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the education component. (Note that the DAS links the solar array to the classroom. It is a 
critical piece in making the technology practical for the classroom). In order to participate. the 
school must provide a match of $2,500 to help fund some of the costs of the educational 
component, estimated at $3,500 per school. 

The Department of Natural Resources coordinates with the solar contractors and deals with the 
interconnection, the software systems, and any solar array issues. Pat Justis is the main contact 
with the Department ofNatural Resources. In this role. he works directly with schools and with 
the Earthways Center coordinator to get the solar arrays installed. 

The Earthways Center developed the curriculum for this education program and provides the 
schools with the materials and assistance necessary to carry out the program. Julia Feder, the 
lead contact from the Earthways Center. conducts the school trainings and works side by side 
with the lead teacher for 6-8 lessons during the program. This program developed out of another 
energy efficiency program, SEED (School Energy Efficient Development) where administrators, 
teachers and students work together to implement large scale energy efficiency changes in 
schools. 

Within each school, one teacher is designated to be the “lead teacher” for the program. In most 
cases, the lead teacher is a science teacher, with some social studies teachers, Lead teachers 
generally write the grant for the assistance and are responsible for coordinating with the 
LirtliWays Center to develop and xiapt the curriculum. and t e x h i n g  thii ciirricuium in h i s  or k r  
classroom. The lead teacher works very closely with the Earthways Center Coordinator to 
implement the lesson plans in their classroom. For most teachers interviewed, this is the first 
Earthways Center program that their school had ever enrolled in. However, one teacher had 
participated in the LEED program, focusing on leadership and environmental projects for the 
past seven to eight years. 

In order to market this program to schools, the DNR Energy Center sent letters to schools, put 
out press releases, posted information to the website, and also tried to include information about 
the program in newsletters for different associations (e.g., Missouri Science Teacher‘s 
Association). The program sent over 900 letters to schools (in two rounds) in order to solicit 
responses. Originally, three schools were handpicked, and then other applications came in and 
were selected to participate in the program. The number of  schools chosen ended up being less 
than the 20 that the program had originally planned for due to budget constraints. All schools 
that applied were able to participate. 

The key components of the AmerenUE Missouri Schools Going Solar program include: 

Kickoff project - Site coordinator training - Before getting started in the program, the 
teacher (or administrative team) must complete the Site Coordinator Training. This involves 
reviewing the background of the program, establishing goals for their schools and projects, 
developing a plan for their site, beginning discussions about the service-learning event that they 
need to complete and reviewing the MSGS Program Manual. This two-hour session is led by 
The Earthways Center and serves as the kickoff for the project. 

Participants: Lead tencher lor teunz) and Eurth Wayr Center Coordinator 
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Installation of Solar Array - The solar array is installed and the Data Acquisition System 
(DAS) is set up. With the DAS, teachers are able to access real world information about what is 
happening with the solar array that is on their school grounds. DNR Energy Center called for 
bids for this project and it was awarded to a solar contractor. The setup of the array and 
troubleshooting of any issues is handled by DNR Energy Center and the solar contractor. 
Notably, in the first year, there was a slow down in the inslallation process. This was mostly 
related to the procureinent of eqiiipinent and installation services because the photovoltaic 
market in Missouri is immature relative to other states. 

Purlicipunts: DNR Energv Cenfer Coordinator, Solar Contractor and Adnritzistrufion of .school 

MSGS Professional Development Workshop - This four hour workshop is open to all 
interested faculty, statT, and administration. The main function of this workshop is to determine 
the scope of the project and to explore roles and responsibilities of  everyone involved as well as 
look for ways to integrate energy ideas across the curriculum. It is a great way to administer 
information about the program to all interested parties in the school. In most cases, this 
workshop will take place after the solar array has been installed on the school grounds because 
the teachers will be accessing information from the Data Acquisition System (DAS). This 
system is something that the teachers would normally be utilizing throughout the lessons in the 
program. 

Purlicipunt,s: Eurth W q s  Cenfer Coordinutol; Lead teacher (or teuni), all interested jiiciiilj, 
staffund administrution ojsite school 

Plan and Teach 6-8 Lessons from Curriculum - The curriculum plan is reviewed by the site 
coordinator and the Earthways Coordinator and adaptations are made to tailor it to the individual 
needs of the students at that particular school. For the site schools, 6-8 lessons will be taught in 
the classroom. This education program can be adapted for students in grades 3-12. 

Participants: Earth W q s  Center Coordinator, Lead teucher (or teatn) 

Plan and Execute a Community Learning Project - This is a project that will help extend the 
program to the community. This can involve presentations to the community and/or school 
board to show what the kids have learned from the project, conduct tours of the solar array for 
the public: etc. 

Participants: Earth Wuys Center Coordinator, Lead teacher (or teanz) 

After training and coaching from the Earthways Center, it is envisioned that the program will be 
continued in the years to come, and spread to other classrooms throughout the school. 

111. Program Accomplishments 
Program accomplishments during the program period include: 

Fourteen participating schools, from 3rd to 121h grade 

An anard-winning curriculum and program 
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Fourteen Solar Arrays Installed as  Part of Missouri’s Commitment to 500 Solar Roofs by 
2010 

The DNR Energy Center is a Million Solar Roofs Partncr and the 14 solar arrays installed under 
the MSGS program will count towards thc goal of 500 solar roofs in the sate of  Missouri by 
2010.’ The Missouri market for photovoltaics is immature relative to other markets, and this 
MSGS program helped to bring solar panels. and experience with installing and interconnecting 
thcsc panels, to Missouri. 

Students from More Than 14 Classrooms Impacted By the Curriculum 
While the program focused on the “lead classrooin” which usually had between 12 and 20 
students, some schools (such as the Compton Drew School) reported as many as seventy-six 
students involved in the program. 

All teachers found their students to be engaged in the lessons. Teachers reported that their 
students were very engaged in the classroom and felt that the curriculum did a good job in 
piquing the students‘ interests. Most teachers felt that their students learned a lot about energy 
from the course. One teacher notes, “Truthfully, the kids that I had that really participated just 
exceeded my expectations.” For example, two lead teachers wrote: 

“I  was extremely pleased with the knowledge the students gained and their ability to 
share that knowledge. Students are able to identi5 renewable and noli-renewable sources 
of energy. They can explain how the different energy sources are collected, and changed 
into useable forms.” (Conipton Drew Middle School) 

“...the program went far beyond expectations. Not only were students able to analyze 
solar energy as an energy sources, but also analyze data, compare and contract energy 
sources, and determine the energy footprint and the costibenefit of  such a footprint.’’ 
(Ovchard Farms Middle School) 

Most of  the teachers with whom we spoke had already been in the project for over a year, so they 
had already done all of the lessons at least once. The majority said that Julia would come in and 
model the lesson, and then the teacher would then supplement it and teach it to other classes. 

Some teachers mentioned that they were particularly excited about the amount of “hands on“ 
activities that made their students want to engage in the lessons. One teacher elaborates, 
“There‘s some where it’s a little bit more discussion oriented or lecture oriented, but for the most 
part, it’s very hands on. It’s probably one of the more hands on units that I can imagine doing 
with something like energy or matter in that sense”. 

The students were also pleased with what they learned, as one student wrote: 

~~ ~~-~ ~ ~ . . . .. 

”When 1 was first given the assignment for the MSGS Program, 1 expected to learn about 
some plan the state of Missouri had to change Missouri’s main source of energy to 
provide heat and electricity to solar energy. I never thought about how we got electricity 
or how we heated our homes.’‘ 

This student went on to say that he learned how solar energy is actually changed into electricitj 
and how to “collect solar energy and transfer it to homes and businesses.” 

Some schools have spread the curriculum to other subject areas including art, math and social 
studies. These teachers incorporate parts ofthe lessons that they like and use it that way. 
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Another teacher is planning an event that is open to the public. She is planning an 
environmental expo day where booths will be set up  and the students will be able to talk 
about alternative sources ofenergy. with a main focus on solar. 

In addition, a couple oftcachers stated that the visibility oftheir solar panel has helped the public 
become aware ofthe program at the school. One teacher said that he opens up his solar panel for 
tours, and another said that the location of  the panel, close to the road. is something that people 
notice whcn they are driving in for sporting events. Another teacher recommended offering offer 
tours or something for the solar panels so that more people can find out about the program. 

Some teachers also mentioned that they have handouts and fliers for the students to take home 
and one teacher even has a website for parents to log into to see what is going on in the class. 
One teacher said that the feedback that she has gotten from parents has been tremendous. The 
students have been learning a lot about solar energy and about energy in general. They are 
distinguishing what different cells look like, learning about qualities of solar energyl learning 
how to make it, and just generally understanding how to turn power from the sun into something 
that runs the computers in the lab. 

IV. Impacts and Cost Effectiveness 
This program evaluation does not include a review of energy savings or a cost-effectiveness 
analysis. An energy savings and Cost-effectiveness evaluation was not required for this 
information-only program. 

V. Process Findings and Recommendations 
Overall satisfaction with this program is high. All of the teachers thought that the program was 
successful and feel that their kids learned a lot of information. The "hands on" learning style of 
the curriculum appeals to teachers and students alike for this program. The teachers are 
extremely enthusiastic about their program and the impact that it is having on their students. 
There is concern in some of the schools, however, that the education will either diminish. or not 
continue, after the first year. 

IfAmerenUE and the Collaborative decide to run a similar program in the future, we recommend 
the following: 

P Find ways to utilize parts of the current curriculum while placing more emphasis on 
energy efficiency 

The current curriculum is seen as a good curriculum that emphasizes solar energy rather than 
energy efficiency. Several teachers feel that the program teaches energq in a global sense 
with some saying that there is a stress on solar energy. 

The main themes ofthe lessons focus on solar energy, making it understandable that teachers 
associate the program with solar energy. The major themes ofthe curriculum include: 

Forms and Energy Transformations 
Introduction to Problem Solving and Introduction to Energy 
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Solar Energy Data 

If educating the coinmunit); about energy efficiency is a goal of the program, in order to 
bring e n e r g  efficiency to the forefront of the class. it is important to emphasize energy 
efticiency throughout the lesson plans. The program should be adapted to tailor a few lesson 
plans around energy efficiency to bring the focus back to where AmerenUE would like to see 
it. 

Energy efficiency is a topic that is included in the program, but not necessarily at the 
forefront of the teachers’ minds. When asked, most teachers thought that the materials did 
include energy-efficiency, but “energy efficiency” wasn’t mentioned as something that the 
students took home from the class. Teachers felt that the students took away a lot of 
knowledge about solar energy, renewable and alternative energies. One teacher said that it 
definitely taught sources of energyl but didn’t feel that the materials focused on energy 
efficiency. 

By focusing some lesson plans on energy efficiency. the students will gain an understanding 
of what the!. can do at home to htlp be morc cncrg! wn:xiw5. iiiid at the si11112 t i i x  ! e i m  
about renewable energy sources and gain better understanding of solar energy. 

From the teacher’s perspective, this program is an education program, rather than a means for 
saving energy for the school. School boards generally thought this was a good idea because 
of the educational merit and weren’t concerned with the amount of savings that the solar 
array would obtain for the school. One teacher explains, ”Definitely an education program. 
It’s definitely the way it goes. What little energy we get from this solar panel is a drop in the 
bucket, not eve a drop in the bucket compared to what the school’s bill of electricity.“ 
However: one teacher, whose school is no longer continuing the program, said that it may 
have been easier for her to keep the program going if she could have shown an energy offset 
in addition to the educational benefits of the program. However, this was not the general 
consensus of the group. 

For the most part, the curriculum was a good fit for the teachers. In any event where it did 
not mesh well with the students, the teachers were able to adapt it so that it would work well. 
One teacher states, “I think it started simple, kind of give them an overview of what it was 
and where we’re going ... It really and truly is well written.” Another, “It definitely lays the 
groundwork before it ever goes in depth into anything.” I n  most cases, the teachers found 
that the curriculum gave enough background for the students. In one situation, the teacher 
felt that a couple of topics may have been over the students head, but said that the students 
still got some things out of those particular materials. 

The only real drawback mentioned by several of the teachers who attended the workshop 
(who were not necessarily the lead teacher) is that the vocabulary was unfamiliar, difficult, 
and sometimes over their heads. As such, the program materials should include a key of 
terms and definitions related to the subject that can help teachers and students alike. 

Renewable & Non-Renewable Sources/Efficiency & Conservation 

Solar Array and Sunviewer Software 
Service Learning Project - to spread program to the community 

OPlNION DYNAMlCS 
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> Work to expand the effort beyond the lead classroom by integrating the curriculum 
into the schools more, using high-school students to teach younger students, and 
creating subject-based curriculums 

One of  the goals of the program is that the lead teacher expands the program past hisiher 
classroom. Several teachers mention that this is something that is not being done enough. 
There were a couple of teachers say that said that no one else is using it. and no one else is 
planning on using it for a couple ofreasons. As one teacher mentioned. teachers are caught 
up in making sure that their curriculum lines up with the state. He explains; “Since it’s not 
expected until the eighth grade level I don’t see the sixth and seventh grade getting a chance 
to go beyond their scope simply because we have the ability to ... 1 just think everybody’s 
trying to line up with the state so much that they don’t get the freedom.” For another school, 
it was political in nature as to why the school doesn’t want to support projects like this. 

However, of teachers that are in schools where the MAP test is required, most feel that 
MSGS does help prepare their students for the MAP Test. It incorporates real world data. 
Some of the other reasons why teachers think it supports MAP include the amount of writing 
and analytical thinking that is done in the program, the fact that energy is something that 
comes up on the test. particularly renewable energy, graphing interpretations, as well as an 
environmental component that requires the students to do some scientific reasoning dealing 
with energy conservation and alternative energy. 

If the program is funded again, AmercnUE and the Collaborative should consider ways to 
use the program to penetrate the schools more deeply. Two possible ways include having 
Earthways expand the current program to create subject-based curriculums to help the 
schools integrate the program into their schools more; and creating an educational component 
that would help the older students teach the younger students in the school about the subject. 

If the program seeks to create subject based curriculums; these could either be developed 
with teachers across multiple schools; or they could be used to draw in and create interest 
among teachers at other schools. For example: a math-based curriculum could be put 
together and the EarthWays Center could hold a workshop for math teachers to educate them 
on the program. 

When adapting the curriculum, however, it is very important that it aligns with the standard 
curriculum taught by the schools because. as the teachers stated, they “don‘t have time for 
extras”. 

3 Ensure that the program works around the teacher and school-year schedules 

As mentioned earlier, the program had a do\+ start up. The initial schedule slipped because 
the solar contractor had a difficult time getting solar panels. Moreover, contractors with lots 
of experience did not respond to the RFP for a solar contractor, and the chosen contractor did 
not have a lot of experience. These delays impacted the schools because they were not able 
to align the curriculum with the school year as originally planned. A s  one teacher stated, “It 
is my feeling that if the math and science teachers had the opportunity to get excited about 
working elements ofthe data capture into their courses while planning over the summer, they 
may have been more successful with some level of integration.” Future problems should be 
aware of these equipment delays and technical expertise shortcomings that could impact the 
program. 

OPINlON DYNAMlfS  
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3 Consider other less-expensive hands-on demonstrations that teach energy efficiency 

The solar array and data acquisition system are greatly appreciated. Actually seeing the data 
display helps teachers and students alike understand the sub.ject matter. However, it is an 
expensive way to teach. 

Although a couple of teachers said that the materials were great and no changes were needed: 
some did provide suggcstions. Some teachers would like to see more hands-on-tools for the 
kids to us (little solar cars and solar connects kits, hands on materials so the kids can see 
other uses of solar energy. One teacher mentioned the solar oven that the EarthWays Center 
brought in. “The kids actually got to cook s’mores in there, and so of course they’re going to 
learn the value of the solar heating they’re making.. .” 

To add to this. one teacher suggests a donation of a bicycle that powers a light-bulb through 
pedaling. His school has one in the science lab, but he thinks it would be a great piece to 
have in the classroom full time to help show that using a compact tluorescent light uses less 
energy. He explains, “We can see it when we pull up the data from the solar panel, but for 
them to actually feel it as they’re pedaling a bike, I think would make the point much more 
dramatically.” 

If AmerenUE and the Collaborative choose to usc an educational program such as this one to 
teach more about energy efficiency than solar energy, they should consider alternative hands- 
on demonstrations that are less expensive. 

> Work to make the data acquisition system (DAS) a more user-friendty platform 

Teachers are utilizing the DAS system in their classroom. In a lot of cases, other teachers 
involved in the program in the same school are using it as well. Most teachers plan on using 
it when they do the program next year. Whether or not other participating teachers use the 
materials depends a lot on what subject the lead teacher teaches. 

Teachers found that students were easily able to use the system, but some had a few 
suggestions for making it better. If it were built on a windows model it would be more user- 
friendly because of the familiarity of the layout and could be a lot stronger visually than it is. 
“I think some of the information - the gauges and things - in one kind of segment of the 
program, they appear on one side of the screen versus the other and then in another segment 
they’re flip-flopped,’’ The students notice this and it hinders their ability to make a 
com pari son. 

One teacher said that she would like it to be adaptable to a Mac because educational 
institutions tend to use Macs and it would be a lot more convenient and powerful for her. 

Another teacher said that the computers should be hooked up to a battery so that if the power 
goes out for a short amount of time the computer will be able to still receive data instead of 
shutting down and resetting. Another teacher would like to see more information displayed. 
For example, the program would be able to tell not only that the energy is being used by a 
computer, but by a computer with a flat screen monitor. 

OPINION DYNAMICS 
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3 Work to  increase community-based events and considcr opportunities to conduct 
similar classes outside of the schools, such as in the Botanical Gardens o r  Zoo 

Community outreach is a goal of this program, and the in-service community prqject was 
designed for that reason. Several schools reported not having completed a community 
service event. The Earthways Center could work closely with thc schools from the 
beginning to ensure that such an event does take place. If the right emphasis is placed in the 
beginning about the importance of planning this event early, more schools might complete 
the community outreach. 

One suggestion is to encourage opening up the solar panels for tours for parents and the 
public. This could be something that the students could lead or participate in to showcase 
their knowledge of the program as well as let more community members know about 
AmerenUE’s program. 

In addition, the DNR Energy Center suggested that a similar adult-level course be taught at 
local institutions such as the Missouri Botanical Gardens or the Zoo in order to extend the 
impact beyond the schools. 

3 Leverage the installed systems and experiences to-date to educate and create interest 
from other schools across Missouri and increase school contributions to the projects 

Future programs may want to consider using the currently installed systems to educate and 
create an interest in other schools. Case studies of the systems that are installed, and how 
they are impacting schools, teachers, and students could help create interest. As one teacher 
mentioned when she was just learning about the program, ”Being informed of what is 
happening with solar &..other Missouri schools. ..the resources are also great to have.” The 
DNR Energy Center. or Earthways, could consider holding seminars at participating schools 
to discuss how other schools could implement similar programs. Now that the program is 
active, it may also be possible to garner enough support to get the schools to fundraise more 
for their own system. In the first rounds of the program. the initial support required by the 
school was not tremendous. In most cases, schools got the $2,500 match for the PV 
equipment from the administration. There were no special fundraising events that were 
underway to make up the money. In some cases the money came from the senior class funds, 
coke machine funds, orjust a general revenue fund. 

3 Work towards a more competitive application process to ensure that schools a r e  very 
dedicated to  the program before signing them up; Work through Principals to get 
continued buy-in to  the program 

The application process was not very competitive. Everyone who applied in the initial 
rounds received a solar array. In the future, this or similar programs should consider seeking 
to get more applicants so that you can choose those who are most committed. 

This program is a very expensive program to implement, and was intended to be used for the 
long-term. As such, it is very important that this program is teamed with the right school and 
lead teacher. It is not enough to just have one champion (the lead teacher) behind the 
project. If the school itself isn‘t dedicated to the program, and the lead teacher leaves the 
school without having any other teachers learn the curriculum, the program very likely could 
cease from continuing. 

. . . .~.. Evaluation of AmerenUE’s h,lissouri Schools Going Solar Proyarn ~- . ~ ~ ~ . . . ~  ~~~ ~ 
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A couple of teachers expressed concerns about what was going to happen with the program 
due to retirement with a lack of interest of other teachers to take over the program or 
discontinued support from the school. The support and involvement of the school is the 
deciding factor for this. For these teachers. they are the only champions of the program and 
worry that when they retire, no one will be there for them to pass the baton to. In this case, it 
would be helpful if the EarthWays Center could come in and train other teachers, or maybe 
even do a presentation to the administration (with the lead teacher) to campaign for the 
program and its continued use. 

The program should make sure the schools are on board for the next five years, and require 
the support from two-or three and full school support so that the program doesn't die with 
one teacher. 

Based on our findings, it would be appropriate for AmerenUE representatives to first contact 
the principal of the school that they want to involve in the program. Several respondents 
heard about the MSGS program from the principal ofthe school and in most cases, it was the 
principal that had at least some say in whether the program was going to be approved. When 
the principal of the school found out about it sihe passed the information down to the 
appropriate teacher. 

> Follow up with schools to ensure that the education continues 

Some schools reported that they ~ o u l d  be continuing a condensed version of the prograin 
next year, and they will try to integrate it into other grades (The College School); or that they 
would be refining the program for high school freshmen in the second year (Brooltfield High 
School). However, teachers experiences vary on continued support from the administrations. 
Some teachers say that the administration is less involved now than they were in the 
beginning and that it is now the lead teacher's responsibility to pass the program on to other 
teachers. In one situation, although initially very supportive, a school no longer supported 
the program due to political reasons. She says that she feels the support started disappearing 
quickly because of  "some pressure from some pretty conservative parents that don't really 
understand why environmental issues should even be a part of high school curriculum." It 
has been extremely challenging for her to pass on the program information to any other 
teachers without the support of  the administration. 

Teachers are finding the program successful. but some would like a follow-up from 
AmerenUE. Several teachers mentioned that if the EarthWays Center could come in and 
model the lessons for other teachers in the same school, it would be a great way to keep the 
program going and growing. The teachers feel a need for assistance in recruiting their fellow 
colleagues to participate. The teachers see the program as very valuable and want it to be 
used in other areas of the school, even in other disciplines such as language arts, math and 
social studies. In these classrooms, the program can be incorporated into a project, such as a 
writing exercise about the solar array. 

One teacher said that he would appreciate a detailed follow up from AmerenUE to see where 
the project went, how it is doing and to let him know ofany other project that are available. 
One teacher suggested having EarthWays hold a training session in the summer that would 
be open to teachers all over the state to help keep the program afloat. Another suggestion is 
for AmerenUE to do a survey for teachers at the end of the program to gauge how teachers 
felt about the team materials and brainstorm that way. Many of the teachers indicated that 
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the conversations with the entire faculty helped make the connections for the school and their 
classrooms. 

Non-lead teachers involved in the initial training mentioned that they were rushed and need 
more collaboration. They need time to play with it and then come back to collaborate’. “We 
should liave teachers who have used it come and talk to us about their experience with it. 1 
would also like to have a follow-up to see how the group uses it.” 

Julia Feder of the EarthWays Center also supports the idea of a follow-up workshop two or 
three months after the program to see what the schools are doing with the program, what the 
obstacles are, and discussing ways to utilize the program in a group setting. 

For future efforts, the program should aim for workshops that have between eight and twelve 
teachers, Fewer committed teachers are better than many teachers who are not interested in 
pursuing the curriculum. 

> Continue to utilize Earthways Center and DNR Energy Center since the process 
worked well and the schools feel both provided valuable services 

The teachers felt that the Earthways did a great job with the program. All teachers asked had 
positive feedback in the amount and quality of communication with Earthways, over the 
course of the program. The amount of communication ranged from once a month to some 
even emailing a few times a day. The amount of contact varies with exactly where i n  the 
program the teachers are as well as with the amount ofthe training that the teacher has. One 
teacher who is currently in her second year with the program says that in the first year of the 
program she talked with Julia weekly and now it is once a month. She elaborates, “She did a 
great job last year. She‘d come in and modeling the lessons and all of that so I feel very 
comfortable with the materials.” The amount was appropriate and favorable for everyone 
involved. Notably, however, the educational component of this program is more work than 
expected. It required lots of travel time because the participating schools are all over the 
state. 

Teacher comments about the Earthways Center included: 

“Our education consultant. Julia Feder, was an amazing asset as she created 
documents and rubrics that allowed the students to  visualize key ideas and major 
points so poignantly that the learning was long lasting.” “...she was exceptional 
in her scheduling and flexibility.” (OrchurdFurrm Middle School) 

Teachers also categorized their involvement with DNR Energy Center as appropriate. Most 
teachers are only in communication with DNR Energy Center when they have technical 
problems with the array or the DAS, and therefore only contact DNR Energy Center a 
handful of times over the program. Some teachers noted that DNR Energy Center does a 
good job in monitoring their equipment and will let them know if something is down. 

Several of the teachers experienced delays when it came to getting the solar panels installed 
at their school. Some of the delays were seen as avoidable and occurred because of 
miscommunication. Besides having to reset and troubleshoot the system, there were no other 
real issues with the solar panels. 

There were no substantial problems with the DAS or with the solar arrays once everything 
was installed and ready. If at any time something came up and the system needed to be reset, 
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DNR Energy Center was there fixing it. One teacher says, “I think Pat Justis is really 
keeping a close eye on that on a daily basis. If he sees any sort of glitch going on, he ernails 
me immediately.” 
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Approval of Energy Efficiency and Demand Response Plan 

ELPC 2.05 Regarding Ameren’s Exhibit 2.0 Page 10 of 45, (Lines 225-233) Witness 
Voytas indicated that Ameren will offer a Residential Lighting and 
Appliances Program and will include customer incentives. Were light 
emitting diodes (LED) energy efficiency measures and technologies 
analyzed in the process of developing this energy efficiency program? If 
so, what LED measures are intended to be included in the Residential 
Lighting and Appliances Program? Please explain why LED measures 
were or were not used. Please provide all relevant documents. 

Response: LED were not included in the analysis of residential lighting measures. At 
the time the analysis was completed, the Ameren Illinois Utilities were not 
aware of LED technologies that provide cost-effective replacement for 
incandescent or fluorescent screw-in lamps. 

Prepared By: Val R. Jensen 
Title: Senior VP, ICF International 

Date: December 12. 2007 
Phone: (415) 677-71 13 
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Approval of Energy Efficiency and Demand Response Plan 

ELPC 2.06 Regarding Ameren’s Exhibit 2.0 Page 10 of 45(Lines 232-233), Witness Voytas 
indicates that Ameren will coordinate with and leverage current .EPA/DOE 
efforts underway to promote qualified ENERGY STAR appliances and lighting 
products with its Residential Lighting and Appliances Program. Please answer 
the following: 

a. In what way will Ameren accomplish this? Please provide a little 
more detail on what is intended by Ameren in coordinating and 
leveraging current EPNDOE efforts. 

b. What procedures and methods will Ameren use to ensure that 
quality, long-lasting energy efficiency lighting measures will be 
eligible for incentives and included in the Ameren program? 
Will Ameren include incentives only on ENERGY STAR qualified 
appliances and lighting products? If not, what other products will be 
included and how will Ameren select measures that are eligible for 
the incentives? 

c. 

Response: a. The EPA ENERGY STAR Program actively works with program 
administrators around the country to promote ENERGY STAR 
qualified products. The Ameren Utilities will reach out to EPA 
representatives to ensure that the final program design effectively 
incorporates current ENERGY STAR messaging and current and 
expected ENERY STAR product standards. In particular, ENERGY 
STAR makes a substantial amount of marketing and outreach 
collateral available for use by program partners. Most important, the 
significant brand awareness earned by ENERGY STAR creates 
leverage for ant The Ameren Illinois Utilities programs designed to 
encourage adoption of ENERGY STAR qualified products. 
Promotion of ENERGY STAR qualified products provides assurance 
that the products are of high quality. 
(c) At this time, the Ameren Illinois Utilities proposes to provide 
incentives only for ENERGY STAR qualified products. 

b. 

c. 

Prepared By: Val R. Jensen 
Title: Senior VP, ICF International 

Date: December 12,2007 
Phone: (415) 677-71 13 
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ELPC 2.07 Please provide an explanation as to what safeguards have been 
discussed and/or included in the Ameren implementation procedures to 
eliminate energy efficiency measures that do not last throughout their 
rated useful life or don't perform and save energy as claimed by their 
manufacturers or suppliers. Please include all relevant supporting 
documentation, work papers, etc. 

Response: The Ameren Illinois Utilities have a clear interest in ensuring that 
products incented through their programs deliver a high level of customer 
satisfaction which, in turn, requires that they perform as expected. 
Where possible, the Ameren Illinois Utilities will incent products that are 
ENERGY STAR qualified. In other cases, the Ameren Illinois Utilities will 
incent measures meeting certain efficiency requirements, but will leave 
the choice to customers as to which specific brands or models will be 
purchased and installed. Inevitably, some individual pieces of 
equipment, even when certified or qualified by organizations such as 
EPA or testing labs, will not function properly. 

Prepared By: Val R. Jensen 
Title: Senior VP, ICF International 

Date: December 12, 2007 
Phone: (415) 677-71 13 
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ELPC 2.10 Regarding Ameren’s Exhibit 2.0 p. 38: 
a. Please provide further details and explanation of the process 

and procedures Ameren will use in developing and issuing the 
RFP. 
Has the RFP for the use of third party implementers been 
prepared and “vetted with stakeholders as was stated by 
Witness Voytas on lines 872 through 874 of his testimony? 

c. Is Ameren currently planning to issue the third party 
implementers RFP in January 2008? 

b. 

Response: a. The Ameren Illinois Utilities expect to engage an experienced 
Demand Side Management contractor to assist in the 
development of a preferred RFP approach and a draft RFP to 
use as a starting point in discussions with stakeholders. 
No. See response to a. above. 
While The Ameren Illinois Utilities’ preference is to issue an 
RFP in January 2008, the date of issuance can be changed to 
accommodate stakeholder concerns. 

b. 
c. 

Prepared By: Richard A Voytas 
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ELPC 2.11 

Response: 

Is Ameren familiar with the collaborative process NRDC recommends in 
its Comments or the New England collaborative model? If so. has 
Ameren considered these approaches for the new collaborative? 

Objection, the data request is immaterial and irrelevant, and not likely to 
lead to the discovery of admissible evidence. Further, who or what is 
“NRDC or the New England collaborative is not explained. Without 
waiving the objection, the Ameren Illinois Utilities did not review or give 
consideration to other collaborative approaches. 

Prepared By: Richard A. Voytas 
Title: Manager, Energy Efficiency and 
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ELPC 2.18 Does Ameren intend to use customer feedback methods such as focus 
panels, discussions and interviews with various types of customers, 
surveys or other means to seek customer input regarding program 
implementation related to the ongoing development and improvements to 
the programs? If so, what particular methods have been discussed and 
established for the programs? 

Response: The Ameren Illinois Utilities expect to use the customer feedback 
methods described above. The Ameren Illinois Utilities have not 
developed their market research and analysis work plans. 

Prepared By: Richard A Voytas 
Title: Manager, Energy Efficiency and 
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Approval of Energy Efficiency and Demand Response Plan 

ELPC 2.19 Please provide any relevant market research conducted in the past five 
years for or by Ameren that provides information regarding customer 
concerns and preferences with respect to the various types of usage 
reduction, reliability, and affordability assistance and related customer 
services desired by Ameren customers. 

Response: To the extent "Ameren" is referring to the Ameren Illinois Utilities, the 
answer is none. Ameren Service Company has conducted certain of the 
marker research but not specifically for Ameren Illinois Utilities. 

Prepared By: Stan E. Ogden 
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ELPC 2.20 On page 41 of 45 (lines 947-948) Witness Voytas indicated that Ameren 
“simply does not know how much energy efficiency and demand 
response can be had at what cost over the 2008-2010 planning horizon”. 
Has Ameren, its current, past consultants conducted or reviewed 
maximum technical potential, achievable potential, market potential 
analyses or related energy efficiency and load management analyses 
involving customers in or near Ameren’s service territories? If so, were 
these relied upon in developing the proposed programs. Please provide 
the analyses. 

Response: The Ameren Illinois Utilities have not conducted technical potential 
studies of energy efficiency measures. The Ameren Illinois Cltilities 
engaged ICF to employ market potential assumptions in the analyses of 
the achieva.ble market participation for each of its programs. 
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ELPC 2.22 

Response: 

How were the direct customer and trade ally incentives developed 
specifically for the proposed programs? Were single values used or a 
range of values for the direct customers incentives developed for the 
proposed measures? If so, please provide descriptions, evaluations, 
analyses, studies, documentation regarding the estimates of customer 
acceptance of various direct incentives correlated to measures. Please 
provide all relevant supporting documentation, work papers, executable 
files/spreadsheets, and related materials. 

In some cases, the level of incentive was developed using information 
from other utilities running similar programs. In other cases, the level of 
incentive required to bring customers payback down t.o two years for C&l 
customers and one-year for residential customers was calculated. In the 
case of calculated incentives they were calculated based on desired 
payback, and individual per measure incentives were sometimes rounded 
and grouped with similar measures into ranges. Final incentive levels will 
be developed as part of final program design. All relevant documentation 
was provided in the Ameren Illinois Utilities Response to ICC Staff Data 
Request No. EDiv 1.01, originally filed on November 28, 2007, an 
electronic copy of which was provided to the ELPC via e-mail on or about 
December 4, 2007. 

Prepared By: Val R. Jensen 
Title: Senior VP, ICF International 
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Approval of Energy Efficiency and Demand Response Plan 

ELPC 2.24 If Ameren were to seek to significantly increase or reduce direct customer 
or trade ally incentives (as a result of the contract negotiations with third 
party irnplementers) how would other stakeholders come to find out about 
the proposed modifications to incentive levels 

Response: The Ameren Illinois Utilities expect to develop an acceptable process with 
stakeholders. 

Prepared By: Richard A Voytas 
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Approval of Energy Efficiency and Demand Response Plan 

ELPC 2.29 

Response: 

On page 41 of 45 (lines 967-969) Witness Voytas indicated that Ameren 
anticipates that in order to meet the challenges ahead that it work with all 
stakeholders in a participative planning process. Has Ameren sought 
input with various stakeholder groups as to a preferred collaborative 
approach model to provide meaningful feedback, suggestions and input 
from stakeholders? If yes, what model and approach is preferred by the 
stakeholders? If not, why not? 

The Ameren Illinois Utilities are committed to a participative stakeholder 
process in the development, implementation and evaluation of energy 
efficiency and demand response programs. The Ameren Illinois Utilities 
have received significant input from stakeholders during a series of 
several stakeholder meetings between August 28, 2007 and November 
15, 2007. In addition, the Commission scheduled a series of three public 
input meetings for input into the Ameren Illinois Utilities' proposed plan. 
Although I am not aware of a specific discussion as to a "preferred 
collaborative approach model", we think such a discussion would have 
merit. 

Prepared By: Richard A Voytas 
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ELPC 2.03 

Response: 

Has Ameren offered any energy efficiency or demand response 
programs in Missouri in the last 10 years? If yes, please program 
descriptions, results and analysis. 

Yes, as part of its 2002 electric rate case, AmerenUE developed and 
offered a small portfolio of energy efficiency pilot programs to residential 
and commercial customers in Missouri. The Process and Impact 
Evaluation completed by Opinion Dynamics describes the programs, their 
impacts and the analysis, are attached and identified as ELPC 2.03 
Attach 1 thru Attach 7. 
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Executive Summary 

The AmerenUE Change a Light rebate program promotes the sale of Energy Star@ qualified 
lighting through a range of mechanisms including instant rebate coupons, product markdown 
efforts with manufacturers and retailers, and customer education efforts. The program is 
implemented by Midwest Energy Efficiency Alliance (MEEA) and based on the EPA program 
Change a Light, Change the World. (Further details on the program can be found in Section 11.) 

Based on the findings from this evaluation: program accomplishments between October 2003 
and December 2006 include: 

Nearly 200,000 CFLs sold 
Forty seven participating retail locations where AmerenUE customers purchased program 
CFLs, with approximately 26 participating locations within AmerenUE territory 
A large number of first-time purchasers as a result of the program, and 
Over 79.83 I MWh saved over the lifetime of the bulbs. 

These program accomplishments are described in Section I l l  

Among non-participants within AmerenUE‘s service territory, 56% are not using any CFLs and 
44% appear to be not very familiar with CFLs (Le., 34% unfamiliar and 10% slightly familiar). 
This is similar to participant awareness of CFLs prior to program participation. Overall 
awareness in AmerenUE’s territory is low compared to similar areas, and the AmerenUE 
program appears to be raising awareness of CFLs and reducing first costs. In addition, almost all 
participants in the program (94%) are satisfied with the CFLs that they purchased through the 
AmerenUE program: and 93% of participants report that they are likely to purchase CFLs in the 
future. 

In addition to the high level of overall satisfaction among participants, the results of our impact 
analysis indicate that the program does lead to cost-effective energy savings. The impacts o f  the 
program (approximately 80 GWh) are relatively consistent with prior program estimates 
(described in more detail in Section IV); although our analysis made adjustments to the prior 
algorithm to more accurately reflect current trends in Missouri. Overall, therefore, this program 
is the most cost effective program in  AmerenUE’s current portfolio of energy efficiency 
programs, with more than ten times the savings of the other programs (and as much as S O  times 
the savings of some programs). 

Based on our findings described in this report, we recommend that AmerenUE and the 
Collaborative consider the following process recommendations for future programs: 

> Continue to offer the program to raise awareness among the 56% of non-participants who 
are not using CFL bulbs. and increase penetration of bulbs by reducing first cost 

> Support mark down efforts since the program has been able to cost effectively move large 
numbers of bulbs this wa) 
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i, Partner with additional retail locations to expand the reach of the program (particularly 
among those customers who are unaware) 

2. Expand the types of CFLs offered through the program and consider whether additional 
brands or wattages would increase program sales 

i, Conduct additional research with Home Depot stores to better understand in-service rates 
and other customer-based information for program purchases made through markdowns 

2. Expand advertising efforts to reach out to more non-participants who are not very 
familiar with CFLs 

2. Support and enhance in-store promotions 

i, Promote the benefits of CFLs including energy savings and other factors such as the 
environmental benefits and longer lifetime 

i, Keep good tracking databases while eliminating small inconsistencies and data gaps. 

Details on each ofthese recommendations is provided in Section V. 
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I. Introduction and Methodology 

The AmerenUE Change a Light rebate program promotes the sale of Energy StarB qualified 
lighting through a range of mechanisms including instant rebate coupons, product markdown 
efforts with manufacturers and retailers, and customer education efforts. The program is 
implemented by Midwest Energy Efficiency Alliance (MEEA) and based on the EPA program 
Change a Light, Change the World. 

Since 2003, AmerenUE has offered a $2 instant rebate coupons for qualified CFLs at 
participating retailer locations throughout its service territory. In 2006, AmerenUE also 
coordinated with Home Depot stores in the St. Louis area to mark down the price of qualified 
multi-packs of CFLs at the retailer level (i.e., no rebate coupons are required for participating 
customers). 

This report provides a process and impact evaluation of the Change a Light Program, conducted 
by Opinion Dynamics Corp. in partnership with GDS Associates. This evaluation report is based 
on (1) our review of the program databases 2003-2006, (2) our review of MEEA's annual reports 
2003-2006, (3) in-depth interviews with the MEEA program administrator and program 
stakeholders, (4) telephone interviews with program participants, and (5) telephone interviews 
with non-participating customers. 

ODC interviewed 71 participating customers who used a rebate coupon to purchase a CFL at an 
Ace Hardware store in the Fall 2006. Our participant survey is based only on participants who 
used a rebate coupon at an Ace Hardware store since the program does not collect customer 
contact information for those who purchased CFLs through the markdown effort at Home Depot. 
Participant interviews were conducted between March 29,2007 and April I ,  2007. 

ODC also interviewed 100 AmerenUE customers who have not participated in the Change a 
Light rebate program. AmerenUE provided ODC with zip codes that fall within its service 
territory. Using this list, ODC obtained a random sample of phone numbers from these zip 
codes. We removed program participant phone numbers from this sample and conducted the 
non-participant interviews in April 2007. 

We do not provide all of the detailed tables in the body of the write-up for the purpose of 
keeping the write-up as succinct as possible. Key tables are provided in the body ofthe write-up, 
with additional detailed tables denoted by the letter "D" and provided in Section VI of this 
report. 
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Budget 7 - ~ 

~ 2003 2004 2005 2006” 
TOTAL PROGRAM BUDGET 1 $170,000 $170,000 $170,000 $120,000 

$14,587 $1,343 
-+--------------- 
Marketing 
Rebates/hlarkdowns $73,69 I $68,231 I $54,619 $70,827 

MEEA Administration $22,1 10 $19,747 I $20,000 $10,800 

_ - . ~ ~ _ _ _ _ _ . -  - 
.- $29,883 ~ $17,777 - 

- 
Retailer materials (POP) $1,184 $100 $ -  $ -  

Implementation and field services $18,645 $16,565 $22,494 $9,435 

Fulfillment $5,964 $7,276 $ 5 3  17 $2,209 

$139,371 $141,801 $117,218 $94,613 

-- 

$493,003 
ZST 

TOTAL 4-YEAR PROGRAM COSTS 
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Year 
2003 

2004 

2005 

2006 

TOTAL SALES GOAL 

CFLs 
65,856 
66,609 

67;026 

73,241 

272,732 

- 
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Since 2003, the program has distributed bulbs through Ace Hardware stores. Several other stores 
also played a role in the program between 2003 and 2006, to various degrees: 

In 2003 only, in addition to Ace Hardware. Lowes also sold program bulbs. Lowes, 
however, participated in the program for only one year and did not sell rebated bulbs after 
2003. 
In 2004, the only retailer was Ace Hardware. 
In 2005, the program sold bulhs through Ace Hardware and five other retailers. but the 
number of bulbs sold through the non-Ace stores was limited. Home Depot was one of 
the retailers that sold program bulbs in 2005. However, program records document that 
they sold only a small number of program bulbs due to the fact that many Home Depots 
had problems tracking and submitting coupons in 2005. 
In 2006, the program was changed (partly in response to prior difficulties with coupons at 
Home Depot). The program continued to offer rebate coupons for single GE CFLs sold at 
Ace Hardware stores outside of the St. Louis area, and introduced a markdown on 6- 
packs of Commercial Electric CFLs sold at Home Depots inside the St. Louis area. Thus. 
in 2006, there were two very distinct aspects ofthe program. 

The variety of bulbs sold through the program has increased since the early years ofthe program. 
Only 3 types of bulbs were sold through the program in 2003 and 2004, while customers 
received rebates for 15 different types of compact fluorescent bulbs in 2005 and 13 types of 
bulbs in 2006. (See Table 3.) Notably, however, in the St. Louis area in 2006, Home Depot 
promoted only bulb type, a 13 watt 6-pack of CFLs. 

I IOW 

11W 

13W 

1 

._ 2 
._ I 2 

_ _  _. .. 

.. -. 

_. 
.. 14W ~ .. .. 

15W 1 1 

With the addition of Home Depot, the program expanded from only offering GE CFLs, to 
offering Commercial Electric CFLs. Thc program also expanded from offering single packs to 
multi-packs. and the rebate amount per unit increase accordingly (as shown in Error! Reference 

2 
5 4 
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20W i 1 I ~ I 
.- 2 23w __ 

26W 1 I 2 

I 29W -. .. 

.- I 32W _ _  

1 
__ 
2 
__ 
1 

TOTAL 
.- .- 

3 3 15 13 
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source not found.)'. Again, however, as mentioned above: in 2006, the program only offered 
one type of bulbs through Home Depot (a I?-watt 6-pack of Commercial Electric CFLs). The 
other 12 types were offered at Ace Hardware stores outside of St. Louis. 

In addition to the money spent on rebates, the program also investing in marketing and consumer 
education. The 2003-2006 marketing efforts included co-op advertising with Ace Hardware, the 
main retailer.' This advertising included print advertising in newspapers and Ace Hardware 
"shoppers" and circulars. All of the print advertising included the Change a Light, Change the 
World logo. price after instant rebate and listed AmerenUE as the program sponsor. For the 
2006 campaign MEEA created a CFL ad template. By creating this ad template, it made the 
approval process much more efficient. The only requirement was that the retailer needed to use 
the AinerenUE logo. Also in 2006 AmerenUE began advertising the program though bill inserts 
to Missouri cu~ tomers .~  

-. ~ 

Evaluation of AmerenUE's Change A Light Rebate Program 
~ ~~ - -  

The program also held CFL pressisales events. These events were designed to generate media 
coverage and PR for sponsors, educate customers on the benefits of CFLs. promote instant rebate 
and boost sales, and attract new retailers to the program. Five of these events per year were held 
in Missouri in both 2003 and 2004, three were held in 2005. Also in 2005 Ace retailers invited 
local radio stations to broadcast live from their stores in late October 

In order to offer a coherent regional message to Midwest consumers, MEEA used the same point 
of sale (POS) template created for Wisconsin's Focus on Energy program. Materials were 
customized to have the AmerenUE logo included. MEEA coordinated the delivery of the POP 
materials to participating retailers such as Ace to ensure retailers received them and properly 
displayed them. These materials included directional signage, shelf shouters, promotional 
banners, reward forms, fact sheets and a promotional outline. 

There was also a toll-free phone number customers could call to get more information on the 
program. 

' We do not provide all of the detailed tables in the body of the write-up for the purpose of keeping the write-up as 
succinct as possible. Detailed tables not provided in the body of the write-up are provided in Section VI, and are 
denoted by the letter "D." 
' In addition to co-op advertising, the 2003 program also relied on the national public relations efforts to bring 
awareness of the program. However due to the limited budget MEEA was unable to ensure that the local media 
knew there was a local story to tie to a national story though they were able to get some local radio coverage. 
' Despite the small budget for marketing in 2006, the MEEA annual report indicates that this occurred. 
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Average 
Total Number of Program Cost per per Bulb based on 

Year Bulbs Purchased Bulb” Goals 
2003 49,170 $2.83 $2.58 
2004 
2005 
2006 

47,056 $3.01 $2.55 
39,635 $2.96 ~ $2.54 
60,946 $1.55 $I .64 
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Customer information was not available for all bulbs sold in 2006 because Home Depot offered a 
markdown where customer data was not collected. However, based on the 2006 data for Ace 
Hardware purchases, 2,077 unique households received rebates through an Ace Hardware store 
in 2006. In addition, we estimate that between 4% and 11% of non-participants were touched by 
the markdow component of the program based on interviews with non-participants. Based on 
our survey results, at least 4% of non-participants purchased bulbs through the Home Depot 
mark downs; these respondents reported purchasing multi-packs of CFLs that were marked down 
or on sale. An additional 5% of non-participants stated that they purchased a multi-pack of CFLs 
from Home Depot but stated that they paid full price for the pack and another 2% did not recall if 
they paid ful l  price (see Error! Reference source not found.). 

Thus, while not a perfect estimate, the number of households served through this program 
between 2003-2006 could be as large as 32,00O"-however, this is most likely an overestimate 
due to program overlap between years, and the fact that in 2006, many of the purchases were 6- 
packs through Home Depot, which would increase the average number of bulbs sold per home 
(and decrease the overall number of homes affected). 

Forty Seven Participating Retail Locations Where AmerenUE Customers 
Purchased Program Bulbs, Approximately 26 Participating Locations in AmerenUE 
Territory 

Table 5 shows a total of 47 stores where AmerenUE customers purchased rebated CFLs i n  2006. 
Many of these were outside of AmerenUE's territory (because this is a regional rebate program 
so some border AmerenUE customers may purchase at stores in other areas) and sold only a 
small number of bulbs to AinerenUE customers. Less than two-thirds of those 47 stores (or 26) 
sold more than 100 bulbs. (MEEA reports that 29 stores in AmerenUE's territory were 
participating stores in 2006.) 

'Total program bulbs divided by the average number of bulbs sold per home, six. 

OPiNlON DYNAMICS 
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Table 5: Total Number of Locations where AmerenUE Customers 

Store Type 
Ace Hardware 
Do I t  Best 
Home Depot 

Lowes 
Menards 
Theisens Farm & 
Home 

....... 

True Value 

Note: The revise, 

- __ Purchased Rebated CFLs 
2003 2004 zoos 2006 

1 #ofs tores  I 1 #ofs tores  1 I #ofs tores  1 1 #ofs tores  
#of With >lo0 #of With >lo0 # of With >lo0 # of With ,100 

SiOrCS Bulbs Sold in Stures Bulbs Sold in Stores Bulbs Sold in Stores Bulbs Solcl in 
- 2003 2003 2004 2004 200P zoo5 2006 2006 

I4 12 42 25 ~~ 26h 16 25 10 ........ 
.. .. 2 0 .. .. .. _ _  

~~ .. 
l j  
I 

__ 4 0 I 0 

__ I 0 

..~. .. _ _  8 3 15 
2 

..... ... 
.. .. 

_________ .. .- .. .. .. .. 
~~ ....... ..... .- 

.. .. -. __ .. __ 12 9 _ . 
.. .. _. 

.. .. .. .. .. 
- 

~~ n r, 
1 2 1  " ~. .. .. .. l + l  " 

26 21 1 42 I 25 1 44 1 19 1 47 1 26 
lata that we received did not include information on the stores where bulbs were sold in 2003. 

*Two locations (one Home Depot and one Ace) were referred to in two different ways so we combined them to reflect 
nnP ll"i"llP Inr.+inn 

Twelve locations and 1 ;3 I8 bulbs were not accounted for in the ArnerenllE .,ice Orders 20f)5,xls file. 
Three Home Depot locations were only included because customers mailed in the rebate coupons and 2.370 ofthe 

h 

Ilome Depot bulb sales were listed under"Hon1e Depot" with a location ofAtlanta, GA. 

The overall trend is that the number of locations where customers purchase program bulbs has 
not increased a whole lot. The 2005 and 2006 prograins included the addition of some Home 
Depot stores, but a commensurate reduction in the number of Ace Hardware stores. Thus, while 
the program has attempted to include two types of stores (that is: hardware stores and home 
improvement stores), the number of locations has fluctuated over the years and the stores selling 
more than 100 bulbs per year has not shown an increasing trend over the four year period. (See 
Table 5 . )  

Ace Hardware has been the most consistent retailer over the program period covered, with the 
majority of the bulbs moved by Ace Hardware. However, while the majority of bulbs sold 
through the program over the program period 2003-2006 were sold through Ace Hardware, there 
was a decrease in the number of Ace Hardware stores that sold rebated bulbs between 2004 and 
2005. In 2006, the number of bulbs sold through Ace Hardware also significantly decreased. 
(See Table 6.) 

Program sales at Home Depot, however, increased drastically in 2006 with the introduction of 
the markdown of 6-packs of bulbs. Home Depot sold 75% of all bulbs in 2006, followed by Ace 
Hardware which sold most of the remaining 25% of bulbs in 2006. 



# o f  Bulbs 
Purchased in 

2003 
Ace Hardware 39,380 

._ 
2,899 

IMy-Vee .. 

,True Value I .- 
,---- 

# o f  Bulbs 
Purchased in Purchased in ~ Purchased in 

2004 2005 

47;056 35,547 15,076 137.059 
49,696 

_. .. 2,899 
_ _  118 ! 148 

.. . 

-. .. 4,O I2 45,684 -. 
._ 

.. . , .. 

.. ?h 26 7n 

Figure 1: Previous CFL Purchases Among Participants 

__ ~ ‘Do I t  Best 
Menards t _ _  
!Theisens Farm & Home i _ _  
Unaccounted fop 6,891 F- TOTAL 49,170 

Don‘t know, 
I o/n 

20 .- 20 
.. I 4  4 18 

6 

.. 
.. 

.. __ 6 _ _  
_. 6.891 .. .. 

--. .~ 
47,056 39,635 60,946 196,807 

Many (47%) of the first time purchasers found out about the program because they saw it in a 
store, while others heard about it through a bill insert (9% of first time purchasers) or a 
newspaper ad (13%) (See Error! Reference source not found.). 
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Overall, participants report having a median of eight CFLs installed per home (See Error! 
Reference source not found.) compared to non participants, where the median i s  zero CFLs 
installed per home.5 Based on survey results. we estimate that 66% of all CFLs currently 
installed in participants homes were installed through the AinerenUE rebate program. 

Over 79,831 MWhs Saved Over the Lifetime of the Bulbs 
Our impact analysis, described below. shows that 79,831:392 kWh are estimated to be saved 
over the lifetime of the program bulbs. l h e  average savings per bulb i s  estimated to be between 
48 kWh-51 kWh per year; or 0.0034-0.0036 kW, based on the changing types of bulbs sold over 
the 2003-2006 program period. 

For the 2006 period alone, we estimate that the 60,946 bulbs sold resulted in 2,469 kW saved. 
and an annual savings of 2,432,94 I kWh (or 48 kWh per bulb per year). 

6 

’ We used median instead o f  mean given outliers. The mean for non-participants is four because o f  a small 
percentage o f  honies that repon many CFLs. 
‘ Total number of CFLs installed is based on QSl and QSZ (749 CFLs). Number of CFLs purchased with a rebate 
and currently installed is based Q8, Q9, QlO and QI la. QS and Q9 verify and correct the number o f  CFLs 
purchased with a rebate and QlO and QI I ask how many of these bulbs are installed. Overall there are 496 rebated 
bulbs currently installed. 496 CFLsI749 CFLs = 66% 
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IV. 

The standard calculation for CFI. energy savings is based on two assumptions: 1) an estimate of 
the difference between wattage of the incandescent lamp and wattage of the CFL that replaces it: 
and 2) an estimate o f the  average number of  hours the CFL is used, or .‘hours of operation” as 
shown in the algorithm below. 

Impacts and Cost Effectiveness Analysis 

Compact Fluorescent Lamp Savings Calculation 

kWh = watts saved * (hrs of operation per day i l365 days) 

verified gross kWh =watts saved * (hrs of operation per day * 365 days) * installation rate 

realization kWh = verified gross kWh * ( 1  - freeridership rate) * (1 t spillover rate) 

Assumptions of installation rate, spillover, and freeridership are then taken into account. For our 
analysis, these three factors come from the Opinion Dynamics Corporation survey of participants 
conducted for the evaluation (and described above). The survey found an installation rate of 
84Y0, a spillover range from 7.7-12.8% (so an average of 10.25% was used), and a freeridership 
rate of 28%. These factors are described in more detail below. 

Table 7 below, shows out estimated of savings for this program. The savings used in this 
evaluation are denoted as ODC/GDS. Quantities for number of CFLs purchased are obtained 
from the program databases, described above. 

*MEEA’s 2006 daw is currentl!, h a n g  updated. Ihc nurnberolpurchiisdd hghf bulbs w ~ l l  k ~ncrcassd 

In the table below, we compare our findings to earlier findings reported in the MEEA annual 
reports. As the table above shows, our estimates are lower than MEEA’s estimate of  gross 
savings. This is suspected to be due: ( I )  adjustments made to hours ofoperation, (2) ad.justinents 
made to the displaced wattage. and (3) adjustments made to the lifetime of the bulbs. The 
specific assumptions behind our estimate of energ) savings are laid out belo\+. 

OPINION DYNAMICS 
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Displaced Wattage 

The distribution of bulbs sold .through the program varied from year to year (i.e., the average 
wattage of the bulbs sold through the program in 2004 is 17.5 watts compared to 14.2 watts in 
2006 because most ofthe bulbs sold were 13 watts). 

The estimate of gross savings for CFLs assumes an incandescent comparable wattage for light 
bulbs being converted to CFLs. The values for these wattages come from the manufacturer's 
website when possible. On the websites are listed the CFL wattages and their equivalent 
incandescent wattages by CFL model number. When the manufacturer information was not 
available, we used standard equivalents from the Energy Star website. Most wattages came from 
the Energy Star website. 

Table 9: Watts Saved Based on Standard Assumptions 
/L I Standard ~ Watts 1 

15w 60w 45w 
75 w 55w 

23 w I oow 77w 
74w 
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Prior estimates from MFEA did not look at thc specific bulbs sold through AmercnUE's 
program, and assumcd that the average bulb sold through the program h a s  a 17 watt bulb. 

Hours of Use 

Our study used an hours of use estimate of 2.7 hoursiday. A review, of the hours of use 
assumptions that MEEA used to estimate savings shows that for 2003 and 2004, MEEA assumed 
that the average CFI. w e  was 3.5 hoursiday. MEEA then revised their assumption in 2005 
(based on refined research in other areas of the country') down to 2.7 hours a day for 2005 and 
2006. Several of the assumptions behind MEEA's (and WI Focus on Energy's) early hours of 
use estimate stem from values determined by surveys, studies and reports. The early estimate of  
3.5 hours of operation for CFLs is based off of a study completed in 2005 by Glacier Consulting 
Group, LLC. However. in the memo "Adjustments to CFL Operating Hours ~ Residential", the 
report notes how Focus on Energy's default use of 3.5 hours per day was too high. Their study 
concluded an average use of 2.7 hours per day was more accurate. In our analysis, we use the 
2.7 hours/day estimate since this has been shown to be a more accurate estimate of usage. 

Lifetime of Bulbs 

The rated life in hours is also listed on the manufacturer's website. Hours of life vary between 
bulbs. The rated life was determined by the specifications for each bulb, as listed on the 
manufacturer's website. Lifetime savings are calculated using each bulb's rated life. 

Our estimates differ from MEEA's earlier estimates because MEEA uses a lifetime of seven 
years for all CFLs while GDS uses the rated life in hours provided by the manufacturer of the 
CFLs. (The WI values that MEEA adopted assumed a straight 7-year bulb life regardless of the 
lamp use per day. l h e  rationale used for that analysis was that the average manufacturer 
reported lamp life was between 5,000 and 10,000 hours. Seven years was deemed an average life 
by the program.) 

In-service or Installation Rate 

Based on our survey of participants in 2006, the majority of the CFLs (84%) purchased through 
the program are currently installed and most of those that are not are in storage for future use. 
We note. however, this may be different for purchasers at Home Depot in 2006 since these bulbs 
were sold as 6-packs. The number from our survey; based on participants at Ace Hardware, is 
used as a best estimate at this time. 

' May 23, 2005 memo froin W I  Focus on Energy evaluation contractor to the Public Service Commission ot 
Wisconsin regarding adjustments to CFL operating hours for the residential program. 
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1 F i m  time TFL purchaser 

,Would not have paid more 
Perchased CFLs prior fo partiicipalirg 

Fir.st time CFI. purchaser 

Parchused CFLs prior iopariicipuling 

Don’t h o w  

Table 10: CFLs Purchased Through Program 

- Currently installed 

4% 

18% 

11% 

30% 
24% 
6% 

5% 
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First lime CFL pzrrchaser 

IIii place but no longer uorking 1 < I %  

4% 

Freeridership 

In our survey, we asked participants standard freeridership questions concerning what they 
would have done in the absence of the rebate program. About one-third (35%) would have been 
willing to pay the full cost ofthe CFL. ($2 more than they paid with the rebate coupon). 

I- 
Table 11: Willingness to Pay ~ 35% 

Would have paid $2 more 

I i% 
IWould have naid $1 more 

Total (u=71) 

Fimt liwie C1.L purchaser 

Pwchrised CFLs prior to paFiiciparing ~~. ~. . ~.. .- ~~ 

30% 

Pwchused CFLs prior IO participaling I% 

Purchased CFLs Without Program 1 Scoring 
Definitely would have purchased the same number _. or inore 1 
Probably would have purchased the same number ! 90% 
Probably would have purchased fewer 

Would have purchased but don’t know how many 

100% 

75% 
50% 
100% 
0% 

-. Definitely would have purchased fewer 

Would not have purchased 
__ -~ 

- .. 

Table 12: Freeridership Calculation 
1 Freerider 1 Total t Free-RidershiD 1 

(n=71) Score 
12% 12% 
6% 5 Yo 
11% 8% 
4% 2% 
1% I% 

65% 0% 
FREE RIDERSHIP RATE 
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Alternatively, however, if we look only at customers who were not influenced by program ads, 
and had made prior purchases of CFLs, freeridership may he as low as 7%. To be conservative, 
however, we use an estimate of 28% freeridership in our calculation of impacts since this is 
comparable to what is used in other areas ofthe country. 

__ ~~~~ 

Total (n=71) _ _ _ _  ~ ~ 

~ ~. ~ , .~ ~ 

Would have paid $2 more 
Influenced b.b ads and hadn’t purchased (‘FLs hefore 

(“0 ads) Had11 ‘tporchase (’FLY hefire 
lnflrienced by ads andpurchased (‘F1.s hefow 

()Vo ads) Purchased CFLs b&re 

10% 
7% 

Spillover 

‘Twelve of the 71 participating respondents purchased additional CFLs since participating in the 
program without a rebate coupon and not at a Home Depot store and stated that they would not 
have purchased additional bulbs if they had not had the prior experience with the AmerenUE 
rebate. These 12 respondents purchased an additional 46 CFLs since participating in the 
program. 

An additional six people purchased CFLs since participating in the program but were not 
specifically able to attribute their purchase to their prior experience with CFLs from the 
AmerenUE lighting program. These six people purchased 30 additional CFLs since participating 
in the program. 

In total respondents purchased 592 CFLs. Spillover can be estimated to between 7.7% and 
12.8%.* In our analysis, we used an average of 10.25%. 

Coincidence Factor 

A coincidence factor of  0.07 is used for all four years to get the Gross Connected Kilowatts 
Saved. This value comes from Impact Evaluation of the Massachusetts, Rhode Island, and 
Vermont 2003 Residential Lighting Programs Final Report (2004).9 

* 46 CFLs 1592 Rebated CFLs = 7.7%,76 CFLs 1592 Rebated CFLs = 12.8?4 
Impact Evaluation of the Matlassachuseils. Rhode Island and l’krmunf 2003 Residential Lighring Progrmis Ffnal 

Keporr. Submitted to The Cape Light Compact; State of Vermont Public Service Department for Efficiency 
Vermont; National Grid (Massachusetts Electric, Nantucket Electric, and Narragansett Electric); Northeast Utilities 
(Western Massachusetts Electric): NSTAR Electric; and Unitil Energy Systems, Inc. (Fitchburg Gas and Electric). 
Submitted by Nexus Market Research, Inc. and RLW Analytics, Itic. October I ,  2004. 

9 
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I 
icost 
Benefit 
Payback 
'Discount Factor 
Discounted Savings 
Benefit Cost Ratio 

ICC Docket No.!%?&89 

2003 2004 1 2005 2006 
$ 139,371 $ 141,801l $ 117,218 $ 94.613 
$ 165,385 $ 157,105i $ 130,581 $ 160,58;- 

0.8 0.9 0.9 0.6 
6.90 6.90 6.90 6.90 

$ 1,141,157 $ 1,084,025 $ 901,009 $ 1,108,009 
8.2 7.6: 7.7 11.7 

~ ~.. . .~~~ 

__. 
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MEEA's report included only basic financial analysis for the entire Change-A-Light program 
and not for each region involved with the program. Because of this, it is impossible to compare 
MEEA's cost-benefit data to ODC/GDS data. 

Detailed spreadsheets on the savings and life cycle costs analyses were provided to AmerenUE 
along with this report. 
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Evaluation of AmerenUE's Change A l.ight Rebate Program 

V. Process Findings and Recommendations 

Among non-participants within AmerenUE's service territory, 44% appear to be not very 
familiar (Le., 34% unfamiliar and 10% slightly familiar) with CFLs: and 56% of non-participants 
have never purchased a CFL. This is similar to participant awareness of CFLs prior to program 
participation. 

Overall, the program appears to be raising awareness of CFLs and reducing first costs. In 
addition, almost all participants in the program (94%) are satisfied with the CFLs that they 
purchased through the AmerenUE program, and 93% of participants report that they are likely to 
purchase CFLs in the future. (See Error! Reference source not found.. Error! Reference 
source not found., Error! Reference snurce not found. and Section VI Table D-7) 

Our process related findings and recommendations are described in more detail below 

3 Continue to offer the program to raise awareness and reduce first cost among the 56% 
of non-participants who are not using CFL bulbs and increase penetration of bulbs by 
reducing first cost 

AmerenUE should continue to offer the program to raise awareness of energy efficient bulbs. 
Awareness of CFLs in AinerenUE's territory is st i l l  low.'" Among non-participants, 44% 
appear to be not very familiar or unfamiliar with CFLs. This is in agreement with 
comments from participants: many participants (58%) also indicated that their awareness of 
CFLs was low prior to their purchase through AmerenUE's program. In general, the 
AmerenUE lighting rebate program appears to be raising awareness of CFLs and has 
attracted a large number of first time CFL purchasers (63% of all participants). 

AmerenUE should also continue to reduce the first cost of  the bulbs through the program 
because for a large number of AmerenUE customers (both participants, 51%, and non- 
participants, 46%), price is the factor considered most when purchasing light bulbs (see 
Error! Reference source not found.); and 68% of participants and 71% of non participants 
believe that CFLs are more expensive than incandescents (See Error! Reference source not 
found.). Because CFLs are generally more expensive than incandescents. over 60% of 
program participants would not have made the CFL purchase if they had to pay full price for 
it and others would not have purchased the bulbs if they had not been made aware through 
the program. The 
AmerenUE program appears to be effective at getting additional CFLs into the market, and 
AmerenUE should continue to offer a program to raise awareness and reduce costs in order 
to overcome these two barriers. 

3 Support mark down efforts since the program has been able to cost effectively move 
large numbers of bulbs this way 

I I  

(Freeridership is estimated to be 28%, see impact section above.) 

This is similar to what ODC found in other areas of the county,  including Arizona and Long Island. 

compares to an incandescent (indicating "unfamiliarity"). 

lU 

" Even among non-participants who are familiar with CFLs, many are unable to provide feedback on how a CFL 
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