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5. RESIDENTIAL LOAD MANAGEMENT—SUMMERSAVERSM 
PROGRAM 

This section presents the detailed results for the 2011 program year (PY2011) process and 
impact evaluation of the Residential Load Management—SummerSaverSM program offering in 
MidAmerican Energy’s Iowa service territory.  

5.1 PROGRAM DESCRIPTION 

MidAmerican Energy’s Residential Load Management program, promoted as SummerSaver, 
provides residential customers with financial incentives in exchange for allowing MidAmerican 
Energy to control their central air conditioning when MidAmerican Energy experiences high 
demand or when operational conditions require use of the program. Participating customers 
receive $40 for taking part in all control events the first year and $30 per year each season 
after their first. 

Residential electric customers are eligible to participate if they are located in a geographic 
area currently serviced by the program, live in an owner-occupied, single-family home, and 
have central air conditioning or an air-source heat pump in good working condition, provided 
their energy usage indicates the customer uses their cooling equipment. Customers with 
certain models of central air conditioners that are not compatible with the load control 
receivers (LCR) technology are not eligible to participate. Also, customers with geothermal 
heat pumps are not eligible for the program.  

This program includes a single measure, delivered through a single piece of control and 
communications hardware owned and maintained by MidAmerican Energy. An outside 
disconnect switch located near the compressor is also required. If the customer does not 
have a disconnect switch, program contractors will install one at no charge in exchange for 
participating in the program for a minimum of one year.  

Participants enrolled in the program agree to allow MidAmerican Energy to control their air 
conditioning equipment during the months of June through September. Program 
subcontractors install LCRs on participants’ houses near their outside disconnect switches 
and air conditioning compressors. MidAmerican Energy manages cycling events throughout 
the summer season, when directed by the Midwest Independent System Operator (MISO), 
when expected high temperatures exceed 94 degrees or in response to MidAmerican Energy 
specific reliability issues or very high locational marginal prices. When a cycling event is 
called, LCRs are activated through a network of pager and FM radio signals. LCRs operate 
by overriding customer thermostats and shutting down outdoor compressors but allowing 
indoor fans to continue circulating previously-cooled indoor air.  

MidAmerican Energy’s cycling periods run from 2:00 p.m. to 7:00 p.m., and their load control 
system currently cycles equipment using a 50 percent strategy for standard technology LCRs 
and a 40 percent strategy for True Cycle LCRs. That is, the system allows compressors to 
run for 15 minutes and then shuts them off for 15 minutes throughout the cycling period. The 
system randomizes start times to minimize impacts on local distribution systems. Newer LCR 
technology has a cycling strategy based upon the run-times of the individual compressors 
instead of a standard 15 minutes on and 15 minutes off strategy for all compressors.  
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Cycling events historically have averaged 7 per season and have not typically exceeded 15 
per season. There is no contractual limitation on the number of annual events. MidAmerican 
Energy coordinates cycling events with the MISO, who oversees the transmission system in 
the upper Midwest. Control areas can be cycled individually but are typically cycled across 
MidAmerican Energy’s service territory. In 2011, two areas had additional cycling in response 
to local grid issues during hot weather.  

The program is delivered through a program contractor, A-TEC, under supervision of 
MidAmerican Energy staff. MidAmerican Energy staff provides research and development, 
promotion, trade ally support, evaluation, and other administrative functions to support the 
program. A-TEC manages customer enrollment and some of the mailings, maintains a 
network of LCR installers, answers customer questions using a dedicated toll-free phone line, 
tracks program data, operates program software systems, and helps process prorated 
incentives when customers leave the program during the season.  

Key steps in the program include:  

 Soliciting new participants through direct mailings to targeted customers 

 Enrolling new participants 

 Coordinating installation of LCRs, servicing and maintaining LCRs 

 Managing cycling events throughout the summer in coordination with the MISO 

 Submitting performance data to MISO within 60 days of each event 

 Keeping customers informed and involved in program operations throughout the year 

 Processing customer bill credits at the end of the summer through MidAmerican 
Energy’s billing department 

 Processing customers leaving the program, including removing equipment (if 
necessary) and arranging applicable partial payments.  

A-TEC maintains a network of heating, cooling, and electrical subcontractors responsible for 
installing, maintaining, and removing LCRs. Receivers are tested when installed and then 
again based on specific triggers, such as customer complaints or a customer installing a new 
air conditioner who claims a MidAmerican Energy program rebate.  

Program MW savings are based on an estimate of savings determined via a spreadsheet tool 
developed by Cadmus in 2006. Based on the control areas affected and daily high 
temperatures, the tool develops its estimate of MW savings. According to MidAmerican 
Energy staff, MISO has expressed concern over the method used to claim savings. 

For this energy efficiency plan cycle, MidAmerican Energy is investing some of the program 
budget into maintenance and replacement of the oldest load control receivers used for the 
program (approximately 25,000 installed during or before 1995). MidAmerican Energy’s 
subcontractors service and maintain the LCRs, driven by customer requests, and will replace 
LCRs older than 15 years on an ongoing basis.  
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Since the replacement started in 2008, there have been 15,000 receivers replaced, with 
5,000 scheduled for replacement each coming year. The remaining FM signal receivers in 
Iowa will be upgraded first, followed by the oldest pager receivers. This practice will continue 
on a rolling basis.  

5.2 EVALUATION METHODS 

This section describes the analytic methods and data collection activities implemented as part 
of the PY2011 process and impact evaluation of the Residential Load Management Program. 

5.2.1 Summary of evaluation activities and researchable issues 

Table 5-1 documents the impact and process evaluation approach as well as the primary data 
collection activities that were used to address the key researchable issues. The evaluation 
team completed surveys through Tetra Tech’s in-house survey lab. Surveys verified 
installation and collected household energy usage characteristics and demographics.  

Table 5-1. Residential Load Management Program Plan 

 Residential Load Management Program 

Impact Evaluation 
Approach 

 Engineering review: Conducted a review of Cadmus spreadsheet tool calculation 
algorithms and assumptions. Reviewed the 2011 program year cycling events and 
Cadmus spreadsheet inputs for accuracy of temperature data, appropriate control 
area inputs, and assumed LCR operational parameters. Assumptions regarding LCR 
operability and replacement practices were reviewed for consideration in claimed 
program impacts. 

 Standards review: Reviewed MISO expectations for load management program 
claimed capacity savings and program quality control standards.  

 Tracking system review: Reviewed system specifications of True Cycle equipment to 
determine full functionality and options for data logging of system operations and 
load shedding estimation. Developed options and recommendations for a design of 
quality control options in-line with MISO expectations and compared to other 
programs. Identified opportunities for utilizing the EEIS systems to record factors 
related to claimed baseline and savings, including recording customer air conditioner 
system sizing. 
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 Residential Load Management Program 

Other Primary Data 
Collection 
Supporting Process 
and Impact 
Evaluations 

 Program staff interviews: Conducted in-depth interviews with product managers, the 
program implementation contractor, and MISO staff. 

 Participant customer: Conducted telephone surveys of a random sample of the Iowa 
population of program participants resulting in 101 completes (51 FM and 50 pager).  

 Dropout customer surveys: Conducted telephone surveys with a random sample of 
the Iowa dropout participants resulting in 70 completes. Dropout counts for Illinois 
and South Dakota were very low given the short time since launch and the small 
populations eligible. 

 Contractor in-depth interviews: Supported the program evaluation by contacting nine 
of the 36 contractors that have provided installation, maintenance, and quality control 
for the program. Calling was coordinated with other programs such as Residential 
New Construction and Residential Equipment. 

 Nonparticipant customer surveys: Completed 308 nonparticipant surveys as a cross-
cutting activity across all programs.  

 Benchmarking of analysis: Reviewed six residential load management programs to 
determine effective incentive levels, upgrade practices, quality control procedures, 
and interactions with grid operators. Conducted a review of evaluations of similar 
residential air conditioner load cycling programs and LCR operability to serve as a 
benchmark against which to compare MidAmerican Energy’s program. 

Based on discussions with product managers, regulatory staff, and implementation 
contractors, the Tetra Tech team identified a number of key researchable issues to address 
through the evaluation: 

 How satisfied are the participants with the program? What are the primary benefits 
they receive from the program, and what are their primary concerns? How are 
benefits and responses to concerns communicated to customers? 

 What are the most effective outreach methods to customers? Are there messages 
that are more motivating than others? How are marketing materials presented? 

 What are the main reasons customers drop out of the program? Is the incentive level 
adequate? What is the interaction between the incentive level and the number of 
cycling events per year? Are customers aware of how many control events occur 
each year?  

 Are there any other program design/delivery changes that affect customer/trade ally 
satisfaction and, if so, what are those changes and how has satisfaction been 
impacted? How does the upgrade in receivers affect their satisfaction with the 
program? 

 Is the program operating effectively and efficiently with implementers, contractors, 
and customers? How can internal processes, including coordination amongst parties 
and quality assurance, be improved? 

 What are the program options for continued savings if the program enrollment is 
reaching saturation? Are there ways to reach the more rural populations that have 
been costly to serve? 

 What is the effect of replacing batches of LCRs every year? How does the goal for 
5,000 replacements per year affect the contractors and their ability to provide 
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installation and maintenance services through the program? Are there other 
programs that have developed best practices for the upgrade of outdated equipment 
in terms of goals for the number replaced and the technology capabilities?  

 How are testing and quality assurance procedures related to the receiver reliability 
affecting the accuracy of the savings calculations? Is there additional information the 
program should track to provide more accurate savings estimates? What affect will 
the new cycling technologies have on the savings estimates for the program? Does 
the savings calculator account for the different technologies currently used or 
planned in the future? 

 What other technologies are available that would improve program information? 

 Is the current savings calculator accurately estimating program savings? 

5.2.2 Detailed evaluation activities 

Below, we present the methodologies used for the different data collection activities 
associated with the Residential Load Management program evaluation. 

A. Program staff interviews 

The Tetra Tech team conducted interviews with program and implementation contractor staff. 
These interviews were conducted to ensure that the evaluation team had a comprehensive 
understanding of the program and its various functions.  

B. Customer data collection 

i. Sampling 

We spoke with a total of 171 SummerSaver participants in Iowa. The sample was stratified 
into three groups—participants with FM receivers, participants with pager receivers, and 
dropouts.  

Active participants were considered to be any customers with LCRs who would have 
experienced a cycling event in 2012. Active participants were then split into two groups based 
on their LCR type—older FM signal or newer pager. Records were then selected randomly 
from each group with a target number of 50 completes for each LCR type. 

Dropouts were flagged based on their termination code. Only those who made the decision to 
discontinue participation at their own residence in 2011 or 2012 were included in this group. 
Dropout cases were selected randomly and the target number of completes was 70. 

ii. Response rate 

Approximately one week before fielding the participant survey, Tetra Tech mailed an advance 
letter to sampled participants. On September 4, 2012, Tetra Tech fielded the survey. Data 
collection ended on September 17, 2012. The final response rate for this survey effort was 21 
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percent overall, with a 32 percent cooperation rate.48 Detailed survey response rates can be 
found in Appendix A. 

C. Weighting 

In order to ensure the data are representative of the population, we applied weighting ratios to 
the survey responses. Weighting is the adjustment of data to account for intervening factors 
during sampling or fielding which would bias the results. These weighting ratios ensured that 
the responses more closely reflected the population as a whole. Consistent with the sampling 
approach, the weighting values were calculated for each measure type. Appendix A provides 
a detailed table summarizing how weights were applied on the customer level. 

D. Contractor sampling and IDI methodology 

We spoke with nine of the contractors responsible for installation and maintenance of the load 
control receivers. Through the participant records, 36 contractors were identified. Counts 
were taken of the number of participant projects they were involved with to get an idea of their 
level of activity. Eleven of the 36 contractors were not called as they were found to be inactive 
in the past two years, many having completed only one project through the program before 
2010 and as far back as 1995. We made multiple attempts to reach the remaining 25 
contractors.  

5.3 PROGRAM STATUS AND IMPACT RESULTS 

The evaluation focused specifically on reviewing the methods by which MidAmerican Energy 
claimed savings in the program, the underlying program processes, and comparison of the 
MidAmerican Energy program to other similar programs. The evaluation reviewed the 
spreadsheet used by MidAmerican Energy to calculate kW and kWh savings and the status of 
load control receivers used by the program. The inputs were reviewed as well as the 
calculation methods and assumptions. The evaluation reviewed participant tracking system 
data and compared current program practices to MISO’s expectations for demand response 
programs. 

5.3.1 Review of MidAmerican Energy’s SummerSaver tool 

MidAmerican Energy utilizes an Excel-based spreadsheet tool developed by Cadmus in 2006 
to estimate savings resulting from the Residential Load Management program. For a single 
cycling event, the MidAmerican program manager enters the number of load control receivers 
(LCRs) by type, the average temperature during the peak period, MidAmerican Energy’s peak 
hour (set at 17 in all cases), the line loss factor (set at 7.74 percent in all cases), the year, and 
the state. In general, cycling events are called system-wide, though in cases related to 
specific needs a zone-specific spreadsheet can be used. In 2011, MidAmerican had two 
events that isolated on a specific zone. 

                                                
48

 Response rate is calculated as completed surveys divided by sample size. Cooperation rate is 
calculated as completed surveys divided by adjusted sample size, which adjusts the starting sample 
by bad telephone numbers and not recalling participation. Completed surveys divided by adjusted 
sample size, which adjusts the starting sample by bad telephone numbers and not recalling 
participation.  
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MidAmerican Energy uses two general types of LCRs. The majority of LCRs are older units 
that cycle with a 50 percent strategy—for each half hour of the event the air conditioner is 
able to run 50 percent of the time. MidAmerican Energy is updating their LCR fleet with 
Cooper Power Systems LCRs that utilize a proprietary “TrueCycle” learning process. The 
TrueCycle LCRs determine whether an air conditioner is over-sized. If so, the air conditioner 
is able to cycle for more than the 50 percent standard, achieving greater aggregate demand 
savings. In the MidAmerican Energy SummerSaver Tool, the TrueCycle equipment is 
assumed to provide a 10 percent greater impact than the standard LCRs. 

The claimed kW savings for the spreadsheet are based on load shapes. The load shapes are 
reported to be from a study conducted in 2006.49 Specific temperatures are modeled, allowing 
for peak kW savings to be driven by the hour of the day and average temperature during the 
peak period. An average residential air conditioner is estimated to save a maximum of 1.45 
kW (at 100.1 degrees F in hour 19). The lowest temperature modeled is 88.4 degrees F, with 
a minimum savings of 0.32 kW for hour 15. The 2006 study and subsequent modeling, as 
described to the Tetra Tech team, provided specific temperatures and savings information, 
with gaps filled in by linear interpolation for each tenth of a degree for each peak hour. It 
appears that some level of snapback50 assumptions are built into the MidAmerican Energy 
SummerSaver model, though this has not been confirmed. We sought out study 
documentation with MidAmerican Energy, the study authors, and the spreadsheet designers 
without success. The Tetra Tech team is concerned over the lack of documentation, but 
concluded that the general assumptions regarding single-unit residential air conditioners are 
not unreasonable. 

In addition to the above temperature and kW demand savings profile for each hour, the 
spreadsheet also takes into consideration two factors—the TrueCycle LCRs are credited with 
10 percent greater savings than the base value presented in the spreadsheet, and an 
adjustment is made for years after 2006 based on air conditioner replacements and higher 
SEER values. The air conditioner replacement factor appeared to assume a standard 13-year 
life for residential central air conditioners, with declining kW savings occurring each year up to 
2021, after which the SEER adjustment factor is held steady compared to the base year. As a 
result, the spreadsheet is adjusting for higher LCR performance for TrueCycle equipment and 
adjusting savings downward in response to expected changes in the market, driven by 
equipment replacement rates and higher SEER standards. 

Below we discuss our review of each major modeling assumption found in the MidAmerican 
SummerSaver model. 

A. SEER adjustment  

The MidAmerican Energy SummerSaver model SEER adjustment factor is designed to 
capture the naturally occurring improvement to the average SEER value of existing central air 

                                                
49

 The Tetra Tech team attempted to obtain a copy of the study or other documentation on the load 
shapes used in the MidAmerican model. Neither MidAmerican nor the consultants involved with the 
study could provide a study report or other documentation. 

50
 Snapback occurs when customers increase their energy consumption due to reductions in the cost 
of energy. For example, increases in consumption can result when prices decline due to energy 
saving initiatives. 
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conditioning stock over time as people install more efficient units. As a direct result, the load 
reduction impacts of a cycling event decrease over time as equipment efficiency increases. 
The current SEER adjustment factor is summarized in Table 5-2. 

Table 5-2. MidAmerican Energy SummerSaver SEER Adjustment Factors, Selected Years 

  
Year 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2028 

Adjustment 
Factor  

0.949 0.926 0.903 0.882 0.861 0.842 0.823 0.806 0.789 0.772 0.727 

The adjustment factor is applied to the projected hourly kW load impacts of a cycling event. 
The model adjusts these impacts due to improvements to central air conditioning existing 
stock efficiency over time. 

We examined the projected rate of SEER improvement utilized in the MidAmerican Energy 
SummerSaver model compared to the Energy Information Administration’s (EIA) projected 
increase of existing stock efficiency in their Annual Energy Outlook (AEO). The AEO is a 
series of projections and analyses, based on current legislation, US energy supply, demand, 
and prices through 2035 based on EIA’s National Energy Modeling System. According to 
archived AEO reports, the average SEER rating of existing stock central air conditioning 
systems in 2006 was 11.32. The forecasted improvement of SEER ratings for central air 
conditioning systems according to the 2012 AEO and the calculated adjustment factor 
associated with the 2012 AEO projection of improvements to existing central air conditioner 
stock efficiency is provided in Table 5-3.  

Table 5-3. Annual Energy Outlook Projections of Average SEER Changes Over Time 

  
  

Year 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2028 

SEER 12.04 12.32 12.59 12.81 13.02 13.21 13.41 13.59 13.76 13.89 14.5 

Adjustment 
factor 

0.94 0.919 0.899 0.884 0.869 0.857 0.844 0.833 0.823 0.815 0.781 

Compared to the adjustment currently assumed in the MidAmerican Energy SummerSaver 
model, there is general consistency between the adjustment factors in early years. Over time, 
however, the MidAmerican Energy SummerSaver model forecasts a more rapid rate of 
improvement to average air conditioner SEER ratings compared to a more conservative 
forecast in the 2012 AEO. In later years, the current model’s adjustment factor would result in 
lower kW impacts attributable to demand response, suggesting that the claimed kW impacts 
from the MidAmerican Energy SummerSaver model, as impacted by SEER, are conservative 
relative to AEO projections. 

B. Cooper Power Systems TrueCycle technology 

The Tetra Tech team reviewed the MidAmerican Energy SummerSaver model assumption 
that the newer TrueCycle LCRs can provide a 10 percent increase in performance over the 
older LCRs. The TrueCycle equipment is able to increase the duration of off cycles by 
estimating whether an air conditioner is over-sized. The algorithm uses temperature data and 
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operating parameters of the equipment during non-cycling time periods to estimate the scale 
of oversizing and subsequent ability to have equipment cycle for longer than 15 minutes in 
each half hour.  

We reviewed the assumptions of TrueCycle performance provided by Cooper Power Systems 
(Cooper). Cooper assumes that 70 percent of residential air conditioners are oversized by a 
weighted average of 21 percent. Cooper further assumes that each 10 percent of oversizing 
leads to an increase of five percent of connected kW. Cooper also adjusts their savings 
assumptions based on the temperature—for example, a unit that is oversized at 90 degrees 
may be properly sized at 100 degrees, leading to less oversizing savings impact as 
temperature increases. 

The Tetra Tech evaluation reviewed several key assumptions behind the Cooper savings 
claims. The Energy Center of Wisconsin completed a study that found 25 percent of homes 
had properly sized air conditioning systems, with 70 percent oversized.51 Home Energy 
Magazine found that typical “rule of thumb” sizing guidelines resulted in oversizing equipment 
compared to ACCA Manual J calculations.52 Given that most cycling events occur during high 
temperature time periods approaching design conditions, the impact of oversizing is 
reasonably expected to be between 15 and 25 percent. As a result, we concluded that the 
Cooper assumptions behind the Cooper model are reasonable, though may be “best case.” 
Hence, the MidAmerican Energy SummerSaver assumption of a 10 percent benefit appears 
reasonably conservative, particularly for higher temperatures. It is unclear whether at extreme 
temperatures the 10 percent benefit would hold or not, though extreme temperatures, by 
definition, are rare. 

C. LCR failures 

The MidAmerican Energy SummerSaver model does not make explicit adjustments for LCR 
failure rates. The program currently identifies failed LCRs through customer notifications or 
when customers apply for Residential Equipment program central air conditioner incentives. 
MidAmerican Energy does not currently have a standard process to test the functionality of 
LCRs, only to identify failures in specific circumstances, and at which point new equipment is 
installed. We do not believe there is a reason to assume that the MidAmerican Energy 
SummerSaver tool has failure rate assumptions built into the load reduction metrics, though 
with the lack of documentation on the model, we could not confirm. The process of updating 
old LCRs with the newer TrueCycle units will help address the potential failure rate of the 
older units.  

General industry expectations are that LCRs have a 15-year service life. Anecdotally, the 
Tetra Tech team is aware of utilities that found significant equipment failures after testing 
equipment at 15 and 20 years of age. Another concern is the potential for HVAC technicians 
to disconnect LCRs to avoid customer callbacks or due to contractor speculation regarding 
LCR damaging HVAC equipment. We could not validate a specific impact of HVAC technician 
disconnects but were able to model the likelihood of older LCR technical failures not caused 
by disconnections.  

                                                
51

 Central Air Conditioning in Wisconsin: A Compilation of Recent Field Research, Energy Center of 
Wisconsin, 2008. 

52
 http://www.homeenergy.org/show/article/nav/coolingandair/page/5/id/1376. 
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Weibull equations are frequently used in failure rate analysis. The Tetra Tech team reviewed 
a theoretical approach to identifying potential LCR failure rates. Barringer & Associates, Inc.53 
shows that electro-mechanical controls typically are given a Weibull distribution for failure 
rates with a beta of 1.0, meaning that the Weibull distribution can be modeled as exponential. 
Under the assumption that 15 years is the service life, there is a 63 percent probability that 
any one switch has failed by the fifteenth year. This means that absent any other knowledge 
about a given LCR, there is a 63 percent chance that an individual switch would have failed. 
However, this represents a worst case scenario—MidAmerican Energy has been updating 
LCRs and replacing LCRs when a customer identifies a failure or claims an incentive for a 
new air conditioner. Indeed, new LCRs can also fail, but have a lower probability of doing so. 

The Tetra Tech team was not able to obtain data that would have allowed for a full probability 
analysis of MidAmerican Energy’s LCR failure rates, and believes that such data would still 
only lead to a theoretical estimate if data allowing such an analysis were available. However, 
it is highly likely that within the population of LCRs, a substantial portion of LCRs are not 
functioning. While we assumed a failure rate of approximately 25 percent may be reasonable 
given the age of equipment, we acknowledge that absent a regular LCR confirmation process 
or detailed measurement and verification study, the 25 percent figure is speculative, with 
other conservative factors built into the MidAmerican Energy SummerSaver model help 
mitigate the aggregate impact of LCR failures. 

5.3.2 Review of MISO standards 

MidAmerican Energy requested that the Tetra Tech team review MISO standards regarding 
load management programs and provide recommendations for aligning the Residential Load 
Management program with MISO expectations. The chief focus of our review related to 
validating the residential load management resource. We discussed MISO expectations with 
MISO staff and reviewed documents provided by MISO. Following is a discussion of the 
findings. 

MISO has several types of demand response resources. Based on discussions with MISO, 
Demand Response Resource (DRR) Type I appears to be the most applicable to the 
Residential Load Management program. A DRR Type I resource is defined as “any Resource 
hosted by an Energy Consumer or Load Serving Entity that is capable of supplying a specific 
amount of Energy or Contingency Reserve…” DDR Type II would not apply, as MISO 
explained that DDR Type II resources would also need to be available for increasing load to 
assist with voltage regulation and other power quality or reliability needs. A residential air 
conditioner cycling program would not fit the role for DDR Type II. 

The Tetra Tech team raised concerns regarding data validation and documentation in 
previous sections, including issues associated with the model for assumed per-LCR savings 
in different temperatures as well as the operability percentage of the LCRs. The Tetra Tech 
team requested M&V recommendations from MISO. MISO did not provide us with specific 
M&V recommendations but did suggest reviewing the ISO New England (ISO-NE) manual for 
M&V of demand reduction value from demand side resources.54  

                                                
53

  http://www.barringer1.com/. 
54

 ISO New England Manual for Measurement and Verification of Demand Reduction Value from 
Demand Resources, Oct. 1, 2007. 
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The major challenge for a residential demand response program is the approach to most 
cost-effectively address the program performance across thousands of individually small 
demand response resources. Though MidAmerican Energy does not use AMI or similar two-
way communications, even with AMI Smart Meters, the challenge of addressing the volume of 
data is significant. That said, an AMI system would help address baseline and performance 
verification. However, because MidAmerican Energy does not currently use AMI, they are 
faced with addressing the performance validation through other means. 

The ISO-NE manual provides a range of options for M&V to validate demand response 
programs. A number of these options are not applicable to a residential demand response 
program. In addition to validating the demand response performance, two additional key 
issues are addressed—establishing baseline conditions and statistical significance. We 
reviewed the M&V recommendations, how baseline conditions are established, and the 
statistical significance issue in order to develop a recommended framework for MidAmerican 
Energy. The ISO-NE manual provides additional detail that is not presented in this report, but 
that we recommend be utilized in developing a detailed plan. Developing a final plan will 
require that MidAmerican Energy and MISO work together to settle on the details of a 
practicable solution. 

Three basic approaches from the ISO-NE manual appear to be viable for MidAmerican 
Energy’s Residential Load Management program in isolation or combination. These options 
are summarized in Table 5-4 below. 

Table 5-4. M&V Summaries for Residential Load Management 

Method Description 

Calibrated Simulation
55

 Calibrated computer engineering simulation of component or whole 
building energy consumption, calibrated to actual kW or kWh. Short-term 
metering and monitoring can be used if pre/post conditions can be 
established. The manual is unclear whether this is applicable to single 
buildings or generalizable to a population. 

Engineering Calculations 
and Audit Results

56
 

Engineering algorithms used to calculate a project’s demand reduction 
value during the peak hours. Engineering algorithms must be 
supplemented with data collected on the energy-consuming equipment 
effected by the measures. 

Load Shape Analyses
57

 Use of verifiable measure hourly load shapes to calculate a project’s 
demand reduction value during peak hours. Measure load shapes must be 
based on actual metering data, load research, and/or simulation modeling. 

The Load Shape Analyses option is most similar to the current methodology used in the 
MidAmerican Energy SummerSaver Tool. The chief issues are the validation of the load 
shape data, how the assumptions built into the model may have become outdated, and the 
adjustments that would be made for LCR operability. In our view, the load shape method 
requires the incorporation of an LCR failure rate. As a result, a combination of the Load 

                                                
55

 ISO New England Manual for Measurement and Verification of Demand Reduction Value from 
Demand Resources, Oct. 1, 2007, page 5-4. 

56
 Ibid, page 5-6. 

57
 Ibid, page 5-6. 
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Shape Analyses and Engineering Calculation and Audit Results methods may provide the 
strongest practicable method for MidAmerican Energy to adapt its current model to M&V 
expectations.  

A. Baseline conditions 

A gap exists in the MidAmerican Energy SummerSaver Tool in its presentation of load shape 
assumptions. The load shape in the model presents the savings results of cycling residential 
air conditioners during peak hours but does not present the underlying baseline load shape 
during those hours. Further, the savings are assumed to occur during MidAmerican’s peak, 
not necessarily MISO’s peak or during emergency driven events. One might assume that the 
implied savings represent the opposite of the load shape, but as the cycling strategy allows 
for interior temperature increases, the presented savings are not necessarily the opposite of 
what would occur absent program intervention. For loads that are time or weather dependent, 
the ISO-NE manual requires that baseline conditions be developed for the hours when 
demand savings will be calculated (the performance hours). That demand response 
resources may be called at times other than MidAmerican Energy peak hours suggests a 
need for being able to model baseline conditions at hours not currently considered in the 
SummerSaver model.  

The Residential Load Management program cycles air conditioners based on forecasted 
temperature data. Thus, the establishment of baseline conditions needs to be based on either 
a statistically comparable sample of nonparticipants or a statistically valid sample of 
participants who are removed from participation for a period of time in order to measure 
baseline conditions. A statistically valid measure of participant loads during and following 
cycling events would be used to compare against the baseline to determine the performance 
impact of kW savings and snapback. 

B. Statistical significance 

The ISO-NE manual describes the statistical practices and statistical significance required of 
project sponsors. For Load Shape Analyses and Engineering Calculation and Audit Results 
methods, the manual describes key points for controlling for various issues related to 
modeling, common to many statistical modeling approaches, but assume a regression based 
model. These issues include: 

 Model misspecification 

 Statistical validity 

 Error in measuring variables 

 Autocorrelation 

 Heteroscedasticity 

 Collinearity 

 Outlier data points 

 Missing data 
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 For the Engineering Calculation and Audit Results approach, the ISO-NE manual 
describes key points for controlling bias and other factors. These include: 

 Accuracy and calibration of measurement tools 

 Measurement error 

 Engineering model bias 

 Modeler bias 

 Deemed parameter bias 

 Sensor placement bias 

 Sample selection bias or non-random selection. 

The statistical accuracy and precision required in the ISO-NE manual is an 80 percent 
confidence level and 10 percent relative precision. If using a stratified sample, the ISO-NE 
manual requires that the overall test sample achieve the 80 percent confidence level and 10 
percent relative precision. However, the sampling plan must allow for possible sample attrition 
and equipment failure to avoid results having less than the required overall statistical validity. 

In our view, there are at least three critical issues that impact sampling for the MidAmerican 
Energy Residential Load Management Program. These include: 

 LCR operability 

 True Cycle LCRs 

 Older LCRs. 

As the parameters regarding performance impacts differ in each of these sample groups, 
statistical validity should be achieved at the 90 percent confidence/10 percent relative 
precision point for each of these three strata to ensure a high level of confidence and allow for 
reasonable statistical confidence for other additional stratification. The two LCR types provide 
an expected difference in performance and in order to identify the relative impact of each LCR 
type in different temperature conditions, we suggest each strata be able to “stand on its own” 
regarding performance. Further, while stratifying for the two LCR types will allow for 
identifying the impact of non-operable LCRs on the overall sample results, we recommend a 
separate statistical test to determine the operability of LCRs by LCR type in order to clearly 
separate the issues of LCR operability from the question of LCR cycling performance. 
Additional strata will be desirable but can be measured within the overall statistical validity 
requirements, not leading to unique sample pools. The additional stratification could include 
the age or capacity of air conditioning equipment, the age of the home, the conditioned 
square footage of the home, and other factors that drive or influence air conditioner use.  

5.3.3 Benchmark and comparison 

The Tetra Tech team reviewed six programs to provide comparison points to the 
MidAmerican Energy program. Recent public reports were scarce for programs that are 
similar to MidAmerican Energy’s—most recent literature addressed residential demand 
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response programs that use AMI “Smart” metering and equipment, or price signals to 
encourage customers to provide demand response resources. We focused on interviewing 
residential air conditioner cycling program managers and reviewing reports for programs that 
provided one-way communications to LCRs via utility driven control over participation 
decisions. Table 5-5 provides a summary of programs and key features. In general, 
MidAmerican Energy’s program design is similar to other utilities. 
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Table 5-5. Residential Load Management Program Plan 

Utility 

Percent of 
Customers 

Participating
58

 
Incentive 
Value 

Event 
Trigger 

Notification 
Methods 

Failure 
Detection 

LCR 
Replacement 
Frequency 

MidAmerican 
Energy 

10% $40 first 
year 

$30 for 
future years 

Temperature  Customer 
calls; A/C 
rebate claimed 

15-year, rolling 
basis; if tested 
and fails 

Alliant Energy 
(Iowa) 

10% $32 for 
season 

$8/mo. bill 
credit June–
Sept 

Temperature PSA to 
media, may 
not be 
broadcast 

five-year 
periodic check 
or if customer 
notifies 

If fails test  

Alliant Energy 
(Wisconsin) 

10%  Based on 
locational 
marginal 
price (LMP 

PSA to 
media, may 
not be 
broadcast 

five-year 
periodic check 
or if customer 
notifies 

If fails test 

ComEd 
(Illinois) 

Confidential Two cycling 
options 

50%: 
$5/mo.–$20 
for season 

100%
59

:$10/
mo.–$40 for 
season 

Based on 
high demand 

Not provided Confidential Confidential 

Xcel Energy 
(Minnesota) 

48% 15% 
monthly bill 
credit June-
Sept 

High demand 
for energy 

Online 
notification 
plus phone 
call 

Customer 
notifies 

No plans for 
replacement 
unless known 
failure 

Idaho Power 9% $28 for 
season 

$7/mo. June 
through 
August 

High demand Light on 
switch 

Unknown Unknown, some 
updating with 
AMI 

Rocky 
Mountain 
Power (Utah) 

20% $20 for full 
June 
through 
August 
participation 

High demand  Unknown Five-year 
inspection or if 
customer 
notifies 

Each unit 
inspected once 
each five years 

Major points of difference between programs relate to quality assurance, event triggers, and 
the practice of replacing equipment or testing equipment functionality. In the case of event 

                                                
58

 Percent of all residential customers.  
59

 ComEd’s 100 percent cycling option allows for three hours of continuous shut-off during the six-hour 
event. 



5. Residential Load Management—SummerSaverSM Program  

5-16 

MidAmerican Energy:  Energy Efficiency Monitoring and Evaluation Residential and Multi-sector Report (Final).  
Revised May 6, 2013 

triggers, most programs did not present specific parameters, but utilize system demand as 
the basis. Only MidAmerican Energy and Alliant Energy (Iowa) use a temperature-based 
approach. Equipment inspections and replacement also exhibited significant differences. Of 
the utilities that provided this information, three perform ongoing inspections, with each LCR 
tested for operability on a rolling five-year basis. While MidAmerican Energy is replacing older 
LCRs, there is no systematic inspection of the operability of LCRs, though new equipment 
being installed throughout the program will replace the oldest units. 

The above table provides a sampling of residential direct load control programs and features 
that differ from program to program. We identified a number of features common to programs. 
By design, the programs reviewed had a very high percentage, or even 100 percent, of one-
way communications with LCRs. These included eligibility criteria, points of customer control, 
and addressing the issue of households that move. In all cases, residential eligibility was 
focused on single-family homes that used central air conditioners. Some programs allowed 
multifamily units to participate, but only if central air conditioners were present. Two utilities 
included electric water heaters as an option, though not as a primary program driver. 
Information regarding how moves were handled was not commonly available for the 
programs we reviewed. MidAmerican Energy’s approach of keeping homes on the programs 
via an opt-out approach to new occupants was mentioned by others, though no other utility 
described the approach of attempting to retain active participants that move within their 
service territory.  

Most programs have limited options for customer control over their participation. All but one 
do not allow their participants to opt out of events. The exception was Idaho Power, which 
allowed customers to opt out of one event per month and required a customer to proactively 
contact the program to opt out. In the case of Alliant Energy (Wisconsin) and ComEd, 
customers are able to select a cycling strategy ranging from 50 percent (15 minutes on and 
off) to 100 percent (a larger block of equipment turned off); 50 percent cycling over a half hour 
was the minimum required by all programs. Incentives varied, with participants receiving $20 
to $40 for participation. MidAmerican Energy’s $30 per year incentive for participation after 
the first year is similar to utility programs reviewed. 

In summary, the benchmarking and comparison review found that many of MidAmerican 
Energy’s program features are typical for utilities that offer tradition direct load control 
programs. We did not review AMI, Smart Thermostat, or pricing-based programs due to their 
substantially different equipment and program designs. The most critical difference for 
MidAmerican Energy in comparison to other utilities reviewed is their inspection process. A 
five-year cycle for inspecting each LCR appeared to be common for programs and may be a 
point for MidAmerican Energy to consider in making program changes. Where MidAmerican 
Energy does exceed other programs is in their high market penetration, likely due in part to 
the effort to address active participants that move and the opt-out approach to new 
occupants. 

5.4 PROCESS EVALUATION FINDINGS 

This section details the findings from the process evaluation. The process evaluation was 
designed around the key researchable issues identified in the methodology section. We 
present the results in the following subsections.  
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5.4.1 Program goals and objectives 

The program performed well, exceeding savings goals while remaining under the target 
budget. Table 5-6 shows the savings goals, budget, and actual performance for 2011. 

Table 5-6. Target and Actual Budget and Savings for 2011 

Type Actual Budget Percent to Budget 

kWh Budget $3,784,753 $4,304,000 88% 

kWh 1,218,872 840,554 145% 

Peak kW 67,808 51,054 133% 

Source: 2011 EE monthly report – all states.xls provided by MidAmerican Energy 

Each year an A-TEC representative meets with the Residential Load Management product 
manager to discuss any changes based on customer feedback from previous years and 
review all program materials. Iowa customers are randomly sampled to receive participation 
invitations and marketing materials, with a goal of 772 net device installations60 in Iowa in 
2012.  

The other key objective for the program is replacing aging LCRs as they reach 15 years old. 
The program started replacing LCRs in 2008 and has targeted 5,000 FM signal receivers for 
replacement each year. Once all FM signal receivers are replaced, the program will begin 
replacement of the older pager receivers. 

The first year the program issued too few replacement orders, but last year the program went 
far over goal to make up for the previous deficit and 15,000 LCRs have now been replaced. 
After this year, the program expects to have all FM signal receivers replaced and start on 
replacement of the older pagers. 

To date, the program has not encountered problems meeting participation and savings goals 
and has realized a low dropout rate. But as the number of cycling days increase, so do the 
number of dropouts. 

                                                
60

 This goal was for net devices installed after devices were removed.  
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Table 5-7. Target and Actual Budget and Savings for 2011 

 

2010 2011 2012 
Number of cycling events 1 11 13 

Number of participants
61

 57,769 57,169 60,285 

Number of devices in field 62,976 63,129 62,768 

Number of dropped devices 347 620 1,051 

Source: A-TEC 

5.4.2 Program design 

MidAmerican Energy currently offers $40 for the first year of participation and $30 for every 
year after. This was on the high end of what is offered by residential load management 
programs we reviewed.  

More than 70 percent of participants were satisfied with the payment they received for 
participating in the program. However, payment satisfaction falls to 30 percent for those who 
have dropped out of the program. When all respondents were asked what one aspect of the 
program they would change, 29 percent recommended a larger incentive. While one might 
expect dropouts were more likely to offer that suggestion, they were actually less likely to 
recommend an increased incentive than active participants. Dropouts were more interested in 
changes to the cycling durations and times.62 

There are many reasons participants cited as factors important in motivating them to 
participate in the program. These reasons will continue to play a role in marketing as there 
was no one key reason for participating, as reflected in the figure below. There is little interest 
from nonparticipants, which does not seem to vary much by age group. 

                                                
61

 The number of participants and devices will vary as some participants have more than one device at 
their residence. 

62
 While we would typically ask participants more questions about their program payment, calling was 
required prior to the end of the control season and participant receipt of their credit.  
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Figure 5-1. Interest in Program Participation
63

 

 
Source: 2012 Energy Advantage SummerSaver Program Survey, question pp1 

Initial concerns regarding participation in the program were low. Overall, 11 percent of 
participants reported having some type of initial concern. However, 21 percent of those who 
eventually dropped out reported an initial concern, revealing they may be more predisposed 
to dropping out. As expected, initial concerns were mostly related to temperature increases, 
with a few other concerns about MidAmerican Energy controlling air conditioning, damage to 
equipment, health conditions, or the times and number of days cycling events could be called. 

                                                
63

 Bars show ratings of “3” or Very Important on a scale of 1 to 3 where 1 is Not at all important, 2 is 
Somewhat important, and 3 is Very important.  
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Table 5-8. Initial Concerns Regarding Program Participation 

Reason 

Active Participants 

Total 
Radio 

participant 
Pager 

participant 

Don't know of any 56.5% 45.5% 28 

House uncomfortably 
warm 

30.4% 33.3% 18 

Did not hear air 
conditioner 

13.0% 15.2% 8 

Other, specify 4.3% 12.1% 5 

Saw thermostat 
increased 

0.0% 12.1% 4 

Total 100.0% 100.0% 56 

Source: 2012 Energy Advantage SummerSaver Program Survey, question pe2 

A. Cycling event notification  

One common hurdle for all residential load management programs we reviewed is the 
awareness of control events and the effect of numerous control events on program 
satisfaction. While many nonresidential load management programs require customer 
knowledge and interaction, residential programs are more automatic, and therefore 
customers are less likely to realize when events occur. 

On a cycling day, MidAmerican Energy performs the following notifications: 

 Participants are notified of a cycling day using a message on the top of the 
MidAmerican Energy website home page stating that today is a SummerSaver 
cycling day. Customers are reminded of this notification procedure in the “Don’t 
Forget” flyer they receive prior to the start of the season.64 

 Heating and cooling contractors in MidAmerican Energy’s database receive an email 
blast alerting them a cycling day has been called so they are aware if service calls 
come in. The email includes a link to the Educational Sheet for HVAC contractors. 

 Customer service employees are notified with a “Daily News” article about the 
cycling day so they can field customer inquiries regarding cycling days. 

 Corporate communications is sent notification about cycling days so they are 
prepared to answer any media questions about the event. 

                                                
64

 Each day cycling will occur, a notice will be posted to our website, www.midamericanenergy.com, 
typically by noon. 
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 A-TEC employees are alerted of a cycling day to prepare them for answering the 
SummerSaver 800 telephone line and customer questions, troubleshooting possible 
customer problems, and scheduling service calls.  

Given the broad notification process MidAmerican Energy follows, participants still lack a 
good understanding of when cycling days occur. As seen in the figure below, participants 
guessed anywhere from 0 to 85 cycling events were called in the 2012 season. The actual 
number of events, indicated by the red arrow, was 13. 

Figure 5-2. Estimate of Cycling Events Called During 2012 Season 

 
Source: 2012 Energy Advantage SummerSaver Program Survey, question pe1 

Over one-half (56 percent) of participants said they either did not know or could not tell when 
an event was called. For 23 percent, they estimated there was an event if the house got 
uncomfortably warm, and another 10 percent thought the air conditioning did not run as often 
if there was an event. One in 10 (11 percent) checked the lights on their receiver to determine 
if a cycling event occurred. Almost all active participants said the events had no effect on 
them. One-quarter (23 percent) mentioned it got uncomfortably warm. 

Table 5-9. Method of Identifying a Cycling Event 

Method Percent Mentioned 

Do not know 34% 

The house got uncomfortably warm 23% 

Could not tell 22% 

Lights on the receiver 11% 

The air conditioner did not run as often 10% 

Other methods 7% 

Temperature increase on thermostat 6% 

TV/news announcement 3% 

Source: 2012 Energy Advantage SummerSaver Program Survey, question pe2 

Although only 11 percent of participants checked their LCR for evidence of a cycling event, 
almost one-half of the participants checked their LCR for operability. Fifty-one percent of 
those with FM receivers and 31 percent of those with a pager receiver have looked to see if 
the receiver was functioning. Most (94 percent) did so by observing the lights on the receiver.  
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Over 15,000 LCRs have been upgraded to new pager-style receivers in the last three years. 
When asked if they were aware of the LCR upgrades from MidAmerican Energy, 11 percent 
of the active participants indicated they were aware of the LCR replacement effort. Those with 
the older FM radio signal pagers were more likely to know about the upgrades than those with 
the new pagers, likely because many of the new pagers were installed at the initial application 
stage and will not be eligible for LCR upgrades for several years. Program satisfaction 
remains unchanged for all participants who realize they have been through a receiver 
upgrade. 

5.4.3 Program administration 

Because the program goals included adding 772 new participants, there was constant 
outreach to customers. Eligible customers targeted were geographically located in an area 
with program availability, live in single-family homes, and have historical kWh usage 
indicating the home has central air conditioner that is used. Customers are mailed brochures 
in February each year to recruit new participants. Reminder postcards were tested in 2012 for 
the Illinois territory. 

In addition to outreach to nonparticipating customers, the program is attempting to keep 
participating households and owners engaged with the program by identifying changes in 
ownership status for homes with LCRs. As shown in Figure 5-3 below, the program is 
marketed to customers as they move out of a home with a load control receiver or move into 
a home with a load control receiver already installed. The $40 first-year incentive resets as 
customers move and resign with the program. Welcome Home and Welcome Back brochures 
are sent to these households.  

Figure 5-3. Focus on Households with LCR and Continued Participation 

 

 

As each customer expresses interest or applies for the load management program, A-TEC 
checks all applications for previous and current eligibility issues such as low usage or 
ineligible or incompatible equipment. Contractors also alert the program if they find any 
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equipment concerns. When possible, A-TEC and the customer work together to resolve 
issues.  

A-TEC is responsible for recruiting and maintaining sufficient installation contractor support. 
Although more contractors would like to be involved with the program, this is balanced with 
maintaining quality of installations and service. A-TEC recruits contractors as additional 
services are needed based on service orders or territory coverage. There are approximately 
14 contractors currently providing services through the SummerSaver program in Iowa. Two 
of the contractors have historically handled a large number of orders, while other contractors 
have had only a few service orders in some of the smaller towns and tend to have travelled 
farther.  

We found through calls to contractors that a very small proportion (14, or less than 1 percent) 
of contractors in MidAmerican Energy’s Iowa territory provided service through the program. 
Another 22 were previously involved but have not had service contracts in the past couple 
years. We spoke with two of those contractors who were still interested in working with the 
program, and they were not aware of any reasons they were no longer involved. 

About half of the contractors we spoke with were willing to travel between 15 and 30 minutes 
for the installation projects. If they are able to coordinate projects or receive a travel fee, they 
are willing to go farther.  

One concern uncovered by both the participant survey and contractor interviews was the 
possible contractor interference with the program, either through disconnection of the load 
control receivers, or because they discouraged customers from participating in the program 
by suggesting there could be damage to the air conditioning equipment. 

A. Quality control and inspections 

There is currently statewide coverage for the FM signal receivers installed and used by the 
program. Testing procedures on the old FM signal receivers is less of a priority, because the 
remaining FM signal receivers will likely be replaced in the next year.  

The procedure for testing the newer pager receivers begins when they are installed. During 
the initial installation call the contractor calls in and confirms the signal is reaching the 
receiver for 10 percent of installations. Each year receivers are targeted for verification 
randomly and when customers apply for a rebate for new air conditioning. Upon installation of 
new air conditioning, the units are checked for connection and reconnected if previously 
disconnected or removed if new equipment is incompatible.  

In addition, customers are expected to call in and alert MidAmerican Energy if the receiver is 
disconnected. The participant survey revealed that about one-half of the participants have 
checked their LCR for operability. Fifty-one percent of those with FM receivers and 31 percent 
of those with a pager receiver have looked to see if the receiver was functioning. Most (94 
percent) did so by observing the lights on the receiver. Any problem reported by a customer is 
issued a service order.  
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5.4.4 Data tracking 

Tracking load management programs is complicated, as customers come in and out of the 
territory, move within the territory, and decide for or against participation. In addition, 
participating homes may have more than one receiver. Coordination of participants, LCRs, 
and tracking the status of each LCR is important for understanding the condition of the 
program. 

In 2009, MidAmerican Energy’s Customer Service department changed a dating procedure in 
their data tracking system when accounts left the MidAmerican Energy territory (“finaled”), 
causing the Load Management program queries to not capture all of the moving customers. 
This resulted in a gap between tracking of LCRs in the field and recorded participants. In 
early 2012, program staff issued a request for IT to research and correct the problem. IT 
completed this work and repaired the query so the query again captures the customers that 
move as intended. During 2012, a project was completed to identify the missing participants. 
A letter of explanation and a check were sent to each of these participants to make up for 
incentives that should have been paid. Now that the missing customers are correctly recorded 
as participants in the program, future annual incentives will follow typical program protocols 
and be paid to them by bill credit on their October or November 2012 bill.  

The database information we received for the program showed a program history. Unlike 
typical rebate programs that have a specific participation date, the Residential Load 
Management program records status in terms of those currently on the program, those who 
have dropped out, and the beginning and ending dates. As we called the sampled participant 
records, we found a high proportion of bad phone numbers. Of the 808 records we attempted, 
255 required directory assistance. Approximately 70 percent of the 225 were disconnected or 
not in service, another 20 percent were valid numbers but not the right contact, and 10 
percent did not have a phone number attached. Almost one-half of the bad phone number 
records were dropout cases. Nearly 40 percent were the FM receiver participants and less 
than 20 percent were pager participants.  

In addition to the phone number concerns, it was difficult to identify the active program 
contractors. Information could be obtained on contractors with experience working with the 
program from the participant database. Cross-referencing dates showed that at least one-
third of the contractors were not recorded as providing service in the past two years. Review 
of the contractor database file received from MidAmerican showed no indicator of contractors 
that were currently active or under a service contract with A-TEC for the program.  

The installation form used by the contractors during LCR installation collects information on 
customer contact details, installation date, device serial number, reason for not installing, and 
the general condition of the air conditioning equipment. Currently, A-TEC relies on the 
contractors to communicate from the field if there is any equipment incompatibility. However, 
no information is recorded on the type of equipment controlled by the LCR.  

Ideally, contractors would record nameplate data and the peak kW number based on full load, 
which should be able to come from a model number look-up. A few contractors said they 
would be willing to collect more information on equipment at participant residences, saying it 
is easy enough to add nameplate information to the form and collect since the equipment is 
almost always accessible outside. This information could provide a better base from which to 
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claim savings than the theoretical SummerSaver Tool data and facilitate troubleshooting 
equipment issues. 

5.4.5 Program communication and marketing  

As we have seen with a few other Midwest utilities, many customers prefer to hear about 
energy efficiency programs directly from their utility. Fifty-eight percent of participants would 
prefer to receive information from MidAmerican Energy through bill inserts. Another 37 
percent suggested direct mailings from the utility. Four percent would like to receive emails 
from MidAmerican Energy. 

The methods by which customers heard about the Load Management program followed 
customer preferences for the most part. Over one-half learned of the program through bill 
inserts and another 15 percent from brochures. The 10 percent who learned about the 
program from friends, family, or business associates may not have received the same 
information as those who received it directly from the utility. 

Forty-six percent of nonparticipants have also heard of the Residential Load Management 
program. Similar to participants, 57 percent found out from utility bill inserts. Another 11 
percent learned by word of mouth, 7 percent from utility brochures, 6 percent on the 
MidAmerican Energy website, and 6 percent saw something on TV. 
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Table 5-10. How Customer First Heard About Program 

Method  Dropout 

Active Participants 

  

Count 
Radio 

participant 
Pager 

participant 

Bill insert 41.4% 51.0% 58.0% 84 

MidAmerican Energy brochure 14.3% 15.7% 16.0% 26 

Friend, family, business associates 12.9% 5.9% 14.0% 19 

Don't know 7.1% 9.8% 18.0% 19 

Previous owner/already installed 8.6% 3.9% 4.0% 10 

Other, specify (numeric) 7.1% 5.9% 2.0% 9 

Mailing 5.7% 5.9% 4.0% 9 

Call center rep 5.7% 3.9% 4.0% 8 

Newspaper 2.9% 0.0% 6.0% 5 

Television 2.9% 3.9% 2.0% 5 

We participated at previous residence 1.4% 3.9% 2.0% 4 

Energy audit 0.0% 3.9% 2.0% 3 

MidAmerican Energy website 1.4% 2.0% 0.0% 2 

Radio 1.4% 2.0% 0.0% 2 

Worked for MidAmerican Energy 2.9% 0.0% 0.0% 2 

Contractor 1.4% 0.0% 0.0% 1 

Total 100.0% 100.0% 100.0% 171 

Source: 2012 Energy Advantage SummerSaver Program Survey, question pa1 

A. Website use 

When asked if they had visited the MidAmerican Energy website in the past 12 months for 
energy efficiency information, 16 percent of respondents said they had been on the website 
looking for energy efficiency information, and the proportion was almost double for those who 
dropped out (29 percent). Visit frequency is fairly low, with 27 percent only visiting once, 60 
percent visited less than six times, and 30 percent visited around ten times. Seventy-nine 
percent said they have not visited for energy-efficiency information. Five percent of program 
participants indicated they do not have Internet access. 

Almost everyone visiting the website for energy-efficiency information found what they were 
looking for on MidAmerican Energy’s website. The usefulness of both the website and energy 
efficiency information were highly rated (Figure 5-4). Most did not suggest anything else that 
could be added to the website. 
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Figure 5-4. Usefulness of MidAmerican Energy Website 

 
Source: 2012 Energy Advantage SummerSaver Program Survey 

5.4.6 Program and MidAmerican Energy satisfaction 

Initial concerns from customers considering participation were low (11 percent). However, 
when concerns were compared between dropouts and active participants, 21 percent of 
dropouts had initial concerns. Sixty-four percent were concerned about the temperature 
increase being difficult, and another 11 percent did not like the time periods of the events. 
There were no initial concerns about receiving payment, installation problems, or 
understanding the receiver. 
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Table 5-11. Initial Participation Concerns 

Concerns  Dropout 

Active Participants 

  

Count 
Radio 

participant 
Pager 

participant 

The temperature increase 
is/would be uncomfortable 

53.3% 71.4% 60.0% 16 

Other, specify (numeric) 53.3% 14.3% 0.0% 9 

Might damage air conditioner or 
heat pump 

13.3% 14.3% 0.0% 3 

Health reasons 13.3% 0.0% 0.0% 2 

Did not understand how the 
program works 

6.7% 0.0% 0.0% 1 

Did not like time periods of 
events 

0.0% 0.0% 20.0% 1 

Did not like number of control 
days 

6.7% 0.0% 0.0% 1 

Did not want MidAmerican 
Energy to control my energy 
use 

0.0% 0.0% 20.0% 1 

Total 100.0% 100.0% 100.0% 27 

Source: 2012 Energy Advantage SummerSaver Program Survey, question pa4 

As expected when we looked at program satisfaction, dropouts were less satisfied overall 
than customers who were still actively participating. Most active participants (90 percent) are 
either very or extremely satisfied with the program overall. In contrast, 37 percent of dropouts 
were very or extremely satisfied with the program overall. Another 54 percent of dropouts 
were somewhat satisfied.  
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Figure 5-5. Overall Program Satisfaction by Participant Type 

 
Source: 2012 Energy Advantage SummerSaver Program Survey, question sat1 

When asked about specific program aspects, active participants again were more satisfied 
than dropouts. Satisfaction among active participants was highest with the number of event 
days (86 percent) and number of event hours (85 percent). Dropout satisfaction was highest 
with the information from MidAmerican Energy (58 percent) and the contractor who installed 
their receiver (45 percent). In contrast, dropouts were the most dissatisfied with the amount of 
incentive (31 percent), usually in comparison to the number of days cycled, and the number 
of event hours. 
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Figure 5-6. Satisfaction with Program Aspects 

 
Source: 2012 Energy Advantage SummerSaver Program Survey, question sat3 

As reflected in Table 5-12 below, mean ratings for program ease of use were very high.65 The 
lowest mean rating, although still at 4.5, was for ease of understanding how the receiver 
worked.  

Table 5-12. Ease of Use for Program Aspects Mean Ratings 

Aspect Dropout 
Radio 

participant 
Pager 

participant Overall 

Sign up to participate 4.8 4.8 4.9 4.9 

Understand program requirements 4.5 4.9 4.8 4.8 

Schedule appointment to install receiver 4.8 4.7 4.7 4.7 

Interaction with installation contractors 4.6 4.5 4.8 4.7 

Understand payment for participating 4.5 4.7 4.7 4.7 

Interact with program staff 4.6 4.4 4.7 4.6 

Understand how receiver worked 4.2 4.4 4.6 4.5 

Source: 2012 Energy Advantage SummerSaver Program Survey, question p2 

The few concerns participants had were related to interest in more information and getting 
that information during the contractor visit. 

                                                
65

 On a scale from 1 to 5 where 1 is very difficult and 5 is very easy. 
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“They could have explained it. They installed it when I was not home. No follow up 
and no idea about the particulars.” 

“For them to do it while the person is home. They would have explained the payment I 
was receiving.” 

Each program participant was asked to respond to a series of benefit statements with 
responses ranging from “completely untrue” to “completely true.”66 Over 60 percent felt the 
statement “I’m doing my part to avoid power shortages or brownouts” and “I am saving money 
on my utility bill” were completely true. Several others were less convinced that their utility 
bills are the same as before the program (20 percent) and the value of their home has 
increased (22 percent). 

Table 5-13. Percentage Responding “Completely True” to Benefit Statements 

Concerns 

  

Dropout 

Active Participants 

  

Count 
Radio 

participant 
Pager 

participant 

Doing my part to avoid 
power shortages 

52.9% 74.5% 60.0% 105 

Saving money on utility bill 40.3% 76.0% 62.5% 95 

Am more comfortable in 
my home 

52.9% 52.0% 50.0% 87 

Doing my part to reduce 
need for new power plants 

43.9% 52.0% 50.0% 80 

Learned a lot about 
conserving energy 

24.6% 47.1% 36.0% 59 

Utility bills are the same as 
before the program 

33.3% 20.5% 26.8% 41 

Value of my home has 
increased 

20.3% 22.4% 16.7% 32 

Source: 2012 Energy Advantage SummerSaver Program Survey, question ben1 

All customers who have participated in the program were asked to suggest one change to the 
program. Fifty-one percent said they would suggest no changes, although that drops to 25 
percent for dropouts. The most common suggestion from dropouts was to change the number 
of cycles and duration (24 percent). However, dropouts were less likely (18 percent) than 
active participants (30 percent) to suggest a larger incentive.  

                                                
66

 Response categories were Completely untrue, Somewhat untrue, Somewhat true, and Completely 
true. 
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Table 5-14. Suggested Changes to Program from Participants 

Change Mentioned Drop out 

Active Participants 

Total 
Radio 

participant 
Pager 

participant 

No changes 25.4% 50.0% 52.1% 63 

Larger incentive 17.5% 34.1% 27.1% 39 

Change number of cycles/cycle 
duration 

23.8% 4.5% 8.3% 21 

Other 14.3% 4.5% 10.4% 16 

Keep me better informed 9.5% 6.8% 0.0% 9 

Consider/resolve equipment 
issues 

7.9% 0.0% 0.0% 5 

Give more control of usage 4.8% 0.0% 2.1% 4 

Total 100.0% 100.0% 100.0% 155 

Source: 2012 Energy Advantage SummerSaver Program Survey, question ben4 

A. Reasons for dropping out 

In addition to gathering feedback on participant experiences with the program, another goal of 
our evaluation was to determine the reasons some participants drop out. As shown earlier in 
the program goals and objectives section, less than one percent of the program participants 
drop out of the program each year. Even though there is a low dropout rate, it is still important 
to understand why this occurs to maintain a low dropout rate and realize the effort that goes 
into recruiting new participants. 

The main motivator for participants to leave the program was the uncomfortable temperature 
increases, mentioned by 47 percent of dropouts overall. However, a review of the age of 
customers giving this feedback shows that younger customers (ages 25–32) were almost 
twice as likely to leave the program due to uncomfortable conditions. Other common reasons 
for dropping out were concerns about or actual damage to air conditioning equipment (46 
percent) and health reasons (13 percent). No one mentioned leaving the program because 
they were not receiving their credit. 
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Table 5-15. Reason Household Decided to End Participation 

Reason 
Percent 

Mentioned 

The temperature increase is/would be uncomfortable 47.1% 

Might damage air conditioner or heat pump 22.9% 

*Equipment issues 22.9% 

Health reasons 12.9% 

Other, specify (Numeric) 11.4% 

Payment not worth the effort 8.6% 

Did not like number of control days 7.1% 

Did not like time periods of events 5.7% 

Problems with installation, specify (Numeric) 5.7% 

*Did not know I was participating 2.9% 

Did not understand how receiver worked 1.4% 

Did not want MidAmerican Energy to control my energy use 1.4% 

Total 70 

Source: 2012 Energy Advantage SummerSaver Program Survey, question do1 

Fifty-seven percent of those who dropped out of the program said there was nothing that 
could have been done to keep them in the program. Thirteen percent suggested 
troubleshooting the equipment interaction issues in order to resolve them. Dropouts have 
concerns that receivers are affecting air conditioner operations and contractors are not 
dispelling that myth, some are even adding to it. Collecting information on the air conditioning 
equipment controlled by the receiver may provide program staff with information needed to 
identify problem areas or alleviate calls to contractors. 
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Table 5-16. What Could Have Been Done to Retain Dropouts 

Action 
Percent 

Mentioned 

Nothing could be done 57.1% 

*Troubleshoot issue/equipment interaction 12.9% 

Other, specify 10.0% 

Increase incentive, specify amount 8.6% 

Shorten event hours, specify 8.6% 

Fewer days, specify max for incentive 4.3% 

*Later cycling hours 2.9% 

*Have more control over cycling events 2.9% 

Better explain requirements 1.4% 

Don't know 1.4% 

Total 70 

Source: 2012 Energy Advantage SummerSaver Program Survey, question do2 

A few dropouts said they would have liked a higher incentive but wanted an incentive double 
to triple what is currently offered, which would be difficult for the program to justify. Those who 
suggested shorter hours were most concerned about coming home to a hot and 
uncomfortable house after 5:00 p.m. Two of the dropouts who gave other reasons thought 
they were still participating in the program. Some specific comments from dropouts highlight 
their reasons for leaving the program: 

“Between 5:00 p.m. and 7:00 p.m. was unbearable.”  

“Change to earlier in the day so that it would have been cooler by the time we got 
home.” 

“I got a new air conditioner, and I wanted to see how it performed in the summer. I 
wanted to see how the air conditioner would perform without the receiver.” 

“I had more of a problem with the contractor. The contractor said that I didn't have a 
receiver so I was kicked out of the program. No one verified with me that I still was 
receiving the service. MidAmerican was very accommodating in giving me a check for 
the years that I missed. They almost always are.” 

B. Overall satisfaction and recommendation of program 

As discussed earlier, overall satisfaction with the program is high among participants (91 
percent). At least one-half of the active participants, and one-quarter of the dropouts, would 
recommend the program to others. Reasons respondents would not recommend the program 
mirror reasons for dropping out, including issues with the incentive not being worth the 
discomfort and problems with equipment damage. In a few cases though, it is not that the 
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respondent would not recommend the program, but that they want to let people make up their 
own minds about the program.  

“Everybody's capable of making their own decisions, I don't generally butt into 
someone's life.” 

Figure 5-7. Satisfaction Levels with Program and MidAmerican Energy Overall 

 
Source: 2012 Energy Advantage SummerSaver Program Survey, questions sat1, sat4, sat6, sat7 

Overall satisfaction with MidAmerican Energy is consistently high across participants, 
dropouts, and nonparticipants. One-third of active participants and 15 percent of dropouts are 
more satisfied with MidAmerican Energy since participating, citing reasons such as that it 
helps save money, they have never had problems or inconvenience, or that MidAmerican 
Energy provides good service or is a good company. Just one percent of all participants said 
they were less satisfied with MidAmerican Energy after participating in the program. Specific 
comments on satisfaction included: 

“It's a good program that they don't really need to have to do, but it's nice that they 
give me $30 dollars a year on my October bill.” 

“Because it worked fine; I didn't have any problems with it, we didn't have any 
inconvenience with it, and it worked as well as they advertised.” 

“It helped with the energy cost.” 

“I think it's a good alternative and a good program to have for your customers.” 
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“Haven't had any problems and get a check to reduce the energy bill once a year.” 

“They are trying to conserve on energy. It's a good thing; they are doing the job better 
than the politicians are.” 

“I just, you know, it just seemed like a good program. I had some reservations at first, 
but nothing ever materialized.” 

C. Program dissatisfaction 

There is always a certain amount of dissatisfaction with programs. The amount of hours and 
time of day often led to participants’ concern that their air conditioning was not working. 
Several also said they were not aware or they did not understand the number of days they 
would be cycled. 

“It was so hot, and there were a lot of days.” 

“It was too frequent for keeping the household comfortable.” 

“I guess I came home to too many uncomfortable hot days where it took too long for it 
to catch up.” 

“The house was way too hot and uncomfortable. It took until 9:00 p.m. to get the 
temperature down to 78.” 

“Too long. The problem is you never know when they're going to start or when they're 
going to end. No one could tell me either.” 

“I just could not keep my house cool. By it cycling my house would go up 8–10 
degrees, and it never would cool down till late in the evening.” 

Dissatisfaction with the incentive amount may be affected by the fact that the evaluation team 
needed to survey participants prior to them receiving their payment. A few mentioned not 
being aware of the payment. The decreasing incentive after the first year was a common 
issue, as was the feeling that the payment was not worth it for the discomfort or if service 
calls were needed. There were a few suggestions for increased payments for hotter summers 
with more days, and there were several participants who commented that people are always 
looking for more in the way of incentives.  

“They paid more in the beginning, and now they're paying less.” 

“It wasn't about the money, it was basically about saving energy. Money wasn't the 
incentive.” 

“Well, because $30 isn't really worth it. I probably spent ten times that in service calls.” 

“The dollar amount that I got didn't make sense for the temperature adjustment that I 
had to deal with during the day.” 
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“It's been the same amount the 11 years I have been doing it. The cost of everything 
else is going up, I thought they would increase. “ 

Comments show that some customers pay attention to information in their bills and are fine 
with that. Others do not remember any information after their initial signup. Some are 
specifically looking for more details on cycling and payment.  

“I didn't understand that they were going to shut it off in the middle of the afternoon.” 

“Usually, basically I get a brochure that we are in the program in the spring, and then 
don't hear about it until the next spring.” 

Many customers had no contact with the service professional who installed the receiver. They 
simply came home to find it installed.  

“The man who came out left a big hole in the siding.” 

“I don't know, I didn't even see him put it in. I wasn't here when they did all that.” 

5.4.7 Customer characterization 

There are a few differences between participant and dropout households. Participant 
households tend to be smaller with older occupants, while dropout households tend to be 
younger with more occupants. Although the average length of time on the program is longer 
for participants, even dropouts have averaged eight years in the program. 
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Table 5-17. Demographics for Program Participants and Dropouts 

Characteristic 
Active 

Participant Dropout Total 

Mean number of people living in home 2.1 2.8 2.1 

Did same number of people 
live in home this summer 
vs. 2011? 

Yes 89.9% 90.0% 89.9% 

No 10.1% 10.0% 10.1% 

Did more or less people live 
in home this summer? 

More 26.6% 57.1% 26.9% 

Less 73.4% 42.9% 73.1% 

Were the same number of 
people home between 2:00 
and 7:00 p.m. this summer 
vs. 2011? 

Yes 87.0% 86.8% 87.0% 

No 13.0% 13.2% 13.0% 

Were more or less people 
home during those hours? 

More 20.9% 44.4% 21.1% 

Less 79.1% 55.6% 78.9% 

Summer work 
arrangements 

First shift/Days 41.8% 50.0% 41.9% 

Second shift 2.0% 2.9% 2.0% 

Third shift 0.7% 0.0% 0.7% 

From your home 8.1% 5.9% 8.1% 

Other arrangements 
during summer 

3.4% 2.9% 3.4% 

None/Retired/Unemployed 44.0% 38.2% 43.9% 

Age 18–24 0.0% 1.5% 0.0% 

25–34 2.7% 16.2% 2.8% 

35–44 10.1% 14.7% 10.1% 

45–54 12.0% 16.2% 12.1% 

55–64 28.9% 23.5% 28.9% 

65 or older 46.3% 27.9% 46.1% 

Head of household highest 
level of education 

Less than Ninth Grade 0.0% 0.0% 0.0% 

Ninth to Twelfth Grade, 
No Diploma 

4.7% 1.4% 4.7% 

High School Graduate 
(includes GED) 

22.2% 20.3% 22.2% 

Some College, No Degree 15.4% 14.5% 15.4% 

Associate's Degree 10.7% 13.0% 10.7% 

Bachelor's Degree 24.8% 34.8% 24.9% 

Graduate or Professional 
Degree 

22.2% 15.9% 22.1% 
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Characteristic 
Active 

Participant Dropout Total 

Total household income Less than $10,000 1.8% 0.0% 1.8% 

$10,000 to less than 
$20,000 

1.8% 5.8% 1.9% 

$20,000 to less than 
$30,000 

11.7% 5.8% 11.7% 

$30,000 to less than 
$40,000 

11.7% 9.6% 11.7% 

$40,000 to less than 
$50,000 

11.7% 13.5% 11.7% 

$50,000 to less than 
$75,000 

16.2% 13.5% 16.2% 

$75,000 to less than 
$100,000 

24.4% 21.2% 24.4% 

$100,000 or greater 20.7% 30.8% 20.8% 

Source: Advantage SummerSaver Survey, questions dem10, d3, d3m, d4, d4m, d4a, dem12, dem13 

There are few differences between participant and dropout household characteristics. Active 
participant homes are slightly older than dropout homes.  

Table 5-18. Household Characteristics 

Characteristic 
Active 

Participant Dropout Total 

Age of air conditioner or air source heat 
pump (years) 

10.1 9.3 10.1 

Home is single family 89% 96% 89% 

Own home 98% 96% 98% 

Year home was built 1966 1971 1966 

Square footage of 
home 

Less than 1,000 
square feet 

8.6% 9.7% 8.6% 

1,000 to 1,500 
square feet 

34.5% 33.9% 34.5% 

1,501 to 2,000 
square feet 

26.6% 25.8% 26.6% 

2,001 to 3,000 
square feet 

15.9% 22.6% 15.9% 

More than 3,000 
square feet 

14.5% 8.1% 14.4% 

Source: Advantage SummerSaver Survey, questions dem0, dem1, dem2, dem3, dem9 
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5.5 CONCLUSIONS AND RECOMMENDATIONS 

5.5.1 Conclusions 

Given the challenges of administering a residential load management program, MidAmerican 
Energy has been successful in utilizing their Residential Load Management program to 
exceed kWh savings and peak kW targets while coming in below budget, all while maintaining 
or increasing customer satisfaction with MidAmerican. Below, we offer our recommendations 
to MidAmerican Energy program staff for continuing to successfully utilize the program. The 
recommendations are aimed toward addressing issues that may affect future success and 
flexibility of the Residential Load Management program.  

The uncertainty regarding savings calculations could be minimized with increased and 
standardized quality control procedures, better model documentation, and validation of 
TrueCycle learning algorithms. MISO concerns could be reduced by working closely with 
MISO representatives to execute a plan for developing a load shape or engineering models of 
the residential load management system. The program should continue to proactively and 
effectively address customer concerns regarding the number and timing of cycling events, as 
well as equipment interaction concerns, by reviewing current program documentation and 
communicating frequently with participants. Contractor education will be an important 
component of the communication process in order to minimize the damage that uninformed 
contractors can do when they interact with program participants. 

5.5.2 Recommendations for savings adjustments 

The Tetra Tech team does not recommend specific savings adjustments. However, we do 
have concerns regarding the following aspects of claimed savings: 

The lack of a standard and ongoing LCR inspection process leads us to being 
uncertain regarding the impact of non-functioning LCRs. The current savings 
methodology employed by MidAmerican Energy assumes 100 percent operability. In our 
opinion, this is not reasonable, though a specific impact related to operability would be 
speculative. It may be reasonable to assume that between 10 and 25 percent of LCRs are 
non-functional. 

Demand reductions based on the load shape used in the MidAmerican Energy 
SummerSaver Tool are undocumented and unverified. Direct sampling of MidAmerican 
Energy’s population of controlled air conditioners, coupled with direct monitoring, would 
validate the assumptions behind the model. The model may be conservative, but absent 
documentation or testing, the load shape, baseline, and cycling impact at different 
temperatures cannot be confirmed. 

The measured impact of Cooper TrueCycle LCRs may indicate higher or lower 
performance. While our review indicates that the 10 percent higher impact assumed by the 
MidAmerican Energy SummerSaver Tool is reasonable and may be conservative, the actual 
impact is unknown. 

The net effect of our concerns is that while we believe that LCR operability issues may adjust 
savings downward, some of the apparently conservative assumptions of the MidAmerican 
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Energy SummerSaver Tool may offset the operability penalty. Determining the scale of each 
issue was beyond the scope of this evaluation and would require direct sampling and 
monitoring of MidAmerican Energy’s participants and nonparticipants to determine baseline 
and load reduction impacts.  

5.5.3 Recommendations for program design and implementation 

Below we provide recommendations for program staff consideration related to program 
design and delivery. 

Validate learning algorithms of TrueCycle equipment. MidAmerican Energy’s practice is 
to cycle residential air conditioners when the temperature is expected to exceed 94 degrees 
during peak periods. There is some concern that with a temperature-based trigger, the 
TrueCycle LCRs do not experience sufficient learning at higher temperatures to determine the 
level of oversizing, which may lead to a reduction in the enhanced performance offered by the 
TrueCycle equipment. This is an issue for further research. 

Develop and conduct more frequent and systematic inspections of LCRs. The current 
practice of updating older LCRs with TrueCycle equipment will help address operability of 
older LCRs. However, there is still a large population of old LCRs and the TrueCycle 
equipment will age, too. A periodic inspection of each LCR at five-year intervals appears to be 
a standard practice of other programs. At worst, an LCR would be inoperable for 5 years and 
not the current 15-year cycle. 

Evaluate participant and nonparticipant populations to determine baseline operations 
and impacts. A sample of 250 participants and 250 nonparticipants would provide adequate 
stratification and statistical significance to develop deemed or more accurate estimates of 
savings. The MidAmerican Energy SummerSaver Tool may be useful for general planning, 
but as the tool ages, assumptions regarding equipment in later years may no longer hold. An 
updated tool that incorporates study results would improve the accuracy of savings estimates. 
On a periodic basis, the 250/250 study could be updated with smaller samples to ensure 
accurate impact estimates are made on an ongoing basis.  

5.5.4 Recommendations based on MISO 

The evaluation recommends that MidAmerican develop and execute a plan to work with 
MISO on developing load shape/engineering analyses models of the residential load 
management system. Of key importance is the issue of LCR operability. It is likely that absent 
validating the operability of the LCRs, any plan will fall short of MISO expectations. We 
recommend an initial “bootstrapping” effort be made to understand LCR operability, 
developing load shapes, and measuring baseline and operating performance. While load 
shapes may be available that present baseline conditions at various temperatures, the issues 
of addressing LCR operability and performance make developing MidAmerican specific load 
shapes a logical extension of the measurement plan and would help address weather-driven 
load behavior specific to MidAmerican. 

An initial “bootstrapping” evaluation would set the basis for the program and modeling 
parameter assumptions. On an ongoing basis, the initial effort should be supplemented with 
ongoing analyses to address the ongoing issues of LCR operability, changes due to shifts 
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toward more efficient air conditioners, and to capture the impact of other potential program- 
driven changes. While the ISO-NE manual requires an 80/10 statistical validity, we 
recommend targeting a 90/10 level of validity to ensure a robust study and high statistical 
validity for sub-strata. A sample size for 90/10 will require approximately 70 sample 
participants. Oversampling to reduce attrition, measurement issues, or other factors, suggests 
a higher sample pool be selected. One hundred participants per sample pool will provide an 
adequately robust sample. Samples should be drawn to cover nonparticipants and 
participants using each type of LCR. The specific study design will need to be developed, but 
we estimate that up to 250 nonparticipants will allow for a robust stratification, with a total of 
250 participants also allowing for stratification to capture LCR operability and each LCR type. 
A smaller selection of nonparticipants may be viable, though we recommend the higher 
sample size to allow for stratification across several climate zones in the MidAmerican service 
territory, allowing for greater accuracy in predicting impacts in each control zone. The 
nonparticipant sample could potentially be removed from the study, but would require some 
other method of validating baseline assumptions using participants. Such a study would 
require monitoring participants in a manner that did not cycle the air condition loads. Given 
the temperature-based criteria for choosing to call an event, we believe it is more expedient 
and potentially more representative of baseline conditions if nonparticipants are included in 
the study design. 

The evaluation finds that there are points that require ongoing discussion with MISO 
regarding the ISO-NE M&V recommendations as a plan is developed. For example, MISO 
requires that DRR Type I resources provide one-minute interval data. It is not clear whether 
MISO expects detailed modeling to reflect one-minute intervals or whether hourly data can be 
assumed to also represent each one-minute interval. In short, we recommend that 
MidAmerican continue to work with MISO demand response specialists to work through the 
details of sample and study design. 

The net result of the study will be robust data that can form the basis of a modeling tool more 
robust than the current MidAmerican Energy SummerSaver model. With ongoing updates 
from subsequent studies, the modeling can provide greater certainty to both MISO and 
MidAmerican. 

Consider sending a note to participants to thank them for participating during a 
difficult summer. This summer was unusual. Many dropouts mentioned uncomfortable 
temperature increases and low compensation as a primary reason for leaving the program. 
However, very few customers were close to guessing the actual number of cycling events this 
summer. More communication regarding the number of cycling events may provide 
perspective.  

Include a portion of the SummerSaver participants in a metering study if conducted. 
There is no way to remotely verify LCR operation. In addition, contractors may be 
disconnecting LCRs during maintenance visits. LCR connection and signal reception should 
be verified if possible with a metering study. 

Send out a short, simple postcard to all participants as a reminder of program 
attributes and benefits. This was done in Illinois this year as a reminder to increase 
participation, but could also be used to remind current participants of program objectives and 
benefits.  
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Provide additional information and notification on cycling events. The value of the 
incentive in comparison to the discomfort is a primary reason participants leave the program. 
And there is a clear misunderstanding of how many cycling events occur over the four-month 
season. Benchmarking showed that other programs take advantage of public service 
announcements, and text messages may be an upcoming method to research. 

Update program materials to include average cycling events and payment amounts. 
Other literature states the typical number of cycling events is between 10 and 15 in order to 
set customer expectations. This information does not currently appear on the program 
materials we reviewed and may be beneficial to set expectations for customers in Iowa. 
Considering that most installations can occur without any interaction with the customer, it may 
be most important that the payment amount and average number of events are mentioned on 
the door hanger.  

Research the viability of a signup bonus. Participants and dropouts provided comments on 
the reduction in payment they receive after the first year on the program, and it seems to 
have a negative effect on program satisfaction. There are other load management programs 
that offer an initial signup bonus to participants and maintain the annual payment rate for 
consistency. 

Include education on the SummerSaver program during other education and outreach 
efforts with contractors. As MidAmerican Energy staff meet with contractors regarding other 
DSM programs, include discussions about the SummerSaver program to educate contractors 
on the benefits of the program and help dispel the myths regarding adverse equipment 
interaction. It would also benefit the program to have a SummerSaver service contract flag in 
the contractor database to indicate those who are currently providing services through that 
program in order to facilitate cross-cutting marketing efforts with other programs. Comments 
from the participant survey suggest that there may be opportunities for contractors to cross-
sell services or that customers who participate in the SummerSaver program may benefit 
from updating their air conditioning equipment or insulation levels. 

Review tracking database functionality and interaction with other data tracking 
procedures. Issues were identified with both customer contact information and participation 
status. Verify that EEMIS does handle the tracking of both LCR devices and participating 
households to ensure accuracy in program accounting and savings estimates. Also review 
how contact information is obtained and updated given that participants may remain on the 
program for long periods of time. We found no systematic update method for contact 
information, and while MidAmerican Energy does a good job updating billing records, it is 
more complicated to keep up with the DSM tracking databases. Relationships between 
customer service, billing, and DSM program tracking is often overlooked or easily forgotten by 
those not involved with the DSM side of the relationship. 
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6. APPLIANCE RECYCLING 

This section presents the detailed results from the impact and process evaluation of the 
CY2011 Appliance Recycling program offering in MidAmerican Energy’s Iowa service 
territory.  

6.1 PROGRAM DESCRIPTION 

MidAmerican Energy’s Appliance Recycling program seeks electricity savings and demand 
reduction by collecting and decommissioning older, inefficient refrigerators, freezers, and 
window air conditioners for Iowa customers. Residential and nonresidential participants 
receive $50 for recycling refrigerator and freezer units, and $25 for window air conditioners, 
with a limit of two of each appliance per participating household.67  

JACO Environmental (JACO) works with the Conservation Services Group (CSG) to 
implement the program. JACO operates the program through marketing, call-in and online 
application intake, scheduling of pick-up appointments with customers, and management of 
CSG which handles the collection and decommissioning of qualified appliances and safe 
recycling of the appliance’s parts. 

6.2 EVALUATION METHODS 

6.2.1 Summary of evaluation activities and researchable issues  

This section describes the analytic methods and data collection activities implemented as part 
of the CY2011 impact and process evaluation of the Appliance Recycling program. Table 6-1 
documents the activities that were completed as part of the Iowa evaluation.  

                                                
67

 www.midamericanenergy.com/ee/ia_res_appliance_recycle.aspx.  
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Table 6-1. Appliance Recycling Program Evaluation Activities 

Activity Appliance Recycling Program 

Impact 
Evaluation 
Approach 

 Engineering review: Conducted a full review of all rebates from each equipment 
type using applications, calculators, and reported savings. Confirmed data inputs, 
stipulated assumptions (if appropriate), and engineering algorithms and 
calculations.  

 Tracking system analysis: Analyzed tracking databases to determine if the 
participant took advantage of any rebates or participated in any other energy 
efficiency or load management programs. 

Primary Data 
Collection 
Supporting 
Process and 
Impact 
Evaluations  

 Program staff interviews: Conducted in-depth interviews with the product 
manager and program implementation contractor (JACO). 

 Participant customer surveys: Completed 248 customer surveys.  

 Nonparticipant customer surveys: Completed 308 nonparticipant surveys as a 
cross cutting activity across all programs.  

Below, we present the key researchable questions that were developed for the evaluation of 
the Appliance Recycling program. These questions provide context to the motivation behind 
the research included for this evaluation. 

 How do participants learn of the program? Why do they decide to participate in the 
program? 

 Is the program achieving high levels of satisfaction? 

 How are program data handled? Are all data being tracked accurately and 
effectively? How does the program manage and store supplemental data? Is there 
room for improvement to make the process of data entry and storage more 
streamlined and effective? 

 Are incentive values set optimally? 

 Are program goals realistic given the program’s past performance? What additional 
marketing, outreach, or program design changes will be needed to meet planned 
levels of appliances recycled? 

 What are the processes and protocols followed by program implementation 
contractors? What is working well? How can these processes be improved upon? 

 What changes to the program design and deliver improve program performance? 

 What impact did the program have on customers’ decision to recycle the appliance 
(net-to-gross)? 

 Are the impacts calculations accurate and verifiable?  

 What customer behaviors affect savings, and what should the adjustment rate be to 
account for those behaviors? 
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6.2.2 Detailed evaluation activities 

Below, we detail the activities associated with the Appliance Recycling program evaluation. 

A. Program staff interviews  

The Tetra Tech team conducted two in-depth interviews—one with the MidAmerican Energy 
program manager and one with JACO. These interviews were conducted to ensure that the 
evaluation team had a comprehensive understanding of the program design and 
implementation.  

B. Customer data collection 

The evaluation team completed participant surveys through Tetra Tech’s in-house survey lab. 
The participant survey verified installation, explored process-related issues, and collected 
household energy usage characteristics and demographics. The survey also collected 
information used in the calculation of the program’s verification rate and net-to-gross analysis. 

i. Sampling 

The program tracking data provides detailed measure descriptions of equipment removed 
through the Appliance Recycling program. The participant sample was stratified into 
residential and nonresidential participants. In addition to stratifying the sample by residential 
and nonresidential customers, the sample frame was further stratified by type of equipment 
recycled. The evaluation team surveyed 195 residential customers and 53 nonresidential 
customers, with a mix of completes for refrigerators, freezers, and window air conditioners.  

ii. Response rate 

On July 30, 2012, Tetra Tech mailed an advance letter to sampled participants. Two days 
later (August 1, 2012), Tetra Tech fielded the survey. Data collection ended on August 18, 
2012. We spoke with 248 customers who participated in the Appliance Recycling program, 
achieving a 41 percent response rate (49 percent cooperation rate).  

iii. Weighting 

In order to ensure the data are representative of the population, we applied weighting ratios to 
the survey responses. Weighting is the adjustment of data to account for intervening factors 
during sampling or fielding which would bias the results. These weighting ratios ensure that 
the responses more closely reflect the population as a whole. Consistent with the sampling 
approach, the weighting values were calculated for each equipment type.  

C. Impact evaluation activities 

The evaluation team conducted reviews of the engineering algorithms documented by 
MidAmerican for reasonableness. The inputs were assessed as well as the resulting savings 
accounting for the inputs. The evaluation team also reviewed the tracking databases to 
determine if the participant took advantage of any rebates or participated in other 
MidAmerican Energy programs. 
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The evaluation team leveraged the participant survey data for two impact evaluation 
purposes. First, we analyzed participant survey data to adjust savings based on usage and 
working condition of appliances. Second, the survey data informed the net-to-gross analysis. 
Although the net-to-gross analysis was complete for program design and process evaluation 
purposes, we include it within the impact evaluation section as it technically is an assessment 
of program impacts. 

6.3 PROGRAM STATUS AND IMPACT RESULTS 

Table 6-2  presents the impact results of the Appliance Recycling program. Without the in-
service rate, the realization rate would be 118 percent for electric and 41 percent for peak kW 
savings. The in-service rate reduced the ex-post gross savings marginally, for a final 
realization rate of 112 percent for electric and 38 percent for peak kW savings. The program 
tracking system documented that 3,545 refrigerators, 951 freezers, and 601 window air 
conditioners were recycled through the program in 2011 (inclusive of both residential and 
nonresidential participants). 

Table 6-2. Appliance Recycling Program Ex-ante and Ex-post Impacts 

Measure Category 
Ex-ante Gross 

(kWh) 
Ex-post Gross 

(kWh) 
kWh Realization 

Rate 

Recycled window AC 135,749 135,567 100% 

Recycled freezer 764,424 855,184 112% 

Recycled refrigerator 3,288,494 3,706,276 113% 

Total kWh 4,188,667 4,697,027 112% 

Measure Category 
Ex-ante Gross 

(kW) 
Ex-post Gross 

(kW) 
kW Realization 

Rate 

Recycled window AC 247 163 66% 

Recycled freezer 391             118 30% 

Recycled refrigerator 1,456             512 35% 

Total kW 2,100             793 38% 

6.3.1 Verification of impacts 

MidAmerican’s tracking system, EEMIS, calculates energy savings based on data entered 
into the system regarding each appliance. Data include appliance type, manufactured year, 
and other appliance specifications (e.g., side-by-side). The evaluation team reviewed the 
impacts in two categories—refrigerators and freezers and window air conditioners. Below we 
summarize the results from each. 

A. Refrigerators and freezers 

The evaluation team reviewed the information entered into the program tracking system and 
verified the claimed impacts against external sources. Specifically, the evaluation team 
reviewed the Home Energy and the ENERGY STAR website to verify the kWh savings by 
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model year listed in the database. For the most part, the kWh savings value found agreed 
with the value in the database.   

However, where information is insufficient, JACO and MidAmerican Energy apply a deemed 
value. Further investigation showed the deemed value had a net-to-gross value applied to the 
recycled refrigerators and freezers thus understating the kWh savings. Note that 
MidAmerican Energy was not able to provide the source for deemed savings; rather, in 
researching the source of the deemed value, the evaluation team discovered the values were 
listed in the proposal to MidAmerican Energy by the implementation contractor.  

The evaluation team reviewed a number of other states’ TRMs, as well as the information 
provided by JACO to provide recommended adjustments to the deemed values. The 
evaluation team found that JACO’s deemed savings estimates, removing the net-to-gross 
factors of 1,238 and 919 kWh for freezers, were appropriate.  

B. Window air conditioners 

The kWh savings for recycled window air conditioners were inconsistent and not supported by 
engineering algorithms or any documentation supplied by MidAmerican Energy or the 
implementation contractor. The deemed value assigned to a number of the units was 43 kWh. 
However, some of the units’ kWh claimed was different and considerably higher than the 
deemed savings, more than 20 times higher in some cases. The team was unable to identify 
the source of the higher values.  

The evaluation team, after receiving a copy of JACO’s 2009 Request for Proposal for 
MidAmerican Energy's Iowa Appliance Recycling program, adjusted the gross kWh savings 
for all air conditioners to100 kWh based on the calculation below.68 The adjustments also 
remove a 0.54 net-to-gross factor applied to the deemed savings. 

 CCD1/CCD2 = CDD ratio 

 Net kWh/NTG factor*CDD ration = avoided kWh 

 CDD ratio = 1052/835 = 1.26 

 Avoided kWh = 43/0.54*1.26 = 100.33 kWh 

Where Cooling Degree Days is as follows: 

 Chicago 835 

                                                
68

 Request for Proposal for MidAmerican Energy Iowa Appliance Recycling Program, JACO 
Environmental, Inc., March 11, 2009, p. 54. “For basic ARP planning and high-level monitoring 
purposes for room air conditioners, JACO recommends that Commonwealth Edison’s assumed 
values assumed in its November 15, 2007 Illinois Commerce Commission filing be used: 80 gross 
annual kWh, .54 NTG factor, and 43 net annual kWh68. If deemed appropriate by MEC, the gross 
and net data could be adjusted for differences in cooling degree days between Chicago (835) and 
Des Moines (1052).” 
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 Des Moines 1052 

A. kW impacts 

The kW savings value for all appliances was a deemed value of 0.04121 kW, but the source 
of the number was not documented and could not be identified. In lieu of the deemed value, 
the evaluation team applied a coincidence factor (CF) for each appliance, which is 
documented in the "EEMIS Impacts - Res Equipment” file. Specifically, we used a 
coincidence factor of 0.00013816 to calculate the peak kW savings for refrigerators and 
freezers and a coincidence factor of 0.0011434 to calculate the peak kW savings for window 
air conditioners. 

6.3.2 In-service rate results 

In addition to the engineering review, the evaluation team reviewed the in-service rates to 
adjust the overall savings. For appliance recycling programs, in-service rates are adjusted 
downward for non-use or partial use.  

The Tetra Tech evaluation team used participant surveys to assess in-service rates. Due to 
the differences in use, rates were calculated slightly differently for refrigerators, freezers, and 
window air conditioners. 

We asked customers, in the year prior to participating in the program, how often the appliance 
was plugged in. Respondents were read the following categories: all of the time, most of the 
time, during certain months, and never. For customers who said during certain months, the 
respondent was asked how many months or during what months the appliance ran. 

Table 6-3 documents the in-service rate assignment based on response. Note that the 
assignment varies for window air conditioners. We would expect window air conditioners to 
be used part-time; therefore, adjustment was only made if the customer said they never used 
the equipment. 

Table 6-3. In-service Rate Assignment by Appliance 

Use Refrigerator Freezer 
Window Air 
Conditioner 

All of the time 1.0 1.0 1.0 

Most of the time 1.0 1.0 1.0 

During certain months Months/12 Months/12 1.0 

Never 0.0 0.0 0.0 

Weighted realization rate 0.959 0.943 0.837 

To further characterize the appliances being recycled, program participants were asked 
whether their recycled refrigerator or freezer was a primary appliance, secondary appliance, 
or not being used at all. Fifty-eight percent of refrigerators and 64 percent of freezers were 
being used as a primary appliance. A third of refrigerators and 24 percent of freezers were 
secondary appliances, while 10 percent of refrigerators and 13 percent of freezers were not 
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being used at all. These statistics are presented for context only, and are not used to adjust 
the savings. 

Figure 6-1. Primary or Secondary Appliance

 

Source: Appliance Recycling Participant Survey, questions AP2a_R and AP2a_F 

6.3.3 Net-to-gross results 

MidAmerican requested that the evaluation team assess the net-to-gross of the Appliance 
Recycling program. Net-to-gross factors estimate the impact the program had on customers’ 
decisions to recycle the appliance at the time they did. Typically an impact evaluation issue, 
net-to-gross was included in this study to inform program design, cost effectiveness, and 
process evaluation issues.  

This section presents the free-ridership methodology, customers’ responses to select 
questions, and the calculated free-ridership rate. To account for net-to-gross, we apply the 
formula:  

net-to-gross=1-free-ridership ratio 

A higher net-to-gross indicates program influence on customers’ decisions, and high 
attribution toward customers’ behaviors. A lower net-to-gross factor indicates low level of 
influence, which may be further indicative of market transformation, poorly set incentive 
levels, etc.  

The evaluation team used a structured survey which included a sequential question technique 
to identify free riders. This sequential approach asks program participants about the actions 
they would have taken if the program services had not been offered. This method walks 
survey respondents through their decision process with the objective of helping them recall 
the program’s impact upon all aspects of project decision making.  

The crux of the analysis is identifying whether the appliance would have stayed on the grid or 
been recycled absent the program. Because we are asking customers to consider the 
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counterfactual—what did not happen—we also ask a series of consistency checks and open-
ended questions to validate the results. Figure 6-2 visually presents the free-ridership 
calculation methodology. 

Figure 6-2. Free-ridership Flow Chart 

 

In the absence of the MidAmerican Energy Appliance Recycling program, customers were 
asked whether they would have kept or disposed of their appliance. Nearly all customers with 
that recycled refrigerators (91 percent) said they would have disposed of the appliance 
without the program. The statistics were slightly lower for freezers and window air 
conditioners (76 percent of each).  
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If a customer indicated that they would have disposed of their appliance without the program, 
they were asked how the appliance would have been disposed. The program receives credit 
if the appliance would have stayed on the grid, such as if it were given away or donated. The 
program is given partial or no credit if the respondent said they would have recycled the 
appliance or had the retailer take the appliance (assuming the retailer would recycle).  

Window air conditioners and refrigerators were most likely to be given away for free or 
donated (32 percent and 24 percent, respectively), and freezers were mostly likely to be 
taken to a garbage dump or thrown away (24 percent). A portion of appliances still would 
have been recycled without the MidAmerican Energy Appliance Recycling program—18 
percent of window air conditioners, 12 percent of freezers, and 17 percent of refrigerators. 

Figure 6-3. Method for Disposing of Appliance Without the Program 

 

Source: Appliance Recycling Participant Survey, questions fr4_r, fr4_f, and fr4_ac 

Prior program experience played a large role in customers’ decision to participate in the 
Appliance Recycling program. Customers who recycled a refrigerator or freezer were most 
likely to indicate prior program experience being influential, rating the prior influence on a 0-
to-10 scale where 0 was not at all influential and 10 was very influential. With an influential 
rating of eight or higher, 81 percent of refrigerator, 78 percent of freezer, and 66 percent of 
window air conditioner program participants attributed a high level of influence to prior 
program experience. 

Table 6-4 presents the free-ridership estimates for refrigerators, freezers, and window air 
conditioners at the sector level and the program overall. The free-ridership rate for the 
Appliance Recycling program overall was 32 percent (net-to-gross ratio of 0.68). This 
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program-level free-ridership and net-to-gross ratio is in line with other studies conducted for 
utilities across the country.69 

Refrigerators had the highest free-ridership rate of 34 percent (net-to-gross ratio of 0.66), 
while freezers and window air conditioners had nearly the same free-ridership rate of about 
29 percent (net-to-gross ratio of 0.71).  

Nonresidential customers were more likely than residential customers to be free riders—40 
percent compared to 32 percent. There was a high variance of free riders within the 
nonresidential sector. Over half of nonresidential customers recycling freezers were free 
riders (59 percent), which was statistically significantly higher than the 29 percent of 
nonresidential refrigerator participants and 8 percent of window air conditioner participants. 
The number of surveyed nonresidential customers was relatively small, which could impact 
the free-ridership rates.  

Table 6-4. Appliance Recycling Program NTG Results 

  Population 
Savings 

Surveyed 
N 

Surveyed 
Savings 

Free-
ridership 

Refrigerator 3,296,858 129 119,244 33.5% 

Freezer 766,314 85 68,572 28.6% 

Window air conditioner 135,792 76 24,563 28.9% 

Total 4,198,964 290 212,379 32.4% 

Nonresidential Refrigerator 159,100 41 35,790 38.5% 

Freezer 21,916 11 8,152 58.8% 

Window air 
conditioner 

3,283 6 992 8.3% 

Total 184,299 58 44,934 40.3% 

Residential Refrigerator 3,137,758 88 83,455 33.2% 

Freezer 744,398 74 60,420 27.7% 

Window air 
conditioner 

132,509 70 23,571 29.4% 

Total 4,014,665 232 167,446 32.1% 

Refrigerators and freezers that were not working or were in need of major repair had the 
highest free-ridership rates. The opposite was true for window air conditioners. 

                                                
69

 Studies reviewed from utilities from other states such as from Nevada, Michigan, New York, and 
California. 
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Table 6-5. NTG Results by Working Condition of Appliance 

  Surveyed 
n 

Surveyed 
Savings 

Free-
ridership 

Refrigerator Good 53 49,331 32.0% 

Minor repairs 51 47,851 25.6% 

Major repairs 20 17,938 50.9% 

Did not work 4 3,380 79.0% 

Freezer Good 42 32,278 15.2% 

Minor repairs 27 23,796 39.3% 

Major repairs 12 9,820 49.2% 

Did not work 2 1,418 59.8% 

Window air 
conditioner 

Good 41 17,009 30.6% 

Minor repairs 24 5,803 26.3% 

Major repairs 8 1,623 16.4% 

Did not work 2 86 91.7% 

Total Good 136 98,618 28.5% 

Minor repairs 102 77,450 27.8% 

Major repairs 40 29,381 50.1% 

Did not work 8 4,884 76.7% 

6.4 PROCESS EVALUATION FINDINGS 

This section details the findings from the process evaluation. The process evaluation was 
designed around the key researchable issues identified in the methodology section. We 
present the results in the subsections that follow. 

6.4.1 Program goals and objectives 

For the 2011 program year, MidAmerican Energy’s Appliance Recycling program did not 
meet its goals. As shown in Table 6-6, the program achieved 31 percent of the gross kWh 
and 53 percent of the gross peak kW goals, while spending 77 percent of the kWh budget.  
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Table 6-6. Target and Actual Budget and Gross Savings for 2011 

Type Actual Budget 
Percent to 

Budget 

kWh budget $880,546  $1,138,000  77% 

kWh 3,997,578 13,062,615 31% 

Peak kW 2,088 3,908 53% 

Source: 2011 EE monthly report – all states.xls provided by MidAmerican Energy 

The goals were established in regards to electric savings rather than the number of units. 
However, JACO’s goals were established based on number of units recycled. According to 
JACO, they fell somewhat short of the number of units recycled in 2012, although not to the 
extent reflected in the 2011 performance. 

Two issues were identified through the evaluation that is reflected in the program’s progress 
to meeting goals—target participation and savings, and marketing needs. We discuss each in 
turn below. 

A. Target number of units and estimated savings 

Through interviews, JACO indicated that they typically recommend about one percent of the 
utility customers participate in the Appliance Recycling program each year. It appears that the 
planning assumptions assumed up to 1.5 percent of the eligible population participating, 
which may be too aggressive. In the Energy Efficiency Operating Plan filed with the Iowa 
Utilities Board (updated February 4, 2011), MidAmerican estimated the eligible population of 
residential and nonresidential customers from a low of 650,743 in 2009 increasing to 681,964 
in 2013.70 For simplicity sake, taking the lowest number of eligible customers, the target 
number of appliances recycled through the Appliance Recycling program for a given year 
would therefore be about 6,500 appliances when assuming the one percent target. 

As can be seen in Table 6-7, the planning assumptions from 2010 in regards to total number 
of appliances, which includes both residential and nonresidential participants, exceeds the 
one percent target staring in 2010. As of 2013, the number of appliances increases to over 
9,700 which would represent 1.5 percent of the initial eligible population documented from 
2009.71  

Additionally, the per unit savings appear to have been too high in the planning estimates. 
Again, referencing the information in the Energy Efficiency Operating Plan, the evaluation 
team extrapolated from the documentation the annual kWh and, from there, the estimated 
average per-unit savings. The result, as Table 6-7 illustrates, is a consistent per unit 
assumption of 1,378 kWh.  

Based on JACO’s deemed assumptions alone, this estimate is clearly too high. As 
documented in the prior section, JACO assumes 1,238 kWh savings per refrigerator, which 

                                                
70

 Includes residential and nonresidential customers. 
71

 Note that we continue to use the lower value as it is more in line with the number of customers 
reported on MidAmerican’s website of 640,603 (http://www.midamericanenergy.com/aboutus2.aspx).  
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the impact evaluation team reviewed and deemed appropriate (a difference of 140 kWh). 
Freezer per unit savings were estimated to be lower at 919 kWh (a difference of 459 kWh). 
Window air conditioner per-unit savings were lowest at 100 kWh (a difference of 1,278 kWh). 

Table 6-7. Appliance Recycling Program Planning Estimates  
from Energy Efficiency Operating Plan 

 
2009 2010 2011 2012 2013 

Total projected recycled 
appliances  

3,084 7,961 9,477 9,591 9,706 

Cumulative kWh 4,250,867 15,223,980 28,286,594 41,506,290 54,884,582 

Annual kWh 4,250,867 10,973,113 13,062,615 13,219,696 13,378,292 

Average savings 1,378 1,378 1,378 1,378 1,378 

This information indicates that the program will likely not meet its annual goals unless those 
goals are modified. The past program participation data may be helpful and should be 
considered for the next program plans. 

B. Need for increased marketing 

Each year participation in the program continued to increase; the total appliances recycled in 
2009 was 1,100, which increased to 4,037 in 201072 and 5,097 in 2011. Reports from JACO 
indicate that the program will exceed 6,000 appliances in 2012. JACO and MidAmerican 
Energy staff both indicated that for program participation to continue to increase, there is a 
need for additional marketing and awareness of the Appliance Recycling program. As of this 
reporting, JACO and MidAmerican Energy have put in place additional marketing efforts to 
improve participation. Marketing will be discussed in more detail further within this chapter. 

6.4.2 Program design  

The MidAmerican Energy Appliance Recycling program currently allows customers to recycle 
a working refrigerator, freezer, or window air conditioner. Customers will receive a $50 rebate 
for recycling a refrigerator or freezer and a $25 rebate for recycling a window air conditioner. 
The appliances offered and rebate levels available through the MidAmerican Energy program 
are consistent with the Appliance Recycling program Alliant Energy offers to their Iowa 
customers—$50 for a working refrigerator or freezer and $25 for a working window air 
conditioner.73  

In comparison to Appliance Recycling programs offered throughout the country, the 
MidAmerican Energy program rebate levels are consistent with or higher than other 
programs. Other Appliance Recycling programs across the country are offering rebates of 
$30, $35, or $50 per recycled refrigerator or freezer. 

One requirement that the MidAmerican Energy Appliance Recycling program has is that the 
appliance must be in working condition. According to customer surveys, the majority of 

                                                
72

 2010 Iowa Annual Report.pdf provided by MidAmerican Energy. 
73

 www.alliantenergy.com/SaveEnergyAndMoney/AdditionalWaysSave/ApplianceRecycling/029873. 
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appliances picked up were in working condition. In fact, only three percent of refrigerators, 
one percent of freezers, and two percent of window air conditioners were claimed to be in 
non-working condition. This finding indicates that the program is operating as designed, and 
that JACO is picking up working appliances.  

The majority of freezers and window air conditioners recycled were reportedly in good 
physical condition (56 percent respectively). Recycled refrigerators were most commonly in 
working condition but needed minor repairs, which was mentioned by 42 percent of 
customers who recycled their refrigerator. 

Figure 6-4. Appliance Working Condition 

 
Source: Appliance Recycling Participant Survey, questions ap7_r, ap7_f, and ap7_ac 

The majority of participants said they replaced the appliance that was recycled. Refrigerators 
were most likely to be replaced of all appliance types; 88 percent of participants said they 
replaced the refrigerator that was recycled. The percentage was slightly lower for freezers 
and window air conditioners at 71 percent and 63 percent, respectively.  

If an appliance was replaced, surveyed program participants were asked the efficiency level 
of the new appliance. As shown in Table 6-8, the majority of replaced appliances were 
ENERGY STAR rated according to participants. Fifteen percent of households who recycled 
a window air conditioner installed central air conditioning in their home rather than replacing 
the window air conditioner. 
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Table 6-8. Energy Efficiency Level of New Appliance 

Efficiency Level of New Appliance 
Refrigerator 

(n=102) 
Freezer 

(n=63) 
Window Air 

Conditioner (n=46) 

New, energy efficient or ENERGY STAR 
rated appliance 

87.9% 87.6% 72.8% 

New, non-energy efficient appliance 2.0% 3.9% 2.1% 

Used appliance 8.3% 6.6% 10.4% 

Installed central air conditioning N/A  N/A 14.6% 

Other 1.9% 2.0% 0.0% 

Source: Appliance Recycling Participant Survey, questions ap18_r, ap18_f, and ap18_ac 

Ideally, the program would target and remove secondary appliances to reduce the number of 
appliances per home; however, the removal of an appliance from the grid overall, and the fact 
that that primary appliance then did not become a secondary, is beneficial. 

6.4.3 Program administration  

Surveyed program participants have indicated that the appliance pick-up process is running 
smoothly. There are various steps to the pick-up process from the time the customer decides 
to have their appliance recycled through the program to the time it is picked-up from their 
home. If a customer is interested in participating in the program, they contact program staff to 
schedule their appliance to be picked-up. On average, it took 11 days from the time the call 
was made to request the appliance be picked up to when the pick-up was performed. The 
minimum number of days reported was 2 days and the maximum was 90 days. Ninety-eight 
percent of customers felt this was a reasonable amount of time.  

Prior to the pick-up date, all customers indicated that they received a call to confirm their 
appliance pick-up appointment. On the date of the actual appliance pick-up, 88 percent 
mentioned that they were called to confirm the date and time. At the time of the pick-up, all 
customers felt that the technician behaved professionally. 

One point of concern raised was the projected and actual cost per kWh saved. The program 
projected that it would cost $0.09 per kWh to administer the program. According to 2011 
results, it cost $0.22 per kWh to administer the program. One reason for the higher cost per 
unit saved is the fact that this is a relatively new program, and 2011 bore considerable startup 
costs. According to interviews with program and implementation staff, the costs were in line 
with other utilities, and should decrease as the program becomes more established.  

6.4.4 Data tracking 

The Appliance Recycling program data tracking has been working well. Participant 
information is being tracked for both the residential and nonresidential components of the 
program. In the tracking database, all necessary information on the program participant and 
the recycled appliance is being captured. The telephone survey verified the accuracy of 
information captured. 
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The only issue identified in the tracking system was the direct integration of JACO reported 
savings which, as discussed above, includes net savings. The use of JACO reported savings, 
rather than the use of inputs to calculate the impacts, is a deviation from the approach used 
for other programs where the program tracking system, EEMIS, calculates savings based on 
program inputs. For consistency, and clarity of engineering assumptions, it may benefit 
MidAmerican to calculate the resulting Appliance Recycling program savings within the data 
tracking system as they do for most other programs. 

6.4.5 Program communication and marketing  

Currently, MidAmerican Energy develops the program marketing in-house, primarily through 
postcards sent to customers. With other appliance recycling programs in the country, JACO 
typically handles the marketing. Marketing is a key component to appliance recycling 
programs, and the consensus of the implementation staff, MidAmerican Energy program staff, 
and program participants is that additional marketing is needed. Additional funds have been 
budgeted for marketing in 2013. 

Evaluations of other appliance recycling programs across the country have shown that 
marketing efforts to utility customers are the main drivers to participation in the program. A 
spike in program participation is typically seen shortly after a mailing is sent to customers or a 
mass marketing event takes place.  

In the participant survey, customers were asked about program awareness and how they 
heard about the MidAmerican Energy Appliance Recycling program. Table 6-9 below 
illustrates that nearly half (48 percent) indicated that they heard about the program through a 
MidAmerican Energy utility bill insert. The other two commonly mentioned ways of hearing 
about the program is through word of mouth and the retail store (26 percent and 22 percent, 
respectively).  

When JACO talks with customers to schedule the appliance pick-up, they also ask the 
customer how they heard about the Appliance Recycling program. Similar to the surveyed 
program participants, customers also indicated to JACO that the three main ways of learning 
about the program are through utility bill inserts, word of mouth, and the retailer.  
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Table 6-9. Appliance Recycling Program Awareness (n=242) 

Source of Hearing About the Program 
Percent 

Mentioned 

MidAmerican Energy utility bill 47.6% 

Friend/family member/other business 26.3% 

Retail store 22.2% 

MidAmerican Energy brochure 8.6% 

MidAmerican Energy website 8.1% 

Newspaper 6.2% 

Television 4.8% 

Radio 3.8% 

MidAmerican Energy call center 
representative 

4.3% 

Contractor 1.6% 

Other 3.3% 

*Customers could indicate more than one response. Percentages 
do not add to 100%. 

Source: Appliance Recycling Participant Survey, question pa1 

Customers were motivated to participate in the program for different reasons. Customers who 
recycled a refrigerator indicated the main reason for recycling was because the refrigerator 
didn’t work well (28 percent).The other two main reasons for recycling a refrigerator were 
because the customer bought a replacement (20 percent) or they simply didn’t need it 
anymore (16 percent).  

The main motivation for recycling a freezer or window air conditioner differed from that of 
refrigerators. Freezers and window air conditioners were most commonly recycled because 
the household no longer needed the appliance (mentioned by 27 percent for both freezers 
and window air conditioners). Table 6-10 below details all reasons mentioned for recycling the 
refrigerators, freezer, and window air conditioners through the Appliance Recycling program. 
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Table 6-10. Reason for Recycling Appliance 

Why Recycled  
Refrigerator 

(n=133) 
Freezer 

(n=89) 

Window Air 
Conditioner 

(n=76) 

It didn't work well 28.4% 21.5% 22.1% 

Bought a replacement 20.2% 12.7% 24.2% 

Didn't need it anymore 16.1% 26.5% 27.1% 

The unit wasn't energy efficient/older 
unit 

14.0% 16.8% 11.8% 

It cost too much to run 11.1% 21.1% 2.7% 

It didn't work at all 6.7% 2.2% 4.3% 

Wanted the rebate 5.6% 5.9% 11.5% 

Took up too much space 4.9% 4.5% 0.0% 

Interested in program participation 0.5% 3.3% 4.1% 

Other 12.5% 12.2% 9.7% 

*Customers could indicate more than one response. Percentages do not add to 100%. 

Source: Appliance Recycling Participant Survey, questions FR15a_R, FR15a_F, FR15a_A 

The nonparticipant survey indicated opportunities for additional marketing. A component of 
the EM&V efforts was a web survey of MidAmerican Energy’s residential customers. As part 
of the survey, customers were asked their awareness of the various MidAmerican Energy 
residential programs. Figure 6-5 details customers’ awareness of the various programs. The 
New Construction program has a very targeted audience, so it is not surprising that the 
awareness of the New Construction program was the lowest of all residential programs. The 
Appliance Recycling program had the second lowest awareness, mentioned by 39 percent of 
customers. Low awareness of the Appliance Recycling program indicates a need for 
additional marketing efforts, especially since participation for this type of program is largely 
driven by marketing efforts.  
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Figure 6-5. MidAmerican Energy Customer Program Awareness (n=308) 

 
Source: 2012 Residential Nonparticipant Survey, questions rea1, hc1, lm1, ar1, and nc1 

MidAmerican Energy nonparticipants also expressed interest in participating in the program. 
As shown in Figure 6-6 below, 31 percent of customers who have not participated in the 
Appliance Recycling program were very or extremely interested in participating in the 
program, and an additional 30 percent were somewhat interested. Almost 40 percent were 
not at all interested in participating in the program. 

Figure 6-6. Interest Level of Participating in the Appliance Recycling Program (n=282) 

 
Source: Residential Nonparticipant Survey, question ar3 
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6.4.6 Program and MidAmerican Energy satisfaction 

Appliance Recycling program participants reported high satisfaction ratings with both the 
program and MidAmerican Energy as their energy provider. As part of the survey, participants 
were asked to rate their satisfaction as not at all satisfied, somewhat satisfied, very satisfied, 
or extremely satisfied. Surveyed program participants were asked to rate their satisfaction 
with three components of the rebate– the amount of the incentive, the rebate application 
process, and the length of time it took to receive the rebate. Satisfaction among these three 
components was very similar; the percent of customers reporting being very or extremely 
satisfied ranged from 86 percent with the amount of the incentive to 91 percent with the 
length of time to receive the rebate. Less than one percent of customers reported being not at 
all satisfied with different aspects of the program. 

Figure 6-7. Satisfaction with the Rebate 

 

Source: Appliance Recycling Participant Survey, questions SAT3_c, SAT3_b, SAT3_a 

Customers were also highly satisfied with the pick-up component of the program. No 
customers reported being not at all satisfied with any element of the pick-up process. 
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Figure 6-8. Satisfaction with the Pick-up Process 

 

Source: Appliance Recycling Participant Survey, questions SAT3_d, SAT3_e, SAT3_f, and SAT3_g 

In addition to satisfaction with various aspects of the Appliance Recycling program, surveyed 
participants were also asked their overall satisfaction with the Appliance Recycling program 
and MidAmerican Energy overall. As shown in Figure 6-9, 94 percent of program participants 
reported that they were extremely or very satisfied with the program overall. Satisfaction with 
MidAmerican Energy was also very positive with 88 percent of customers indicating that they 
were extremely or very satisfied with MidAmerican Energy overall. 
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Figure 6-9. Overall Satisfaction 

 
Source: Appliance Recycling Participant Survey, questions sat1 and sat6 
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indicated that they could not think of anything with the program that they would suggest 
changing. Of the suggestions made for improving the program, the two most commonly 
mentioned were increasing the rebate amount and improving the advertising. Increasing the 
marketing is consistent with findings from the surveyed MidAmerican Energy nonparticipants 
as well as discussions with JACO and staff at MidAmerican Energy.  

 “I guess have that information more often to remind us that we can recycle them.” 

 “I have no complaints. I would change nothing. It was fine the way it was. Keep doing 
it. Do it more often. Make it more known, perhaps. More advertising, perhaps.” 

 “I wouldn't change it—just make people more aware of, you just see a lot of 
appliances sitting on the curb.” 

 “It needs more advertising. More people need to know about it. As much papers as 
they stick in your billing, they could slip in a paper telling you they're going to do this 
recycling program, and then everybody would know about it.” 

 “Would like MidAmerican to get out more so more people can know about them.” 

6.4.7 Customer characterization 

In this section we characterize customers in terms of the population, as well as the type of 
appliances they own. 

The MidAmerican Energy Appliance Recycling program is a multi-sector program. It is 
primarily geared towards residential customers, although nonresidential customers are also 
eligible to participate. As part of the survey, customers were also asked if the appliance was 
recycled from a residence, business, or from a rental property. Table 6-11 below indicates 
that the self-reported sector is not always consistent with the sector reported by MidAmerican 
Energy. Of the surveyed participants, 35 percent of the nonresidential customers indicated 
that their appliance was recycled from a residence and 13 percent from a rental property. 

Table 6-11. MidAmerican Energy Reported Sector vs. Self-reported Sector 

Customer Self-
reported Sector 

MidAmerican Energy Reported Sector 

Nonresidential 
(n=52) 

Residential 
(n=196) 

MidAmerican Overall 
(n=248) 

Residence 34.5% 99.6% 97.5% 

Business 52.7% 0.0% 1.8% 

Rental Property 12.7% 0.3% 0.7% 

Source: Appliance Recycling Participant Survey, question pa0 

Based on the self-report of the sector from which the appliance was recycled, surveyed 
program participants were asked demographic or firmographic questions, which are detailed 
in the sections below.  

A. Demographics of residential customers 
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As shown in Table 6-12 below, the typical MidAmerican Energy residential participant is most 
likely to live in a single-family detached home (90 percent), be age 65 or older (40 percent), 
have a graduate or professional degree (23 percent), and have a 2011 household income of 
$30,000 to less than $40,000. Typically, program participants with a high level of education 
also have higher incomes. A large number of survey respondents opted not to provide their 
household income, which likely results in an understated average household income. 
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Table 6-12. Demographic Information 

Type of Home (n=208) 
Percent 

Mentioned 

Single-family detached house 90.0% 

Single-family attached house (townhouse, row house or duplex) 9.2% 

Apartment building with five or more units 0.7% 

Other 0.1% 

Survey Respondent's Age (n=203) 
Percent 

Mentioned 

25–34 7.1% 

35–44 14.9% 

45–54 16.7% 

55–64 21.8% 

65 or older 39.5% 

Survey Respondent's Education (n=203) 
Percent 

Mentioned 

Less than ninth grade 1.6% 

Ninth to twelfth grade, no diploma 3.9% 

High school graduate (includes GED) 19.7% 

Some college, no degree 19.4% 

Associate's degree 9.2% 

Bachelor's degree 22.9% 

Graduate or professional degree 23.4% 

Household's 2011 Income (n=160) 
Percent 

Mentioned 

Less than $10,000 0.7% 

$10,000 to less than $20,000 5.3% 

$20,000 to less than $30,000 5.3% 

$30,000 to less than $40,000 23.7% 

$40,000 to less than $50,000 15.5% 

$50,000 to less than $75,000 15.7% 

$75,000 to less than $100,000 20.9% 

$100,000 or greater 12.8% 

Source: Appliance Recycling Participant Survey, questions dem1, dem12, dem13, dem14 

B. Firmographics of nonresidential customers 
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Of the nonresidential Appliance Recycling program participants, the most common business 
was a service business (19 percent). Nonresidential Appliance Recycling program 
participants also reported that they most often own and occupy their facility (75 percent), the 
average age of their building was 50 years old, there are an average of eight employees, and 
it is most often the business’ only location (63 percent). 

Table 6-13. Firmographic Information 

Business Type (n=38) 
Percent 

Mentioned 

Service 19.4% 

Religious worship 16.6% 

Rental property 14.7% 

Lodging 10.8% 

Office/Professional 7.3% 

Public assembly 4.7% 

Food sales or service 4.2% 

Retail 2.6% 

Warehouse or distribution center 2.3% 

Education 2.3% 

Health care 2.3% 

Vacant 2.3% 

Other 10.4% 

Business Ownership (n=28) 
Percent 

Mentioned 

Business owns and occupies this facility 75.4% 

Business owns this facility but it is rented to someone else 14.3% 

Business rents this facility 10.3% 

Average Age of Facility (n=34) 

How old is this facility 50.2 

Average Number of Employees (n=27) 

Number of employees at this facility 8.1 

Type of Facility (n=38) 
Percent 

Mentioned 

Business’ only location 63.3% 

One of several locations owned by business 31.0% 

The headquarters location of the business with several locations 5.7% 

Source: Appliance Recycling Participant Survey, questions F1a, F2, F4a, F5a, and F6 
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C. Characterization of appliances 

The nonparticipant survey characterized the types of refrigerators and freezers customers 
had in their home. As Figure 6-10 shows, nearly every household had a primary 
refrigerator/freezer. Other program-eligible appliances commonly found in customers’ homes 
includes a secondary stand-alone freezer and a secondary refrigerator/freezer, mentioned by 
43 percent and 29 percent of customers, respectively. Of the secondary refrigerator/freezer 
units, over half (53 percent) were at least ten years old. The secondary standalone freezer 
units also tended to be older appliances, with 40 percent being at least ten years old. These 
findings indicate that an opportunity exists to recycle additional appliances if customers were 
aware of the Appliance Recycling program. 

Thirteen percent of MidAmerican Energy customers also have a secondary standalone 
refrigerator in their home. Currently, standalone refrigerators are not program eligible. An 
example of a standalone refrigerator would be a dorm size refrigerator. 

Figure 6-10. Appliances in MidAmerican Energy Customer Homes (n=308) 

 
Source: Residential Nonparticipant Survey, question cw1 
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6.5 CONCLUSIONS AND RECOMMENDATIONS 

6.5.1 Conclusions 

The Appliance Recycling program is a newer addition in MidAmerican Energy’s portfolio of 
programs, and was fully launched in 2010. From an administrative standpoint, the program 
has been operating fairly smoothly, although the cost per unit saved was higher than initially 
projected.  

MidAmerican Energy’s Appliance Recycling program has consistently been short of meeting 
the program goals. The deemed claimed values, which were claimed by the program, 
included a net-to-gross ratio which artificially understated the program impacts.  

There were other program implementation and design issues, though, that also affected the 
perception of performance. Interviews with program staff, including the implementation 
contractor, identify room for improvement in terms of direct marketing to customers, which 
they believe will help to improve the participation rate and progress toward goals through this 
program. However, based on a review of the projected participation rates, as well as the 
assumed savings per unit from the initial program planning process, it is likely that the 
program will not meet the annual goals set within this program cycle. 

A requirement of program participation is that the appliance must be working. According to 
the participant survey, a small percentage (less than 5 percent) was not working at the time 
they were recycled. It is not uncommon for a small percentage of participants to claim that the 
appliance was not in working order when recycled in their surveys. The low percentage 
indicates that the program is operating as designed and that JACO is primarily picking up 
appliances in working condition. 

The in-service rate was over 95 percent for refrigerators and freezers, which means those 
appliances recycled were mostly used year-round. The in-service rate for room air 
conditioners was somewhat lower at 84 percent due to customers claiming they did not use 
the appliance in the prior year. 

Below we offer our recommendations to MidAmerican Energy program staff for planning the 
next program cycle. Recommendations are provided for both calculating savings adjustments 
and for program design and implementation. 

6.5.2 Recommendations for savings adjustments 

Based on the impact evaluation results, we recommend MidAmerican Energy make the 
following modifications to improve the impact estimates. 

Clearly document and maintain the source and/or algorithms for determining impacts 
related to the Appliance Recycling program. MidAmerican Energy does not have 
engineering algorithms documented for this program. The deemed impact calculations are 
provided by JACO. For transparency and consistency, and to ensure appropriate impacts are 
being captured in the tracking system, we recommend MidAmerican Energy maintain 
documentation for this program in house. 
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Modify the deemed gross kWh savings for all appliance types recycled. The gross kWh 
savings appears to include a built-in net-to-gross factor and understates the program impacts. 
For program planning, use the following deemed values: 1,238 kWh for refrigerators,74 919 
kWh for freezers,75 100 kWh for window air conditioner units.  

Modify the peak kW savings for each appliance by applying the coincidence factor. We 
recommend MidAmerican Energy apply a coincidence factor of 0.00013816 to calculate the 
peak kW savings for refrigerators and freezers and a coincidence factor of 0.0011434 to 
calculate the peak kW savings for window air conditioners. The coincidence factors were 
obtained from the “EEMIS Impacts –Res Equipment 122608” file and should be applied to the 
gross kWh avoided energy to determine kW savings for appliances (kWh savings*CF= kW 
savings). 

6.5.3 Recommendations for program design and implementation 

The recommendations are based primarily on information gleaned from the participant survey 
as well as discussions with JACO and MidAmerican Energy program staff. 

Revise the program goals for the next cycle. The evaluation identified several substantive 
issues around the goals established for this program cycle. First, the total number of 
anticipated units recycled may be too aggressive. Second, the per-unit impact assumptions 
were too high, especially when taking into consideration the fact that the program is recycling 
freezers and window air conditions which have a lower per unit savings assumption than 
refrigerators. For the next program cycle, it will be important to model the potential impacts by 
appliance type removed. Based on prior program participation trends, the program should 
also revisit the total units recycled and proportion of those units that are refrigerators, 
freezers, and window air conditioners. 

Continue to work with JACO to develop and implement targeted marketing strategies 
to increase participation. Early interviews indicated raised concerns about amount and type 
of marketing for this program. JACO in particular discussed that they would like to be more 
integrated and work with MidAmerican on the marketing of the program as they have seen 
the positive impacts on participation from their marketing initiatives. JACO has experience 
performing the marketing for utilities which they are implementing the Appliance Recycling 
program and could help to ensure additional marketing was done. Follow-up discussions 
indicate that MidAmerican and JACO are now working together on marketing strategies. A 
formal marketing plan, and anticipated increase in participation resulting from marketing, may 
also be beneficial for this program, especially in light of the higher than anticipated 
administrative costs. 

Continue offering the Appliance Recycling program to nonresidential customers. A 
small portion of the program savings is attributable to nonresidential customers. These 
MidAmerican Energy customers are taking their refrigerator, freezer, or window air 
conditioner off the grid, and the utility should be able to claim savings for these appliances. 
Some of the nonresidential appliances are being recycled from multifamily dwellings. There 

                                                
74

 Request for Proposal for MidAmerican Energy Iowa Appliance Recycling Program, JACO 
Environmental, Inc., March 11, 2009, p. 54. 

75
 Ibid. p. 54. 
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may be opportunities for additional refrigerators, freezers, and window air conditioners to be 
recycled from multifamily units.  
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7. MULTIFAMILY HOUSING 

This section presents the detailed results from the CY2011 evaluation of the Multifamily 
Housing program.  

7.1 PROGRAM DESCRIPTION 

The Multifamily Housing program provides a comprehensive set of services and financial 
incentives to serve the varied needs of multifamily property owners, property managers, 
landlords, and renters in existing buildings. In the past, the multifamily sector was served 
separately under the nonresidential and the residential programs. Common areas were 
served under the nonresidential program, and tenant units were served under the residential 
program. To better serve this market, these services were pulled together in 2009 into a 
unified program with aggressive incentives and increased market visibility to help overcome 
barriers associated with this customer segment.  

The program's marketing and delivery strategies are primarily directed to overcome the split-
incentive market barrier associated with buildings occupied by residential tenants; that is, 
neither property owners, who may not directly pay utility bills, nor tenants, who do not own the 
property and cannot install high-efficiency equipment but do pay the utility bills, have 
adequate incentive to invest in energy efficiency. This cross-sector program encourages both 
groups to implement energy efficient solutions by utilizing multiple approaches (energy audits, 
direct install measures, and equipment rebates) and offering different rebate structures.  

Currently the program is open to all multifamily buildings served by MidAmerican with four or 
more units that are ten years old or older. Condominium buildings are also eligible, provided 
they meet the above requirements and units share attic space (i.e., side-by-side units are not 
eligible).  

This program is currently being implemented by a third-party implementation firm, Franklin 
Energy, and participation is largely driven by contractors. Franklin Energy was selected as 
implementation contractor mid-cycle and began implementing the program in December of 
2010. Before that time, A-TEC Energy Corporation (A-TEC) implemented the program.  

The Multifamily Housing program uses a two-pronged approach. First, Franklin Energy 
provides walk-through on-site energy audits to multifamily property owners/managers, which 
includes an in-unit direct install component of CFLs, faucet aerators, low-flow showerheads, 
and other measures. After a building assessment, auditors then provide property 
owners/managers with detailed reports that recommend energy-efficient solutions.  

Program materials indicate that property owners/managers may then choose a prescriptive or 
a performance track for implementing audit recommendations. The performance track differs 
from the prescriptive track in that it provides a comprehensive, whole-building approach, with 
high-level customer support and more generous incentives for customers who take a holistic 
approach to implementing energy-saving opportunities at their properties. The prescriptive 
track offers rebates on measures such as insulation, building envelope, lighting, ENERGY 
STAR® appliances, and HVAC equipment at similar rebate levels to MidAmerican’s 
Residential and Nonresidential Equipment rebate programs. Per program staff, there is no 
threshold for when a project becomes a performance project compared to a prescriptive 
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project; rather, program implementation staff work with each participant to determine which 
track would work best for their specific needs. To date, program staff indicate that only one 
customer has opted for the performance track.   

In 2011, the program changed its rebate delivery method in order to ensure consistent and 
accurate recommendation practices across all contractors and vendors participating in the 
program. Before June 2011, contractors could receive the rebate instead of their customer; 
currently, the rebate must go directly to the participating building owner or manager. 
Additionally, the rebate offered for attic insulation levels was reduced in June of 2011, from 
$0.04 per R-value increase per square foot to $0.02 per R-value increase per square foot. 

7.2 EVALUATION METHODS 

This section describes the analytic methods and data collection activities implemented as part 
of the CY2011 evaluation of the Multifamily Housing program. Table 7-1 documents the 
activities that were completed as part of the Iowa process and impact evaluation, including 
the data sources and sample designs used as a base for the data collection activities.  

The impact evaluation focused specifically on estimating and verifying program impacts.  

Table 7-1. Multifamily Housing Program Evaluation Activities 

Multifamily Housing Program 

Impact 
Evaluation 
Approach 

      Engineering review: Conducted a desk review of 40 sample rebates using 
applications, calculators, and reported savings. Conducted 20 on-site inspections 
confirming measures installed based on the program and database 
documentation. Confirmed data inputs, stipulated assumptions (if appropriate), 
and engineering algorithms and calculations. Confirmed EFLH for heating and 
cooling equipment using industry data from reliable sources in comparable 
climates for similar customers and equipment.

      Tracking system analysis: Analyze tracking databases to determine if the 
participant took advantage of any rebates or participated in any other energy 
efficiency or load management programs.

      On-site visits: Verify measure installation against tracking system records for 20 
sites and 40 projects.

Primary Data 
Collection 
Supporting 
Process 
Evaluation 

      Program staff interviews: Four in-depth interviews were conducted with the 
product manager and program implementation contractor staff. 

      Participant customer surveys: After significant aggregation was conducted to 
collapse the 2011 participation population to a building owner/manager level, a 
census was taken and 44 surveys were completed of program participants 
(building owners and managers).

      Secondary data review: Available data from MidAmerican Energy and online 
(e.g., Census data) was reviewed to gather more information on the multifamily 
market in Iowa and the nation.

      Participating auditor interviews: One interview was conducted with the 
program’s main building auditor to assess training received, program operations, 
and interactions and perceptions of customers’ decision-making processes.  
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Below, we present the key researchable questions that were developed for the evaluation of 
the Multifamily Housing program. These questions provide context to the motivation behind 
the customer and trade ally research. 

 Are goals established appropriately? What are the reasons behind the 
oversubscription in 2011? What are appropriate goals for the program going 
forward? 

 Is communication flowing well between all actors in the program (utility, program 
implementer, contractors, participants)? Is the relationship between actors working 
well? 

 How effective is the program marketing? Are there any issues with the current 
structure (a trade ally-driven program)? 

 What are the characteristics of the multifamily market in Iowa, and where should the 
program focus in the future? 

 How can the program effectively leverage participation from condominiums, of which 
some are eligible for the Multifamily Housing program but present the unique barrier 
of multiple unit owners?  

 How effectively is the program addressing the split incentive barrier? 

 Is the program achieving high levels of satisfaction? Are tenants satisfied with the 
equipment received through the program, and are measures remaining installed? 

 Are the two program tracks (prescriptive and performance) being implemented 
effectively and appropriately? 

 How effective is the audit in educating customers and initiating projects that result in 
energy savings? 

 Has the change in rebate structure promoted appropriate installation contractor 
practices? Are there additional issues to address within the installation contractor-
utility relationship? 

 Is the process for verifying and delivering incentives in the Performance track 
effective and accurate? Are there any issues or concerns regarding data quality? 

 How has the mid-cycle transition to the new implementation contractor affected 
program progress, impacts, processes, and delivery? What have been some 
successes during the period of transition, and where are opportunities for 
improvement? 

 Are the savings algorithms and assumptions correct? 

7.2.1 Detailed evaluation activities 

Below, we present the methodologies used for the different data collection activities 
associated with the Multifamily Housing program evaluation. 
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A. Program staff interviews  

The Tetra Tech team conducted in-depth interviews with four program staff from MidAmerican 
Energy and the program implementer. These interviews were conducted to ensure that the 
evaluation team had a comprehensive understanding of the program and its various 
functions. These interviews also informed the evaluation team of program changes. The 
evaluation team conducted follow-up interviews with staff as necessary throughout the 
evaluation period. 

B. Customer data collection 

i. Sampling  

Tetra Tech received and reviewed Multifamily Housing program population data queried from 
the EEIS and EEMIS databases. The program tracking data provides contact information on 
participating customers and detailed measure descriptions of equipment installed through the 
program. This data included details by premise. Any property manager could be responsible 
for one to hundreds of premises; therefore, after discussions with MidAmerican Energy and 
Franklin Energy, we conducted significant review and aggregation to collapse the participant 
population of over 1,700 records down to a building owner/manager level (the population of 
interest). A census was then taken of the resulting 155 building owners/managers. It should 
be noted that for the on-site select as part of the impact evaluation, sample was reviewed and 
selected from the un-aggregated sample (n~1700), not from the aggregated survey sample.  

The tracking system analysis indicated that 98 building owner/managers had installed 
equipment in at least one of their properties. The remaining 57 building owner/managers had 
received the audit and direct installation measures only, and had not received any rebates for 
any of their properties.  

ii. Survey fielding 

Tetra Tech interviewed property managers and owners to support the process evaluation. 
Several days before fielding the participant survey, Tetra Tech mailed an advance letter to 
participants. On July 27, 2012, Tetra Tech fielded the survey. Data collection ended August 
24, 2012.  

The evaluation team surveyed 44 participating building owners/managers. Participants were 
asked to confirm their participation status during the survey. After confirmation, participants 
were divided evenly, with 22 indicating that they had installed rebated equipment and 22 
indicating that they had only received an audit and/or direct install measures at their 
properties. 



7. Multifamily Housing  

7-5 

MidAmerican Energy:  Energy Efficiency Monitoring and Evaluation Residential and Multi-sector Report (Final).  
Revised May 6, 2013 

iii. Response rate 

The final response rate for this survey effort was 28 percent, with a 40 percent cooperation 
rate.76 A detailed survey response rate can be found in Appendix A. 

C. Contractor in-depth interviews 

MidAmerican Energy provided the evaluation team with trade ally information for 36 trade 
allies involved with the Multifamily Housing program, accounting for 699 projects. Viable 
contact information existed for 31 of the 36 cases. Five hundred of the 699 projects were 
completed by one contractor. Most trade allies (31 of 36) completed less than ten projects 
through the program in 2011.  

About two-thirds of these trade allies also participated in other MidAmerican Energy energy 
efficiency programs. The evaluation team attempted to reach 16 trade allies from this list and 
was able to complete interviews with 5 of them. Three agreed to speak with the evaluation 
team but had no knowledge of the Multifamily Housing Program. Interviews were not 
completed with these trade allies.  

D. Impact evaluation activities 

The evaluation team analyzed the program database of individual projects and compared the 
claimed savings against the calculated savings using the engineering algorithms provided by 
MidAmerican. The evaluation team also reviewed savings and input assumptions from a 
variety of secondary sources, including the Michigan Energy Management Database (MEMD) 
and the Illinois Technical Reference Manual (TRM) to identify variations in algorithms and/or 
input assumptions. 

For the impact evaluation, the evaluation team chose 40 multifamily projects for more in-
depth desk reviews focusing the sample selection on projects and measures that represent a 
significant portion of the Multifamily Housing program. The main focus of the desk audits were 
to review calculations for accuracy, reasonableness, and completeness and review the 
physical documents submitted by the implementation contractor. The team also chose 20 of 
the projects targeted for desk audits to perform on-site inspections. The focus of the on-sites 
were to verify that measures documented in the database were actually installed.  

7.3 PROGRAM STATUS AND IMPACT RESULTS 

Table 7-2 presents the impact results of the Multifamily Housing program. The realization rate 
is 62 percent for electric, 62 percent for peak kW, and 98 percent for therms savings.  

                                                
76

 Response rate is calculated as completed surveys divided by sample size. Cooperation rate is 
calculated as completed surveys divided by adjusted sample size, which adjusts the starting sample 
by bad telephone numbers and those not recalling participation.  
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Table 7-2. Residential and Nonresidential Multifamily Ex-ante and Ex-post Impacts 

Measure Category 
Ex-ante 

Gross (kWh) 
Ex-post 

Gross (kWh) 

kWh 
Realization 

Rate 

Central Air Conditioner 171,065 177,574 103.8% 

Aerator 280,689 275,524 98.2% 

Clothes Washer 14,356 10,663 74.3% 

Doors and Windows 98,698 96,446 97.7% 

Energy Management System 113,040 81,265 71.9% 

Insulation 1,046,932 1,044,248 99.7% 

HVAC 842 842 100.0% 

Lighting 10,992,802 5,901,272 53.7% 

Low Flow Showerhead 692,974 679,082 98.0% 

Refrigeration 1,858 2,797 150.5% 

Total kWh 13,413,257 8,269,713 61.7% 

Measure Category 
Ex-ante 

Gross (kW) 
Ex-post 

Gross (kW) 

kW 
Realization 

Rate 

HVAC 175.4 173.2 98.7% 

Aerator 31.5 30.9 98.1% 

Clothes Washer 1.7 1.6 94.7% 

Doors and Windows 137.9 139.0 100.8% 

Energy Management System 6.5 4.8 73.6% 

Insulation 24.7 24.0 96.9% 

Lighting 2,019.4 1,074.2 53.2% 

Low Flow Showerhead 77.6 76.1 98.1% 

Refrigeration 0.6 0.6 99.0% 

Total kW 2,475.2 1,524.3 61.6% 

Measure Category 

Ex-ante 
Gross 

(Therms) 

Ex-post 
Gross 

(Therms) 

Therms 
Realization 

Rate 

HVAC 26,517 21,680 81.8% 

Aerator 57,657 57,657 100.0% 

Clothes Washer 7,092 9,372 132.1% 

Doors and Windows 34,601 34,601 100.0% 

Energy Management System 23,328 23,328 100.0% 

Insulation 140,201 136,134 97.1% 

Water Heater 68 68 99.6% 

Low Flow Showerhead 157,288 157,288 100.0% 

Total Therms 446,752 440,127 98.5% 
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7.3.1 Verification of impacts 

The evaluation team reviewed MidAmerican’s stated algorithms, compared claimed savings 
against those algorithms, and developed independent calculations. The algorithm framework 
for each measure was found to be reasonable, and when the evaluation team inputted data 
collected by MidAmerican, the resulting impacts were consistent with those reported in the 
tracking system.  

The Multifamily Housing program claims kWh savings ranging from 1,000 kWh to 2,980 kWh 
based the energy audits that are performed before measures are implemented. However, the 
evaluation team made a number of modifications to the assumed inputs to arrive at verified 
results. The more considerable changes made to the algorithm inputs are discussed below 
and include hours of use for CFLs and adjustments for heating and cooling degree days.  

A. Hours of use for CFLs 

The program appropriately claims different hours of use for common area and in-unit CFL 
installations. The common area assumption hours of use are eight hours per day/2,920 hours 
per year. According to interviews with Franklin Energy, the hours of use for common areas 
should be based on audit findings. Further evaluation efforts should be directed to verify the 
hours of use documented by Franklin Energy, and the basis for common area lighting 
savings, are accurate. 

The evaluation team next assessed the hours of use associated with the in-unit direct 
installation CFLs. Based on the review of compact fluorescent programs, evaluations and 
TRMs from around the country, the evaluation team found that the program’s hours of use 
assumptions were high, with 94 percent of lamps reported with 2,005 to 2,900 hours of use 
per year, or 5.5 to 7.9 hours per day. Less than 0.5 percent of lamps reported hours of use at 
less than 2,005 hours. While the program implementer did indicate some lamps were installed 
in common areas where higher lamp runtime would be expected, most lamps were installed 
in residential units, where lower hours of use would be expected. The CFL savings were 
adjusted based on 2.6 hours/day or 949 hours/year for CFLs77 installed in the living units but 
were left as reported for those CFLs in common areas.  

B. Climate factors 

The program algorithms use heating degree days (HDD), cooling degree days (CDD), and 
equivalent full load hours (EFLH, heating and cooling) for climate driven measures. Single 
statewide values are currently used by MidAmerican Energy. The evaluation team created 
four zones to represent differences in climate within Iowa. Significant variance in HDD, CDD, 
and EFLH exist between the northern and southern regions of the state. A heating degree 
day contour map was used to assign each county to one of the four zones. Below we 
describe the source information for EFLH, HDD, and CDD data with the metrics presented in 
Table 7-2. 

                                                
77

 Detroit Edison (DTE) Impact Evaluation, Lighting Hours Of Use Study. 
http://www.dleg.state.mi.us/mpsc/electric/cfl_hou_memdstudies_results2012_7_11.pdf 

 



7. Multifamily Housing  

7-8 

MidAmerican Energy:  Energy Efficiency Monitoring and Evaluation Residential and Multi-sector Report (Final).  
Revised May 6, 2013 

Equivalent full load hours (EFLH): The ENERGY STAR Central AC and ASHP Excel 
calculators list equivalent load hours for Des Moines and Waterloo. Des Moines and Waterloo 
were selected as locations with available weather data that most closely reflected two of 
MidAmerican Energy’s four Iowa service territories. In addition, Davenport and Mason City 
weather data was collected to represent cities in the two other climate zones across the state 
of Iowa. The EFLHH for Green Bay, Wisconsin was used to represent Mason City, since 
Green Bay’s average annual Heating Degree Days (HDD) was similar to Mason City’s. The 
EFLHC for Aberdeen, South Dakota was used to represent Mason City, since Aberdeen’s 
average annual Cooling Degree Days (CDD) was similar to Mason City’s. EFLHH and EFLHC 
were chosen from Green Bay and Aberdeen in order to avoid potential bias due to heat gain 
and occupancy factors. An alternative approach would have been to ratio HDD between 
Mason City and another location with that location's EFLH, but the uncertainty of heat gain 
factors would have remained. Green Bay and Aberdeen had very similar HDD and CDD that 
were very close to Mason City's HDD and CDD days. The Davenport EFLHH and EFLHC 
values for Moline, Illinois were used to represent Davenport, because the weather station 
used to determine heating and cooling degree days for Davenport was located in Moline. See 
Table 7-3 below.  

Cooling and heating degree days (CDD/HDD): The evaluation team obtained the heating 
and cooling degree days through the Iowa Environmental Mesonet through the Iowa State 
University Department of Agronomy (http://mesonet.agron.iastate.edu/climodat/). Moline 
Quad City International Airport was used to represent the Davenport weather station and as 
the proxy for the zone 1 in the evaluation’s analysis. The resulting modification changed the 
cooling and heating degree days based on the same method used for determining the new 
EFLH. Ankeny was used to represent the Des Moines weather station and as the proxy for 
the zone 2. Waterloo’s and Mason City’s weather stations were used for zones 3 and 4. The 
HDD and CDD for each zone was based on a 30-year average starting in 1982. See Table 
7-3 below. 

Table 7-3. Old and Revised HDD, CDD, EFLH Values 

New Values 

City Zone HDD CDD EFLHH EFLHC 

Davenport 1 6273 1029 2260 830 

Des Moines 2 6703 909 2247 941 

Waterloo 3 7129 782 2412 667 

Mason City 4 7721 629 2641 544 

Old Values 

Entire state 6645 961 1031 602/826 

Source: Iowa Environmental Mesonet and ENERGY STAR Central AC and ASHP Excel calculators 

7.3.2 Program desk review 

The evaluation completed a desk review on a sample of projects. Specifically, the team 
reviewed all relevant project files and tally sheets provided by Franklin Energy against the 
data captured in the program tracking system.  
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Examination of the project files indicates that there appears to be three phases to measure 
installation. The first appears to be at the time of an initial visit, where a few direct install 
measures such as aerators or CFL lamps may be installed. The second is a larger scheduled 
direct install project where an attempt is made to install all applicable direct install measures 
accepted by the owner/tenant. Third is the recommendation and possible installation of 
prescriptive measures such as heating and cooling equipment, insulation, water heater 
upgrades, and commercial lighting such as fluorescent and metal halide. This is provided in 
the customer report and appears to be left to the customer to decide and implement the 
recommended measures. 

File documentation for measure installation tracking is primarily the customer report and the 
Excel file used to generate it, and the direct install tally sheet. These documents were 
compared to a data extract from the MidAmerican Energy tracking database. The customer 
report is done ahead of any mass direct install installation or the engagement of any of the 
recommended prescriptive measures that may have been in the report.  

Once the report is prepared and left with the customer, the only other documentation of any 
measure installed is the direct install tally sheet. Dates on these documents appear to be the 
latest dates in the file. There is no file content to confirm the acceptance or installation of any 
prescriptive measures. Other file documentation appears to collect site information at the time 
of the initial visit and what appears to be an interim inspection of evaluation of what was done 
and what is to be completed.  

For each address chosen for the sample, the files were likely to contain multiple addresses 
and premise IDs. It is understood that many larger multifamily residential complexes span 
multiple street addresses with multiple buildings. Without a standardized methodology for 
identifying one physical building from another, it was not possible to determine what was 
actually installed in any one building or address with the documents of record. Reconciling the 
direct install tally sheet to the database extract provided the tallied measures installed across 
the multiple addresses and premise IDs.   

Where provided, the customer report was used to document the prescriptive measures 
recommended and savings associated with those prescriptive measures. Only a few reports 
documented savings estimates for prescriptive measures, so the accuracy of the database 
against the written reports could not be evaluated. Additionally, the documentation did not 
include invoices or other file records related to the project scope of work. Therefore, the 
evaluation team could not verify those documents for source or accuracy. For example, in the 
case of attic insulation, there is no file documentation of actual insulation levels before and 
after application as well as actual square footage installed by the contractor on which building 
or buildings. 

Direct install measure savings data used in the preparation of the customer report, as 
evaluated in the Excel application used to generate them, were accurately reported in the 
database. However, the evaluation team found that the counts of measures documented on 
the tally sheets and within the database extracts did not always match. It is important to note 
that the format of the tracking system, and lack of unique complex indicator, made this 
process difficult and may have affected the results. For example, in some cases it appeared 
measures were being double counted in the tracking system.  
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Determination of actual double counting was not possible, as some records that appear to be 
duplicates may in fact not be as such, as a single date or a name is different between the two 
database records. Since these facilities can have identical buildings and apartments, it is not 
clear if they are duplicate records or additional buildings. The multiple addresses and premise 
ID’s do not lend any particular clarity.  

7.3.3 On-site inspections 

On-site inspections were conducted at 20 locations throughout Iowa. The bases for the 
inspections were the installed measures that are recorded data in the database.  

Common issues that were found were: 

 CFLs verified but not recorded in the database 

 Incorrect number of CFLs  

 Missing savings data for some measures in the database 

 Recorded insulation R-values are inconsistent plus/minus with actual R-values 
verified 

 Aerators and showerheads verified but not recorded in the database. 

As described earlier, the on-sites were completed to provide preliminary feedback on 
potential documentation or installation issues. The sample was not sufficiently selected to 
extrapolate the results to the population; therefore, we provide the above information absent 
statistics to avoid the inclination to deduce a realization rate to this information. However, the 
program should be aware that inconsistencies in the tracking system and on-sites flag a 
potential implementation or documentation issue that should be attended to. We recommend 
future evaluation efforts include on-sites with a statistically valid sample of units to more 
accurately identify the realization rate associated with this program. 

7.4 PROCESS EVALUATION FINDINGS 

This section details the findings from the process evaluation. The process evaluation was 
designed around the key researchable issues identified in the methodology section. We 
present the results in the subsections that follow.  

7.4.1 Program goals and objectives 

A. Goal achievement  

In 2011, the Multifamily Housing program overspent their monetary, energy savings, and 
audit budgets significantly. For example, the program achieved over ten times the expected 
kWh savings throughout the program year and overspent nine times the expected budget.  
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Table 7-4. Target and Actual Budget and Savings for 2011 and 2012 

 

2011 2012 through July 

Actual Target 
% to 

Budget Actual Target 
Percent 

to Budget 

kWh budget $2,615,518 $294,000 890% $550,603 $303,000 182% 

kWh 9,386,958 888,009 1057% 5,636,787 823,347 685% 

Therms budget $2,406,944 $1,037,000 232% $191,757 $1,095,000 18% 

Therms 316,763 89,524 354% 87,898 89,524 98% 

Source: 2011 and 2012 EE monthly reports provided by MidAmerican Energy 

Program staff are currently reevaluating the program goals and objectives in light of the 
oversubscription in 2011 and 2012. The program has taken steps in the past two years to 
address issues related to goal achievement. For example, the program eased the high 
participation levels by restructuring both its attic insulation rebate and its rebate delivery 
mechanism. As discussed by program implementers, the number of audits have decreased 
over the past year; this is an indicator of the impact of the reduced insulation rebate level; 
additionally, as seen in Table 7-4, therm achievement in 2012 will likely not be as high as in 
2011. Contractors interviewed also reported that they will be less inclined to implement attic 
insulation projects through the program.  

An additional challenge faced by the program is that the program implementer tracks goals by 
audits, not savings. Audits may not necessarily result in energy savings if participants do not 
move forward with energy-saving actions. Conversely, without understanding how many 
audits result in measureable energy savings, there is a risk of under- or over-estimating the 
savings resulting from those audits. Therefore, part of the challenge of tracking the results of 
the program lies in managing the close rate in regards to audits resulting in energy savings.  

A key component of achieving program savings goals is communicating goals and progress 
appropriately to all actors. For the next program cycle MidAmerican Energy is engaging 
Franklin Energy as part of the design process. This engagement should help facilitate the 
adoption of appropriate goals and program definitions.  

Defining appropriate goals that are in line with program theory and objectives are also 
important. We recommend that the program assess overall program goals, then clearly define 
contract goals with an eye to meeting those program goals. Number of audits, for example, 
are a useful program metric for meeting energy savings goals, but contract goals should be 
framed to ensure the implementation contractor, as well as program staff, are held 
accountable to meeting energy savings targets as well, and within cost allocations.  

7.4.2 Program design  

A. Measure offerings and rebates 

The program rebated measure offerings, when viewed as a whole, appear to be quite 
comprehensive in addressing the needs of the multifamily market. Throughout the program’s 
existence, it has offered prescriptive rebates for measures such as appliances, heating and 
cooling equipment, windows, and other types of equipment at levels matching those in 
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MidAmerican Energy’s Nonresidential and Residential Equipment programs. Additionally, for 
fluorescent T-5 or T-8 lighting, the Multifamily Housing program offers rebate levels at three 
times the prescriptive rebate level offered in the Nonresidential Lighting program.  

However, the measure offering with the most significant impact on the program has been 
insulation. For the first half of 2011, the program offered $0.04 per R-value increase per 
square foot rebate for attic insulation projects. While this high rebate level was more than 
adequate, it contributed to several issues in the program’s delivery, such as a nearly singular 
focus on attic insulation installation in 2011 (discussed in more detail in the remainder of this 
section). Due to these issues, the program reduced the rebate for attic insulation to $0.02 per 
square foot per R-value, up to 70 percent of the project’s cost. 

Nearly all of the 2011 program participants interviewed who had installed measures had 
installed attic insulation. Interestingly, one-fifth of respondents indicated that they would like to 
see additional measures included in the program, and gave examples such as refrigerators, 
water heaters, furnaces, wall insulation, and dishwashers. As discussed above, nearly all of 
the additions participants suggested are already offered through the program.  

One contractor in particular mentioned additional measures that their felt could be added to 
the program. Specifically, this contractor mentioned air sealing and blower door testing, and 
brought up Building Performance Institute (BPI) standards as something their felt could be 
incorporated into the Multifamily Housing program. Currently, there are no official BPI 
standards for multifamily buildings (and there are challenges to air sealing and blower door 
testing of large, complex buildings such as apartment complexes). However, this has been a 
topic of discussion in the industry, and it is possible that documentation or additional 
information on BPI protocols and multifamily buildings may be forthcoming. If and when this 
information is made available, it may be useful to review to see if any new guidelines or 
protocols would be useful to incorporate into the Multifamily Housing program. 

In addition to rebated measures, the program offers no-cost compact fluorescents, low-flow 
showerheads, and low-flow faucet aerators to all tenant units within participating buildings, 
installed directly at the time of the audit or during a follow-up visit. Inevitably, some audit 
participants will not move forward with rebated measures; therefore, direct install measures 
are important, as they may often be the only direct energy savings resulting from an energy 
audit. Implementation staff indicated that previously, participants were required to install direct 
install measures as part of the program, although currently program participants are now able 
to “opt-out” of receiving these direct install measures. 

As discussed above, the program reduced rebate levels for attic insulation in 2011. Program 
staff identified that the rebate levels were too high based on a review of other programs and 
the sharp uptake in participation and made the decision to reduce those levels. As such, attic 
insulation rebate levels were a much-discussed issue during interviews with trade allies. One 
contractor said the change in rebate effectively brought the total rebate down from around 
$0.90 per square foot to around $0.30 per square foot, depending on the R-value increase. 
Some trade allies noted that the incentive levels are now too low—MidAmerican Energy has 
“gone too far in the other direction.” One contractor suggested it should be between the 
original and revised rebate level—around $0.60 per square foot overall.  

Two similar Midwestern programs reviewed during a secondary data review offer a 
comparable rebate to this contractor’s suggestion—$0.70 per square foot flat incentive or 70 
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percent project cost to a cap. Most contractors reported that the change in rebate has altered 
their participation in the program. One contractor, who had previously been very involved in 
the program prior to the rebate change, reported that they have now effectively “dropped out” 
of the program. However, even if they did not necessarily agree with the rebate decrease, 
another trade ally stated that their understood why MidAmerican Energy changed the rebate:  

“I understand why MidAmerican did what they did, but they killed the program.” 

However, contractor dissatisfaction after program rebate changes is not unusual. Despite 
some contractor dissatisfaction and reports of contractors dropping out of the program, goal 
achievement in 2012 still appeared to be strong, with electric savings already far 
oversubscribed and gas savings nearly at goal by mid-year. Therefore, it appears the 
reduction in attic insulation rebate levels has not negatively affected the program’s ability to 
achieve goals as currently defined. 

B. Overcoming the split-incentive barrier 

As discussed in the program description, one key issue unique to rental properties is what is 
known as the “split-incentive” barrier. This refers to the lack of motivation for property 
managers to spend capital to improve their properties with energy-efficient solutions when 
they do not pay for the utility bills and may perceive they will not see payback on their 
investment. Conversely, tenants also have little motivation or are not allowed to install 
equipment or measures that will stay with the unit if they move. One trade ally summarized 
the split-incentive barrier by saying:  

“You could give it away for free and it doesn’t make sense to a lot of these guys. The 
guys that are less energy conscious, if their tenants are paying the bills, you will 
struggle to incentivize them.” 

Utility rebate programs can be important in overcoming this barrier. Participating property 
managers who had installed equipment through the program were asked to rate the 
importance of several factors in their decision to install their energy-efficient equipment. The 
two most highly rated factors were the availability of a rebate from a utility or another source 
and the initial purchase cost, with 21 of 22 respondents giving both of those factors a 4 or 5 
on a scale of 1 to 5, with 1 being not at all important and 5 being very important. This 
indicates that the program rebate is an extremely important factor in overcoming the first-cost 
barrier and implementing projects in multifamily buildings.  
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Another way to overcome the split-incentive barrier is highlighting the benefit of energy-
efficient measures to the property manager. Participating property managers were asked to 
rate the importance of several additional factors in their decision to participate in the 
Multifamily Housing program specifically. Only a little over half (56 percent) of participants 
gave a rating of “very important” when asked to rate the importance of their tenants saving 
money on their energy bills. However, 82 percent of participants said that tenant or property 
comfort was “very important.” This indicates that while landlords may not explicitly be affected 
by high tenant energy bills, they may feel the effects of a drafty, uncomfortable, or energy-
inefficient building through tenant complaints or difficulty in renting out units.  

Figure 7-1. Percent of Participants Rating Factors as Very Important 

 
Source: Multifamily Housing participant survey, questions pi1b and pi1h 

C. Prescriptive vs. Performance tracks 

Historically, program operation has not entirely matched program design. Taking a step back 
from the granular measures offered by the program, the Multifamily Housing program was 
also initially designed to have two tracks; a prescriptive track and a performance track. 
However, since program inception only one project has been implemented through the 
performance track. The program has and continues to operate nearly entirely as a 
prescriptive program. 

Most trade allies interviewed were not aware that the program offered a performance 
approach. When it was explained, one trade ally noted that a holistic or performance 
approach to a program could “scare off” the multifamily market, as having a clear 
understanding of the rebate is an important decision-making factor.  

These differing designs and approaches often mean program delivery and administration is 
also very different. From a high level, a prescriptive approach seeks to achieve energy 
savings incrementally through individual cost-effective measures with identified energy 
savings. This approach allows participants to pick and choose from the program offerings. 
The benefit to this approach is the relative simplicity and understandability for the participant. 
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Conversely, a performance approach seeks to achieve a certain level of energy savings, but 
is often flexible as far as how those savings are achieved. A performance program, like its 
name suggests, is more comprehensive, as it attempts to coordinate a building’s systems so 
they are operating together most effectively. Given the complexity of this whole-building 
approach, performance projects often take a much longer time to complete.  

Participating property owners/landlords were asked to state what type of program they would 
prefer. Notably, participants most often stated they would prefer to participate in a more 
comprehensive, performance-type program (55 percent).Thirty-four percent preferred a 
prescriptive approach, while a combined 11 percent did not know or had no preference.  

Table 7-5. Preferred Method of Program Delivery (n=44) 

 Approach Percent 

Comprehensive approach 54.5% 

Prescriptive approach 34.1% 

No preference 6.8% 

Don't know 4.5% 

Source: Multifamily Housing participant survey, question pi19 

This preference contradicts trade ally and program staff interview perceptions. According to 
the stakeholder interviews, while it is possible some landlords may be interested in a 
performance type program, it is also possible that the word “comprehensive” seems attractive 
in theory; the reality may not actually be quite as appealing to the multifamily market given the 
split-incentive barrier. 

That said, some other utility programs have been successful in achieving a multifamily 
performance program. NYSERDA has successfully operated its Multifamily Performance 
Program in New York since 2007 with the goal of all projects achieving a 20 percent energy 
consumption reduction. Wisconsin, in their Apartment and Condominium Efficiency Services 
(ACES) program, also offered a tiered offering to the multifamily market. The more 
comprehensive the work conducted through the program’s Whole Building element, the 
higher the incentive.  

7.4.3 Data tracking 

Because the Multifamily Housing program involves audit, direct install, and rebated 
equipment components, it is possible (and in fact likely) that more than one person is involved 
in each component—the process could involve tenants (for the direct install and audit 
portions), property or building managers, maintenance staff, and possibly even corporate staff 
when applicable. This adds additional challenges to effectively tracking program information. 
However, well-tracked data is extremely important both for evaluation purposes and 
participant follow-up. 

Currently, program data is tracked by premise. Two contact names were also listed under 
“payee” and “entity.” However, for direct install and in-unit measures, oftentimes the contact 
listed was the tenant. This person is typically not the correct contact person; in some cases 
they may not even realize they received the measure, and they are almost never the 
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decision-maker. MidAmerican Energy should consider including a property manager field or 
name to these cases for follow up and evaluation purposes. Additionally, as discussed in the 
impact evaluation section, the lack of unique identifiers for the complex or property manager 
created issues around verification of measure installations. 

MidAmerican Energy should also consider implementing a “property manager ID” in order to 
keep track of and better understand the property management population. For survey 
purposes, property manager data were aggregated manually based on contact information, 
but using a unique identifier would eliminate the assumptions and probable error that comes 
with manual aggregation. A property manager identifier may be especially useful if the 
performance track is implemented; it would be easier to identify property managers with 
larger complexes or multiple locations or those who have only implemented measures at 
some locations.  

7.4.4 Program communication and marketing  

A. Customer awareness and marketing 

Program and implementation staff reported that the Multifamily Housing program has 
historically operated as a trade ally-driven program. Participating property manager findings 
confirmed this; trade allies are the most commonly reported method of awareness for 
participants, with 45 percent of respondents indicating that a contractor informed them of the 
program. Most participating property managers who had heard of the program from a 
contractor reported that the contractor either gave them a call or stopped by in-person to 
inform them about the program (17 of 20). 

A trade ally-driven program can often work well, and well-informed trade allies can serve as a 
“boots on the ground” marketing force to inform customers and drive potential participants to 
the program. While not speaking specifically to the Multifamily Housing program, several 
contractors thought that MidAmerican Energy has done a good job advertising their programs 
in general; they believed most utility customers were aware of energy efficiency programs, 
with one contractor saying: 

“If you haven’t seen it [marketing efforts], you have to be almost blind, because it’s 
everywhere. It’s pretty prevalent in the area that we service.”  

Another contractor said that many property managers were made aware of programs from 
general MidAmerican Energy commercials:  

“MidAmerican [Energy] did a great job with commercials. It was mostly on the home 
side, but it made it easy for them to say ‘Oh, they have this program.’” 

Additionally, when asked what type of information they received from their contractor, many 
participants reported receiving MidAmerican Energy brochures or being given the 
MidAmerican Energy phone number to call or the MidAmerican Energy website: 

“A MidAmerican flyer. It was all in the flyer.” 

“He brought in some packets of info and they wanted to check the insulation, and they 
told [me] of the program and gave us a contact for MidAmerican Energy that they work 
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with. Didn't give much info about rebates; MidAmerican [Energy] gave us all the info 
on rebates.” 

“He gave us the website or a phone number we could call. I just really can't 
remember; it's been awhile. We made the initial call to get the paperwork. He just said 
that there were some rebates and we would get the info if we made the phone call or 
checked the website.” 

The marketing message shared by several participating property managers revolved around 
the financial savings that would result from participation. These respondents stated that their 
contractor “promised to save me money” or that “they could pay for our insulation.” One 
participant specifically stated that their contractor told them they could receive the insulation 
for free:  

“… He said they could insulate our attics for free. I didn't believe him, but he proved it. 
They paid it all. I don't know if it was supposed to be paid for, all of them….” 

Interestingly, while almost half of respondents reported hearing of the program through a 
contractor, only one participant stated that it was their preferred method of hearing about 
future program information. Half of respondents stated they would prefer to receive program-
related information through email. Also, respondents most often stated that they preferred to 
receive information through MidAmerican Energy marketing channels; besides email, the next 
most highly preferred methods of program information were MidAmerican Energy utility bill 
inserts and brochures.  
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Figure 7-2. Preferred Method of Program Communications (n=44) 

 
Source: Multifamily Housing participant survey, question p2 

B. Additional program experience 

A little over one-third of respondents (36 percent) said they had participated in a MidAmerican 
Energy program prior to participating in the Multifamily Housing program. Most often, 
participants reported generally participating in MidAmerican Energy “energy audit” programs, 
and several noted that they had participated in the Multifamily Housing program previously. 
One reported participating in MidAmerican Energy’s programs in Illinois, and one respondent 
reported participating in MidAmerican Energy’s “single-family residential” program. 

While the multifamily market segment is unique in many ways, there may be opportunities for 
program cross-selling. One program that may especially have potential is MidAmerican 
Energy’s Appliance Recycling program. According to the Appliance Recycling program’s 
participant findings, 9 of the 248 respondents reported that their market sector was “rental 
property.” MidAmerican Energy could consider jointly marketing the Appliance Recycling 
program with the Multifamily Housing program in order to “kill two birds with one stone.” 

C. Trade ally awareness and marketing 

The evaluation team attempted to reach 16 trade allies who had completed at least one 
project through the program according to program records. While we spoke with eight 
contractors, we were only able to complete interviews with five of those eight. Three of the 
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trade allies contacted were aware that MidAmerican Energy offered residential and/or 
nonresidential programs, but were not aware of the Multifamily Housing program even after 
prompting or hearing a description of the program.  

Several factors are likely contributing to this unfamiliarity in the contractor market. First, most 
of the contractors in the tracking data had relatively few projects in 2011; only a handful had 
more than 30. All of the contractors who were unaware of the program had between one and 
six projects in the tracking file. One contractor in particular held the lion’s share of projects 
(approximately three-quarters of projects in the tracking file).  

Additionally, a standalone multifamily program is relatively new to the MidAmerican Energy 
portfolio; multifamily buildings were served separately through the residential and 
nonresidential program offerings prior to 2009. Therefore, awareness of the program may be 
slow to reach contractors who only work with the multifamily market infrequently. While it is 
peculiar that participating contractors would be unaware of the program, nearly all of the 
projects that went through the program in 2011 were relatively straightforward prescriptive 
projects, so the process from the contractor side may not have been very different from the 
residential or nonresidential process, and the program distinction may have gone unnoticed. 

D. Training and resources for trade allies 

Neither program staff, implementation staff, nor trade allies identified contractor training as a 
significant issue for the program. As the Multifamily Housing program is largely operated as a 
prescriptive program, extensive training is likely not necessary beyond what MidAmerican 
Energy already does (training trade allies on rebate applications and program requirements). 
Should the program move towards a more performance-type program, it is likely that 
additional training would be needed. 

However, given recent program changes, additional communication and interaction with 
contractors may be worthwhile, especially if they continue to be the primary source of 
marketing for the program. Trade ally roundtables could be conducted with MidAmerican 
Energy staff, program implementation staff, and a small group of participating trade allies to 
discuss recent or upcoming program changes. Conducted periodically, these meetings could 
serve to address any misunderstandings about program requirements, and a face-to-face 
discussion could help encourage contractor “buy-in” to program changes. As most trade allies 
operate across multiple markets (residential, nonresidential, and multifamily), multiple 
programs could be discussed at one meeting to ease administration costs. 

Additionally, when asked if they would prefer to select a contractor from any in the market or 
from a pre-qualified list from their utility, slightly over half (58 percent) of participating building 
managers would prefer to select one from a pre-qualified list. The evaluation team 
acknowledges that this is often difficult for utilities to do for legal reasons.  

7.4.5 Market saturation and characterization 

A. Saturation and future program potential 

For an energy efficiency program to continue to achieve energy savings, it is important to 
understand the target market for the program. For a program like the Multifamily Housing 
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program that significantly oversubscribed their goals, it is especially important to consider 
program saturation when planning for the future.  

The evaluation team was only able to assess program saturation and market characterization 
at a high level. However, it does appear that there is still significant potential for the program 
in several areas.  

First, the evaluation team geographically matched the raw 2011 participant data to a map of 
Iowa (Figure 7-3 below). This map also displays the concentration of rental units by county 
(darker green means a higher concentration of rental units). “Pins” indicate participating 
locations, or close clusters of participating locations. As might be expected, it is clear from the 
map that larger cities, “college towns,” and more metropolitan areas have a higher 
concentration of “pins”—examples include Des Moines, Cedar Rapids, Iowa City, and 
Waterloo. However, thinking about MidAmerican Energy’s service territory in Iowa, the map 
also appears to show several areas with few to no pins, the most apparent being an area in 
the southwest corner of the state, as well as some pockets in the south and farther east in the 
state. It should be noted that this should only be used from a very high level; the evaluation 
team was not able to access participation data for all years, and conducting this map analysis 
on all participants since program inception would give a better view of true geographic areas 
of opportunity.  
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Figure 7-3. Partial Geographic Mapping of 2011 Participating Buildings 

*Note: approximately 25 percent of addresses in the database were not able to be matched. 

Source: MidAmerican Energy 2011 Multifamily Participant Data, and 2007 Census Information 

When asked about possible geographic areas with potential for the program, both 
implementation staff and trade allies confirmed that there were likely areas, especially more 
rural areas, that had not been touched by the program. Several trade allies and program staff 
reported that smaller towns and even some larger cities may still have untapped market 
potential. One trade ally specifically mentioned: 

 “Fort Dodge, smaller mid-towns, some of Davenport, Muscatine, definitely Iowa City.”  

Program implementation staff also noted several areas of opportunity:  

“Council Bluffs, only electric but lots of opportunity…..Davenport, Waterloo. And then 
there’s smaller communities with 10,000 people or that have little colleges or 
community colleges.”  

However, given the high levels of participation, one trade ally said:  

“If there are multifamily [buildings] out there that haven’t been touched, I would be 
amazed.”  

Another more difficult to serve but high-potential market to approach could be condominiums. 
While the split-incentive barrier impacts rental properties, condominiums involve the 
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additional challenge of multiple stakeholders and property owners involved in the decision. 
However, one trade ally noted:  

“The opportunity is huge; not many [condominiums] have been retrofitted in the last 
20–30 years.”   

Additionally, because the program primarily provided insulation in 2011, there may be 
untapped potential among prior program participants for heating, cooling, other infiltration, 
appliances, and other measures. It is estimated that 42 percent of a multifamily building’s 
energy expenditures comes from heating and cooling, and the remaining 58 percent come 
from lighting, water heating, appliances, and other measures.78 Previous participants could be 
an excellent source of future projects for the program; given the high number of attic 
insulation projects already completed, the program already has their “foot in the door” with 
many property managers and is in a good position to encourage the installation of additional 
measures.   

B. Property Manager characteristics 

The property manager population can be very diverse in size and type, ranging from small 
“mom and pop” property managers to very large corporate management firms. This was 
apparent in the results of the participating property manager survey; 44 property managers 
interviewed as part of the participant survey reported managing a varying number of buildings 
and units, from one building to 200, and a total of 6 units to a total of 2,500. Collectively, 
participants reported managing 941 buildings that account for over 17,000 tenant units.  

Not all of these buildings have participated in the program, however; participants were asked 
to estimate what percentage of their buildings have participated in the Multifamily Housing 
program. Approximately three-quarters of the buildings managed by participants have gone 
through the program, either receiving an audit or installing rebated measures. When asked 
why they have not participated at their remaining locations, several participants noted that the 
nonparticipating locations are in another utility’s territory (4 of 25), and several noted that they 
had recently purchased the nonparticipating buildings (3 of 25). One stated they chose not to 
move forward at their remaining properties “because I didn't see a benefit from the ones I 
did.” Another stated that they have not moved forward “because MidAmerican [Energy] has 
dropped the cellulose insulation rebate.” 

In addition to the tracking purposes discussed above, a property management identifier would 
also allow MidAmerican Energy to easily look at which property companies have implemented 
measures across buildings, locations, and even cities, and which have not moved forward 
with projects after their audit. Larger property management firms often manage different 
apartment complexes across one or more cities; currently, there is no “link” between 
properties that are managed by the same company. Understanding the size and type of 
property managers that are participating in the program will also help program staff 
understand if a certain group is being missed. An understanding of property management 

                                                
78
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company size could also assist program staff in tailoring marketing approaches to different 
groups.  

7.4.6 Audit experiences 

In 2011, the high number of audits combined with the contractors’ singular focus on the attic 
insulation resulted in audits that tended to focus mostly on insulation. Program 
implementation staff noted that even though they may have reviewed and suggested 
additional measures or actions for property managers, often the property manager’s focus on 
the attic insulation rebate resulted in these suggestions being ignored or delayed. One 
implementation staff member noted:  

“Before, you’d go in and try to talk to someone about other things and they didn’t care, 
they just wanted the insulation: ‘Check my insulation and get out.’” 

When the rebate level dropped, program implementation staff reported that relatively fewer 
projects came in and these had less of a focus on attic insulation. This has allowed program 
implementation staff to spend more time on each audit; auditor staff report that this results in 
better customer service overall. As discussed above, previous program participants would 
likely benefit from receiving an additional audit, and this may result in additional cost-effective 
savings for the program, as the focus is directed away from solely attic insulation. 
Additionally, managing project participation is important to ensure project turnaround is 
reasonable and opportunities are not lost due to delays.  

One trade ally spoke to the importance of the audit and the direct install component, saying: 

“I am a proponent of the audit, I push them hard. Yeah, I sell insulation, but I am a 
power plant preventer at heart. You talk about the T-12s vs. T-8s and the possibilities, 
there’s a lot in power in that. You give away the little measures, it’s great….. It was 
great watching [the program implementer] go out and just change bulbs - it was 
impressive.”  

Another trade ally, while critical of the recent attic insulation rebate change, said:  

“The one thing that made sense was the audit. It was a really valuable resource for 
the property manager that gave a crap. I was unaware how much they have to spend 
on water. All of a sudden they get the water saving devices and that really helps 
them.” 

The results of energy audits can also be an important influencing factor in the decision-
making process for participants. Participating property managers who had installed 
equipment through the program were asked where they were in their decision-making 
process when they heard about the program. Thirteen of the 22 respondents indicated that 
they had not been thinking about installing energy-saving equipment, or any equipment at all.  
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Figure 7-4. Stage in Decision Making Process When Heard of Program (n=22) 

 
Source: Multifamily Housing participant survey, questions ei4 

 

One respondent spoke about their decision-making process and their discussions with their 
contractor:  

“He told me that there would be an audit, and after the audit I would be informed what 
my cost would be after the rebate, and I wanted the audit. I thought I wouldn't need 
anything for energy efficiency but I was curious, and he thought that I would need it, 
and he was correct…. He was someone I knew and respected and so took his 
advice.” 

Participants were asked whether they were already aware of all of the information they 
received as part of the audit or if at least some or all of the information was new. Fifty-nine 
percent of respondents said that some or all of the information they received through the audit 
was new—34 percent said that none of the information was new, and 7 percent could not say.  

Of the respondents who had conducted an audit but had not yet moved forward with 
implementation at some or all of their locations, about one-third planned to move forward with 
recommended projects in the next year.  
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Table 7-6. Participant Plans to Install Recommended Equipment Within One Year (n=38) 

 Percent 

No 55.3% 

Yes 34.2% 

Don't know 10.5% 

Source: Multifamily Housing participant survey, question au13 

7.4.7 Program and MidAmerican Energy satisfaction 

A. Satisfaction with the energy audit 

When the current program implementer took over the program in late 2010, they had a solid 
backlog of audits as well as contractors that were bringing high numbers of customers to the 
program, spurred by the high rebate for attic insulation. Program implementation staff 
reported that some customers had to wait weeks, sometimes even months, to receive their 
audit due to the extremely large backlog.  

The participant findings confirm this. Participating building managers were asked to rate their 
satisfaction with several program components. More respondents said they were “not at all 
satisfied” or “somewhat satisfied” with the length of time between when they signed up for the 
program and when they received their audit than any other factor (36 percent combined).  
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Figure 7-5. Satisfaction with Audit-Related Program Components 

 
Source: Multifamily Housing participant survey, questions pi6c, pi6d, p16e 

However, satisfaction with both the information provided by and the interactions with the 
energy auditor were rated higher; seventy-five percent of participating property managers 
said they were extremely or very satisfied with the information provided by the energy auditor, 
while 80 percent said that they were extremely or very satisfied with their interactions with the 
energy auditor. 

B. Satisfaction with equipment received and tenant feedback 

Of the 28 respondents who said they had received feedback on the direct install measures 
from tenants, 11 said they had received positive feedback, eight said they had received 
neutral feedback, and nine said they received negative feedback. Some examples of positive 
feedback included tenants expressing appreciation to their landlords for helping them save 
energy, as well as tenants noting that the new showerheads or equipment “worked better.” 
However, when asked what negative feedback they had received, several landlords 
expressed that their tenants were not happy with the quality of the water-saving equipment 
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they received, and some even removed the equipment from their fixtures. Some issues with 
water saving devices noted by participating property managers: 

 “The actual aerators that were installed were really cheap and have been breaking.” 

“On about 10 to 15 of the units we did, the showerheads blew off of the piping, so we 
had to spend money to put a new showerhead on. That's the only thing I was not 
satisfied with.” 

“Most of the aerators make the faucet drip and they crack.” 

While the on-site visits did not identify a large issue with measure removal, measure quality 
can have an impact on realization rates if large numbers of measures are removed due to 
dissatisfaction.   

In general, participants expressed satisfaction with the rebated measures (generally attic 
insulation) they received; 19 of 22 participants said they were very or extremely satisfied with 
their rebated measure(s). When asked to rate their satisfaction with the rebate application 
process, 15 of 22 respondents said that they were very or extremely satisfied; 5 said they 
were somewhat satisfied and 2 said they did not know. Similarly, 17 of 22 were very or 
extremely satisfied with the time it took to receive their rebate, while 5 were somewhat 
satisfied.  

C. Satisfaction with the program and MidAmerican Energy overall 

Satisfaction with the Multifamily Housing program overall was fairly high; 83 percent of 
respondents were very or extremely satisfied with their experience with the program overall. 
Additionally, participants were generally pleased with their experience with their contractor, 
with 18 of 20 stating that they were very satisfied. 

i. Benefits of the program 

Participating property owners/managers most often mentioned reduced energy bills in 
common and tenant areas (52 and 50 percent, respectively) as the benefits they received 
from participating. Eleven percent mentioned increased tenant comfort. Sixteen percent said 
they received no benefits.  

Participating property managers were also asked to rate several factors as completely true, 
somewhat true, somewhat untrue, or completely untrue. As seen in Figure 7-6, nearly two-
thirds of participants (65 percent) said “completely true” when asked to rate the statement 
“The advice or recommendations were useful and practical.” A similar number (63 percent) 
said “completely true” when asked to rate the statement “Tenants and/or my business are 
saving money on energy bills.” The statement with the highest “somewhat untrue” and 
“completely untrue” ratings was “My property value has increased,” with a combined 29 
percent “untrue” rating.  
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Figure 7-6. Rating of Statements as True or Untrue 

 

Source: Multifamily Housing participant survey, questions pi10a to pi10g 

ii. Satisfaction with MidAmerican Energy  

Eighty-nine percent of participating property managers indicated that they were very or 
extremely satisfied with the service that they receive from MidAmerican Energy; eleven 
percent were somewhat satisfied. When asked if they were more, the same, or less satisfied 
with MidAmerican Energy as a result of the program, a little under three-quarters of 
respondents said they were just as satisfied (73 percent), and 27 percent said they were 
more satisfied. No respondents said they were less satisfied as a result of the program. 
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D. Satisfaction of contractors 

As discussed above, several contractors expressed dissatisfaction with the rebate changes 
that occurred mid-2011, and some have dropped out of the program completely. However, 
the rebate tended to be the only point of contention among contractors. In general, 
contractors were satisfied with their interactions with program implementation or MidAmerican 
Energy staff. As discussed above, trade ally roundtables or other communication loops could 
help to both ensure contractors are messaging the program correctly as well as increase 
satisfaction with the program.  

7.5  CONCLUSIONS AND RECOMMENDATIONS 

7.5.1 Conclusions 

Overall, the Multifamily Housing program has faced several challenges since program 
inception, and continues to face challenges relating to goal management and program 
design. However, MidAmerican Energy and the program implementer have made several 
program changes benefiting the program, and several issues have either already been 
resolved or are in the process of being resolved. Program staff are currently reassessing 
program goals and design for the next program cycle, and the program has taken steps to 
manage participation levels through reducing the attic insulation levels. The program has also 
focused on implementing comprehensive audits aimed at increasing customer satisfaction 
and attaining cost-effective energy savings. The program appears to be effective in 
addressing the split incentive barrier, and program efforts should continue to provide energy 
efficient solutions to this often-underserved market segment.  

Much of the challenge ahead lies in defining the program design and implementing the 
program as designed. Close coordination between the program and implementation staff is 
imperative to ensure implementation remains aligned with design. In that vein, program goals 
and metrics should be developed to encourage accountability and align with program impact 
goals. Encouragingly, all program actors reported general positive working relationships with 
one another; even trade allies who were unhappy with the recent rebate changes spoke 
positively about program and implementation staff.  

7.5.2 Recommendations for savings adjustments 

Based on the impact evaluation results, we recommend MidAmerican make the following 
modifications to improve the impact estimates. 

Modify the EFLHH and EFLHC to be consistent with the ENERGY STAR Central AC and 
ASHP Excel calculators based on Table 7-2. The current practice is to use and average 
EFLHH and EFLHC. Making this adjustment to the algorithm variables and tracking installed 
measures by the four designated zones will increase the accuracy of the recorded avoided 
energy whether it is gas or electric.   

Modify the cooling and heating degree days (HDD/CDD) for the gas furnaces and gas 
boilers based on Table 7-2 from locations on the Iowa Environmental Mesonet. The 
current practice is to use a deemed HDD and CDD value. Making this adjustment to the 
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algorithm variables and tracking installed measures by the four designated zones will 
increase the accuracy of the recorded avoided energy whether it is gas or electric.   

Document all baseline assumptions and calculations, by project, used to generate 
program savings values to ensure clarity and to illustrate agreement with stated 
algorithms. There was insufficient baseline and installed measure data to verify the avoided 
energy savings using the prescribed algorithm for the following measures: 

 Database file IA_98856_RES_MF_ELC: 

EEMIS database – ATTIC INSUL 

EEMIS database – ATTIC INSUL ELEC 

EEMIS database – CFL’S 

EEIS database – CONTROLS/HTG 

EEIS database – NEA CAC<65 

EEIS database – NEA LOW-E 

EEIS database – NEA LTG UPGR 

 Database file IA_17855_Res_MF_GAS:  

EEMIS database – INFILTRATION 

EEMIS database – MAX VAIL INSULATION 

EEIS database – NEA LOW-E 

Modify the hours of use for CFLs for measures located in the residential units. The 
evaluation found the hours of use to be high for in-unit CFLs, and recommends the hours of 
use assumptions for in-unit CFLs be reduced to 2.6 hours per day or 949 hours per year. 
Those in the common areas use actual operating hours when available or estimate it at 8 
hours per day or 2,920 hours per year. We do not recommend any changes to the common 
area lighting assumptions. 

7.5.3 Recommendations for program design and implementation 

Below we provide recommendations for program staff consideration related to program 
design and delivery. These recommendations are based on key findings outlined within this 
section. 

Continue to offer the Multifamily Housing program. As the multifamily market in general is 
often underserved compared to single-family and nonresidential segments, the Multifamily 
Housing program is filling a distinct energy-efficiency need. Evaluation findings suggest the 
program has and is currently working well to address the split-incentive barrier.  

Agree on program objectives (e.g., prescriptive vs. performance) and match to 
program design; set program goals in light of program objectives and measure mix. 
Historically, it has been difficult for the program to match design to actual implementation and 
performance to goals. As the program matures, MidAmerican Energy staff should agree on 
what objectives make the most sense for the program based on lessons learned and match 
program marketing and implementation to this design to avoid confusion in the market. Using 



7. Multifamily Housing  

7-31 

MidAmerican Energy:  Energy Efficiency Monitoring and Evaluation Residential and Multi-sector Report (Final).  
Revised May 6, 2013 

information from previous participation years, program staff should also set reasonable and 
achievable (but not underestimated) goals. 

Consider implementing a pilot multifamily performance program in order to assess 
demand for and interest in the component. While program actors felt that a performance 
program could intimidate the multifamily market, participant findings indicate some interest in 
a more comprehensive program approach. Given these conflicting findings, and as the 
program has only implemented one performance project through the program to date, it is 
difficult to assess true demand for this component. If the program would like to consider a 
more robust performance option, implementing a pilot multifamily performance program may 
be a good way to assess the feasibility of including it in the prescriptive program as currently 
offered. If implemented, the pilot should have clearly set goals and targets to ensure the pilot 
is purposeful in targeting and achieving savings through this track. Similarly, if it is determined 
after the pilot that a performance track would be beneficial to implement through the 
Multifamily Housing program, this track should have well-defined goals which are kept 
separate from the prescriptive track.  

Implement a more effective feedback loop to ensure the program implementer is aware 
of energy savings progress, and the utility is aware of audit backlog. As is the case with 
many audit programs, it is often difficult to have a concrete understanding how the audit 
pipeline will translate into energy savings. MidAmerican Energy and program implementation 
staff should communicate closely in order to ensure both parties are aware of progress.  

Direct install “opt-out” customers and dissatisfaction with direct install measures 
should be watched closely. The program may want to require that all customers who 
receive an audit also receive direct install measures, as direct install measures are the only 
means of energy savings for customers that do not move forward with rebated measures. 

In this same vein, dissatisfaction with and removal of direct install measures should also be 
assessed and monitored, as this can affect measure realization rates.  

Consider ways to increase program awareness, communication, and training 
opportunities with trade allies as well as additional direct marketing to ensure on-track 
program messaging to customers. Given past issues, MidAmerican Energy should 
maintain control over the marketing to ensure program messaging is correctly delivered. 
While trade allies may be a good “boots on the ground” marketing force, participant findings 
suggest there are also opportunities for more direct marketing from MidAmerican Energy. 
Additionally, there appears to be some confusion among trade allies regarding the program, 
as three of the eight participating trade allies the evaluation team attempted to interview were 
not aware the program existed. This indicates opportunities for additional marketing and 
communication directed at trade allies themselves. A combination of more direct marketing to 
customers as well as more communication with trade allies will help ensure program 
messaging stays consistent.   

Suggestions to increase communication with trade allies could be co-branding ventures, trade 
roundtables, etc. This will also serve as a means to make sure all program actors are “on 
board” with program requirements and have correct information to deliver to customers. If a 
performance track is implemented or program design changes significantly, additional 
contractor training may be warranted. 



7. Multifamily Housing  

7-32 

MidAmerican Energy:  Energy Efficiency Monitoring and Evaluation Residential and Multi-sector Report (Final).  
Revised May 6, 2013 

Consider additional opportunities to cross-sell programs. As an opportunity to cross-sell 
programs, the Multifamily Housing program could also consider teaming up with the 
Appliance Recycling program in order to recycle and replace inefficient refrigerators, freezers, 
and room air conditioners at once. 

Target previous participants for future marketing efforts, as they may benefit from a 
new audit and non-attic insulation measures. Given the extremely high participation 
numbers in 2011 and the focus on attic insulation, previous program participants are likely a 
good group for future program marketing. MidAmerican Energy and the program implementer 
already have a “foot in the door;” they likely already have detailed audit information on each 
participant that will make follow-up relatively easy.  

Consider ways to expand the program into smaller towns and more rural areas, as well 
as condominiums. Discussions with trade allies and program implementation staff as well as 
a limited review of tracking data indicates that while the program was very successful in 2011, 
there is likely still potential for the program, especially among these two groups. Recruiting 
trade allies who operate in more rural areas through marketing or trade ally roundtables may 
be an effective way to reach that population.  

Continue to support attic insulation rebate levels, but conduct additional research into 
insulation rebate levels to see if they should be raised. Two similar Midwestern programs 
reviewed offer a $0.70 per square foot flat incentive or 70 percent project cost to a cap, which 
ends up being a slightly higher rebate than MidAmerican is currently offering. It may be worth 
additional research into this. However, MidAmerican should weigh the pros and cons of 
changing the rebate level cautiously, given past issues. An understanding of attic insulation’s 
place in the program’s offerings, as well as what are appropriate goals, also needs to be 
taken into account when conducting this research.  

Continue to manage program participation levels and support the audit as currently 
implemented. Program implementation staff report that the relatively reduced number of 
projects in 2012 through the program has resulted in more comprehensive audits. More 
comprehensive audits foster better customer service and encourage a better mix of program 
measures. 

Review and monitor information captured in the paper reports and tracking system to 
better align recommendations with tracked information. The impact evaluation activities 
found disagreement between the tracking system and paper report files. The on-sites also 
uncovered differences in reported installations to verified installations. Care should be taken 
to assess the information from these sources and the accuracy of what is accounted for in the 
program tracking system (this is an additional evaluation focus as recommended below). 

Create additional unique identifiers in the tracking system. Customers are tracked by 
premise ID and account ID in the tracking system. This process is fine for programs that 
serve unique facilities; however, for multifamily programs, other unique identifiers are 
beneficial for tracking, verifying, and following up with customers. Additional unique identifiers 
recommended include complex and property manager contact identifiers. 

Additional evaluation research may benefit the program. The current evaluation focused 
generally on 2011. Due to several program changes that were made during the year, 
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additional process information may be useful to gather from 2012 to assess whether program 
changes are positively affecting participant participation and satisfaction.  

Additionally, a more robust market saturation study could be very useful for future program 
planning to understand (1) the current multifamily market in Iowa, (2) program saturation, and 
(3) additional sub-segments the program could target.  

Lastly, the impact evaluation was limited to an engineering review. The process and impact 
evaluation findings from this first-year evaluation highlighted the need for additional impact-
related activities. These include on-site verification of a statistically selected sample to verify 
measure installation; metering of common area and in-unit lighting applications to verify hours 
of use operation documented in the audit reports and deemed in the engineering algorithms, 
respectively; and reevaluation of the tracking system data against program documents. 
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8. EDUCATION 

This section presents the detailed results from the process evaluation of the CY2011 
Education offerings across various programs in MidAmerican Energy’s Iowa service territory.  

8.1 PROGRAM DESCRIPTION 

According to program documents, there are four key components to MidAmerican Energy’s 
educational efforts. They include:  

 Training to customers and trade allies about energy efficiency and related systems, 
typically resulting in certification of some kind  

 Partnering with schools to deliver energy efficiency education 

 Marketing, comprised of mass media advertising, event presentations, a website, key 
account managers, and a call center  

 Educating and supporting trade allies through advertising, meetings, recognition for 
outstanding performance, and formal and informal training. Trade ally networks are 
leveraged to promote public awareness of energy efficiency and MidAmerican 
Energy’s energy efficiency programs. 

In the course of evaluating the nonresidential programs, we did not find any customer or trade 
ally training that might result in certification, so we do not address that topic in the following 
section. Our findings for MidAmerican’s in-school program are addressed the section entitled 
e-SMARTkids below. Regarding marketing, the nonresidential process evaluation included 
assessments only of MidAmerican’s website and key account managers. Our findings on 
those topics appear in appropriate sections of each nonresidential program chapter. We 
describe educational outreach and support to trade allies in the program chapters as well, 
and have summarized the findings in the section on Training and Marketing below.  

All educational activities are non-resource activities and, as such, have no energy savings 
goals associated with them. 

8.2 EVALUATION METHODS 

This section describes the methodology and data collection activities undertaken to evaluate 
MidAmerican Energy’s educational program processes. Research began with a review of 
program documents and websites and with in-person interviews of MidAmerican Energy staff 
during the evaluation kickoff activities. Additionally, we interviewed program implementation 
contractors and included questions in surveys of trade allies designed to explore their 
experiences with MidAmerican Energy’s education and outreach activities. 

8.2.1 Researchable issues 

Researchable issues for the e-SMARTkids program include: 

 The program delivery experience of the implementation contractor 

 Implementation issues 
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 Satisfaction of educators with the curricula and program delivery 

 Students’ responses to the curricula 

 Additional resources desired. 

Researchable issues regarding program marketing include:  

 Customers’ and trade allies’ use of the website 

 Ease or difficulty of finding desired information on the website 

 Website improvements desired. 

Researchable issues regarding trade ally outreach and training include:  

 The experiences of the implementation teams 

 Trade allies’ awareness of, and attendance at program training 

 Satisfaction of trade allies with training 

 Additional training and resources trade allies would they like MidAmerican to offer 

 Training delivery mechanisms including trade allies’ interest in online trainings 

 Ways to increase promotion of existing offerings. 

8.2.2 Detailed evaluation activities 

Below, we describe the methodologies used for the data collection activities associated with 
the Education program evaluation. 

A. Program staff interviews  

The Tetra Tech team conducted in-depth interviews with program staff from MidAmerican 
Energy and four program implementers who administer a program or provide trade ally 
outreach activities. We conducted these interviews to ensure the evaluation team had a 
comprehensive understanding of the various educational and nonresidential trade ally 
outreach activities that occur under MidAmerican’s auspices. These interviews also informed 
the evaluation team of program changes. The evaluation team conducted follow-up interviews 
with staff as necessary throughout the evaluation period. 

B. Sampling and surveying 

i. e-SMARTkids 

For the e-SMARTkids evaluation, the Tetra Tech team obtained a list of 193 teachers from 
Culver. Only 39 of the teachers’ listings included email addresses. In May 2012, we emailed a 
series of requests to the 39 teachers for whom we had email addresses, asking each of them 
to complete the web-based survey. Between May 15, 2012 and June 1, 2012, 17 Web-based 
surveys were completed. 
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Due to a lack of email addresses, the sample we were able to survey is too small to be 
statistically representative of the entire population of participating teachers. Throughout the 
discussions of participant perspectives, the reader should bear this in mind. Descriptions of 
participants’ responses are presented to illustrate the perceptions of those interviewed, not 
the perceptions of the population as a whole. 

The survey revealed not all teacher respondents had taught the program. Specifically, 13 of 
the 17 respondents who completed the survey indicated they had used the e-SMARTkids 
curricula in their classrooms and 4 teachers reported they had not used the materials.  

ii. Trade allies 

To learn about trade ally experiences with MidAmerican educational activities, we received 
and reviewed trade ally population data queried from the EEIS and EEMIS databases and 
from program implementers. Surveyed trade allies included detailed study providers for 
Nonresidential Energy Analysis, building designers for Commercial New Construction, and 
trade allies with customers who received MidAmerican Energy rebates through the 
Nonresidential Equipment, Small Commercial Audit, or Custom Systems programs in 2011 or 
2012. The various trade ally populations and sampling and surveying methodologies are 
described in the chapters that report the findings for their respective nonresidential programs. 

We designed the process evaluation around the key researchable issues identified above. 
The following sections describe the findings from our process evaluation of the program. 

8.3 E-SMARTKIDS 

Culver Company (Culver) is the implementation contractor that delivers the e-SMARTkids 
program. The Tetra Tech team conducted telephone interviews with MidAmerican Energy’s 
Product Manager for the e-SMARTkids program and with Culver Company’s program 
manager. Based upon these interviews, we identified researchable issues and used them to 
guide the development of questions for a web-based survey of participating teachers. 
Researchable issues included: 

 To what extent are teachers satisfied with e-SMARTkids program materials and web 
content? 

 Are there opportunities to improve the program materials? 

 To what extent are teachers satisfied with e-SMARTkids program delivery? 

 What are the implementation contractor’s experiences with program delivery? 

 How did students respond to the e-SMARTkids program? 

The e-SMARTkids program is a classroom program offered to elementary school teachers in 
MidAmerican Energy’s Iowa service territory as an elective educational program. 
MidAmerican Energy introduced the program during the 2010–2011 school year. The 
program provides free educational materials and classroom activities designed to promote 
responsible energy use. It focuses on energy efficiency, renewable energy, and electrical 
safety. Other household members are included through activities students can take home and 
through websites with additional activities. 
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Culver Company, which delivers similar programs in jurisdictions throughout the United 
States,79 provides grade-specific educational booklets, teacher’s guides, and pre- and post-
tests at no cost to the schools. The e-SMARTkids website (e-smartonline.net) provides 
teachers with supplemental program materials and teaching aids. Program materials and 
activities are expected to increase the knowledge of students and their families about energy 
efficiency and encourage them to take advantage of opportunities for conservation in their 
homes, schools, and community. 

8.3.1 Teacher recruitment 

Culver uses email and direct mail to promote the program and to invite elementary school 
teachers to sign up for the program using the e-smartonline.net website. Since the e-
SMARTkids program launch in 2010, Culver has completed outreach activities to 254 eligible 
schools. Eligible schools are those located in the zip codes MidAmerican serves that are 
attended by students in kindergarten through sixth grade. Although Culver staff believe all 
eligible schools have been contacted, Culver’s outreach efforts continue to ensure 
comprehensiveness of coverage for this relatively new program. 

According to Culver staff, 120 individual schools participated in the program through March 
2012. In their role as implementation contractor, Culver staff serve as the direct program 
contact for teachers. As part of their role, Culver staff notified schools of the availability of e-
SMARTkids program materials, compiled and fulfilled teacher requests for materials, and 
provided ongoing teacher support. Culver and MidAmerican Energy initiated and maintained 
a secure database to track project activities—such as the number of participating schools—
on a secure SharePoint website. 

8.3.2 Teacher experiences 

This section presents findings from the web survey of teachers and describes their 
experiences using the e-SMARTkids materials. As part of the process evaluation, we 
examined teachers’ experiences regarding the accessibility and relevance of e-SMARTkids 
program materials and their impressions regarding program outcomes. One survey section 
asked teachers to assess the extent to which e-SMARTkids content correlates with Iowa 
State Educational Standards. The survey also assessed teacher satisfaction with their 
program experiences. 

A. Source of program awareness; courses and students taught 

Thirteen of the 17 teacher respondents reported they used e-SMARTkids program materials, 
and 4 indicated they had not used the materials. All of the 13 teachers who reported using the 
materials reported they first learned about the e-SMARTkids program from an email 
explaining the program. Most (9 of 13) of the teachers who reported using the materials 
indicated they taught second and/or third grade (Table 8-1). 

                                                
79

 http://www.culverco.com/outreach-programs/educate-students 
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Table 8-1. Teacher Grade Level (n=13) 

Grade Level Count 

2nd 4 

2nd and 3rd 1 

3rd 4 

4th 3 

6th and 7th 1 

Total 13 

Most of the teachers who reported using the materials (11 of 13) reported they had taught e-
SMARTkids once or twice during the two school years the program had been available 
(2010–2011 and 2011–2012, Table 8-2). 

Table 8-2. Number of Times e-SMARTkids Taught (n=121) 

Number of Times Taught  Count 

>0
 

1 

1 4 

2 6 

3 1 

Total 12
 

During the two years the curricula were available, the total number of students to whom the 
teachers reported having taught the program ranged from 12 to 50 students, with a median of 
26 students (Table 8-3). 

Table 8-3. Number of Students Taught e-SMARTkids (n=13) 

Number of Students Taught Count 

12 to 20 2 

21 to 30 7 

40 1 

41 to 50 3 

Total 13 

Teachers frequently reported using more than one of the six sets of e-SMARTkids materials. 
In all, these 13 teachers reported 25 uses of six different sets of materials. As noted earlier, 
most of these teachers taught second and/or third grade; therefore, it is not surprising the 
most frequently used (18 of 25 uses) e-SMARTkids materials include second and/or third 
grade classrooms among their target audiences. The materials entitled “Clubhouse Kids 
Make a Big Difference” were used most often (Table 8-4). 
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Table 8-4. Materials Used To Teach e-SMARTkids (Multiple Selections Allowed) (n=13) 

e-SMARTkids Materials Count 

The Clubhouse Kids Make a Big Difference (Grades 2–4) 8 

Energy for Today and Tomorrow Activity Book (Grades 
pre-K to 3) 

5 

Learning to Save Energy Activity Book (Grades 3–6) 5 

Energy Efficiency World (Grades 4–6) 5 

Energy Efficiency World in Spanish (Grades 4–6) 1 

Hands-on Energy Efficiency (Grades 5–7) 1 

B. Program delivery 

The majority (8 of 13) of the teachers who used the materials reported they used two to three 
hours of classroom time to complete a set of e-SMARTkids lessons and activities with their 
students (Table 8-5).  

Table 8-5. Hours Spent Teaching e-SMARTkids (n=13) 

Hours Count 

One 4 

Two or three 8 

Four or five 1 

Total 13 

Teachers’ approaches to student participation in the e-SMARTkids activities varied, with the 
majority (11 of 13) of teachers who used the materials indicating they delivered e-SMARTkids 
as a “full-classroom activity” (Table 8-6).  

Table 8-6. Organization of Student Participation in Activities (multiple selections allowed) (n=13) 

Activity Count 

Full-classroom activity 11 

Group/partial classroom 
activity 

6 

Individual activity 3 

Homework 2 

C. Course effects 

When prompted, the teachers who reported using the materials unanimously responded that 
the program stimulated discussions about ways students and teachers can help save energy 
and motivated students to act. The teachers believed the theme of environmental stewardship 
appealed most strongly to students. When prompted, all 13 teachers who used the materials 
reported students were motivated to save energy as a means “to save the environment.” Four 
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of the 13 teachers agreed “saving on household expenses” was an additional student 
motivator. 

All 13 teachers also reported their students had taken the e-SMARTkids materials home with 
them. However, the majority (9 of 13) of the teachers were uncertain about whether students 
had shared the materials with others in their households. 

D. Accessibility and usability of program materials 

We asked the teachers to rate the quality of various aspects of e-SMARTkids materials. 
Overall, the teachers provided high ratings with large majorities indicating each of the aspects 
were “very good” or “excellent” (Table 8-7). In addition, when prompted, the teachers 
unanimously reported the length of the materials, requiring two to three hours of classroom 
time per set, was “just right” as distinguished from “too short” and “too long.” 

Table 8-7. Ratings Of Aspects of Program Materials (n=13) 

Program aspect Poor Fair Good Very Good Excellent Don't know 

Holding students' attention 0 1 1 10 1 0 

Ease of implementing into 
curriculum 

0 1 0 7 5 0 

Helpfulness of teacher's 
guide 

0 1 2 8 2 0 

Students' understanding of 
key messages 

0 1 0 7 5 0 

Overall value of materials 0 1 0 7 5 0 

Overall, the surveyed teachers provided high ratings for the e-SMARTkids program (Table 
8-8), and the majority of them (10 of 12) considered e-SMARTkids a “very good” or an 
“excellent” program. Additionally, all of the teachers who used the materials reported they 
would recommend e-SMARTkids to other teachers.  

Table 8-8. Overall Opinion of e-SMARTkids Program (n=121) 

Statement Count 

Poor 0 

Fair 0 

Good 2 

Very good 8 

Excellent 2 

Total 12
 

Nearly all (12 of 13) of the teachers indicated they were either “somewhat likely” or “very 
likely” to participate in the program during the next school year (Table 8-9). Only one teacher 
reported it was “very unlikely” his classroom would participate during the next school year. 
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Table 8-9. Likelihood of Participating in Program Next Year (n=13) 

Statement Count 

Very unlikely 1 

Somewhat unlikely 0 

Not sure 0 

Somewhat likely 5 

Very likely 7 

Total 13 

In addition, teachers completing the survey provided the following representative remarks, 
concerning their satisfaction with the program materials:  

“I appreciated receiving free quality resources.”  

“The program was very ‘kid-friendly.’”  

“The program materials are great the way they are.”  

“I was able to incorporate the program materials into my classroom’s electricity unit.”  

Only one teacher suggested an improvement to the program materials—the materials should 
include more information about recycling. 

E. Appropriateness of e-SMARTkids content, reading level, and test questions  

Of the teachers who used the materials, the majority (10 of 13) reported e-SMARTkids 
content and reading level were “just right” (Table 8-10). However, roughly one-quarter (3 of 
13) of these teachers reported they did not know whether the levels of the pre-post test 
questions were appropriate or reported that question was not applicable, suggesting they did 
not include pre-post tests in their delivery of e-SMARTkids. 

Table 8-10. Difficulty of e-SMARTkids Content (n=13) 

Course material Too difficult Difficult Just right Easy Too easy Don't know 

e-SMARTkids 
content 

0 1 10 0 0 0 

Reading level  0 1 10 2 0 0 

Test questions  0 1 8 1 0 3 

 

F. Correlation with Iowa content standards 

According to Culver staff, e-SMARTkids content is consistent with Iowa State Educational 
Standards.80 Consistent with this perspective, roughly three-quarters of the surveyed teachers 

                                                
80

 Standards, benchmarks, and grade-level indicators are provided on the Iowa Department of 
Education website: http://www.educateiowa.gov/index.php?option=com_content&view= 
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who used the materials (10 of 13) agreed the materials either “support” or “somewhat 
support” (the top two boxes in a five-point scale) Iowa State Educational Standards (Table 
8-11). Additionally, the majority of these teachers (10 of 13) agreed the e-SMARTkids content 
played either a “very important” or a “critically important” role (the top two boxes in a five-point 
scale) in supporting the Standards. 

Table 8-11. Extent That e-SMARTkids Supports State Education Standards (n=13) 

Statement Count 

Does not support state educational standards 0 

Minimally supports state education standards 0 

Neutral 3 

Somewhat supports state educational standards 3 

Supports state educational standards 7 

Total 13 

G. e-SMARTkids website 

As noted earlier, a website supports the program (e-smartonline.net). From the website, 
teachers (and anyone else) can obtain supplemental program materials and teaching aids. 
The website includes features directed toward students, teachers, and parents. Only two of 
the teachers reported accessing the e-SMARTkids website.81 

H. Interaction with Culver Company 

Nearly three-quarters (9 of 13) of the teachers who used the materials reported they were 
“very satisfied” with their interactions with Culver (Table 8-12). Two teachers indicated they 
either did not know or did not consider the question applicable, suggesting they had limited 
interaction with Culver. 

                                                                                                                                                    

 

 
article&id=1350&Itemid=3963#Standards 

81
 One of these two respondents specified using the “energy glossary” and “games” webpages of the e-
SMARTkids website when delivering the program to students. 
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Table 8-12. Satisfaction with Interactions with Culver Company (n=13) 

Statement Count 

Not at all satisfied 0 

Somewhat dissatisfied 0 

Neutral 1 

Somewhat satisfied 1 

Very Satisfied 9 

Don't know/NA 2 

Total 13 

8.3.3 Ongoing teacher surveys 

Culver also conducts ongoing teacher surveys to gauge satisfaction with the program and to 
identify opportunities for improvement. Culver staff reported the survey results indicated 
teachers are highly satisfied with the program and that most teachers who order e-
SMARTkids materials have used the materials in their classrooms. Culver staff have received 
feedback from some teachers who suggested opportunities to increase e-SMARTkids 
alignment with Iowa Educational Standards. Culver reported using such feedback to refine 
program materials. 

8.4 TRADE ALLIES: TRAINING AND MARKETING 

This section provides an overview and summary of training and marketing activities, 
collectively referred to as outreach, directed to trade allies working on nonresidential program 
projects. According to program staff, trade ally outreach for all programs—both residential 
and nonresidential—consists of occasional meetings across the state to describe changes to 
MidAmerican Energy programs and to promote the programs. However, these meetings are 
not necessarily program specific, and often include both residential and nonresidential trade 
allies. The following paragraphs describe the interview and survey findings about trade ally 
outreach for each nonresidential program. 

8.4.1 Equipment 

Most (78 of 117) of the interviewed Equipment trade allies had not attended program 
meetings or trainings. This high percentage can be explained in part by the finding that nearly 
one-half (51 of 117) of the respondents were not even aware of trainings or informational 
meetings. However, most (82 of 117) of the respondents who attended trainings found them 
useful (a rating of “4” or “5” on a 5-point scale). 

One reason for the high level of training unawareness among Equipment trade allies may be 
their limited use of email. Only 20 of 118 reported they always open their email, and two-
thirds (78 of 118) of the responding trade allies did not recall receiving program emails.  
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8.4.2 Small Commercial Audit 

For the Small Commercial Audit (BusinessCheck) program, 8 of the 24 surveyed trade allies 
reported attending a MidAmerican Energy training or meeting.82 Of that eight, two reported 
attending one meeting, and six reported attending two meetings. All eight of those 
respondents attended the training or meeting with one or more coworkers. Most (six of eight) 
of these respondents considered the meetings useful, rating them a “4” or “5” on a five-point 
scale. 

Over one-third (9 of 24) of the BusinessCheck trade allies reported they had not attended the 
trainings or meetings even though they were aware of them. One-fourth (6 of 24) of these 
respondents reported they were not aware of the informational meetings. As with the 
Equipment program trade allies, this lack of awareness may be explained in part by the 
finding that three-fifths (15 of 25) of these trade ally respondents did not recall receiving 
MidAmerican Energy emails. 

8.4.3 Custom Systems 

For the Custom program, the trade ally outreach contractor participates in trade shows and 
attends training meetings offered by manufacturers’ representatives to provide information 
about incentives applicable to the subject technology. Additional trade ally outreach consists 
of one-on-one training about program opportunities with trade allies, usually in their offices. 
The implementer targets the highest impact trade allies for these meetings. 

Roughly one-third (8 of 23) of the surveyed Custom program trade allies had attended at least 
one meeting or training in the past two years. Another one-third (7 of 23) of them reported 
they were not aware of trainings or meetings offered by MidAmerican Energy. As with other 
programs, few (6 of 23) of these trade allies recalled receiving email from MidAmerican 
Energy. 

8.4.4 Commercial New Construction 

For Commercial New Construction, the implementer’s trade ally outreach activities included 
membership in trade organizations such as the US Green Buildings Council, American 
Institute of Architects, and ASHRAE. The implementer has also offered a “lunch and learn” 
program that is approved by the US Green Building Council for continuing education credit. 

Roughly one-third (8 of 21) of the interviewed designer trade allies expressed a desire for 
program training. In particular, they expressed interest in a general overview or refresher, 
especially to help them explain the Commercial New Construction program to their clients. 
Another indicator of a need for training is the large minority (8 of 21) of designers who could 
not name the track in which their clients participated, even when prompted with the track 
names. Four designers reported projects with short time lines are inappropriate for the 
program, suggesting a need for training about the Quick Design track in particular, as well as 
for overall information about how little, if at all, program participation lengthens building 
construction. 

                                                
82

 We excluded one “Don’t know” response from analysis. 
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8.4.5 Nonresidential Energy Analysis 

For Nonresidential Energy Analysis, we found evidence of “workshops about applications and 
program procedures” for detailed study providers. However, only about one-third (9 of 24) of 
the interviewed trade allies reported receiving training through the program. Both the 
implementer and MidAmerican Energy key account managers implied awareness of this 
training shortfall by suggesting the program provide greater information of detailed-study 
guidelines, requirements, and expectations through regular trainings for these trade allies. 

Consistent with staff observations, the detailed study providers for Nonresidential Energy 
Analysis most frequently mentioned (13 of 24) additional information and training as a desired 
program improvement. Their suggestions most often (9 of 13) took the nonspecific form of 
“refresher,” “lunch and learn,” “updates,” or “seminars.” Other suggestions were more specific 
and included lessons learned (two mentions), and mentioned once each, alerts on 
technologies of interest that generate large savings, instruction on calculations, webinars and 
training on specific technologies or measures, training on how to direct clients to the program, 
and simply notification of training opportunities. 

8.5 CONCLUSIONS AND RECOMMENDATIONS 

8.5.1 Conclusions  

A. e-SMARTkids 

Overall, teachers were highly satisfied with the e-SMARTkids program and materials. 
Teachers said they appreciated having access to the program resources and supplemental 
materials, which stimulated student interest and might otherwise have been difficult to obtain. 
In addition, the program increased MidAmerican Energy’s visibility as being a leader in 
energy conservation in Iowa communities.  

Teachers appreciated that e-SMARTkids content has been concise, provided strong 
supplemental material for Iowa State Educational Standards, and enhanced teachers’ 
capacity to address natural resource conservation issues. The program materials included 
pre- and post-tests to measure changes in student knowledge with respect to key e-
SMARTkids concepts. However, teachers’ responses suggest several teachers did not 
include pre-post tests in their delivery of the program. The e-SMARTkids program included 
the objective to involve parents in conservation through at-home activities and websites; 
teachers said they were uncertain about whether students shared program materials with 
other household members.  

Given the program’s limited activities to date and its promising future, the Tetra Tech team 
found few opportunities for improvement. 

B. Trade ally outreach 

Trade allies use and are satisfied with the program website. The effectiveness of media other 
than the website to provide trade ally information is mixed. Almost all trade allies are aware of 
the program brochure and generally find it useful, and many keep brochures for their or their 
customers’ reference. Those who read email considered MidAmerican’s email informative, 
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but the majority of surveyed trade allies indicated they never saw them. To reach 
nonresidential trade allies more effectively, MidAmerican and program implementers should 
consider alternative ways to communicate with and reach out to trade allies. 

A dominant recurrent theme about training from our interviews with nonresidential program 
and implementation staff and trade allies is the low level of program training and information 
provided to trade allies. Awareness of meetings and trainings was also low; however, about 
half of those who were aware of trainings reported either they or someone from their business 
attended one. This indicates a willingness to attend meetings or trainings. Many trade allies 
who attended a training or meeting, however, did not find them useful for helping them 
promote the program. This finding presents an opportunity to enhance program-marketing 
efforts through even greater trade ally understanding of programs and marketing to their 
customers. Trade allies’ expressed desire for more program training and information 
underscores the availability of this opportunity. 

Most trade allies think the program increases their sales of high efficiency equipment. They 
also think many customers buy high efficiency equipment for occupant comfort. This 
perception suggests a marketing opportunity for program promoters. 

These trade allies do not see concerns about availability or reliability of rebated equipment as 
barriers to program participation. However, a barrier that still exists among trade allies is the 
belief the cost of high efficiency equipment is too high, even with rebates. This belief likely 
affects the promotion of such equipment by those trade allies. 

8.5.2 Recommendations for program design and implementation 

A. e-SMARTkids 

Program and implementation staff should consider providing letters prepared for 
parents regarding students’ participation in the program, encouraging parental 
involvement in e-SMARTkids at-home exercises and activities. 

To increase teachers’ use of pre-post tests in their delivery of e-SMARTkids, program 
and implementation staff should consider offering incentives for classrooms that 
submit completed pre-post tests to them within a specified time period; the results of 
the pre-post tests should be used to assess student learning and to inform program 
enhancements. 

Program and implementation staff should consider additional opportunities to 
strengthen e-SMARTkids alignment with Iowa State Educational Standards. However, 
such enhancements should not result in increasing the amount of class time necessary to 
implement the program. 

B. Trade ally outreach 

To increase the effectiveness of trade ally marketing, improve communication with, 
and training of, trade allies. Trade ally marketing of nonresidential programs to their 
customers and clients is a key element of each nonresidential program design. These trade 
allies can be most effective if they understand the offerings of all nonresidential programs, 
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and especially of the programs in which their customers most frequently participate. There 
remain opportunities for greater effectiveness of trade ally outreach and marketing. 

Specific suggestions include: 

 Cross-promote the nonresidential programs by including short descriptions of all 
nonresidential programs in each program-specific brochure and on the webpage of 
each program. Alternatively, pursue greater distribution of the general brochure that 
includes introductions to all of the nonresidential programs.  

 Use additional media, such as posters for trade allies’ lunchrooms and other 
common areas, to promote program benefits to trade ally staff. 

 During trainings, continue to emphasize both energy and non-energy benefits of 
energy efficient measures to counter the perception that equipment costs are too 
high, even with rebates. 

 During trainings, provide suggestions that assist trade allies to describe program 
processes more clearly to their customers, especially program steps, such as 
inspections, in which trade allies are not necessarily involved. 

Take advantage of the pivotal position of architects and other design-team members in 
marketing the Commercial New Construction program by providing this group with 
more training, information on program updates, and marketing collateral. We learned 
design-team members particularly value on-site, lunch-and-learn sessions. These sessions 
are an opportunity to discuss program track differences, requirements, and benefits. Periodic 
repeat visits can also be a vehicle to communicate recent program changes, to inform new 
members of these firms about the program, to maintain enthusiasm for the program, and to 
obtain feedback on market conditions and program experiences. 

At a minimum, designer knowledge of the distinction between the Custom and Custom Plus 
tracks is essential for them to represent the program effectively to their clients. The client 
perception that program participation lengthens the construction process suggests a need for 
additional information to designers about the process and merits of the Quick Energy Design 
track as well. The apparent trend toward more projects in the Quick Energy Design track may 
reflect current business conditions, and in that sense, reinforces the need for more 
information to designers about that track. 

Help streamline the participation process for Nonresidential Energy Analysis by 
providing more training and information to detailed study providers about the 
guidelines, requirements, and expectations for detailed studies. By providing a clear set 
of expectations to study providers, the program will receive higher quality studies that require 
fewer revisions. This will reduce the burden on implementation staff and study providers and 
shorten the already lengthy program participation process that is described in the 
Nonresidential Energy Analysis program chapter. 
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APPENDIX A: SURVEY RESPONSE RATES 

A.1 MULTIFAMILY 

Table A–1. Multifamily Participant Survey Response Rate 

  Total 

Total Sample 155 

Bad phone number 9 

Ineligible—did not participate 4 

Ineligible—other 14 

Multiples 17 

Language barrier 2 

Adjusted Sample 109 

Refusal 32 

Active sample 33 

Dropped interviews 2 

Completed interviews 44 

Cooperation Rate 40% 

Response Rate 28% 



A:. Survey Response Rates  
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A.2 RESIDENTIAL LOAD MANAGEMENT 

Table A–2. Residential Load Management Participant Survey Response Rate 

Outcome Dropout 
FM signal 

Participant 
Pager 

Participant Total 

Starting Sample 381 259 168 808 

Need directory assistance 112 98 45 255 

Rents property with receiver 1 1 1 3 

Moved from house with receiver 0 1 0 1 

Left program when house bought 1 0 0 1 

No one recalls participating 10 5 3 18 

Adjusted Sample 257 155 119 530 

Language barrier 1 1 1 3 

Incapable/Incoherent/Deceased 8 4 4 16 

Refused 61 16 11 88 

Partial interviews 12 15 11 38 

Called out (10 or more attempts) 0 0 0 0 

Completes 70 51 50 171 

Un-finalized Sample 105 68 42 214 

Cooperation Rate (Completes/Adjusted) 27% 33% 42% 32% 

Response Rate (Completes/Starting) 18% 20% 30% 21% 

Target Completes 70 50 50 170 

A.3 RESIDENTIAL EQUIPMENT 

Table A–3. Participant Customer Survey Response Rate—Appliances 

Sample Disposition 

Clothes 
Washer or 

Dishwasher 
Refrigerator 

or Freezer 
Water 

Heater 
Hard-wired 

CFL Overall 

Sample Size
5
 169 170 168 4 511 

Temporarily disconnected 2 1 0 0 3 

Fax/data line
4
 1 1 2 1 5 

Non-working number/Number not in 
service

4
 

8 10 10 0 28 

Disconnected number
4
 7 7 12 0 26 

Person not at number/address
4
 9 4 4 0 17 

Nonresidential
4, 7

 10 6 7 0 23 
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Sample Disposition 

Clothes 
Washer or 

Dishwasher 
Refrigerator 

or Freezer 
Water 

Heater 
Hard-wired 

CFL Overall 

Ineligible—does not recall 

participation/benefits 

3 8 1 0 12 

Ineligible—deceased 0 0 0 0 0 

Adjusted Sample Size 129 133 132 3 397 

Hard refusal 16 15 17 0 48 

Soft refusal
1
 3 8 9 0 20 

Immediate hang-up
6
 13 7 9 0 29 

Incompletes (partial interviews) 0 0 1 0 1 

Unavailable for duration 2 0 1 0 3 

Language barrier/Spanish 0 0 0 0 0 

Incapable/Incoherent 0 1 0 0 1 

Active, not called out 15 35 37 3 90 

Number called out (max number of 
attempts=12) 

12 0 1 0 13 

Completed Surveys
6
 68 67 57 0 192 

Cooperation Rate
3
 52.7% 50.4% 43.2% 0.0% 48.4% 

Response Rate 40.2% 39.4% 33.9% 0.0% 37.6% 

1
Attempts have been made to convert all soft refusals. 

2
An average of 4.09 contacts per active case have been made to attempt to complete the interview. 

3 
Number of completed surveys divided by Adjusted Sample Size. 

4 
Phone number lookups were performed on all numbers with 

this disposition. 

 
5
Two consecutive immediate hang-ups are converted to a soft-refusal 

6 
The average completed interview length is 24.54 minutes 

 7 
Some of the "Non-Residential" cases are property management companies that applied for rebates instead of residents 

Table A–4. Participant Customer Survey Response Rate—HVAC Equipment 

Sample Disposition Boiler CAC Furnace 
Furnace 

Fan 
Heat 

Pump Overall 

Sample Size
5
 140 221 246 168 209 984 

Temporarily disconnected 3 2 5 1 1 12 

Fax/data line
4
 1 3 0 1 1 6 

Non-working 
number/Number not in 
service

4
 

8 9 14 11 7 49 
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Sample Disposition Boiler CAC Furnace 
Furnace 

Fan 
Heat 

Pump Overall 

Disconnected number
4
 11 14 14 11 16 66 

Person not at 
number/address

4
 

2 3 16 5 6 32 

Non-residential
4, 7

 3 10 16 8 11 48 

Ineligible—does not recall 
participation/benefits 

0 7 6 2 0 15 

Ineligible—deceased 1 2 0 1 0 4 

Adjusted Sample Size 111 171 175 128 167 752 

Hard refusal 9 21 14 14 8 66 

Soft refusal
1
 6 10 6 6 11 39 

Immediate hang-up 
5
 1 8 18 15 9 51 

Incompletes (partial 
interviews) 

3 1 4 2 1 11 

Unavailable for duration 1 4 3 2 1 11 

Language barrier/Spanish 0 0 2 0 0 2 

Incapable/Incoherent 1 2 6 4 0 13 

Active, not called out
2
 48 50 51 37 51 237 

Number called out (max 
number of attempts=12) 

0 0 1 0 1 2 

Completed Surveys 
6
 42 75 70 48 85 320 

Cooperation Rate
3
 37.8% 43.9% 40.0% 37.5% 50.9% 42.6% 

Response Rate 30.0% 33.9% 28.5% 28.6% 40.7% 32.5% 

1
Attempts have been made to convert all soft refusals. 

2
An average of 4.09 contacts per active case have been made to attempt to complete the interview. 

3 
Number of completed surveys divided by Adjusted Sample Size. 

4 
Phone number lookups were performed on all numbers with this disposition. 

5
Two consecutive immediate hang-ups are converted to a soft-refusal 

6 
The average completed interview length is 24.54 minutes 

7 
Some of the "Nonresidential" cases are property management companies that applied for rebates 

instead of residents 

A.4 RESIDENTIAL NEW CONSTRUCTION 

Table A–5. Residential New Construction Response Rate 

 Sample Disposition 

ENERGY 
STAR 

Homes 

Energy 
Advantage 

Homes Total 

Total Sample 378 45 423 

Bad phone number 66 28 94 
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 Sample Disposition 

ENERGY 
STAR 

Homes 

Energy 
Advantage 

Homes Total 

Ineligible—Did not participate 4 0 4 

Ineligible—Vendor/Contractor 30 0 30 

Ineligible—Other 3 0 3 

Unaware of type of home 1 0 1 

Language barrier 2 0 2 

Adjusted Sample 272 17 289 

Refusal 49 1 50 

Active sample 118 8 126 

Dropped interviews 3 0 3 

Completed interviews 102 8 110 

Cooperation Rate 38% 47% 38% 

Response Rate 27% 18% 26% 
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