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Executive Summary

The PEAK Plus pilot project, implemented by The Energy Coalition and administered by Southern
California Edison (SCE), is an experiment designed to explore the impact of energy education and
peak demand electric rate incentives on demand response among Southern California households.
The Energy Coalition developed and supported the education component, known as PEAK
education, while SCE administered the rebate rate. SCE filed the PEAK Plus project as a 2006—2008
Demand Response Program (pilot). The Cadmus Group, Inc. (formerly Quantec, LLC) was hired in
2006 to conduct a coinciding evaluation of the PEAK Plus pilot project.

Study Design

The PEAK Plus pilot project was an experiment designed to determine the incremental impacts two
intervention methods—PEAK education and a peak-time rebate (PTR) electricity rate—have on
shifting customers’ energy use during peak period.

PEAK education is an energy awareness curriculum that covers four main focus areas: shifting
energy use off peak demand; shrinking energy use through cutting waste; exploring renewable
energy; and plugging into new technologies. While the curriculum generally is taught in the fourth
grade, it can be taught from fourth to seventh grade. For the PEAK Plus pilot project, only
households with fourth-grade students were eligible to participate to avoid age or grade difference
bias.

The PTR rate (the second intervention method) was a peak time incentive electricity rate that
provided a $0.66 credit for every kWh saved during designated “PEAK Plus Event Days.” SCE
notified households on the PTR rate of upcoming PEAK event days, generally scheduled on hot
summer days, during which households were encouraged to decrease energy use between 2:00 PM
and 6:00 PM. Baseline usage for rebate settlement was calculated from the average of the three
highest daily usages between 2:00 PM and 6:00 PM in the five weekdays previous to the PEAK
event. Any kWh reductions on a PEAK event day with respect to the baseline were considered
saved kWh. The pilot project PTR rate was in effect from January 1, 2008 to December 31, 2008.

To investigate the unique impacts of each intervention approach and their potential interactive
effects, the pilot used a quasi-experimental design where participant households were assigned to
four study groups—three treatment groups and one control group—that received a combination of
intervention methods as follows:

1. PEAK Plus (PP): Households who had a fourth-grade child receiving the PEAK education
curriculum and who also signed up for PTR rate.

2. PEAK Only (PO): Households who had a fourth-grade child receiving the PEAK
education curriculum but did not participate in the PTR rate.

3. Rate Only (RO): Households who signed up for the PTR rate only; these households also
had a fourth-grade child who did NOT receive PEAK education.

4. Control Group (CG): Households who did not participate in the PTR rate; these
households also had a fourth-grade child who did NOT receive PEAK education.
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Data Collection Activities
Key findings were informed by the following data collection activities:

o Baseline Survey: administered January to February 2008 to determine household
characteristics and energy awareness.

e Follow-up Survey: administered November to December 2008 to confirm household
characteristics and collect feedback on the pilot project.

e Teacher Interviews: conducted February 2009 to measure PEAK Plus pilot awareness and
collect feedback on PEAK education.

All four study groups had interval-recording meters installed in their homes to monitor and record
electricity use throughout the day. Cadmus used the load data to determine the effect of each
intervention method through a load impact analysis for designated “PEAK event” days. The load
assessment controlled for variations in weather and household characteristics among study groups.
Results from SCE'’s settlement data were also used to compare load impact results.

Key Findings

Study Group Comparisons

The four study groups had similar household characteristics; the most notable difference among
study groups was location and thus, weather patterns. Specifically, the Control Group and Rate Only
participants were generally located in regions with hotter weather than the PEAK Plus and PEAK
Only participants.

Recruitment

Overall, PEAK Plus participant recruitment took longer than expected. Reasons for the recruitment
difficulties included: 1) reaching a narrow target population; 2) engaging busy parents to learn about
PEAK Plus; 3) recruiting students and families in the third grade, before they were familiar with
PEAK education; and 4) reaching schools that were not affiliated with PEAK. The Energy Coalition
staff, however, noted that successful recruitment strategies included recruitment at in-person events
with immediate giveaways and leveraging social networks at schools.

PEAK Event Implementation

Half the respondents reported they were able to change their energy use during every PEAK event;
however, SCE settlement data indicated most participants behavior changes registered savings for
five to seven PEAK events. During PEAK events, the most common actions taken to reduce energy
use were to turn off lights, turn off air conditioning, and shift doing laundry to off-peak time. Of the
respondents who reported they were not able to change their energy use during all events (48
respondents), 25% said they could not change energy use because they were not at home, and 27%
said it was because they did not remember receiving notification or they forgot about the
notification.

Regarding satisfaction with the pilot project, most participants (77%) were satisfied with their
participation in the PEAK Plus Pilot and would participate again if given the opportunity. In
addition, the majority of participants indicated that it was easy to sign up for the program/PTR rate
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(69% respondents) and that PEAK event notification method (via phone) worked well (80%
respondents).

Participants had difficulty recalling the PTR rate credit on their electricity bill, but, of those that
recalled receiving a credit (42%), 18% said the credit was more than expected; 25% said the credit
met their expectations; and 20% reported the credit was less than expected. Regardless, most
participants (67%) indicated the credit motivated them to reduce energy use during PEAK events.

PEAK Education

Interviews with PEAK teachers indicated they all covered at least one demand response unit but
generally did not implement all 11 PEAK units (note implementation of all units is not required).
The natural gas and renewable energy units were the least implemented units. In general, teachers
noted a lack of time was the largest barrier to implementing the complete PEAK curriculum. All
interviewed teachers also indicated they taught the PEAK curriculum in spring, during the 2007-
2008 school year. Though few teachers interviewed were aware of the PEAK Plus pilot project,
most felt that their students understood the concept of shifting energy off peak demand.

As for PEAK education’s effect on participants, many survey respondents (66%) reported their
child discussed energy use with them as well as brought materials home about energy, and over half
of the respondents reported their children asked them to change the way they used energy, such as
install compact fluorescent lights. Most respondents indicated they made the requested changes. In
addition, many respondents rated their discussions with their children to be of higher influence than
the program materials.

Impact Findings

Load impacts for each treatment group were analyzed using a regression equation, which explained
variations in hourly loads during weekdays as a function of outside temperature, basic dwelling unit
and household characteristics, major appliance holdings, and a binary variable representing the
incidence of a critical peak day.

Gross load impacts were estimated by substituting mean values of the explanatory variables in the
estimated equations to calculate hourly load profiles for the event day and typical reference day for
each group. Average gross impacts for each treatment group were calculated as the average
difference between the event day load profile and the reference day load profile during the peak
period:

Gross Peak Impact =Mean W Nt pay — Mean RW gperrENCE DAY

Due to climate differences among the study groups, it was also necessary to ensure the Control
Group could be compared with each treatment group. To achieve this, the hourly Cooling Degree
Days (CDD) of each treatment group were substituted into the estimated regression equation for the
Control Group, creating a weather-adjusted control group for each treatment group.

The gross load impact results, summarized in Table 1, indicate the PEAK Plus group had the
highest mean hourly savings (0.20 kW/hour) and the PEAK Only group had the lowest savings
(0.07 kW/hour). The Rate Only group also showed modest savings of 0.12 kW/hour. The weather-
matched control groups show approximately 0.11 kW increase in their hourly loads during event
days, on average.
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Table 1. Mean Gross Load Impacts by Treatment and Matching Control Groups
(Hours 14 - 17)

PEAK PEAK Only Rate Rate Only PEAK PEAK Plus

Only Control Only Control Plus Control
KW Event 1.55 1.71 1.36 1.90 0.95 1.52
KW Non Event 1.62 1.60 1.48 1.79 1.14 141
Gross Impact -0.07 0.11 -0.12 0.11 -0.20 0.11

Net load impacts for each treatment group were calculated as the difference between the gross load
impact of the treatment group and the gross load impact of its matching control group, for each
group /in hour ;:

Net Impact ; =Gross kW Impacts xp qrvent croup j— Gross €W Impacts conrror, croup i

Because all matching control groups had higher energy use during event days compared to reference
days, the net load impacts are higher than gross impacts in all three treatment groups. As shown in
Table 2, the PEAK Plus group had the highest net load reduction of slightly more than
0.3 kW/hour, which indicates a nearly 27% load reduction compared to the reference day. The
highest hourly load impact for this group was 0.37 kW, occurring at hour 17. Load reductions for
the PEAK Only and Rate Only groups were approximately 0.20 kW and 0.23 kW on average,
representing 11.4% and 15.5% of reference day load respectively.

Table 2. Maximum and Average kW Peak Load Impacts

Maximum Net Average Net Average Net Impacts
Study Group Impacts (kW) Impacts (kW) (% of Reference Day Load)
PEAK Only 0.262 0.185 11.37%
Rate Only 0.297 0.228 15.45%
PEAK Plus 0.373 0.306 26.80%

Cadmus calculated the average electricity savings during event days for households in the Rate Only
and PEAK Plus treatment groups to evaluate how the evaluation results compared with the reported
savings in SCE’s settlement data." The results, shown in Table 3, indicate the settlement data savings
are significantly higher than gross energy savings from the evaluation. The #es savings resulting from
the evaluation, however, compared favorably with the settlement data figures.

1SCE’s record of kWh saved and credits earned. It is important to note that settlement data savings were calculated using
average consumption during three out of five week days before the event as the reference for calculation of savings.
In the evaluation, the non-weekend day before the event was set as the basis for calculating impacts.
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Table 3. Comparison of kWh Savings with the Settlement Data
(kWh Per Household Per Event)

Per Households Savings PEAK Plus Rate PEAK Only
(kWh) Only

Gross (kwh) 0.8 0.5 0.3
Net (kWh) 1.2 0.9 0.7
Settlement (kwh)* 1.2 1.3 NA

! Includes all participating households even if the household did not have savings

According to SCE settlement data, PEAK Plus participants (N=98) had a lower average savings per
household (2.66 kwWh) than Rate Only (N=88) households (2.88 kWh). The average credit SCE paid
to households per event was $1.83. The total amount of credits SCE paid out to all households over
all 15 events was $2010.

Lessons Learned
Based on the key findings documented in this report, Cadmus reached the following conclusions:

1.

3.

The PTR rate had a small, measurable load impact. Results for the Rate Only treatment
group were statistically significant, with a net impact of 0.228 kW and an average of 0.5 kWh
savings per household for each PEAK event. These results indicate that the PTR rate
influenced participants to shift energy use during peak periods. The most common actions
taken to shift energy during peak events were to turn off lights, turn off air conditioning, and
do laundry during off-peak hours. SCE’s settlement data indicate an average savings per
event of 1.3 kWh and 1.2 kWh for the Rate Only and PEAK Plus treatment groups,
respectively. These savings estimates are higher than Cadmus’ predicted gross savings (event
day — reference day usage) of 0.5 kWh and 0.8 kwWh for the Rate Only and PEAK Plus
groups, respectively.

Education may improve the effect of the PTR rate. Results show PEAK Plus
participants generally had a higher load impact than Rate Only participants; results for the
PEAK Plus participants were statistically significant and indicated a net impact of 0.306 kW
per event and an average of 0.8 kWh per household per event. Feedback from PEAK Plus
participants suggests that knowledge transfer occurred between students and their parents.
Specifically, participants reported that their children shared PEAK education knowledge and
energy tips with the rest of the household, though energy efficiency messages were
transferred more commonly than demand response knowledge. While the differences
between the Rate Only and PEAK Plus load impact are minimal, these results suggest
PEAK education complimented the PTR rate.

The effect of PEAK education by itself was inconclusive due to a lack of event
notifications. Though Cadmus observed a load impact for the PEAK Only group, the
effect was very small and not statistically significant, which suggests that the observed
savings may have been due to natural statistical variations. This result is not surprising, as
PEAK Only participants were unable to receive PEAK event notifications, which are
necessary to initiate load shifting behaviors, due to logistical challenges (namely there was no
mechanism to deliver messages while students were on summer break). It can be argued that
these challenges could have been identified at the outset of the pilot study and an alternative
notification delivery mechanism could have been designed. Further research is needed to
determine  the effect education by itself has on energy behaviors.
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1. Introduction

Overview

This report presents the results of a process analysis and impact assessment of the PEAK Plus pilot
project. The project, jointly implemented by The Energy Coalition and Southern California Edison
(SCE), is an experiment designed to explore the impact of energy education and peak demand
electric rate incentives on demand response among Southern California households. The Energy
Coalition develops and supports the education component, known as PEAK education, while SCE
administers the incentive rate. SCE filed the PEAK Plus project as a demand response pilot to be
implemented during the 2006—-2008 program cycle. The Cadmus Group, Inc. (formerly Quantec,
LLC) was retained through a competitive bidding process in 2006 to conduct a coinciding evaluation
of the PEAK Plus pilot project.

Pilot Project Background

The Energy Coalition is a non-profit organization that promotes energy awareness among California
communities.? One of the organization’s long-standing community programs is PEAK education, an
elementary education curriculum, typically taught in the fourth grade, which promotes energy
awareness among students. The first PEAK education program was implemented in the late 1970s,
though more consistent program implementation began in 1998, as energy efficiency and energy
awareness became mainstream topics.

Both SCE and The Energy Coalition are part of the wider community network, established through
the Community Energy Partnership (CEP), a partnership among 10 Southern Californian cities,
SCE, The Southern California Gas Company, and The Energy Coalition. Through the CEP, The
Energy Coalition is able to effectively promote PEAK education and other energy programs in
regional municipalities and school districts. Currently, PEAK education reaches 13,000 students in
nine of the 10 CEP cities each year.

Continued funding of The Energy Coalition’s programs relies largely on utility support. As such,
The Energy Coalition recognized the need to prove hard energy savings resulted from its
educational program to validate its value to key players in the California energy industry. Previous
research on PEAK indicated that students were able to positively influence the way the households
managed energy. However, no quantitative data have been collected on the impact of PEAK
education, particularly regarding demand response. PEAK students learn about time-dependent
electricity demand and the benefits of shifting energy use off peak, but their ability to effect load
shifting had not been formally examined.

In 2005, The Energy Coalition proposed a study, later modified by SCE, designed to investigate the
incremental impact on load shifting behaviors resulting from treatment groups receiving energy
education, a peak-time rebate (PTR) rate, and a combination of both energy education and a PTR
rate. The project was coined as PEAK Plus. The Energy Coalition presented the idea to the
California Public Utilities Commission (CPUC); the CPUC then directed SCE’s participation and
support.

2 The Energy Coalition Website. www.energycoalition.org
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PEAK Plus represents an alternative approach compared to previous program evaluation efforts. In
the past, experiments such as California’s Statewide Pricing Pilot have tested the effects of critical
peak pricing tariffs (i.e. electricity was more expensive during peak demand).? The effects of energy
education on overall consumption and peak load shifting have been studied in other programs such
as the LivingWise Program sponsored by the Aquila Networks in lowa* and Washington State’s
Energy Education in Schools® program. To our knowledge, however, the joint effects of education
and peak time pricing on demand response have not previously been formally investigated.

Report Overview
This remainder of this report is organized into five sections as follows:
e Section 2: Pilot Project Implementation and Timeline
o Section 3: Evaluation Approach and Data Collection Activities
e Section 4: Survey Findings
e Section 5: Load Impact Analysis
« Section 6: Lessons Learned

3 Charles River Associates. Impact Evaluation of the California Statewide Pricing Pilot. March 16, 2005
4 The Cadmus Group, Inc.. LivingWise Program Impacts. November 11, 2008
5 The Cadmus Group, Inc. Washington Energy Education In Schools Assessment. November 17, 2008
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2. Pilot Project Implementation

Overview

This chapter describes the PEAK Plus pilot project set-up and implementation. First, an overview
of the project and a description of its experimental design are provided, followed by the project
objectives and logic. Next, the PEAK education program and PTR rate are explained; the second
half of the chapter provides a description of implementation timeline and activities.

Project Description

The PEAK Plus pilot project was designed as an experiment to examine the incremental impact two
intervention methods—PEAK education and a peak-time rebate (PTR) electricity rate—have on
shifting customers’ energy use during peak periods. To investigate the unique impacts of each
intervention approach and their potential interactive effects, participant households were assigned to
four study groups—three treatment groups and one control group—that received a combination of
intervention methods as follows:

1. PEAK Plus (PP): Households who had a fourth-grade child receiving the PEAK education
curriculum and who also signed up for PTR rate.

2. PEAK Only (PO): Households who had a fourth-grade child receiving the PEAK
education curriculum but did not participate in the PTR rate.

3. Rate Only (RO): Households who signed up for the PTR rate only; these households also
had a fourth-grade child who did NOT receive PEAK education.

4. Control Group (CG): Households who did not participate in the PTR rate; these
households also had a fourth-grade child who did NOT receive PEAK education.

The effect of each intervention method was measured through a load impact analysis for designated
“PEAK event” days (refer to Chapter 5 for details). During PEAK event days, treatment groups
receiving the PTR rate were expected to decrease energy use between the hours of 2:00 PM and 6:00
PM. All groups had interval-recording meters installed at their home to monitor and record
electricity use throughout the day. Table 1 provides a summary of the four groups and their
corresponding intervention methods.

Table 1. Four PEAK Plus Pilot Participant Groups

PEAK Peak Time Interval Meter
Education Rebate Rate
Control Group X
PEAK Only X X
PEAK Plus X X X
Rate Only X X

Project Objectives and Logic

The overall objective of the PEAK Plus pilot was to quantify load impacts resulting from the three
treatments. The three treatment groups were expected to have some behavioral changes and thus,
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reduced consumption during peak periods. The combination of education and a PEAK incentive
rate was expected to have the greatest amount of change as the combination of increased knowledge
and price incentives was anticipated to have an additive effect on demand response.

Figure 1 displays the project’s logic model. The pilot project’s key activities included: outreach and
recruitment, designing the PTR rate, PEAK education, and school/student participation in PEAK
education. Student participation in PEAK education in concert with program recruitment activities
lead to household involvement for the PEAK Plus and PEAK Only groups. Recruitment activities
lead to household participation in the Rate Only treatment group and the Control Group.

Expected short-term outcomes for the three treatment groups include increased energy knowledge
and behavioral changes. Intermediate and long-term outcomes include improved load management
skills and ongoing demand response behavior, respectively.

Figure 1. PEAK Plus Pilot Logic Model
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Demand Response Intervention Methods

PEAK Education

PEAK education is an energy awareness curriculum taught in elementary and middle schools. The
curriculum, which has been developed and maintained by The Energy Coalition, has four main
focus areas:

1. Shifting energy use off peak demand;

2. Shrinking energy use through cutting waste;
3. Exploring renewable energy; and

4. Plugging into new technologies.

These focus areas are explored through an 11-lesson series and integrated with physical science
concepts and lab activities. The curriculum is aimed at fourth-grade physical science standards, but
also addresses fourth- to seventh-grade language arts and math standards. The PEAK curriculum
may substitute or supplement existing science units, depending on the teacher’s or district’s
preferences. Teachers are not required to teach the entire curriculum, however, they sign a
Memorandum of Understanding in which they agree to spend a minimum of 10 hours integrating
PEAK into classroom or homework activities; to complete Unit 1 of the curriculum and ensure each
student takes home one CFL in conjunction with the Unit 1 parent letter; to assign one PEAK
home, school, or community activity per PEAK unit taught; and to maintain a teacher activity log
detailing PEAK activities throughout the school year.

In support of the PEAK Plus pilot, The Energy Coalition reinforced the curriculum with additional
peak demand material in early 2007. For example, The Energy Coalition staff incorporated news
articles about peak events to help students understand peak demand is a “real-world” problem. Unit
1. The Electricity Story, Unit 3: Circuits and Unit 5: Converting Energy into Electricity cover
demand response concepts. Students are encouraged to share information with family members and
act as an “energy manager” for their home throughout all the PEAK lessons. Additionally, at the
outset of PEAK education, students are given a compact fluorescent light (CFL) bulb and a letter
describing PEAK education to deliver to their parents.

The Energy Coalition offers training to teachers interested in incorporating PEAK education in their
classroom. During the training, curriculum specialists from The Energy Coalition provide an
overview of the PEAK lessons, direction on classroom implementation, and experience conducting
lab activities. All trained teachers receive a complete set of class handouts, a toolkit, and supplies to
teach the curriculum and perform the lab activities for a class of 30 students. The Energy Coalition
replenishes the materials upon request. A Website, www.peakstudents.org, reinforces PEAK
concepts with online games, energy tips, energy-related contests, and trivia questions based on the
curriculum.

The PEAK curriculum is taught by the classroom’s teacher or a trained *“science specialist.” Science
specialists are either district science teachers that teach at different schools or Energy Coalition staff
who are available to help in classrooms if a teacher requests assistance. While the curriculum is
generally taught in the fourth grade, it can be taught from the fourth to the seventh grade. For the
PEAK Plus pilot project, only households with fourth-grade students were eligible to participate to
avoid age or grade difference bias.

Though PEAK education has been successfully taught in many schools, The Energy Coalition
implementers have noted that some barriers can limit PEAK implementation. First, district-wide
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curriculum directors may have prioritized language arts and math over science, and teachers within
the district are unable to fit the PEAK curriculum into their class, given all their required material.
Second, districts may be underperforming on standardized test scores and are prohibited from
implementing outside programs until their students’ test scores are adequate. Finally, some schools
are severely restricted by personnel limitations and do not have the staff time to implement PEAK
education (e.g., one school has one science teacher for the entire school).

Peak-Time Rebate Rate

The PTR rate, the second intervention method, was a peak time incentive electricity rate that
provided credit for electricity saved during designated “PEAK Plus Event Days;” the rate provided
credits only and had no penalties. Households on the PTR rate were notified of PEAK event days,
during which households would attempt to decrease energy use between 2:00 PM and 6:00 PM. The
pilot project PTR rate was in effect from January 2008 to December 2008 on non-holiday weekdays.

Treatment groups using this rate structure received a $0.66 credit from SCE for every kWh saved
during a PEAK event. Baseline usage was calculated from the average of the three highest daily
usages between 2:00 PM and 6:00 PM in the five weekdays previous to the PEAK event. Any kWh
reductions on a PEAK event day with respect to the baseline were considered saved kWh. The total
dollar value from energy savings appeared as a credit on the participants’ electricity bills. Figure 2
provides an example of the rate structure. SCE kept records of the kWh savings and credits paid
during the course of the pilot project.

Figure 2. The PTR Rate Structure

SCE originally planned to implement a time-of-use rate (TOU-D-PPP), which was similar to the
Critical Peak Pricing (CPP) tariff used in the Statewide Pricing Pilot, creating penalty rates for energy
use during peak demand. Under the CPP tariff, participants would risk paying more for electricity
than the standard residential rate structure. Pilot project implementers felt a rebate rate was easier to
promote, and thus replaced the time-of-use rate with the PTR rate, which rewarded demand
response and eliminated non-response penalties. The PTR rate structure was filed with the CPUC in
April 2007 and approved in May 2007. SCE plans to offer a system-wide PTR rate in 2010 as part of
their SmartConnect Program.

Project Implementation

Representatives from both SCE and The Energy Coalition began planning the PEAK Plus pilot
project in January 2006, with The Energy Coalition drafting the first Project Implementation Plan
and SCE following with project scope amendments. The project was originally designed to be a
three-year research study with two full years of data capture. However, the project was delayed by
both the back-and-forth project scope negotiations and the development of a working contract
between SCE and The Energy Coalition until early 2007. These delays limited pilot project data
collection to one year (2008). Figure 3 illustrates the project timeline and milestones. Details on
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marketing material development, recruitment, meter installation, and PEAK events are provided in
the following sections.
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Figure 3. Project Implementation Timeline
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Marketing Materials

The Energy Coalition developed PEAK Plus marketing materials for each study group to assist with
recruitment. Marketing materials had to go through SCE’s approval process before being used in the
field. If marketing materials were not approved on the first round, the materials were amended and
underwent a second approval. Implementation changes, such as the switch to the PTR rate,
necessitated changes in marketing materials.

Marketing materials developed for PEAK Plus recruitment included: brochures, mailers, newspaper
advertisements, Web-based information, and local television announcements. Overall, 14,960
marketing pieces were distributed among eligible communities. Examples of marketing pieces are
displayed in Appendix A.

Recruitment

The Energy Coalition was responsible for participant recruitment and initially planned to approach
the task in three phases: 1) district recruitment, 2) school recruitment, and 3) household recruitment.
However, the process proved longer and deviated from the original plan due to changes in program
set-up and an underestimation of the effort necessary to sign up participants. The initial recruitment
strategy and subsequent strategy adjustments are described in the following sections.

Initial Recruitment Strategy

The primary goal for recruiting participants was to capture a high level of diversity among the
treatment groups. To narrow the recruitment focus, The Energy Coalition initially targeted three
school districts to provide a diverse range of diversity in socioeconomic demographics, school
achievement scores, and weather patterns. The Energy Coalition approached district administrators
about PEAK Plus to gain permission to recruit at schools within the districts.

The next recruitment stage was targeting schools. The initial plan was to recruit three schools in
each district for PEAK Plus participants and three schools in each district for PEAK Only
participants. As with district selection, emphasis was placed on selecting a diverse group of schools.
To achieve a diverse mix of schools, an in-house consultant with SCE Measurement and Evaluation
developed a scoring method to characterize the region’s elementary schools based on 2005 data
detailing socioeconomic characteristics of neighborhoods, school performance indicators, and
student body “hardship” indicators. Schools were ranked by their principal component score and
then split into terciles. The terciles, in combination with PEAK education implementation (number
of classes at school) and weather data (cooling degree days), were used to select a representative set
of schools. One school from each tercile was selected for the PEAK Plus and the PEAK Only
treatment groups. Once schools were selected, implementers sent letters to both school
administrators and teachers to familiarize them with PEAK Plus and to gain permission to recruit
students at school events.

The Energy Coalition planned to recruit the Rate Only and Control Group participants from
schools that did not have plans to implement PEAK during the 2007-2008 school year. These
households ideally would come from schools that did not teach PEAK education, but were located
in the same districts as those for treatment groups. This was possible for a few school districts, as
not all schools within the district implemented PEAK education. However, some districts
implement PEAK education district-wide, thus prohibiting Control Group selection within the
district. As such, other school districts were selected for Control Group and Rate Only participants.
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The school selection process proceeded in a manner similar to the PEAK Plus and PEAK Only
groups.

Once districts and schools were onboard, household recruitment was expected to be a
straightforward process of bringing on households with children at participating schools. PEAK
Plus families were recruited via parent meetings at participating schools. At these meetings, parents
received information about the PEAK Plus pilot and the rate incentive. Parents registered their
household at the meetings or through a mail-in form (displayed in Appendix A). All study groups,
including the Control Group, were also recruited through booths at community and school events
and through flyer distribution in schools. Applicants to the PEAK Only, Rate Only, and Control
Group treatment groups were entered in a drawing for a family pack of Disneyland tickets.

The Energy Coalition also geared PEAK Plus information to specific study groups. For example,
when recruiting PEAK Only participants, no mention of the PTR rate was made, and households
eligible for the Rate Only group were only made aware of the PTR rate structure. Control Group
participants were only aware they were participating in a RASS-type (Residential Appliance
Saturation Survey) study for SCE and The Energy Coalition. The Energy Coalition also excluded
teachers in Rate Only or Control Group schools from attending PEAK Education training during
the 2007-2008 school year.

Recruitment Strategy Adjustments

While recruitment generally followed the initial plan, a few implementation problems emerged—
namely the difficulty of recruiting households—that required adjustments in the recruitment
approach.

First, the study was expanded to more school districts when household recruitment proved more
difficult than anticipated. PEAK Plus students were recruited from seven different districts, and
PEAK Only participants were recruited from four districts (see Table 2).

Second, because The Energy Coalition had difficulty reaching the required number of participants
from the selected schools, they had to expand the sample frame to include schools outside the
original “tercile” scheme. Thus, more schools were recruited to participate, and the tercile scheme
was later abandoned to accommodate the sample frame expansion. Additionally, some schools were
disqualified for the following reasons:

e Too few classrooms received PEAK education (though this rule was later relaxed as
household recruitment became increasingly difficult);

e The school was moving and students were transferring to neighboring schools

e The school located in an area with high move rate and high incidence of centralized electric
meters.

e« Some PEAK teachers transferred to other schools and/or grade-levels after initial
recruitment had begun.

Table 2 summarizes the number of districts and schools involved for each study group
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Table 2. Number of Participating Schools and School Districts

Study Group Number of Number of Number of
School Districts Schools Teachers
Control Group 6 24 24
PEAK Only 4 11 36
PEAK Plus 7 21 29
Rate Only 6 31 31
Total (Unique) 10" 87 120

! Note that some districts have participants from more than one study group

(i.e., number of districts is not additive)
Third, household recruitment was adjusted to attract more participants. As planned, The Energy
Coalition distributed flyers at schools for all study groups. An initial round of flyers was sent home
with students in March 2007. Due to the underwhelming response, a second round of flyers was
distributed in April 2007. Because responses were lower than anticipated, The Energy Coalition
more aggressively pursued recruitment at community events, offering the following incentives for
enrolling in PEAK Plus:

» Entering any applicant into a drawing for tickets to Disneyland (a four-pack of annual passes
to Disneyland for PEAK Plus and Rate Only applicants $499 value and a four-pack of one-
time tickets to Disneyland for Rate Only and Control Group applicants $250 value.)

* Distributing $20 Target gift cards to eligible families enrolling in PEAK Plus at outreach
events (115 distributed, $2300 value).

» Offering $40 when participating households referred a friend to the program (total of 3
applicants, $120 value).

Finally, PEAK Only participants had to be re-recruited in June 2007 because the first brochure
failed to collect information on the student’s school, grade, and name to confirm eligibility, and thus,
had to be redone. The subsequent survey round collected this information, but failed to collect
information on phone number, which affected later evaluation activities.

At the end of recruitment, The Energy Coalition had received 886 applications after screening for
basic eligibility requirements and duplicates 709 remained. Table 3 summarizes the marketing
materials distributed, applications received, and recruitment goals.

Table 3. Summary of Recruitment Results and Goals

Number of Number of Viable Total Recruitment Sample
Marketing Materials Applications Remaining Goal Target
Distributed Received after
Screening
Control Group 4319 268 165 200 185
PEAK Only 2360 155 93 200 125
PEAK Plus 3368 133 109 200 125
Rate Only 4913 153 118 200 125
Total 14,960 709 485 800 560
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Participant Screening

At the end of August, The Energy Coalition delivered a total of 709 potential participants to SCE.
SCE then went through the process of further screening the applicants. Applicants were disqualified
for the following reasons:

* The household was already participating in a SCE program (e.g. A/C Cycling Program).
* The PEAK Plus applicant was not the primary account holder.

* The household was not in SCE’s service territory.

* The applicant lived in a house on a group meter.

e Meter access issues, see next section.

A few additional applicants in the PEAK Plus and PEAK Only groups were disqualified because a
recruited teacher switched schools or grades, and the household’s student would no longer receive
PEAK education. Table 3 shows a summary of recruitment goals, suggested sample goals, the final
number of applications received for each group, and the total number of remaining participants.

Meter Installation

SCE installed Interval Data Recording (IDR) meters capable of recording electricity use in
15-minute increments on all participating homes to facilitate load data collection. Meter installation
was scheduled to occur in July 2007, but was pushed back to Fall 2007 (October to December) due
to a delay in recruitment. An additional 10% of participants were removed from the study due to
meter install/read access or safety issues.

For PEAK Plus and Rate Only participants, real-time access to energy consumption data via the
Internet was discussed in the project’s beginning but was dropped due to cost considerations.
Instead, participants received a monthly SCE bill that contained details of their peak, off-peak, and
PEAK event day energy use.

PEAK Education Implementation

The implementation of PEAK curriculum varied at different times during the school year, though a
majority of teachers reported they implement PEAK education in the spring, when it would have
the most impact on PEAK events. Through the PEAK curriculum, students become familiar with
the four energy actions: shifting energy use off peak demand; shrinking energy use through cutting
waste; exploring renewable energy; and plugging into new technologies. More information on
PEAK implementation is located in Chapter 4: Survey Findings.

PEAK Events

As mentioned previously, SCE announced “PEAK event” days on which participants were expected
to limit energy use between the hours of 2:00 PM and 6:00 PM. SCE announced a total of 15 PEAK
event days in 2008 from May to October, shown in Table 4. SCE notified PEAK Plus and Rate
Only households via email, page, and/or phone message by 3:00 PM the day prior to a PEAK event
through their Outage Notification Communication (ONC) system. All of the participants chose to
be notified by phone. Control Group and PEAK Only participants were not notified of PEAK
event days.
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PEAK events were selected when the weather forecast indicated high temperatures in downtown
Los Angeles would rise above 85° F, and inland areas would reach high temperatures approximately
10 degrees hotter. Two of the PEAK events in July coincided with California 1ISO’s peak events
(statewide peak event). SCE also announced PEAK events on two Mondays (August 25 and
September 15) to test the response if the PEAK notification was received on a Friday.

Table 4. PEAK Event Dates and Temperatures

Los Angeles
Event Date Week Day Max. Temp. (°F)
15-May Thursday 84.2
19-Jun Thursday 91.9
20-Jun Friday 97.0
8-Jul Tuesday 78.8
10-Jul Thursday 82.0
25-Jul Friday 82.4
6-Aug Wednesday 86.0
14-Aug Thursday 89.1
25-Aug Monday 87.8
29-Aug Friday 89.6
15-Sep Monday 87.8
16-Sep Tuesday 80.6
30-Sep Tuesday 98.6
7-Oct Tuesday 96.8
8-Oct Wednesday 96.8

In the initial plan, PEAK Only students were expected to receive PEAK event notifications via their
teacher. These notifications were not implemented due to the following logistical issues:

e Students would be in school for only one PEAK event. The rest would occur during
their summer break or when they had already advanced to the fifth grade.

* It proved difficult to distribute notifications to teachers the day before an event.
Teachers generally cannot accept phone calls or answer emails until the end of the day,
after their students have left.

* Distributing notifications through school administrators, such as a principal, would be
difficult, as not all schools have a systematic and timely way to get messages to their
teachers.
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3. Data Collection and Analysis

Overview
The primary objectives of the evaluation were to:

1. Provide separate estimates of the impacts of the Program’s education and pricing
components.

2. Assess the Program’s design and operation processes and provide timely feedback on
potential improvements.

To accomplish these objectives, Cadmus developed a comprehensive research plan designed to
provide feedback on the operation of the pilot program and the impact of the intervention methods.
Figure 4 provides an overview of the evaluation approach.

Figure 4. Evaluation Plan

Sample Development

The project’s initial sample design targeted 125 participants for each of the three treatment groups
and 185 for the Control Group. Recruitment goals were set at 200 participants per study group to
account for sample attrition throughout the study due to ineligibility, relocation, dropouts, etc. After
screening applications in September 2007, the recruitment for each group, shown in Table 5, fell
short of the target sample frame. Additional sample attrition occurred throughout 2008; by the end
of the study 398 participants remained.

Table 5. Study Sample Frame Progression

Application Cadmus Sample Sample
Recruitment Sample (December 07)  (December 08)
Goals Suggestion
Control Group 200 185 165 140
PEAK Only 200 125 93 77
PEAK Plus 200 125 109 95
Rate Only 200 125 118 86
Total 800 560 485 398

Baseline Survey

During the first quarter of 2008, Cadmus conducted a baseline survey to collect information on
household characteristics, energy-use habits, and energy awareness. The initial survey instrument was
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developed and then incorporated feedback from SCE; a copy of the survey instrument is included in
Appendix B. To increase response rates, introductory letters were mailed from SCE prior to the
survey to prepare participants for the call; the letters offered a $25 cash incentive if the participant
completed a survey.

The survey was administered via phone and mail. In January 2008, Cadmus fielded a phone survey,
with assistance from Research Design Data (RDD), which yielded 128 responses (see Table 6).
Cadmus adapted the survey for mail and sent it to the remaining PEAK pilot participants in
February 2008. In March 2008, a second survey was mailed to non-responsive participants. The mail
survey provided 162 additional survey responses (Table 6). Overall, 485 households were contacted
and 290 households responded to the baseline survey for a response rate of 60%.

Table 6. Baseline Survey Sample Disposition

Control PEAK PEAK Rate

Group Only Plus Only Total
Sample 165 93 109 118 485
Phone Survey Responses 35 20 44 29 128
Mail Survey Responses 63 31 39 29 162
Total 98 51 83 58 290

Follow-up Survey

At the end of 2008, Cadmus conducted a follow-up survey after completion of all PEAK events to
assess the following: changes in participants’ energy consumption and household characteristics;
pilot implementation; and satisfaction with the pilot project.

The follow-up survey was implemented similarly to the baseline survey. Cadmus developed the
initial survey instrument and incorporated feedback from SCE; a copy of the survey instrument is
included in Appendix B. Letters were again sent out to prepare participants for the call, and a $25
cash incentive was offered upon survey completion.

The phone survey was fielded in November 2008 with the assistance of RDD. Mail surveys were
sent to remaining respondents in December 2008. In total, 398 households were contacted and
244 responded to the survey for a response rate of 61%. Table 7 summarizes the response rates for
each study group.

Table 7. Follow-Up Survey Sample Disposition

Control PEAK PEAK Rate

Group Only Plus Only Total
Sample 140 77 95 86 398
Phone Survey Responses 40 20 56 43 159
Mail Survey Responses 32 24 15 14 85
Total Responses 72 44 71 57 244

Teacher Interviews

Cadmus conducted interviews with teachers who implemented PEAK education during the
2007-2008 school year to collect the following information: teachers’ implementation of PEAK

PEAK Plus Pilot Project Evaluation 14



curriculum; satisfaction with PEAK curriculum; awareness of the PEAK Plus pilot projects; and
barriers to PEAK implementation.

A copy of the interview guide is located in Appendix B. The Energy Coalition provided a complete
list of the fourth grade teachers that taught PEAK Plus pilot participants in the PEAK Plus or
PEAK Only treatment groups, and a random sample frame was created from the complete list.
Cadmus staff conducted all interviews over the telephone. To increase response rate, The Energy
Coalition contacted teachers prior to Cadmus’ initial contact to prepare participants for the interview
call. Because teachers are hard to reach by phone during the work day, Cadmus also contacted
teachers by email to schedule specific interview times. In total, 39 teachers were contacted and a
total of 12 completed the interview for a response rate of 31%.°

Table 8. Teacher Interview Sample Disposition

PEAK PEAK

Only Plus Total
Population 36 29 65
Sample 21 21 42
Phone Responses 5 7 12

Staff Interviews

Staff interviews were conducted in July 2007 and January/February 2009. Cadmus staff conducted
the July 2007 in-person interviews with both The Energy Coalition staff and SCE staff to
understand recruitment processes and barriers, and expected pilot implementation. The second
round of staff surveys were conducted to collect information on implementation feedback,
communication between implementers, and any other issues that arose during the pilot
implementation. Cadmus conducted in-person interviews with The Energy Coalition staff in January
2009. The PEAK Plus pilot project manager position at The Energy Coalition was switched to a
different staff member during the course of the project; as such, the second round of staff
interviews were conducted with different Energy Coalition staff. The second round of SCE staff
interviews were conducted by phone in February 2009.

Load and Settlement Data

To facilitate the load impact assessment, Cadmus received interval load data from SCE. A
description of the data and the subsequent analysis is described in Chapter 5. Cadmus also received
settlement data from SCE, which summarized PTR rate participant savings and corresponding
credits on their utility bills over the course of the pilot project. These data were used to compare
calculated load impacts (see Chapter 5).

6 Though the random sample frame was 40 teachers, only 39 teachers needed to be contacted in order to get 12
completes.
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4.  Survey Findings

Overview

Key findings from the data collection activities—participant surveys, teacher interviews, and staff
interviews—are presented in this chapter. Findings are organized into the following sections:

o Study Group Comparison (household characteristics and energy awareness)

e Recruitment

e Implementer Communication

e PEAK Event Implementation: Event Response, Notification, and Satisfaction

o PEAK Education: Awareness, Implementation, Knowledge Transfer, and Satisfaction
Summary data for interviews and surveys are included in Appendix C.

Study Group Comparisons

In the study group comparison, Cadmus compared household characteristics, energy behaviors, and
energy awareness among the four study groups. A precursor to the load impact analysis, these
findings helped identify potential variables that needed to be controlled for during the load impact
analysis.

Household Characteristics

The majority of respondents lived in single-family detached homes. The distribution of home-
type for each group was similar, as shown in Figure 5.

Figure 5. Housing Type Distribution

PEAK Plus Pilot Project Evaluation 17



Control Group and Rate Only respondents tended to have smaller and older homes than
PEAK Only and PEAK Plus respondents. Table 9 displays average home square footage for each
group. At 2,191 sq. ft., PEAK Plus respondents had the largest average home size, followed by
PEAK Only respondents with an average home size of 1,891 sq. ft. PEAK Plus and PEAK Only
respondents also tended to have newer homes, with approximately half indicating their homes were
built between 1980 and 2000. The majority of Rate Only respondents had homes built before 1960
and the majority of Control Group respondents’ had homes built between 1960 and 1980. Figure 6
shows the distribution of home vintage for each group.

Table 9. House Size Statistics

Respondent Type  Mean(ft?) N Min(ft)"  Max(ft")
Control Group 1,652 77 350 4,000
PEAK Only 1,891 46 600 4,300
PEAK Plus 1,917 67 900 4,200
Rate Only 1,628 40 300 4,500

1Square footage estimates are based on self-report.

Figure 6. Home Vintage Distribution

Household size was consistent among the four respondent groups. The number of children in
each home did not vary greatly among respondent type, Figure 7. The majority of respondents had
two school-age children (ages 6-18) and two adults (ages 19-64) in their households. Though, the
Control Group varied slightly from this trend with 30% of the respondents reporting only one
school-age child in the household, and 16% indicating there were three adult age persons in the
household.
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Figure 7. Number of School-Age Children and Adults in Household

Overall, the study groups had a similar mix of appliances. Specifically, the majority of
respondents had an air conditioning unit in their home but no electric water heater. Most
respondents reported that they used a central air conditioning unit or a room air conditioner to cool
their homes. Only 15% of respondents indicated they did not have any air conditioning unit, and
only 16% of all respondents indicated they had an electric water heater. Table 10 shows the average
number of appliances per home for each study group as well as the overall appliance saturation (the
percent of households with at least one appliance) for all respondents.

Table 10. Average Appliances Per Household and Appliance Saturation

Average Appliance per household Saturation
Percent
Control PEAK PEAK Rate households with at

Appliance Group Plus Only Only Total least one
Central Air Conditioner 0.87 0.91 1.09 0.72 0.89 69%
Evaporative Cooler 0.11 0.11 0.13 0.19 0.13 10%
Heat Pump 0.16 0.16 0.06 0.13 0.14 12%
Room Air Conditioner 0.26 0.15 0.17 0.48 0.25 16%
Programmable 0.68 0.64 0.67 0.40 0.61 61%
Thermostat

Electric Water Heater 0.16 0.17 0.08 0.19 0.16 16%
Clothes Washer 0.95 0.94 0.84 0.78 0.89 89%
Television 3.15 2.39 2.41 2.89 2.75 98%
Computer 1.46 2.09 1.90 1.30 1.68 89%
Humidifier 0.17 0.29 0.10 0.12 0.18 15%
Dehumidifier 0.03 0.04 0.00 0.03 0.03 1%
Pool (pool pump) 0.13 0.04 0.16 0.07 0.10 10%
Extra Refrigerator 0.45 0.23 0.35 0.28 0.34 31%
Stand-Alone Freezer 0.13 0.08 0.12 0.10 0.11 11%
Fans (ceiling or portable) 2.94 2.52 2.20 2.53 2.61 81%
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Energy Awareness

The majority of respondents indicated they were “somewhat knowledgeable” of how energy
was used in their homes. When asked to indicate their knowledge level regarding energy use in
their homes, 62% of respondents said they were “somewhat knowledgeable.” Respondents’ reported
level of knowledge did not vary between study groups.

The majority of respondents reported they were familiar with the concept of electrical “peak
periods,” but most gave incorrect hours for SCE’s peak electrical period. Of all respondents,
68% (198 respondents) indicated they were familiar with the concept of “peak periods” but only 12
respondents listed peak period hours that started and ended between 2:00 PM and 6:00 PM, SCE'’s
typical peak period. The remaining respondents’ answers varied widely; the full list of response can
be found in Appendix C.

Most respondents felt they were “somewhat knowledgeable” about actions that will save
money on energy bills. When asked how knowledgeable they were about actions that save energy,
63% of all respondents indicated they were *“somewhat knowledgeable” and 23% said “very
knowledgeable.” Answers did not differ greatly between study groups.

PEAK Plus and PEAK Only respondents were more likely to have installed CFLs than
Control Group and Rate Only respondents. Of the PEAK Plus respondents, 80% indicated they
have installed CFLs in their home, and 73% of PEAK Only respondents indicated the same
compared to 59% of Control Group respondents.

Recruitment

Recruitment required more time than expected. Energy Coalition staff indicated that they
underestimated the time needed to recruit households. Some reasons for the recruitment difficulties
included: 1) reaching a narrow target population; 2) engaging busy parents to learn about PEAK
Plus; 3) recruiting students and families in the third grade, before they were familiar with PEAK
education; and 4) reaching schools that were not affiliated with PEAK.

Non-PEAK schools (for Control Group and Rate Only participants) were more resistant to
participation and recruitment due to their unfamiliarity with The Energy Coalition and
concerns about student privacy. The Energy Coalition found schools not affiliated with PEAK
education were reluctant to hand out PEAK Plus information to their students. In addition, schools
also limit the number of times an outside organization can distribute materials to their student body,
and The Energy Coalition had to compete for schools’ attention against other energy or
environmental programs.

In-person events with immediate giveaways were more successful recruitment avenues than
flyer distribution or a chance to win a high-value giveaway. The Energy Coalition reported that
in-person events, where staff could explain the program to potential participants were more
successful at engaging participants. In addition, recruiters noticed households were more likely to
sign up with a $25 target gift card over a chance to win the family pack of Disneyland tickets in a
drawing.

Leveraging social networks in classrooms and schools is an effective way to recruit
households. The Energy Coalition found that if a well-connected parent or teacher supported the
PEAK Plus Pilot, more households would sign on under the positive influence of the parent or
teachers.
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Implementer Communication

Overall, The Energy Coalition and SCE appear to communicate well, though in a few
instances the flow of information between the two groups was inefficient. Implementation
staff from both The Energy Coalition and SCE indicated there were no problems staying in contact
and reporting progress. However, based on feedback from SCE and Energy Coalition
implementation staff, it appeared some miscommunications occurred regarding the type of
information that should have been collected from participants during the recruitment process.

PEAK Event Implementation

The findings in this section relate specifically to the PEAK events and the participants receiving the
PTR rate (PEAK Plus and Rate Only groups). In general, answers for PEAK Plus and Rate Only
respondents did not differ and are reported in aggregate. Appendix C includes the survey data by
study group.

Enrollment

Most respondents found it easy to understand and sign up for the PEAK Plus pilot and PTR
rate. When asked to rate their agreement with the statement “Signing up for the program was
difficult” on a scale of 0 to 10, where 0 was strongly disagree, 69% of PEAK Plus and Rate Only
respondents disagreed with the statement. The majority of respondents (85%) also agreed the
program materials were easy to understand.

PEAK Event Response

Half of the respondents reported they were able to change their energy use during every
PEAK event. For all 15 PEAK events, 52% of respondents indicated they changed the way they
used energy. Another 9% reported they changed their behavior most of the time (10 to 14 events),
6% indicated they changed their energy use for six to 10 events, and 22% reported they changed
their energy use on five or less events.

SCE settlement data indicate most participants had kWh savings and the corresponding
rate credit for five to seven PEAK events. Cadmus used SCE’s settlement data to determine how
many PTR rate participants actually received credits during PEAK events. Approximately 40% of
participants were showed savings for five to seven PEAK events; Figure 8 shows the frequency
distribution for number of PEAK events with kWh savings. None of the participants received credit
for saved kwWh for all 15 events, despite half the respondents reporting they changed the way they
used energy for all 15 PEAK events.
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Figure 8. Frequency Distribution of PEAK Events with Savings

The most common actions taken to reduce energy use were to turn off lights, turn off the air
conditioning, and shift doing laundry to off peak time. Figure 9 summarizes the energy
behavioral changes of respondents who participated in PEAK events. The most common energy
action was to turn off unnecessary lights (90%), followed by turning off air conditioning (80%),
though 30% of respondents indicated they would also turn up the thermostat on their air
conditioning during some events. Nearly 80% of respondents also changed when they used their
clothes washer and dryer. Respondents were less likely to turn off televisions, fans, and dishwashers.

Figure 9. Actions Taken to Reduce Energy Use During PEAK Events

Most respondents reported they were able to sustain their energy use changes through the
entire peak period. Of the respondents that were able to change their energy use during a PEAK
event, 66% said they made the changes the entire four-hour peak period, 13% reported they could
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only sustain the changes for a portion of the PEAK period, and 7% reported it varied between
PEAK events.

The most common reasons for not participating in a PEAK event were because the
respondent was not home or the respondent claimed they did not receive notice. Of the
respondents that self-reported they were not able to change their energy use during all events
(48 respondents), 25% said they could not change energy use because they were not at home, and
27% said it was because they did not remember receiving notification or they forgot about the
notification. Another 17% indicated it was too inconvenient to change their energy use, with five
respondents specifically indicating it was “too hot” to change their energy use.

Notification and Awareness

The majority of participants indicated the PEAK event notification method and timeframe
worked well. Most participants self-reported that SCE contacted them by phone (62%), and email
(21%), though, SCE’s records show that all participants requested to be contacted by phone.
Regardless, 80% of respondents reported they were satisfied with the notification method. While a
few respondents indicated they would have liked to switch from phone to email, none proposed a
new communication method. Most respondents (80%) also reported a day-before notification was
adequate. Only five respondents said they would have preferred a day-of event notification.

The majority of rate participants were unsure how many hours SCE requested a reduction in
energy consumption. When asked how many hours SCE asked them to reduce energy use, only
37% of respondents said four hours; 13% indicated one to three hours, 16% indicated five to seven
hours, and 10% indicated more than seven hours. Three respondents responded that SCE did not
ask them to reduce energy consumption for any length of time (zero hours). The remaining
participants did not respond or did not know.

Though not all participants understood the length of the peak period, most respondents
indicated they undetstood the program and the program materials. When asked to rate their
agreement with the statement “The program materials were easy to understand,” 77% of
respondents indicated a rating of 8 or above on a scale from 0 to 10, where 10 meant strongly agree.
Most participants (57%) strongly disagreed with the statement: “I could not understand the program
until someone explained it to me.” Though, approximately 20% of respondents strongly agreed with
the statement.

Satisfaction

Most participants were satisfied with their participation in the pilot project (PTR rate
specifically). When asked to rate their overall satisfaction with the program on a scale of 0 to 10
where 10 was strongly satisfied, 77% indicated they were satisfied (rating of 7 or more). The majority
of respondents (87%) also indicated they would participate in the program again if it was offered,
and 82% said they would recommend the program to a friend.

For the few respondents who were not satisfied with the program, the main reason was
because they were unable to save a significant amount of energy. Two respondents (2%) said
the program was ineffective at changing their habits, and three respondents (2%) said they do not
use a lot of energy and are not able to shift energy use. Six respondents (5%) also said the savings
they realized were not sufficient to warrant their participation.
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Though some respondents were confused about receiving the PTR rate credit on their
electricity bill, most reported the credit motivated them to reduce energy during PEAK
events. When asked if they remembered receiving a credit on their electricity bill from PEAK event
savings only 42% said yes; 34% said they did not know, and another 16% said they did not receive
any credits. However, respondents were also asked to rate their agreement with the statement “The
program resulted in savings | could see on my bill” on a scale of 0 to 10, where 0 was strongly
disagree and 10 was strongly agree. Approximately 60% agreed with the statement (rating of 7 or
higher). Regardless of the savings received, the majority of respondents (67%) agreed with the
statement “The program’s electric bill credit motivated me to conserve.”

Respondents were split on whether the PTR rate credit on their electricity bill met
expectations. Of the respondents that recalled the credit, 25% indicated the credit was what they
expected, 18% said the credit was more than expected, and 20% reported the credit was less than
expected. Another 37% either indicated they did not have an opinion or did not respond to the
question.

PEAK Education

The next set of findings relates to the implementation of PEAK education. Findings are based on
responses from teachers who implemented PEAK education and from participants who had a
fourth grade student receiving PEAK education (PEAK Plus and PEAK Only). In general, the
responses between the PEAK Plus and PEAK Only treatment groups did not differ significantly,
hence, are reported in aggregate.

Teacher Awareness

Few teachers were aware of the PEAK Plus pilot project and the teachers who were aware
did not understand the project. Though The Energy Coalition sent out letters to PEAK teachers
about the PEAK Plus pilot, only two interviewed teachers recalled previously hearing about the pilot
project (one teacher had PEAK Plus students, and the other had PEAK Only students). The two
respondents who had heard about the project did not know about the PTR rate and were only aware
of the project’s education aspect. In addition, the teachers aware of the PEAK Plus pilot knew that
they had PEAK Plus students in their classes, but they did not notice a difference in the engagement
level between the students who were participating in the PTR rate and the rest of the students in the
class.

The majority of teachers learned about PEAK education from the school or the school
district. When asked how they found out about the PEAK curriculum, 11 of 12 respondents
reported learning about the program from their school administration or school district. Most
respondents said the school district facilitated training with The Energy Coalition which provided
further awareness and information about PEAK education.

PEAK Implementation

Interviewed teachers generally did not implement all of the PEAK units. On average,
respondent teachers taught six of the 11 PEAK units. The most frequently taught units were: 2, 3
(Demand Response), 4, 6, and 7. The units that teachers skipped most frequently were Units 8, 9
(Natural Gas) and 11 (Renewables). Figure 10 provides a summary of which units interviewed
teachers most frequently taught during the 2007-2008 school year.
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Figure 10. Percentage of Teachers' Implementing Each PEAK Unit

'out of 11 Respondents; one respondent did not indicate which units were taught.

Most interviewed teachers implemented the PEAK units covering demand response
concepts. Three units—1, 3, and 5—cover demand response concepts in the PEAK curriculum.
Most of the 12 interviewed teachers covered at least one of the units: six teachers taught Unit 1:
‘The Electricity Story,” 10 taught Unit 3: ‘Circuits,” and six taught Unit 5: ‘Converting Energy into
Electricity,” refer to the starred units in Figure 10 for a summary of the results. In addition, four
teachers reported they covered demand response concepts outside of the PEAK curriculum.

Most teachers felt their students understood the concept of shifting energy off peak
demand. When asked if they felt their students understood the concept of peak demand, eight of
12 teachers reported their students understood the concept due to the PEAK curriculum. None of
the teachers reported their students were unable to understand the demand response concepts,
though four teachers indicated they were unsure or did not know.

During the 2007-2008 school year, all interviewed teachers implemented PEAK units in the
Spring 2008. All interviewed teachers indicated that the spring was when the energy curriculum best
fit with their science course. Additionally, all teachers interviewed are delivering PEAK lessons in
their classes again this school year.

Implementation Barriers

All teachers interviewed noted a lack of time was the largest barrier they faced when
implementing PEAK education. Although the interviewed teachers were satisfied with the PEAK
curriculum, most noted that allocating time to cover all of the PEAK material proved challenging.
One teacher indicated the PEAK curriculum was great but, given time constraints, it was impossible
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to complete all of the material and the standards fourth-grade teachers are required to meet. Another
teacher explained that s/he does not teach certain units because science is taught only two-times per
week (total of 120 minutes teaching time per week), and another teacher suggested the curriculum be
condensed to grade specific lessons. Specifically, the respondent recommended eliminating the
natural gas units for the fourth grade because natural gas is not part of fourth-grade science
standards and is not taught until higher grade levels.

To merge science standard requirements, limited classroom time, and the expansive PEAK
units, some teachers reported they often modified their delivery method of the PEAK units.
Six interviewed teachers indicated they modified at least one PEAK unit to better integrate the
PEAK unit with curriculum requirements and/or time constraints.

Knowledge Transfer Between Parents and Students

Many respondents indicated their child discussed energy use with them as well as brought
materials home about energy. When asked if their child ever brought home materials about using
energy wisely in the home, 66% of respondents indicated their child did. Of the respondents who
said their child brought home material, 59% (67 respondents) said they read the material. In
addition, 65% of the respondents said their child discussed energy use with them.

Over half the respondents reported their child asked them to change the way they used
energy, such as install CFLs, and most respondents indicated they made the requested
changes. Approximately 56% of respondents said their child asked them to make changes to the
way they used energy in the home. The most common change mentioned was to install CFLs (37%)
or to use less water (18%) and recycle more (18%). Only 11% of respondents said their child
requested they shift energy use to off-peak demand times. Figure 11 shows the number of
respondents indicating which energy use changes their child requested and which changes they
reported they made. It appears most respondents reported they made the energy use changes their
child requested.

Figure 11. Changes in Energy Use: Requested and Performed Actions
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Respondents found their discussion with their children more influential than program
materials. When asked to rate the influence of their discussions with their children in making
energy use changes on a scale of 0 to 10, where 10 was extremely influential, 72% of respondents
rated the influence at a seven or higher. When asked to rate the influence of materials their children
brought home on the same scale, only 59% rated their influence at a seven or higher.

Satisfaction

Teachers were satisfied with the PEAK education curriculum. On a scale of 1 to 10, where 10
indicated extremely satisfied with the curriculum, 11 of 12 teachers assigned a score of eight or
higher. Interviewed teachers also indicated students responded with enthusiasm to the PEAK
curriculum. One teacher interviewed said: “Students are excited, motivated, and can not wait to
work with the materials in the hands-on lessons.”

Overall teachers felt supported by The Energy Coalition and the school administration in
implementing PEAK curriculum. On a scale of 1 to 10, where 10 indicated very supported, 10 of
12 respondents rated the school administration’s support at an eight or higher, and 11 of 12 teachers
rated The Energy Coalition’s support at an eight or higher.
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5. Load Impact Assessment

Overview

This section describes the methodology for and the results of the load impact analysis. The primary
objective of this analysis was to quantify the load impacts of the three treatment groups—PEAK
Plus, PEAK Only and Rate Only—and to determine whether these impacts had a statistically
significant effect on peak consumption patterns of the treatment groups.

The basic approach used in the analysis involved comparing the difference in peak loads between
event and non-event days for each group. Net impacts for each treatment group were analyzed by
comparing differences between the three treatment groups and the Control Group over the course
of the pilot study (May to October 2008).

Sample Disposition

The information used in this analysis consisted of raw meter data, weather data, and survey data on
physical dwelling unit characteristics, household demographics and appliance holdings. The initial
sample consisted of 485 accounts. By October 2008 only 398 accounts were still active, and of those,
290 responded to the household survey. Finally, the sample was reduced further by another 49
accounts due to incomplete survey data, resulting in a final analysis sample of 241 households.
Disposition of the study samples by group are shown in Table 11.

Table 11. Disposition of Study Samples

Control PEAK PEAK

Group Only Plus Rate Only Total
Initial Sample 165 93 109 118 485
Total Baseline Survey Responses 98 51 83 58 290
Active Accounts w/Survey 82 43 70 46 241
Response

Analysis of Baseline Consumption

The load impact assessment began with an analysis of baseline consumption and hourly load
patterns for the four study groups to assess their comparability. Fifteen-minute interval load data for
all households were compiled for the period of May 1 to October 31, 2008. The interval data were
aggregated to hourly and daily levels to calculate average daily consumption. Each household was
then mapped to the nearest of the six NOAA (National Oceanic and Atmospheric Administration)
weather stations in SCE’s service area to calculate average daily cooling degree days (CDD) and
average daily heating degree days (HDD) for each household. To control for weather effects on
electricity consumption, average daily energy use was adjusted for weather by regressing average
daily kWh consumption against average daily CDD and average daily HDD:

Avg.DailykWh; = a + B, (Avg.DailyCDDi) + f3,(Avg.DailyHDDi) + e (1)
Where, for each household ;7 and study group j (j = 1-4):

CDD = cooling degree days, 65° reference temperature
HDD = heating degree days, 65°F reference temperature
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The statistical properties of the estimated relationship are reported in Appendix D. The analysis
results, shown in Table 12, indicate higher overall baseline energy consumption for the Control
Group (8,553 kWh/yr compared to the average of 7,153 kWh/yr). Also, the average cooling load for
the Control Group accounted for 22.5% of average total consumption, while cooling load shares
ranged between 13.2% and 19.4% for the treatment groups. The PEAK Plus group shows the
lowest overall baseline energy consumption and lowest cooling load, measured as a percentage of
total energy consumption.

Table 12. Average Annual Electricity Consumption, HDD, CDD, and Cooling Loads

Mean Annual

Consumption Average Average Daily Cooling Shares
Study Group kKWh/yr Daily HDD CDD (% of Total)
Control Group 8,553 4.00 3.93 22.5%
PEAK Only 7,717 3.74 2.99 18.1%
PEAK Plus 6,694 3.74 2.63 13.2%
Rate Only 7,047 3.76 3.89 19.4%

The variations in space cooling loads among the study groups appear to be closely related to location
and corresponding temperatures. For example, many Control Group households are located close to
the Ontario airport and Van Nuys airport weather stations, which typically reported higher
temperatures (see Table 13). PEAK Plus and PEAK Only participants had a higher percentage of
households close to the Santa Ana airport, which, during the study period, had the lowest maximum
temperature of the six weather stations. Figure 12 shows the distributions of households in the four
study groups over the six weather stations. Average daily minimum, maximum, and mean
temperatures for each of the six weather stations are reported in Table 13.

Figure 12. Distribution of Household by Weather Station
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Table 13. 2006-2007 Average, Minimum, and Maximum Temperatures

Weather Station Minimum Maximum
Location Average Temp (°F)  Temp. (°F) Temp. (°F)
Van Nuys Airport 64.7 39.8 93.9
Los Angeles Intl 62.5 44.8 80.8
Torrance Municipal 65.6 48.6 89.0
Fullerton Municipal 64.8 42.1 92.9
Santa Ana/Jon-Wayne 63.6 44.4 84.1
Ontario Intl Airport 65.1 39.2 94.8

Comparison of Weather-Normalized Hourly Loads

Weather-adjusted daily load profiles for each of the four study groups were developed by
aggregating 15-minute interval meter readings to hourly values and applying the weather-

normalization method, described in the previous section, to the hourly data. The weather-adjusted
value for each hour was derived by substituting normal hourly CDD and HDD in the estimated

equation. The resulting average daily load profiles for the four study groups were then calculated for
, hon-event week days, and weekends/holidays.

event days

The results, shown in Figure 13 through Figure 15, indicate marked differences in daily load patterns
among the four groups. For the Control Group, the overall average daily consumption and hourly
loads during the peak period (hour 14 through hour 17) were consistently higher for all three day
types. The PEAK Plus group, on the other hand, showed lower overall consumption and the lowest

hourly loads during all peak hours in all days.

Figure 13. Average Daily Load Profiles — Weekdays (Excluding Event Days)
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Figure 14. Average Daily Load Profiles — Event Days
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Figure 15. Average Daily Load Shapes — Weekends/Holidays
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To account for differences in total consumption among the four groups, hourly loads were
normalized to each group’s total daily consumption. The resulting load shapes for non-event and
event days, shown in Figure 16 and Figure 17, respectively, demonstrated a clear difference in
peak/off-peak load patterns among the four groups. All three treatment groups demonstrated
distinct peak to off-peak load shifts during both event and non-event days. The load shift among the
PEAK Plus group is particularly discernible during event days.
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Figure 16. Load Shape as Percent of Daily Total Energy Consumption — Reference Days
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Figure 17. Load Shape as Percent of Daily Total Energy Consumption — Event Days
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Analysis of Load Impacts

The load impacts for each study group were analyzed using a regression equation, which explained
variations in hourly loads during weekdays as a function of outside temperature, basic dwelling unit
and household characteristics, major appliance holdings, and a binary variable representing the
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incidence of a critical peak day. Six explanatory variables were included in the model with the
following specification:

kW, =@ + B,(CDH) + B,(SF) + S5 (HH) + B,(AC) + B5 (EWH) + S, (Event) +e @)
Where, for each hour / (h = 1-24) and group j (j = 1-4):

£W,; = hourly load during typical weekdays
CDH = cooling degree hour

SF = size of dwelling unit in square feet
HH = household size,
AC = presence of an air conditioner

EWH = presence of electric water heater
Event = hours 2-6 pm on an event day

This specification allowed hourly peak period load impacts to be directly estimated. Ninety-six
separate models, one for each hour in the day for four groups (24x4), were estimated. The
estimation results, presented in Appendix E, indicated all parameter coefficients for all 96 models
had the correct sign, with the exception of household size in the PEAK Plus and PEAK Only
groups and air conditioning in the Rate Only group. The sign and significance of the electric water
heater coefficients varied across groups, which was expected as few participants reported they had
an electric water heater. All estimated coefficients for all event hours for the Rate Only group were
statistically significant at the 95% confidence level, and all coefficients, except those for EWH, for
the PEAK Plus group were statistically significant at the 95% confidence level. The estimated event
hour coefficients for the PEAK Only and the Control Group were statistically significant at the 75%
level of confidence or higher (See Appendix E). The goodness of fit for the 96 estimated models, as
measured by the model R? had an average value of about 0.2 with a maximum of approximately
0.44, shown in Appendix E.

Typical daily load profiles from the specified model were developed for each of the four study
groups during all non-event weekdays to compare electricity use patterns across the groups. The
results, shown in Figure 18, indicate the Control Group has a markedly different load profile
compared to the three treatment groups similar to the weather normalized data in Figure 13. All
three treatment groups exhibit a consistent pattern of peak to off-peak load shifts. The load patterns
are nearly identical in the PEAK Only and PEAK Plus groups, except loads are consistently lower in
the PEAK Plus group during the peak period. The load shift is markedly more pronounced in the
Rate Only, which shows significantly larger post-peak consumption relative to the peak period.
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Figure 18. Normalized Study Group Load Shapes for Typical Weekdays
(May 1, 2008-October 31, 2008, Excluding Event Days)
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Gross Load Impacts

The gross load impact is the difference between an event day load profile and a typical reference day
load profile. Gross load impacts were estimated by substituting mean values of the explanatory
variables in the estimated equations to calculate hourly load profiles for the event day and typical
reference day for each group. Average gross impacts for each treatment group were then calculated
as the average difference between the event day and reference day load profiles during the peak
period:

GVO.U Pé’ﬂ/é Impcm‘ :Meﬂﬂ /éWEVEJ\*‘YTI)AY_ Meﬂﬂ /éW REFERENCE DAY (3)

Due to climate differences between the Control Group and the three treatment groups, it was
necessary to ensure comparability of the Control Group with each of the treatment groups. This was
accomplished by substituting the hourly CDDs of the three treatment groups in the estimated
regression equation for the Control Group, thus creating a weather-matched control group for each
treatment group. The resulting hourly load profiles for the three treatment groups are shown in
Figure 19 through Figure 21. Hourly load profiles for the control group, adjusted to match the
conditions of each treatment group, are shown in Figure 22 through Figure 24.
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Figure 19. Hourly Adjusted Load Profiles - Rate Only Group
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Figure 20. Hourly Adjusted Load Profiles - PEAK Only Group
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Figure 21. Hourly Adjusted Load Profile - PEAK Plus Group
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Figure 22. Hourly Adjusted Load Profiles, Control Group - Rate Only
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Figure 23. Hourly Adjusted Load Profiles, Control Group — PEAK Only
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Figure 24. Hourly Adjusted Load Profiles, Control Group - PEAK Plus
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As the load profiles in Figure 19, Figure 20, and Figure 21 illustrate, all three treatment groups had
lower hourly loads during event days compared to the reference day for all peak hours. The Control
Group, on the other hand, had higher average loads during event days, as expected, given the higher
temperatures on event days.

PEAK Plus Pilot Project Evaluation 38



The gross load impact results, summarized in Table 14, indicate the PEAK Plus group had the
highest mean hourly savings (0.20 kW/hour) and the PEAK Only group had the lowest savings
(0.07 kW/hour). The Rate Only group also showed modest savings of 0.12 kW/hour. All three
weather-matched control groups showed an approximately 0.11 kW increase in their hourly loads
during event days on average. Tests of significance for the estimated coefficient of the ‘Event’
variable in the load impact analysis model showed estimated hourly load impacts for the PEAK Plus
group to be statistically significant at the 99% confidence level for all four hours. The PEAK Only
group had the lowest levels of statistical significance among the four groups, ranging from nearly
70% (hour 15) to slightly over 90% (hour 17) (see 0).

Table 14. Mean Gross Load Impacts by Treatment and Control Groups (Hours 14 — 17)

PEAK PEAK Only Rate Rate Only PEAK PEAK Plus

Only Control Only Control Plus Control
KW Event 1.55 1.71 1.36 1.90 0.95 1.52
KW Non Event 1.62 1.60 1.48 1.79 1.14 141
Gross Impact -0.07 0.11 -0.12 0.11 -0.20 0.11

Table 15. Statistical Significance of Hourly Models (p)

Study Group Hour
14 15 16 17
Control Group  0.2551  0.1208 0.0024  0.0009

PEAK Only 0.3161 0.1822 0.2778 0.0819
PEAK Plus <0.0001 <0.0001 <0.0001 <0.0001
Rate Only 0.0317 0.0304 0.0118 0.0836

Net Load Impacts

Net load impacts for each treatment group were calculated as the difference between the gross load
impact of the treatment group and the gross load impact of its matching control group, that is, for
each group /in hour ;:

Net Impact ; =Gross KW Impacts trp qrvent croup j — Gross KW Impacts conrror croup j (4)

Net hourly peak load impacts for each of the three treatment groups are shown in Figure 25 through
Figure 27. Estimates of net impacts for the three treatment groups are illustrated in Figure 28 and
summarized in Table 16. Results for all following figures display the net impact calculation for each
hour, based on the weather-adjusted data and control group for each treatment group.

Because the control group had higher energy use during event days compared to reference days, the
net load impacts are higher than gross impacts in all three treatment groups. As shown in Table 16,
the PEAK Plus group had the highest net reduction in load of slightly more than 0.3 kW/hour, a
nearly 27% load reduction compared to the reference day. The highest hourly load impact for this
group was 0.37 kW, occurring at hour 17. Load reductions for the PEAK Only and Rate Only
groups were approximately 0.2 kW and 0.23 kW on average, representing 11.4% and 15.5% of
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reference day loads respectively; refer to Table 16. Average load impact for the Rate Only Group
was consistent with the 14.4% estimated in the California Statewide Pricing Pilot.’

Figure 25. Gross Impacts — PEAK Only Test and Control Group
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Figure 26. Gross Impacts — PEAK Plus Test and Control Group
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7 Charles River Associates. Impact Evaluation of the California Statewide Pricing Pilot. March 16, 2005. The SPP tested a time
of use (TOU) rate, where price during the peak period was approximately 70% higher than the standard rate and
twice the price of off-peak rates, on 2,500 customers across California in 2003 and 2004. Two variations of the
TOU rate were tested—CPP-F had a fixed critical peak period and day-ahead notification and CPP-V had a variable
peak period on critical days and day-of notification. Cadmus compared the PTR rate effect to the CPP-F rate effect.
The SPP study focused on estimating a price elasticity model with a logarithmic functional form, using CDH and
presence of central air conditioner as the primary explanatory variables.

PEAK Plus Pilot Project Evaluation 40



Figure 27. Gross Impacts — Rate Only Test and Control Group
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Figure 28. Estimated Net Impact by Treatment Group
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Table 16. Maximum and Average kW Peak Load Impacts

Maximum Net Average Net Average Net Impacts
Study Group Impacts (kW) Impacts (kW) (% of Reference Day Load)
PEAK Only -0.262 -0.185 11.37%
Rate Only -0.297 -0.228 15.45%
PEAK Plus -0.373 -0.306 26.80%

Other Model Specifications

To test the robustness of the estimated parameters of the load impact model, we examined another
model specification, displayed in Equation 5. This specification was a pooled model, which included
indicators in the form of binary (dummy) variables for each treatment group. Twenty-four separate
models, one for each hour of the day, were estimated.

KW, = &+ 4,(CDH) + ,(SF) + ,(HH) + 5, (AC) + ,(EWH) + £,(Event) + 5, (PO) + £,(PP) + 5, (RO) +
S (Event* PO)+ g, (Event* PP) + 5,,(Event *RO) + ,,(CDH * PO) + ,,(CDH * PP) + 5. (CDH*RO) + ¢ (5)

Where, for each hour / (h = 1-24):

£W, = hourly load during typical weekdays
CDH = cooling degree hour

SF = size of dwelling unit in square feet
HH = household size,
AC = presence of an air conditioner

EWH = presence of electric water heater
Event = hours 2-6 pm on an event day

PO = membership in Peak Only treatment group (binary, 1 if member)
PP = membership in Peak Plus treatment group (binary, 1 if member)
RO = membership in Rate Only treatment group (binary, 1 if member)

Overall, the results from this model specification and other slight model variations, returned
coefficients and load impacts similar to those produced by the model and approach discussed earlier.
A full table of results is located in Appendix E. Load impact estimates from Equation 5 were
derived from the estimated coefficients of the model; the method for calculating load impacts for
each treatment group is displayed in Table 17. The calculated load impacts by treatment group,
shown in Table 18, retain the same ordinal ranking and are only slightly smaller in magnitude than
the impacts observed in the primary analysis.

Table 17. Alternate Load Impact Estimation

Gross Impacts

Study Group (KW) Net Impacts (kW)
PEAK Only Bet B 10 B 1o
Rate Only Bet B 12 B12
PEAK Plus Be+ P11 B 11

The additional analysis revealed an overlap in the range of load impacts for the PEAK Plus and Rate
Only groups. Thus, while the PEAK Plus group generally had the highest savings, the estimated load
impacts were not statistically different from the Rate Only group.
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Table 18. Comparison Model — Load Impact Results

Net Impact as a %
Net Impactas a %  of Reference Day

Gross Impacts Net Impacts  of Reference Day Load (Primary
Study Group (kW) (kW) Load Model)
PEAK Only -0.07 -0.17 10.50% 11.40%
Rate Only -0.11 -0.20 13.80% 15.50%
PEAK Plus -0.18 -0.28 24.56% 26.80%

Comparison with Settlement Data

Cadmus calculated average electricity savings during event days for households in the Rate Only and
PEAK Plus treatment groups to evaluate how the evaluation results compared with the reported
savings in SCE’s settlement data.® The results, shown in Table 19, indicate the settlement data
savings were higher than gross energy savings from the evaluation. This suggests the settlement data
over-predicted savings, though it is important to note that gross savings controlled for weather and
household characteristics and the settlement data did not. The #ez savings resulting from the
evaluation, however, compared favorably with the figures calculated from the settlement data.

Table 19. Comparison of kWh Savings with the Settlement Data
(kWh Per Household Per Event)

Per Household Savings (kWh) PEAK Plus Rate Only PEAK Only

Gross (kwh) 0.8 0.5 0.3
Net (kWh) 1.2 0.9 0.7
Settlement (kWh)* 1.2 1.3 NA

! Includes all participating households regardless if had savings

Table 20 and Table 21 provide a summary of the kwWh savings and credits paid out during each
event according to SCE settlement data. Of households with savings, PEAK Plus participants had
lower average savings per household (2.66 kwWh) than Rate Only households (2.88 kwh), but PEAK
Plus households saved more kWh overall (1556 kWh) than Rate Only households (1486 kWh). The
average credit SCE paid to households per event was $1.83. The total amount of credits SCE paid
over all 15 events was $2,010.

8]t is important to note that savings in the Reconciliation Report were calculated using average consumption during
three out of five week days before the event as the reference for calculation of savings. In the evaluation, the CDH
from the non-weekend day before the event was used for calculating impacts.
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Table 20. Summary of kWh Savings per Event

PEAK Plus (N=98)"

Rate Only (N=88)"

All Rate Participants

Total Total Total
Avg. kWh kWh avg. kWh kWh Avg. kWh kWh
Event Date n'  Savings® Savings | n'  Savings® Savings | n'  Savings’ Savings
15-May-08 15 1.53 23 15 2.67 40 30 2.1 63
19-Jun-08 33 2.21 73 26 3.12 81 59 2.61 154
20-Jun-08 34 2.32 79 22 2.86 63 56 2.54 142
8-Jul-08 49 3 147 38 3.34 127 87 3.15 274
10-Jul-08 47 2.85 134 48 3.15 151 95 3 285
25-Jul-08 49 2.61 128 36 3.17 114 85 2.85 242
6-Aug-08 36 2.94 106 42 2.67 112 78 2.79 218
14-Aug-08 52 2.81 146 42 2.88 121 94 2.84 267
25-Aug-08 26 2.27 59 29 3.07 89 55 2.69 148
29-Aug-08 44 2.93 129 38 2.45 93 82 2.71 222
15-Sep-08 34 2.5 85 29 2.55 74 63 2.52 159
16-Sep-08 30 1.57 a7 26 2.08 54 56 1.8 101
30-Sep-08 37 2.08 77 34 2.44 83 71 2.25 160
7-Oct-08 55 3.33 183 49 3.14 154 104 3.24 337
8-Oct-08 43 3.26 140 42 3.1 130 85 3.18 270
Total 584 2.66 1556 516 2.88 1486 1100 2.77 3042
'N=total number of participants, n=number of households with savings
2 Average savings of households with savings on event day.
Table 21. Summary of Event Day Credits
Mean Credit per Event Total Credits Paid per Event
Rate PEAK Rate
Event Date PEAK Plus Only All Plus Only All
15-May-08 $1.01 $1.76 $1.39 $15.18 $26.40 $41.58
19-Jun-08 $1.46 $2.06 $1.72 $48.18 $53.46 $101.64
20-Jun-08 $1.53 $1.89 $1.67 $52.14 $41.58 $93.72
8-Jul-08 $1.98 $2.21 $2.08 $97.02 $83.83 $180.85
10-Jul-08 $1.88 $2.08 $1.98 $88.45 $99.66 $188.11
25-Jul-08 $1.72 $2.09 $1.88 $84.48 $75.24 $159.72
6-Aug-08 $1.94 $1.76 $1.84 $69.96 $73.92 $143.88
14-Aug-08 $1.85 $1.90 $1.87 $96.36 $79.86 $176.22
25-Aug-08 $1.50 $2.03 $1.78 $38.94 $58.74 $97.68
29-Aug-08 $1.94 $1.62 $1.79 $85.14 $61.38 $146.52
15-Sep-08 $1.65 $1.68 $1.67 $56.10 $48.84 $104.94
16-Sep-08 $1.03 $1.37 $1.19 $31.02 $35.64 $66.66
30-Sep-08 $1.37 $1.61 $1.49 $50.82 $54.78 $105.60
7-Oct-08 $2.20 $2.07 $2.14 $120.78 $101.64  $222.42
8-Oct-08 $2.18 $2.06 $2.12 $93.72 $86.46 $180.18
Total (All 15
Events) $1.76 $1.90 $1.83 $1,028.29 $981.43 $2,009.72
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Figure 29 and Figure 30 display frequency distributions of participating households’ total kWh
savings and total credits received. It appears most households saved less than 10kWh and received
$10.00 or less over the course of the pilot project. A handful of participants were able to save over
50 kWh.

Figure 29. Frequency Distribution of Total kWh Savings

Figure 30. Frequency Distribution of Total Credits Received

The percent of participants able to realized savings for each event is displayed in Figure 31. On
average, about 40% of participants had savings for each event. PEAK Plus participants appear to
out-perform Rate Only participants at the start of the program period but evens up with the Rate
Only group through the end of the program period.
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Figure 31. Percent of Households with Savings per Event

Other Trends

Two PEAK events were called on Mondays to test demand response if participants received
notifications on the previous Friday. Based on raw load data, it appears the Monday event days have
lower peak period savings than other event days. Settlement data also indicate this trend; the two
Monday events average 154 kWh total while the non-Monday event days average 210 kwWh total. It is
important to note that a number of factors influence event day savings and more data are needed to
draw concrete conclusions.

PEAK events were also called consecutively (Monday-Tuesday, Tuesday-Wednesday, etc.) on three
occasions. While the average peak savings for the consecutive event days appears greater than
Monday events, the average savings appear to be lower than non-consecutive events. Settlement data
indicate that the second day has lower savings during peak period than the first event day.

Persistence of Characteristics and Program Effects

Cadmus conducted a comparative analysis using the baseline and follow-up survey data to determine
what, if any, changes in household energy use occurred during the course of the study. First Cadmus
examined major appliance holdings, including air conditioning systems, in each home and compared
the average number of appliances reported in the baseline and follow-up surveys using a paired t-
test. Overall, Cadmus found no statistical difference between appliance holdings before and after the
impact analysis; space cooling systems and general appliance holdings among the four study groups
remained relatively the same. Appendix F shows the average number of appliances before and after
the study, as well as t-statistics and p-values.

In addition to appliance holdings, Cadmus also inquired about renovations and additions that may
have occurred during the course of the study. Only one respondent reported having made an
addition to the home (190 sq. ft., not heated or cooled). Another 15 respondents reported they made
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renovations to their existing homes; the renovations are reported in Table 22. Only a handful of
renovations, such as installing a pool, upgrading lighting, or installing windows, may have had an
impact on energy use within the home.

Table 22. Reported Renovations

Number of
Renovation Type Respondents
Replaced Flooring (hardwood/tile) 4
Installed New Windows
Upgraded Lighting
Installed a Pool
Renovated Bathroom
Renovated Family Room and Appliances
Renovated Porch/Deck
Added Insulation and Dry Wall to Garage

P PR PP O

Cadmus also inquired about other environmental changes respondents may have made in the past
six months; responses are summarized in Figure 32. The most common response was “recycle
more,” with 72% of the total respondents indicating they have recycled more in the past six months.
Approximately 20% of all respondents reported they installed energy efficient appliances, though
respondents were not asked what type of appliance was installed or how they verified the appliance
was energy efficient.

Figure 32. Reported Environmental Behaviors

Finally, based on follow-up survey responses from both PEAK education and PTR rate
respondents, the majority of respondents could recall discussing energy use as a result of their child’s
education or changing energy as a result of the PTR rate, even months after the delivery of the

PEAK Plus Pilot Project Evaluation a7



PEAK curriculum or conclusion of the PEAK events. These results show some evidence of
persistence of energy knowledge and behaviors.

PEAK Plus Pilot Project Evaluation 48



0. Lessons Learned

As a pilot project, PEAK Plus explored the potential impact education and a peak-time rebate
rate—alone and in conjunction—have on shifting energy use off peak time. Results from this study
will help implementers and planners of similar programs understand the added value of each
demand response intervention. These results will also specifically inform future demand response
programs and PTR rate implementation at SCE. As such, this chapter provides a discussion of the
salient conclusions and lessons learned from the PEAK Plus pilot project data collection activities.

Load Impacts

1. The PTR rate had a small, measurable load impact. Results for the Rate Only treatment
group were statistically significant, with a net impact of 0.228 kW and an average of 0.5 kWh
savings per household for each PEAK event. These results indicate that the PTR rate influenced
participants to shift energy use during peak periods. The most common actions taken to shift
energy during peak events were to turn off lights, turn off air conditioning, and do laundry
during off-peak hours. SCE’s settlement data indicate an average savings per event of 1.3 kWh
and 1.2 kwWh for the Rate Only and PEAK Plus treatment groups, respectively. These savings
estimates are higher than Cadmus’ predicted gross savings (event day — reference day usage) of
0.5 kWh and 0.8 kWh for the Rate Only and PEAK Plus groups, respectively.

2. Education may improve the effect of the PTR rate. Results show PEAK Plus participants
generally had a higher load impact than Rate Only participants; results for the PEAK Plus
participants were statistically significant and indicated a net impact of 0.306 kW per event and an
average of 0.8 kWh per household per event. Feedback from PEAK Plus participants suggests
that knowledge transfer occurred between students and their parents. Specifically, participants
reported that their children shared PEAK education knowledge and energy tips with the rest of
the household, though energy efficiency messages were transferred more commonly than
demand response knowledge. While the differences between the Rate Only and PEAK Plus load
impact are minimal, these results suggest PEAK education complimented the PTR rate.

3. The effect of PEAK education by itself was inconclusive due to a lack of event
notifications. Though Cadmus observed a load impact for the PEAK Only group, the effect
was very small and not statistically significant, which suggests that the observed savings may
have been due to natural statistical variations. This result is not surprising, as PEAK Only
participants were unable to receive PEAK event notifications, which are necessary to initiate
load shifting behaviors, due to logistical challenges (namely there was no mechanism to deliver
messages while students were on summer break). It can be argued that these challenges could
have been identified at the outset of the pilot study and an alternative notification delivery
mechanism could have been designed. Further research is needed to determine the effect
education by itself has on energy behaviors.

Implementation

1. Allow ample time for project or program recruitment. PEAK Plus implementers
discovered that engaging and signing up households to participate in the project took more
time and effort than originally planned as parents were busy and had many competing
priorities. To increase recruitment success, implementers found the following tactics useful:
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o Offer immediate giveaways for signing up. Households were more likely to sign up if
they could take a way a gift at the time of enrollment. A $25 gift card was more effective
than the chance to win a high-value giveaway (e.g., family tickets to Disneyland).

o Target social networks. Implementers found that targeting well-connected people could
increase recruitment over contacting households one-by-one or canvassing with
marketing materials.

2. Coordinating data collection and processes would help streamline program
implementation. At the end of the recruitment process, necessary (account holder name)
and useful (participant phone number) data were missing from the database for a portion of
participants. Recruitment may have been more efficient if these data fields had been
identified before the recruitment process and included on all sign-up sheets.

3. Announcing peak events in the classroom poses many logistical challenges. During
PEAK Plus pilot implementation, students were not notified of PEAK events because they
were usually on vacation during critical peak events in the summer. Moreover, distributing
notifications to teachers proved difficult as they generally could not access emails or calls
during the day. In addition, the communication chain may be too long (implementers to
teachers, teachers to students, students to parents) to effectively deliver the message. Other
notification methods could be considered, including phone and email notifications similar to
those used with households on the PTR rate.

PEAK Education

1. Based on interview data, teachers were satisfied with the PEAK curriculum but they noted
time constraints affected their ability to implement the entire curriculum or lessons. Some
teachers reported that they modified lessons to fit their curriculum and time requirements,
and many taught only a portion of the 11 available units. Based on this, Cadmus suggests
that The Energy Coalition explore the possibility of repackaging the curriculum by grade-
level, assembling a pre-condensed curriculum focusing on the units and concepts that fit
with a different grade-level’s typical curriculum requirements. While Cadmus observed clear
trends in interviews, more data should be collected to confirm these observations.
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Appendix A - PEAK Plus Marketing Material
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Appendix B - Survey Instruments
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Appendix D - Baseline Consumption Regression
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Appendix E - Full Model Estimation Results
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Appendix F - Comparative Analysis
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