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1. Executive Summary 

Ameren Illinois Utilities (Ameren Illinois) is offering, for the first-time, a direct load control 
program to geographically targeted residential electricity customers. The program launched in 
July, 2009, when customers in five regions were offered free Comverge “SuperStat” 
programmable thermostats with Internet control and programming capability. In this first year of 
the program, no cycling events occurred. As such, this report is primarily a process evaluation on 
program progress to date. The evaluation team also conducted a simple engineering analysis to 
estimate energy savings through the setback capabilities of the thermostat. An evaluation of 
demand savings will be performed in the PY3 evaluation. The E-Smart Programmable 
Thermostat program, implemented in conjunction with Conservation Services Group (CSG), 
offers customers free installation and programming of the thermostat. In exchange, participating 
customers agree to have their central air conditioner remotely cycled down for up to twelve days 
per cooling season during peak load events. The cycling timeframe is between 1:00 p.m. and 
5:00 p.m., Monday through Friday, and begins during the summer of 2010. The Cadmus Group 
Inc. (Cadmus) and Tetra Tech (together referred to as the Evaluation Team) conducted an 
evaluation that consisted of the three primary tasks displayed in Table ES-1. 

Table ES-1. Summary of Evaluation Tasks  

Action Impact Process Details 

Interviews  X Stakeholder interviews with Ameren Illinois, CSG, and participating contractor 

Pre-event 
survey 

 X Survey of participants prior to event season assessing application processes, 
motivations, concerns, baseline thermostat use, and demographic information 

Impact 
Analysis 

X  Review units savings numbers in tracking database and estimate savings 

 

The Evaluation Team conducted in-depth interviews with the Ameren Illinois program manager, 
the CSG implementation lead, and an E-Smart thermostat installation contractor to characterize 
the program design and processes (e.g., definition of roles, marketing, implementation staff, and 
customer interaction) and to solicit program manager’s views of program progress to date. An 
initial “pre-event” telephone survey with 40 Ameren Illinois program participants was conducted 
to obtain early program views. An engineering analysis was performed using the ENERGY 
STAR® calculator to estimate savings for programmable thermostats, and those savings were 
applied only to customers who previously did not have programmable thermostats and intended 
to use the programmable capabilities of their new thermostat. The Evaluation Team also 
reviewed Ameren Illinois default estimate of 0.77 NTG ratio and found it to be reasonable.  

Table ES-2 shows the resulting net and gross energy savings.  
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Table ES-2. Net and Gross Savings  

Measure 

Ex Ante 
Gross 
Savings 
(kWh)1 

Realized 
Gross 
Savings 
(kWh) 

Realization 
Rate 

PY1 
NTG 
Ratio 

Prospective 
Net Savings 

(kWh) 

PY2 
NTG 
Ratio 

Retrospective 
Net Savings 

(kWh) 

E-Smart 
Programmable 
Thermostat  396,053 404,334 1.02 0.77 

             
384,117 0.77 311,337 

1 
Total gross kWh savings recorded in PY2 program tracking database. 

 

This evaluation draws the following conclusions: 

• Program managers view E-Smart as successful to-date. Targeted direct marketing has 
been effective, and subscription numbers are in-line with expectations. Customer 
thermostat questions and problems are minimal, and are being handled well by CSG. 

• A high percentage of customers cite no concerns about their participation in E-

Smart. About three-quarters of participants cited no concerns with E-Smart. However, 
program managers and a few verbatim survey comments suggest that participants may 
not fully comprehend or know what to expect with the upcoming controlled cycling 
events.  

• Installation contractors receive high levels of satisfaction. Across both geographies 
studied, customers were highly satisfied with contractor’s timeliness, technical 
knowledge, and appearance. 

• Internet control of thermostat was not a priority for most participants. Only about 
one-third mentioned the ability to control the thermostat through the Internet as a 
program motivation. Overall, 15 percent have actually used the Internet capability. 

• Satisfaction levels of amount of program instruction is low. This is especially true for 
Internet-provided instructions. 

• Approximately 72 percent of participants had a manual thermostat prior to joining 

the program, of which 62 percent are planning to use the programmable features in 

the new thermostat. The estimated energy savings for the average installation 
incorporated these adjustments.  

• Eighty percent of participants have someone at home from 1:00 p.m. to 5:00 p.m. 

during the week. This finding runs contrary to the hopes of program managers; with 
more people at home during the event timeframes, there is more potential for increased 
overrides, complaints, and event opt-outs. Alternatively, those who are not at home may 
already turn back their thermostats during this period. The next evaluation will explore 
this issue further.  
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Recommendations for future actions include: 

• Review potential opportunities to increase recruitment from other programs into E-

Smart, especially Power Smart Pricing (PSP) . Program managers view the large PSP 
participant group as having characteristics similar to those in E-Smart. Moreover, the pre-
event survey found only three percent had heard about E-Smart through other Ameren 
Illinois programs, while 15 percent also participate in PSP. 

• Consider marketing how and why participant should use the thermostat’s Internet 

capability. The low incidences of Internet control may stem from the customer’s not 
knowing how or why this is useful. One aspect of this marketing could include a review 
of Internet instructions provided, which were low in satisfaction. In some ways, it is 
counterintuitive to offer an Internet option when the central premise of a programmable 
thermostat is to “set it and forget it.” Participants did provide niche reasons for Internet 
use: during vacations, kids/babysitter at home, and simply on an if-needed basis. 
Marketing to these, or other specific uses, may increase interest and use. Moreover, it 
may be a bigger draw to include additional analytics (i.e., temperatures compared to 
group averages, setting tied to costs and savings). 

• Potential exists to target the program to a younger homeowner demographic. The 
pre-event survey found lower percentages of households with persons in their 20s and 
30s. This demographic may also have a lower “at home” rate during event days compared 
to retirees. If they also tend to leave air conditioning on at the same setting while they are 
away as if they were home, they would be ideal candidates for the program.  
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2. Introduction  

Program Description  
Ameren Illinois Utilities (Ameren Illinois) is offering, for the first-time, a direct load control 
program to geographically targeted residential electricity customers. The program launched in 
July 2009, when customers in five regions were offered free Comverge “SuperStat” 
programmable thermostats with Internet control and programming capability. In this first year of 
the program, no cycling events occurred. As such, this report contains primarily a process 
evaluation on program progress to date. The evaluation team also conducted a simple 
engineering analysis to estimate energy savings through the setback capabilities of the 
thermostat. An evaluation of demand savings will be performed in the PY3 evaluation. The E-
Smart Programmable Thermostat program, implemented in conjunction with Conservation 
Services Group (CSG), offers customers free installation and programming of the thermostat. In 
exchange, participating customers agree to have their central air conditioner remotely cycled 
down for up to twelve days per cooling season during peak load events. The cycling timeframe is 
between 1:00 p.m. and 5:00 p.m., Monday through Friday, and begins during the summer of 
2010. 

Evaluation Questions 
The Cadmus Group Inc. (Cadmus) and Tetra Tech (together referred to as the Evaluation Team) 
designed the evaluation to answer the following researchable questions.  

Impact Questions 

1. Are default savings estimates used for the program measures reasonable?  

2. Did the program generate energy savings in PY2? If so, how much? If not, why not? 

Process Questions 

1. How does the program operate? (e.g., definition of roles, marketing, implementation 
staff, customer interaction) 

2. How do program managers perceive program progress?  

3. How are AIU customers hearing about the program? 

4. What motivated customers to participate?  

5. What concerns do participating customers have with the program?  

6. What are participants’ satisfaction levels with the program so far? (e.g., sign-up, 
application completion, thermostat installation, scheduling) 

7. How do participants expect to use the programmable thermostat? 

8. What are participant demographics?  
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3. Evaluation Methods 

Analytical Methods  
Table 1 summarizes each of the evaluation tasks performed for the Demand Response Program. 
Each task is described in more detail below. 

Table 1. Summary of Evaluation Tasks  

Action Impact Process Details 

Interviews  X Stakeholder interviews with Ameren Illinois, CSG, and participating contractor 

Pre-event 
survey 

 X Survey of participants prior to event season assessing application processes, 
motivations, concerns, baseline thermostat use, and demographic information 

Engineering 
Analysis 

X  Perform engineering estimate of savings incorporating pre-survey results and review 
of PY2 program tracking database  

 

Stakeholder Interviews 
As a preliminary step in the program’s evaluation, the Evaluation Team conducted in-depth 
interviews with the Ameren Illinois program manager, the CSG implementation lead, and an E-
Smart thermostat installation contractor. These interviews were recorded, summarized, and 
incorporated in the process evaluation results. They were also used to inform design of the pre-
event survey instrument. The purpose of these efforts was to characterize the program design and 
processes (e.g., definition of roles, marketing, implementation staff, and customer interaction) 
and to solicit program manager’s views of program progress to date.  

Pre-event Survey 
An initial “pre-event” telephone survey with 40 Ameren Illinois program participants was 
conducted in early June 2010. The survey was designed to achieve the following: 

• Characterize program design and processes (e.g., definition of roles, marketing, 
implementation staff, and customer interactions) 

• Understand participating customers’ motivations and concerns  

• Find out how customers are hearing about the program 

• Understand participants’ satisfaction levels with program processes (e.g., sign-up, 
application completion, thermostat installation, scheduling) 

• Obtain baseline and expected thermostat usage for both summer and winter months 

• Gather participant demographics. 

The Evaluation Team designed a sample to segment participating customers in two geographies 
with high volumes of participating households: Peoria and St. Louis areas. We also stratified by 
two central air conditioner capacities: one-and-one-half tons to three tons, and greater than three 
tons. 

Our reason for targeting two geographies was not only to represent a northern and southern 
Ameren Illinois territory; but also for the survey instrument to act as a “recruit” for households 
willing to participate with on-site visits and metering. This method groups these on-site visits in 
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more dense geographies and is a cost-effective and common technique amongst similar data 
collection and on-site recruitment efforts. Thirty survey participants agreed to have the 
Evaluation Team attach an electricity usage collection device to their central air conditioner 
systems. Usage data collected from these devices will be used in verifying the demand reduction 
impacts of each event (i.e. when Ameren Illinois remotely cycles down the participant’s air 
conditioner).  

From a starting sample of 77 participants, we collected 40 completed telephone surveys, 
resulting in a 52 percent overall response rate. We found Ameren Illinois customers 
accommodating to our survey efforts, and moreover, a majority of the 40 survey participants 
agreed to form a panel group and partake in the Evaluation Team’s post-event telephone survey 
in fall 2010. 

It is important to note that 40 completed surveys do not yield a sufficient sample to report results 
at the most common standard of statistical precision (+/- 10 percent at the 90 percent confidence 
level) and, particularly with responses with smaller sample sizes, should be reviewed 
qualitatively. However, the results and findings present an opportunity for stakeholder review of 
detailed participant feedback on salient program topics and are an additional viewpoint from 
which program managers can incorporate in guiding future program operations and management. 

Engineering Analysis 
The Evaluation Team performed an engineering analysis to estimate savings from programmable 
thermostats. The ENERGY STAR1 calculator was used, incorporating weather data for the 
climate zone around Peoria, Illinois. Expected savings for a new programmable thermostat were 
multiplied by the share of program participants from the PY2 program tracking database who 
previously had a manual thermostat and the share from the pre-event survey who said they intend 
to use the programmable characteristics of their new thermostat. The resulting values were 
compared to values outlined in the Ameren Illinois tracking database. Unit savings were then 
multiplied by the number of participants to arrive at a gross savings estimate. Ameren Illinois’ 
default NTG ratio as reported in tracking database was reviewed for reasonableness and applied 
to gross savings to derive net savings. 

                                                 

1  http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=TH 
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4. Program Results 

This program evaluation is separated into two subsections. First is an impact discussion, 
summarizing the program’s energy savings. The second portion focuses on process evaluation 
findings.  

Impact Results 
To estimate gross and net savings, we relied on data collected during the Pre-Event Survey2 with 
program participants as well as data contained within the PY2 program tracking database. The 
tracking database contained 3,280 records of E-Smart programmable thermostats installed from 
July 15, 2009 through May 27, 2010. This represented a total of 3,070 unique projects (i.e., 
households). The database identified seventy-one records of programmable thermostat as 
“disconnects,” leaving 3,209 remaining installed E-Smart programmable thermostats. 

Based on the data collected during the Pre-Event Survey, we assumed the temperature settings 
for the baseline usage of those who had manual thermostats as shown in Table 2. In addition, 
temperature settings for those who used their new programmable thermostats were assumed 
based on settings recommended by the EPA and are shown in the table.3 

Table 2. Assumed Temperature Settings Use in ENERGY STAR Calculators 

Status 

Temperature Setting 
with Manual 
Thermostat 

Temperature Settings 
with Programmable 

Thermostat 

When no one was home 76.4 82.0 

During the day when someone was home 75.0 75.0 

During sleeping hours 75.3 79.0 

 

These temperature settings, along with defining the climate zone as Peoria, Illinois, were input 
into the ENERGY STAR® programmable thermostat calculator to determine the average annual 
AC usage shown in Table 2. The difference in energy use is 333 kWh per year. We reviewed and 
compared inputs used in the ENERGY STAR calculator to the data fields in the PY2 tracking 
database and found no additional information in the tracking database that would better inform or 
warrant an adjustment to this estimate.4 This savings figure was then adjusted for the percentage 
of participants in the PY2 tracking database that had manual thermostats prior to participating in 
the program, 61 percent, and the proportion from the pre-event survey who said they would 
actually use the programmable thermostat, 62 percent. The results of these calculations was an 
average expected savings of 126 kWh per program participant. 

                                                 

2  See this report, section “Baseline Thermostat Use and Expected Use” 
3  http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=TH 
4  It is worth noting; however, that the program is tracking several fields that may help inform the estimated 

demand savings from demand-response events, such as the model number and year installed for the home’s 

furnace and AC unit, as well as the tonnage of the AC unit. 
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Table 3Table 3 illustrates this approach. 
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Table 3. Derivation of Per Install Savings for Programmable Thermostats 

Annual AC Energy 
Use with Manual 
Thermostat 
Temperature 
Settings (kWh) 

Annual AC Energy 
Use with 

Recommended 
Programmable 

Thermostat Settings 
(kWh) Savings 

Percentage 
with Manual 
Thermostats 

Percentage 
with Manual 
Who Will 

Change Their 
Settings 

Per 
Install 
Energy 
Savings 

1,774 1,440 333 61% 62% 126 

 

These savings estimates are consistent with an earlier analysis from The Evaluation Team, which 
used data from a mid-western programmable thermostat billing analysis5 and baseline 
consumption data from Illinois. This analysis estimated the savings for those who replaced 
manual thermostats to be 203 kWh, which is the estimate applied in PY2 tracking database. 
Adjusting for the percentage replacing manual thermostats (61 percent), results in a per-install 
savings of 124 kWh, a difference of 2 percent from our estimate of 126 kWh. 

Calculation of Gross and Net Savings 
As shown in 

                                                 

5  Kema; Final Report. Process and Impact Evaluation of the Residential Direct Load Control Program: Prepared 

for Alliant Energy Interstate Power and Light Company; March 2006. 
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Table 4Table 4, 3,209 residential electric customers enrolled in the program in PY2 and installed 
programmable thermostats (net disconnects). The Evaluation Team multiplied this number of 
installations (3,209) by the per install energy savings calculated estimate (126 kWh) to obtain the 
gross savings of 404,334 kWh. The NTG ratios for rebate programs targeting programmable 
thermostats are often relatively low due to freeridership of one-half to two-thirds of participants.6 
However, this program offers free Internet-enabled programmable thermostats that are quite 
expensive and not a mainstream item, rather than an incentive to purchase a readily available 
product. Free-ridership can be a less salient concept when considering items provided at no cost 
– since participants are not likely to be seeking the device prior to participating in the program. 
The post event-survey will explore this question in more detail. However, until then we believe a 
NTG ratio of 77 percent is reasonable. Using this NTG ratio, the final net savings were found to 
be 311,337 kWh. 

                                                 

6  A 2004 evaluation of the California statewide single-family rebate program, which addressed market and 
customer behavior related to programmable thermostats, found high levels of freeridership. One-half to two-
thirds of residential customers who received rebates for programmable thermostats said they would have bought 

the same thermostat at the same time if the rebate had not existed (http://www.cee1.org/eval/db_pdf/705.pdf). 
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Table 4. Net and Gross Savings  

Number of E-Smart 
Thermostats Installed 

Annual Gross Savings 
(kWh) 

Annual Net Savings 
(kWh) 

Per Install 
Energy 
Savings Total 

NTG 
Ratio Total 

3,209 126 404,334 77% 311,337 

 

The Evaluation Team currently estimates a 0.85 kW net savings per unit, for a total of 2,728 kW 
of controllable load. based on an analysis of impact evaluation results from a similar residential 
direct load control program in Iowa7. As mentioned above, an evaluation of demand savings will 
be performed in the PY3 evaluation. 

Process Results 
This section provides a summary of program design and process information collected through 
in-depth interviews with program managers and an installation contractor. Following are survey 
results by section topics. Each section will incorporate and compare program manager 
perspectives and expectations with those of the participating customers surveyed. 

E-Smart Program Team and Staffing 

The E-Smart program is Ameren Illinois’ first direct load control program, and fulfills a 
regulatory mandate to provide this offering to its residential electricity customers. As of late May 
2010, the program enrolled over 2,000 participants, at a rate of about 500 additional enrollees per 
month. Although Ameren Illinois relies on key external implementation staff, it has an internal 
staff of seven, including two managers. 

The two program implementation contractors are Conservation Services Group (CSG) and 
Comverge. CSG coordinates all aspects of program implementation, including Comverge, a 
paging (wireless communication) technology company, Consolidated Communications, and a 
few select thermostat installation contractors. CSG program staff consists of a program manager, 
administrative assistant, and field manager. 

AIU contracted with Comverge to supply the E-Smart programmable thermostats, a load 
management system (LMS), and system support. Ameren Illinois decided to operate the LMS 
in–house, allowing Ameren Illinois to control customer data management, all details of calling 
the cycling events, the thermostat Web portal, and a call center. 

Program Success 

Through interviews with Ameren Illinois’ program managers, we identified the following goals 
for the program: 

                                                 

7 KEMA. Process and Impact Evaluation of the Residential Direct Load Control Program. Prepared for Alliant 

Energy—Interstate Power and Light Company. March 27, 2006. 
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• Plan and launch the program in late 2009 

• Manage subscription levels at about 3,000 participants per year while keeping the 
program cost-effective 

• Experience a low incidence of problems 

• Have cycling events operate smoothly 

• Ensure that participating customers save energy 

Program Design, Processes, and Services 

The E-Smart program is designed to realize: (1) kW reduction via controlled central air 
conditioner cycling events during peak load days in the cooling season; and (2) kW and therm 
reductions from household use of the “SuperStat” programmable thermostat. The program’s 
central processes are outlined below. 

Marketing 

The program currently operates in select areas within Ameren Illinois’ territory, and is available 
to all electricity customers in that area. The areas selected were primarily urban, and included: 
Peoria, Decatur, Champain/Urbana, and the St. Louis area to be close to installation contractors..  

Program managers said that targeted customers received direct mail brochures and bill inserts. 
Ameren Illinois’ “Act on Energy” Web site also provides detailed program information, 
including a short promotional video with participant testimonials. Program managers also hoped 
that word of mouth would be an effective marketing tool. 

Based on the participant surveys, the three marketing avenues in particular were most successful: 
direct mailing brochures, utility bill inserts, and word of mouth. Table 5 details the participant 
results across geographies when asked how they heard about the program. 

Table 5. How Participants Heard of the Program (Percent mentioned “Yes”) 

How Heard of Program* 
Peoria Area 
(n=21) 

STL Area 
(n=19) 

Total 
(n=40) 

Ameren Illinois brochure 38.1% 33.3% 35.9% 

Ameren Illinois utility bill insert 38.1% 27.8% 33.3% 

Friend, relative, or neighbour 23.8% 5.6% 15.4% 

Ameren Illinois E-mail newsletter 4.8% 11.1% 7.7% 

Ameren Illinois Web site 0.0% 5.6% 2.6% 

Newspaper advertisement 0.0% 5.6% 2.6% 

Television advertisement 0.0% 5.6% 2.6% 

From participation in other Ameren Illinois 
program 4.8% 0.0% 2.6% 

Other source 0.0% 5.6% 2.6% 

Ameren Illinois call center 0.0% 0.0% 0.0% 

Radio advertisement 0.0% 0.0% 0.0% 

* Respondents selected all categories that applied; totals may not add up to 100% 
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About one-quarter of participants in the Peoria area heard of the program through friends, 
neighbors, and co-workers; while only six percent  in the St. Louis heard of the program in the 
same manner. 

A few participating customers became aware of the program through the Ameren Illinois Web 
site. Customers may likely be using the Web site as an informational resource, after they’ve 
heard about the program from other methods. Two survey participants specifically mentioned 
that they researched questions they had about the program on the Web site. Only about three 
percent of respondents mention that they heard of the E-Smart through their participation in other 
programs (as noted above in Table 5). 

There is some overlap between participation with E-Smart and with the Ameren Illinois Power 
Smart Pricing (PSP) program. About 15 percent of respondents mentioned participation with 
PSP. E-Smart program managers expected to see an overlap in programs; however, there appears 
to be an opportunity to increase their synergies and recruit more participants, especially from 
PSP (about 10,000 participants) into E-Smart. An additional 13 percent of respondents 
participated in either an Ameren IIllinois audit or the appliance recycling program. 

Program Subscription 

Once a customer decides to participate, they call a provided phone number (operated by CSG), 
are pre-screened for eligibility over the phone, and, if eligible, they schedule a time for 
thermostat installation. It is at the installation stage that the customer formally completes a 
program application. This process is a revision to the original process where interested customers 
would complete an application and mail it to Ameren Illinois where it was assessed for 
eligibility. Ameren Illinois would then call the customer to set up an appointment for installation. 
Early on, CSG suggested revising the process to streamline the customer process. . 

Contractor Installation and Customer Interaction 

CSG identified and contracted with a group of six qualified regionalized HVAC contractors, who 
were trained by CSG and Comverge to install and test the free “SuperStat” programmable 
thermostats. They have expertise and are certified to install the thermostat due to “add a wire” 
installation and power module issues, also required by the program. 

Comverge is also involved with training. HVAC Contractors serve as the interface between the 
program and its customers. They interact directly with customers, educate them, and provide 
program materials for programming the thermostat and using the Internet-control capabilities. 
The program’s field manager is in place to deal with follow-up questions, address customer 
concerns, and troubleshoot thermostat problems, most of which are handled over the phone. CSG 
estimates overall that problems occurred at a two percent level. 

Customers can take advantage of the Internet capability within about ten days after installation. 
As a result of the Ameren Illinois decision to control the LMS in-house, participating customers 
can access their thermostat online by logging in to a Customer Service Center – the same as if 
they were reviewing their Ameren Illinois account. This method acts to manage the customer’s 
experience and exposes them to information regarding other services, additional EE program 
offerings, and account management. 
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Customer Motivations 

Program managers provided initial thoughts on the motivations customers may have for 
participating. Three primary motivations were identified: (1) a small group for which signing-up 
was a response to the “free” thermostat offer; (2) a medium sized group that are environmentally 
minded; and (3) a large group that wants to capture savings from a programmable thermostat, but 
did not know how to go about purchasing and installing their own, and saw the program as an 
opportunity to accomplish the task. One program manager also said that the ability for 
participants to access and control their thermostat via the Internet was a motivating factor.  

We asked participants in the pre-event survey about their motivations, and compared participant 
findings against program manager assumptions. 

Participant findings on motivations, measured in the pre-event survey by a scale of importance, 
mirror those expected by program managers. Table 6 shows that a majority participated with the 
intent of saving money on their electricity bill (93 percent) and conserving energy (85 percent). 
About half of the participants stated they wanted a programmable thermostat (43 percent), and a 
slightly larger group noted that their participation motivation was for the good of the 
environment (58 percent). In addition, participants in the Peoria area viewed the new 
programmable thermostat and Internet capability as being approximately twice as important as 
their counterparts in the St. Louis area. Those in the St. Louis area placed more importance on 
providing power and the program’s energy reduction being good for the environment. 

Table 6. Motivations for Signing Up 
(Percent rated 8 or above on 0-10 scale with 0 being “not at all important” and 10 “very important”) 

Motivations for Signing Up 

Peoria 
Area 
(n=21) 

St. Louis 
Area 
(n=19) 

Total 
(n=40) 

Wanted to save money on my electricity bill 90.5% 94.7% 92.5% 

Wanted to conserve energy 81.0% 89.5% 85.0% 

Thought it would be good for the environment 52.4% 63.2% 57.5% 

Thought participating would help Ameren Illinois provide power to people 
when really needed 

47.6% 68.4% 57.5% 

Wanted a new programmable thermostat 57.1% 26.3% 42.5% 

Wanted the ability to adjust thermostat on the Internet 42.9% 21.1% 32.5% 

Don't use central air conditioner during these times anyway 14.3% 21.1% 17.5% 

Neighbors or friends recommended the program 19.0% 5.3% 12.5% 

 

As can also be seen in Table 6,  a small but notable group of participating customers (18 percent) 
were motivated to participate because they do not typically use their central air conditioner 
during potential event times. It is the understanding of the Evaluation Team that the cycling 
events affect only those households where the central air conditioner is currently running. The 
size of this group may give program managers an indication of how many participating 
households will not be cycled down on event days. 
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Second, as evidenced by Ameren Illinois customers that heard about the program through word 
of mouth, a similar sized group (13 percent) of participants were motivated enough to participate 
in E-Smart by their friends and neighbors. 

Participation Concerns 

Approximately three out of four participants (73 percent) surveyed did not cite any concern in 
participating with E-Smart prior to cycling events (see Table 7). Program managers are 
suspicious that customers may not be fully aware of how the program will affect their household. 
The Evaluation Team will review this with the panel in comparing results from the pre- and post-
event surveys.  

Table 7. Concerns When Signing Up 
(Percent mentioned “Yes”) 

Concerns* Peoria Area (n=21) STL Area (n=19) Total (n=40) 

No concerns when signing up for E-Smart 66.7% 78.9% 72.5% 

Other concerns 28.6% 5.3% 17.5% 

Lack of program understanding 0.0% 10.5% 5.0% 

Time periods when AC would be cycled 4.8% 0.0% 2.5% 

Amount of time AC would be cycled 0.0% 5.3% 2.5% 

The house getting too warm 0.0% 0.0% 0.0% 

Potential damage to AC 0.00% 0.00% 0.00% 

* Respondents selected all categories that applied; totals may not add up to 100% 

 

The survey collected feedback from those with program participation concerns. Apart from the 
concerns collected within the survey question’s response categories (listed in Table 7), “other 
concerns” centered around concern about operating the programmable thermostat, as well as the 
“big brother” aspect of Ameren Illinois controlling their cooling system. Participants mentioned:  

• “I did not understand all of the features regarding the thermostat itself.” 

• “I heard that if Ameren doesn't like the temperature my thermostat is set at, they can just 

change it remotely. I thought that was hard to believe.” 

One participant stated their concern, “Just that they would be in control of the thermostat, and 

they're not.” 

Satisfaction 

The pre-event survey covered participants’ early program experiences with program sign-up and 
the installation contractors. 
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Table 8Table 8 summarizes satisfaction levels across the program aspects. 
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Table 8. Satisfaction Levels Across Program Aspects 
(Percent rated 8 or above on 0-10 scale with 0 being “not at all satisfied” and 10 “very satisfied”) 

Program Aspects 
Peoria Area 
(n=21) 

St. Louis Area 
(n=19) 

Total 
(n=40) 

Initial Sign-up 

Application process 90.5% 94.7% 92.5% 

Experiences talking to Ameren Illinois representative via 
telephone 

95.0% 84.2% 89.7% 

Instructions on operating actual programmable thermostat 81.0% 63.2% 72.5% 

Instructions on operating thermostat over the Internet 38.1% 36.8% 37.5% 

Contractor Experiences 

Installer's timeliness 95.2% 94.7% 95.0% 

Scheduled appointment window 95.2% 94.7% 95.0% 

Installer's attitude 95.2% 89.5% 92.5% 

Technical installation 95.2% 84.2% 90.0% 

Technical knowledge of the installer 95.2% 84.2% 90.0% 

Installer's personal appearance 95.2% 84.2% 90.0% 

Length of visit 95.2% 78.9% 87.5% 

Training provided for operating the new thermostat 85.7% 78.9% 82.5% 

 

Beginning with the participant's interactions with the contractors, results show substantially high 
satisfaction levels across aspects such the contractors punctuality, professionalism, knowledge, 
and thermostat installation. Program managers decided early on in program design to selectively 
limit participating contractors to six highly qualified regional companies, which may have played 
a factor in producing high satisfaction levels. There was one such contractor in both the Peoria 
and St. Louis geographies. In Peoria, there was a slight but notable drop in satisfaction level 
(about five percent) related to training provided for thermostat operation. Similarly in St. Louis, 
both the thermostat training provided and the length of visit rated lower than other aspects of 
contractor interaction. In comparison across geography, Peoria installation contractors were rated 
marginally higher (consistently 95 percent) than their St. Louis area program counterparts 
(between 79 and 95 percent). 

Satisfaction results were broadly distributed when discussing participant’s initial sign-up to the 
program. The application process was rated high (93 percent), which program managers may 
partially attribute to CSG’s input on streamlining this process. Also highly rated were the 
telephone interactions between customers and Ameren Illinois staff8 (90 percent). A substantial 
drop in satisfaction ratings appear with the instructions provided to operate the thermostat and 
the Internet capability (73 percent and 38 percent, respectively). Two thoughts on these lower 
ratings: 

                                                 

8  Telephone representatives may also have been CSG staff. 
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1. Results suggest that there may be a group of customers who have difficulty operating a 
new programmable thermostat. Whether or not a participant had a programmable 
thermostat9 installed prior to the program did not affect this satisfaction. 

2. The precipitously low rating for Internet training parallels a lower level of participant 
motivation to sign-up based on this capability (33 percent, see Table 6), and the low 
percent of those who have actually used the program’s Internet controls (15 percent). 
That is to say, a majority of participants surveyed were not primarily interested in 
Internet functionality, which may have manifested itself as low satisfaction ratings10. 

In addition to collecting information on satisfaction, the pre-event survey asked if participants 
experienced any problems with the application process and scheduling the thermostat 
installation. Not a single participant surveyed experienced problems with the application process, 
and there was only one anomaly mentioned with scheduling: “I had called the toll free phone 
number to get it set up, and it took well over a month for them to call me back.” 

Baseline Thermostat Use and Expected Use 

The Evaluation Team used the pre-event survey to collect both the participant baseline 
information on past customer thermostat use and their expected use during the upcoming cooling 
and heating months. Table 9 presents mean past temperature settings for summer 2009 and 
winter 2009/201011. 

Table 9. Thermostat Settings by Prior Heating and Cooling Seasons (n=40) 
(Mean temperature setting) 

Thermostat Settings 
Summer 
2009 

Winter 
2009/2010 

When no one was home 76.4 67.6 

During the day when someone was home 75.0 70.0 

During the evening when someone was home 75.0 70.0 

During sleeping hours 75.3 67.6 

 

Our findings exhibit expected patterns:12 in the past cooling season, set temperatures are a small 
degree higher when no one is home compared to the evening or when someone was home during 
the day; while the inverse is true during the past heating season. Set temperatures during sleeping 
hours are also slightly cooler during the past heating season. 

                                                 

9  Twenty eight percent of participants completing a pre-event survey had a programmable thermostat prior to 
program participation. 

10  Eight respondents gave a “0” rating, potentially used as a de facto “Not Applicable” response. 
11  The findings reported in Table 9 combine results from participants previously using manual and programmable 

thermostats. 
12  Note that about 58 percent of participants completing a pre-event survey had “SuperStats” installed before 

March 2010. 
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When asked specifically about thermostat use during potential event times (1:00 p.m. to 5:00 
p.m. weekdays), slightly less than one-half (45 percent) of participants mentioned that they 
reduced cooling last summer with their thermostat. 

Looking forward, participants provided their views on expected usage of the programmable 
thermostat and Internet capabilities (see Table 10). About 45 percent expect to use the Internet 
capabilities this summer, and slightly fewer, 35 percent, in the upcoming winter. These figures 
represent a two- to three-fold increase in Internet use compared to the current reported use level 
(15 percent). However, given the low satisfaction with training on how to use the Internet 
capability, these figures of expected use may be optimistic.  

Table 10. Plans for Using Programmable Thermostat (n=40) 
(Percent mentioned “Yes”) 

Plans for Using Thermostat 
Summer 
2010 

Winter 
2010/2011 

Planning to use the Internet (n=40) 45.0% 35.0% 

Planning to change how thermostat is used because of 
of Internet capability (n=18) 

66.7% 64.3% 

Had manual thermostat previously, and therefore will 
use thermostat differently because programmable 
capabilities (n=29) 

62.1% 55.2% 

 

For those participants planning to use their programmable thermostat differently as a result of the 
Internet capability, participants cited several reasons, summarized by the following verbatim 
remarks: 

• “If we're not home we can regulate the temperature over the Internet instead of having 

someone else come in and do it.” 

• “Probably just in case plans change, if we would need to turn it up or down.” 

• “We would probably only do that when we're traveling.” 

• “Both me and my wife work, so when I have visitors at the house, like this week I have a 

babysitter for my kids, normally I have it up higher, so I would like to monitor that.” 

And finally in Table 10, ror participating customers replacing manual thermostats, slightly less 
than two-thirds (62 percent in the summer and 55 percent in the winter) expected to use their 
programmable thermostat differently than they would use their manual thermostat. 

Demographics 

From the pre-event survey, we collected and assessed demographic attributes of program 

participants. Their housing characteristics are shown aggregated across geographic areas 

in  

 

Table 11Table 11, followed by family household composition in Table 12Table 12. 
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Table 11. Demographic Housing Characteristics 

Housing Characteristics 
Peoria Area 
(n=21) 

St. Louis Area 
(n=19) 

Total 
(n=40) 

Type of Home 

Single family (detached) 66.7% 84.2% 75.0% 

Single family (attached) 33.3% 15.8% 25.0% 

Type of Energy Used in Home 

All electricity 4.8% 21.1% 12.5% 

Gas and electricity 95.2% 78.9% 87.5% 

Home Age 

Average age of home (years) 35.6 32.2 34.0 

Home Size 

<1,000 sqft 5.3% 5.6% 5.4% 

1,000 to <1,500 sqft 15.8% 11.1% 13.5% 

1,500 to <2,000 sqft 21.1% 44.4% 32.4% 

2,000 to <2,500 sqft 26.3% 22.2% 24.3% 

2,500 to <3,000 sqft 31.6% 11.1% 21.6% 

3,000+ sqft 0.0% 5.6% 2.7% 

 

The average program participant’s housing characteristics can be described as a single-family 
(detached) 34-year-old home, between 1,500 and 3,000 square feet, that uses both natural gas 
and electricity. That said, there was one main difference among participants: St. Louis area 
participants are more likely to have electricity only (21 percent compared to 5 percent in the 
Peoria area). This finding parallels the CSG participant database used for the pre-event sample. It 
does raise the point that capturing therm savings will not be applicable to a small group of 
electricity-only customers. 

Table 12Table 12 describes detailed demographic findings with regard to participating 
customer’s household composition. 
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Table 12. Demographic Household Composition 

Household Composition 
Peoria Area 
(n=21) 

St. Louis 
Area 
(n=19) 

Total 
(n=40) 

Number of People Living at Home During Cooling Months (mean value of 2.5) 

1 14.3% 31.6% 22.5% 

2 52.4% 36.8% 45.0% 

3 9.5% 10.5% 10.0% 

4 19.0% 5.3% 12.5% 

5 4.8% 10.5% 7.5% 

6 0.0% 5.3% 2.5% 

At Least One Person Living in Home (by age group) 

Less than 18 33.3% 21.1% 27.5% 

18 to 24 14.3% 5.3% 10.0% 

25 to 34 4.8% 10.5% 7.5% 

35 to 44 23.8% 10.5% 17.5% 

45 to 54 33.3% 31.6% 32.5% 

55 to 64 42.9% 42.1% 42.5% 

65 and older 19.0% 52.6% 35.0% 

Member of household is home between 1:00 p.m. and 5:00 p.m. on Weekdays 

Yes 76.2% 84.2% 80.0% 

No 23.8% 15.8% 20.0% 

Pre-tax 2009 Household Income 

Less than $15,000 0.0% 5.6% 2.9% 

$15,000 to less than $25,000 0.0% 5.6% 2.9% 

$25,000 to less than $35,000 6.3% 11.1% 8.8% 

$35,000 to less than $50,000 12.5% 16.7% 14.7% 

$50,000 to less than $75,000 25.0% 27.8% 26.5% 

$75,000 to less than $100,000 31.3% 16.7% 23.5% 

$100,000 to less than $150,000 12.5% 16.7% 14.7% 

$150,000 or more 12.5% 0.0% 5.9% 

Respondent Gender 

Male 66.7% 36.8% 52.5% 

Female 33.3% 63.2% 47.5% 

 

E-Smart participant results show that 23 percent of households are occupied by one person, and 
about one-half (45 percent) of households are occupied by two people. Of households with two 
or more people, a majority (about 72 percent) do not have minors at the residence. Households 
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tend towards an older demographic, with higher percentages home to at least one person that is 
between 55-64 years old and 65 and older. Household income levels varied. About 91 percent 
had household incomes spread more or less evenly across $35, 000 to $150,000 annually. 

A finding of particular note is that the pre-survey found that 80 percent of households have 
someone at home during potential event timeframes. This runs contrary to the hopes of program 
managers; with more people at home during events, there is a potential for more overrides, 
complaints, and event opt-outs. A potential reason for this high rate is suggested by the 
demographics of an older participation group. Program targeting of a younger demographic may 
lower the “at home” rate during event days as compared to retirees. 
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5. Conclusions and Recommendations 

Impact Evaluation 
In PY2, the program successfully generated energy savings, as shown in Table 13.  

Table 13. Achievements  

Metric Actual 

Net MWh 311 

Participation  3,209 

 

Process Evaluation  
At this point, a broad-brush summary of E-Smart participating customers surveyed reads as 
follows: they are Ameren Illinois gas and electricity customers, living in single family, detached, 
34 year old homes, two-thirds having one or two occupants. Participants heard about the program 
through targeted direct mailings and decided to sign-on primarily for expected energy and bill 
savings.  

Based on the evaluation efforts to date, the Evaluation Team draws the following conclusions: 

• Program managers view E-Smart as successful to-date. Targeted direct marketing has 
been effective, and subscription numbers are in-line with expectations. Customer 
thermostat questions and problems are minimal, and are being handled well by CSG. 

• A high percentage of customers cite no concerns about their participation in E-

Smart. About three-quarters of participants cited no concerns with E-Smart. However, 
program managers and a few verbatim survey comments suggest that participants may 
not fully comprehend or know what to expect with the upcoming controlled cycling 
events.  

• Installation contractors receive high levels of satisfaction. Across both geographies 
studied, customers were highly satisfied with contractor’s timeliness, technical 
knowledge, and appearance. 

• Internet control of thermostat was not a priority for most participants. Only about 
one-third mentioned the ability to control the thermostat through the Internet as a 
program motivation. Overall, 15 percent have actually used the Internet capability. 

• Satisfaction levels with program instruction provided is low. This is especially true 
for Internet-provided instructions. 

• Approximately 72 percent of participants had a manual thermostat prior to joining 
the program, of which 62 percent are planning to use the programmable features in 

the new thermostat. The estimated energy savings for the average installation 
incorporated these adjustments.  
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• Eighty percent of participants have someone at home from 1:00 p.m. to 5:00 p.m. 

during the week. This finding runs contrary to the hopes of program managers; with 
more people at home during the event timeframes, there is more potential for increased 
overrides, complaints, and event opt-outs. Alternatively, those who are not at home may 
already turn back their thermostats during this period. The next evaluation will explore 
this issue further.  

Recommendations for future actions include: 

• Review potential opportunities to increase recruitment from other programs into E-

Smart, especially Power Smart Pricing (PSP). Program managers view the large PSP 
participant group as having characteristics similar to those in E-Smart. Moreover, the pre-
event survey found only three percent had heard about E-Smart through other Ameren 
Illinois programs, while 15 percent also participate in PSP. 

• Consider marketing how and why participant should use the thermostat’s Internet 

capability. The low incidences of Internet control may stem from the customer’s not 
knowing how or why this is useful. One aspect of this marketing could include a review 
of Internet instructions provided, which were low in satisfaction. In some ways, it is 
counterintuitive to offer an Internet option when the central premise of a programmable 
thermostat is to “set it and forget it.” Participants did provide niche reasons for Internet 
use: during vacations, kids/babysitter at home, and simply on an if-needed basis. 
Marketing to these, or other specific uses, may increase interest and use. Moreover, it 
may be a bigger draw to include additional analytics (i.e., temperatures compared to 
group averages, setting tied to costs and savings). 

• Potential exists to target the program to a younger homeowner demographic. The 
pre-event survey found lower percentages of households with persons in their 20s and 
30s. This demographic may also have a lower “at home” rate during event days compared 
to retirees. If they also tend to leave air conditioning on at the same setting while they are 
away as if they were home, they would be ideal candidates for the program.  
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Appendix A. Surveys and Stakeholder Interview 
Guides 

AMEREN ILLINOIS UTILITIES E-SMART PROGRAMMABLE THERMOSTAT PROGRAM 

(PRE- SURVEY) 

 
 
 
C1 Hello, my name is [interviewer name], and I'm calling on behalf of Ameren Illinois Utilities. May I 

speak with [named respondent]? 

 

1 Yes 

2 No [If named respondent is not available: ask for another adult who is 
familiar with the household’s participation in the E-Smart programmable 
thermostat program.] 

 

C2 I'm with PA Consulting Group, an independent research firm. We are speaking 
with households about the E-Smart programmable thermostat program offered 
by Ameren Illinois Utilities. This is the program that provided your household with 
a new programmable thermostat. Did your household participate in this 
program? 

 

1 Yes [SKIP TO INTRO BEFORE C6] 

2 No 

D DON’T KNOW 

R REFUSED [THANK AND TERMINATE] 

 

C3 [IF C2=2] You had a programmable thermostat installed around [date]. Do you 
recall this installation? 

 

1 Yes [SKIP TO INTRO BEFORE C6] 

2 No 

D DON’T KNOW 

R REFUSED [THANK AND TERMINATE] 
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C4 [IF C3=2] Is it possible that someone else in your household would be familiar 
with your household’s participation in this program? 

 

1 Yes 

2 No [THANK AND TERMINATE] 

D DON’T KNOW [THANK AND TERMINATE] 

R REFUSED [THANK AND TERMINATE] 

 

C5 May I please speak with that person? 

 

1 Yes [BEGIN THE SURVEY AGAIN (C2) WITH NEW RESPONDENT] 

2 No [THANK AND TERMINATE] 

D DON’T KNOW [THANK AND TERMINATE] 

R REFUSED [THANK AND TERMINATE] 
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Great, thank you. First, I’d like to assure you that I'm not selling anything; I'd just like to 
ask your opinion about this program. Your responses will be kept confidential. For 
quality and training purposes this call will be recorded. 

 

I'm with PA Consulting Group, an independent research firm. We are contacting 
participants of Ameren’s E-Smart programmable thermostat program. I'd like to briefly 
talk about your household’s energy use, and reasons for participating in the program. 

 

[ONLY SHOW BELOW SCREEN INFORMATION IF NECESSARY] 

 

(Who is Ameren Illinois Utilities? Ameren Illinois Utilities was formerly known as 
Ameren CIPS, CILCO, and IP and is your electricity provider. They operate several 
residential energy efficiency programs in your area.) 

 

[Note: Ameren Illinois Utilities (also AIU) includes the companies formerly known as 
CIPS, CILCO, and IP. CIPS (pronounced “sips”); CILCO (pronounced “Silco”); and IP 
(just the letters “I”, “P”)] 

 

(Why are you conducting this study: Studies like this will help Ameren Illinois Utilities 
understand your needs, which will help them in their design of energy efficiency 
programs.) 

 

(Timing: This survey should take about 10-15 minutes. IF NOT A GOOD TIME, SET 
UP CALL BACK APPOINTMENT OR OFFER TO LET THEM CALL US BACK AT 1-
800-454-5070.) 

 

(Sales concern: This is not a sales call; we would simply like to learn about your 
household’s experiences with the E-Smart programmable thermostat program. Your 
responses will be kept confidential. If you would like to talk with someone at Ameren 
Illinois Utilities regarding this study, please call Sharon Ruhland at (309) 677-5192) 

 

C6 Were you involved in your household’s decision to participate in Ameren’s E-
Smart programmable thermostat program? 

 

1 Yes 
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2 No [SPECIFY: May I speak with the person who was involved in making 
this decision?] 

 

[IF NO RESTART AT C2] 

 

C7 To the best of your knowledge, is the programmable thermostat installed through 
Ameren’s E-Smart program currently operational? 

 

1 Yes 

2 No [SPECIFY: What is incorrect?] 

D DON’T KNOW 

 

 [IF INCORRECT AND DOESN’T CURRENTLY HAVE A PROGRAM THERMOSTAT 
INSTALLED, THANK AND TERMINATE] 
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P1 How did you hear about Ameren’s E-Smart programmable thermostat program? 
 

[RECORD ALL THAT APPLY] [PROBE: How else?] 
 

1 Ameren Illinois Utilities (website) 
2 Ameren Illinois Utilities (direct mailing brochure) 

3 Ameren Illinois Utilities (call center) 

4 Ameren Illinois Utilities (utility bill insert) 
5 Ameren Illinois Utilities (email newsletter) 
6 Advertisement – newspaper 
7 Advertisement – radio 
8 Advertisement – television 

9 From participation in another AIU program [SPECIFY: Which program?] 

10 Friend, relative, or neighbor 
11 Other [SPECIFY] 
D Don’t know 

 

P2 When you were considering participating in the program, what, if anything, did 
you find confusing or difficult to understand about the promotional materials or 
information you received from Ameren about this program? 

 

[RECORD OPEN-ENDED RESPONSE] 

 

P3 Have you participated in any other energy efficiency program offered by Ameren 
Illinois Utilities? 

 

1 Yes [SPECIFY: Which program(s)?] 

2 No 

 

P4 Do you participate in the Ameren hourly pricing program called Power Smart 
Pricing? 

 

1 Yes 

2 No 

 

Program Awareness 
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M1 What reservations or concerns did you have about signing up for the E-Smart 
programmable thermostat program? 

 

[RECORD ALL THAT APPLY] [PROBE: What else?] 

 

1 No reservations or concerns 

2 Didn’t fully understand the program 

3 Thought the house might get too warm 

4 Afraid it might damage my central air conditioner 

5 Didn’t like the potential time periods when the air conditioner could be 
cycled 

6 Didn’t like the amount of time the air conditioner could be cycled 

7 Other [SPECIFY] 

D Don’t know 
 
M2 I’m going to read you some different motivations people may have for participating in this 

program. Using a scale of 0 to 10, with 0 being not at all important and 10 being very important, 
please tell me how important each reason was to you and your household when deciding whether 
to participate in this program. 

 
[RANDOMIZE STARTING POINT] 

 

A I thought it would be good for the environment 

B I wanted to save money on my electricity bill 

C I wanted to conserve energy 

D I wanted a new programmable thermostat 

D I wanted the ability to adjust my thermostat on the Internet 

E My neighbors/friends recommended it 

F I don’t use our central air conditioner during these times anyway 

G I thought participating in this program would help Ameren provide power to 
people when it is really needed 

 

M3 Were there any other motivations for your participation in this program? 

Motivations for Participation 
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1 Yes [SPECIFY: What are the reasons?] 

2 No 

 

 

I’d like to ask you a couple of questions regarding your experiences when signing up 
with the program. 

 

P1 Did you recall experiencing any problems completing the program application 
form? 

 

1 Yes [SPECIFY: What types of problems?] 

2 No 

 

P2 Do you recall experiencing any problems scheduling an appointment to have the 
programmable thermostat installed in your home? 

 

1 Yes [SPECIFY: What types of problems?] 

2 No 

 
P3 What other problems, if any, did you encounter when signing-up for the program? 

 

[RECORD OPEN-ENDED RESPONSE] 

 

P4 Using a scale of 0 to 10, with 0 being not at all satisfied and 10 being very 
satisfied, overall, how satisfied were you with the following when initially signing-
up for the program? How satisfied were you with the…? 

 

A Application process (reading and completing the application) 

B Experiences talking to an Ameren representative over the phone 

C Instruction on how to operate the programmable thermostat via the 
Internet 

D Instruction on how to operate the actual programmable thermostat 

Participant Sign-up and Satisfaction 
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Now please think back to your experiences with the service professional who installed 
your programmable thermostat. 

 

P5 Using a scale of 0 to 10, with 0 being not at all satisfied and 10 being very 
satisfied, overall, how satisfied were you with the…? 

 

A Technical installation 

B Training provided during the installation visit on how to use the new 
thermostat 

C Length of the visit 

D Technical knowledge of the installer 

E Installer’s personal appearance 

F Installer’s attitude 

G Installer’s timeliness 

H Scheduled appointment Window 

 

 

Ameren’s E-Smart programmable thermostat program works by cycling your central air 
conditioner for short intervals. The cycling will be limited to 12 occurrences during the 
summer season, and on weekdays only between 1-5 pm. 

 

T1 [IF REPLACED PROGRAMMABLE THERMOSTAT] Thinking back to last 
summer, on weekdays between 1-5 pm did you set your programmable 
thermostat to reduce home cooling during the day? 

 

1 Yes 

2 No 

 

T2 [IF REPLACED MANUAL THERMOSTAT] Thinking back to last summer, on 
weekdays between 1-5 pm did you manually change your thermostat to reduce 
home cooling during the day? 

 

1 Yes 

Characteristics of Thermostat Use 
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2 No 

 

T3 On days that you used your central air conditioner last summer, at what 
temperature did you usually set your air conditioner? 

 

A When no one was home?    ______degrees 

B During the day when someone was at home?  ______degrees 

C During the evening when someone was at home? ______degrees 

D During sleeping hours?     ______degrees 

 

T4 [IF REPLACED PROGRAMMABLE THERMOSTAT] Thinking back to last winter, 
during weekdays did you set your programmable thermostat to reduce home 
heating during the day? 

 

1 Yes 

2 No 

 

T5 [IF REPLACED MANUAL THERMOSTAT] Thinking back to last winter, during 
weekdays did you manually change your thermostat to reduce home heating 
during the day? 

 

1 Yes 

2 No 

 

T6 On days that you used your furnace last winter, at what temperature did you 
usually set your furnace? 

 

A When no one was home?    ______degrees 

B During the day when someone was at home?  ______degrees 

C During the evening when someone was at home? ______degrees 

D During sleeping hours?     ______degrees 

 

T7 Since your new programmable thermostat was installed, have you operated it 
remotely through the Internet? 
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1 Yes 

2 No [SKIP TO T9] 

 

T8 How would you describe its ease of use? Was it… 

 

1 Very easy to use 

2 Somewhat easy to use 

3 Somewhat difficult to use 

2 Very difficult to use 

 

T9 Do you plan on using your new programmable thermostat remotely through the 
Internet during the summer? 

 

1 Yes 

2 No [SKIP TO T11] 

 

T10 Do you expect to cool your home differently this summer than last summer because of the 
Internet control capability? 

 

1 Yes [SPECIFY: In what ways?] 

2 No 

 

T11 [IF REPLACED MANUAL THERMOSTAT] Do you expect to cool your home differently this 
summer than last summer because of the thermostat’s programmable capability? 

 

1 Yes [SPECIFY: In what ways?] 

2 No 

 

T12 Do you plan on using your new programmable thermostat remotely through the 
Internet during the winter? 

 

1 Yes 
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2 No [SKIP TO T14] 

 

T13 Do you expect to heat your home differently this winter than last winter because of the Internet 
control capability? 

 

1 Yes [SPECIFY: In what ways?] 

2 No 
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T14 [IF REPLACED MANUAL THERMOSTAT] Do you expect to heat your home 
differently this winter than last winter because of the thermostat’s programmable 
capability? 

 

1 Yes [SPECIFY: In what ways?] 

2 No 

 

T15 In your own words, how do you think Ameren’s E-Smart programmable 
thermostat program will affect your household this summer? 

 

[RECORD OPEN-ENDED RESPONSE] 

 

 

Now I’d like to ask a couple of questions regarding appliance recycling. 

 

ARP1 Did you discard a refrigerator or freezer since April 2009? By discard, we mean 
getting rid of it either by selling it, giving it away, having someone pick it up, or 
taking it to the dump or a recycling center. 

 

 1 Yes, refrigerator(s) 

 2 Yes, freezer(s) 

 3 Yes, both appliances 

 4 No   [SKIP TO D1] 

 D DON’T KNOW  [SKIP TO D1] 

 R REFUSED  [SKIP TO D1] 

 

 [ASK ARP2 THRU ARP4 FOR EACH TYPE OF EQUIPMENT DISCARDED] 

 

ARP2 Did the [refrigerator/freezer] work?  

 

Appliance Recycling 
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 1 Yes  

 2 No   [SKIP TO NEXT MEASURE] 

 D DON’T KNOW  [SKIP TO NEXT MEASURE] 

 R REFUSED  [SKIP TO NEXT MEASURE] 

 

ARP3 Did you have the [refrigerator, freezer] picked up through an Ameren program? 

 

 1 Yes   [SKIP TO NEXT MEASURE] 

 2 No  

 D DON’T KNOW 

 R REFUSED  [SKIP TO NEXT MEASURE] 

 

ARP4 In case you didn’t know, Ameren offers an incentive to pick up and recycle old, 
operating refrigerators and freezers. A contractor would have picked this up at 
your home and you would have been paid $35 later in the mail. Are you sure 
your [refrigerator, freezer] wasn’t picked up by the utility program? 

 

 1 Yes, I'm sure it wasn’t picked up by the Consumers program 

 2 No, it was through the Consumers program (did/did not get the incentive 
check)  
[SKIP TO D1] 

 D I still don’t know for sure [SKIP TO D1] 

 R REFUSED   [SKIP TO D1] 

 

 [IF ARP4=1 FOR ONE APPLIANCE DISCARDED] Now I’m going to ask you some 
specific questions about the [freezer/refrigerator] you discarded. [Go to ARP6] 

 

[IF ARP4=1 FOR MORE THAN ONE APPLIANCE DISCARDED] For the rest of the 
survey, I’d like you to focus on just the appliance you discarded most recently.  

 

ARP5 Can you tell me if it was the refrigerator or freezer that was discarded most 
recently? 
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 1 Refrigerator 

 2 Freezer 

 3 REFUSED  [SKIP TO D1] 

 

Thank you. Please answer the following questions with only that [refrigerator, freezer] in 
mind. 

 

ARP6 At the time you discarded it, approximately how old was the [refrigerator, 
freezer]?  

 

 YEARS ______  

 98 DON’T KNOW 

 99 REFUSED 

 

ARP7 For the majority of 2009, where within your home was the [refrigerator, freezer] 
located? 

  

 1 Kitchen 

 2 Garage 

 3 Porch/patio 

 4 Basement 

 5 Other [Specify] _______________________________________ 

 D Don’t know 

 R Refused 

 

ARP8 How would you describe the condition of the [refrigerator, freezer] you got rid of? 
 Would you say …? [Read, record one response only] 

  

 1 It worked and was in good physical condition. 

 2 It worked but needed minor repairs [Example: door seal or handle]. 

 3 It worked but had some problems [Example: it wouldn’t defrost]. 
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 4 It didn’t work, but remained plugged in. 

 5 It didn’t work and was unplugged. 

 D Don’t know 

 R Refused 
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ARP9 How did you discard of your old [refrigerator, freezer]?  
[If needed: Did you give it away or sell it?] 

 

 1 Took it to a recycler or scrap dealer. 

 2 Took it to the dump or threw it away. 

 3 Sold it to a friend, acquaintance or relative. 

 4 Sold it to a used refrigerator/freezer dealer. 

 5 Sold it via garage sale, estate sale, or newspaper ad. 

 6 Sold it when you moved to new occupant. 

 7 Gave it away to a friend or family member. 

 8 Left it out on the curb for someone else to use ("free" sign). 

 9 Hired someone to pick it up (for junking or dumping). 

 10 Dealer I bought a new one from took it away. 

 11 Left it behind when moved (for new occupant). 

 12 Called utility's appliance recycling program.  

 13 Still have it.  

 14 Other (SPECIFY:___) 

 15 Don't know 

 16 Refused 

 

 

I’d like to ask you a few questions about your household. I would like to remind you that 
your responses will be kept completely confidential. 

 

D1 Including yourself, how many people currently live in your home during the 
summer cooling months? 

 

_____ People living in home during the summer cooling months 

 

D Don’t know 

R Refused 

Housing Demographics 
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D2 Including yourself, how many of the people mentioned in the previous question 
are in the following age group categories…? [Read categories] 

 

_____ Less than 18 years old 
_____ 18-24 years old 
_____ 25-34 years old 
_____ 35-44 years old 
_____ 45-54 years old 
_____ 55-64 years old 
_____ 65 or older 

 

D3 To help us understand energy use patterns, I’d like to ask a question regarding 
your household’s daytime occupancy. Are you or any other household members 
at home in the daytime between 1-5 pm during the week? 

 

1 Yes 
2 No 
D Don’t know 
R Refused 
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D4 Which one of the following best describes the type of home in which you live? 

 

1 A single-family detached [no common walls] 

2 A single-family attached [at least one common wall with the 
surrounding dwellings, such as a town home, patio home, or condo] 

3 Multi-family home, such as an apartment [requires a different family 
living above or below, such as an apartment] 

4 A mobile home or trailer 

5 Other [specify] 

 

D5 What is the approximate age of your home? 

 

  ______ [Record number of years] 

  D Don’t Know 

  R Refused 

 

D6 About how large is your home in square feet, excluding your garage and/or 
patio? 

 

1 Under 1,000 square feet 

2 1,000 - 1,500 square feet 

3 1,501 - 2,000 square feet 

4 2,001 - 2,500 square feet 

5 2,501 - 3,000 square feet 

6 More than 3,000 square feet [specify] ________square feet 

D Don't know 

R Refused 

 

D7 Is your home 

 

1 All electric 
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2 Gas and electric 

3 Some other combination of energy sources [Specify] 

D Don't know 

R Refused 

 

D9 In 2009, which of the following categories best describes your total annual 
household income before taxes? 

 

[Read list] 

 

1 Less than $15,000 

2 $15,000 to $24,999 

3 $25,000 to $34,999 

4 $35,000 to $49,999 

5 $50,000 to $74,999 

6 $75,000 to $99,999 

7 $100,000 to $149,999 

8 $150,000 or more 

D Don't know 

R Refused 

 

Gender  [DO NOT READ] record respondent gender? 

 

1 Male 

2 Female 

 

 

 

R1 Thank you for your time today. I do have one more question. 

On-site Recruit 
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In early June, Ameren will be offering you $50 to allow a trained service 
technician to visit your home. The visit should take about 45 minutes to one hour. 
The technician will install a device on your air conditioner, which will allow 
Ameren to collect detailed electricity use information during the program cycling 
events over the summer months. This device will not harm or interfere with your 
electricity meter or air conditioner. 

 

Would you be interested in being a part of this type of visit? 

 

[IF NEEDED] By saying yes, you are simply agreeing to be re-contacted to set up 
an appointment. During the visit, there will be no attempt to sell you anything. 

 

1 Yes 

2 No [Thank you very much for your time] 

D DON’T KNOW 

 

R1_dk [IF R1=DON’T KNOW] That is OK, you do not have to decide now. Would it be 
OK if I take your name and have someone call you when we are scheduling 
these visits? 

 

1 Yes 

2 No [“Thank you very much for your time”] [Skip to Questions and 
Comments] 

 

R2 [IF R1= Yes or R1_dk= Yes] What town do you live in? 

 

[RECORD] _____________________ 

 

R3 [IF R1= Yes or R1_dk= Yes] And your name? 

 

[RECORD] _____________________ 
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R4 [IF R1= Yes or R1_dk= Yes] We currently have your phone number listed as 
[phone number]. Is this the best number to call you about a visit? 

 

[If no, record alternate phone number] 

 

[RECORD] _____________________ 

 

Thank you very much. Someone from PA Consulting Group will be calling you within the 
next two days to schedule this visit. 

 

Panel Finally, later this summer, we will be interviewing households regarding there 
experiences participating in the E-Smart thermostat program. May we interview 
you again at that time? 

 

1 Yes 

2 No 

 

Your time is much appreciated, thank you for completing the interview today. Do 
you have any final questions or comments? 
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Program Staff Interview Guide 

Ameren Illinois Utilities (AIU) and Conservation Services Group (CSG) 

Program Staff 

 

 

Interview Objectives: 

• Identify and prioritize key evaluation researchable issues for AIU 

• Characterize internal program management and operations including communications, staffing 
and marketing 

• Understand program design process, program launch and programs’ key challenges 

• Understand programs including service offerings, types of customers participating and not 
participating, and role of trade allies and implementation contractors 

 

A. Describe your role with AIU and/or with the E-Smart program 

 

1) What are your responsibilities and roles in this program? 

• When became involved in the program 
• (If AIU staff) Responsibilities and roles within AIU and, specifically, for energy 

efficiency 
• (If AIU staff) Any previous experience with energy efficiency 

2) Who do you interact with directly as part of the e-smart program? (Examples listed below) 

• Trade allies 
• Program manager/implementation contractor (CSG) 
• Customers 
• Public Utilities Commission and advocacy groups 
• Others? 

 

B. Program Planning and Design  

 

1) How were you involved in the program planning and design, if at all? 

 

2) How were the program’s goals determined? How are program goals communicated internally 
and externally? What are the most important programs in meeting the specific goals 
established by Illinois legislation? 

 

3) How will program progress toward goals be monitored and reported to the utility? 
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4) What are the implications for the program of not meeting goals? What are the implications for 
oversubscribing? 

 

C. Program Design  

 

1) Could you please provide an update on the progress of the program(s)? What barriers have 
you encountered in the programs’ launch? What are key successes from the programs’ launch? 

 

2) Please provide an overview of the program, including measures installed and incentive 
strategy. 

 

3) What are the target markets for the program? Any specific residential/commercial sectors?  

 

4) Do the incentive levels seem appropriate?  If not, why do you think that? What, if any, 
changes in the incentive levels do you think may be needed?  

 

D. Program Operations 

 

1) What are the participation steps from the customer’s perspective?  How long does it take 
before the customer receives the rebate check or program services? 

 

2) What parties are involved in administering and/or serving customers through the program? 
(probe for trade allies, implementation contractors, etc.) What do they do? 

 

3) Describe your communications and working relationship with trade allies. (If not revealed 
above, distinguish between the different trade ally groups involved.)  

 

4)  What support is provided through the program to trade allies? In what areas could this be 
improved? 

 

5) Do trade allies opt in, or participate in, the program? Is it possible to identify nonparticipating 
trade allies through your program records? 

 

6) The process evaluation will explore customer satisfaction. Are there any specific components 
of customer satisfaction that we should make sure to include in the survey (participation 
process, program application, measure performance, etc.)?  

 



Ameren Illinois Utilities November 2010 

The Cadmus Group Inc. / Energy Services 48 

7) What type of quality control measures are in place for the program or are planned?  What 
percentage of projects will receive QC? What types of problems are most common (if any QC 
has been performed yet)? 

 

8) What do you see as future challenges to the program? 

 

E. Program Operations and Management 

 

 1) Do you feel there are sufficient resources to effectively operate and manage the programs? If 
no, what additional resources are needed overall (by program)? 

 

 2) How is program information communicated internally (or planned to be communicated) within 
AIU? Do you feel the correct mechanisms are in place for internal program information 
dissemination? Probe about any improvements needed or plans in place.  

 

 3) How often are progress reports generated on program performance? Who is responsible for 
this? 

 

 4) What additional reporting is required (type and dates)? 

 

 5) What aspects of the program operations and management are working well or are expected 
to work well?  Which are not working well or may be a concern? 

 

 6) What do you see as challenges to the programs’ operations and management?   

 

F. Program Marketing and Outreach 

 

1) What overall marketing activities are being or will be used to reach the different target markets?  
Who conducts these? 

 

2) How effective do you feel each of these methods has been in identifying and enrolling potential 
participants?  Why?    

 

3) How are the programs using or will the programs use the trade ally infrastructure? Do trade 
allies opt in and ‘participate’ in the program? How do you define a participating trade ally? 
Probe about any specific needs such as training, cooperative advertising, sales tools, etc.  
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4) How will program information be communicated to trade allies and other external stakeholders? 
Do you feel the correct mechanisms are in place to disseminate information to trade allies and 
other stakeholders? Probe about any improvements needed.  

 

5) What are major barriers to participation (both customers and trade allies)?  
• why do you think some choose to participate or not participate?   
• are there any specific types of customers/trade allies that face more barriers than 

others (e.g., retailers for small business classes, lower income customers) 

 

G. Evaluation 

 

Explain what we will be doing for the evaluation and work with the program staff to identify their need of 
the evaluation including impact assessment needs. 

 

 1) What are the needs you have from this evaluation? What do you hope to learn from the 
evaluation?   

 

 2) Is there anything we haven’t covered today that we should be aware of when defining 
researchable issues and planning our evaluation activities? 
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1. Executive Summary 

Implemented by Ameren Illinois’ subcontractor, Conservation Services Group (CSG), the Home 
Energy Performance (HEP) program is a home diagnostic and improvement program offered to 
Ameren Illinois’ residential customers for a $25 fee. CSG Energy Advisors conduct an “HEP 
Audit” of participant homes, which includes installing instant savings measures (ISMs) such as 
compact fluorescent light bulbs (CFLs) and domestic hot water (DHW) measures (faucet 
aerators, low-flow showerheads, and water heater pipe insulation). Throughout the HEP Audit, 
Energy Advisors educate the homeowner on savings possible through shell measures such as: air 
sealing and wall, attic, and duct sealing. Energy Advisors also recommend HEP Program Allies 
(Ameren Illinois-approved insulation contractors) that offer incentives and can install shell 
measures. In terms of impact evaluation, this report focuses on electric savings only. A follow-up 
memo will address similar issues on gas savings.  

Table ES-1 summarizes Cadmus’ Program Year 2 (PY2) evaluation tasks, divided into impact 
(examination of energy savings) and process (examination of how sound and efficient the HEP 
program is in general). 

Table ES-1. Summary of PY2 HEP Evaluation Tasks 

Action Impact Process Details 

Participant Survey 
  

Used for verification, calculating freeridership and spillover, and 
assessing program implementation (n=72). 

Stakeholder Interviews 
  

Provide insight into program design and delivery (n=5); group 
includes program management and implementation contract staff, 
as well as insulation installers. 

Program Records 
Review 

  
Verify the savings attributable to home energy performance (n=68). 

Site Visits 
  

A small sample of homes will be visited in the second and third year 
to provide qualitative data on the quality of installations (n=15). 

Impact Calculations 

  
Developed unit savings estimates for DHW measures (through 
engineering analysis), shell measures (through simulation models), 
and lighting measures (through secondary research.)  

 

Impact Evaluation Findings 
As shown in Figure ES-1, the following summarizes the impact findings: 

• Total ex ante savings are 1.12 million kWh (86 kW), derived by multiplying number of 
installed measures by ex ante unit savings found in Residential HEP Program PY2 
Implementation Plan, August 28, 2009.  

• After calculating our own realized unit savings, Cadmus derived an estimate of realized 
gross savings marginally lower—1.14 million kWh (98 kW)—for a realization rate of 
102 percent.  

• Using freeridership values estimated from participant surveys and secondary research, 
realized net savings are 0.886 million kWh (78kW).  
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Figure ES-1. PY2 HEP Program Ex Ante and Realized Gross Savings and Realized Net 
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Table ES-2 below provides a summary of ex ante and realized gross savings and realization rates 
for the different measures, and examines net savings under two different scenarios with the 
current PY2 NTG ratio of 78 percent and the PY1 NTG ratio of 76 percent (the default NTG 
ratio). A prospective net total savings of 867,559 kWh was calculated, only marginally differing 
from the retrospective net total savings of 885,701 kWh.  
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Table ES-2. Summary of Gross Savings, Realization Rates, and Prospective and 

Retrospective Net Savings 

Measure 

Ex Ante 
Gross 
Savings 
(kWh) 

Realized 
Gross 
Savings 
(kWh) 

Realiz-
ation 
Rate 

PY1 
NTG 
Ratio 

Prospec-
tive Net 
Savings 
(kWh) 

PY2 
NTG 
Ratio 

Retro-
spective 

Net 
Savings 
(kWh) 

 Faucet Aerators             23,400            5,400 23% 76%         4,104 99%        5,371 

 Low Flow Shower Heads             80,500        110,400 137% 76%       83,904 97%    106,800 

 Hot Water Pipe Insulation             39,550          11,526 29% 76%         8,760 93%      10,774 

 DHW Subtotal at 356 Home with 
Electric Water Heat 

        143,450       127,326 89%        96,768     122,945 

 Air Sealing             19,275          11,229 58% 76%         8,534 100%      11,229 

 Ceiling Insulation (R-7 to R-38)                      -                     -     76%                -   63%                -   

 Ceiling Insulation (R-11 to R-38)              4,196            4,084 97% 76%         3,104 63%        2,564 

 R-11 Wall Insulation           14,026          12,177 87% 76%         9,254 63%        7,644 

 Shell Measure Subtotal at 6 Homes 
with Electric Heat and AC 

          37,497         27,490          20,892        21,437 

 Air Sealing    N/A            3,325   76%         2,527 100%        3,325 

 Ceiling Insulation (R-7 to R-38)   N/A                   -     76%                -   63%                -   

 Ceiling Insulation (R-11 to R-38)   N/A            8,784   76%         6,676 63%        5,514 

 R-11 Wall Insulation   N/A          10,375   76%         7,885 63%        6,513 

 Shell Measure Subtotal AC Savings  
at 62 Gas Heat Homes 

                   -           22,484  N/A        17,087        15,352 

 T Stat AC Savings  at 125 Gas Heat 
Homes 

                   -           24,295  N/A 76%      18,464 87%      21,018 

 CFL 60w to 15w          554,458        554,458 100% 76%    421,388 75%    415,844 

 CFL 75w to 20w         181,467        181,467 100% 76%    137,915 75%    136,100 

 CFL 100w to 23w          204,006        204,006 100% 76%    155,045 75%    153,005 

 Lighting Subtotal Installed at 2,782 
Homes 

        939,931       939,931       714,348     704,948 

 Electric Program Total      1,120,878   1,141,525 102% 76%   867,559 78%   885,701 

 

Process Evaluation Findings 
• Program participation increased dramatically in PY2 compared to PY1. Over three 

times as many HEP Audits were conducted in PY2 than in PY1. Five times as many 
CFLs were installed.  
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• Most participants were satisfied with the program. Both the participating Energy 
Advisor and the HEP Program Ally were ranked eight or higher (on a scale of 0 to 10), 
more than 80 percent of the time on a number of questions, including those regarding 
overall satisfaction, program value, quality of explanation of the leave-behind report, and 
insulation measure installation.  

• The number of shell measures installed was low. Although many more shell measures 
were installed in PY2 than PY1 (during which no shell measures were installed), the shell 
measure installation rate was only 1.2 percent. Participants indicated the main reason they 
did not pursue recommended shell measures was the cost of the installation. Participants 
also mentioned that Energy Advisors often did not recommend any shell measures, as 
their homes already had good insulation. Finally, stakeholders and participants both 
mentioned more HEP Program Allies are needed to install insulation throughout the 
territory. At the end of PY2, there were only 10 HEP Program Allies, although more have 
been added for PY3. 

• Over 30 percent of participants who installed insulation did so without an audit. In 
PY2, 68 participants installed shell measures through HEP Program Allies: 37 
participants resulted from PY2 HEP Audits, nine from PY1 HEP Audits, and 22 were 
installed without an HEP Audit. (Ameren Illinois customers can hire an HEP Program 
Ally directly without first having an HEP audit.) 

• Site visits revealed concerns about CFL installations. At five of the twelve site visits, 
Cadmus discovered CFLs had been installed in “low-occupancy” rooms (e.g., laundry/ 
utility, bathrooms, garages, etc.).  

• Incentives need more explanation. Stakeholders, HEP Program Allies, and participants 
all indicated there were issues with the explanation of shell measure incentives. Shell 
measure incentives were not integrated into the payback calculation in the leave-behind 
report, were not well understood by participants, and sometime were not explained at all 
by Energy Advisors. According to program implementers, shell measure incentives are 
now being incorporated into the leave-behind report.  

• Invoices do not clearly indicate the measure installed. Of the 147 shell measures that 
received incentives across homes, 30 (20 percent) measures were not clearly identified in 
the invoice.  

Recommendations for future actions include: 

• Examine different ways to increase shell measure installation. Cadmus recommends 
the following means to increase shell measure installation: 

o Reexamine shell measure incentives to determine whether they can be increased. 
According to program implementers, incentives were increased for PY3.  

o Better target direct mailers to avoid newer neighborhoods where insulation may not 
be cost effective.   

o Add more HEP Program Allies and Energy Advisors to allow broader coverage of 
Ameren Illinois territory.  
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• Retrain Energy Advisors on CFL installation. Energy Advisors need to be retrained on 
which rooms are appropriate for CFL installation to maximize rooms with higher hours 
of lighting use.  

• Explain the HEP audit recommendations carefully to participants. Energy Advisors 
should spend additional time explaining the recommendations at the end of the HEP 
Audit. The shell measure incentives should be integrated into the leave-behind reports 
with payback calculations. 

• Train HEP Program Allies to provide more detailed invoices. Invoicing should be 
improved to include itemization of individual measures for verification purposes. 
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2. Introduction 

The HEP program is a home diagnostic and improvement program offered to Ameren Illinois’ 
residential customers for a $25 fee. The program, implemented by CSG, conducted its first HEP 
audit in January 2009 for Program Year 1 (PY1), which began on June 1, 2008 and ended on 
May 31, 2009. Energy Advisors perform the energy audit, which includes installing instant 
savings measures (ISMs) and providing participants with a list of potential shell and HVAC 
savings measures.  

Following PY1, Cadmus conducted a review of HEP’s 2009 activities, reviewed the default 
savings estimates and performed a process evaluation. In PY2, the HEP program conducted a full 
year of activities and the evaluation was expanded to include a participant survey and an 
independent analysis of program savings.  

Program Description 
The HEP program was implemented in the following manner during PY2: 

• Targeted mailers were sent to residences in Ameren Illinois’ service territory. CSG 
targets customers based on census block data, focusing on moderately affluent residences 
built during 1970s and 1980s. This logic allows them to identify residents in need of 
insulation who can probably afford the required investment.  

• Program participants called CSG’s Peoria office and scheduled an HEP Audit with one of 
four Energy Advisors. Two are located in Peoria, one is in East St. Louis, and one is in 
the Champaign metropolitan area. 

• During the HEP Audit, the Energy Advisor conducted a 10-minute interview with the 
program participant; installed domestic hot water (DHW) and lighting ISMs in eligible 
locations; and assessed the potential savings of shell measures and HVAC replacement 
using CSG’s proprietary software, HomeCheck.  

• After the HEP Audit, program participants were given a customized report with 
recommendations for additional shell and HVAC measures, as well as a list of approved 
contractors – HEP Program Allies and HVAC Program Allies – whom the participants 
can contact to perform the work.  

• Participant were also made aware that AIU gas customers with non-programmable 
thermostats qualify for a $25 rebate on an ENERGY STAR programmable thermostat.  

• Beginning in PY2, CSG made follow-up calls to HEP Audit participants identified as 
potential candidates (based on payback periods) for additional shell measures. Follow-up 
calls focused on encouraging participants to contact an HEP Program Ally in the 
participant’s area. 

• Two Ameren Illinois account managers provided support to HEP Program Allies and 
Energy Advisors. The account managers also reached out to prospective HEP Program 
Allies and marketed the program via home shows and contractor networks. 

• To receive the shell measure incentive, the HEP Program Allies submitted their invoices 
to CSG, signed by both the homeowner and the Ally, for the work performed, and with 
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the discount clearly indicated. The customer received the incentive immediately via a 
discount on the invoice. The HEP Program Ally received the rebate check within 10 days 
of invoice submittal. CSG conducted periodic inspections of the work to ensure that 
homeowners receive quality work that meets Building Performance Institute (BPI) 
standards. If CSG found a site with poor workmanship, the incentive was not paid to the 
HEP Program Ally until the issues were resolved.  

Evaluation Questions 
Cadmus sought to answer the following questions during the evaluation. 

Impact Questions 

1. What were the gross and net demand and energy savings?  

2. What is the net to gross (NTG) ratio of the HEP program measures?  

3. Did site visits reveal issues regarding the installation that would alter the savings 
calculations?  

Process Questions 

1. How was the HEP program marketed and implemented? 

2. Did the HEP program design change during implementation?  

3. How effective were marketing efforts? 

4. How well did Ameren Illinois and the HEP implementation team work together?  

5. Why did homeowners participate in the HEP program? 

6. Why did some program participants have HEP Audits conducted, but did not follow up 
with insulation measures? 

7. How satisfied were HEP program participants with their experiences with HEP Program 
Allies and Energy Advisors? 

8. What changes can be made to the HEP program’s design or delivery to improve its 
effectiveness?  
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3. Evaluation Methods 

Data Sources 
The following data sources informed the impact and process evaluation: 

• Final PY2 program database (provided by CSG) 

• Information gathered through participant surveys 

• Information gathered through stakeholder interviews  

• Information gathered during program record review from the Home Energy Performance 
Financial Incentive Application, Energy Home Energy Performance Audit report, and 
invoices 

• Information gathered from other HVAC program evaluations to estimate the freeridership 
for the HEP program. 

• Marketing and informational materials (provided by Ameren Illinois) 

Sampling Plan 
Cadmus developed a detailed sampling plan for the participant surveys, program record reviews, 
stakeholder interviews, and site visits. Details of the sampling plan are described below.  

Participant Survey  

The participant survey was designed to allow accurate estimation of survey responses at 90 
percent confidence and ±10 percent precision. Cadmus sampled 72 participants overall in July 
2010. We first called all of the 68 participants who installed shell measures in their homes 
through HEP Program Allies. Cadmus then called other program participants who had an HEP 
Audit completed in November and December 2009 until a sample size of 72 agreed to 
participate. In choosing November and December 2009 participants, Cadmus was able to allow 
participants time to purchase the shell measures recommended after the HEP Audit was 
conducted. Cadmus also screened out survey participants who had responded to Ameren Illinois’ 
CMI1 customer satisfaction survey, which began in January 2009. In terms of impact evaluation, 
the participant survey (see Appendix A) quantifies NTG ratio by asking a series of questions 
regarding the free ISMs installed (faucet aerators, low-flow showerheads, water heater pipe 
insulation, and CFLs) and shell measures purchased with provided incentives (air sealing and 
wall, attic, and duct sealing). Participants were asked a series of questions regarding customer 
satisfaction, program implementation, and reasons for participation or non-participation in the 
follow-up measures. Participants also were asked questions regarding the federal tax credit 
available for insulation, demographics (see Appendix B), and appliance recycling. In addition, a 
series of questions were asked to examine spillover and the federal tax credit available for shell 
measures.  

                                                 

1  Atlanta-based marketing research company used by Ameren to conduct customer satisfaction surveys. 
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Program Record Review 

Cadmus reviewed the program records (database tracking, HEP Financial Incentive Application, 
invoices, HEP Audit reports, and HEP Assessment Forms) for all 68 homeowners who 
purchased incented shell measures through HEP Program Allies. Data in the numerous forms and 
invoices were compared to the database tracking system to determine if documentation errors 
would lead to changes in the program savings estimates.  

Stakeholder Interviews 

Cadmus requested a list of utility and implementer contacts from Ameren Illinois, and balanced 
the proposed number of interviews (n=5) between the three stakeholder groups (Ameren Illinois, 
CSG, and HEP Program Allies) to gain the broadest possible perspective on the program. Five 
stakeholder interviews were conducted during June 2010. Cadmus asked about suggested target 
attainment, implementation, and procedures. We also asked about which portions of the program 
work well and where opportunities for improvement might exist. Stakeholders interviewed 
included the CSG program implementers, Ameren Illinois program managers, and HEP Program 
Allies. 

Site Visits 

Fifteen site visits were conducted in July 2010. These participants were recruited during the 
participant survey. The site visit crews made sure that all ISMs were installed in the appropriate 
areas and confirmed insulation in the attic and walls. Air sealing was examined by looking at the 
degree to which areas of the house were properly sealed. The site visit form is provided in 
Appendix C. 

Impact Calculations  

Cadmus used a variety of techniques to evaluate and re-estimate the ex ante unit savings values 
shown in the PY2 HEP Implementation Plan. The result of these evaluations is discussed in 
Section 4.0 Program Results.  

DHW Measures 

For the DHW measures, Cadmus used the DHW unit savings we developed through an 
engineering analysis in January 2010 and provided to Ameren Illinois. These savings estimates 
were developed after the PY2 HEP Implementation Plan, which was drafted in August 2009, and 
provided the ex ante unit savings for this report.  
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Shell Measures 

Shell measure unit savings were evaluated by using Energy 10 software2 to simulate changes in a 
standard home’s insulation measures. Table 1 shows the values for insulation3 that were used in 
the model simulations:  

Table 1. Insulation Level Assumptions Used in ENERGY 10 Model  

Measure 
Baseline 
Measure 

Assumption 

Installed 
Measure 

Assumption 
Type of Efficiency Metric 

Air Sealing  0.965 0.676 Air Change Per Hour (ACH) 

Ceiling Insulation High  7 38 R-Value of Insulation 

Ceiling Insulation Low 11 38 R-Value of Insulation 

Wall Insulation 
Empty Wall 

Cavity 
R-11 Insulation in 

Wall Cavity 
R-Value of Insulation 

 

For each installed and baseline measure, Cadmus ran two simulations – one home oriented north-
south and the other east-west – and averaged them to estimate the energy use of the measure.  
The standard home used in the model was a two story 1,700 square foot home, which closely 
matches the size of those survey participants installing shell measures in PY2.  The climate zone 
selected was Springfield, Illinois, which best represented the Ameren Illinois territory.  We 
estimated the average summer thermostat settings of 76 degrees F based upon indoor 
temperature data at from metering a sample of 30 homes.  Heating thermostat settings were set to 
70 degrees based upon participant survey data.  Duct losses were assumed to be 30 percent.  The 
energy use in the home with the installed measure and the baseline measure were compared to 
estimate savings.  The result of the simulation runs is discussed in Section 4.0 Program Results.  

Programmable Thermostats 

125 programmable thermostats were purchased by AIU customers with gas heat.  Electric central 
air conditioning savings from these 125 homes were estimated using the Energy 10 simulation 
model comparing the default home described above with one that sets their temperature up, on 
average, to 78 degrees F when at work or at night.  The set up temperature is based upon data 
from the HVAC participant survey that gathered thermostat setting data from homeowners that 
used the automatic settings on their programmable thermostats.    

                                                 

2  ENERGY-10 software is a design tool that analyzes—and illustrates—the energy and cost savings that are 

achievable through more than a dozen sustainable design strategies. Hourly energy simulations quantify, assess, 
and depict the benefits of day lighting, passive solar heating, natural ventilation, well-insulated envelopes, better 
windows, lighting systems, mechanical equipment, and more. 

3  ACH values were based on the results of blower door test infiltration data at each site. Wall insulation levels 
were based upon program criteria that allowed only an empty wall cavity to be eligible for wall insulation. R 
levels for ceiling insulation were based upon goal of insulating up to R-38 from two different incentive levels – 
one for starting at R-7 and another starting at R-11.  
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Lighting Measures 

According to the Final Order in ICC Docket # 07-0539, lighting savings estimates were deemed 
in the amounts tracked by Ameren Illinois in the program database. Therefore, Cadmus did not 
adjust the ex ante per unit savings shown in the PY2 HEP Implementation Plan.   
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4. Program Results 

Impact Findings 
A summary of the gross impact evaluation findings is presented in Table 2, showing the number 
of measures installed, ex ante and realized unit savings, and ex ante and realized total gross 
savings. Gas measures are covered in a separate report.  

Table 2. Program Year 2 Gross Savings for HEP Electric Program 

Measure 
Number 
Installed 

Annual Gross Savings 

Ex Ante 
Per Unit 
(kWh) 

Realized 
Per Unit 
(kWh) 

Ex Ante 
Total (kWh) 

Ex Ante 
Total (kW) 

Realized 
Total 
(kWh) 

Realized 
Total (kW) 

Faucet Aerators  180 130 30             23,400              2.92            5,400              0.67 

Low Flow Shower Heads  460 175 240             80,500            10.03        110,400            13.75 

Hot Water Pipe Insulation  226 175 51             39,550              4.93          11,526              1.44 

DHW Subtotal at 356 Home with 
Electric Water Heat 

866              143,450           17.87       127,326           15.86 

Air Sealing  5       3,855 2246             19,275              7.78          11,229              4.53 

Ceiling Insulation (R-7 to R-38) 0       1,585 1640                     -                   -                   -                   -   

Ceiling Insulation (R-11 to R-38) 4       1,049 1021               4,196              1.69            4,084              1.65 

R-11 Wall Insulation 2       7,013 6088             14,026              5.66          12,177              4.91 

Shell Measure Subtotal at 6 
Homes with Electric Heat and AC 

11                37,497           15.13         27,490           11.09 

Air Sealing  61 N/A 55  N/A  N/A            3,325              1.34 

Ceiling Insulation (R-7 to R-38) 0 N/A 276  N/A  N/A                 -                   -   

Ceiling Insulation (R-11 to R-38) 48 N/A 183  N/A  N/A            8,784              3.55 

R-11 Wall Insulation 25 N/A 415  N/A  N/A          10,375              4.19 

Shell Measure Subtotal AC 
Savings at 62 Gas Heat Homes 

134                        -                   -           22,484             9.07 

T Stat AC Savings  at 125 Gas 
Heat Homes 

125 N/A              194                    -                   -           24,295             9.81 

CFL 60w to 15w         14,591 38 38           554,458            31.05        554,458            31.05 

CFL 75w to 20w           3,861 47 47           181,467            10.16        181,467            10.16 

CFL 100w to 23w           3,091 66 66           204,006            11.42        204,006            11.42 

Lighting Subtotal Installed at 
2,782 Homes 

        21,543              939,931           52.64       939,931           52.64 

Electric Program Total         22,679           1,120,878           85.64    1,141,525           98.47 

 

A summary of the net impact evaluation findings is presented in Table 3Table 3. Table 3Table 3 
shows the NTG ratio and realized total net savings.  
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Table 3. Program Year 2 Net Savings for HEP Electric Program 

 

Measure 

Annual Net Savings  

NTG 
Ratio 

Realized 
Total 
(kWh) 

Realized 
Total (kW) 

Faucet Aerators  99%            5,371              0.67 

Low Flow Shower Heads  97%        106,800            13.30 

Hot Water Pipe Insulation  93%          10,774              1.34 

DHW Subtotal at 356 Home with Electric Water Heat         122,945           15.32 

Air Sealing  100%          11,229              4.53 

Ceiling Insulation (R-7 to R-38) 63%                 -                   -   

Ceiling Insulation (R-11 to R-38) 63%            2,564              1.03 

R-11 Wall Insulation 63%            7,644              3.09 

Shell Measure Subtotal at 6 Homes with Electric 
Heat and AC 

          21,437             8.65 

Air Sealing  100%            3,325              1.34 

Ceiling Insulation (R-7 to R-38) 63%                 -                   -   

Ceiling Insulation (R-11 to R-38) 63%            5,514              2.23 

R-11 Wall Insulation 63%            6,513              2.63 

Shell Measure Subtotal AC Savings  at 62 Gas Heat 
Homes 

          15,352             6.20 

T Stat AC Savings  at 125 Gas Heat Homes 87%         21,018             8.48 

CFL 60w to 15w 75%        415,844            23.29 

CFL 75w to 20w 75%        136,100              7.62 

CFL 100w to 23w 75%        153,005              8.57 

Lighting Subtotal Installed at 2,782 Homes         704,948           39.48 

Electric Program Total         885,701           78.12 

Summary of Program Participation 

As shown in Table 4Table 4, Program participation increased greatly from PY1 to PY2. While 
the program targeted both gas and electric measures, only electric savings are included in this 
report. 

• HEP conducted 2,987 audits in PY2, compared to only 769 in PY1. After the HEP 
Audits, 46 of those homes (42 with gas heat and four with electric heat) had incented 
insulation measures installed. Another 22 homes (20 with gas heat and two with electric 
heat) had incented insulation measures installed without the home energy audit.  
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(Participants can directly contact the HEP Program Allies without first having an HEP 
Audit performed.) 

• In PY2, 866 DHW measures – faucet aerators, low-flow showerheads, and hot water pipe 
insulation – were installed in 356 homes with electric heat, compared to only 283 DHW 
measures in PY1. More than half of the installed DHW measures were low-flow 
showerheads. 

• In PY2, eleven shell measures – air sealing, ceiling insulation, and wall insulation – were 
installed in six homes with electric heat, compared to zero in PY1. These homes with 
electric heat had electric savings from insulation during the heating and cooling seasons. 

• In PY2, 134 shell measures were installed in 62 homes with gas heat, compared to zero in 
PY1. These homes with gas heat had electric savings from insulation during the cooling 
season only. 

• In PY2, 125 programmable thermostats were installed compared to one in PY1. 

• In PY2, 21,543 CFLs were installed, compared to only 4,100 in PY1.  

Table 4. Participation in PY 1 and PY2 

 
PY2 

Participation 
PY1 

Participation 

Home Energy Audits in Total 2,987 769 

DHW Measures Installed in Homes with Electric Water Heaters 866 283 

Shell Measures Installed in Homes with Electric Heat 11 0 

Shell Measures Installed in Homes with Gas Heat 134 0 

Programmable Thermostats 125 1 

CFLs in Total 21,543 4,100 

Determination of Gross Savings 

As described in Section 3.0 Evaluation Methods, Cadmus evaluated the ex ante unit savings 
through engineering calculations for DHW measures, simulation models for shell measures and 
thermostat, and secondary research for lighting measures. The original ex ante unit savings, 
found in the PY2 HEP Implementation Plan, and the new realized unit savings are shown in 
Table 5Table 5 below. A review of the differences found in these unit savings is described 
below.  

• For DHW measures, faucets and pipe insulation had realization rates of 23 percent and 29 
percent, respectively. Low flow showerhead realization rate was 137 percent. As 
mentioned above, the new values were determined and provided to Ameren Illinois in 
January 2010, however Cadmus used the August 2009, Implementation Plan values for 
the baseline in this report. 

• Ceiling insulation shell measures (for R-7 and R-11 baselines) had realization rates of 
103 and 97 percent, respectively. Wall insulation had a realization rate of 87 percent.  
The closeness of these values indicates that the Energy 10 simulation model and the 
DOE2-based simulation models used in the original development of the ex ante unit 
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savings estimates employed similar base assumptions and algorithms. The realization rate 
for air sealing was 58 percent. Examining the documentation regarding the ex ante unit 
savings, Cadmus discovered that the model assumed a reduction of ACH from 0.8 to 
0.35.4 According to program records for sites with air sealing measures, Cadmus 
established that the true reduction in ACH was from 0.965 to 0.676 ACH. The large 
difference in the ACH reduction input was the main reason for the difference.  

• The PY2 HEP Implementation Plan did not have estimated ex ante unit savings for 
programmable thermostat or shell measures only in the cooling season.  The Energy 10 
simulation model was used to model these central air conditioning savings for shell 
measures and programmable thermostats. 

• No adjustments were made to the lighting unit savings and thus the realization rate was 
100 percent.   

Table 5. Comparison of Ex Ante and Realized Unit Savings 

Measure 

Annual Gross Savings 

Ex Ante Per 
Unit (kWh) 

Realized Per 
Unit (kWh) 

Unit Savings 
Realization Rate 

Faucet Aerators  130 30 23% 

Low Flow Shower Heads  175 240 137% 

Hot Water Pipe Insulation  175 51 29% 

Air Sealing        3,855 2246 58% 

Ceiling Insulation (R-7 to R-38)       1,585 1640 103% 

Ceiling Insulation (R-11 to R-38)       1,049 1021 97% 

R-11 Wall Insulation       7,013 6088 87% 

CFL 60w to 15w 38 38 100% 

CFL 75w to 20w 47 47 100% 

CFL 100w to 23w 66 66 100% 

 

Figure 1Figure 1 summarizes gross energy savings results for the different DHW, insulation, and 
CFL measures. Total gross electric program ex ante savings are 1.12 million kWh and 86 kW 
demand and were derived by multiplying number of the installed measures by ex ante unit 
savings. After reviewing and calculating our own realized unit savings, Cadmus derived an 
estimate of realized gross savings that are marginally lower – 1.14 million kWh and 98 kW 
demand – for a realization rate of 102 percent.  

                                                 

4 0.35 ACH represents a very tight home. At that level, ASHRAE recommends mechanical ventilation (typically 

an exhaust fan.) 
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Figure 1. PY2 HEP Program Ex Ante and Realized Gross Energy Savings 
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Cadmus calculated demand savings by multiplying energy savings by the appropriate end use 
coincidence factor listed in Table 6Table 6. The coincidence factors were calculated directly 
from hourly end-use load shapes. Hourly end-use load shapes were developed from engineering 
models for the Midwestern region of the United States, which were then calibrated to long-term 
weather conditions in Ameren Illinois’ service area.  

Table 6. Coincidence Factors 

Unit Coincidence Factor* 

DHW Measures 0.000124577 

Shell Measures 0.000403589 

Lighting Measures 0.000056 

*The Cadmus Group Inc: Ameren Illinois Portfolio Cost-Effectiveness Evaluation, December 30, 2009. 

 

Determination of Net Savings 

In calculating a net-to-gross (NTG) ratio for the program, the evaluation team conducted a 
participant survey regarding ISMs and shell measures. The NTG ratio accounts for the effect of 
participants that would have purchased the measures even without the benefit of the program. 
Seventy-two program participants were asked a series of questions to determine the degree of 
freeridership for each measure: 

• Was the measure installed in your home when you first heard about the program? 
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• At the time that you first heard about the program, had you already been planning to 
install the measure? 

• Without the program, would you have installed the measure in your home on your own? 

• Without the program, would you have installed the same amount of the measure in your 
home?  

• Without the program, would you have installed the measure at a different time, and if so, 
when?  

As shown in Table 5, the NTG ratio varied a great deal between measures. The NTG ratio for 
each DHW measure was 93 to 97 percent as participants told us that installing aerators, low flow 
showerheads and insulating pipes would not have happened without the HEP Audit. However, 
for lighting, the freeridership was measured at 68 percent – meaning that 68 percent of 
respondents would have bought CFLs without the HEP Audit. To calculate the NTG ratio for 
lighting, Cadmus also asked participants a series of questions regarding spillover – the additional 
CFLs purchased due to the HEP Program – and found it to be 43 percent. Therefore, NTG for 
lighting was estimated for lighting at 75 percent (43 percent plus 32 percent). Coincidently the 
average number of installed CFLs and spillover CFLs were approximately eight each, which 
allowed for simplified estimation of NTG. 

For insulation measures, Cadmus recognized that estimating freeridership would be challenging 
because of the influence of the federal tax credit for energy efficient insulation measures  
(30 percent of the costs, up to $1,500). When asking participants about their purchasing habits 
without the program incentive, we understood that participants might not be able to separate the 
effect of the Ameren Illinois discount from the influence of the tax credit. While we attempted to 
isolate Ameren Illinois program effects, our survey results were inconclusive because 
participants do not make decisions on individual components, but rather on the full incentive 
package.  

Without a participant survey results to rely upon, Cadmus conducted secondary research and 
examined other recent insulation program evaluations and their estimates of the degree of 
freeridership. As shown in Table 7, Cadmus found the average of the studies to be a NTG ratio 
of 63 percent (37 percent freeridership) for ceiling and wall insulation and 100 percent NTG 
ratio for air sealing (no freeridership).  
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Table 7. Net to Gross Estimated from Other Insulation Program Evaluations 

Net to Gross for  Ceiling 
and Wall Insulation 

Source 

74% 
 NYSERDA Report: New York's System Benefits Charge Programs , 
Evaluation and Status Report,  Final Report, March 2010, Table 4-10.  

84%  EnergyWise 2008 Program Evaluation, May 24, 2010, p. 43.  

70% 
 Overview of DEER NTFR* Update Process for 2006-2007 Programs, Table 
3-2.   

53% 
2004/2005 Statewide Residential Retrofit Single-Family Energy Efficiency 
Rebate Evaluation, CPUC-ID#:1115-04, Table 9-35.  

27% 
Residential Retrofit High Impact Measure Evaluation Report, Prepared For 
The California Public Utilities Commission Energy Division February 8, 2010 
Table 85  

69% 
WI Focus on Energy Evaluation Home Performance with ENERGY STAR: 
Insulation Supply-side Study Results and Integration with Participant Findings 
April 16, 2010, p. 5-4.  

63% Average for Ceiling and Wall Insulation 

Net to Gross for  Air 
Sealing 

Source 

100% 
WI Focus on Energy Evaluation Home Performance with ENERGY STAR: 
Insulation Supply-side Study Results and Integration with Participant Findings 
April 16, 2010, p. 3-7. 

 

As shown in Figure 2Figure 2, total realized net savings are 0.886 million kWh (78 kW).  

Figure 2. PY2 HEP Program Realized Net Energy Savings 
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Site Visits 

The 15 site visits revealed the following: 

• Twelve sites with CFL replacements were examined. At five of the twelve sites, some of 
the CFLs were installed in room types that may not meet the high-use criterion used to 
ensure savings from CFL installation (e.g., laundry/utility room, bathrooms, garage, and 
basement).  

• Nine sites with low-flow showerheads were examined. Seven had the appropriate number 
of low-flow showerheads, as indicated in the database, still installed. Flow rates were 
checked with flow bags to ensure less than 2.0 gpm flow rate. At two of the sites, the 
homeowners had removed the showerheads – one to install a showerhead with a hose 
attachment; one because they did not like the “low water pressure” of the low-flow 
showerhead. 

• Four sites with aerators were examined. All four sites had the appropriate number of 
aerators, as indicated in the database, still installed. Flow rates were checked with flow 
bags to ensure less than 1.5 gpm flow rate in bathrooms and 2.2 gpm flow rate in kitchens 
was possible.  

• Nine sites with attic insulation were examined. All nine sites had the appropriate square 
footage and thickness of insulation, as indicated in the database, installed in the attic.  

• Five sites with wall insulation were examined. All five sites had the appropriate square 
footage, as indicated in the database, installed in the walls.  

• Nine sites with air sealing were examined. All nine sites had indications that an air 
sealing job had been performed, such as weather stripping, caulk and expanding spray 
foam in typical areas (e.g., attic hatch, wiring holes, plumbing holes, windows and doors, 
etc). 

• One site with hot water heater pipe insulation was examined. The appropriate number of 
three-foot lengths of pipe insulation was observed.  

Program Record Review 

Cadmus reviewed the records for all 68 homes that installed shell measures. These records 
included the Act on Energy Home Energy Performance Audit report (Audit Report), Home 
Energy Performance Financial Incentive Application (Application Form), and invoice, all of 
which were compared to the information in the HEP PY2 database. Cadmus identified only a few 
minor issues during the review. These are summarized below.  

• Of the 68 sites installing shell measures, 22 did not have an HEP Audit conducted before 
having insulation installed. In other words, in over 30 percent of sites with shell measures 
installed, the HEP Audit was not needed.  

• Of the 147 shell measures that received incentives, 30 (20 percent) were not clearly 
identified in the invoice. For example, a home with air sealing and home insulation 
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measures performed only mentioned “blown cellulose” rather than also listing air sealing 
in the invoice.  

• Of the 46 sites where shell measures were installed in homes participating through HEP 
Audits, two were missing the Audit Report.  

• Of the 46 sites where shell measures were installed through HEP Audits, incorrect 
contact information was found on two.  

• Of the 44 audited sites where shell measures were installed, 51 percent (106 of 208) of 
the proposed shell measures were installed, indicating respondents chose from the 
recommendations rather than following all the recommendations.  

Process Findings 

Participant Survey Findings 

The participant survey provided excellent information on how the HEP program was received by 
the participants. Provided below is a series of tables revealing the results of the survey questions 
and the major points to take away from the survey questions.  

General HEP Program Questions 

Survey respondents were asked how they became aware of the HEP program. As shown inTable 
8, participants became aware of the HEP program mainly through Ameren Illinois’ direct 
mailing.  

Table 8. Program Awareness 

How did you become aware of the 
program? 

Frequency Percent 

A mailed letter from Ameren Illinois 54 81.8 

Word of mouth 2 3.0 

Print advertisement 2 3.0 

An HEP Program Ally 2 3.0 

Ameren Illinois representative contacted us 2 3.0 

TV 1 1.5 

Learned about it through work 1 1.5 

Convention 1 1.5 

Lowes 1 1.5 

 

Survey respondents were asked why they participated in the HEP program. As shown in Table 
Table 9, participants engaged the program mainly to save money or energy and to see if savings 
opportunities existed in their homes.  
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Table 9. Reasons for Participating 

Why did you participate in the program? Frequency Percent 

Wanted to save money 34 35.8 

Wanted to save energy 27 28.4 

Wanted to get house examined to see if there 
were opportunities  

13 13.7 

Wanted to install insulation in my home 7 7.4 

Wanted information on incentives available for my 
home 

6 6.3 

Wanted to reduce environmental impact 4 4.2 

Wanted free CFLS 2 2.1 

Wanted free items that save money on heating hot 
water 

2 2.1 

Questions about the HEP Audit 

Survey respondents were asked if the Energy Advisor left behind a printed report. As shown in 
Table 2Table 10, 95 percent of participants indicated the printed report was left behind.  

Table 210. Printed Report Status 

Did the Energy Advisor leave behind a 
printed report? 

Frequency Percent 

Yes 62 95.4 

No, the report could not be printed 2 3.1 

No 1 1.5 

 

Survey respondents were asked how well the printed report was explained. As shown in Table 
3Table 11, on a scale of 0 to 10 (with 10 meaning “extremely well”), participants ranked the 
Energy Advisor’s explanation of the printed report 8 or higher 83 percent of the time. In another 
related question, 64 out of 65 participants stated that the Energy Advisor answered all their 
questions. 

Table 311. Rating of Report Explanation  

How well was the report explained on a 
scale of 0 to 10? 

Frequency Percent 

0 4 3.4 

4 2 1.7 

6 1 3.4 

7 2 8.6 

8 5 29.3 

9 17 8.6 

10 5 44.8 
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Survey respondents were asked how well the Energy Advisor explained the shell measure 
incentives. As shown in Table 4Table 12, on a scale of 0 to 10 (with 10 meaning “extremely 
well”), participants ranked the Energy Advisor’s explanation of the incentives 8 or higher 77 
percent of the time. Four participants mentioned the following when prompted for suggestions of 
how to more effectively explain the incentive: 

• “Didn't explain any of the discounts” 

• “I don't remember him mentioning anything about the discounts at all.” 

• “Everything else he explained real well, but we didn't touch on the energy discounts” 

• “I guess they could list what was what and tell you what you could do.” 

Table 412. Rating of Shell Measure Incentive Explanation by Energy Advisor 

How well were the incentives for 
thermostats, insulation, duct sealing and 
air sealing explained by the Energy 
Advisor on a scale of 0 to 10? 

Frequency Percent 

0 4 6.7 

3 1 1.7 

5 3 5.0 

6 1 1.7 

7 5 8.3 

8 13 21.7 

9 12 20.0 

10 21 35.0 

 

Survey respondents were asked if a list of HEP Program Allies were left behind. As shown in 
Table Table 13, Home Energy Advisors left behind the list of HEP Program Allies 87 percent of 
the time.  

Table 13. Status of List of HEP Program Allies 

Did the Energy Advisor 
leave behind a list of HEP Program Ally 
insulation contractors? 

Frequency Percent 

Yes 53 86.9 

No 8 13.1 

 

Survey respondents were asked to rate their satisfaction with the HEP Audit. As shown in Table 
14, on a scale of 0 to 10 (with 10 meaning “very satisfied”), participants ranked their satisfaction 
with the HEP audit 8 or higher 82 percent of the time. 
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Table 514. Rating of Satisfaction with HEP Audit 

How would you rate the level of 
satisfaction with the HEP Audit on a scale 
of 0 to 10?  

Frequency Percent 

2 1 1.5 

4 1 1.5 

5 3 4.5 

6 1 1.5 

7 6 9.0 

8 13 19.4 

9 12 17.9 

10 30 44.8 

 

Survey respondents were asked to rate the overall value of the HEP Audit. As shown in Table 

6Table 15, on a scale of 0 to 10 (with 10 meaning “extremely valuable”), participants ranked the 
value of the $25 HEP Audit 8 or higher 80 percent of the time. In addition, 18 out of 67 
participants would be willing to pay extra for a more comprehensive audit. However, after 
hearing a more comprehensive audit would cost around $250, only 9 of those 18 thought the 
more comprehensive audit would be of interest to them. 

Table 615. Rating of Overall Value of HEP Measure 

How well would you rate the overall value 
you received from the HEP Audit on a 
scale of 0 to 10? 

Frequency Percent 

1 1 1.5 

3 1 1.5 

4 2 3.0 

5 2 3.0 

6 2 3.0 

7 5 7.6 

8 14 21.2 

9 5 7.6 

10 34 51.5 

 

Questions about Shell Measure Installation 

Survey respondents were asked for the biggest influence on their decision to purchase shell 
measures. As shown in Table Table 16, Participants cited the incentives and the advice of the 
Energy Advisor as the biggest influences on their decision to purchase insulation. The tax rebate 
was an influence as well. 
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Table 716. Largest Influence on Decision to Purchase Shell Measures 

What most influenced your decision to 
purchase air sealing?  

Frequency Percent 

Incentive(s) offered were attractive 7 70 

The items were recommended by the Energy 
Advisor when he was there 

2 20 

Energy savings information in the report left behind 
was favorable 

1 10 

What most influenced your decision to 
purchase attic insulation?  

Frequency Percent 

Incentive(s) offered were attractive 12 46.2 

The items were recommended by the Energy 
Advisor when he was there 

8 11.5 

Energy savings information in the report left behind 
was favorable 

3 30.8 

Other. Tax Rebate  2 7.7 

Other: Make home comfortable 1 3.87 

What most influenced your decision to 
purchase wall insulation?  

Frequency Percent 

Incentive(s) offered were attractive 5 41.7 

The items were recommended by the Energy 
Advisor when he was there 

5 41.7 

Energy savings information in the report left behind 
was favorable 

2 16.7 

 

Survey respondents were asked to rate the shell measure incentive explanation by the HEP 
Program Ally. As shown in Table Table 17, on a scale of 0 to 10 (with 10 meaning “extremely 
well”), participants ranked the HEP Program Ally’s explanation of the incentives 8 or higher 83 
percent of the time. Two participants did mention that the explanation could be improved with 
written materials. 

Table 817. Rating of Shell Measure Incentive Explanation by HEP Program Ally 

How well were the incentives for 
thermostats, insulation, duct sealing and 
air sealing explained by the HEP Program 
Ally on a scale of 0 to 10? 

Frequency Percent 

4 1 4.2 

5 1 4.2 

7 2 8.3 

8 6 25.0 

9 1 4.2 

10 13 54.2 
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Survey respondents were asked why they installed shell measures. As shown in Table Table 18, 
participants responding to this open-ended question cited saving money and comfort level in the 
home as the main reasons for purchasing shell measures. 

Table 18. Reasons for Installing Shell Measures 

What was the main reason you decided to 
install air sealing?  

Frequency Percent 

Save money 6 60.0 

Comfort level in the home 3 30.0 

Other: To reduce air flow and get higher rebate. 1 10.0 

What was the main reason you decided to 
install attic insulation?  

Frequency Percent 

Save money 18 66.7 

Comfort level in the home 7 25.9 

Other: Due to necessity; For the environment 2 7.4 

What was the main reason you decided to 
install wall insulation?  

Frequency Percent 

Save money 8 66.7 

Comfort level in the home 4 33.3 

 

Survey respondents were asked to rate their satisfaction with the HEP Program Ally. As shown 
in Table 19, participants, on a scale of 0 to 10 (with 10 meaning “very satisfied”), were happy 
with the HEP Program Ally’s work based on a number of different indicators across different 
measure types.  

Table 19. Rating of Satisfaction with HEP Program Ally 

Average level of satisfaction with HEP 
Program Ally on a scale of 0 to 10: 

Air Sealing 
Attic 

Insulation 
Wall 

Insulation 

Quality of installation 9.2 9.6 8.6 

Amount of time it took 9.7 9.3 8.9 

Energy Savings 9.0 9.2 9.0 

Promptness 9.2 9.5 8.8 

Professionalism 9.0 9.6 8.4 

 

Finally, an opened ended question asking how the insulation program by the HEP Program 
Allies could be improved yielded the following 16 responses below: 

• Affordability:  

o “Could always give a greater discount. We might do more if there was a larger 
discount.” 

o “Try to make it as affordable as possible especially for lower income families. Maybe 
programs for landlords for multifamily homes.” 
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o “It would be nice to do a payment plan for installation. That would really increase 
the amount of people who would participate in the program” 

o “I'd like to see them come in and install the attic insulation and allow us to pay for it 
over time on our electric bill. This was done through a different program in another 

home in the Chicago area.” 

o “The discount offer was not enough for me to pay a contractor for something I could 
do myself.” 

• Better savings estimates: 

o “If there were an easier way to estimate the discounts prior to audit and the 
estimate.” 

o “If there was a flat scale, that would be wonderful, but you're kind of entering into 
the unknown.” 

o “… more clarification on how to assess whether or not the stuff has worked.” 

o “Make sure the return on investment is clear; like the time to pay itself off.” 

• Better marketing: 

o “It would be nice to get the word out more and more attention with setting up the 
features with the programmable thermostat” 

o “Just to get the word out to people to do it.” 

o “You've got to market the program. The point is to get the energy people into the 
home.” 

• Better staffing: 

o “Not make it contingent on the contractors capacity to do his job” 

o “Get some more participating contractors so the consumer can get a better 
comparison on the cost. The contractors could have explained better how they were 

going to perform the air sealing measures.” 

• Other 

o “Would highly recommend the guy who did it from Bloomington.” 

o “They should process them a little faster based on how much I would save.” 

Questions about Why Parts of the Program Were Not Used 

Survey respondents were asked their reasons for not using an HEP Program Ally when installing 
insulation. As shown in Table Table 20, for the nine survey participants who did not use an HEP 
Program Ally for insulation after getting the HEP Audit, most indicated they wanted to install the 
insulation themselves.  

Table 920. Reasons for Not Using HEP Program Ally When Installing Insulation 

Why did you not use an HEP Program Ally 
for installation after having the HEP Audit 
and receiving the list of HEP Program 

Frequency Percent 
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Allies?  

Wanted to install attic insulation ourselves  4 44.4 

Wanted to install wall insulation ourselves 2 22.2 

Went through a different program  2 22.2 

Knew other people in the air sealing business 1 11.1 

 

Survey respondents were asked their reasons for installing shell measures without an HEP Audit. 
As shown in Table 10Table 21, of the five survey participants who had the shell measures 
installed by an HEP Program Ally without conducting an HEP Audit first, two stated they were 
unaware of the audit and one other mentioned the cost. 

Table 1021. Reasons for Shell Measure Installation Without HEP Audit 

Why did you have the shell measures 
installed without the audit? 

Frequency Percent 

Was not aware there was a home energy audit 2 40.0 

Cost money to have the audit done 1 20.0 

Audit wasn't available at the time 1 20.0 

Husband decided it was not needed 1 20.0 

 

Survey respondents were asked their reasons for not having shell measures installed after the 
HEP Audit. As shown in Table 11Table 22, costs and a lack of any recommendations for shell 
measures were the main reasons for not engaging an HEP Program Ally. 

Table 1122. Reasons for Not Having Shell Measure Installed After HEP Audit 

What was the main reason you decided to 
not engage the HEP Program Allies after 
having the HEP Audit? 

Frequency Percent 

Investment too high 9 24.3 

No recommendation for follow-up work made by 
Energy Advisor 

9 24.3 

Still plan to do it  7 18.9 

Already did it 4 10.8 

Energy savings in report was not high enough 3 8.1 

Technical Reasons 3 8.1 

Did it myself 1 2.7 

No contractors in area 1 2.7 

 

Stakeholder Interview Findings 

Area of Potential Improvement in the HEP Program 

• Number of shell measures installed was low. Program managers noted that the number 
of shell measure installations had increased substantially over PY1 when none were 
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installed. However, program managers are aware that the number of shell measures 
installed remains low when compared to the number of overall program participants. 
Additionally, the program shifted from focusing on savings to concentrating on creating 
demand for the incented shell measures (air sealing, attic and wall insulation and duct 
sealing) in the Illinois home improvement market, and increasing the number of qualified 
HEP Program Allies. CSG also hopes to increase the number of qualified home energy 
performance auditors outside the program which offer a higher level of assessment. 
Previously, implementers indicated that low numbers were expected in these types of 
programs, and incentives processed will not increase until the second, third, and fourth 
years. A number of reasons were postulated: 

� The HEP program currently relies on participants to call the HEP Program Allies. A 
limited amount of follow-up is completed by CSG, during which they answer 
questions regarding the shell measures and audits reports, and encourage participants 
to contact local HEP Program Allies. Discussions regarding giving leads directly to 
HEP Program Allies have occurred; however, questions about distributing leads in a 
fair manner have complicated the process.  

� Leave-behind reports do not integrate the incentives into their cost-benefit 
calculations. Incentives would make the program much more attractive. 

� Program participants are less likely to invest in high-ticket items, such as insulation, 
due to economic uncertainty. Means to provide extra relief for the participants needs 
to be explored.  

� Program participants who can afford upgrades tend to live in newer homes that do not 
qualify for incentives.  

� Program participants who live in older homes (built before 1975) that do qualify for 
incentives may be middle- to low-income families who cannot afford to invest.  

� HEP Program Allies noted that participants recruited through the HEP Audit process 
did not have a sufficient understanding of the available incentives for shell measures, 
or the eligibility requirements necessary to qualify for the incentives. This presented 
difficulty for the HEP Program Allies to convince prospective participants to remain 
in the HEP program (and install shell measures), and may indicate why the number of 
HEP audit participants who install shell measures is so low. 

� Unlike some other areas of the country, the average individual in Illinois knows little 
about energy conservation. The HEP program must educate program participants in 
addition to providing the program’s other services. 

• More HEP Program Allies needed. Currently, there are ten HEP Program Allies, of 
which seven were recruited and qualified in PY2. Ten HEP Program Allies is a much 
smaller number than Ameren Illinois’ ultimate goal 100 HEP Program Allies across the 
state and service territory.  

During PY2, CSG made efforts to increase the number of HEP Program Allies, through 
outreach to building associations and contractor networks. Program stakeholders offered 
two reasons for the low quantity of HEP Program Allies: 
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o First, Ameren Illinois requires Building Performance Institute (BPI) training for HEP 
Program Allies. The training lasts a week and costs $2,100, plus expenses, which is 
proving to be a significant barrier for smaller businesses.  

o Second, there has been a mixture of resistance and enthusiasm from the insulation 
contractor community. HEP Program Allies have been enthusiastic about the 
increased focus on home shell measures, and many non-BPI certified insulation 
contractors have indicated that they want to join the program. However, some 
insulation contractors have been resistant to changes in installation methods required 
by BPI, and must be educated on the process.  

HEP program implementers currently are considering reaching out to non-BPI certified 
prospective allies through local college sustainability networks and labor management 
organizations. These networks and organizations had received grants to supplement 
tuition on the next three BPI trainings. In addition, HEP is looking into promoting online 
BPI certification training.  

• The program needs more Energy Advisors. Currently, there are four Energy Advisors, 
based in Peoria, East St. Louis and Champaign. The small number limits the ability to 
promote the HEP program outside those areas. Calls outside the regions are clustered to 
minimize drive times, and participants are informed that scheduling the appointment may 
take longer. HEP has consistently completed 50 to 60 audits per week, with each auditor 
able to complete four to five audits per day.  

• HEP and HVAC Programs need better integration. At present, no coordination exists 
between the HVAC and HEP programs. Potential HVAC customers identified through 
the HEP program are not shared with the HVAC program or the HVAC Program Allies. 
The HEP program began in PY1 and ran for a year before the HVAC program began in 
PY2, which may be one reason that integration and communication between the two 
programs have been minimal. Cadmus recommends that the two programs develop a 
more formal communication and referral program.  

Positive Outcomes from the HEP Program PY2 

• Stakeholders were happy with audit participation. Ameren Illinois program managers 
and CSG program implementers described the program as successful in terms of the 
number of completed HEP Audits (2,987 in PY2). 

• Customer satisfaction was high. Program participants have been satisfied with HEP 
results. Further, program implementers have received positive feedback from program 
participants. Implementers indicated that word-of-mouth is primary recruiting tool. 
Program participants feel they are receiving value back for the $25 audit fee. Many are 
surprised to receive free energy-saving measures through the ISMs. On average, five 
bulbs and two showerheads are installed per home, with a payback of one to two months, 
according to program implementers. In addition, participants indicated to auditors and 
program implementers that they are impressed with the auditor’s knowledge. This praise 
can be linked to two efforts – auditor training and an efficient process. (Please see 
Appendix D for details.) 
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• Outreach was effective. A number of HEP program outreach efforts succeeded  
during PY2.  

o CSG and Ameren Illinois invested in marketing the HEP program to prospective HEP 
Program Allies through building associations and contractor networks. The two 
account managers at CSG have participated in local building and home shows, and 
hosted information meetings for prospective contractors. CSG and Ameren Illinois 
also assisted HEP Program Allies in their local marketing efforts, providing materials 
detailing the incentives available. 

o Direct mailers continued to be the primary means of outreach in PY2. New mailings 
are triggered when the number of calls received from the previous mailer declines. 
Response rates for postcards were between one and two percent overall, and three to 
3.5 percent in Champaign, a newly targeted area. CSG is currently developing a 
report to assess the effectiveness of targeted mailers by batch, which will be utilized 
in PY3. Directed mailings are sent to specific census blocks, allowing for targeted 
outreach to specific homes types and demographics. HEP Audits began in the local 
area of Peoria, and then branched out to Champaign and Springfield. CSG maintains 
at least a two-week schedule for HEP Audits, with an ideal of six weeks scheduled. 
The target is to maintain a three-week schedule for HEP Audits during the summer 
months, and a six-week schedule during the winter.  

• Rapid payment of HEP Program Allies. Quick turnaround of invoices between Ameren 
Illinois, CSG, and HEP Program Allies ensures the stability and effectiveness of the HEP 
program. CSG invoices and receives payment from Ameren Illinois within 10 day after 
the invoice is submitted. This allows CSG to process the incentive payment in a timely 
manner. The payment process efficiency will be important in attracting more HEP 
Insulation Program Allies.  

• Database systems were integrated. CSG developed the HomeCheck audit tool for high-
volume utility programs. After establishing load specific information, variables on each 
measure are entered into HomeCheck and a leave-behind report generated detailing each 
measure’s cost, payback, savings and savings investment ratio (SIR). HomeCheck is 
integrated with CSG’s Core Application, the main program used in their office to 
effectively schedule, intake field data and provide quantitative analysis to meet Ameren 
Illinois’ data needs. Data from Ameren Illinois customer database is downloaded to the 
Core Application weekly for program targeting.  
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5. Conclusions and Recommendations 

Cadmus offers the following conclusions and recommendations, based on findings presented in 
the previous chapters. 

• Program participation increased dramatically in PY2 Compared to PY1. Over three 
times as many HEP Audits were conducted in PY2 than in PY1. Five times as many 
CFLs were installed. A total of 68 homes (with both gas and electric heat) purchased 
incented insulation measures in PY2, compared to zero in PY1. The direct mailer 
outreach campaign was very effective in promoting the HEP Audits.  

• Most participants were satisfied with the program. Both the participating Energy 
Advisor and the HEP Program Ally were ranked eight or higher (on a scale of 0 to 10) 
more than 80 percent of the time on a number of questions, including those regarding 
overall satisfaction, program value, quality of explanation of the leave behind report and 
insulation measure installation. Program implementers have received very positive 
feedback from the participants. 

• Shell measure installations were low. Although many more shell measures were 
installed in PY2 than in PY1 (during which no shell measures were installed), shell 
measure installation rate was only 1.2 percent.  Participants indicated that the main 
reason they did not pursue recommended shell measures was the cost of the installation. 
This is in line with program implementers’ beliefs that the economic slowdown has 
affected shell measure installations and although CSG attempts to target moderate 
income areas, some older homes may be owned by lower-income families who cannot 
afford the required investment. Some participants also mentioned that the Energy Advisor 
did not recommend any shell measures because their homes already are well-insulated. 
This comment is consistent with stakeholder concerns that the people who can afford to 
install the insulation live in homes that are already well-insulated. Finally, stakeholders 
and participants both mentioned that more HEP Program Allies are needed. Currently, 
there are only 10 HEP Program Allies. One participant mentioned that with only one 
HEP Program Ally in their area, there was no opportunity to compare competing bids and 
the participant was afraid prices would be higher than necessary.  

• Over 30 percent of participants who installed insulation did so without an audit. In 
PY2, 68 participants installed shell measures installed through HEP Program Allies: 37 
participants resulted from PY2 HEP Audits, nine from PY1 HEP Audits, and 22 were 
installed without an HEP Audit. (Ameren Illinois customers can hire an HEP Program 
Ally directly without first having an HEP audit.) Reasons given by 5 of those 22 
participants included: 

o Two participants were not aware there was a home energy audit. 

o One participant mentioned the cost of the audit. 

o One participant mentioned the HEP Audit was not available at the time.  

o One participant stated her husband decided the HEP Audit was not needed.  
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• Site visits revealed concerns about CFL installations. At five of the twelve site visits, 
we found CFLs installed in “low-occupancy” rooms (e.g., laundry/utility, bathrooms, 
garages, etc.).  

• Incentives need more explanation. Stakeholders, HEP Program Allies and participants 
all indicated that shell measure incentives need to be better explained to customers. 
Stakeholders mentioned that incentives were not integrated into the payback calculation 
in the leave-behind report. HEP Program Allies noted that participants recruited through 
the HEP Audit process did not have a sufficient understanding of the available incentives 
for shell measures, or the eligibility requirements necessary to qualify for the incentives. 
HEP Program Allies reportedly tried to explain incentives levels and qualification 
requirements. Reinforcing the points of the HEP Program Allies, some survey 
participants remarked that they had no recollection of having the incentives explained to 
them by the Energy Advisor. 

• Invoices do not clearly indicate the measure installed. Overall, Cadmus’ program 
record review did not reveal many problems with the database when compared to 
program records. However, the invoices were lacking specificity of the measures 
installed. Of the 147 shell measures receiving incentives,5 30 (20 percent) were not 
clearly identified on the invoice.  

Recommendations for future actions include: 

• Examine different ways to increase shell measure installation. Cadmus recommends 
the following: 

o Ameren Illinois should examine whether it can increase shell measure incentives. 
Cadmus recommends comparing Ameren Illinois’ incentive levels to those offered by 
similar programs across the country and evaluating the cost-effectiveness 
implications of larger incentives. Cadmus also recommends considering shell 
measures, particularly insulation, for on-bill financing.  

o Direct mailing should be better targeted to avoid newer neighborhoods that may not 
need insulation.  

o More HEP Program Allies and Energy Advisors should be incorporated into the HEP 
Program. BPI certification costs continue to hamper development of the HEP 
Program Allies network. Additional means to finance these certification costs should 
be explored. By increasing the number of HEP Program Allies and Energy Advisors, 
the HEP program can begin to reach into new territories. One HEP Program Ally 
noted that additional efforts would be useful in underserved areas, including Decatur 
and Springfield. Additionally, as the program matures, and metropolitan areas will be 
saturated and broader outreach may be necessary to keep the program at full capacity.  

• Retrain Energy Advisors on CFL installation. Although the policy is to place CFLs in 
high-use light fixtures, site visits indicated that this policy was not always followed. 
Energy Advisors need to be retrained on which rooms are appropriate for CFL 
installation.  

                                                 

5 In homes with both electric and gas heat. 
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• Explain the HEP audit recommendations carefully to participants. Cadmus 
recommends that Energy Advisors spend additional time explaining the 
recommendations, particularly for the measures with incentives offered, at the end of the 
HEP Audit. Incentives information should be included in the leave-behind report and 
integrated into payback calculations. 

• Train HEP Program Allies to provide more detailed invoices. Invoicing should be 
improved to include itemization of individual measures. 
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Appendix A. Participant Survey Instrument 

 

Ameren Illinois  

Residential Home Energy Performance Program 

Participating Survey Codebook 

 

NOTE: 

1. Open-ended responses are captured in the file “Ameren IL HEP Open Ends.xls”.  

2. Questions were asked of all respondents unless indicated otherwise. 

3. A code of -8 means the respondent answered, “Don’t know”. 

4. A code of -9 means the respondent Refused to answer the question. 

 

Screening Questions 

 

Q1  Are you the person in your home who knows the most about taking part in 
Ameren's Home Energy Performance Program? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q2  First I want to ask you some general questions about your experience with 
Ameren’s Program. How did you become aware of this program? Was it 
from…[READ LIST 1-7] 

1  A mailed letter from Ameren 

2  The Ameren website 

3  Another website [SPECIFY] 

4  Word of mouth 

5  Print advertisement 

6  A program ally insulation contractor 

7  Or some other way [SPECIFY] 

-8  Don’t know 

-9  Refused 

 

Q3  Why did you decide to take part in the program? [DO NOT READ LIST] [SELECT 
ALL THAT APPLY] 

1 Mentioned 

0  Not Mentioned 
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Q3_1  Wanted free CFLs that were part of the home energy audit 

Q3_2  Wanted free items that save money on heating hot water -- low-flow shower 

heads, faucet aerators , pipe insulation -- that were part of the home energy audit 

Q3_3  Wanted information on discounts available for my home 

Q3_4  Wanted to install insulation in my home 

Q3_5  Wanted to save money  

Q3_6  Wanted to save energy 

Q3_7  Wanted to reduce environmental impact/ environment 

Q3_8  Other [SPECIFY] 

Q3_9  Don’t Know 

Q3_10  Refused  

 

Q4  Did an energy advisor come to your home and perform an energy audit? [IF 
UNSURE, SAY : This is where you paid $25 for an Energy Advisor to visit your 
home. This advisor then identified ways to save energy in your home, installed 
high efficiency light bulbs (the twisty light bulbs) and put in items to save you 
money on hot water heating (like high-efficiency shower heads, faucet aerators, 
or pipe insulation)]?  

1  Yes [SKIP TO Q8] 

2  No ..................................................................   

-8  Don’t Know [SKIP TO Q7] 

-9  Refused [SKIP TO Q7]  

 

Q5  Were you aware that home energy audits were available?  

1  Yes 

2  No [SKIP TO Q7] 

-8  Don’t Know [SKIP TO Q7] 

-9  Refused [SKIP TO Q7] 

 

Q6  Why did you decide not to take part in the home energy audit? [DO NOT READ 
LIST] 

1  Didn’t want energy advisor in home 

2  It was too expensive. 

3  Hours or scheduling restraints prevented me 

4  Did not receive response from home energy audit request 

5  Other [Specify Verbatim] 

-8  Don’t Know 

-9  Refused  
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Q7  Did you install any additional energy efficiency items - such as air sealing, 
attic/wall insulation, duct sealing, or a programmable thermostat - in your home 
as part of Ameren’s program? 

1  Yes [SKIP TO Q32]  

2  No [THANK AND END SURVEY –THEY DID NOT DO AUDIT OR 

INSULATION]  

-8  Don’t Know [THANK AND END SURVEY – THEY DID NOT DO AUDIT 

OR INSULATION] 

-9  Refused [THANK AND END SURVEY –THEY DID NOT DO AUDIT OR 

INSULATION] 

 

Q8  During the energy audit, did the energy advisor install any of the following items 
to save energy in your home? 

1  Yes  
2  No 
-8  Don’t Know 
-9  Refused 

 

Q8A  High efficiency compact fluorescent light bulbs, also called CFLS, that are often 
twisted or swirled in shape 

Q8B  High efficiency faucet aerators on your sink faucets  
Q8C  High efficiency showerheads  
Q8D  Insulation wrap on your water heater pipes  
 
Q8A_QTY [IF Q8A = 1] How many? 
 ___ [RECORD RESPONSE] 
 -9 Don’t Know/Refused 
 
Q8B_QTY [IF Q8B = 1] How many? 
 ___ [RECORD RESPONSE] 
 -9 Don’t Know/Refused 

 

Q8C_QTY [IF Q8C = 1] How many? 
 ___ [RECORD RESPONSE] 
 -9 Don’t Know/Refused 
 

CFL Net-To-Gross Battery 

 
Q9 [IF Q8A <> YES, SKIP Q14A] Now I have some specific questions about the 

energy saving items installed in your home. 

First I'd like to know about your use of high efficiency compact fluorescent bulbs 
or CFLs before your home energy audit. Did you already have any CFLs-- the 
bulbs that have twisty, swirly shapes -- installed in your home when you first 
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heard about the energy audit? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 
 

Q10  At the time that you first heard about the home energy audit had you already 
been planning to install [IF Q9=YES,” additional”] CFLs?  

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q11  Without the home energy audit, would you have installed CFLs in your home on 
your own? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q12  Without the home energy audit, would you have installed... [READ LIST] 

1  The same amount of CFLS in the same room  

2  More CFLS in the same room 

3  More CFLS in different rooms 

4  Less CFLS in the same rooms  

5  Less CFLS and in different rooms 

-8  Don’t know 

-9  Refused 

 

Q13  Without the home energy audit, would you have installed CFLS at a different 
time, and if so, when? Would it be… [READ LIST] 

1  Yes, later in the same year 

2  Yes, later, in 1 or 2 years 

3  Yes, I would have installed CFLs sooner 

4  No, I would have installed it at the same time 

-8  Don’t know 

-9  Refused 
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Hot Water Measures Net-To-Gross Battery 

Q14  [IF ANSWERED “YES” TO Q8B, Q8C OR Q8D] Did you already have any of 
these items installed in your home when you first heard about the home energy 
audit? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q14A  High efficiency showerheads 
Q14B High efficiency faucet aerators 
Q14C  Water heater pipe insulation 

 

Q15  At the time that you first heard about the home energy audit, had you already 
been planning to install any of the following items?  

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q15A  High efficiency showerheads 
Q15B High efficiency faucet aerators 
Q15C  Water heater pipe insulation 

 

Q16  Without the home energy audit, would you have installed any of the following 
items in your home on your own? [READ LIST – MULTIPLE ANSWERS OKAY]  

1 Mentioned 

0  Not Mentioned 

 

Q16 _1  High efficiency showerheads 

Q16 _2  High efficiency aerators 

Q16 _3  Water heater pipe insulation 

Q16 _4  None of the Above [SKIP TO 19]  

Q16 _5  Don’t Know 

Q16 _6  Refused 
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Q17  Without the home energy audit, would you have installed... [ASK THIS 
QUESTION FOR EACH ITEM CHOSEN IN Q16, READ LIST] 

1  The same amount of [MEASURE]  

2 More [MEASURE]  

3  Less [MEASURE] 
-8  Don’t know 

-9  Refused 

 

Q17A   High efficiency showerheads 

Q17B   High efficiency aerators 

Q17C  Water heater pipe insulation 

 

Q18  Without the home energy audit, would you have installed [MEASURE] at a 
different time, and if so, when? [ASK FOR EACH ITEM CHOSEN IN Q16, READ 
LIST] 

1  Yes, later in the same year 

2  Yes, later, in 1 or 2 years 

3  Yes, later, in 3 to 5 years 

4  Yes, I would have installed sooner 

5  No, I would have installed it at the same time 

-8  Don’t know 

-9  Refused 

 

Q18A   High efficiency showerheads 

Q18B   High efficiency aerators 

Q18C  Water heater pipe insulation 

 

Energy Audit 

 

Q19  Now, I have some questions about the energy audit at your home. 

Did you receive a printed report at the end of the audit? 

1  Yes 

2  No, the report could not be printed [SKIP TO Q21] 
3  No, other [SPECIFY] [SKIP TO Q21] 
-8  Don’t Know [SKIP TO Q21] 
-9  Refused [SKIP TO Q21] 
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Q20  On a scale of 0 to 10, how well did the energy advisor explain the home energy 
performance report to you, where 0 means the advisor did not explain the report 
at all and 10 means the auditor explained the report extremely well. 

 
___ [RECORD RESPONSE] 

 -8 Don’t Know 
-9  Refused 
 

Q21  Did the energy advisor answer all your questions?  

1  Yes [SKIP TO Q23] 
2  I didn’t have any questions [SKIP TO Q23] 
3  No 
-8  Don’t Know [SKIP TO Q23] 
-9  Refused [SKIP TO Q23] 

Q22  What questions did you have that were not addressed? 

 [RECORD RESPONSE] 

 

Q23  On a scale of 0 to 10, how well did the energy advisor explain the discount you 
could get for purchasing a programmable thermostat or installing insulation, air 
sealing or duct sealing in your home, where 0 means the advisor did not explain 
the discounts at all and 10 means the advisor explained the discounts extremely 
well.  

___ [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

Q24  [IF Q23 <5] How could information on the discounts be more effectively explained 
and provided by the energy advisor? 

1 [RECORD RESPONSE] 

-8 Don’t Know 
-9  Refused 
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Q25A [SPECIFY SUGGESTIONS FROM Q24] 

 [RECORD RESPONSE] 

 

Q25  Did you receive a list of program ally insulation contractors who were qualified to 
install the insulation, air sealing or duct sealing with the program discounts? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q26  Overall, on a scale of 0 to 10, where 0 means very dissatisfied and 10 means 
very satisfied, how satisfied were you with the home energy audit you received?  

___ [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

Q27  On a scale of 0 to 10 with 0 meaning very little value and 10 meaning extremely 
valuable, how would you rate the overall value you received from the audit, 
considering the amount you paid for it? 

 
___ [RECORD RESPONSE] 

 -8 Don’t Know 
-9  Refused 
 

Q28  Would you be willing to pay more for a more comprehensive audit? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

Q29  Typically, more comprehensive audits cost approximately $250 and incorporate 
on site testing such as the use of a blower door or infrared scanning and provide 
a detailed cost benefit analysis of options to improve your home’s energy 
efficiency. Would this type of audit be of interest to you? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 
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Q30  What could be improved about the home energy audit, if anything?  

 [RECORD RESPONSE] 

 

Q31  Did you install energy efficiency items, such as air sealing, attic/wall insulation, 
programmable thermostats or duct sealing, recommended in the audit report or 
by the auditor in your home? 

1  Yes 

2  No [SKIP TO Q48] 
-8  Don’t Know [SKIP TO Q49] 
-9  Refused [SKIP TO Q49] 

 

Q32  Which of the following recommended items did you install? [READ LIST – 
MULTIPLE ANSWERS OKAY]  

1 Mentioned 
 0  Not Mentioned 

 

Q32_1  Air sealing where cracks and gaps in your home are sealed, especially around 

windows 

Q32_2   Attic Insulation where a thick layer of insulation is added to your attic  

Q32_3  Wall Insulation where insulation is blown into your walls 

Q32_4  Duct Sealing where air ducts are sealed to ensure they are not leaking 
Q32_5  Programmable thermostats 

Q32_6  Don’t know 

Q32_7  Refused 

 

Q33  [FOR EACH ITEM IN Q32 EXCEPT PROGRAMMABLE THERMOSTATS, ASK] 
Did you use a program ally insulation contractor (a list of contractors should have 
been supplied by the energy advisor) for the installation of [MEASURE]?, 

1  Yes  

2  No [SKIP TO Q36] 

-8  Don’t Know [SKIP TO Q37] 

-9  Refused [SKIP TO Q37] 

 

Q33_1   Air Sealing 

Q33_2   Attic Insulation 

Q33_3   Wall Insulation 
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Q33_4   Duct Sealing 

 

Q36  [FOR EACH ITEM IN Q33=2, “NO”] Why not? [DO NOT READ LIST BUT 
PROMPT IF NECESSARY] 

1  None of the program ally insulation contractors were in my area 

2  Program ally insulation contractors were more expensive than others who 

were not Program Allies 

3  Wanted to install ourselves 

4  Other [SPECIFY] 

-8  Don’t know 

-9  Refused 

 

Q36_1   Air Sealing 

Q36_2   Attic Insulation 

Q36_3   Wall Insulation 

Q36_4   Duct Sealing 

 

Q37  I’m going to read you three possible reasons you may have for installing 
recommended energy efficiency items. Please tell me which one was most 
influential in your decision to install [MEASURE], or if it was something else. 
[READ LIST] 

1  Discount(s) offered by Ameren were attractive 

2  Energy savings information in the report left behind was favorable 

3  The items were recommended by the Energy Advisor when he was there 

4  Or something else [SPECIFY] 
-8  Don’t Know 

-9  Refused 

 

Q37_1   Air Sealing 

Q37_2   Attic Insulation 

Q37_3   Wall Insulation 

Q37_4   Duct Sealing 

 

Q34  On a scale of 0 to 10, how well did the program ally insulation contractor explain 
the discounts you could receive for installing insulation, air sealing, 
programmable thermostats, or duct sealing in your home, where 0 means the 
advisor did not explain the discounts at all and 10 means the advisor explained 
the discounts extremely well.  

___ [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
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Q35  How could information on the discounts be more effectively explained and 
provided by the program ally insulation contractor? 

 [RECORD RESPONSE] 

 

Energy Efficiency Measures 

 

Q38  Now I have a few questions about the recommended energy efficiency items that 
were installed in your home. 

Had you already installed some of these items in your home when you first heard 
about the Ameren program? [READ LIST]  

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

Q38A  Air Sealing 
Q38B  Attic Insulation 
Q38C  Wall Insulation 
Q38D Duct Sealing 
Q38E  Programmable thermostat 

 

Q39  At the time that you first heard about Ameren’s program had you already been 
planning to install any of the following items in your home? [READ LIST]  

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

Q39A  Air Sealing 
Q39B  Attic Insulation 
Q39C  Wall Insulation 
Q39D Duct Sealing 
Q39E  Programmable thermostat 
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Q40  Without the Ameren’s program, would you have installed any of the following 
items in your home? [READ LIST OF MEASURES FROM Q32 – MULTIPLE 
ANSWERS OKAY] 

 

Q40_1   Air Sealing 

Q40_2   Attic Insulation 

Q40_3   Wall Insulation 

Q40_4 Duct Sealing 

Q40_5   Programmable Thermostat 

Q40_6   None of the above 

Q40_7   Don’t’ Know 

Q40_8   Refused 

 

[IF NONE, SKIP TO Q43] 

 

Q41  [ASK THIS QUESTION FOR EACH ITEM SELECTED IN Q400 EXCEPT 
THERMOSTAT, READ LIST] Without the program, would you have 
installed/done...  

1  The same amount of [MEASURE]  

2  More [MEASURE]  

3  Less [MEASURE]  

-8  Don’t Know 

-9  Refused 

 

Q41_1   Air Sealing 

Q41_2   Attic Insulation 

Q41_3   Wall Insulation 

Q41_4 Duct Sealing 

 

Q42  [ASK THIS QUESTION FOR EACH ITEM SELECTED IN Q40, READ LIST] 
Without the program, would you have installed [MEASURE] at a different time, 
and if so, when?  

1  Yes, later in the same year 

2  Yes, later, in 1 or 2 years 

3  Yes, later, in 3 to 5 years 

4  Yes, later, after more than 5 years 

5  Yes, I would have installed sooner 

6  No, I would have installed it at the same time 
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-8  Don’t Know 

-9  Refused 

 

Q42_1   Air Sealing 

Q42_2   Attic Insulation 

Q42_3   Wall Insulation 

Q42_4 Duct Sealing 

Q42_5   Programmable Thermostat 

 

Q43  [ASK FOR EACH RESPONSE IN Q320] What was the main reason that you 
decided to install [MEASURE]]? [DO NOT READ LIST]  

1  Save money 

2  Good for the environment 

3  Comfort level in the home 

4  Other [SPECIFY] 

-8  Don’t Know 

-9  Refused 

 

Q43_1   Air Sealing 

Q43_2   Attic Insulation 

Q43_3   Wall Insulation 

Q43_4 Duct Sealing 

Q43_5   Programmable Thermostat 

 

Q44  [ASK FOR EACH “Yes” RESPONSE IN Q33] On a scale of 0 to 10, with 0 
meaning very dissatisfied and 10 meaning very satisfied, how satisfied were you 
with the: 

 

Q44a Quality of the installation for [MEASURE] you received? 
 

___ [RECORD RESPONSE] 
 -1  CATI Error 
 -8 Don’t Know 

-9  Refused 
 

Q44a_1  Air Sealing 

Q44a_2  Attic Insulation 

Q44a_3  Wall Insulation 

Q44a_4 Duct Sealing 

 

Q44b Amount of time the installation took for [MEASURE] you received? 
___ [RECORD RESPONSE] 
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-1  CATI Error 
 -8 Don’t Know 

-9  Refused 
 

Q44b_1  Air Sealing 

Q44b_2  Attic Insulation 

Q44b_3  Wall Insulation 

Q44b_4 Duct Sealing 

 
Q44c Energy savings generated by the [MEASURE]? 

 
___ [RECORD RESPONSE] 
-1  CATI Error 

 -8 Don’t Know 
-9  Refused 

 
Q44c_1  Air Sealing 

Q44c_2  Attic Insulation 

Q44c_3  Wall Insulation 

Q44c_4 Duct Sealing 

 

Q45 On a scale of 0 to 10, with 0 meaning very dissatisfied and 10 meaning very 
satisfied, how satisfied were you with the promptness of the program ally 
insulation contractor in getting back to you and setting up the appointment to 
install the [MEASURE] you received? 

___ [RECORD RESPONSE] 
-1  CATI Error 

 -8 Don’t Know 
-9  Refused 
 

Q45_1   Air Sealing 

Q45_2   Attic Insulation 

Q45_3   Wall Insulation 

Q45_4 Duct Sealing 

 
Q46  On a scale of 0 to 10, with 0 meaning very dissatisfied and 10 meaning very 

satisfied, how satisfied were you with the professionalism of the program ally 
insulation contractor during the site visit? 
 
___ [RECORD RESPONSE] 
-1  CATI Error 

 -8 Don’t Know 
-9  Refused 
 

Q46_1   Air Sealing 

Q46_2   Attic Insulation 

Q46_3   Wall Insulation 
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Q46_4 Duct Sealing 

 

Q47  [ASK ONCE FOR ALL MEASURES IN Q330] Do you have any 
recommendations on how the discount program for insulation and sealing 
measures in your home could be improved?  

1  Yes [SPECIFY] 

2  No 

-8  Don’t know 

-9  Refused 

 

Q48  [IF Q31 <> 1] Why did you decide NOT to install any recommended energy 
efficiency items? [DO NOT READ LIST] 

 

Q48_1   Program ally insulation contractor pricing was not low enough 

Q48_2  Energy savings information in the report left behind was not high enough 

Q48_3 Recommendations made by the Energy Advisor verbally 

Q48_4  Didn’t have enough money to make the investment 

Q48_5  Still plan to do it  

Q48_6  Other [Specify] 

Q48_7  Don’t Know 

Q48_8  Refused 

 

Spillover 

 

Q49  Now I'd like to ask you about any energy saving actions you may have taken on 
your own since you completed the Home Energy Performance program. 

Since participating in the program, have you installed any additional CFLs 
beyond what you may have received during the energy audit? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q50  How many additional CFLs have you installed? 

1  [RECORD RESPONSE] 
 -8 Don’t Know 
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-9  Refused 
 

Q50A [RECORD AMOUNT OF ADDITIONAL CFLS] 

 

Q51  Since participating in the program, have you purchased any other energy efficient 
equipment or appliances in your home? 

1  Yes  

2  No 

-8  Don’t know 

-9  Refused 

 

Q52  Please describe any additional energy efficient equipment or appliances added:  

1  [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

Q52A  [RECORD AMOUNT OF ADDITIONAL EQUIPMENT] 

 

Q53  Do you know if the [SPECIFY EQUIPMENT OR APPLIANCES FROM Q52] is 
ENERGY STAR-qualified? 

1  Yes [SPECIFY] 

2  No 

-8  Don’t know 

-9  Refused 

 

Federal Tax Credit Battery 

 

Q54  [ASK IF Q32=1,2,3, OR 4, OTHERWISE SKIP TO Q59] I have a few questions to 
ask you about the federal tax credits (30% of the cost of materials, up to $1,500) 
available for insulation measures. 

When you bought your insulation, did you know that a federal tax credit was 
available if you installed this equipment in 2009 or 2010? 

1  Yes  

2  No [SKIP TO Q59] 

-8  Don’t know [SKIP TO Q59] 

-9  Refused [SKIP TO Q59] 
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Q55  Did you apply, or are you planning to apply for the federal tax credit? 

1  Yes  

2  No [SKIP TO Q58] 

-8  Don’t know [SKIP TO Q58] 

-9  Refused [SKIP TO Q58] 

 

Q56  Can you tell me about how much your [INSULATION MEASURE(S) IDENTIFIED 
IN Q320] cost, not including the cost of installation? 

1  [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

Q56A  [RECORD AMOUNT OF ADDITIONAL EQUIPMENT] 

Q57  Which of the following incentives were needed to get you to buy the 
[INSULATION MEASURE(S) IDENTIFIED IN Q32]: 

1  The Ameren discount only  

2  The tax credit only  

3  Both the Ameren discount and tax credit 

4  Neither 

-8 Don’t Know 
-9  Refused 

 

Q58  On a scale of zero to 10, where 0 means very unlikely and 10 means very likely, 
if you had ONLY received the Ameren discount, how likely would you have 
purchased the [INSULATION MEASURE(S) IDENTIFIED IN Q32]?  

__  [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

Q59  One final question regarding this program. We often like to visit homes and verify 
items installed to improve our program saving estimates. Would you be willing to 
have an Ameren representative visit your home and verify the energy-saving 
measures installed in your home? We are offering a $50 VISA gift card for those 
we visit. This may take about 1 hour of your time that we would arrange at your 
convenience.  

1  Yes [IF YES, RECORD CONTACT INFO. SAY “GREAT WE WILL 

CONTACT YOU IN A COUPLE WEEKS TO SET UP A TIME.”]  

2  No 

-8 Don’t Know 
-9  Refused 
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ARP Non-Participant Battery 

 

ANP1  Now I have a few questions about appliances that will help Ameren improve their 
other energy conservation programs. 

Have you gotten rid of an operating refrigerator or freezer in your home over the 
past year -- since April 2009?  

1  Yes, refrigerator(s) 

2  Yes, freezer(s) 

3  Yes, both appliances 

4  No [SKIP TO DEM1] 

-8  DON’T KNOW [SKIP TO DEM1] 

-9 REFUSED [SKIP TO DEM1] 

 

ANP1R  [RECORD QUANTITY OF REFRIGERATORS DISPOSED] 

 

ANP1F  [RECORD QUANTITY OF FREEZERS DISPOSED] 

 

ANP2  Did the appliance(s) work?  

1  Yes  

2  No [SKIP TO DEM1] 

3  Not all appliances worked, but some did [SKIP TO DEM1] 

-8  DON’T KNOW  

-9 REFUSED [SKIP TO DEM1] 

 

ANP3  Did you have the [refrigerator(s), freezer(s)] picked up through the Ameren Illinois 
Utilities program where a contractor for Ameren picks up and recycles old, 
operating refrigerators and freezers and you received $30 for your participation? 

1  Yes [SKIP TO DEM1] 

2  No 

3  Not all appliances were recycled through the program, but some were  

-8  DON’T KNOW [SKIP TO DEM1] 

-9 REFUSED [SKIP TO DEM1] 

 

ARP Appliance Characteristics 

ANP4_1  [IF ONE APPLIANCE DISCARDED] Now I'm going to ask you some specific 
questions about the [APPLIANCE] you got rid of. [SKIP TO ANP5] 

 [IF MORE THAN ONE APPLIANCE DISCARDED] Was the most recent working 
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appliance you got rid of a refrigerator or a freezer? 

1  Refrigerator [SAY: Thank you. Please answer the following questions with 
only that [APPLIANCE] in mind.] 

2  Freezer [SAY: Thank you. Please answer the following questions with 
only that [APPLIANCE] in mind.] 

-8  Don’t know [SKIP TO DEM1] 

-9  Refused [SKIP TO DEM1] 

 

ANP5  At the time you discarded it, approximately how old was the [APPLIANCE]? 

__  [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

ANP6  For most of 2009, where did you have the [APPLIANCE] in your home? [READ 
LIST]  

1  Kitchen 

2  Garage 

3  Porch/patio 

4  Basement 

5  Other [SPECIFY] 

-8  Don’t know 

-9  Refused 

 

ANP7  How would you describe the condition of the [APPLIANCE] you got rid of? 

Would you say …? [READ, RECORD ONE RESPONSE ONLY.] 

1  It worked and was in good physical condition. 

2  It worked but needed repairs or had some problems [EXAMPLE: IT 

WOULDN’T DEFROST]. 
-8  Don’t know 

-9  Refused 

 

ANP8  Did you replace the [APPLIANCE] ? 

1  Yes 

2  No [SKIP TO ANP12] 

-8  Don’t know [SKIP TO ANP12] 

-9  Refused [SKIP TO ANP12] 
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ANP9  What did you replace it with? 

1  A brand new ENERGY STAR [APPLIANCE]  

2  A brand new non-ENERGY STAR [APPLIANCE]  

3  A used [APPLIANCE] to replace it. 

-8  Don’t Know [SKIP TO ANP12] 

-9  Refused [SKIP TO ANP12] 

 

 ANP10  Did you buy your replacement appliance from …? [READ LIST] 

1  A National Retailer or big box store, such as Sears, Home Depot, or Best 

Buy 

2  A locally-owned appliance dealership or store 

3  Individual 

-8  Don’t know 

-9  Refused 
 

 ANP11  [IF ANP9= 3] What would you estimate the age of your replacement appliance to 
be? 

__  [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 

 

ANP12  How did you get rid of your old [APPLIANCE] ? [DON’T READ, BUT PROMPT IF 
NEEDED: DID YOU GIVE IT AWAY OR SELL IT?] 

1  Took it to a recycler or scrap dealer. 

2  Took it to the dump or threw it away. 

3  Sold it to a friend, acquaintance or relative. 

4  Sold it to a used refrigerator/freezer dealer. 

5  Sold it via garage sale, estate sale, or newspaper ad. 

6  Sold it when you moved to new occupant. 

7  Gave it away to a friend or family member. 

8  Left it out on the curb with a “free” sign on it. 

9  Hired someone to pick it up (for junking or dumping). 

10  Dealer I bought a new one from took it away. 

11  Left it behind when moved (for new occupant). 

12  Other [SPECIFY] 

-8 Don’t Know 
-9  Refused 

 

Demographics 
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DEM1   Finally, I have a few questions that will greatly help us analyze our survey 
information. As we mentioned earlier, your responses are kept confidential. 

Which one of the following best describes the type of home in which you live?  

1  A single-family detached [no common walls] 

2  A single-family attached [at least one common wall with the surrounding 

dwellings, such as a town home, patio home, or condo] 

3  Multi-family home, such as an apartment [requires a different family living 

above or below, such as an apartment] 

4  A mobile home or trailer 

5  Other [specify]  

-8 Don’t know 
-9  Refused 

 

DEM2  [IF DEM1 = 1 OR DEM1 = 2] What is the approximate age of your home? 

1 [RECORD RESPONSE] 
 -8 Don’t Know 

-9  Refused 
 

DEM2A  [RECORD AGE OF HOME] 
 

DEM3  About how large is your home in square feet, excluding your garage and/or 
patio?  

1  Under 1,000 Square Feet 

2  1,000 – Less Than 1500 

3  1,500 – Less Than 2000 

4  2,000 – Less Than 2500 

5  2,500 – Less Than 3,000  

6  3,000 Square Feet Or More [Specify] 

-8 Don’t Know 
-9  Refused 
 

DEM4  Is your home’s main energy source… 

1  All Electric 

 2  Gas And Electric 

3 Some Other Combination Of Energy Sources [Specify] 

-8 Don’t Know 
-9  Refused 

 

DEM5  Do you own or rent your home? 

1  Own 
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2  Rent 

3  Other [SPECIFY] 

-8 Don’t Know 
-9  Refused 

 

DEM6  In 2009, which of the following categories best describes your total annual 
household income before taxes? [READ LIST]  

1  Less Than $15,000 

2  $15,000 To Less Than $25,000 

3  $25,000 To Less Than $35,000 

4 $35,000 To Less Than $50,000 

5  $50,000 To Less Than $75,000 

6  $75,000 To Less Than $100,000 

7  $100,000 To Less Than $150,000 

8 $150,000 Or More 

-8 DON’T KNOW 
-9  REFUSED 
 

DEM7  Which of the following best describes your age?  

1  LESS THAN 18 YEARS OLD 

2  18-24 YEARS OLD 

3  25-34 YEARS OLD 

4  35-44 YEARS OLD 

5  45-54 YEARS OLD 

6  55-64 YEARS OLD 

7  65 YEARS OR OLDER 

-8 DON’T KNOW 
-9  REFUSED 

 

DEM15  [RECORD GENDER OF RESPONDENT] [DO NOT ASK] 

1  MALE 
2  FEMALE 
-8 DON’T KNOW 
-9  REFUSED 

 

Thank you -- Ameren greatly appreciates your participating in this study.  
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Appendix B. Participant Demographics 

Demographic data was collected during the participant survey. Some of the findings included: 

• The average age of the home was 53 years, with a minimum age of less than one and a 
maximum of 150 years old. 

• 71 of the 72 single family homes were detached. Only one was attached. 

• 71 of the 72 participants owned their homes. Only one rented. 

Figure B-1 summarizes the participants’ description of the size of their home. 30 percent of 
homes were between 1,500 and 2,000 square feet. 

Figure B-1. Estimated Home Size in Square Feet, Excluding Garage and Patio (n=56) 

 
 

Participants reported their age, as summarized in Figure B-2. There is a clear pattern in 
participant age, with over 60% of participants reporting their age as over 55. This is a potentially 
important finding for future program planning and marketing. However, it should be noted that 
retired people have a tendency to be easier to reach via telephone, as they are more often home 
during the day. Thus it is possible that this finding is biased. 
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Figure B-2. Participant Age (n=70) 

 
 

Figure B-3 summarizes participants’ estimates of their annual household income, before taxes. 
Participants appear to have a rather wide range of income levels, centered around $50,000 to 
$75,000 annually. This is similar to the State of Illinois median income, which the U.S. Census 
Bureau reported as $68,958 for 2008.6  

FigureB-3. Participant Pre-tax Annual Household Income (n=61) 

 

                                                 

6 http://www.census.gov/hhes/www/income/statemedfaminc.html 
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Appendix C. Site Visit Form  

Site ID*

Contact*

Address*

Phone*

Name of field staff*

Visit date and time*

Gas or Electric*

Free Lighting 

Measures Offered 

During Audit

Quantity 

Installed Based 

on Database*

Quantity 

Installed  

Based On 

Participant 

Survey*

Quantity 

Installed 

Found 

During Site 

Visit

Number found in:

Living Room Bedroom Bathroom Closet Basement

Family Room Kitchen Hallway Garage Uninstalled

Laundry/ Utility Room Discarded

If discarded, why?

Number found in:

Living Room Bedroom Bathroom Closet Basement

Family Room Kitchen Hallway Garage Uninstalled

Laundry/ Utility Room Discarded

If discarded, why?

Number found in:

Living Room Bedroom Bathroom Closet Basement

Family Room Kitchen Hallway Garage Uninstalled

Laundry/ Utility Room Discarded

If discarded, why?

Total CFLs

Free Hot Water 

Measures Offered 

During Audit

Quantity 

Installed Based 

on Database*

Quantity 

Installed  

Based On 

Participant 

Survey*

Quantity 

Installed 

Found 

During Site 

Visit

Bathroom Kitchen Basement Garage Uninstalled

Laundry/ Utility Room Discarded

If discarded, why?

Bathroom Uninstalled Discarded

If discarded, why?

Water Heater Pipe 

Insulation  (# 3 of ft. long 

lengths of insulation)

Insulation Measures 

Installed 

Square Feet 

Installed Based 

on Database* 

(Zero means not 

installed)

Installed (Y/N) 

Based on 

Participant 

Survey*

Square Feet 

Installed 

Based on 

Site Visit

Thickness of  Insulation : inches

Check Type of Insulation: Loose Fiberglass Basement Fiberglass Batts

Cellulose (grayish material blown in) Other: Specify other:

Wall Insulation

 (square feet)

Sealing Measures 

Installed 

Installed (Y/N) 

Based on 

Database*

Installed (Y/N) 

Based on 

Participant 

Survey*

Installed 

(Y/N) Based 

on Site Visit

Air Sealing

Duct Sealing

Check Where Evidence of Air Sealing (Weather-stripping, Caulk or Expanding Spray Foam) Found:  Behind Kneewalls ___ 

Attic Hatch ___ Wiring Holes ___ Plumbing Vent ___Open Soffitt ___ Recessed Light ____ Furnace Flue or Duct Chaseways ___ 

Basement Rim Joists ___ Windows and Doors ____

http://www.energystar.gov/ia/partners/publications/pubdocs/DIY_Guide_May_2008.pdf for more information

Check Where Evidence of Duct Sealing Found:  Properly Sealed Ducts___ Registers and Grills Tightly Sealed___ Sealed Furnace 

and Filter Slot Well Insulated Ducts in Unfinished Areas___ Straightened Flexible Ducts with Improved Airflow___

http://www.energystar.gov/ia/products/heat_cool/ducts/DuctSealingBrochure04.pdf for more information

Other Questions/Notes

Technique: Check for presence of wall insulation by looking behind  2 to 3 wall plug outlets.  Estimate square footage of 

outside wall area.

Other Questions/Notes

Aerators  (# units)

Technique: Observe number of 3 foot length of pipe insulation placed on hot water pipes at the inlet and outlet of water 

heater.

Low-Flow Showerheads 

(# units)

Number found in:

23 watt CFLs

20 watt CFLs

Home Energy Performance Program On-Site Verification (*Denotes fields which must be filled out prior to site visit)

General information

N/A

Number found in:

Other Questions/Notes

N/A

Other Questions/Notes

Measure Verification

15 watt CFLS

Technique: Check with flow bags to be below 1.5 gpm in bathrooms and 2.2 gpm in kitchens.

Technique: Check with flow bags to be below 2.0 gpm in showerhead.

Technique: Enter attic and check for insulation type and thickness with ruler.  Estimate square footage of attic insulation. 

Attic Insulation 

(square feet) 

N/A

 



The Cadmus Group Inc. / Energy Services 60 

Appendix D. Training and HEP Process  

3-Week Training 

• Week 1: Staff from CSG’s corporate office in Westborough, Massachusetts travel to the 
field office located in Peoria to conduct a week-long training, modeled after BPI 
standards. The training includes instruction on the use of HomeCheck.  

• Week 2: Three days of local ride-along with experienced home auditors. 

• Week 3: Seven to eight trial HEP Audits are completed on Ameren Illinois employee-
volunteer homes. 

Future goals include BPI certification of HEP auditors and combustion safety training. 

HEP Audit Process 
The HEP Audit process is well-established and consistently followed by field staff. The process 
consists of the following: 

• Auditor arrives and conducts 10-minute participant interview, after which the auditor 
installs ISMs. 

o CFLS are installed in areas where burn time is greater than 3 hours per day (usually 
common areas and hallways), determined by homeowner interview. No cap exists on 
CFLs installs. If one auditor consistently installs more CFLs, the choices will be 
assessed by program implementers. 

o Sink aerators and low-flow showerheads are installed based upon the auditor’s best 
professional judgment.  

o Pipe insulation is installed up to 9 feet (up to 6” on hot pipes and 3” on cold pipes). 
No insulation is installed within 6 inches of a gas water heater flue. (CSG is 
examining the potential use of fiberglass pipe insulation, due to issues with safety 
concerns with gas water heaters and the proximity of the insulation to the flue.) 

o All ISMs must be installed at the time of the audit. Auditors are instructed to leave 
nothing uninstalled. 

• Auditor assesses the attic and basement for additional follow-up measures. 

o Opportunities for air sealing and insulation (wall, attic and basement) are assessed by 
the auditor. If conditions disqualifying the participant from receiving incentives are 
found, the auditor still completes the audit, ensuring that the participant knows the 
opportunities which exist without the incentive.  

o HVAC units are checked to determine SEER and AFUE levels.  

• The auditor, equipped with a laptop, wireless card, and printer, inputs the data set into 
HomeCheck and generates an audit report.  
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� The auditor reviews the recommendations with the participant. Each measure lists its 
cost, payback, savings and savings investment ratio (SIR), for both incented and non-
incented measures. The data is sent directly to the CSG database 

� A hard-copy report and lists of program HEP Program Allies and HVAC Program 
Allies are left behind.  

 



 

The Cadmus Group, Inc. 

57 Water Street, Watertown, MA 02472 � Telephone: 617.673.7000 � Fax: 713.637.7001 

An Employee-Owned Company � www.cadmusgroup.com 

 
 

Date:  February 9, 2011 

To: Karen Kansfield, Ameren Illinois  

From: Robert Huang, The Cadmus Group Inc. 

Re: Domestic Hot Water Savings Analysis Addendum to PY2 Multifamily 
and Home Energy Performance Reports 

 

In January 2010, Cadmus developed an engineering estimate of unit savings for domestic hot 

water (DHW) measures in follow up to the PY1 Home Energy Performance and Multifamily 

program evaluations. The purpose of this memo is to describe how these results, shown in 

Table 1, were calculated. 

Table 1. Domestic Hot Water Unit Savings Summary 

DHW Default Savings Estimates 

Type of Water 
Heater 

Faucet Aerator Low Flow Showerheads Pipe Insulation 

Single Family Multifamily Single Family Multifamily 
Single and 
Multifamily 

Savings Per Savings Per Savings Per Savings Per Savings Per 

Electric (in kWh) 30 aerator 37 aerator 240 
shower-
head 

264 
shower-
head  

51 
insulation 
job 

Gas (in therms) 1.2 aerator 1.6 aerator 10.6 
shower-
head  

11.7 
shower-
head  

2.3 
insulation 
job 

 

Aerators 

We calculated energy savings by assuming a decrease in flow rate through the aerators in both 

kitchen and bathroom faucets. This decrease in flow led to energy savings calculated for electric 

and gas water heaters, shown in Equations 1 and 2 below, respectively: 

Equation 1:  

Annual Electric DHW Savings (in kWh) per Person for bathroom and kitchen aerators = 

(8.33*1*TFRb*TIME*((TFRb-TFRe)/TFRb)*(Tin-Tout)*DAYh/3,413)/EFFelec 

Equation 2:  

Annual Gas DHW Savings (in therms) per Person for bathroom and kitchen aerators = 

(8.33*1*TFRb*TIME*((TFRb-TFRe)/TFRb)*(Tin-Tout)*DAYh/100,000)/EFFgas 

Where the constants in the equation are: 

• 8.33 lbs per gallon 

• 3,413 BTUs per kWh 
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• 100,000 BTUs per therm 

• 1 BTU/lb-degree F = amount of energy to raise 1 lb of water 1 degree F 

The inputs into Equations 1 and 2, as well as the results of the savings calculation, are shown in 

the Table 2. We then weighted the annual DHW savings per person by the ratio of kitchen to 

bathroom aerator PY1 installs. We multiplied the annual weighted DHW savings per person by 

the number of people living in the home and divided by the number of sinks per home to derive 

an annual per aerator savings for either single or multifamily homes in the Ameren Illinois 

service territory. 

Table 2. Assumptions Used in Aerator Calculation 

Estimate of Default Saving for Aerators 

Type of Water Heater Electric Gas 

Measure Name 
Kitchen 
Aerator 

Bathroom 
Aerator 

Kitchen 
Aerator 

Bathroom 
Aerator 

Number Installed at AIU 5 38 59 680 

Efficient Aerator Throttled Flow Rate (TFRe) 1.84 1.48 1.84 1.48 

Baseline Aerator Throttled Flow Rate (TFRb) 2.13 1.87 2.14 1.85 

Water Heater Recovery Efficiency (EFF) 100% 100% 77% 77% 

Tin (in oF) 53.9 53.9 53.9 53.9 

Tout (in oF) 80 80 80 80 

Length of Use (in min) per day per person 
(TIME) 

5 5 5 5 

Days per Year at Home (DAYh) 352.25 352.25 352.25 352.25 

Annual DHW Savings per Person 32 kWh 44 kWh 1.5 therms 1.8 therms 

Annual DHW Savings per Person Weighted 42.40 kWH 1.79 therms 

People per SF Home 2.67 people 2.67 people 

Sinks per SF Home 3.83 sinks 3.83 sinks 

Annual Savings per Aerator in SF Home  30  kWH  1.2  therms 

People per MF Home 2.14 people 2.14 people 

Sinks per MF Home 2.46 sinks 2.46 sinks 

Annual Savings per Aerator in MF Home  37  kWH  1.6  therms 

 

Showerheads 

We calculated energy savings by assuming a decrease in flow rate through low-flow 

showerheads. This decrease in flow led to energy savings calculated for electric and gas water 

heaters, shown in Equations 3 and 4 below, respectively: 

Equation 3:  

Annual Electric DHW Savings (in kWh) per Person for showerheads = 

(8.33*1*TFRb*TIME*((TFRb-TFRe)/TFRb)*(Tin-Tout)*DAYh/3,413)/EFFelec 
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Equation 4:  

Annual Gas DHW Savings (in therms) per Person for showerheads = 

(8.33*1*TFRb*TIME*((TFRb-TFRe)/TFRb)*(Tin-Tout)*DAYh/100,000)/EFFgas 

Where the constants in the equation are: 

• 8.33 lbs per gallon 

• 3,413 BTUs per kWh 

• 100,000 BTUs per therm 

• 1 BTU/lb-degree F = amount of energy to raise 1 lb of water 1 degree F. 

The inputs into Equations 3 and 4, as well as the results of the savings calculation, are shown in 

Table 3. We then multiplied annual savings per person by the number of people living in the 

home and divided by the number of sinks per home to derive an annual per aerator savings for 

either single or multifamily homes. 

Table 3. Assumptions Used in Low-Flow Showerhead Calculation 

Estimate of Default Saving for Low-Flow Showerheads 

Type of Water Heater Electric Gas 
Efficient Aerator Throttled Flow Rate (TFRe) 1.82 1.82 

Baseline Aerator Throttled Flow Rate (TFRb) 2.26 2.26 

Water Heater Recovery Efficiency (EFF) 100% 77% 

Tin (in oF) 53.9 53.9 

Tout (in oF) 105 105 

Length of Shower (in min) per day per person (TIME) 8.2 8.2 

Days per Year at Home (DAYh) 352.25 352.25 

Annual Savings per Person 161 kWh 7.1 therms 

People per SF Home 2.67 2.67 

Showers per SF Home 1.79 1.79 

Annual Savings per Showerhead in SF Home  240 kWh  10.6 therms 

People per MF Home 2.14 2.14 

Showers per MF Home 1.30 1.30 

Annual Savings per Showerhead in MF Home  264 kWh  11.7 therms 

 

Hot Water Pipe Insulation 

We calculated heat loss per area of pipe for insulated and non-insulated water pipe via  

Equations 5 and 6 below: 

Equation 5:  

Q/Ains = (T pipe – T amb)/Rins 

Equation 6:  

Q/Aunins= (T pipe – T amb)/Runins 
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Where: 

• Q/A = heat loss per area of pipe (BTU/hr-ft
2
) for non-insulated and insulated pipe 

• R = R-value of insulated and non-insulated pipe (hr- ft
2
-degreeF/Btu) 

• Tpipe = temperature of copper pipe 

• Tamb = temperature of ambient air 

The inputs into Equation 5 and 6, as well as the results of the heat loss per area calculation, are 

shown in Table 4 below.  

Table 4. Assumptions Used in Low-Flow Showerhead Calculation 

Pipe Heat Loss Assumptions 

Temperature of copper pipe ( Tpipe) 122 oF 

Temperature of ambient air (Tamb) 67.5 oF 

R-value of un-insulated pipe (Runins) 0.86 hr-ft2-oF/Btu 

R-value of insulated pipe (Rins) 2.79 hr-ft2-oF/Btu 

Efficiency of electric hot water heater (EFFelectric) 100%  

Efficiency of gas hot water heater (EFFgas) 77%  

AREApipe 0.46 ft2 

Calculation 

Q/A ins 19.47 Btu/hr-ft2 

Q/A unins 63.18 Btu/hr-ft2 

Conversion to Gas and Electric Water Heater Savings 

Pipe Insulation Annual Electric and Gas Water 
Heater Savings 

51 kWh 

2 therms 

 

We calculated annual savings with Equations 7 and 8 below: 

Equation 7: 

Pipe Insulation Annual Electric Water Heater Savings = (Q/Aunins - Q/Ains) * AREApipe * 

8,760)/EFFelectric /3,413 

Equation 8: 

Pipe Insulation Annual Gas Water Heater Savings = (Q/Aunins - Q/Ains) * AREApipe * 

8,760)/EFFgas /100,000 

Where the constants in the equation are: 

• 3,413 BTUs per kWh 

• 100,000 BTUs per therm 

• 8,760 hours per year  

The inputs into Equation 7 and 8, as well as the results of the annual savings calculations, are 

shown in Table 4 above.  
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1. Executive Summary 

Ameren Illinois’ New Heating and Cooling Equipment program (HVAC Program), implemented 
by Conservation Services Group (CSG), launched in Program Year 2 (PY2), which ran from 
June 1, 2009, to May 31, 2010. The HVAC Program provides incentives to encourage the 
purchase of energy-efficient central air conditioning (CAC), air source heat pumps (ASHPs), 
ground source heat pumps (GSHPs), and gas furnaces. The program also includes an incentive 
for right-sizing HVAC units according to Air Conditioning Contractors of America (ACCA) 
Manual J. The Cadmus Group, Inc. (Cadmus) conducted both process and impact evaluations of 
the program. Table ES-1 summarizes these PY2 HVAC Program evaluation tasks. In terms of 
impact evaluation, this report focuses on electric savings only. A separate memo will summarize 
gas savings results.  

Table ES-1. Summary of Evaluation Tasks for PY2 HVAC Program 

Action Impact Process Details 

Participant Survey   
Assessed freeridership, spillover, the federal tax credit, and program 
implementation 

Stakeholder Interviews   
Provided insight into program design and delivery through interviews 
with HVAC Program Allies, implementers, and managers 

Program Records 
Review 

  
Verified program records to evaluate the suitability and quality of 
data collected  

Field Measurements   
Monitored for a period of 4 to 6 weeks to understand the operation 
of the units over varying conditions. For two selected homes, quality 
installation information was collected as well. 

Impact Calculations   Estimated energy savings using energy-simulation models 

Secondary Research   Provided insight into similar program NTG ratios in other areas. 

 

Impact Evaluation Findings 

Gross Impact 

A summary of the gross impact evaluation findings are presented in Table ES-2, below. Table 
ES-2 shows the # installs, ex-ante/realized unit savings, and ex-ante/realized gross kWh and kW 
savings. We estimated the per unit savings using the ENERGY 10 energy simulation model to 
predict energy consumption of a home using data inputs from actual program installations and 
home size information from the Participant Survey. As shown in Figure ES-1, the following 
summarizes the gross impact findings: 

• Using ex ante unit savings estimates, total gross energy and demand savings were 
calculated to be 16,823 MWh and 9,981 kW.  

• After revising unit savings values for all the measures, realized gross energy and demand 
savings were estimated at 10,489 MWh and 5,260 kW for a realization rate of 62 percent.  
This reduction in gross savings was driven by lower realized unit savings estimates for 
early replacement and Manual J sizing and GSHP. Those reductions in savings were 
offset somewhat by the additional savings from ASHP heating – which were not 
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accounted for in the original savings estimates found in the 2008-2010 Ameren 
Residential Programs, Residential HVAC Program PY2 Implementation Plan. 

Table ES-2. PY2 HVAC Program Gross Electric Energy and Demand Savings 

 

Measure 

Annual Gross Savings 

# 
Installs 

Ex Ante 
Per Unit 
(kWh) 

Realized 
Per Unit 
(kWh) 

Ex Ante 
Total 
(MWh) 

Ex Ante 
Total 
(kW) 

Total 
Realized 
(MWh) 

Total 
Realized  

(kW) 

Early Replacement 
ASHP Cooling and 
CAC 

3865 2438       1,512      9,423      6,911      5,845       4,287 

Replacement at 
Burnout ASHP 
Cooling and CAC 

1116 300          373         335         246         417          305 

Manual J Sizing  1972 1600            98      3,155      2,314         194          142 

Subtotal of ASHP Cooling and CAC    12,913      9,471     6,455       4,734 

GSHP  Heating and 
Cooling  

399 9800       3,151      3,910         510      1,257          164 

ASHP Heating         565         4,919            -          2,777          362 

Subtotal of ASHP Heating and GSHP Heating and 
Cooling 

     3,910         510     4,034          526 

PROGRAM TOTAL   16,823     9,981  10,489      5,260 
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Figure ES-1. PY2 HVAC Program Ex Ante and Realized Gross Energy Savings  
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Net Impact 

Cadmus learned it was not possible to separate the effects of Federal tax credit from Ameren’s 
HVAC incentives (an issue that is national, not local to Ameren Illinois). Therefore, participant 
surveys were not used to quantify freeridership. Instead, we used the NTG ratio of 63 percent, 
based upon a review of other prior HVAC programs conducted in other areas. As shown in Table 
ES-3 and Figure ES-2,  using realized unit savings estimates, total net energy savings was 
calculated to be 6,631 MWh and 3,325 kW. 
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Table ES-3. PY2 HVAC Program Net Electric Energy and Demand Savings  

  
Measure 

Annual Net Savings  

NTG 
Ratio 

Total 
Realized 
(MWh) 

Total 
Realized  

(kW) 

Early Replacement ASHP Cooling and CAC 63%      3,695       2,710  

Replacement at Burnout ASHP Cooling and 
CAC 

63%         263          193  

Manual J Sizing  63%         122            90  

Subtotal of ASHP Cooling and CAC       4,080      2,993  

GSHP  Heating and Cooling  63%         795          104  

ASHP Heating  63%      1,756          229  

Subtotal of ASHP Heating and GSHP Heating 
and Cooling 

      2,550         333  

PROGRAM TOTAL      6,631     3,325  

 

Figure ES-2. PY2 HVAC Program Realized Net Energy Savings 
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Table ES-4 summarizes the ex ante and realized gross savings, realization rates for the different 
measures, and examines net savings under two different scenarios: with the current PY2 NTG 
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ratio of 63 percent (Retrospective) and the PY1 NTG ratio of 76 percent (Prospective).1 A 
prospective net total savings of 7,972 MWh was calculated. 

Table ES-4. Summary of Gross Savings, Realization Rates, and Prospective and 

Retrospective Net Savings 

Measure 

Ex Ante 
Gross 

Savings 
(MWh) 

Realized 
Gross 

Savings 
(MWh) 

Realiz. 
Rate 

PY1 
NTG 
Ratio 

Prospec-
tive Net 
Savings 
(MWH ) 

PY2 
NTG 
Ratio 

Retro-
spective 

Net 
Savings 
(MWh ) 

Early Replacement ASHP 
Cooling and CAC 

           9,423             5,845  62% 76%          4,442  63%          3,695  

Replacement at Burnout 
ASHP Cooling and CAC 

              335                417  124% 76%             317  63%             263  

Manual J Sizing             3,155                194  6% 76%             147  63%             122  

Subtotal of ASHP Cooling 
and CAC 

         12,913             6,455               4,906             4,080  

GSHP  Heating and Cooling             3,910             1,257  32% 76%             955  63%             795  

ASHP Heating               2,777  N/A 76%          2,111  63%          1,756  

Subtotal of ASHP Heating 
and GSHP Heating and 

Cooling 
           3,910             4,034               3,066             2,550  

Total          16,823           10,489               7,972             6,631  

 

Process Evaluation Findings 
• HVAC program participation was higher than expected. Stakeholders described the 

program as successful in terms of the number of installations performed and the savings 
achieved.  

• Most HVAC program participants are very satisfied. Participants rated their satisfaction 
with a number of program facets as 8 or higher (on a scale of 1 to 10) at least 80 percent 
of the time.  

• HVAC Program Allies felt the program increased business. In our interviews, Program 
Allies talked about how important the HVAC Program was to their businesses, especially 
in the current slow economy, and really appreciated the marketing support. 

• HVAC program rules are not being followed consistently. During the evaluation, two 
issues arose that warrant Ameren Illinois’ attention:  

                                                 

1 Although the program was not up and running in PY1, the 76% was the original default value and is used as a 
proxy. 
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o Twelve percent of respondents indicated Ameren incentives were mailed to them 
after the unit was installed, and 10 percent said the incentive was not listed on the 
invoice.  

o Three of the five participants who described their replaced units as not working 
received the $600 early replacement incentive (which was limited to only working 
units). The other two received the lower incentive of $110 for their non-working 
units. 

• Some surveyed participants felt incentives should be explained better. When asked what 
could be done to improve the HVAC program, 18 percent of respondents stated they 
thought the incentives could be better explained. Respondents indicated they were 
confused about how the incentive worked, specifically how it varied with the HVAC unit 
efficiency.  

• HVAC program administration could be improved. During the process interviews, 
Cadmus learned: 

o HVAC data collected were not cross-referenced or verified using existing 
databases at Ameren Illinois or CSG, and no link was established for residents 
who applied for both electric and gas incentives. Based on the program records 
review, Cadmus estimates 46 percent of participants applied for both electric and 
gas incentives.  

o HVAC Program Allies indicated the incentive application forms repeat 
information and are burdensome.  

o Program records review showed 6 percent of incented units in the database could 
not be verified in the invoices.  

o During impact calculations, Cadmus recognized better data on existing heating 
systems could be collected on existing systems to better analyze savings.  

Recommendations for future actions include: 

• CSG’s follow-up verification should include additional checks. CSG’s follow-up 
verification process should be expanded to: 1) include a call to program participants after 
installation confirming that Ameren Illinois incentives were subtracted from the total cost 
in the invoice, and were not to be mailed to them; and 2) ensuring those receiving Early 
Replacement HVAC incentives had operable units prior to replacement. Reminders of 
these two requirements should be provided to Program Allies on a continuing basis. 
Program Allies not following procedures should be identified immediately, and perhaps 
be removed from the program.  

• Review and revise marketing materials. Cadmus recommends Ameren Illinois review its 
HVAC incentive outreach materials, and those materials be redirected toward the 
homeowner; so homeowners better understand program requirements and benefits.  

• Improve application forms and integrate databases. The current standalone HVAC 
database should be integrated into CSG’s Core Application database; so it can be linked 
to other residential programs included in CSG’s database. The application should be a 
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single form for both gas and electric units. Both of these changes will help link gas and 
electric customer account information more effectively. In addition, the new “single 
form” application should gather more information on existing systems. When a gas 
furnace is replaced, the program should collect additional information (manufacturer, 
model, BTU/hr capacity, and AFUE)—beyond just age and fuel type—on the existing 
heating system. Heating system information should be collected for all heat pump 
installations, not just cooling system information. The program also should be collecting 
information on the new heat pump’s heating capacity in BTU/hr as well as information 
on the existing heating system (age, fuel type, manufacturer, model, BTU/hr capacity, 
and AFUE). Finally, there should be a way to indicate (possibly through a check-off box) 
whether the heat pump will be used to “replace” the existing heating system or “work in 
tandem” with the existing heating system.  

• Add a review function to database entry. We recommend Ameren Illinois add a 
procedure to verify consistency between application forms and the tracking database. 
Cadmus found a number of inaccuracies when we compared the tracking database to the 
participant forms.  
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2. Introduction  

Ameren Illinois’s New Heating and Cooling Equipment program (HVAC Program) is 
implemented by Conservation Services Group (CSG). The HVAC Program started in Program 
Year 2 (PY2), which ran from June 1, 2009 to May 31, 2010. The Program provides incentives 
to encourage the replacement of low-efficiency HVAC equipment with more efficient 
equipment, including central air conditioning, air source heat pumps, ground source (geothermal) 
heat pumps, and gas furnaces. The Program provides incentives for HVAC contractors to pass 
through to consumers, rather than requiring consumers to apply for a rebate. The baseline 
efficiency conditions for new heating and cooling systems are the applicable federal equipment 
standards. Historically, air conditioning systems tend to be oversized relative to the cooling load. 
The Program addresses this problem by providing an incentive for right sizing these systems 
according to Air Conditioning Contractors of America (ACCA) Manual J.  

Cadmus conducted both process and impact evaluations of the program; Table 1 summarizes 
these PY2 HVAC Program evaluation tasks. In terms of impact evaluation, this report focuses on 
electric savings only. A follow-up memo will address similar issues on the gas savings.  

Table 1. Summary of Evaluation Tasks for PY2 HVAC Program 

Action Impact Process Details 

Participant Survey   
Assessed freeridership, spillover, the federal tax credit, and program 
implementation 

Stakeholder Interviews   
Provided insight into program design and delivery through interviews 
with HVAC Program Allies and program implementers and 
managers 

Program Records 
Review 

  
Verified program records to evaluate the suitability and quality of 
data collected  

Field Measurements   
Monitored for a period of 4 – 6 weeks to understand the operation of 
the units over varying conditions. For two selected homes, quality 
installation information was collected as well. 

Impact Calculations   Estimated energy savings using engineering calculations  

Secondary Research   Provided insight into similar program NTG ratios in other areas. 

 

Program Description 
Ameren Illinois provided the first incentives for high-efficiency HVAC equipment replacements 
and installations in June of 2009. The Program is run by Ameren Illinois and CSG program 
managers, two account managers located in field offices, and administrative staff in the CSG 
office. CSG’s support staff includes an assistant responsible for compiling data collected from 
Incentive Applications, and marketing support staff. Program incentives range from $110 to 
$600 per measure. Table 2 summarizes the incentives offered for Program-eligible products: 
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Table 2. Summary of Incentives PY2 HVAC Program 

Action Incentive Details 

Early Replacement ASHP 
Cooling and CAC 

$600 
Replacing a working central air conditioner (CAC) or air source heat pump 
(ASHP) with a Seasonal Energy Efficiency Rating (SEER) of 10 or less with 
a new efficient unit  

GSHP  Heating and 
Cooling 

$600 Installing a new ground source heat pump (GSHP) 

Manual J Sizing  $120 
Correctly sizing new GSHP, CAC or ASHP based on Manual J 
specifications 

Replacement at Burnout 
ASHP Cooling and CAC 

$110 
Replacing a working CAC or ASHP with a SEER greater than 10 (or any 
non-working CAC or ASHP) with a new efficient CAC or ASHP 

New Gas Furnace (95% 
AFUE) 

$200 
Installing a new gas furnace with a Department of Energy’s Annual Fuel 
Utilization Efficiency (AFUE) rating of 95% or greater  

New Gas Furnace (92% 
AFUE) 

$125 Installing a new gas furnace with an AFUE rating of 92% or greater 

 

The program works as follows:  

• Ameren Illinois customers contact and schedule an appointment with an approved 
contractor, known as an HVAC Program Ally. 

• The HVAC Program Ally provides recommendations based on existing equipment 
installed in the residence and the residents’ preferences.  

• The HVAC Program Ally contacts CSG account managers to confirm the existing and 
replacement units’ eligibility for incentives using Preston’s Guide,2 and obtain a 
reservation, if necessary, for an Ameren Illinois incentive within 48 hours of the request.  

• For selected systems, CSG completes an on-site audit to verify the eligibility of existing 
HVAC units. 

• The HVAC Program Ally provides an estimate of installation/replacement costs and 
Ameren Illinois incentives available. 

• The HVAC Program Ally completes installation submits the following information to 
CSG: 

o High Efficiency Gas Furnace Program: manufacturer, model, BTU/hr input, 
AFUE rating of the new unit, and the fuel type, unit installation year (range) of 
the existing unit.  

o New Cooling Equipment Program: system type, Air-Conditioning, Heating, and 
Refrigeration Institute (AHRI) number, cooling capacity (tons), efficiency of the 
new unit; and the system type, age, cooling capacity, efficiency, manufacturer, 
and model of the existing unit.  

o Invoice with the Program incentive clearly listed and subtracted from the total 
cost.  

                                                 

2 Preston's Guide lists original manufacturer HVAC specifications for air conditioners, heat pumps, gas, oil furnaces 

by model number. 
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• After the installation is complete, the HVAC Program Ally submits the signed Incentive 
Application and invoice to CSG for approval and reimbursement. Invoices should show 
the Ameren Illinois incentive markdown and customer’s electric or gas account number. 

• CSG reviews and verifies the Incentive Application and supporting documentation, and 
provides reimbursement to the HVAC Program Ally, typically within two weeks. 

• For selected systems, CSG completes an onsite audit to verify the work was completed as 
described in the submitted application.  

• CSG inputs all data from the Incentive Application into its tracking system. 

• CSG invoices Ameren Illinois monthly for the cost of the program, including incentive 
money provided to the HVAC Program Allies.  

Ameren Illinois limits direct marketing activities for the HVAC Program, relying instead on 
established marketing networks of HVAC Program Allies. Two CSG account managers, located 
in the northern and southern sections of the service territory, serve as primary contacts for 
HVAC Program Allies. They host informational meetings, and participate in regional trade 
shows to increase the HVAC Program’s visibility. HVAC Program Allies are supplied with 
marketing materials and brochures. In addition, Ameren Illinois has placed a small number of 
advertisements in home and regional magazine publications to increase Program exposure.  

HVAC Program Allies are required to submit documentation of insurance and W9 forms, but no 
additional certification is necessary. At the end of PY2, the HVAC Program had 550 HVAC 
Program Allies on record.  

Evaluation Questions 
Cadmus designed the HVAC Program evaluation to answer the following questions:  

Impact Questions 

• What are the gross and net energy and demand savings attributable to the program?  

Process Questions 

1. How was the HVAC Program marketed and implemented? 

2. Did the program design change at all during implementation?  

3. How effective were the program marketing efforts? 

4. How well did Ameren Illinois and implementation team work together?  

5. Why did homeowners participate in the HVAC Program? 

6. How satisfied were HVAC Program participants with their experiences with 
HVAC Program Allies? 

7. What changes can be made to the HVAC Program’s design or delivery to improve 
its effectiveness?  





Ameren Illinois January 2011 

The Cadmus Group Inc. / Energy Services 13 

3. Evaluation Methods 

Data Sources 
The following data sources informed the impact and process evaluation: 

• Final PY2 program database (provided by CSG) 

• Information gathered through participant surveys 

• Information gathered through stakeholder interviews  

• Information gathered during program record reviews - HVAC New Cooling Equipment 
Program Incentive Applications and invoices. 

• Information gathered from other HVAC program evaluations to estimate the freeridership 
for the Program. 

Sampling Plan 
Cadmus developed a detailed sampling plan for the participant surveys, program record reviews,  
stakeholder interviews, and site visits. Details of the sampling plan are described below.  

Participant Survey and Program Records Review 

The sampling plans for the participant survey (sample size of 71) and records review (sample 
size of 70) were designed to provide results at 90 percent confidence and 10 percent precision. 
The participant survey sample started with a random sample of 300 HVAC Program participants 
who were then screened to eliminate those who also received the state rebates3 for efficient 
HVAC equipment that were available from January 31, 2010 through April 5, 2010. Because 
some of the state’s rebates were much higher than Ameren Illinois’s incentives,4 and were a 
“one-time event,” Cadmus believed their inclusion in the participant survey would potentially 
bias results.  
 

Seventy-one participant surveys were conducted in August 2010. The survey was designed to 
estimate net-to-gross (NTG) by asking a series of questions to examine freeridership, spillover 
and the relative influence of federal tax credits and Ameren Illinois’ incentives. In addition, 
participants were asked a series of questions about customer satisfaction, program 
implementation, and reasons for participation. Cadmus also collected demographic information. 
The survey instruments are included in Appendix A and demographic results are included in 
Appendix B.  

                                                 

3 http://www.commerce.state.il.us/dceo/Bureaus/Energy_Recycling/hvac.htm. These funds came through the State 
Energy Efficient Appliance Rebate Program (SEEARP), part of the American Recovery and Reinvestment Act 

of 2009.  
4 Central Air Conditioners ≥SEER 16 : $500: Air Source Heat Pumps ≥SEER 16 $1,000; Propane Furnaces AFUE ≥ 

95% $350; Gas Furnaces AFUE ≥ 95% $350; Gas Boilers AFUE ≥ 90% $1,200;  
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For the program record review, Cadmus reviewed a random sample of seventy program 
measures for the electric program. Cadmus reviewed the following program forms to compare 
against the database tracking system: 

• HVAC New Cooling Equipment Program Incentive Application, filled out by the HVAC 
Program Ally and the customer, and 

• Invoices for equipment purchased.  

Data in the numerous forms and invoices were compared to the program database for possible 
documentation errors that would affect the program savings estimates.  

Stakeholder Interviews 

Cadmus requested a list of utility and implementer contacts from Ameren Illinois, and balanced 
the proposed number of interviews (n=5) between the three stakeholder groups (Ameren Illinois 
program managers, CSG program implementers, and HVAC Program Allies) to gain the 
broadest possible perspective on the program. 

Cadmus conducted the stakeholder interviews in June 2010, using a series of questions tailored 
to the HVAC Program. The questions focused on suggested target attainment, implementation, 
procedure, and tried to assess what worked well and where opportunities for improvement 
existed.  

Site Visits 

Cadmus conducted 31 site visits in June 2010, and installed meters to collect data for the PY3 
evaluation. During the visits, technicians installed electric power meters on the new cooling 
units. Cadmus will also collect energy use data from GSHPs during the heating season to 
calculate heating consumption. Metering results will be fully evaluated in the PY3 HVAC 
Program Evaluation. A list of the sites visited is provided in Appendix C. 

Impact Calculations 
Cadmus used Energy 10 software5 to calculate program energy savings and compare to the ex 
ante unit savings values from Ameren Illinois’ implementation plan.  For each measure, Cadmus 
ran two simulations – one home oriented north-south and the other east-west – and averaged 
them to estimate the energy use of the measure.  The standard home used for most measures in 
the model was a two story 1,700 square foot home, which approximately matched the average 
home square footage of program participants responding to the Participant Survey.  Based upon 
an examination of the HVAC PY2 database, a 3- ton cooling unit was assumed.6  The climate 
zone selected was Springfield, Illinois, which best represented the Ameren Illinois territory.  We 
estimated the average summer thermostat settings of 76.4 degrees F based upon indoor 

                                                 

5 ENERGY-10 software is a home energy simulation tool that analyzes—and illustrates—the energy and cost 

savings achievable through different energy efficient design strategies. Hourly energy simulations quantify, assess, 
and depict energy savings from measures such as day lighting, passive solar heating, natural ventilation, well-
insulated envelopes, better windows, lighting systems, and mechanical equipment. 

6 For the GSHP savings, based upon field data, an average home was estimated to be 2,645 square feet (based on 

data gathered in the field at homes with GSHPs) with larger units at 4.33 tons cooling capacity.  
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temperature data measured from a sample of 30 homes.  Heating thermostat settings were set to 
70 degrees based upon participant survey data.   

Cadmus examined data collected during the HVAC program to establish the efficiency of 
installed measures. Table 3 below shows the results of this analysis. All installed measure 
efficiencies are based upon efficiency of installed measures (SEER, COP, etc.) found in the 
HVAC PY2 database.  Baseline efficiencies are based upon the currently available standard 
efficiency for that technology, unless the measure was early replacement.7  ASHP heating 
savings were estimated using two different baselines – electric resistance and ASHP.  GSHP 
heating savings were estimated using an ASHP baseline. The proportion of participants with 
each baseline system was determined based on surveys of HVAC Program Allies.  ASHP 
heating ex ante savings were not estimated in Ameren Illinois’ implementation plan. 

Table 3. Installed Measure and Baseline Energy Efficiency Data Used in  

ENERGY 10 Models  

Measure Baseline Efficiency 
Installed Measure 

Efficiency 
Type of Efficiency 

Metric 

Early Replacement ASHP Cooling and CAC 8.6 15.2 SEER 
Replacement at Burnout ASHP Cooling and 
CAC 

13 15.5 SEER 

GSHP Cooling Replace at CAC Burnout 13 25.2 SEER 

GSHP Heating (Replaces ASHP) 
2.5 at 17 degrees F 
3.6 at 47 degrees F 

4.3 COP 

AC Manual J Sizing   15 SEER 

ASHP Heating (Replaces Electric Heat) 1 
2.5 at  17 degrees F 
3.7 at 47 degrees F 

COP 

ASHP Heating(Early Replacement ASHP) 
1.61 at 17 degrees F 
2.52 at 47 degrees F 

2.5 at  17 degrees F 
3.7 at 47 degrees F 

COP 

ASHP Heating (Replacement at ASHP 
Burnout) 

2.3 at 17 degrees F 
3.5  at 47 degrees F 

2.5 at  17 degrees F 
 3.7 at 47 degrees F 

COP 

 

                                                 

7 The baseline efficiency for the Early Replacement of ASHP and CAC measure was established by examining PY2 

Database and determining the efficiency of the replaced unit.   
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4. Program Results 

Impact Findings – Gross Savings 
The total ex ante gross energy savings based on program participation was 16,823 MWh and 
9,981 kW. After revising unit savings values for all the measures, realized gross energy and 
demand savings were estimated at 10,489 MWh and 5,260 kW for a realization rate of 62 percent 
(See Figure 1 below).  This reduction in gross savings was driven by lower realized unit savings 
estimates for early replacement and Manual J sizing and GSHP. Those reductions in savings 
were offset somewhat by the additional savings from ASHP heating – which were not accounted 
for in the original savings estimates found in the 2008-2010 Ameren Residential Programs, 
Residential HVAC Program PY2 Implementation Plan. 

Figure 1. PY2 HVAC Program Ex Ante and Realized Gross Energy Savings 
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Table 4 shows greater detail on the manner in which gross savings was calculated. For each 
measure, Table 4 lists out the following information on gross savings: 

• # Installs is the number of measures installed in PY2 based on the PY2 HVAC database.  
In total 8,242 measures were installed.  47% of the installs were early replacement of 
ASHPs and CAC.  A total of 399 GSHPs were installed. 

• Ex Ante Per Unit (kWh) are the unit savings found in the 2008-2010 Ameren Residential 
Programs, Residential HVAC Program PY2 Implementation Plan, Submittal Date:  
8/28/09.   
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• Realized Per Unit (kWh) are the unit saving established by the Cadmus Group using the 
Energy 10 simulation model.  (See Evaluation Methods for more detail.)   

• Ex Ante Total (MWh) is calculated by multiplying the # Installs by the Ex Ante Unit 
Savings to establish the ex ante gross savings.  

• Ex Ante Total (kW) was established by multiplying the ex ante gross savings by the 
appropriate end use coincidence factor listed in Table 5. The coincidence factors were 
calculated directly from hourly end-use load shapes. Hourly end-use load shapes were 
developed from engineering models for the Midwestern region of the United States, 
which were then calibrated to long-term weather conditions in Ameren Illinois’ service 
area.  

• Total Realized (MWh) is calculated by multiplying the # Installs by the Realized Per Unit 
Savings to establish the realized gross savings. 

• Total Realized (kW) was established by multiplying the realized gross savings by the 
appropriate end use coincidence factor listed in Table 5.   

A number of conclusions can be reached when examining Table 4 below regarding the ex ante 
and realized unit savings: 

• Early Replacement ASHP Cooling and CAC Ex Ante Unit Savings Were Too High. 

The realized unit savings of 1,512 kWh, based upon Energy 10 model simulations, was 
similar to unit savings derived from power metering data on 20 HVAC units at homes in 
the Ameren Illinois territory.8  Based on information reviewed, Cadmus understands that 
the ex ante unit savings estimates were based on increases in efficiency from 8 to 14 
SEER compared to the efficiency increase - 8.6 to 15.2 SEER (based upon HVAC PY2 
data) – used in the Energy 10 model simulations. Cadmus understands that a similar 
simulation, based on DOE2 modeling, was used to develop the ex ante unit savings. 
However, we were unable to obtain and compare the exact model simulations. The 
difference in results may be due to the assumptions around home size, baseline 
configuration, home orientation, or weather data.   

• Replacement at Burnout ASHP Cooling and CAC Ex Ante Unit Savings Were Too 

Low. Cadmus estimated unit savings to be 373 kWh savings compared to ex ante unit 
savings of 300 kWh.  Once again, these unit savings estimates were similar to unit 
savings derived from power metering data on 20 HVAC units at homes in the Ameren 
Illinois territory.  Based on information reviewed, Cadmus understands that the ex ante 
unit savings estimates were based on increases in efficiency from 13 to 14 SEER 
compared to the efficiency increase - 13 to 15.5 SEER (based upon HVAC PY2 data) – 
used in the Energy 10 model simulations.   Although going from a SEER 13 to SEER 
15.5 saves more energy than going from 13 to 14, the different efficiency inputs do not 
account for the entire unit savings difference. Once again, Cadmus was unable to obtain 
and compare the exact model simulations and differences may be due to different 
assumptions for home size, baseline configuration, home orientation, or weather data. 

                                                 

8 Cadmus metered power usage of the HVAC units of 20 CAC and ASHP sites in AIU territory in the summer of 

2010.  Full results of these tests will be part of the PY3 evaluation. 
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• GSHP Ex Ante Unit Savings Were Calculated Differently. Ex ante unit savings of 9,800 
kWh were based upon increases in efficiency from replacing an electric resistance/CAC 
system (COP 1/SEER 13) with a GSHP (COP 4/ SEER 20).  Based on data on existing 
measures and information from HVAC Program Allies, Cadmus estimated that the 
GSHPs replaced gas furnaces 73 percent of the time and ASHPs 27 percent of the time. 
Zero savings were claimed from the proportion of heat pumps replacing gas furnaces. In 
addition, Energy 10 GSHP installations were modeled as much larger units than used for 
CAC and ASHP (4.33 tons versus 3 tons) and placed in larger homes (2,645 square feet 
versus 1,700 square feet) based upon data collected during site visits at homes with 
GSHPs.9  Using the Energy 10 simulation models, GSHP unit cooling savings were 
established as 871 kWh cooling savings assuming a SEER 13 baseline unit. GSHP unit 
heating savings were established as 8,443 kWh using an ASHP as baseline.   

• ASHP Unit Heating Saving Were Not Estimated in the Past.  ASHP heating saving was 
a significant portion of the realized unit savings and were not part of the ex ante gross 
savings estimates. Similar to the manner in which GSHP heating savings were 
established, Cadmus estimated that the ASHPs replaced the following percentage of 
heating units:  37% gas furnaces, 49% ASHP, and 15% electric resistance. Zero savings 
were claimed for that proportion replacing gas furnaces. Using the Energy 10 model, 
ASHP unit heating savings were established as 11,652 kWh, 4,270 kWh, and 615 kWh 
for electric resistance, early replacement ASHP, and replacement at burnout ASHP as the 
baseline, respectively.   

• Ex Ante Manual J Sizing Unit Savings Were Too High. Correctly sizing equipment 
theoretically saves energy based on the following logic: 1) equipment such as furnaces 
and air conditioners initially operate at lower than nameplate efficiency until reaching 
steady state; 2) correctly sized equipment has longer run cycles and thus fewer on/off 
cycles; and 3) correctly sized equipment operates in a low efficiency mode less often than 
an oversized piece of equipment. Savings are a function of how long it takes equipment 
to reach steady state, the length of a normal cycle in relation to the warm up time, and the 
increase in a run cycle by carefully sizing equipment. Over-sizing air conditioners is 
common practice, however energy savings from correctly sizing the units have not been 
definitively proven. A 2008 examination10 of central air conditioning (CAC) systems in 
Wisconsin found that over 70 percent oversized (33 percent by a ½ ton and 40 percent by 
a ton). However, this Wisconsin study, which looked at 2 homes, and another in 
Florida11, which looked at three homes, could not conclusively determine any savings. 
Both studies relied on gathering energy use data on oversized and right-sized units 
cooling the same home. The Wisconsin study reduced size from three tons to two tons 
and the Florida study on average reduced CAC size by 31 percent. In the Wisconsin 

                                                 

9 Cadmus metered power usage of 10 GSHP units in AIU territory in the summer of 2010.  Full results of these tests 

will be reported in the PY3 evaluation results. 
10Piff, Scott, 2008. “Central Air Conditioning in Wisconsin”, Energy Center of Wisconsin Report Number 241-1, 

May 2008. (http://www.ecw.org/ecwresults/241-1.pdfhttp://www.ecw.org/ecwresults/241-1.pdf) 
11 Sonne, Jeffrey K., Danny S. Parker, and Don B. Shirey III. 2006. “Measured Impacts of Proper Air Conditioner 

Sizing in Four Florida Case Study Homes,” Florida Solar Energy Center Report FSEC-CR-1641-06, October 

25, 2006. Available from www.fsec.ucf.edu. 
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study, in one home the reduced power requirements were offset by increased run time 
and in the other energy savings, after adjusting for temperature differences, were not 
found. In the Florida study, two of the three homes actually used more energy with the, 
right-sized unit. Based on our research and discussions with HVAC experts, Cadmus has 
not found a definitive field study that provides a sound estimate of savings from “right-
sizing.” Cadmus reviewed the ex ante estimates for Manual J sizing of AC ex ante unit 
savings, and was unable to confirm the 1,600 kWh estimated. Cadmus conducted two 
simulation runs to independently estimate savings – the first assuming that a 15 SEER 
unit was right sized from 3.0 tons to 2.5 tons and second assuming that 15 SEER unit was 
right sized from 3.5 to 2.5 tons. The average energy savings from these simulations, 98 
kWh, was an order of magnitude lower than the 1,600 kWh ex ante estimate. Other 
studies12 on the effect of over sizing CAC equipment are consistent with Cadmus’ 
estimate.  

Table 4. PY2 Electric Energy and Demand Gross Savings for HVAC Program 

  
Measure 

Annual Gross Savings 

# 
Installs 

Ex Ante 
Per Unit 
(kWh) 

Realized 
Per Unit 
(kWh) 

Ex Ante 
Total 
(MWh) 

Ex Ante 
Total (kW) 

Total 
Realized 
(MWh) 

Total 
Realized  

(kW) 

Early Replacement ASHP 
Cooling and CAC 

3865 2438       1,512       9,423      6,911      5,845       4,287 

Replacement at Burnout 
ASHP Cooling and CAC 

1116 300          373          335         246         417          305 

Manual J Sizing  1972 1600            98       3,155      2,314         194          142 

Subtotal of ASHP Cooling and CAC    12,913      9,471     6,455       4,734 

GSHP Cooling Replace at 
CAC Burnout 

399            871             -             348   

GSHP Heating (Replaces 
ASHP) 

        108          8,443             -             910   

GSHP  Heating and Cooling 399 9800       3,151       3,910         510      1,257          164 

ASHP Heating (Replaces 
Electric Heat) 

        133        11,652             -          1,544   

ASHP Heating (Replacement 
at ASHP Burnout) 

        167             615             -             103   

ASHP Heating(Early 
Replacement ASHP) 

        265          4,270             -          1,130   

ASHP Heating          565          4,919             -          2,777          362 

Subtotal of ASHP Heating and GSHP Heating and Cooling      3,910         510     4,034          526 

PROGRAM TOTAL   16,823     9,981  10,489      5,260 

                                                 

12 http://www.advancedenergy.org/buildings/knowledge_library/heating_and_cooling/seer_facts_bulletin.pdf 
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Table 5. Coincidence Factors 

Unit Coincidence Factor* 

HVAC  0.0007334205  

Heat Pumps 0.000130413 

*The Cadmus Group Inc: Ameren Illinois Utilities Portfolio Cost-Effectiveness Evaluation, December 30, 2009. 

Impact Findings – Net Savings 
Cadmus recognized that estimating freeridership would be challenging because of the influence 
of the federal tax credit for energy efficient HVAC measures (30 percent of the costs, up to 
$1,500). When asking participants about their purchasing habits without the Ameren Illinois 
incentive, we understood that participants might not be able to separate the effect of the program 
discount from the influence of the tax credit. While we attempted to isolate the program effects, 
our survey results were inconclusive because participants do not make decisions on individual 
components, but rather on the full incentive package.  

Without a participant survey results to rely upon, Cadmus conducted secondary research and 
examined other recent HVAC program evaluations and their estimates of the degree of 
freeridership. As shown in Table 6, Cadmus found an average NTG ratio 63 percent (37 percent 
freeridership) from other studies.13  

Table 6. Net-to-Gross Estimated from Other HVAC Program Evaluations 

Net to Gross  Source 

50%  Unpublished evaluation study of midwestern utility, 2010.  

52% 
 New Jersey’s Clean Energy Program Residential HVAC Impact Evaluation and Protocol 
Review, June 1009 Table 6-16  

80%  Overview of DEER NTFR Update Process for 2006-2007 Programs, Table 3-2. (SEER >15)  

55% 
 Evaluation Measurement and Verification of the California Public Utilities Commission HVAC 
High Impact Measures and Specialized Commercial Contract Group Programs 2006-2008 
Program Year, SDG&E 3029 and SCE 2507, Table 6-44  

74% 
 The Sun Devil In The Details: Lessons Learned from Residential HVAC Programs in the 
Desert Southwest, Navigant Consulting, 2010  

58% 
RESIDENTIAL CENTRAL AC REGIONAL EVALUATION FREE-RIDERSHIP ANALYSIS Final 
Report October 2009, Prepared for: Connecticut Light & Power and United Illuminating, (Table 
2 for CL&P)  

74% 
 RESIDENTIAL CENTRAL AC REGIONAL EVALUATION FREE-RIDERSHIP ANALYSIS 
Final Report October 2009, Prepared for: Connecticut Light & Power and United Illuminating, 
(Table 3 for United Illuminating)  

63%  Average  

 

                                                 

13 Cadmus understands that there may be differences between early replacement and burnout free-ridership.  

However, secondary research did not reveal any studies that reported differences in NTG ratios.  
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Gross savings were multiplied by the NTG ratio to establish net savings.  As shown in Figure 2 
and Table 7, using the Cadmus estimated unit savings, net realized energy and demand savings 
were calculated to be 6,631 MWh and 3,325 kW..  

Figure 1. PY2 HVAC Program Realized Net Energy Savings* 
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Table 7. PY2 Electric Energy and Demand Net Savings for HVAC Program 

 

  
Measure 

Annual Net Savings  

NTG 
Ratio 

Total 
Realized 
(MWh) 

Total 
Realized  

(kW) 

Early Replacement ASHP Cooling 
and CAC 

63%      3,695       2,710  

Replacement at Burnout ASHP 
Cooling and CAC 

63%         263          193  

Manual J Sizing  63%         122            90  

Subtotal of ASHP Cooling and 
CAC 

      4,080      2,993  

GSHP  Heating and Cooling  63%         795          104  

ASHP Heating  63%      1,756          229  

Subtotal of ASHP Heating and 
GSHP Heating and Cooling 

      2,550         333  

PROGRAM TOTAL      6,631     3,325  

Spillover 

The participant survey also asked a number of questions to determine if any spillover resulted 
from program participation. Forty-one percent of respondents reported that they had purchased 
other ENERGY STAR qualified equipment and appliances after participating in the HVAC 
program. Additional verification would be required to precisely determine additional energy and 
demand savings due to spillover;14 as such we are reporting spillover as a qualitative result only. 

Program Records Review 

Cadmus examined 44 HVAC New Cooling Equipment Program Incentive Application forms 
(Application Forms), representing 70 electric measures, by comparing them to the HVAC 
database. In addition, the invoices that accompanied the Application Forms were reviewed.  

One issue found in our review was that six percent (four out of 62 measures) of invoices did not 
specify the measure indicated in the database and Application Form. In one case, the invoice 
stated “furnace replacement” when the application indicated that both an air conditioning and 
heating system was being replaced. In another, the invoice said “coil replacement” rather than 
mentioning the entire AC unit listed in the database. In the last case, the invoice mentioned one 
air conditioner replacement while two were identified in the database. However, we do not 
believe these errors impacted savings estimates. 

Cadmus also discovered that for 9 percent of the Application Forms (four out of 44 applications), 
the existing unit’s SEER on the incentive application did not match the database. Cadmus 

                                                 

14 On site verification of exactly what was purchased and the alternatives to that purchase would be necessary to 

verify and quantify spillover.  
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examined the incentive received for these applications because CAC and ASHP incentives are 
based on the existing unit’s SEER (See Table 2). Table 4 shows that the incentive paid was based 
on the more conservative value between the database and application form.  

Table 4. Mismatched Existing AC Unit SEER Rating 

Value in Data Base Value in Application Form Incentive 

8.5 10.5 $110 – Received incentive for unit greater than 10 
10 9.2 $600 – Received incentive for ER of unit of 10 or less  
Blank 10.5 $110 - Received incentive for unit greater than 10 
8.3 Blank $600 - Received incentive for ER of unit of 10 or less  

 

Cadmus also found other minor data entry errors, including:  

• Twenty-five percent of the Application Forms had an error in the contact information. 
Ten of the eleven errors were the phone number.  

• Ten percent of the “date received” fields on the Application Form did not match the 
database. Of the six records where this was found, four were due to the fact that the date 
received stamp was not found on the application form. 

• Fourteen percent of the existing equipment model on the Application Form did not match 
the database. Of the six incidents, three were due to blanks.  

• Nine percent of the existing equipment cooling capacity on the Application Form did not 
match the database. Of these four differences, two were due to blanks.  

• Nine percent of the new equipment SEER on the Application Form did not match the 
database. Of these four differences, two were due to blanks.  

During the program records review, Cadmus noted that certain key information was not collected 
on heating systems to allow for better impact estimations. Because incentives are not based on 
the efficiency of the existing gas furnace, only system age and fuel type of the old system is 
captured on the High Efficiency Gas Furnace Program Application. In addition, the HVAC New 
Cooling Equipment Program Incentive Application only captures information on the existing 
cooling system. For future evaluations, Cadmus recommends capturing efficiency and capacity 
on existing as well as new heating systems to allow for better savings estimates on heating 
systems. Also, Cadmus recommends Ameren Illinois request information on any supplemental 
heating used by homes with either ASHP or GSHP units on extremely cold winter days.  

Process Findings  

Participant Survey Findings 

Below are the major topics of inquiry from the survey along with results and conclusions:  

General Questions about the HVAC Program 

As shown in Table 5, participants became aware of the HVAC Program mainly through contact 
with dealers, installers, or contractors, followed by a smaller share seeing advertisements or 
hearing about the program through word of mouth. 
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Table 5. Program Awareness  

How did you become aware of the program? Frequency Percent 

 Contact with installer, dealer, or contractor 47  61.0  
Print advertisement 12  15.6  
Word of mouth 5  6.5  
Advertisement on TV 4  5.2  
Letter from contractor 2  2.6  
Website 2  2.6  
Through utility contacts 2  2.6  
Phone call from contractor 1  1.3  
Presentation at the mall 1  1.3  
Radio 1  1.3  

 

As shown in Table 6, over 80 percent of survey respondents participated in the HVAC Program 
to save money or because they were planning to install a new HVAC system.  

Table 6. Reasons for Participating  

Why did you participate in the program? Frequency Percent 

Wanted to save money 29 42.0 
Was planning to install new heating or cooling system in near future 27 39.1 
Needed to install new heating or cooling system in home (old one was in disrepair) 9 13.0 
Wanted to save energy 3 4.3 
Wanted to reduce environmental impact 1 1.4 

 

As shown in Table 7, 94 percent of participants indicated the contractor did visit the home and 
inspect the old unit after being contacted. 

Table 7. Unit Inspected After HVAC Program Ally Contact  

Did the contractor visit your home and 
inspect your old unit after you contacted 
him? 

Frequency Percent 

Yes 66 94.3 
No 4 5.7 

 

Over 90 percent of participants stated the incentive was clearly listed on the invoice (Table 8) In 
addition, a separate related question revealed that one person indicated they had not received a 
price quote or invoice for the cost of the new equipment.  
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Table 8. Incentives Listed on the Invoice 

Was the incentive clearly listed on the invoice? Frequency Percent 

Yes 55  90.2  
No 6  9.8  

 

As shown in Table 9, 12 percent of respondents (or eight respondents) stated that Ameren 
Illinois’ incentive was mailed after installation. This goes against program procedures, which 
require the Program Allies to include the incentive as a line item reduction in the invoice. Of 
those eight respondents, one said he had not received the incentive yet, two said it took 21 days 
to receive it, and three said it took 30 days to receive it. (Two did not know.)  

Table 9. Received Incentive after Installation 

Was the incentive included in your bill or invoice as a reduction in cost or did you 
receive money back after the equipment was installed? 

Frequency Percent 

Incentive was included in the final bill as a incentive 59 88.1 
Incentive was mailed after the unit(s) were installed 8 11.9 

 

As shown in Table 10, 80 percent of the heating units still worked when being replaced. The gas 
furnace incentive could be applied to both working and non-working existing systems.  

Table 10. Status of Replaced Heating Unit  

What did the new heating unit replace? Frequency Percent 

Old heating unit that still worked 40 80.0 
Old heating unit that did not work anymore 10 20.0 
New heating unit did not replace an old unit 0 0.0 

 

As shown in Table 11, 87 percent of the cooling units still worked when being replaced. Of the 
five respondents that stated that the old cooling unit did not work anymore, two received the 
$600 incentive for early replacement of a central air conditioner and another for early 
replacement of an ASHP. The $600 incentive was limited to early replacement of working units. 

Table 11. Status of Replaced Cooling Unit  

What did the new cooling unit replace? Frequency Percent 

Old cooling unit that still worked 39 86.7 
Old cooling unit that did not work anymore 5 11.1 
New cooling unit did not replace an old unit 1 2.2 

 

As shown in  
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Table 12, 61 percent of participants did not know if Manual J was used or not. The high 
percentage of “don’t know” responses seems to indicate that sizing issues were not discussed 
with HVAC Program participants.  
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Table 12. Status of Replaced Heating Unit 

Was your new cooling unit sized using 
Manual J for an additional $120 incentive? 

Frequency Percent 

Don't know 43 60.6 
Yes 12 16.9 
No 16 22.5 

 

As shown in Table 13, on a scale of 0 to 10 (with 10 meaning “very satisfied”), participants 
ranked the HVAC Program Ally’s quality of installation 8 or higher 97 percent of the time.  

Table 13. Rating of HVAC Program Ally Installation Quality  

How satisfied are you with quality of 
installation? 

Frequency Percent 

7 2 2.9 
8 1 1.4 
9 10 14.3 
10 57 81.4 

 

As shown in Table 14, on a scale of 0 to 10 (with 10 meaning “extremely well”), participants 
ranked the HVAC Program Ally’s explanation of the incentives 8 or higher 85 percent of the 
time.  

Table 14. Rating of HVAC Program Ally Explanation of Incentives 

How would you rate how well the HVAC 
Program Ally explained the incentives? 

Frequency Percent 

0 1 1.4 
2 1 1.4 
5 1 1.4 
6 2 2.9 
7 5 7.2 
8 15 21.7 
9 8 11.6 
10 36 52.2 

 

Survey respondents were asked how the incentives could be explained better. As shown in  
Table 15, this open-ended question led to a wide variety of responses. However, one third 
requested more clarity in the explanation of the incentives and another third asked for leave-
behind information regarding the incentive. 

Table 15. Better Ways to Explain Incentives 

How could the incentives be more effectively explained? Frequency Percent 

Better clarity in the explanation so that one understands the level of the incentive 8 33.3 
Needed a leave-behind flyer or information sheet that explained the program 8 33.3 
Some information provided via a bill stuffer 6 25.0 
Spread the word about the incentives through email 1 4.2 
Spread the word about the incentives through newspaper and TV PSAs 1 4.2 
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As shown in Table 16, on a scale of 0 to 10 (with 10 meaning “very satisfied”), participants 
ranked the HVAC Program Ally’s professionalism 8 or higher 100 percent of the time.  

Table 16. Rating of HVAC Program Ally Professionalism  

How satisfied are you with quality of installation? Frequency Percent 

8 7 9.9 
9 4 5.6 
10 60 84.5 

 

As shown in Table 17, on a scale of 0 to 10 (with 10 meaning “very satisfied”), participants 
ranked their new equipment’s energy savings 8 or higher 81 percent of the time.  

Table 17. Rating of Satisfaction with Savings 

How satisfied are you with the energy savings? Frequency Percent 

4 1  1.8  
5 3  5.3  
6 3  5.3  
7 4  7.0  
8 12  21.1  
9 12  21.1  
10 22  38.6  

As shown in Table 18, on a scale of 0 to 10 (with 10 meaning “very satisfied”), participants 
ranked the overall program 8 or higher 89 percent of the time.  

Table 18. Rating of HVAC Program Overall  

How satisfied are you with overall HVAC 
Program? 

Frequency Percent 

3 1 1.4 
5 1 1.4 
6 1 1.4 
7 5 7.0 
8 15 21.1 
9 5 7.0 
10 43 60.6 

 

Survey respondents were asked what could be improved about the HVAC Program. As shown in 
Table 19, most participants wanted a larger incentive. Others thought program the marketing 
could be improved. For example, one participant stated: 

“They need to make the consumer more aware. The information they send in the 
brochures all looks the same, so I don't know if I'm reading new relevant information. 

Quite frankly, it needs to scream at a person, this will help you save money and energy, 

so the graphics need to be better.” 

Others thought better information was needed on how the incentive worked. For example, 
participants stated: 
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“My problem I had is that you had to have a 10 SEER or less in your old unit in order to 

qualify for the full $600 incentive; mine tested out at 10.2, even though it was only rated 

at 10. I just didn't think it was fair, because it was such a fine line the way they calculate 

it. When you bought it, it qualified for a 10 SEER, but the way they measured it, it was 

10.2.” 

“It just seems to me there's not a lot of information out there, and tie it into savings; how 

you could advertise; because everyone's bills and energy use are different; to understand 

the different between an 8 SEER efficiency air conditioner and a 10 SEER air 

conditioner, or an 85 percent efficiency furnace and a 95 percent efficiency furnace.” 

“I thought it was a bit confusing out there with the different ratings and different 

incentive levels. It didn't matter what the energy efficient rating of the old equipment was, 

if it was old or too small for the house. They looked at the efficiency of it in the home and 

not from the manufacturer.” 

Table 19. Suggested Improvements to the HVAC Program 

What could be improved about the HVAC Program? Frequency Percent 

Higher incentives 17 60.7 
Better marketing 5 17.9 
Better explanation of the incentive 5 17.9 
Real time thermostat adjustments 1 7.0 

 

Questions about Thermostat Usage 

As shown in Table 20, only 34 of the 55 respondents who have programmable thermostats 
actually use the automatic settings. Twenty-one percent of respondents used a non-
programmable thermostat. In addition, respondents indicated that on average they use their 
cooling equipment 19 weeks per year. 

Table 20. Type of Thermostat 

What type of thermostat do you use at home? Frequency Percent 

I have a programmable thermostat, and I use the automatic settings 34 48.6 
I have a programmable thermostat but I don't use the automatic settings 21 30.0 
I have a non-programmable thermostat 15 21.4 

 

Survey respondents were asked a series of questions regarding their summer and winter 
temperature settings. As shown in  

Table 21 and 26, temperature settings varied as participants moved from being at home, at work, 
to asleep at night and there were more savings when using a programmable thermostat with 
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automated settings.15 The largest change came when they went on vacation. This was consistent 
across all thermostat types.  

 

Table 21. Average Temperature Settings by Thermostat Type, and  

Home Occupancy Type, Winter 

Type of Thermostat 

Average 
Winter 

Temperature 
Setting 

Decrease In 
Temperature 

Setting 
Overnight 

Decrease In 
Temperature 
Setting When 

at Work 

Decrease In 
Temperature 

When on 
Vacation 

I have a non-programmable 
thermostat 

70.60 1.93 1.67 9.93 

I have a programmable thermostat but 
I don't use the automatic settings 

66.38 1.24 1.24 5.71 

Subtotal 68.14 1.53 1.42 7.47 
I have a programmable thermostat, 
and I use the automatic settings 

64.74 2.38 1.68 4.85 

All 70.52 2.06 1.66 7.36 

 

Table 22. Average Temperature Settings by Thermostat Type and Home 

Occupancy, Summer 

Type of Thermostat 

Average 
Summer 

Temperature 
Setting 

Increase In 
Temperature 

Setting 
Overnight 

Increase In 
Temperature 
Setting When 

at Work 

Increase In 
Temperature 

When on 
Vacation 

I have a non-programmable 
thermostat 

74.80 -0.67 0.00 1.87 

I have a programmable thermostat but 
I don't use the automatic settings 

76.10 -0.24 0.48 2.14 

Subtotal 75.56 -0.42 0.28 2.03 
I have a programmable thermostat, 
and I use the automatic settings 

71.68 0.44 2.62 3.62 

All 74.74 0.00 1.46 3.50 

 

Stakeholder Interview Findings 

The Cadmus Group conducted a series of interviews with Ameren Illinois program managers, 
CSG program implementers, and HVAC Program Allies to understand the details of how the 
program is implemented, what has worked well, and what could be improved from a variety of 
perspectives.  

The interviewed stakeholders – program managers, program implementers, and HVAC Program 
Allies – consider the program successful in terms of the number of installations performed. The 
Program exceeded its goals for savings and participation. HVAC Program Allies talked about 
unprecedented numbers of HVAC installs and company-distributed “Million Dollar Sales” 

                                                 

15 These results are being used in the HEP Program Evaluations, where programmable thermostat savings are being 

estimated. 
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plaques because of the confluence of Ameren Illinois’ incentive, state rebates, and the federal tax 
credit. 

HVAC program allies promote the HVAC Program throughout Ameren Illinois’ service territory 
by using Ameren Illinois brochures and other marketing materials. In addition, CSG hosts 
informational sessions regularly to reach out to HVAC Program Allies and educate them on 
promotion approaches.  

CSG reimburses HVAC Program Allies twice per month. The quick turnaround has several 
benefits. First, most HVAC Program Allies, with assurances of quick payment, are comfortable 
with the required HVAC Program policy of offering the incentive up front to the program 
participant. This leads to a more streamlined experience for the program participant because 
Ameren Illinois’ incentive is applied directly to the invoice in the form of an upfront discount. 
The program participant does not have to wait for a check from Ameren Illinois or from the 
HVAC Program Ally contractor. This is also a benefit to the program ally, as in the past, these 
types of programs were slow to pay, which made their participation more of a burden than a 
benefit. Because they now enjoy quick payment on substantial incentives, contractors stated that 
being an HVAC Program Ally is an absolutely essential part of their business, particularly in 
today’s slow economy. The 550 HVAC Program Allies that joined in PY2 are an indicator of the 
program’s success. 

HVAC Program Allies indicated that the incentive application forms repeat information and are 
burdensome, and that they would prefer a single form for both electric and gas incentives. Using 
a single form for both gas and electric units also could assist in more effectively linking gas and 
electric customer account numbers as currently applications are not combined or even cross-
referenced between gas and electric accounts of the same customer.  

Concern was raised during the interviews regarding whether incentives are consistently provided 
to customers as the program requires. While Ameren Illinois designed the program to reduce 
customers’ initial costs for purchasing upgraded, energy-efficient HVAC units, as our Participant 
Survey confirmed, some contractors do not list the incentive on the invoice, but rather send 
checks to participants after receiving reimbursements from CSG.  
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5. Conclusions and Recommendations 

The following conclusions are based on findings presented in the previous chapters. 

• HVAC program participation was higher than expected. Interviewed stakeholders 
described the program as very successful in terms of the number of installations 
performed and savings achieved. It also has enrolled a large number of HVAC Program 
Allies.  

• Most HVAC program participants are very satisfied. Participants in the HVAC Program 
rated their satisfaction with the explanations of incentives, installation quality, 
professionalism, and energy savings as 8 or higher (on a scale of 0 to 10) at least  
80 percent of the time.  

• HVAC Program Allies believe the program increased business. In our interview, HVAC 
Program Allies talked about how important the HVAC Program was to their businesses, 
especially in a down economy and really appreciated the marketing support. The twice a 
month payments from CSG to the HVAC Program Allies was cited as a major reason for 
program success – streamlining the process for home owners (who get the incentive 
directly from the HVAC Program Ally on the invoice) and making the program very 
attractive to contractors (550 of which are HVAC Program Allies).  

• HVAC program rules are not being followed consistently. During the evaluation, two 
issues arose that warrant the attention of Ameren Illinois: 

o During process interviews, program managers and implementers expressed concern 
that some HVAC Program Allies were not deducting the program incentive directly 
off the invoice but instead reimbursing the homeowner after receiving a check from 
CSG. Cadmus confirmed that this concern was very real in the participant survey, 
where 12 percent of respondents indicated that program incentives were mailed to 
them after the unit was installed and 10 percent said the incentive was not listed on 
the invoice. (See Table 8 and Table 9)  

o During the participant survey, five out of 45 respondents stated that the old cooling 
unit replaced did not work anymore. Three of those five actually received the $600 
early replacement incentive. The $600 incentive was limited to early replacement of 
WORKING units. Although a very limited sample, these data indicate there may be 
some $600 incentives being received inappropriately. (See Table 11)  

• Ex Ante HVAC program unit savings should be revised. By using program measure 
efficiency in data simulation models, Cadmus estimated realized unit savings values 
lower than Ameren Illinois’ estimates, resulting in a realization rate of about 15 percent. 
(See Error! Reference source not found.)  

• Participants would like better incentive explanations. When asked what could be done 
to improve the HVAC program, 18 percent of respondents stated they thought the 
incentives could be better explained (see Table 19). Respondents indicated they were 
confused about how the incentive worked, specifically how it varied with the HVAC unit 
efficiency.  
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• HVAC program administration could be improved. During the process interviews, two 
administrative problems with the HVAC Program were mentioned: 

o HVAC data collected are not cross referenced or verified using Ameren Illinois’ 
customer information system or CSG’s Core Application, and no link was 
established for residents applying for both electric and gas incentives (when the 
accounts were held separately).  

o HVAC Program Allies indicated the incentive application forms repeat 
information and are burdensome, and a single form, for both electric and gas 
incentives, would be useful.  

In addition, the program records review revealed a number of errors when comparing the 
database to the application forms. The most significant was that 6 percent of incented 
units in the database could not be verified in the invoices. During impact calculations, 
Cadmus recognized that better data could be collected on existing systems to better 
understand savings.  

Based on our review, Cadmus offers the following recommendations: 

• CSG’s follow-up verification should include additional checks. CSG’s follow-up 
verification process should be expanded to: 1) include a call to program participants after 
installation confirming that Ameren Illinois incentives were subtracted from the total cost 
in the invoice and not mailed to them; and 2) ensure those receiving Early Replacement 
HVAC incentives had operable units prior to replacement. Reminders of these two 
requirements should be provided to Program Allies and on a continuing basis. Program 
Allies not following procedures should be identified immediately and perhaps be 
removed from the program.  

• Review and revise marketing materials. Cadmus recommends that the outreach material 
on the Ameren Illinois HVAC incentives be reviewed and revised to be geared toward the 
homeowner, in layman terms, so they better understand the incentives, efficiency 
requirements, and potential cost savings. 

• Improve application forms and integrate databases. The current standalone HVAC 
database should be integrated into CSG’s Core Application16 which will allow it to link 
gas and electric customer information and link to other residential programs. A unique 
identifier for each site should be assigned to a customer, rather than separate IDs for the 
electric and gas accounts. In addition the application form should be a single form for 
both gas and electric units to assist in linking gas and electric customer account 
information more effectively. 

• Gather More Data On Existing Systems. The new “single form” application should 
gather more information on existing HVAC systems. For instance, a gas furnace 
replacement measure should collect additional information (manufacturer, model, 
BTU/hr capacity, and AFUE)—beyond just age and fuel type—on the existing heating 

                                                 

16  CSG’s Core Application is the main program used to effectively schedule, intake field data and provide 

quantitative analysis to meet Ameren Illinois’ data needs. 
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system. Heat pump measures should collect both existing heating and cooling 
information (age, fuel type, manufacturer, model, BTU/hr capacity, and AFUE ) as well 
as data on the new heat pump’s heating capacity in BTU/hr. Finally, there should be a 
way to indicate (possibly through a check-off box) whether the heat pump will be used to 
“replace” the existing heating system or “work in tandem” the existing heating system.  

• Add a review function to database entry. Due to the inaccuracies found when comparing 
the tracking database to participant forms, we recommend that Ameren Illinois add a 
procedure to verify consistency between application forms and the tracking database. 
Discrepancies should be addressed immediately. 

• Revise unit savings estimates. We recommend Ameren Illinois use the realized unit 
savings estimates shown in Table 4. 
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Appendix A. Participant Survey Instrument 

 

Ameren Illinois Utilities Residential New Heating & Air Conditioning Equipment Program 
Participant Survey 

 

NOTE: 

1. Questions were asked of all respondents unless indicated otherwise. 

2. Open-ended responses are captured in the file “Ameren IL HVAC Open Ends.xls” 

3. A code of -8 means the respondent answered, “Don’t know” 

4. A code of -9 means the respondent Refused to answer the question. 

 

Screening Questions 

 

Q1  Are you the person in your home who knows the most about taking part in 
Ameren's New Heating & Air Conditioning Equipment Program? 

1 Yes [SKIP TO Q2] 

2 No 

-8 Don’t know 

-9 Refused 

 

 

Q1A   May I please speak to the person in your household who knows the most about  

  the program? 

1 Yes  

2 No [SET CALLBACK] 

-8 Don’t know [THANK AND TERMINATE] 

-9 Refused [THANK AND TERMINATE] 

 

Q2First I want to ask you some general questions about your experience with 

Ameren’s Program. How did you become aware of this program? Was it from… 

[READ LIST] 

Q2_1  Mailed letter from a home heating and cooling contractor in your area 

Q2_2  Phone call from a home heating and cooling contractor 

Q2_3  The Ameren website or the Act on Energy website 

Q2_4  Another website [SPECIFY] 

Q2_5  Word of mouth 

Q2_6  Print advertisement from an HVAC contractor in your area 

Q2_7  Print advertisement from Ameren 

Q2_8  Or some other way [SPECIFY] 
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Q2_9  Don’t Know 

Q2_10  Refused  

Q2_11*  Contact with installer, dealer, or contractor  

Q3  Why did you decide to take part in the program? [DO NOT READ LIST] 

1 Needed to install a new home heating or cooling system in my home (old 

one was in disrepair) 

2 Was planning to install a new home heating or cooling system in my 

home in the near future 

3 My contractor recommended I replace my system now 

4 Wanted to save money  

5 Wanted to save energy 

6 Wanted to reduce environmental impact/ environment 

7 Other [SPECIFY] 

-8 Don’t Know 

-9 Refused  

 

Q4 Now I have some questions regarding the process of purchasing your new 
heating or cooling unit for your home.  

After contacting the contractor for information about a new heating or cooling 
system, did they visit your home and inspect the old unit? 

1 Yes 

2 No  

-8 Don’t Know 

-9 Refused  

 

Q5 Did the contractor explain the Ameren discounts that were available to help you 
purchase energy efficient heating and cooling equipment for your home? 

 

1 Yes  

2 No 

-8 Don’t know 

-9 Refused 
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Q6 On a scale of 0 to 10, where 0 means the contractor did not explain the discounts 
at all and 10 means the contractor explained the discounts extremely well , how 
well did the contractor explain the discount you could get for purchasing energy 
efficient heating and/or cooling equipment for your home? 
 

 ____ [RECORD RESPONSE]  

-8 Don’t Know 

-9 Refused 

 

Q7 How could information on the Ameren discounts be more effectively explained 
and provided? 

 
[RECORD RESPONSE] 

Q8 Did the contractor give you either a price quote or invoice for the cost of the new 
equipment? 

1 Yes  

2 No [SKIP TO Q10] 

-8 Don’t know 

-9 Refused 

 

Q9 Was the Ameren discount for energy efficient home heating and cooling 
equipment clearly listed on the price quote or invoice? 

1 Yes 

2 No 

-8 Don’t know 

-9 Refused 

 

Q10 Was the Ameren discount included in your invoice or final bill as a reduction in 
your cost, or did you receive money back after the equipment was installed?  

1 The Ameren discount was included in the final bill as a discount [SKIP TO 

Q12] 

2 The Ameren discount was mailed after the unit(s) were installed  

3 Other [SPECIFY] 

-8 Don’t know [SKIP TO Q12] 

-9 Refused [SKIP TO Q12] 
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Q11   How much time passed after the installation before you received money back? 

1 Specify time in days  

2 Did not receive the money 

-8 Don’t know 

-9 Refused 

 

 

Q11A   [IF Q11 = 1]  

 

  [RECORD NUMBER OF DAYS] 

 

Q12 On a scale of 0 to 10, where 0 means very dissatisfied and 10 means very 
satisfied, how satisfied were you with the promptness of the HVAC contractor in 
getting back to you and setting up the appointment to install the new heating and 
air conditioning equipment you purchased? 

____ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

Q13 On a scale of 0 to 10, with 0 meaning very dissatisfied and 10 meaning very 
satisfied, how satisfied are you with the quality of the installation for the new 
heating and air conditioning equipment you received? 

____ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

Q14 On a scale of 0 to 10, with 0 meaning very dissatisfied and 10 meaning very 
satisfied, how satisfied were you with the professionalism of the HVAC 
contractor? 
____ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

 

Q15 What energy-efficient heating and air conditioning equipment did you purchase 
using the Ameren discount? [MULTIPLE ANSWERS OKAY] 

1 Mentioned 
0 Not mentioned 
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Q15_1  SEER 14 or greater central air conditioner that replaced a unit with lower than 10 SEER 

for a $600 discount  

Q15_2  SEER 14 or greater air source heat pump that replaced a unit with lower than 10 SEER 

for a $600 discount  

Q15_3  SEER 14 or greater central air conditioner for a $110 discount 

Q15_4  SEER 14 or greater air source heat pump for a $110 discount 

Q15_5  Geothermal heat pump for a $600 discount 

Q15_6  Natural gas forced air furnace AFUE 92% (Efficiency rating) for a $125 discount 

Q15_7  Natural gas forced air furnace AFUE 95% (Efficiency rating) for a $200 discount 

Q15_8  Don’t Know  

Q15_9 Refused  

Q16 [IF Q15 =2, 4, 5, 6 OR 7] What did the new heating equipment replace? 
[MULTIPLE ANSWERS OK] 

 

Q16_1 An old heating unit that still worked. 

Q16_2 An old heating unit that did not work anymore. 

Q16_3 The new heating unit did not replace an old unit.  

Q16_4  Don’t Know 

Q16_5  Refused  

 

Q17 [IF Q15 = 1, 2, 3,4, OR 5] What did the new cooling equipment replace? 
[MULTIPLE ANSWERS OK] 

 

Q17_1 An old cooling unit that still worked. 

Q17_2 An old cooling unit that did not work anymore. 

Q17_3 The new cooling unit did not replace an old unit.  

Q17_4  Don’t Know 

Q17_5  Refused  

 

Q18 Was your new central air conditioner or air source heat pump right-sized using 
manual J for an additional $120 discount? 

1 Yes 

2 No  

-8 Don’t know 

-9 Refused 
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Q19 What type of thermostat do you use to adjust the temperature in your home? 

 

1 I have a programmable thermostat, and I use the automatic settings 

2 I have a programmable thermostat but I don’t use the automatic settings 

3 I have a non-programmable thermostat  

-8 Don’t know [SKIP TO Q22] 

-9 Refused [SKIP TO Q22] 

 

Q20  What are the temperature settings in winter (when you are heating your home) 
and… 

___ [RECORD DEGREES]  

-8 Don’t know 

-9 Refused 

 

Q20_1  At home 

Q20_2  Asleep at night 

Q20_3  At work during the day  

Q20_4 Away on vacation  

 

Q21 What are the temperature settings in the summer (when you are cooling your 
home) and… 

  

___ [RECORD DEGREES] 

-8 Don’t know 

-9 Refused 

 

Q21_1 At home 

Q21_2 Asleep at night   

Q21_3 At work during the day 

Q21_4 Away on vacation  
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Q22 [IF Q15 = 1,2,3,4, or 5] How many weeks out of the year do you use your energy-
efficient central air conditioner, air source heat pump or geothermal heat pump to 
cool your home? 

___ [RECORD RESPONSE] 

-1  CATI Error 

-8 Don’t Know 

-9 Refused 

 

Q23 On a scale of 0 to 10, with 0 meaning very dissatisfied and 10 meaning very 
satisfied, how satisfied are you with the energy savings generated by the new 
heating and/or air conditioning equipment? 
___ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

Q24  Overall, on a scale of 0 to 10 , where 0 means very dissatisfied and 10 means 
very satisfied, how satisfied were you with Ameren’s New Heating and Air 
Conditioning Equipment Program overall?  
____ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

Q25 What could be improved about Ameren’s New Heating and Air Conditioning 
Equipment Program, if anything?  
[RECORD RESPONSE] 

 

Q26  [ASK QUESTIONS Q26 ON IF Q15= 1, 2, 3, 4, OR 5 OTHERWISE SKIP TO 
Q32] 

Now I have a few questions about the energy efficient cooling equipment 
installed in your home. 

 If the Ameren discount had not been available, would you have installed a new 
energy-efficient cooling system in your home, either now or at some point in the 
near future?  

1 Yes 

2 No [SKIP TO Q32] 

-8 Don’t know 

-9 Refused 
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Q27 Were you planning to purchase a new cooling system before you heard about the 
program? 

 

1 Yes 

2 No 

-8 Don’t know 

-9 Refused 

 

Q28 At the time you first heard about the Ameren discount for energy efficient home 
cooling equipment had you already installed your new cooling equipment, or had 
you previously purchased energy-efficient cooling equipment for your house? 

 

1 Yes 

2 No 

-8 Don’t know 

-9 Refused 

 

Q29 If the Ameren discount had not been available, would you have installed a 
different type of cooling system from the one you did install?  

1 Yes 

2 No [SKIP TO Q31] 

-8 Don’t know [SKIP TO Q31] 

-9 Refused [SKIP TO Q31] 

 

Q30  What would you have installed?  

1 A system with less cooling capacity  

2 A less efficient cooling system  

3 A different type of cooling technology (i.e. If Q15= 2 (air sourced heat pump) or 3 

(geothermal heat pump), then a central air conditioner) 

4 Other [SPECIFY] 

-8 Don’t know 

-9 Refused 
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Q31 Would you have installed the cooling system at a different time if the Ameren 
discount had not been available?  

1 Yes, later in the same year 

2 Yes, later, in 1 or 2 years 

3 Yes, later, in 3 to 5 years 

4 Yes, later, after more than 5 years 

5 Yes, I would have installed sooner 

6 No, I would have installed it at the same time 

-8 Don’t know 

-9 Refused 

 

Q32  [ASK QUESTIONS Q32 ON IF Q15 = 2, 4, 5, 6 OR 7, OTHERWISE SKIP TO 
Q38] 

Now I have a few questions about the energy efficient heating equipment 
installed in your home. 

 If the Ameren discount had not been available, would you have installed a new 
energy-efficient heating system in your home either now or at some point in the 
near future?  

1 Yes 

2 No [SKIP TO Q38] 

-8 Don’t know 

-9 Refused 

 

Q33 Were you planning to purchase a new heating system before you heard about 
the program? 

1 Yes 

2 No 

-8 Don’t know 

-9 Refused 

 

Q34 At the time you first heard about the Ameren discount for energy efficient home 
heating equipment had you already installed your new heating equipment, or had 
you previously purchased energy-efficient cooling equipment for your house? 

1 Yes 

2 No 

-8 Don’t know 

-9 Refused 
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Q35 If the Ameren discount had not been available, would you have installed a 
different type of heating system from the one you did install?  

1 Yes 

2 No [SKIP TO Q37] 

-8 Don’t know [SKIP TO Q37] 

-9 Refused [SKIP TO Q37] 

 

Q36  What would you have installed?  

1 A system with lower heating capacity 

2 A less efficient furnace 

3 Other [SPECIFY] 

-8 Don’t know 

-9 Refused 

 

Q37 Would you have installed the heating system at a different time if the Ameren 
discount had not been available?  

1 Yes, later in the same year 

2 Yes, later, in 1 or 2 years 

3 Yes, later, in 3 to 5 years 

4 Yes, later, after more than 5 years 

5 Yes, I would have installed sooner 

6 No, I would have installed it at the same time 

-8 Don’t know 

-9 Refused 
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Federal Tax Credit Battery 

 

Q38 I have a few questions to ask you about the federal tax credits (30% of the cost of 

materials and labor, up to $1,500) available for energy efficient HVAC measures. 

 

When you bought your [ENERGY-EFFICIENT HVAC UNIT IDENTIFIED IN Q15] 

did you know that a federal tax credit was available if you installed this equipment 

in 2009 or 2010? 

 

1 Yes 

2 No [SKIP TO Q43] 

-8 Don’t know [SKIP TO Q43] 

-9 Refused [SKIP TO Q43] 

 

Q39  Did you apply, or are you planning to apply for the federal tax credit? 

1 Yes 

2 No  

-8 Don’t know 

-9 Refused  

 

Q40 Can you tell me about how much your [ENERGY-EFFICIENT EQUIPMENT 
TYPE IDENTIFIED IN Q15] cost, including the cost of installation? 

 

____ [RECORD RESPONSE] 

-8 Don’t know  

-9 Refused  

 

Q41 Which of the following discounts were needed to get you to buy the [ENERGY-
EFFICIENT HVAC UNIT IDENTIFIED IN Q15] 

1 The Ameren discount only  

2 The tax credit only  

3 Both the Ameren discount and tax credit 

4 Neither 

-8 Don’t know  

-9 Refused 
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Q42 On a scale of one to 10, where 0 means very unlikely and 10 means very likely, if 
you had ONLY received the Ameren discount, how likely would you have 
purchased the [ENERGY-EFFICIENT HVAC UNIT IDENTIFIED IN Q15]?  

____ [RECORD RESPONSE] 

-8 Don’t Know 

-9 Refused 

 

 

New Heating and Air Conditioning Equipment Spillover Battery 

 

Q43 Now I'd like to ask you about any energy saving actions you may have taken on 
your own since you completed the New Heating and Air Conditioning Equipment 
program. 

Since participating in the program, have you purchased any other energy efficient 
equipment or appliances for your home? 

 

1 Yes 

2 No 

-8 Don’t Know 

-9 Refused 

 

Q44  Please describe any additional energy efficient equipment or appliances added: 

 

[RECORD RESPONSE] 

 

Q45 Do you know if the [SPECIFY EQUIPMENT OR APPLIANCE FROM Q44] is 
ENERGY STAR-qualified? 
 

1 Yes 

2 No 

-8 Don’t Know 

-9 Refused 
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Q45A  [IF Q45 = 1] Which equipment is ENERGY STAR qualified? 

 

[RECORD RESPONSE] 

 

 

ARP Non-Participant Screening 

 

ANP1 Now I have a few questions about appliances. 
  

Have you gotten rid of an operating refrigerator or freezer in your home over the 
past year—since April 2009?  

 

1 Yes, refrigerator(s) 

2  Yes, freezer(s) 

3  Yes, both appliances 

4  No [SKIP TO DEM1] 

-8 Don’t know [SKIP TO DEM1] 

-9 Refused [SKIP TO DEM1] 

 
 

ANP1R  [IF ANP1 = 1 OR 3] How many refrigerators did you get rid of?  

 

____ [RECORD RESPONSE] 

-8 Don’t know  

-9 Refused 

 
 

ANP1F  [IF ANP1 = 2 OR 3] How many freezers did you get rid of?  

 

____ [RECORD RESPONSE] 

-8 Don’t know  

-9 Refused 
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ANP2  Did the appliance(s) work?  

1  Yes  

2  No [SKIP TO DEM1] 

3  Not all appliances worked, but some did  

-8 Don’t know [SKIP TO DEM1]  

-9 Refused [SKIP TO DEM1] 
 

ANP3  Did you have the [REFRIGERATOR, FREEZER] picked up through the Ameren 
Illinois Utilities program where a contractor for Ameren picks up and recycles old, 
operating refrigerators and freezers and you received $35 for your participation? 

 

1  Yes [SKIP TO DEM1] 

2  No 

3  Not all appliances were recycled through the program, but some were  

-8 Don’t know [SKIP TO DEM1]  

-9 Refused [SKIP TO DEM1] 
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Appliance Characteristics 

 
 

ANP4_1  [IF ONE APPLIANCE DISCARDED] Now I'm going to ask you some specific 
questions about the [REFRIGERATOR, FREEZER] you got rid of. [SKIP TO 
ANP5] 

 

[IF MORE THAN ONE APPLIANCE DISCARDED] Was the most recent working 
appliance you got rid of a refrigerator or a freezer? 

 

1  Refrigerator [SAY: Thank you. Please answer the following questions with 
only that [REFRIGERATOR, FREEZER] in mind] 

2  Freezer [SAY: Thank you. Please answer the following questions with 

only that [REFRIGERATOR, FREEZER] in mind] 

-8 Don’t know [SKIP TO DEM1] 

-9 Refused [SKIP TO DEM1] 
 

ANP5  At the time you discarded it, approximately how old was the [REFRIGERATOR, 
FREEZER]?  

 

____ [RECORD YEARS] 

-8 Don’t know  

-9 Refused 
 

ANP6  For most of 2009, where did you have the [REFRIGERATOR, FREEZER] in your 
home? [READ LIST] 

  

1  Kitchen 

2  Garage 

3  Porch/patio 

4  Basement 

5  Other [SPECIFY] 

-8 Don’t know  

-9 Refused 
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ANP7  How would you describe the condition of the [REFRIGERATOR, FREEZER] you 
got rid of? 
  

Would you say …? [READ, RECORD ONE RESPONSE ONLY.] 

 

1  It worked and was in good physical condition. 

2 It worked but needed repairs or had some problems (Example: It 

wouldn’t defrost) 

-8 Don’t know  

-9 Refused 
 

ANP8  Did you replace the [REFRIGERATOR, FREEZER]? 

 

1  Yes 

2 No [SKIP TO ANP12] 

-8 Don’t know [SKIP TO ANP12] 

-9 Refused [SKIP TO ANP12] 

 

ANP9  What did you replace it with? 

 

1  A brand new ENERGY STAR [REFRIGERATOR, FREEZER] 

2  A brand new non-ENERGY STAR [REFRIGERATOR, FREEZER]  

3  A used [REFRIGERATOR, FREEZER] to replace it. 

-8  Don’t Know [SKIP TO ANP12] 

-9  Refused [SKIP TO ANP12] 

 

ANP10  Did you buy your replacement appliance from …? [READ LIST] 

 

1  A National Retailer or big box store, such as Sears, Home Depot, or Best 

Buy 

2  A locally-owned appliance dealership or store 

3  Individual 

-8 Don’t know  

-9 Refused 
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[IF ANP9= 3, THEN ASK ANP11] 

 

 ANP11  What would you estimate the age of your replacement appliance to be? 

 

____ [RECORD YEARS] 

-8 Don’t know  

-9 Refused 

 

ANP12 How did you get rid of your old [REFRIGERATOR, FREEZER]?  

 

 [DON’T READ, BUT PROMPT IF NEEDED: “Did you give it away or sell it?”] 

 

1  Took it to a recycler or scrap dealer. 

2  Took it to the dump or threw it away. 

3  Sold it to a friend, acquaintance or relative. 

4  Sold it to a used refrigerator/freezer dealer. 

5  Sold it via garage sale, estate sale, or newspaper ad. 

6 Sold it when you moved to new occupant. 

7  Gave it away to a friend or family member. 

8  Left it out on the curb with a “free” sign on it. 

9  Hired someone to pick it up (for junking or dumping). 

10  Dealer I bought a new one from took it away. 

11  Left it behind when moved (for new occupant). 

12  Other [SPECIFY] 

-8 Don’t know  

-9 Refused 
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Demographics 

 

DEM1  Finally, I have a few questions that will greatly help us analyze our survey 
information. As we mentioned earlier, your responses are kept confidential. 

 

Which one of the following best describes the type of home in which you live?  

 

1 A single-family detached (no common walls) 

2 A single-family attached (at least one common wall with the surrounding 

dwellings, such as a town home, patio home, or condo) 

3 Multi-family home, such as an apartment (requires a different family living 

above or below, such as an apartment) 

4 A mobile home or trailer 

5 Other [SPECIFY]  

-8 Don’t know 

-9 Refused 

 

DEM2  What is the approximate age of your home? 

 

1 Record Age 

-8 Don’t know 

-9 Refused 

 

DEM2_QTY  Age of home in years 

 

 [RECORD RESPONSE] 

 

DEM3  About how large is your home in square feet, excluding your garage and/or 
patio?  

1 Under 1,000 square feet 

2 1,000 – less than 1,500 square feet 

3 1,500 – less than 2,000 square feet 

4 2,000 – less than 2,500 square feet 

5 2,500 – less than 3,000 square feet 

6 More than 3,000 square feet [SPECIFY]  

-8 Don’t know 

-9 Refused 
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DEM4  Is your home 

 

1 All electric 

2 Gas and electric 

3 Some other combination of energy sources [SPECIFY] 

-8 Don’t know 

-9 Refused 

 

DEM5  Do you own or rent your home? 

 

1 Own 

2 Rent 

3 Other [ASK TO SPECIFY THEN CODE AS CLOSEST TO OWN OR 

RENT] 

-8 Don’t know 

-9 Refused 

 

DEM6 In 2009, which of the following categories best describes your total annual 
household income before taxes? [READ LIST]  

 

1 Less than $15,000 

2 $15,000 to $24,999 

3 $25,000 to $34,999 

4 $35,000 to $49,999 

5 $50,000 to $74,999 

6 $75,000 to $99,999 

7 $100,000 to $149,999 

8 $150,000 or more 

-8 Don’t know 

-9 Refused 
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DEM7  Which of the following best describes your age?  

 

1 Less than 18 years old 

2 18-24 years old 

3 25-34 years old 

4 35-44 years old 

5 45-54 years old 

6 55-64 years old 

7 65 years or older 

-8 Don’t know 

-9 Refused 

 

DEM15  [INTERVIEWER: DO NOT READ.] 

  Gender: 

 

1 Male 

2 Female 
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Appendix B. Participant Demographics 

Demographic data was collected during the participant survey. Some of the findings included: 

• The average age of the home was 48.5 years with a minimum of 5 years and a maximum 
of 112 years old. 

• 70 of the 71 single family homes were detached. Only one was attached. 

• 71 of the 71 participants owned their homes.  

Figure B-1 summarizes the participants’ description of the size of their home. Thirty percent of 
homes were between 1,000 and 2,000 square feet. 

Figure B-1. Estimated Home Size in Square Feet, Excluding Garage and Patio (n=71) 

 

 

Participants reported their age, as summarized in Figure B-2. There is a clear pattern in 
participant age with over 60 percent of participants reporting their age as over 55. This is a 
potentially important finding for future program planning and marketing. However, it should be 
noted that retired people have a tendency to be easier to reach via telephone, as they are more 
often home during the day. Thus it is possible that this finding is biased. 
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Figure B-2. Participant Age (n=70) 

 

 

Figure B-3 summarizes participants’ estimates of their annual household income before taxes. 
Participants appear to have a rather wide range of income levels, centered around $50,000 to 
$75,000 annually. This puts them at the State of Illinois median income, which the U.S. Census 
Bureau reported as $68,958 for 2008.17  

Figure B-3. Participant Pre-tax Annual Household Income (n=59) 

 

 

                                                 

17 http://www.census.gov/hhes/www/income/statemedfaminc.html  
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Appendix C: List of Metered Sites 

Incentives Received and Measures City Zip Quality Install? 
Central AC Replaces SEER of 10 or Less  Collinsville  62234   

Geothermal Heat Pump  Lebanon  62254   

Central AC Replaces SEER of 10 or Less  Champaign  61820   

Central AC Replaces SEER Greater than 10 
Central AC Manual J Correct Sizing 

 Bensenville  60162 Yes 

Central AC Replaces SEER Greater than 10 
Central AC Manual J Correct Sizing 

 Shiloh  62221   

Central AC Replaces SEER Greater than 10 
Central AC Manual J Correct Sizing 

 Quincy  62301   

Air Heat Pump Replaces SEER Greater than 8  Quincy  62305   

Air Heat Pump Replaces SEER of 10 or Less 
Air Heat Pump Manual J Correct Sizing 

 Quincy  62305   

Central AC Replaces SEER of 10 or Less  Decatur  62526   

Central AC Replaces SEER of 10 or Less  Decatur  62521   

Central AC Replaces SEER of 10 or Less  Decatur  62526   

Central AC Replaces SEER Greater than 10  Glen Carbon  62034   

Geothermal Heat Pump  Belleville  62223   

Geothermal Heat Pump 
Geothermal Manual J Correct Sizing 

 Washington  61571   

Geothermal Heat Pump 
Geothermal Manual J Correct Sizing 

 Eureka  61530   

Geothermal Heat Pump 
Geothermal Manual J Correct Sizing 

 Morton  61550   

Geothermal Heat Pump  Washington  61571   

Geothermal Heat Pump  Peoria  61614   

Geothermal Heat Pump 
Geothermal Manual J Correct Sizing 

 Washington  61571   

Geothermal Heat Pump 
Geothermal Manual J Correct Sizing 

 Shiloh  62221   

Central AC Replaces SEER Greater than 8  Edwardsville  62025   

Central AC Replaces SEER of 10 or Less  Belleville  62223   

Central AC Replaces SEER of 10 or Less  Bethalto  62010   

Central AC Replaces SEER of 10 or Less  Bethalto  62010   

Central AC Replaces SEER Greater than 10  Edwardsville  62025 Yes 

Central AC Replaces SEER of 10 or Less  Tuscola  61953   

Geothermal Heat Pump  Belleville  62223   

Central AC Replaces SEER of 10 or Less  Pekin  61554   

Central AC Replaces SEER Greater than 8  Bartonville  61607   

Central AC Replaces SEER of 10 or Less  Eureka  61530   

Central AC Replaces SEER of 10 or Less  Peoria  61615   
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