped
between when customers were assigned to a riatélay | Off the pilot rates over the roughly six

. . month period from enroliment in June
andDecember 31, 2016Attrition over that period was through the end of December. Opt-out

the result of changes in eligibility, customers closing rates were slightly higher in the hot
their account due to movin¢e.g., custaner churn) and climate region compared with the
custonrersactively choosing to optut of the pilot. moderate and cool regions, and slightly
Attrition is divided into three periods: the time betweerj Nigher for non-CARE/FERA customers

. T than for CARE/FERA customers, but all
rate assignmeritnotificationand when customera/ere . X

_ _ _ _ differences across regions and

submitted for a rate change; the time during the rate | oy stomer segments are small. There is
transition processand the time between transfer onto | no meaningful difference in the opt-out
the rate andDecember 31 rates across the three pilot tariffs.

Over this period2,417customers left the pilot due either to ineligibility, mogir proactively dropping
out. Of this total, roughly4% left because they moved locatidgiven that this priod of time covered
roughlysevenmonths (midMay throughDecembey, this equates to approximateli/52customers
moving each month, or an annual churn ratelg824 orless than 18. This is significantly less than the
assumed churn rate underlying tisampling 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 pérwvast majority of

these were customers who switched their servicete of several Community Choice Aggregators

6//71ao GKIG FNB OGAP8aagat D290a! ASNREOD2 {f SRMNE G2 K.
and cool regions and are expected to continue over the course of the pilot. These losses may lead to

sample &es 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.

O Nexanr 60



PG&E Evaluation

Table 4.2-5: PG&E Customer Attrition

Hot Climate | Hot Climate

Hot Climate | Hot Climate | Zones, Non- | Zones, Non- | Hot Climate | Hot Climate Mé:?rsra?;e Mé:?n?ra?;e Cl(i:rzcialte C|(i::1c;|te
Attrition Reason Zones, Zones, Non- Senior Senior Zones, Zones, Zones Zones, Non- Zones Zones, Non- None
CARE CARE CARE CARE Seniors Seniors CARE' CA;?E CARE‘ CA;?E
Customers | Customers | Customers | Customers | below FPL | above FPL
below FPL | above FPL Customers | Customers | Customers | Customers

Customers assigned to rate treatment or control 3,023 3,773 398 306 745 2,580 2,653 2,375 2,537 2,573 37 21,000
Customers transitioned to pilot rate (or control custome| 2 951 3,692 390 302 735 2,547 2,616 2,352 2,503 2,538 35 20,661
Customers enrolled as of 12-31-2016 2,621 3,394 332 264 678 2,423 2,278 2,038 2,337 2,190 28 18,583
Ineligible Post-Rate Assignment 68 44 7 3 18 30 212 175 69 223 3 852

Ineligibles, Prior to Rate Change Process 3 1 0 0 0 1 0 1 0 0 1 7

Ineligibles, During Rate Change Process 11 10 1 0 4 4 6 7 6 10 0 59

Ineligibles, Post-Rate Change 54 33 7 3 14 25 206 167 63 214 2 788
Moved Post-Rate assignment 251 177 51 33 36 70 130 101 110 107 4 1,070

Moves, Prior to Rate Change Process 4 5 2 0 0 0 3 0 5 1 0 20

Moves, During Rate Change Process 12 9 0 2 0 3 12 5 7 8 0 58

Moves, Post-Rate Change 235 163 49 31 36 67 115 96 98 98 4 992
Opt-Out Post-Rate Assignment 83 158 8 6 13 57 33 61 21 53 2 495

Opt-Outs, Prior to Rate Change Process 9 21 1 0 2 11 5 4 4 6 1 64

Opt-Outs, During Rate Change Process 4 17 1 0 0 5 1 2 1 2 0 33

Opt-Outs, Post-Rate Change 70 120 6 6 11 41 27 55 16 45 1 398
Total 402 379 66 42 67 157 375 337 200 383 9 2,417
Attrition rate 13% 10% 17% 14% 9% 6% 14% 14% 8% 15% 24% 12%

0 Nexanr
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Figures £-1 through 42-3 show the cumulative opbut rates over time for each test cell and climate
region The cumulative number of ogiuts is highest in the hot region, second highest in the moderate
region and lowest in the cool region. The number of control custendropping out is very low in all
climate regions. The cumulative eptit rate in the moderate and cool regions is below 2% for all
customer segments and rates. In the hot region, the-opt rate exceeds 2% for four custormer
segment/rate combinations,llkof them involving nofCARE/FERA customeidmost 4.5% of non
CARE/FERA customers on Rate 3 in the hot climate region have dropped out of th©sardjl, opt

out rates were slightly higher faoron-CARE/FERA customers than for CARE/FERA custdthiéesthere

is evidence of an upturn in the oput 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 peoid.

Figure 4.2-1: PG&E Opt Outs by Month i Hot Climate Region

Rate 1 Hot, Below 100% FPG ====Rate 1Hot, Senior
Rate 1 Hot, CARE -===Rate 1 Hot, Non-CARE
Rate 2 Hot, CARE ====Rate 2Hot, Non-CARE
Rate 3 Hot, CARE ====Rate 3Hot, Non-CARE
Control Hot, Below 100% FPG ====Control Hot, Senior
Control Hot, CARE ====Control Hot, Non-CARE
5.0%

3 4.5%

o

%4_0%

o 3.5%

&

£ 3.0%

o

'§ 25%

£20%

E 1.5%

o

3 1.0%

w—

3 0.5%

%

0.0%

Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16

Figure 4.2-2: PG&E Opt Outs by Month 7 Moderate Climate Region
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Figure 4.2-3: PG&E Opt Outs by Month i Cool Climate Region
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Figure 4.24 shows the cumulative percent of customers thategbbut of each tariff for the CARE/FERA,-G#&RE/FERA segments and for the

G20Ff LR2LMzZ I GA2y | ONRP&aa tD39Qa aSNBAOS GSNNRG2NE | delbwfo MizateS ® ! & & ¢
and segments. The lowest cumulatpercent opt out was for CARE/FARE customers on Rate 3 and the highest was@ARBHERA

customers on Rate 3. For the service territory as a whole, there is no meaningful difference in the cumulative percemttsfagubss the

three rates.

Figure 4.2-4: Opt Outs by Rate and Customer Segment for the PG&E Service Territory

CARE Non-CARE CARE and Non-CARE
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Figures £-5through4.2-7 show the overall attrition rate over time for each climate region, customer
segment,and TOU rateAs seen ifFigured.2-4, the cumulative attritions quite constant over time in

the hot region, with the final attrition rate ranging from a low of roughly 4% for the-GA&RE/FERA
control group and a high of nearly 12% for CARE/FERA customers on Rate 3. The attrition in the
moderate and cool climate remns 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 thoselpe

Figure 4.2-5: PG&E Attrition by Month 7 Hot Climate Region

Rate 1 Hot, Below 100% FPG ====Rate 1 Hot, Senior
Rate 1 Hot, CARE -===Rate 1 Hot, Non-CARE
Rate 2 Hot, CARE -===Rate 2 Hot, Non-CARE
Rate 3 Hot, CARE -===-Rate 3 Hot, Non-CARE
Control Hot, Below 100% FPG ====Control Hot, Senior
Control Hot, CARE ====Control Hot, Non-CARE
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Figure 4.2-6: PG&E Attrition by Month i Moderate Climate Region
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Rate 2 Moderate CARE ====Rate 2 Moderate Non-CARE
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Figure 4.2-7: PG&E Attrition by Month 7 Cool Climate Region
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4.2.4 Education and Outreach Material

Study participants recedd 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 & scheduleak ped offpeak period

definitions, and general usage shifting strategy that was presented in the Welcome Kits. Customers in
SFOK GNBFGYSYy(d 3AINRBdzZI NBOSAGSR 2dzi NBI Pddictdridd SNA I £ S
I 2y GNRBTE & RSLIS Y Rek segmed.yheinkt&ialNdiff@etrdn hgir message regarding the

LI NOAOALI yiQa FGGAGdzZRS (261 NR GKS adGdzRéed ¢KS /I NB
6SO02YS | LI NI 27F [/t AT2NYA IPoedict antCoritryf SatddiaBwasS NH & T dzii dz
SYGAdf SR a¢KAAa adzYYSNE &2dz KIS GKS O2ydiNRf G2 ak
of the Careful Consideration leads the reader to believe they are involved in a larger effort to reduce
emissions, whereas theredict andControl material evokes a very practical or utilitarian message.

4.2.5 Operational Challenges and Lessons Learned

t D39Q& SELISNASYOS AYLX-8 YApilotthgsHenbrated a muBiBeAoRissighish | £ h L
that may inform future pilots or the future trartgdn of larger customer groups onto TOU ratesisTh

subsection summarizdsey 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) lessoed lear

from the Planning and Initiation phase, 3) lessons learned from the Recruitment phase, and 4) lessons

learned from the Operations phase.

General
Lessons learned:

A Clearly defined pilobbjectiveshelped minimize scope creep.

A Closeand disciplineccoordination within PG&E helped enable an-ime and onscope pilot
launch
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A Tight timelinessometimeded to target completion dates for some milestorteat were too
optimistic.

A Collaboration across the three I0W@smabled the sharing of lessons learned in #&ake, which
proved useful throughout the implementation process.

Objectives The objectives of the Oph TOU pilot were clearly defined from the beginning, and it was a
product of extensive collaboration among multiple stakeholders prior to the statiaf
implementation. The objectives, which are outlined in detail in the Nexant-birtése Pricing Ogh
Pilot Plard8 were a useful reference point that has helped govern the entire implementation process,
from planning through operations. PG&E feelegdt objectives played a key role in keeping the pilot
focused and limiting scope creep.

Coordination Implementing a pilot the size of the Qpt TOU Pilot, particularly within such laost time

frame, required a significant amount of disciplined coordimatamong 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 risksh&se meetingsvere critical in facilitating coordination across watteams, as it

allowed individual contributors to discuss interdependent deliverables intima!.

Tight timelines The project timeline was highly aggressive, with targets that wergeroptimistic 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-bme 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 SifiE and SDG&E. PG&E found it
useful to maintain a regular cadence of crd@4J) meetings to raise issues and develop or share
solutions giverhat the other two 10Us were also implementing pilots of similar scope on a similar
schedule. Even greater collatadion across 10Us, specifically within particular weirkams, from the
start of the project would have been beneficial.

Planning and Initiation Phase
Lessons learned:

A TheLJA f 2 0 NB O NbZGEneRgdiextrerhdyBaluable insights that helpeaini the
broader recruitment campaign.

A Process mapbelped establish a common understanding of the®py t Af 21 Qa {1S& 2LJS
processes and facilitated the close coordination of activities across lines of business. However,
due to timing and resource ogtraints 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 duringhie operations phase.

A Each piece aharketing collateral required several versionadding substantial complexity to
the initiation process.

“8George, S., Sullivan, M., Potter, J., & Savage, A. (2015)offisse Pricing Ogin Pilot PlanNexant Inc.
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Theplanning and initiation phase began in January 2016, after PG&E filed its advice letter with the

CPUC, and exteled to the start of the pilot launch in June 2016. During this period, PG&E developed its
YENL SGAYI YFEGSNREFE &Y - DKSKR $ad@votramnSRONHZAR YBET A
operational processes, and trained customer service reprasgises in the leaelp to the pilot launch.

I YF22N) O2YLRYSyld 2F (GKS LI I yy-A ¢ aradpretesii®oned & G KS LI
recruiting an initial small batch of customers onto the pilot ahead of the full recruitment campaign in
order totest 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
($175 and $250) and two delivery mechanisms (FedEx and USPS}histpiopulation. 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 ot large enough to warrant the higher cast 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 the pretestinformedPG&E) &  toJsehdypilot inviations to 348,750 customers in

its full recruitment campaigim order tosafely generate the minimum number of acceptances to fulfill

the sampling requirements of the pilot design.

PG&E found that the preest was an extremely useful exercise that enabRG&E to develop a cest

effective offer that would incentivize participation without overspending. Thetpst also generated

acceptance rates that helped PG&E calibrate the recruitment effort to avoid recruiting too few
customers (which would have afié@lS R t D39 Qa FoAfAGe G2 €1 dzyOK 2y GAY
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 operationghase, PG&E developed several process maps to document the

customer onboarding and support processes, including rolesand®2ahcf & | ONRP aad t Dg9Qa f ;
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, partictyahose related to IT systems and reporting

requirements, were initially underestimateltading to the need for realme 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

GKSY Ayi(2 tD39Qa adlyRFNR GNXAYyAy3d LINRPOSRdAzZNBa ¢ 2 dz

PG&E also found that the large number of versions for each piece of marketiatgral 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 group$ie number of versions multiplied quickly. Each unique piece of
O2ftfFGSNYIf ¢Syl GKNRdAzZZK tD39Qa AYUSNYylrt ljdzrtAade O
tracked. This led to significant demands on internal resources and it is unclear whether teféoir

and expense brought commensurate benefit. PG&E will consider the impact of multiple collateral

versions carefully in futurgotentiallymuchlarger andmore complex, customer transitions to TOU

rates.
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Recruitment Phase
Lessons Learned:
A Having asingle teamdedicated to customer recruitment and enrollment helped ensure that
PG&E could recruit the required number of customers within the short timefravadable
A Recruitment require:d more Igbor hours tha}n initiallxexpected, largely dtgmsbtbome[ o
questionsl 6 2dz0 UKS LIAf20Qa StAIAOAfAUE NBIdZANBYSYU:S
Recruitment begauuringthe week of March 27, 2016, with the first batch of 348,750 letters
distributed to customers that week, and enrollments were accepted througliitbieweek 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 custonrgosthe pilot.

PG&E contracted with a third party consultant eng as the first point of contact for all three

enrollment channels: website, call center, and mail. This allowed for ecaettinated 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 enroliment oncendleémum numbers were reached.

The arrangement also enabled data from the enrollment survey to be routed to a single databade
allowed for quick ad hoc analyses throughout the recruitment phase.

While the recruitment process went smoothly overall, tabor requirements to complete the

NEONHzZA GYSyli SEOSSRSR tDg9Qa AyAldAlf SELSOGIGAZ2Yyad
time that customer service representatives needed to spend on the phone with prospective pilot

enrollees. A significantumber 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 enoughdosdg affect the

recruitment effort.

Operations Phase

A Many processes and tools developed for the @pPilot are not scalable to a broader rollout of
residential TOU rates.

A The rollout of the end of summer survey was hampered by technical bandwid#sisstich
affected the customer experience. Survey delivery should be spaced out to mitigate these risks
in the future.

A The need to produce several unanticipated customer communicalieces exacerbated
t Dg9Qa NBaz2dz2NOS O2yaiNrAydao

A The aloption rate of the smartphone appwas mucHower 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 possjblenecessarily desirahlto fully develop and integte
pilot-4 LISOAFTAO LINRPOS&aasSa [yR G22fta Ayid2 tDg9Qa 2@SNIf
operational processes and tools were developed to facilitate pilot operations.
For example, PG&E established temporary online microsites forgaittitipants that were not
integrated with its primary website and customer portalyw.pge.com In addition many billing
operations processes, such as identifying customers that become ineligible to continue pargipat

¢ Nexanr 69


http://www.pge.com/

PG&E Evaluation

the pilot (e.g. due to qualifying for a Medical Baseline Allowance or joining another PG&E program such

Fa {2€tFNJ/K2A0S 2NJ {YINIwlidSos KFER (2 0SS LISNF2NXS
unique reporting requirements, such as the dge document when customers became ineligible and

0§KS NBlFaz2ya gKezr fSR G2 FTRRAGAZ2YIE YlydzZt GNIyalo
KFa 0SSy ofS (2 YSSi GKS LAft20GQa o0dza Ay Sabey NSIj dzA N.
lesson learned is that the vast majority of these procesgéisieed tobe 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 admatistr process. Pilot participants

across all three 10Us received tred of summer2016 survey at the same time, which overloaded the
AdzNSeé FTRYAYAA(GNI 62NRa ASNUSNE |yR I FFSOGSR Odzad?2
their invitation. Thke survey administrator also did not anticipate the volume of calls that the survey

g2dZ R ISYSNI iSSP ¢KS Lh'a dzyRSNBaldAYIGiSR Odzad2YSNE
soon as possible. Future surveys should be administered in waves tatmitig 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 oversubcription 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 custonperiexce, but improved

planning of all marketingelated 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 tm&nResults from the most recent

email marketing effort in January 2017 were disappointing with unique-ttiidugh rates of X 1.8%,

which underperforms averages for both industry and PG&E residential emaidltelicigh rates. In

addition, registratbn of the app is a somewhat complicated process, which led to some attrition. A total

of 600 users (out of about 6,000 who werHferedthe app) downloaded the app, and only about half of
them completed the registration process. PG&E is considering teaapp 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 Pa&E
CPU NB&az2fdziAzy | LikgNiRLRaydad imfactshestimaidok tide peak and off
peak periods and for daily energy use for the following rates, custeegmentsand climate regions:

A Seniors, CARE/FERA customeostCARE/FERA customarsd households with incomes below

MnmE: 2F CtD Ay tDJBRae]1 K2dG Of AYF (OGS NBIAZ2Y

A C2NJ Lttt GKNBS NridsSa F2N)Htf OdAUG2YSNB Ay tD39Q
Ay tDg9Qa K20 FyR YaadRSNI 4GS Of AYIFIGS NBIA2YyaAT

A For CARE/FERAanddon w9k CO9w! Odzali2YSNAR 2y SIFOK NXdS I ON
whole.

In addition to theserequired segmentdNexantestimatedload impacts foCARE/FERA and nron
CARE/FERA customers for each rate for each climate régiad impacts are reportelaere for each
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rate period for the average weekday, average weekend and foavieeagemonthly peak day for the
summer months of July, August and Septenibfar each rate, climate zone and customer segment
summarized abovdJnderlying thevalues presenteih the report are electronic tables that contain
estimates for each hour of the day for each day type, segment and climateanonfer each month
separately.These values are containedkmxcel spreadsheethat areavailable upon request through

the CPUFigure 43-1 shows an example of the content of these tablesRG@&E Rate 1 for all eligible
custamers in the service territoryRull down maus in the upper left hand cornetlow users to select
different customer segments, climate regions, day ty(eg., weekdays, weekends, monthly peak day)
and time period (individual months or the average of July, August and September).

“9 Estimaes were not produced for the month of June because enroliment 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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Figure 4.3-1: Example of Content of Electronic Tables Underlying Load Impacts Summarized in this Report
(PG&E Rate 1, Average Summer Weekday, All Customers)

0, 1 0, 1
Segment Al Period Reference Treat kW | Impact Percent | 90% Confidence Hogr Reference TreatkW | Impact Percent 90% Confidence Price Period
kW Impact Interval Ending kW Impact Interval
1

e
Rate Rate 1 Peak 1.04 0.98 0.06 5.8% 0.06 0.06 0.51 0.51 0.00 -0.1% -0.01 0.01 $0.28 Off Peak

Month July, August, September 2016 Partial Peak N/A N/A N/A N/A N/A N/A 2 0.45 0.45 0.00 -0.3% -0.01 0.00 $0.28 Off Peak
Day Type Average Weekday Off Peak 0.59 059 | 000 @ -04% = 000 | 0.00 3 041 041 0.00 0.0% -0.01 0.01 $0.28  Off Peak
Treated Customers 6,428 Super Off Peak ~ N/A N/A N/A N/A N/A N/A 4 0.39 0.39 0.00 0.8% 0.00 0.01 $0.28 Off Peak
Daily kwh 16.43 1617 | 026 | 16% @ 022 | 030 5 0.39 0.39 0.00 0.8% 0.00 0.01 $0.28  Off Peak
6 042 041 0.00 1.1% 0.00 0.01 $0.28  Off Peak
A - 7 048 048 0.00 -0.2% -0.01 0.01 $0.28  Off Peak
Price perkWh ~ ——Reference kW~ ——Treat kW =~ ——— Impact 90% Confidence Interval 8 053 0.54 001 1.6% 0.02 0.00 $0.28 Off Peak
1.20 $0.70 9 0.54 0.54 -0.01 -1.2% -0.01 0.00 $0.28  Off Peak
o 10 0.55 056 -0.01 -1.7% -0.02 0.00 $0.28  Off Peak
1.00 $0.60 11 057 058 -0.01 -1.5% -0.02 0.00 $0.28  Off Peak
/ \ 12 0.61 0.62 -0.01 -1.3% -0.02 0.00 $0.28  Off Peak
0.80 $0.50 . 13 0.67 0.67 -0.01 -1.0% -0.02 0.00 $0.28  Off Peak
/ \ 3 14 0.73 073 -0.01 -0.9% -0.02 0.00 $0.28  Off Peak
. 0.60 $040 15 0.80 0.80 -0.01 -0.7% -0.02 0.00 $0.28 | Off Peak
< S~ /_/ g 16 0.89 0.89 0.00 0.4% -0.01 0.01 $0.28  Off Peak
040 T g 17 0.98 0.93 0.05 5.2% 0.04 0.06 $0.37 Peak
Y 18 1.06 1.00 0.06 6.0% 0.05 0.07 $0.37 Peak
e B BN BB EEEEEE B EEEEEBEEEEEI %020 19 100 102 0.07 6.4% 0.06 008 | $037 | Peak
000 | i 5 IENEEEN I H N | 010 20 1.05 0.99 0.06 5.7% 0.05 0.07 $0.37 Peak
' MK I HHEHHEBEB) : 21 1.01 0.96 0.06 5.5% 0.05 0.07 $0.37 Peak
iyl i S EEEEEEEEEEEEEEEEEEENEEN] L s000 2 0.92 091 0.01 1.3% 0.00 0.02 $0.28  Off Peak
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 23 0.77 0.77 0.00 05% | -0.01 0.00 $0.28 | Off Peak
Hour Ending 24 0.62 0.62 0.00 -0.2% -0.01 0.01 $0.28  Off Peak
Daily kWh ~ 16.43 16.17 0.26 1.6% 0.22 0.30 N/A N/A
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Table 43-1 shows the weights used when aggregating CARE/FERA ai@ARE/FERA customers within
each climate region and when aggregating across climate regions to produce estimates at the service
territory as a wholeTheweights are hsed on the eligible populatioczontained 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 I_3|_Iot : Weight Regon
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 43-2 shows the weigts 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 weightsra based on the number of customers that were dledinto the
studyfrom the general population recruitment category in the hot climate regiince customers in

the subsegments (e.g., below 100% of FPG, 100 to 200% of FPG, seniors) contained in this general
population group were not over or under saiad, the shares of each stgggment in this group are
conceptually analogous to the shares in the CARE/FERA ar@AREBE/FERA segments contained in
other climate regions

The remainder of tlis section is organized by rate treatmegithat is, load impad are presented for
each relevant customer segment and climate region for each of the three. Fadlewing the summary
for each rate, load impacts are compared across ratbgs comparison is made only for the hours
within each peak period that are conan across all three rates (6 to 9 PMBgcause the rates differ
with respect to the length and timing of peak and-p#ak periods, differences in load impacts across
rates for any particular rate period may be due not only to differences in prices \hithirate 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 customeélswever, ony a few hundred customers successfully
downloacedthe app This small sample size does not support estimation of load impacts for this self
selected group of customerSurvey information on customer perceptions about the smart phone app is
summarized in &tion 45.2.
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Assignment

Table 4.3-2: Weights Used to Aggregate Sub-segments Into CARE/FERA and Non-CARE/FERA Segments
in the Hot Climate Region

FPG

Senior

CARE | Proportion

Sample

(SP)
1.6%

Proportion
in "General

Population

(GP)
2.3%

Weight
(GP/SP)

141

Assignment

Sample
CARE | Proportion

(SP)
1.8%

Proportion in
"General
Population™

(GP)
2.3%

Weight
(GP/SP)

1.29

N N
N
Y 11.3% 14.6% 1.30 Y 16.8% 14.6% 0.87
0, 0,
<100% N N 1.1% 1.1% 1.04 <100% N 0.5% 1.1% 2.09
Y 11.7% 6.3% 054 Y 6.9% 6.3% 0.91
N N 2.0% 3.3% 1.68 N 3.2% 3.3% 1.03
Y 6.9% 10.2% 147 Y 11.9% 10.2% 0.86
I | 100-200% Rate2 | 100-200%
Contro 00-200% N N 3.3% 3.3% 0.99 ate 00-200% N 2.9% 3.3% 111
Y 18.4% 7.7% 0.42 Y 9.1% 7.7% 0.84
N N 13.9% 24.2% 1.74 N 20.2% 24.2% 1.20
Y 2.3% 3.1% 1.33 Y 3.6% 3.1% 0.88
> 0 > 0
200% N N 23.4% 22.0% 0.04 200% N 20.8% 22.0% 1.05
Y 41% 1.8% 0.45 Y 2.2% 1.8% 0.85
N N 1.4% 2.3% 1.69 N 1.6% 2.3% 1.42
Y 11.5% 14.6% 1.27 Y 16.9% 14.6% 0.87
< 0 < 0,
100% y N 1.3% 1.1% 0.90 100% N 1.1% 1.1% 1.05
Y 11.6% 6.3% 054 Y 6.6% 6.3% 0.95
N N 1.9% 3.3% 1.80 N 3.5% 3.3% 0.95
Y 7.6% 10.2% 135 Y 12.7% 10.2% 0.81
- 0, - 0,
Rate 1 | 100-200% N N 4.2% 3.3% 0.78 Rate3 | 100-200% N 3.0% 3.3% 1.09
Y 17.8% 7.7% 043 Y 9.1% 7.7% 0.84
N N 13.8% 24.2% 1.76 N 20.8% 24.2% 1.16
Y 1.8% 3.1% 1.70 Y 3.1% 3.1% 1.02
>200% >200%
00% v N 23.6% 22.0% 0.93 00% N 19.6% 22.0% 1.12
% 3.6% 1.8% 051 Y 2.0% 1.8% 0.92
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4.3.1 Rate 1l Key Findings for PG&E Rate 1

t Dg9Qa wl tp&iodwatehwith alpeatpeasiad
.| On average, customers on Rate 1
from 4 to 9 PM on weekdayt summer, for electrict | raquced peak period usage by almost

usage above the baseline quantity, prices equal 6%. The average load reduction was
roughly 42.00/kWh in the peak period and 38/kWh | highest in the hot climate region,

in the oftpeak period All usage on weekends is pricefl S€cond highest in the moderate region

. - - and lowest in the cool region.
at the.off peak prlce For usage.below.the baseline CARE/FERA customers had lower
quantity, a credit of 11.%/kWh is applied

average load reductions than non-
Figure 43-1 shows the average pegeriod load %RE/ FIIEdRA customer:?. Senior
NBRAZOGA2Y Ay LISNDSydr3s ﬁ'a%si@;}g s indhe ot cimate .egion £ 4 \3 ¢ Dy 9

. . _ reductions very similar to non-
service territory as a whole and for each climate senior households. Load reductions for

region Figure 43-2 shows the absolute load impacts | households with incomes below 100%
for each regionThe linesisecting the top otachbar |0 f FPG I n PG&EOGS hd

in the figures show the 90% confidence band for each did not produce statistically significant
estimate. If the confidence banéhcludes 0, it means THELBIENS 11 [pEal REmeel [tk

that the estimated load impacts are not statistically different from 0 at the 90% level of confidénce
the confidence bands for two lbedo na overlap,it means that the observed difference in the load
impacts acrosthe two bars is statistically significarf.they do overlap, it does not necessarily mean
that the difference is not statistically significatiin these cases;tests were calalated 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)

8.0%

7.0%

6.0%

5.0%

4.0%

3.0%

20%

1.0%

Percent Impact during
Peak Period

0.0%

Hot Moderate
Climate Region
mPercent Impact 5.8% 6.7% 4.6% 4.0%
kW Impact 0.06 0.11 0.04 0.02

% For further discussion of this topic, sk#ps://www.cscu.cornell.edu/news/statnews/stnews73.pdf
*IThe test was applied at the 90% confidence level which means thatla¢ exceeding 1.65 indicates statistical significance.

*2pPG&E Raté summer impacts represent July through September 2016
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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 figuszall ofthe averagepeakperiod loadimpacts for the service territory as a whole
andfor each climate region agtatistically significant at the 90% level of confideron average, pilot
LI NIAOALI yiGa | ONRPaa t Dg 9perind eleQrNiIy As®y55.880 ONDORWISS NEB
across the fivéhour peak period from 4 to 9 PMhe average peageriod load eductions range from a
high of 6.7% and 0.1K4W in the hot climate region to a low of@% and 0.02 kW in the cool climate
region In the moderate climateegion, load reductions equal 44 or 0.04 k\WThe variation in

absolute impactscross climate regiorismuchgreater than the variation in percent inaptsdue in

large part to variation irlectricityusage (e.g., the reference load) across regamts all differences
across regions are statistically significdfdr percentage impacts, the difference is statistically
significant between the hot and medate regions but not between the moderate and cool regions.

Table 43-3 shows the average percent and absolldadimpacts for each rate period for weekdays and
weekendsand for the average monthly system peak darythe PG&E service territory as a vil@and

for the participant population in each climate regidrhe percent reduction equals the load impact in
absolute terms (kW) divided by the reference lo&taded cells in the table contain load impact
estimates that are not statistically significaattthe 90% confidence levélhe percentage and absolute
values in the first row of able 43-3, which represent the load impacts in the peak period on the
average weekday, equal the values showFigurest.2-1 and4.2-2, discussed above

*3The 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 ofshauhe peak period to determine the total
reduction in electricity use (kWh) that occurred over the period.
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Table 4.3-3: Rate 1 Load Impacts by Rate Period and Day Type>*
(Positive values represent load reductions, negative values represent load increases)

Day Type
Peak 4PMto9PM 5.8% 6.7% 4.6% 4.0%
Average Weekday | Off Peak| 2 A'\foti;' ':,\'\/f' 9PM 459 | 0.00 04% | 081  0.00 00% 051 | 000 07% | 036 | 0.00 -1.0%
Day All Hours 068 | 001 16% | 097 | 002 23% | 058 | 001 09% | 039  0.00 0.3%
Off Peak All Hours 071 | o001 12% | 1.02 | 002 19% | 060 | 0.00 06% | 040 000 -0.5%
Average Weekend
Day All Hours 071 | 001 12% | 1.02 | 002 1.9% | 060 | 000 06% | 040  0.00 -0.5%
Peak 4PMto 9 PM 136 | 0.10 75% | 211 | 0.16 75% | 114 | 011 95% | 051 000 0.9%
Monthly System | ¢ poqy| 12AMI0OAPMOPM (o0 | 61 | 1206 | 101 | 001 | -1.0% | 060  -001  -09% 036 | -001 | -3.3%
Peak Day to 12 AM
Day All Hours 084 | o001 17% | 124 | 003 21% | 071 | 002 26% | 039 | -001 | -2.2%

** Shaded values are NOT statistically significant at the 90% level of confidence.

v Nexanr ”



PG&E Evaluation

The reference loads shown in Table-8.@&presentsestimates of what customers on the TOU rate

would have used if they had not responded to théprsignals 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 periodsiipatant to keep in mind a reduction in
peakperiod usage could result from conservation (e.g., using air conditioning during the period without
doing any precooling or without experiencing a snapback effect after the end of the period) or from
load shifing (doing laundry in the ofbeak period rather than the peak period). An increase irpetik

usage could be the result of load shifting from the peak to thepetik period, from increased energy

use during the offpeak period unrelated to load shiftijn(e.qg., less careful attention to lighting usage
because rates are lower in the gf€ak period), or both.

As seen in th@able 4.33, on the average weekday, there were small but statistically significant load
increases in the ofpeak period in the seice 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 valodbke 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 Tahl@3, for the service territory as a whole, there was a 1.6%

reduction in déy 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 gigant.

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 kWR? Over three months,tiis 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
NRdzZKf & odp YAffA2Yy Odzal2YSNA AYy t D39 QaoninSNIBAOS
electricity use over the threenonth 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
Odzati2 YSNB 6K2 NBOSA RBhdts prdgrard i201% 2 YS 9y SNHE@

hy t Dg 9 Qa-peak piics are Ih effedt &l 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 orthe 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. Wineltiplied by 24 hours, the estimate kWh reduction equals 0.26
kWh per day.

* Sullivan, M.& Savage, A. (2@) 2014 Energy Efficiency Savings Estimates, Pacific Gas and Electric Company, Home Energy
Reports ProgrammNexant Inc.
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The monthly system peak day estimates represent the average across thenthedeays, one each in
JulyAugust] YR { SLIiSYOSNE 6KSy tDg9Qa aeadsSy LISIF1TSR Ay
which impacts are estimated for all demand response programs and is included here so that results can

be compared with other rate andemand 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 dbsaoluezluction,

0.10 kW, is significantly greater than on the average weekday (0.06 kW).

Figures4.3-3 and4.3-4, respectively, show the percentage and absolute peak period load impacts for
Rate 1 for CARE/FERA and-@ARE/FERA customers for the sertgcgtory as a whole and for each
climate regionFor the service territory as a wholand in the hot and cool climate regigrmth the
percent and absolute load impacts in the peak period are greater fofGWRE/FERA customers than for
CARE/FERA custers, often significantly greateFor example, in the hot climate region, the average
weekday peak period reduction87% and 0.14W for nonCARE/FERA customers whereas for
CARE/FERA customers, the average reductio2%s 8 0.05 kWwhich is only onghird as much as for
non-CARE/FERA customdread reductions in the cool climate region are significantlytless in the

hot regionfor both segments and the difference between the two segmengdss significant
Interestingly, in the moderate climatregion, the difference between the two segmentsnsall and is

not statistically significant

Differences between the hot and cool climate regions and CARE/FERA aGAR&IFERA are typically

driven by the differing levels of discretionary lo#&s stown in Table 457, n hot clmate regions more

customers haveir conditioning compared to the cool regions. Air conditioriglgperatureis

something relatively easy @djustandrelatively small adjustments can produasignificantdifference

in eledricity usage. Customers in the cool regions vitha y Q (air €ohddiéhinghave fewer

discretionary loads that can be adjustedreduce energy usage. Similarly to the differences in

discretionary load between the hot and cool climate regions, CARE&tERMers with lower incomes

typically have less discretionary lgaahd are less likely to have air conditionimighin a given climate

region than nonCARE/FERA customeérsK A £ S | ANJ O2yRAGA2YyAYy3a 26y SNEKA L]
influencing the findingsdt 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)

12.0%

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

Percent Impact during
Peak Period

T

CARE

All

Non-
CARE

CARE

Hot

Non-
CARE

CARE

Non-
CARE

Moderate

CARE

Cool

Non-
CARE

m Percent Impact

3.1%

6.8%

3.2%

8.7%

3.9%

4.7%

1.4%

4.6%

kW Impact

0.03

0.07

0.05

0.14

0.03

0.04

0.01

0.02

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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Table 43-4 shows the estimated load impacts for each rate period and day type by climate zone and for
the service territory as a whole fmon-CARE/FERA customers drable 43-5 shows the estimated

values for CARE/FERA customkrshould be noted that, for the service territory as a whole,
CARE/FERA customers have average-peaé&d loads that are slightly larger than rR@AREERA
cusobmers (1.08 for CARE/FERA and 1.02 for@ARE/FERA) but within each climate region,
CARE/FERA customers use less electricity during thepeeiakl than norRCARE/FERA customdrsthe

hot, moderate,and cool climate regions, neBARE/FERA households 1486,25%,and 10% more
electricity during the peak period, respectively, than do CARE/FERA hous&hwlitisr ratios exist for
average weekday daily electricity u3énis pattern across and within climate regions reflects the fact
GKFG Ay t Beai@rp agréatdrihgderd & 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 tffamaily housing than non
CARE/FERA customers.

For the service territory as a whole, both customer segments redlacerage daily usage on weekdays
by more than 1%0n weekends, nolCARE/FERA customers reduced electricity use by 1.4% while
CARE/FERA custers had a smaller reduction in electricity use (0-8%6)he hot climate region, nen
CARE/FERA customers reduced electricity use on weekdays by 3%, nearly three times more than for
CARE/FERA customers (0.9#%6)he cool climate region, CARE/FERA custeriad a small but

statistically significant increase in daily electricity use on weekdays whikCAGE/FERA customers had
a small, but statistically insignificant reduction in electricity.use
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Table 4.3-4: Rate 1 Load Impacts by Rate Period and Day Type i Non-CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

Hours Ref.
kw

Day Type Period

AII NonCARE

Rate 1
Hot NonCARE

Impact Ref. Impact Ref
kW Impact kw kW Im pact

Moderate NorCARE

Cool NoRCARE

Impact Ref. Impact
kW Im pact kW kW Im pact

4PMto 9 PM 6.8% 8.7% 47% 4.6%
Average Weekday | Off Peak| 2 A'\fot‘i; :l\'\/l"' 9PM 000 | -06% | 084 000 01% @ 053 | -001 | -14% | 037 000 @ -0.8%
Day All Hours . 0.01 17% | 101 | 003 30% | 060  0.00 05% & 040  0.00 0.6%

I N R A N N R N S S S R R R
Off Peak All Hours 071 | 001 14% | 107 | 003 27% | 062  0.00 03% 042 000  -0.2%

Average Weekend

Day All Hours 071 | 001 14% | 107 | 003 27% | 062 000 03% | 042 000  -0.2%

I N R A N N R N S S S R R R
Peak 4PMto9 PM 0.12 91% | 227 | 022 96% | 120 | 013 | 10.7% | 051 0.0 0.4%
Monthly System | ¢ peq 12AM 104 PM, 9 PM 001 | -16% | 106 | -001 | -11% | 062 001 | 1% @037 | -001 | -3.8%

Peak Day to 12 AM

Day All Hours 0.02 20% | 131 | 004 27% | 074 | 002 27% | 040 | -001 | -2.7%
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Table 4.3-5: Rate 1 Load Impacts by Rate Period and Day Type i CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

Rate 1
AII CARE Hot CARE Moderate CARE Cool CARE

Day Type Period Ref. Impact Ref. Impact Ref Impact Ref. Impact
kw kw Impact kw kw Impact kw Impact kw kW Impact

Peak 4PMto 9 PM 3.1% 3.2% 3.9% 1.4%
Average Weekday | Off Peak| 2 A"fg“i; /';,\';"' 9PM 960  0.00 03% 076 000  -02% 045 001 33% | 033 | 001 | -16%
Day All Hours 070 | o001 12% | 090 | 001 09% | 050 | 002 35% | 036 | 000 | -08%

! ! ' [ {tr ‘-t {tr {r ‘[ [ [ [ |
Off Peak All Hours 072 | 000 06% | 094 | 0.00 05% | 051 | 001 24% | 036 | 001 | -1.8%

Average Weekend

Day All Hours 072 | 0.00 06% | 094 | 0.00 05% | 051 | 001 24% | 036 | -001 | -1.8%

! ! ' [ ‘tr ‘-t ;tr {r ‘[ [ [ [ |
Peak 4PMto 9 PM 136 | 0.04 33% | 187 | 007 36% | 085 002 19% 048 001 2.5%
Monthly System | ¢ pogy 12AM©0APMOPM g2 560  04% 093 001  -07% 050 @ 001 17% = 034 000  -1.4%

Peak Dgt to 12 AM

| Dbay | AiHows | 085 001 08% | 113 | 001 08% | 058 | 001 18% | 036 000  -0.4%
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4 RA&AO0Odza&dSR SINXIASNIAYy G(GKA& &aSOGA2y>X OSNIIFAY 3INP
serviceterritory. TKS  / 2YYA daA2y Qad wSazfdziAzy | LIINBGAY I t D3 9C
estimated forRate 1 in the hot climate region for senior households and for households with average

incomes below 100% of FPR&gure4.3-5 shows the percenioad reduction during the peak period on

average weekdays for each of themestomer segments anfigure4.3-6 shows the load impacts in

absolute termsTable 43-6 shows the estimated values for other rate periods and day types for each

segment and for the hot climate region as a whole.

Acomparison of the values igures4.3-5 and4.3-6 with those for the hotregion inFigures4.3-1 and
4.3-2 shows that load impacts faenior householdsvere very similar to the hot climate region,
participant population as a whole in both percentage (7%) and absolute (0.10 kW) Térenseference
load for senior householdd.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
St SOGNROAGE GKIY GKS I @SNI IS Odzaldad vpadtd ikthleoff D3 9 Qa K
peak periodwhich were not statistically different from 0, and 8% reduction in daily energy use on
weekdays indicates that senior households did more conservation than load shiftiisgconservation
effect carried over intolie weekend, which showed1a7% load reduction on average over the summer
Peakperiod 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 refeagisomere
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 neBARE/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 addhon9 k CO9w! K2 dzaSK2f Ra
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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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)
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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 populatibimese households did not reduce load at all

during the peak period (the estimadevalues were not statistically different from. ) fact, low income

households increased usage significantly in thepefik period on average weekdays, monthly system

peak days and on the weekeridaily electricity use increased by roughl9% on weeklays andl.6%

weekendslt is also worth noting that reference loads for these households weegly identicato

loads for CARE/FERA customers in the hot climate regiah@vn previously imable 43-5) and were

only about7%lower than the overall ppulation in the hot climate regiariPut another way, low income
K2dzaSK2f R4A FNB y203 2y I @SNF3IS>T f 2 doutthwydedw 2F St SO
responders to TOU price signals in this instatice

AsseeninSectonBB adzA G4 Ay {/9Qa aSNWDAOS GSNNRG2NE NB l[dAdGS RAFTTFSN
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Table 4.3-6: Rate 1 Load Impacts by Rate Period and Day Type for PG&E
for Senior Households and Households with Incomes Below 100% of FPG
(Positive values represent load reductions)

Rate 1

Peak 4 PMto 9 PM -0.01 -0.4% 7.0%
Average Weekday Off Peak| 12 AMto 4 PM, 9 PMto 12 AN 0.80 -0.02 -2.6% 0.74 0.00 -0.1%
Day All Hours 0.94 -0.02 -1.9% 0.89 0.02 2.3%
Off Peak All Hours 0.96 -0.02 -1.6% 0.92 0.02 1.7%

Average Weekend
Day All Hours 0.96 -0.02 -1.6% 0.92 0.02 1.7%
Peak 4 PMto 9 PM 1.88 -0.01 -0.6% 1.99 0.15 7.4%
Monthly System Peak Da Off Peak| 12 AM to 4 PM, 9 PMto 12 AN 0.97 -0.04 -3.9% 0.94 0.00 -0.4%
Day All Hous 1.16 -0.03 -2.8% 1.16 0.03 2.4%
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Key Findings for PG&E Rate 2

4.3.2 Rate 2

t D9 9 e diffeksdirom Rate 1 in severalportant Rate 2 has a shorter peak period than
ways First, Rate 2 has three rate periods on weekday9 iRate I i) [DEET MBI GOV lg Ut

y ’ P _ Y9 lthe evening hours from 6 to 9 PM, but
the summer, rather than two rate periodSecondthe has a shoulder period from 4 to 6 PM
Rate 2 peak period sshorter, with athree-hour peak and 9 to 10 PM. TOU rates are also in
period coveringonly the evenindioursfrom 6 to 9 PM | effect on weekends. The average peak
compared with the fivehour peak period from 4 to 9 P)| Period load reduction was 6.1% across
in Rate 1. Rate 2 hagartial peakperiod from 4 to 6 e SR I IIC T

' P _ P pattern of load reductions across

PM and from 9 to 10 PMrinally, @ weekends, the climate regions and between
same thre rateperiodsas on weekdayare in effect CARE/FERA and non-CARE/FERA
with Rate 2, whereafor Rate 1, all weekend hoursea | customers was similar to Rate 1. Load
charged at the ofpeak, weekday pricdRate 2 peak reductions on weekends were similar to

. . . weekday reductions in all rate periods.
period prices above the baseline usage amount are
about 2.5¢/kWh higher than Rate 1 peak period pricexlahe offpeak price for Rate 2 is roughly 2.0

¢/kWh lower. The shoulder period price for Rate 2 is 3@RBNh.

Figures 43-7 and 43-8 showthe percent and absolute load impacts for the weekday peak period for
wkidS H F2Nt Dg 9 Qa olaahdNir kdorSclininte NeiNdRiOR adblicy parspective, i 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 ta $H@&Mnagnitude and
pattern of load redations across climate regions asinilar for Rate Zompared withRate 1 The

average weekday pegberiod load reduction for Rate 2 equals 6.1% and 0.06THW estimated

impacts in the hot region (6.8% and 0.11 kak§ nearly identical to the Rate 1 reductions as are the
estimates for the cool regiohn 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 diffeneoce
statistically significantThe difference in absolute load reductions across haiderate,and cool

climate regions is statistically significant in all cases. The difference in percentage impacts is statistically
significant between the moderate drcool regions but not between the hot and moderate regions.

Table 43-7 contains load impact estimates for each rate period and day type for Rate 2. Importantly,
peakperiod load reductions are similar on weekends and weekdgakperiod reductions orthe

monthly system peak dayse 50% larger in percentage terms and twice as large in absolute terms for
the service territory as a whal@he biggest difference between average weekday and monthly peak day
values occurs in the moderate climate region, wéhabsolute load reductions nearly tripled on the
monthly peak days compared with the average weekday.

Forthe service territory as a whole, load reductions during the partial peak period were roughly half as
large as peak period load reductions on weelddagd weekends, and about 33% lower on the average
monthly peak dayAll day types show statistically significant increases ipedk usage for Rate 2

These increases were much larger than for Ra&ndl the difference between the two rates is
statistically significanteven though the hours covered by the -piéak 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%) eoedpwith Rate 1 (1.6%) on the average
weekday
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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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Table 4.3-7: Rate 2 Load Impacts by Rate Period and Day Type®®
(Positive values represent load reductions, negative values represent load increases)

Rate 2
Moderate Cool
Day Type Period Hours Ref Impact Ref Impact Ref. Impact Ref. Impact
kw kw Im pact kw kw Im pact kw Im pact kW kw Im pact
Peak 6 PMto 9 PM 6.1% 6.8% 5.8% 3.9%
Partial Peak PMtéol% ';'\,\’/'I' 9PMI 099 | 003 31% | 151 | 007 43% | 079 | 001 18% = 047 000 | 0.1%
Average Weekday 12 AM 10 4 PM. 10
Off Peak ) 0.57 -0.01 -2.1% 0.78 -0.01 -1.8% 0.50 -0.02 -3.1% 0.35 0.00 -1.4%
PMto 12 AM
Day All Hours 0.68 0.00 0.4% 0.97 0.01 1.1% 0.58 0.00 -0.6% 0.39 0.00 -0.3%
Peak 6 PMto 9 PM 1.05 0.06 5.4% 1.55 0.10 6.2% 0.86 0.04 4.7% 0.54 0.02 3.0%
Partial Peak 4 PMtéO:L% I;l\'\//II 9PM 1.02 0.03 3.3% 1.55 0.07 4.8% 0.82 0.01 1.5% 0.49 0.00 0.5%
Average Weekend 12 AM 10 4 PM. 10
Off Peak ) 0.61 -0.01 -1.6% 0.84 -0.01 -0.6% 0.52 -0.02 -3.2% 0.37 -0.01 -1.8%
PMto 12 AM
Day All Hours 0.71 0.00 0.6% 1.02 0.02 1.7% 0.60 -0.01 -1.0% 0.40 0.00 -0.7%
Peak 6 PMto 9 PM 1.36 0.12 8.9% 2.06 0.16 7.6% 1.15 0.14 12.4% 0.55 0.03 5.9%
. 4PMto 6 PM, 9 PM . . . )
Monthly System Partial Peak t0 10 PM 1.29 0.08 6.2% 2.01 0.11 5.7% 1.08 0.10 9.0% 0.48 0.00 0.2%
Peak D
eaxay Off peak | 2AMW0APMI0 [ e | 001 | 20% | 098 | 002 | -22% | 058 | 001 | -20% | 035 001 | -14%
PMto 12 AM
Day All Hours 0.84 0.01 1.8% 1.24 0.02 1.4% 0.71 0.02 3.0% 0.39 0.00 0.1%

%9 Shaded values are NOT statistically significant at the 90% level of confidence.
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Figures4.3-9 and 43-10 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 cligiateAk of the
peak period load reductions are statistically significant except for CARE/FERA customers in the cool
climate regionThere are significant differences in load reductions between the two segments, with load
reductions for noRCARE/FERA ha@lmlds being much larger in both percentage and absolute terms
than for CARE/FERA householdsof the differences in impacts between the two segments within
each climate region are statistically significant in both percentage and absolute terms,ngdioeli
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)

12.0%

o) 100% T
c
= 8.0% T =
= e
A 0
E O 6.0% |
O ‘=
g & 4.0% T il
g -“u 2.0%
‘E [7]
o O 00%
o
D 20% Non- Non- Non- Non-
o CARE | ~,me | CARE | o0 | CARE | br  CARE | e
All Hot Moderate Cool
= Percent Impact| 2.6% 7.4% 2.8% 9.0% 2.8% 6.2% 0.3% 4.7%
kW Impact 0.03 0.08 0.04 0.15 0.02 0.06 0.00 0.03

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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Tables4.3-8 and4.3-9 show the load impacts for neBARE/FERA and CARE/FERA customers,
respectively, for each rate period and digpe. As a reminder, the values in the first row of each table
are the same as those found in Figude3-9 and4.3-10. As with the peak period loaichpacts, there are
differences in load impacts between the twegsnents in other rate period&or example, while there
are statistically significant load reductions in the partiabk period for norCARE/FERA customers,
most of the load impacts in thiste period for CARE/FERA customers are not statistically saytifin
the cool climate region, CARE/FERA custome@veragectually increased use in the partial peak
period. Furthermore, whereaaveragenon-CARE/FERA customers produced statistically significantly
daily reductions in energy use overall and in neshate regionsaverageCARE/FERA customerther
showed no statistically significant change in daily electricity use or showed statistically significant
increases in electricity use for some regions and day typigis result is different than for Rale where
there were quite small, but often statistically significant, reductions in daily electricity usefer
CARE/FERA customers
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Table 4.3-8: Rate 2 Load Impacts by Rate Period and Day Type i Non-CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

AII NonCARE Hot NonCARE Moderate NonrnCARE Cool NoRrCARE
Day Type Period Hours Ref. Impact Ref. Impact Ref. Impact Ref. Impact
kw kw Im pact kw kw Im pact kw Im pact kW kw Im pact
Peak 6 PMto 9 PM 7.4% 9.0% 6.2% 4.7%
Partial Peakl * PMtéol% ';'\,\’/'I' 9PMI 997 | 004 | 40% | 157 | 010 | 62% | 081 @ 002 = 20% 048 000 | 0.6%
Average Weekday 12 AM 10 4 PM. 10
Off Peak ) 0.57 -0.01 -2.2% 0.81 -0.01 -1.4% 0.51 -0.02 -3.6% 0.36 -0.01 -1.4%
PMto 12 AM
Day All Hours 0.68 0.01 0.8% 1.01 0.02 2.2% 0.60 0.00 -0.8% 0.40 0.00 -0.1%
Peak 6 PMto 9 PM 1.05 0.07 6.5% 1.65 0.14 8.5% 0.89 0.04 4.7% 0.55 0.02 3.6%
Partial Peak 4 PMtéolg l;l\l\llll 9PM 1.01 0.04 4.4% 1.64 0.12 7.2% 0.85 0.01 1.4% 0.50 0.00 0.9%
Average Weekend 12 AM 10 4 PM. 10
Off Peak i 0.60 -0.01 -1.8% 0.87 0.00 -0.4% 0.53 -0.02 -3.4% 0.38 -0.01 -1.9%
PMto 12 AM
Day All Hours 0.71 0.01 0.9% 1.07 0.03 2.8% 0.62 -0.01 -1.1% 0.42 0.00 -0.6%
Peak 6 PMto 9 PM 1.37 0.14 10.4% 2.23 0.19 8.7% 1.21 0.17 14.2% 0.57 0.04 6.8%
. 4PMto 6 PM, 9 PM . X . )
Monthly System Partial Peak 0 10 PM 1.29 0.10 7.6% 2.14 0.15 7.2% 1.13 0.12 10.4% 0.49 0.00 0.0%
Peak D
eakDay Off Peak 12 AMto 4 PM, 10 0.67 -0.01 -2.2% 1.02 -0.02 -2.3% 0.60 -0.01 -2.0% 0.36 -0.01 -2.1%
PMto 12 AM
Day All Hours 0.84 0.02 2.3% 1.31 0.03 2.0% 0.74 0.03 3.7% 0.40 0.00 -0.2%
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Table 4.3-9: Rate 2 Load Impacts by Rate Period and Day Type i CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

AII CARE Hot CARE Moderate CARE Cool CARE
Day Type Period Hours Ref. Impact Ref Impact Ref. Impact Ref. Impact
kw Impact kW Impact kW Impact kW kW Impact
Peak 6 PMto 9 PM 2.6% 2.8% 2.8% 0.3%
Partial Peak 4 PMtéol% l;'\'\//ll 9PM 1.05 0.01 0.7% 1.41 0.01 1.1% 0.67 0.00 0.6% 0.44 -0.01 -1.9%
Average Weekday 12 AM 10 4 PM. 10
Off Peak . 0.58 -0.01 -1.8% 0.74 -0.02 -2.3% 0.44 0.00 -0.1% 0.32 0.00 -1.3%
PMto 12 AM
Day All Hours 0.70 0.00 -0.5% 0.90 -0.01 -0.7% 0.50 0.00 0.5% 0.36 0.00 -1.1%
Peak 6 PM to 9 PM 1.04 0.02 2.2% 1.38 0.03 2.0% 0.69 0.03 4.4% 0.48 0.00 0.4%
Partial Peak 4 PMt;Ol% l;l\l\//ll 9PM 1.05 0.00 0.5% 141 0.01 0.4% 0.67 0.01 1.7% 0.44 0.00 -1.0%
AverageWeekend 12 AM 10 4 PM. 10
Off Peak ’ 0.62 -0.01 -1.2% 0.78 -0.01 -0.9% 0.45 -0.01 -2.0% 0.33 0.00 -1.3%
PM to 12 AM
Day All Hours 0.72 0.00 -0.3% 0.94 0.00 -0.2% 0.51 0.00 -0.3% 0.36 0.00 -1.0%
Peak 6 PMto 9 PM 1.33 0.06 4.5% 1.80 0.10 5.5% 0.85 0.00 0.1% 0.51 0.01 2.3%
. 4PMto 6 PM, 9 PM . . PO )
Monthly System Partial Peak 0 10 PM 1.31 0.03 2.4% 1.81 0.05 3.0% 0.83 0.00 0.3% 0.45 0.01 1.1%
Peak D
cax bay Off Peak | 2AMW0APMI0 | g | 901 | 17% | 090 | 002 | 20% | 049 | 001 | -23% | 033 000 1.3%
PM to 12 AM
Day All Hours 0.85 0.00 0.3% 1.13 0.01 0.5% 0.58 -0.01 -1.5% 0.36 0.01 1.5%
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4.3.3 Rate 3
t Dg9Qa wkiS o Aa aidNHzOGd
summer (and winter) periods, with a peak period fro
4 to 9 PM on weekdays and gdéak prices in effect for
all hours on tle weekends. In spring, Rate 3 has a su
off-peak price in effect from 10 AM to 4 Pdh
weekdaygo encourage increased electricity use durin
a time when high levels of hydroelectric generation
combined with below average electricity use create
minimum bad issues for the CAISI@ summer the period price is significantligher for Rate 3 thafor
Rate 1 (57.2/kWh for Rate 3 compared with 42@kWh for Rate 1)and the offpeak price is lower
(28.6¢/kWh versus 31.T/kWh).

Figures 4-11 and 43-12 show the peak period load reductions on average weekdays for Réace
again, the overall load reduction and the pattern in the load s across climate regions arery
similar to Rates &nd 2 There areno statistically significant differencésthe load reductions between
Rate3 and Rate 1 in spite of the significantly higieakto-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 inbease pealperiod load reductionsThe 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 differé&ete&een 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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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 43-10 contains estimates of load impacts for all relevant rate periods and day t@ues.

weekdays, the change in usage in thedik period differs across regions, with notistigcally

significant change in the hot region, a statistically significant increase in usage in the moderate region,
and a reduction in usage in the cool regior the service territory as a whole, there was no significant
change in ofjpeak usage orhe average weekdayhere is an overall conservation effect of 1.6% for the
service territory as a whole with a larger, 2 .6&duction in the hot regionin the moderate climate

region, there was no change in daily electricity use on weekddesreductdn in daily electricity use on
weekends is similao the reduction on weekdays for the service territory as a whole anthiahot
climateregion
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Table 4.3-10: Rate 3 Load Impacts by Rate Period and Day Type
(Positive values represent load reductions, negative values represent load increases)

Rate 3

% Ref. Impact % Ref. Impact % Ref. Impact %
Impact kw kW Impact kw kw Impact kW kW Impact

Day Type Period
Peak 4PMto 9 PM 1.04 0.06 5.5% 1.58 0.11 6.8% 0.83 0.03 3.9% 0.49 0.01 2.9%
Average Weekday | Off Peak 12 Ahﬂotigi&ﬂ' 9PM 0.59 0.00 -0.2% 0.81 0.00 0.4% 0.51 -0.01 -1.7% 0.36 0.00 0.9%
Day All Hours 0.68 0.01 1.6% 0.97 0.02 2.6% 0.58 0.00 0.0% 0.39 0.01 1.4%
1.4% 1.02 0.03 2.7% 0.60 0.00 -0.3% 0.40 0.00 0.2%

Off Peak All Hours 0.71 0.01
Average Weekend
Day All Hours 071 | o001 14% | 1.02 | 003 27% 060 000  -03% 040  0.00 0.2%
Peak 4PMto 9 PM 136 | 008 60% | 211 | 0.12 55% | 114 | 009 80% | 051 | 001 2.7%
Monthly System | ¢ poqy | 12ZAM0OAPMOPM (o6 |\ 461 | 100 | 101 | 001 | -11% | 060 | -001 | -16% | 036  0.00 1.1%
Peak Day to 12 AM
124 | 002 129% | 071 | o001 16% | 039 | 001 1.5%

All Hours 0.84 0.01 1.4% . .
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Figures 43-13 and 43-14 show the peak period load reductions on weekdays for-@&RE/FERA and
CARE/FERA customers diadbles4.3-11 and4.3-12 show the load impacts for each rate period and day
type for the two segmentsAs seen in the figes, there are large and statistically significant difference

in peak period reductions between CARE/FERA andDARRE/FERA customers in the service territory as
a whole and in the hot regiot{owever, the differences in the moderate and cool regionsnaneh

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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As seen imablesA.3-11and4.3-12there are also significant differences in the load impacts between
CARE/FERA and nGAREFERA customers for other rate periods and day tyesthe service territory

as a whole, noi€CARE/FERA customers reduced daily electricity us8¥%yahd in the hot region, the
reduction in daily usage was a very substantial 4GARE/FERA customers,tbe 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 reffidche moderate climate region,
CARE/FERA customeesdtan average reduction in daily electricity use of 1.8%.
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Table 4.3-11: Rate 3 Load Impacts by Rate Period and Day Type i Non-CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

AII NonCARE Hot NonCARE Moderate NonrCARE Cool NorCARE
Day Type Periad Hours Ref. Impact Ref. Impact Ref. Impact Ref Impact
kw kW Impact kw kW Impact kW kW Impact Impact
Peak 4PMto 9 PM 6.8% 9.5% 4.1% 0.50 3.1%
Average Weekday | Off Peak 12 A’\:Ioti;:&/l' 9PM 0.59 0.00 0.3% 0.84 0.02 2.0% 0.53 -0.01 -2.2% 0.37 0.00 1.2%
Day All Hours 0.68 0.02 2.3% 1.01 0.05 4.5% 0.60 0.00 -0.3% 0.40 0.01 1.7%
Off Peak All Hours 0.71 0.01 2.0% 1.07 0.05 4.2% 0.62 0.00 -0.4% 0.42 0.00 0.2%
Average Weekend
Day All Hours 0.71 0.01 2.0% 1.07 0.05 4.2% 0.62 0.00 -0.4% 0.42 0.00 0.2%
Peak 4 PMto 9 PM 1.36 0.10 7.1% 2.27 0.16 6.9% 1.20 0.11 8.8% 0.51 0.01 2.6%
Monthly System | ¢ peqy| 12AMW0APMOPMI 576 = 900 = .06% 106 000 = 02% 062 -001L | -1.9% | 037 001  13%
Peak Day to 12 AM
Day All Hours 0.84 0.02 2.0% 1.31 0.03 2.3% 0.74 0.01 1.7% 0.40 0.01 1.7%
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Table 4.3-12: Rate 3 Load Impacts by Rate Period and Day Type i CARE/FERA Customers
(Positive values represent load reductions, negative values represent load increases)

All, CARE Hot, CARE Moderate, CARE Cool, CARE

Day Type Period Impact
Peak 4PMto 9 PM 1.08 | 002 22% | 146 | 003 19% | 069 | 002 32% | 046 | o001 2.3%
Average Weekday | Off Peak| 2 A"fg"i; /';,\';"' 9PM 060 | 001 | -15% | 076 | 002 | -23% | 045 | o001 12% | 033 | 000 | -04%
Day All Hours 070 | 000 | 03% | 090 | 001 | -08% | 050 | o0.01 18% | 036 | 000 0.3%
Off Peak All Hours 072 | o000 01% | 094 | 000 00% | 051 | 000 07% | 036 | 000 | -01%
Average Weekend
Day All Hours 072 | 0.0 01% | 094 | 000 00% | 051 | 0.00 07% | 036 | 000 | -01%
Peak 4PMto 9 PM 136 | 0.04 29% | 187 | 006 30% | 085 | 002 24% | 048 | oo01 3.0%
Monthly System | ¢ poqy| 12AM©0APMOPM o1 | 561 | 0% | 093 | 003 | 27% | 050 | 000 03% | 034 | 000 0.2%
Peak Day to 12 AM
Day All Hours 085 | 000 | 03% | 113 | 001 | -08% | 058 | o001 1.0% | 036 | 000 0.9%
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4.3.4 Comparison Across Rates Comparison Across Rates

Figures 43-15 and 43-16 compare the load impacts :
tor the th tes tested b PG&E for th Using a common set of hours from 6 to
orthe three rg es tested ¥ OFtE ComImon 1 g p, there are no statistically
set of peakperiod hours, 6 to 9 PM, shared by all | sjgnificant 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 dye@ € I 0 s s thiG&piiodtariffs.
to differences in the number of hours included in the I—!ow_e_ver, th_ere are sta_LtlstlcaIIy .

. - significant differences in average daily
peak period or the timig of those hours. The hours load reductions across tariffs
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 1RBis 1 and 3 are
two period rates with the same peak period, from 4 to 9 PM. Rate three hagharpeak to offpeak
price ratio than Rate 1. As such, one would expect the {pesiiod load reductions to be higher for Rate
3 than for Rate 1. The peak to qféak price ratio for Rate 2 is in between the other two but the patrtial
peak period and thshorter 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 aoss 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 4.37 and 4.318 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 signalsy conserving during the peak period and leaving theipe&k usage unchanged,

by shifting usage and keeping total usage constant, or by actually increasing consumptiorusésnd

during off peak periods more than they reduce during peak perijeds, are less careful about turning

off lights during the lowepriced periods or heat a spa to a higher temperature in light of the lower off
peak prices)Asseenin the figures, there are significant differences in the reduction in daily electricity
consumption between Rate 2 and the other two rates, with the @iuns 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 Ratesand 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 usé the hot climate region and overall but in the modts 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&Ehe CPUC -
NB&a2fdziizy | LILINE Ay I t Dg|oARnualy the majority Ofcystomerss 5 i « |

impacts be estimated for the foll@ng rates, customer would experience modest structural bill
P 9 ’ impacts for all three rates. However,

segmentsand climate regions: during the summer period, nearly all
A Seniors, CARE/FERA customessrCARE/FERA| customers experienced structural bill
customershouseholds with incomes below increases and the average customer

100% of FPGnd households with incomes was only able to mitigate these bill

between 100% and 200% of FRG t D g 9 fiAcregsespy a small amount through
climate regiorfor Rate 1:and changes in usage. Many consumers

. can expect to see bill decreases in the
A Fa CARE/FERA and RGARE/FERA customerg

Al N 8 > winter quiod and annuaIg.A . . .
2y SIFOK N}US | ONRaa tjbg9Qa aSNBAOS uSNNAU2Z2NE
whole and for each climate region

In addition to these required segments, Nexant estimated bill impactseftuinss, households with
incomes below 100% of FP@ndhouseholds with incomes between 100% and 200% ofAFFG t D3 9 Qa
hot climate regiorfor Rate 2 and Rate 3. Bill impacts are reported as the average monthly impact for the
summer months of JulyAugust,and Septembét for each rate, climate zone, and custonsegment
summarized abovd-ollowing an iterative process with stakeholdersitiermine the best way to
present the analysis so that it clearly ansegthe policy questions of interesthe following four
analyses were conducted

A Structural benefiter/non-benefiter analysis based on pretreatment usag®isplaying the

proportionsof structural benefiters and nebenefitersfor eachrate andrelevant customer
segment based on pretreatment daten an annual and summer season basis

A Estimation of the averagill impact due to changes in usagBisplaying the average bill
impact resulting from changes in behavior in response to the new price sitpra¢sichrate and
relevant customer segmeifafter controlling for exogenous factors)

A Estimation of the totalbill impact due toboth the difference in the tariffs (holding usage
constant) and behavior chang®isplaying the bill impadbr eachrate andrelevant customer
segmentdue to structural differences in the rate mitigated by changes in behavior; and

A Chang in the distribution of bill impacts due to behavior changBisplaying the distribution
curves of bill impacts (percentage of customers with bill impacts within $10 incremental bins)
with and without behavior change the same grapho illustrate if thedistribution
for participants shifédto the left or changd shape compared with the distribution faontrol
customerswithout behavior change.

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

%1 Estimates were not produced for the month of June because enroliment 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
pretreatmentdata from the treatment group for each rate and relevant customer segment. Annual
impacts were basgon 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 babéd on the TOU
rate and the OAT determines if a customer is a structural benefiter, a structurdderefiter, or falls in

a neutral range defined as have a structural bill impact betw#kS81?

Final results from the structural benefiter / ndyenefiter 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 {fi@mefiter, neutral (+/$3), or benefiters based on
their averagaemonthly 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 nobenefiters for each rate and segmentioferest.

Figured.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/FERénaDARE/FERAhe graph on the
left presents the analysis on an annbalsis and the graph on the right presents the findings for the
summer period. Nearly all customers are structural #b@mefiters in the summer season, which was
expected. A higheproportion of CARE/FERA customers are structuratipenefiters than CAREARA
customers.

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

Annual, Rate 1 Summer, Rate 1

mNon-Benefiter ®Neutral = Benefiter mNon-Benefiter = Neutral = Benefiter

100% 100%
90% 90% -
80% 80% +
70% 70% -
60% 60% -
50% 50% -
40% 40% -
30% - 30% +
20% - 20% -
10% - 10% -

0% - 0% -
All All, CARE All, Non-CARE All All, CARE All, Non-CARE

Percent of Participants
Percent of Participants

%2 See sectiors.2.1for additional details on the methodology.
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Figure 4.4 presents the outcome of the structural benefiter analysis for Rate 1 at the detailed segment
level by climate region. Thenflings at the aggregate level still hold, with nearly all customers as
structural nonbenefiters in the summer season. On an annual baseshot climate region had a

greater proportion of structural notbenefiters than the moderate or cool regions. Filyalahigher

proportion of nonCARE/FERAIstomersghan CARE/FERA customars nonbenefiterswithin 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

mNon-Benefiter = Neutral = Benefiter =Non-Benefiter ®Neutral = Benefiter

100% 100%
" 0% ﬂ 90% -
‘E 80% % 80% |
£ 70% § 70% |
£ 60% § 60% -
5 oo S 50% |
T 40% - S a0%
T a0% - § 30% 4
0, -

g 20% - 5 20%
& oo o 10% -
0% 0%

& ¥

o &

Q\d“ \)\ow Y 38

Figure4.4-3 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 PMit 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, norbenefiters, and neutrals is similar between Rate 1 and Rate ZlyNmhcustomers are
structural nonbenefiters in the summer season, and thése higher proportion of structural nen
benefiters amongon-CARE/FERAIstomershan amongCARE/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

m Non-Benefiter ®Neutral = Benefiter mNon-Benefiter mNeutral = Benefiter

100% 100%
90% 90% +
80% 80% +
70% 70% -
60% 60% -
50% 50% -
40% 40% -
30% - 30% +
20% - 20% -
10% - 10% -

0% - 0% -
All All, CARE All, Non-CARE All All, CARE All, Non-CARE

Percent of Participants
Percent of Participants
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Figured.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 nonbenefiters in the summer season. On an annual baseshot climate region had a

greater proportion of structural notbenefiters than the moderate or cool regions. Finallyhigher

proportion of norCARE/FERAIstomers are notbenefiters thanCAREERAcustomersn 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

m Non-Benefiter mNeutral mBenefiter mNon-Benefiter mNeutral = Benefiter

Percent of Participants
Percent of Participants

Figure 4.45 presents the outcome of the structural benefiter analysis for Rate 3 at the aggregate level
across climate regions. D3 9 Qa w/l &dne @ak eriail oniwkekdays as Ratbuit has a higher
peakto-off-peak price ratio than Rate Like Rate Jand unlike Rate 2, all weekend hours are priced at
the off-peak rate Additionally, m the spring Rate 3 has a super gieak price from 11 AMot4 PM As

with the other two ratesnearly all customers are structural ndsenefiters in the summer season, and
non-CARE/FERAIstomers have a higher proportion of nbenefiters thanCARE/FERAIstomers

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

Annual, Rate 3 Summer, Rate 3
m Non-Benefiter mNeutral = Benefiter mNon-Benefiter mNeutral = Benefiter
100% 100%
n 90% © 90% -
S 80% 5 80% -
2 70% £ 70% |
g 60% £ 80% -
e 50% o 50% -
S 40% S 40% -
S 30% - S 30% -
% 20% - % 20% -
o 10% - o 10%
0% - 0% - T T !
All All, CARE All, Non-CARE All All, CARE All, Non-CARE
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Figure4.4-6 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 levebktill h

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

Summer, Rate 3

u Non-Benefiter ®Neutral =Benefiter

Annual, Rate 3

mNon-Benefiter ®Neutral = Benefiter

100% -

100% 90% -
90% 80% -
80% 70% |
70% 60% -
o
20% | 40% -
30% | 30% -
20% | 20%
10% - 10% -
0% 0% -

Percent of Participants
Percent of Participants

™
)
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Overall, a general pattern of structural benefiters and #h@mefiters emerged that was consistent

across all three rates. Nearly all customeerevnonbenefiters in the summer season, regardless of

climate region or customer segment. On an annual basishohelimate region had a greater

proportion of structural norbenefiters tran the moderate or cool regions, and RQARE/FERA

customers weranore likely to be structural nehenefiters than CARE/FERA customers. As noted

previously, he large proportion of notbenefiters on an annual basis is due in part to the fact that

t Dg9Qa 3IfARS LI GK h! ¢ctieNDYratédwad desigd 6 bereven&edeltraR St | @ SR
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. Sectidrt.3combines 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 andrpoitnent 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 custombedw 0 A f t SR 2y GKS ¢h! N
change their energy use behavior. The bill for the treatment group customers on TOU rate reflects any
0SKIF@A2NIf OKIFIy3aSa Ay NBaLRyaS (G2 o0SAy3a 2y GKS ¢h
bill fromtheO2 y i NB £ 3 NP dzad® demadvidhamNdpexisting differences we are able

SAGAYIGS GKS @SN 3IS oAff AYLIOG FGdNROdzil 0t S (2
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exposure to the pilot rate, after controlling for exogenous fact®A. positive impact indicates that
customers successfully reduced their bills relative to the control group who did not respond to a TOU
rate.

Bill impactsdue to behavior changare presentedn a column graph and shown as dollar impacts for

the averagesummer 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. Impace 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 notedhat the aggregate level results were weightiedlowingthe same approach used for

the load impact$? 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 makiave more or less weight than other segments when they are combined together

to develop the aggregate results. It is important to note thaiadl bill impacts do not necessarily

indicate customers did not change their behaviss. seen in the load impasection, 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 offeak period. Depending on the relative magnitude of each change, bill impacts
could go up, downgr remain largely unchanged even though customers made significant changes in
behavior.It is also important to note thathte values shown here represent changes in bills due to

change in behaviag they do not represent the total change in the bill (nkyaaill bills increased in the
summer) The total changes in the bill will be presented in the next section.

Figure 44-7 provides the overall results for customers on Rate 1. Through changing their energy use the
average Rate 1 customer was able to redwbat 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. Thdyrelative
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 longeeakfperiod. For the five

hour peak period, the average daily eggrsavings is approximately 0.3 kwWh (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 reductioMultiplying 20 days by the 0.3 kWh we expectitalf

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 totahestied peak period bill reduction of

$2.22. When factoring in slight increases in energy use durifgealf hours, the $1.90 monthly bill

impact appears quite reasonable. Bill impadt® to behavior chang®r CARE/FERA customers were

less than half of te average customer impact at $0.88 (1%) and were not statistically significant. Non
CARE/FERA customer hill impacts were statistically significant at $2.28 (1.7%) per month.

% See sectiors.2.2for additional details on the methodology.

% See sectiod.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

(Positive values represent bill reductions)

$4.50

$4.00
$3.50
$3.00

$2.50
$2.00
$1.50
$1.00

Bill Impact

$0.50
$0.00
-$0.50

All Customers CARE Non-CARE
All
mBill Impact $1.90 $0.88 $2.28
Percent Impact 1.6% 1.0% 1.7%

Figure4.4-8 provides the detailed results by climate region and segment for customers on Rébe-1.
CARE/FERAIstomers in the hot climate region exhibited the largest bill reduction due togdmim
behaviorat $5.87 per month (2.7%%eniors and customers between 100% and 200% of FPG also
exhibited statistically significant bill reductiodse to behavior changef $3.56 (2.3%) and $4.10 (2.9%),
respectivelyLow income customers in the hofrolate region saw statistically significant bill increases
from behavior changeAs seen in Tabke3-6, low income customerisicreased usage on the TOU rate
all rate periods relative to the control grouphis may bet leastpartially attributable to dw income
customers having a lower understanding of the rate desagrdiscussed in Section 4.5.s&en in Table
4.5-33,almost20% of the customers below 100% of F&@Id not correctly identify a single hour that
fell within the peak period compared thionly 6% of noFCARE/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)

$20.00
$15.00
o $10.00
2 I
E $5.00 -+
o $0.00
-$5.00
-$10.00
. Below 100% -
Senior 100% FPG | 200% FPG CARE Non-CARE CARE Non-CARE CARE Non-CARE
Hot Moderate Cool
mBill Impact $3.56 -$5.32 $4.10 $0.79 $5.87 $2.16 $0.55 -$0.30 $0.54
Percent Impact 2.3% -4.4% 29% 0.7% 27% 3.5% 0.5% -0.7% 0.7%
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Figure4.4-9 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%. fBsiglt 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 negav8 I y Ay 3 /! w9k COw! Odzai2YS
increased slightly a result of their energy use behaviohowever, the impacts are not statistically

significant Similar to Rate lnon-CARE/FERAIstomer 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

(Positive values represent bill reductions)

$5.00

$4.00

$3.00

$2.00

$1.00

Bill Impact

$0.00

-$1.00

-$2.00

-$3.00
$ All Customers CARE Non-CARE

All
mBill Impact $1.54 -$0.53 $2.31
Percent Impact 1.2% -0.6% 1.6%

Figured.4-10 provides the detailed level results by climate region and segment for customers on Rate 2.
Similar to Rate Ilnon-CARE/FERAIstomers in the hot cliate region exhibited the largest bill

reductions due to changes in behavair$6.64 per month 8.1%) 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)

$20.00
$15.00
$10.00 T
k]
g
E $5.00 +
=
$0.00
-$5.00 J
-$10.00
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Senior ‘ 100% FPG ‘ 200% FPG ‘ CARE Non-CARE CARE Non-CARE CARE Non-CARE
Hot Moderate Cool
mBill Impact $2.00 -$2.26 $0.60 -$0.94 $6.64 $0.22 $0.16 -$0.25 $0.31
Percent Impact 1.3% -1.7% 0.4% -0.8% 3.1% 0.4% 0.1% -0.6% 0.4%
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Figure4.4-11 provides the overall results for customerson Rate ® 3 9 Q a

wl 8

(0]

Kl

period on weekdays as Ratdut has a higher peato-off-peak pice ratio than Rate .1n fact, Rate 3
has the highest peak period price of all PG&E rates, and is significantly higher than RatesLikend 2.
Rate 1and unlike Rate 2, all weekend hours are priced at thgpeéfk rate Through changing their
energy ug, 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 Ratesid 2. Average hourly p&ageriod load impacts for

a

Rate 3customers were 5.5% or 0.06 kil impactsdue to behavior chang®r CARE/FERA customers
Iy R.Nen&EAREAFERA custantedibil anpaktOwete f

gSNBE Of 2a$sS

statistically significant at $4.03 (2.9%) per month.

2 1 SN2

Figure 4.4-11: Rate 3 Average Bill Impacts from Behavior Change
All | CARE/FERA | Non-CARE/FERA

(Positive values represent bill reductions)
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Figure4.4-12 provides the detailed level results by climate regand segment for customers on Rate 3.
Similar to Rates 1 and 2on-CARE/FERAIstomers in the hot climate region exhibited the largest bill
reductions due to changes in behavair$10.41 per month @.7%) No other segments exhibited
statistically signi€ant bill reductions due to changes in behavior

Figure 4.4-12: Rate 3 Average Bill Impacts from Behavior Change
Detailed Segments by Climate Region

(Positive values represent bill reductions)
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Overall, bill impactdglue to behavior changacross all othe rates appear to have been largely driven by
the nonCARE/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, bil
impacts for other segmentsates,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/lzustomers 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 thjstéashe
change from the OAT to the tirrdifferentiated TOU pilot ratesThe behavioral impact represents how
the customer changed their energy usage in response to the new pricing structure of thewhieh
includes higher prices in the afternoon aedening 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 thejy erser
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 angis represent the average monthly bill across the summer months of July,
August, and September 2016. Three different bills were calculated for each customer ségment:

A No Change in Behavior or Tariff [I[his represents what the treatment group bills wblave
been in thepost-treatment period if they were on the OAT and had not changed their behavior

A No Change in Behavior, Change in Tariff [Bis represents what the treatment group bills
would have been in thposttreatment period if they were on th8 OU rate and had not
changed their behavior

A Change in Behavior and in Tariff [3[his represents what the treatment group bills were in the
posttreatment period on the TOU rate with a change in behavior

Based off of components defined above, the follogvimetrics were calculated:

A The difference betweefil] and[2] is the structural bill impadtased orposttreatment usage
after adjusting for any pretreatment difference between control and treatment customers);

A The difference betweefil] and[3] is thebill impact due to structural differences in the rates,
but mitigated by changes in behavi@end

A The difference betweeff] and[3] is the amount customers were able reduce their bills by
changing their behavior

% See sectiors.2.3for additional details on the methodology.

¢ Nexanr 113



PG&E Evaluation

In the bill impact analysis, a majorl@y question was to better understand the relationship between

the structural bill impacts, and how customers were able to respond. This relationship is represented by

0KS GLISNOSyGl3IS 2F adNUzOGdzNI € € 2aa ‘aldahter 6 SR 608 O
bottom of the figures below. Put differently, this percentage represents how much dittbeturalbill

increase from the TOU rate the average customer was able to offset. Results are organized by rate,

climate region, and segment; similarly the other bill impact analysis sections.

Figure 44-13 presents a set of three average monthly bills as defined above for all customers,

CARE/FERA customers, at-CARE/FERAIstomers on Rate 1. The blue bar represents a typical

summer monthly bill foa customer still on the OAT and not respondingto a TOU rgfe2 G SRo | & &
Change in Behavioror Ta@ift C2 NJ 4§ KS | @SN 3S Odzad2YSNI 2y wl S wmz
green bar represents what a typical summer monthly bill would be for a custerho was billed on a

¢h! NIGSY o6dzi RARY QU OKYgHS RdGhEWd BehaBoRliArkge idzd S 0 SK I
Tarifibé ¢ KA & R2ffF NI FY2dzyd A& PmMHudTnan F2NI GKS F FSNI 3
values, $18.56, is the averageiease a customer would see in their bills by changing from the OAT to

wlkidS M3 FYyR y2i OKIFIy3aAy3d GKSANI SYySNHe& dzaS o0SKI OA2
f2adae ¢KS 2N y3IS oF NJ NBLINBa&SyGa ringi$e ¢chah§eNdraeS wl G S
from the OAT to the Pilot Rate 1, and then also taking into account any changes in energy use

behavior y 2 il SR [|ChandgeinBéh&viandTarifidé ¢ KA & o0Aff FY2dzyd | @SNI 3
typical Rate 1 customer. Based dfése 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 @ing@1($120.80).

An additional important metric is the percent of the structural lo$screase 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 averageawsttural loss for Rate 1 customers was $18.56.drheunt customers

were ableto reduce their billdby changing their behaviorcompared to what it would have been

without any behaviorchangeA & 206 GF Ay SR 0@ & dzo (i NEhargdiyBehasi &n8 2 NI y 3¢
TarifE Y PMHANdy n 0 T NNB ChangkiS BeBaMEE sagge @TariI YO P MHH DT n 0O X G KA OF
$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 loott 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 tHzitlthe
impact due tobehavior change for CARE/FERA customers on Rate 1 was not statistically significant.
Given the small dollar amount to begin with, and thek 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, nolCARE/FERA customers welbéeao mitigate some of their structural loss, though only a
relatively small portion at 11.3% ($2.28). The average structural loss feCARE/FERA customers was
$20.23 (17%), resulting in a total monthly bill increase of $17.95 (15%) after factocimgriges in the
tariff, and behavior.
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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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Figure4.4-14 presents the three sets of average monthly bills as defined above foretadet

segments by climate region on Rate 1. CARE/EHE&&mers in the moderate region, ndPARE/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 structinifilincrease 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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Figured.4-15 presents the three sets of average monthly bills for all customers, CARE/FERA customers,
andnon-CARE/FERAIstomers on Rate 2, which were similar in nature to Rate 1. The average Rate 2
customer experienced arsictural 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 expdren 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 behavier. Non
CARE/FERA customers wabde to mitigate some of their structural loss, though only a relatively small
portion at 10.7% ($2.31). The average structural loss for@ARE/FERA customers was $21.62 (18%),
resulting in a total monthly bill increase of $19.31 (16%) after factoritigeichanges in théariff, 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)

$160.00

$140.00

$120.00

$100.00

Average Monthly Summer Bill {$)

$80.00
$60.00
$40.00
$20.00
$0.00 All Customers Non-CARE
All
mlo Change in Behavior or Tariff $107.37 $73.25 $119903
mNo Change in Behavior, Change in Tariff $127.00 $87.48 $141.56
=With Change in Behavior and Taniff $12545 $585.02 $13925
% of structural loss mitigated by change in * *
behavior 79% -3.8% 10.7%

" Indicates statistically significant result

Figured.4-16 presents the three sets of average monthly bills for the detailed segsby climate
region on Rate 2. bh-CARE/FERAIstomers in the hot regiowere the only segment toffsetany
portion oftheir structural bill increase through behavior charaiel 9.8%. Behavioral offsets for the
other customer segments were less than 8f6 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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Figured.4-17 presents the three sets of average mbht bills for all customers, CARE/FERA customers,

andnon-CARE/FERAIstomers 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 b 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 rezhergy 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. N&/CARE/FERA customers were able to mitigate some of their structural loss,

though only a ratively small portion at 16.6% ($4.03). The average structural loss feCARE/FERA

customers was $24.35 (22%), resulting in a total monthly bill increase of $21.31 (18%) after factoring in

the changes in théariff, 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)

$160.00
e
= $14000
m
&  $12000
£
g $100.00
(77}
=
£ 880.00
=
S
= $60.00
5
o $40.00
i
[:1]
] $20.00
.00
$0 All Customers Non-CARE
All
mMo Change in Behavior or Tariff $101.71 §72.3 $112.54
mNo Change in Behavior, Change in Tariff $12368 $87.83 $136.89
mWith Change in Behavior and Taniff $120.76 $57.93 $132.86
% of structural loss mitigated by change in * *
behavior 13.3% -0.7% 16.6%

" Indicates statistically significant result

Figure4.4-18 presents the three sets of average monthly bills for the detailed segments by climate
region on Rate 3. Similar to Rate nrfCARE/ARAcustomers in the hot regiowere the only segment
to offsetany portion oftheir structural bill increase through behavior charage27.0%. 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.
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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 al#esto 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 imp&tisr customers with and without behavioral
change, and is designed to show how the distribution shifien customers respond to the rates by
changindoehavior. Similar to the other analyses, impact distributions are based on the average summer
monthly bills for July, August, and Septembell.iBipacts were estimated for two casesvith and

without behavior changeBoth are basedmthe structural bilimpact 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 impathe percentage of customers in each $10
incrementfrom negatve $100 to positive $100 per monthas determined with and without behavior
change The underlying calculations used to develop the distributions are based off of a diffdrence
differences approach that compares the treatment and control customers baisédxbth pre and post
treatment bill impacts”

il impacts without behavior change represent the structural bill impact distribptidiimpacts with behavior change show
how behavioral impacts affect the structural bill impact distribatio

%7 See sectiors.2.4for 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 leashe customers were able to modify their
energy usage such that they had lovtetal bill impacts compared to if they had not changed their
behavior.

Figure 44-19 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 shovistdidill impacts when

customers have responded to the TOU rate and, in some celsaisged 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 Rae 1, approximately 30% of the customers have structural bill impact of $11 to $20 permitath
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 witlebiainging their behavior. The green line
represents theotal 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 theDAT 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 liirmeaning that a customer could potentially experience a bill
increase dueo 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 exampighe case of the average Rate 1
customers, there is an increase in the percent of customers wittiabill 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 percentagest is clear that with behavior change there were fewer customers in the $41

G2 Ppn NIy3AS:I YR Ay GKSbPmMm (2 bPun NIry3ISo 2KA{S A
clear that ultimately some customers were able to make changes ingheigy 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 havensie 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 betwea the green and blue lines. On the other hand, the 1 @ARE/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 i Q dmpobrtard ta 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 biinés is the case where there is a

higher perentage of noRCARE/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
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Figure 4.420 provides the distribution of bill impacts for the detailed segments by climate zone. As
noted above in sectiod.4.2, the only Rate 1 segments with statistically significant bill impdwsto
behavior chang&vere Seniors, 100% to 200% FPG-8&RE/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
RAAGNAROdzIA2Y KI & AKATFTUOSR &f A 3téncds 8udh ak nBEEARE/FERA 2 ¢ 2 NI
OdzaGi2YSNBR Ay (GKS Y2RSNIGS NB3IA2Yy GKSNBE (GKSNB ¢SNB
clear some shifting took place. Nevertheless, based on the outcomes it is apparent that not all of the
shifting was ind lower bill impact ranges given that the overall outcome for that segment was near zero
and not statistically significant.

O Nexanr 121



PG&E Evaluation

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 4.421 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 beh@avchange. 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 Ratert CARE/FERAIstomers

show 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 iagi 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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Figured.4-22 shows the distribution of bill impacts for the detailed segments by climate zone for Rate 2.
As notd above in sectiod.4.2, the only Rate 2 segment with statistically significant bill impfota

behavior changevas nonRCARE/FERA customers in the hot region. This segment shows a dramatic shift
in the distribution of bill impacts with and without betiar 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 impactsom behavior changéor the remaining segments were not
statistically significanfThis indicates that whilen averagethere were nobehaviorabill impacts, there

are customers within the segments thatoduced significanbill impactsdue 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
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Rate 2: Hot, CARE
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Figure4.4-23 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 offsetappr $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 losssAvith Rates 1 and Aapon-CARE/FERAIstomers 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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Figured.4-24 shows the distribution of bill impacts for the detailed segments by climate zone for Rate 3.
As noted above igection4.4.2, 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 shiftedntgoof 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 indcates that while on average there were hehavioralbill impacts, there are customers within

the segments thaproduced significanbill impactsdue 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
NEa2tdziAz2zy | LIWIINRPJBAYI t D39QAa LIAf farihe NbjirdghateS a G K G
customersegmentsand climate regions:

A Seniors, CARE/FERA customers:QARE/FERA customers and households with incomes below

a

MnE: 2F Ct DX FyR K2dzZaSK2tRa gAGK AyO2YSa o0SisS

climate region foRate 1, and
A CARE/FERA and nR@ARE/FERA customers for each rate for each climate region.

Sub! LIWSYRAE / Ay !'LIISYRAE +2fdz2yS m RSaGNfldSa (GKS
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 4.51.

Table 4.5-1: Segments Tested by Rate

Climate EEorE Control Control Control
g VS. Ratel VS. Rate2 VS. Rate3

Non-CARE/FERA

CARE/FERA X X X
Hot CARE/FERAN or eligible X X X

Below 100% FPG X

100 to 200% FPG X

Seniors X

NonCARE-ERA X X X
Moderate | CARE/FERA X X X

CARE/FERZon or eligible X X X

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

CARE/FERZon or eligible X X X

Values for descriptive statistics providedTiable 4.52 andFigure 4.51 to Figure 4.53 are shown for &
respondents combined, including control and treatment customers, with no weighting applied to adjust
for oversampling of susegments in the hot climate region or oversampling of CARE/FERA customers in
all climate regions.

Table 4.82 provides the meanmedian,and the 25th and 75th percentile economic index scores for all
PG&E respondents arkdgure 4.51 shows the histogram of economic index scores. The dotted line on
the histogram shows the median, while the orange line shows the mean. Economisauies can

range from a low o0 to a high of 10. The higher the scotiee 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 pgo®ly skewed.
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Table 4.5-2: Measures of Central Tendency for Economic Index™?

o All PG&E Non- :

Mean 2.94 2.14 3.98 2.73
25th Percentile 1.42 1.05 2.56 1.35
Median 2.49 1.70 3.89 2.31
75th Percentile 4.24 2.82 5.32 3.87

! Higher mean index scores = more economic difficulty.

2values are shown for all respondents combined, including control and treatment customers, with no weighting used to adjust
for oversampling of susegments in the hot climate region orexgampling of CARE/FERA customers in all climate regions.

Figure 4.5-1: Histogram of Economic Index Scores®?

1,000 Median: 2,49 Mean: 2.94

800

600

400

Number of Respondents

2009

Economic Index

! Higher index scores = more economic difficulty.

%Values are shown for all respondents combined, including control and treatment custonigrsiowveighting used to adjust
for oversampling of susegments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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As shown irFigure 4.82, the distribution of economic index scores is different for CARE/FERAand n
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 ésninded 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 nomandom 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®?

Segment
Non-CAREIFERA CAREIFERA
10 —10

8 &
:
o =]
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o o
= o
E 47 -1 ;
c o
2 o
w o

2 ~2

0 -0

T T T T T T T T T
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! Higher index scores = more economic difficulty.

2values are shown fall respondents combined, including control and treatment customers, with no weighting used to adjust
for oversampling of susegments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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As shown irFigure 4.53, the distribution of economic index scorésvery similar for households with a
senior as a head of household versus a-genior as a head of househoBoth groups show a large
spread of economic index scorasd the distributions are both positively skewédhce 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 poptilen.

Figure 4.5-3: Histogram of Economic Index Scores for Seniors and Non-Seniors™?

PG&E: Senior in Household

No Senior in HH Senior in HH

104 —10

5 -5
0 m
o -]
o 3
w o
" [ — 3
3 5
£ 5
o
£ o
o 4 = w
c o
2 -]
L o

2+ ~2

0 0

T T T T T T T T T
300 00 400 200 0 200 400 500 BOO

# of Respondents

! Higher index scores = more economic difficulty.

%Values are shown for all respondents combined, including control and treatment customers, with no weighting adjedtto
for oversampling of susegments in the hot climate region or oversampling of CARE/FERA customers in all climate regions.
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Health Index: Table 4.53 shows the percent of respondents who reported a household member who
sought medical attention dut 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 farm of
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/FEgpdmeents 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%
HOt 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 includsaiblcand treatment respondents
by segment.

Economic and Health Changes i 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 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. Colezoded triangles are also provided to facilitate interpretation of the results as
shown inFigure 4.54.

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

Difference
Between Group

Control Mean Rate Mean Means Test Statistic
\ \ \ \ P-value
Climate Control Rate ; Statistics
Region Segment Mean  Pooled Sig. Decrease
8 Mean  SD n Mean  SD n |Difference  SE DF t-stat p-value /

Non-CARE/FERA 26 17 824 25 17 1,382 -0.18 0.07 2,204 -237 0018 V¥V
Moderate CARE/FERA 4.1 18 575 41 18 947 005 0.10 1,520 048 0627
CARE/FERA-on or eligible | 3.9 175 935 4.2 1.85 456 032 0.10 1,389  3.12 0002 A

+— Nonsignificant

— Sig. Increase

¢ Nexanr 134



PG&E Evaluation

Rate 1

Economic Index: Table 4.54 shows the economic index scorex fRate 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 @tldome segments and
seniors in the hot ainate region. However, losincome segments and seniors in both the control and
treatment groups had substantially higher economic index scores than compared wHGARER/FERA
households. For example, low income segments in hot climate region had almostasvhigh average
economic index scores (on average) compared with@ARE/FERA households in the same climate
region as shown in the table afdgure 4.%.

Table 4.5-4: Comparison of Economic Index Means, Control vs. Rate 1*

Climate Control Rate 1 Statistics
Region Segment Mean Pooled
Mean  SD n Mean  SD n | Difference SE DF t-stat p-value

Non-CARE/FERA 24 1.7 672 25 1.8 624 0.01 0.10 1,294 0.12 0.901
CARE/FERA 4.3 1.8 339 4.4 1.8 332 0.12 0.14 669 0.84 0.403

Hot CARE/FERA - on or eligible, 4.0 19 563 4.0 20 538 0.05 0.12 1,099 042 0.672
Below 100% FPG 45 1.8 498 4.4 1.8 506 -0.12 0.11 1,002 -1.06 0.291
100 to 200% FPG 3.9 1.9 200 4.2 21 207 0.25 0.20 405 1.23 0.219
Seniors 2.8 18 1625| 2.8 18 1,535 0.01 0.07 3,158 0.21 0.830
Non-CARE/FERA 2.1 14 470 2.0 14 462 -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 eligiblel 3.6 1.7 422 3.8 1.7 415 0.22 0.12 835 1.81 0.070
Non-CARE/FERA 1.9 14 548 1.8 13 585 -0.13 0.08 1,081 -1.65 0.100

Cool CARE/FERA 3.7 18 351 3.7 18 336 -0.01 0.14 685 -0.07 0.941
CARE/FERA - on or eligible, 3.5 1.8 475 34 1.8 440 -0.09 0.12 913 -0.79 0.432

" Higher mean index sces = 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 Higher mean index scores = more economic difficulty.

Health Index: Table 4.5 shows the health index proportions for coat 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 pernt 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

¢ Nexanr 135



PG&E Evaluation

to the control group for five of the six customer segments in the hot climegeon although none of
these differences are statistically significant. In addition, the health index is higher fandome

segments compared to ne@ARE/FERA and senior segments. Given the small sample sizes for some

segments, relatively large diffenees 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 12

Control Rate 1 Statistics

Climate % with  Total | % with  Total %

Region Segment Event N Event N |Difference SE Z-stat p-value
Non-CARE/FERA 19% 95 14% 57 -5% 0.06 0.78 0.44
CARE/FERA 25% 100 24% 96 -1% 0.06 0.17 0.87

Hot CARE/FERA - on or eligible 26% 140 23% 124 -3% 0.05 0.57 0.57
Below 100% FPG 27% 138 31% 109 4% 0.06 0.76 0.45

100 to 200% FPG 28% 50 16% 62 -12% 0.08 152 0.13

Seniors 17% 262 16% 264 -09% 0.03 0.27 0.78
Non-CARE/FERA 7% 29 7% 14 0% 0.08 0.03 0.98

Moderate CARE/FERA 14% 35 24% 37 10% 0.09 1.08 0.28
CARE/FERA - on or eligible 14% 44 23% 43 10% 0.08 1.16 0.25
Non-CARE/FERA 25% 4 33% 3 8% 0.35 0.24 0281

Cool CARE/FERA 33% 12 35% 17 2% 0.18 0.11 0.91
CARE/FERA - on or eligible 31% 13 33% 18 3% 0.17 0.15 0.88

! Table shows health index results for respondents who inditatemeone in their household had a disability that required
they keep their home cool during the summer and had air conditioning in their home.

2The number of total customers that require cooling for a disability and have air conditioning in the moaledateol climate
region are very smallhe resultare includedhere for completeness, but the statistical outcomes are not valid due to small

sample sizes.

Rate 2

Economic Index: Table 4.5 shows the economic index values for control and treatment constcs

T2N t Dg9Qa

wl 48§
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segments in any climate region. As shown in the table akdgure 4.5, the index value is nearly twice

as high for CARE/FERA customers and CAREEIgible customers compared with RGARE/FERA
customers.

Table 4.5-6: Comparison of Economic Index Means, Control vs. Rate 2!

. Control Rate 2 Statistics
Climate
Region Segment _Mean Pooled
Mean SD n Mean SD n Difference SE DF t-stat p-value
Non-CARE/FERA 24 166 672 2.6 182 469 0.12 0.10 1,139 111 0.266
Hot  CARE/FERA 4.3 1.8 339 4.4 1.8 394 0.06 0.13 731 0.47 0.637
CARE/FERA - on or eligible 4.0 1.88 563 4.1 187 535 0.18 0.11 1,096 1.59 0.113
Non-CARE/FERA 21 1.4 470 2.0 1.3 490 -0.10 0.09 958 -1.14 0.256
Moderate CARE/FERA 3.8 1.6 322 4.0 1.9 309 0.15 0.14 629 1.10 0.273
CARE/FERA - on or eligible, 3.6 1.7 422 3.7 1.9 411 0.10 0.12 831 0.84 0.402
Non-CARE/FERA 1.9 1.39 548 1.9 1.41 547 -0.01 0.08 1,093 -0.07 0.948
Cool CARE/FERA 3.7 1.81 351 3.7 1.80 341 -0.05 0.14 690 -0.34 0.730
CARE/FERA - on or eligible 3.5 1.80 475 34 182 448 -0.08 0.12 921 -0.66 0.508
! Higher mean index scores = more economic difficulty.
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Figure 4.5-6: Mean Economic Index Scores, Control vs. Rate 2
for Key Segments in Hot Region*®

! Higher mean index scores = more economic difficulty.

Health Index: Table 4.57 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 statigtgignificant increases in
respondents reporting a household member who sought medical attention due to Rete@dition,

the health index is higher for Ioimcome segments compared to ndPARE/FERA segments. However,
the samples sizes for néDARE/ERA 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 22

! Table shows health index results for respondents who indicatedeone in their household had a disability that required
they keep their home cool during the summer and had air conditioning in their home.

2The number of total customers that require cooling for a disability and have air conditioning in the modetatedtlimate
region are very smallhe resultare included herdor completeness, but the statistical outcomes are not valid due to small

sample sizes.
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