
 

MidAmerican Energy 
Energy Efficiency Monitoring and 
Evaluation Residential and Multi-sector 
Report – Iowa (Final) 

Final February 18, 2013 

Revised May 6, 2013 

 

 

  



  

ii 

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

MidAmerican Energy  
Energy Efficiency Monitoring and Evaluation 
Residential and Multi-sector Report – Iowa 
(Final) 

February 18, 2013 
 

 

 

 

 

Copyright © 2012 Tetra Tech, Inc. All Rights Reserved. 

 

 

 

 

Tetra Tech 
6410 Enterprise Lane, Suite 300 | Madison, WI 53719  
Tel 608.316.3700 | Fax 608.661.5181 
www.tetratech.com 



  

iii 

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

TABLE OF CONTENTS 

1. Introduction to Residential and Multi-sector Report .................................... 1-1 

1.1 Overview of Evaluation Methodology 1-1 

1.2 Summary of Nonresidential and Agriculture Impact Evaluation Findings 1-1 

1.3 Process Evaluation Findings 1-3 

1.4 Report Structure 1-3 

2. Residential Existing Homes—HomeCheck® On-site ..................................... 2-1 

2.1 Program Description 2-1 

2.2 Evaluation Methods 2-2 

2.2.1 Summary of evaluation activities and researchable issues 2-2 

2.2.2 Detailed evaluation activities 2-4 

2.3 Program Status and Impact Results 2-5 

2.3.1 Verification of impacts 2-6 

2.3.2 In-service rate results 2-8 

2.3.3 Net-to-gross results 2-10 

2.4 Process Evaluation Findings 2-11 

2.4.1 Program goals and objectives 2-11 

2.4.2 Measures offered and eligibility requirements 2-13 

2.4.3 Program marketing 2-16 

2.4.4 Program and MidAmerican Energy satisfaction 2-18 

2.4.5 Audit experiences 2-19 

2.4.6 Customer characterization 2-23 

2.5 Conclusions and Recommendations 2-24 

2.5.1 Recommendations for savings adjustments 2-25 

2.5.2 Recommendations for program design and implementation 2-26 

3. Residential Equipment .................................................................................... 3-1 

3.1 Program Description 3-1 

3.1.1 Residential Lighting 3-1 

3.1.2 Residential Appliance Rebates 3-1 

3.1.3 Residential HVAC Equipment Rebates and System Adjustment and 
Verification for Efficiency (SAVE) Initiative 3-2 

3.2 Evaluation Methods 3-4 

3.2.1 Summary of evaluation activities and researchable issues 3-4 

3.2.2 Detailed evaluation activities 3-5 

3.3 Program Status and Impact Results 3-8 

3.3.1 Verification of impacts 3-10 

3.3.2 In-service rate results 3-14 

3.3.3 Net-to-gross results 3-14 



  

iv 

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

3.4 Process Evaluation Findings—Cross-cutting 3-24 

3.4.1 Program goals and objectives 3-24 

3.4.2 Cross-cutting nonparticipant findings 3-25 

3.5 Process Evaluation Findings—Lighting 3-25 

3.5.1 Program design 3-26 

3.5.2 Program administration 3-27 

3.5.3 Data tracking 3-27 

3.5.4 Program communication and marketing 3-28 

3.5.5 General customer characterization 3-28 

3.6 Process Evaluation Findings—Appliances 3-28 

3.6.1 Program design 3-29 

3.6.2 Program administration 3-29 

3.6.3 Program communication and marketing 3-30 

3.6.4 Barriers to participation 3-32 

3.6.5 Program and MidAmerican satisfaction 3-32 

3.6.6 Customer characterization 3-34 

3.7 Process Evaluation Findings—HVAC & SAVE 3-35 

3.7.1 Program design 3-36 

3.7.2 Program administration 3-39 

3.7.3 Data tracking 3-45 

3.7.4 Program communication and marketing 3-45 

3.7.5 Barriers to participation 3-48 

3.7.6 Program and MidAmerican satisfaction 3-50 

3.7.7 Customer characterization 3-52 

3.8 Conclusions and Recommendations 3-54 

3.8.1 Recommendations for savings adjustments 3-56 

3.8.2 Recommendations for program design and implementation 3-58 

4. Residential New Construction ........................................................................ 4-1 

4.1 Program Description 4-1 

4.1.1 Builder Option Package 4-1 

4.1.2 ENERGY STAR Certified Homes program 4-2 

4.2 Evaluation Methods 4-3 

4.2.1 Summary of evaluation activities and researchable issues 4-3 

4.2.2 Detailed evaluation activities 4-5 

4.3 Program Status and Impact Results 4-6 

4.3.1 Verification of impacts 4-8 

4.3.2 BOP verification 4-8 

4.3.3 ENERGY STAR verification 4-12 

4.3.4 In-service rate results 4-15 



  

v 

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

4.4 Process Evaluation Findings 4-15 

4.4.1 Program goals and objectives 4-15 

4.4.2 Program design 4-20 

4.4.3 Program administration 4-23 

4.4.4 Program communication and marketing 4-27 

4.4.5 Program and MidAmerican satisfaction 4-30 

4.4.6 Customer characterization 4-31 

4.5 Conclusions and Recommendations 4-35 

4.5.1 Conclusions 4-35 

4.5.2 Recommendations for savings adjustments 4-35 

4.5.3 Recommendations for program design and implementation 4-38 

5. Residential Load Management—SummerSaverSM Program......................... 5-1 

5.1 Program Description 5-1 

5.2 Evaluation Methods 5-3 

5.2.1 Summary of evaluation activities and researchable issues 5-3 

5.2.2 Detailed evaluation activities 5-5 

5.3 Program Status and Impact Results 5-6 

5.3.1 Review of MidAmerican Energy’s SummerSaver tool 5-6 

5.3.2 Review of MISO standards 5-10 

5.3.3 Benchmark and comparison 5-13 

5.4 Process Evaluation Findings 5-16 

5.4.1 Program goals and objectives 5-17 

5.4.2 Program design 5-18 

5.4.3 Program administration 5-22 

5.4.4 Data tracking 5-24 

5.4.5 Program communication and marketing 5-25 

5.4.6 Program and MidAmerican Energy satisfaction 5-27 

5.4.7 Customer characterization 5-37 

5.5 Conclusions and Recommendations 5-40 

5.5.1 Conclusions 5-40 

5.5.2 Recommendations for savings adjustments 5-40 

5.5.3 Recommendations for program design and implementation 5-41 

5.5.4 Recommendations based on MISO 5-41 

6. Appliance Recycling ........................................................................................ 6-1 

6.1 Program Description 6-1 

6.2 Evaluation Methods 6-1 

6.2.1 Summary of evaluation activities and researchable issues 6-1 

6.2.2 Detailed evaluation activities 6-3 

6.3 Program Status and Impact Results 6-4 



  

vi 

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

6.3.1 Verification of impacts 6-4 

6.3.2 In-service rate results 6-6 

6.3.3 Net-to-gross results 6-7 

6.4 Process Evaluation Findings 6-11 

6.4.1 Program goals and objectives 6-11 

6.4.2 Program design 6-13 

6.4.3 Program administration 6-15 

6.4.4 Data tracking 6-15 

6.4.5 Program communication and marketing 6-16 

6.4.6 Program and MidAmerican Energy satisfaction 6-20 

6.4.7 Customer characterization 6-23 

6.5 Conclusions and Recommendations 6-28 

6.5.1 Conclusions 6-28 

6.5.2 Recommendations for savings adjustments 6-28 

6.5.3 Recommendations for program design and implementation 6-29 

7. Multifamily Housing ......................................................................................... 7-1 

7.1 Program Description 7-1 

7.2 Evaluation Methods 7-2 

7.2.1 Detailed evaluation activities 7-3 

7.3 Program Status and Impact Results 7-5 

7.3.1 Verification of impacts 7-7 

7.3.2 Program desk review 7-8 

7.3.3 On-site inspections 7-10 

7.4 Process Evaluation Findings 7-10 

7.4.1 Program goals and objectives 7-10 

7.4.2 Program design 7-11 

7.4.3 Data tracking 7-15 

7.4.4 Program communication and marketing 7-16 

7.4.5 Market saturation and characterization 7-19 

7.4.6 Audit experiences 7-23 

7.4.7 Program and MidAmerican Energy satisfaction 7-25 

7.5 Conclusions and Recommendations 7-29 

7.5.1 Conclusions 7-29 

7.5.2 Recommendations for savings adjustments 7-29 

7.5.3 Recommendations for program design and implementation 7-30 

8. Education .......................................................................................................... 8-1 

8.1 Program Description 8-1 

8.2 Evaluation Methods 8-1 

8.2.1 Researchable issues 8-1 



  

vii 

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

8.2.2 Detailed evaluation activities 8-2 

8.3 E-SMARTkids 8-3 

8.3.1 Teacher recruitment 8-4 

8.3.2 Teacher experiences 8-4 

8.3.3 Ongoing teacher surveys 8-10 

8.4 Trade Allies: Training and Marketing 8-10 

8.4.1 Equipment 8-10 

8.4.2 Small Commercial Audit 8-11 

8.4.3 Custom Systems 8-11 

8.4.4 Commercial New Construction 8-11 

8.4.5 Nonresidential Energy Analysis 8-12 

8.5 Conclusions and Recommendations 8-12 

8.5.1 Conclusions 8-12 

8.5.2 Recommendations for program design and implementation 8-13 

APPENDIX A: Survey Response Rates ........................................................... A-1 

A.1 Multifamily A-1 

A.2 Residential Load Management A-2 

A.3 Residential Equipment A-2 

A.4 Residential New Construction A-4 



  

1-1 

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

1. INTRODUCTION TO RESIDENTIAL AND MULTI-SECTOR 
REPORT 

MidAmerican Energy (MidAmerican) offers energy efficiency and demand response programs 
to their residential and nonresidential customers within the states of Iowa, Illinois, Nebraska, 
and South Dakota. MidAmerican contracted with Tetra Tech to evaluate their portfolio of 
energy efficiency programs. This evaluation represents the first impact completed by the 
utility (MidAmerican completed a process evaluation in the prior program cycle).  

MidAmerican is currently operating within their five-year (2009 – 2013) demand side 
management program cycle. This evaluation focuses on the 2011 program year. This timing 
allowed a full year of data be included. Where necessary, the evaluation team requested 
2012 program data to supplement the 2011 analysis. 

This volume presents the results of the evaluation for the residential and multi-sector 
programs, with the exception of Agriculture. The nonresidential and agriculture programs and 
cross-cutting results are documented in separate volumes. 

1.1 OVERVIEW OF EVALUATION METHODOLOGY 

The process and impact evaluation kicked off in March 2012 with a two-day presentation and 
initial product interviews. The evaluation plans, finalized June 11, 2012, outlined the program 
design, researchable issues, and key activities based on discussions with MidAmerican and 
our understanding of MidAmerican’s priorities and data availability. The evaluation of the 
residential and multi-sector programs encompassed a wide range of activities including: 

 MidAmerican staff interviews  

 Implementation contractor interviews 

 Tracking system analysis 

 Participating and nonparticipating customer surveys 

 Trade ally surveys 

 Desk reviews of samples of projects 

 Review of MidAmerican’s engineering algorithms against resulting savings 

 Limited on-site verification  

The data collection activities varied by program. Each chapter documents the specific 
activities undertaken by evaluation staff. 

1.2 SUMMARY OF NONRESIDENTIAL AND AGRICULTURE IMPACT 
EVALUATION FINDINGS 

Based on the activities described above, the evaluation team verified the impacts claimed by 
MidAmerican Energy for 2011 program activity. The tables below presents the kWh, kW, and 
therms impacts results. Ex-ante results represent the impacts claimed by MidAmerican 
through their data tracking systems, or prior to evaluation. Ex-post results represents the 
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evaluated impacts. The results are presented by program; measure category-level findings 
are documented within the program-specific chapters. 

Table 1-1. Residential and Multi-sector (excluding Agriculture) kWh Ex-Ante and Ex-Post 
Impacts 

Nonresidential and Agriculture 
Programs 

Ex-Ante Gross 
(kWh) 

Ex-Post Gross 
(kWh) 

kWh Realization 
Rate 

Residential Existing Homes-
HomeCheck On-site 

3,760,424 2,542,798 68% 

Residential Equipment 60,408,722 61,135,392 101% 

Residential New Construction 6,022,854 5,981,306 99% 

Appliance Recycling 4,188,667 4,697,027 112% 

Multifamily Housing 13,413,257 8,269,713 62% 

Table 1-2. Residential and Multi-sector (excluding Agriculture) kW Ex-Ante and Ex-Post Impacts 

Nonresidential and Agriculture 
Programs 

Ex-Ante Gross 
(kW) 

Ex-Post Gross 
(kW) 

kW Realization 
Rate 

Residential Existing Homes-
HomeCheck On-Site 

1,063 655 62% 

Residential Equipment 11,182 11,676 104% 

Residential New Construction 3,922 3,583 91% 

Appliance Recycling 2,100 793 38% 

Multifamily Housing 2,475 1,524 62% 

Table 1-3. Residential and Multi-sector (excluding Agriculture) Therms Ex-Ante and Ex-Post 
Impacts 

Nonresidential and Agriculture 
Programs 

Ex-Ante Gross 
(therms) 

Ex-Post Gross 
(therms) 

Therms 
Realization Rate 

Residential Existing Homes-
HomeCheck On-Site 

453,945  440,347 97% 

Residential Equipment 1,351,296  1,158,492 86% 

Residential New Construction 913,627  878,997 96% 

Multifamily Housing 446,752  440,127 99% 

The evaluation team reviewed MidAmerican’s stated algorithms, compared claimed savings 
against those algorithms, and developed independent calculations. In general, the algorithm 
framework for measures were reasonable and, with a few exceptions, the resulting electric 
and natural gas impacts were consistent with those reported in the tracking system when 
calculating impacts based on the engineering algorithm. We document the exceptions within 
the program-specific chapters.  
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The evaluation team primarily adjusted savings based on observed equipment use and 
installation observed through measure baseline adjustments, desk reviews and on-site visits. 
One consistent finding across the program evaluations was the need for a more thorough and 
transparent documentation of measure assumptions, ideally stored within a central location 
(e.g., a deemed savings database). MidAmerican provided considerable documentation on 
their engineering algorithms; however, these files did not consistently reference input source 
data. 

1.3 PROCESS EVALUATION FINDINGS 

In general, customers and contractors are highly satisfied with MidAmerican’s residential and 
multi-sector suite of programs. Staff across all programs reported the long-term relationship 
between program staff and the primary implementation contractors as a strength. However, 
the process evaluation did identify opportunities related to outreach, marketing, establishing 
metrics and contract goals, as well as other program-specific issues. Because each 
program’s findings are varied, we refer the reader to the individual program chapters for these 
process findings. 

1.4 REPORT STRUCTURE 

The remaining chapters present the detailed process and impact evaluation results for the 
nonresidential and agriculture programs on the following order: 

 Residential Existing Homes – HomeCheck Onsite® 

 Residential Equipment 

 Residential New Construction 

 Residential Load Management (process only) 

 Appliance Recycling 

 Multifamily Housing 

 Education (process only) 

Each chapter includes the following sections: 

 Program description 

 Evaluation methods 

 Program status and impact results 

 Process evaluation findings 

 Conclusions, and recommendations 

Appendix A provides the response rate from the participant survey initiative. 
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2. RESIDENTIAL EXISTING HOMES—HOMECHECK® ON-SITE  

This section presents the detailed evaluation for the Residential Existing Homes—
HomeCheck® On-site (HomeCheck®) program offering in MidAmerican Energy’s Iowa service 
territory.  

2.1 PROGRAM DESCRIPTION 

Through the HomeCheck program, MidAmerican Energy offers free in-home energy audits 
and cash rebates for installing select recommended efficiency measures. The program has 
been offered for over ten years in Iowa. The program itself has not changed substantially over 
the years, with the exception of rebate levels increasing, with no program changes during the 
2011 program year. 

The implementation contractor, A-TEC, dispatches their in-house energy specialists to 
conduct a visual inspection of the home and its energy systems, paying special attention to 
the need for insulation and air sealing. Homes must be built before December 31, 2001 to 
participate in the program. Under the 2011 implementation approach, no diagnostic testing 
was performed as part of the audit process. 

Energy specialists provide customers with a written report of the condition of the home's 
insulation, heating and cooling efficiency, water heating equipment, and windows. This report 
can then be used as a guide for implementing energy-efficient improvements. Additionally, 
the customer is provided with a folder that includes the list of approved contractors with whom 
they may work. Free direct-install improvements that may be made at the time of the initial 
energy audit include:  

 A water heater insulation blanket 

 Six feet of water pipe insulation 

 Up to two energy-saving faucet aerators 

 Up to two energy-saving showerheads 

 Energy-efficient light bulbs. 

Energy-efficient light bulbs are available only to MidAmerican Energy’s electric customers. 
Water heating efficiency measures are available to those who receive gas and electric service 
from MidAmerican Energy. The energy specialist examines the existing insulation and 
identifies the type of insulation and the amount of insulation in order to ascertain the effective 
existing R-value. If the home qualifies for insulation rebates, the specialist will recommend 
insulation for attic, sidewall, and foundation. The energy specialist can also install a 
programmable thermostat for $30 plus tax.  

To receive a rebate from the program, it is typically the customer who completes the rebate 
application (paper form in triplicate) and sends it in to A-TEC, who then processes the rebate. 
After a customer proceeds with the implementation of the recommendations and the work is 
complete, A-TEC follows up with a satisfaction postcard. If there were any customer 
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satisfaction issues with the contractors’ work, A-TEC follows up with both the customer and 
the contractor to find out what went wrong and how the process may be improved. The 
results of these customer satisfaction surveys are coded and maintained in a database.  

A-TEC also surveys contractors on a quarterly basis to determine average insulation prices. 
The prices are based on a product type (e.g., blown-in cellulose, spray foam insulation). 
However, there are no restrictions on the type of insulation a customer can install. The 
program is mainly concerned with achieving a certain desired R-value in each of the areas. 

If the home is a renter-occupied property, the landlord needs to be present at the time of the 
audit regardless of who the utility account-holder is. For the most part, home eligibility only 
includes single-family detached homes. Occasionally, the program accommodates duplexes 
and triplexes and any property with shared equipment such as a central heating system. If the 
meter is listed under a nonresidential rate structure, the potential participant is referred to the 
Multifamily program. 

The approved trade ally group consists of a wide-ranging network including builders, HVAC 
contractors, insulators, remodelers, certified HERS raters (for the Home Performance with 
ENERGY STAR pilot only),1 and the Iowa Home Builders Association. Contractors that work 
with homeowners are not required to be BPI certified, and A-TEC checks with the Better 
Business Bureau to ensure there are no outstanding complaints or judgments against 
contractors. If complaints are received regarding specific contractors, the program will remove 
that contractor from the list of approved contractors provided to homeowners. A-TEC works 
directly with the contractors and manages this list.  

This program operates fairly independently of the Home Performance with ENERGY STAR 
comprehensive homes program being piloted by MidAmerican Energy as of 2011. Although 
there are some synergies in these two programs, the Home Performance with ENERGY 
STAR pilot differs in a number of ways. First, it provides a more comprehensive audit 
process, including blower door testing, by a HERS certified professional. The incentive 
structure is considerably different as well, with a required co-payment for the audit and a 
bonus incentive for surpassing energy goals. Target customer population also differs, with 
HomeCheck and Home Performance with ENERGY STAR serving homes that are greater 
than ten years and five years old, respectively.  

Although the Home Performance with ENERGY STAR pilot is included in the Residential 
Audit program umbrella, it was not evaluated within this program cycle. Traction within 
MidAmerican Energy’s territory has been slow, and this program has seen few participants 
even through 2012.  

2.2 EVALUATION METHODS 

2.2.1 Summary of evaluation activities and researchable issues  

This section describes the analytic methods and data collection activities implemented as part 
of the 2011 calendar year (CY2011) process and impact evaluation of the HomeCheck 

                                                
1
 The Home Performance with ENERGY STAR Pilot is not part of this evaluation. 
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program. Table 2-1 documents the activities that were completed as part of the evaluation. 
The evaluation focused on assessing process issues, program implementation efficacy, and 
estimating and verifying program impacts. The evaluation also included an assessment of 
net-to-gross to inform program design.  

Table 2-1. Residential HomeCheck Program Evaluation Activities  

 Residential Existing Homes Program (HomeCheck On-site) Program 

Impact Evaluation 
Approach

2
 

 Engineering review: Conducted a desk review of 90 participants and 480 individual 
projects by reviewing audit reports and other data. Reviewed data inputs, 
assumptions, and engineering algorithms and calculations including the HomeCheck 
savings calculations.  

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

 Verification: Verified program participation through telephone surveys used for 
process evaluation. 

Other Primary Data 
Collection Supporting 
Process and Impact 
Evaluations 

 Program staff interviews: Conducted several in-depth interviews with the product 

manager and A-TEC.  

 Participant customer surveys: Conducted surveys with a sample of the population 
of program participants in Iowa (145 stratified by audit only and audit and insulation).  

 Nonparticipant customer surveys: Completed 308 nonparticipant customer surveys 

as a cross-cutting activity across all residential programs. 

 Participating trade ally interviews: Interviewed six participating energy specialists 
that have conducted HomeCheck on-site audits.  

Below, we present the key researchable questions that were developed for the HomeCheck 
program evaluation. These questions provide context to the motivation behind the customer 
and trade ally research. 

 How effective were the audits in educating customers about their home energy use 
and opportunities for improvement? 

 Are customers making behavioral changes that may contribute to potentially 
untracked savings? 

 How effective is the HomeCheck program in promoting insulation and other energy 
retrofit projects? Is the insulation rebate effective for program performance toward 
targets?  

 What are customers’ perceptions of specific program services, including the audit 
itself, information received, incentives, program offerings, and direct install 
measures?  

 What are the barriers to customers going from a HomeCheck audit to project 
completion, including specific program requirements? 

 Is the HomeCheck audit report easy for consumers to understand and use for 
decision-making? What improvements could be made? 

                                                
2
 Optional impact analyses activities not budgeted but which could be considered in the future are 

billing analysis for select projects to determine accuracy of energy savings calculations. 
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2.2.2 Detailed evaluation activities 

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

A. Program staff interviews 

We interviewed program staff in person during the evaluation kickoff meeting. Subsequently, 
we interviewed A-TEC staff and reviewed the program website and literature. 

B. Customer data collection 

i. Participant surveys 

We completed surveys through Tetra Tech’s in-house survey lab. Surveys verified 
installation, and collected household energy usage characteristics and demographics. The 
survey also collected information used in the net-to-gross analysis and the process 
evaluation.  

Tetra Tech received and reviewed HomeCheck 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.  

We spoke with a total of 145 HomeCheck program participants. Participant sample was 
stratified into two groups—audit and direct install only participants; and audit, direct install, 
and measure (insulation) recipients. The measure recipient sample was additionally sub-
stratified by type of insulation received (attic, sidewall, and other). We sampled by these 
groups in an effort to achieve a 90/10 level of precision at that measure group level.  

We surveyed 47 customers that received only the audit and direct install measures, and 98 
customers that received audit, direct install, and rebated measures. We verified measure 
receipt for all surveyed customers. The net-to-gross battery was only asked for insulation 
measures. The final response rate for this survey effort was 33 percent, with a 45 percent 
cooperation rate.3 

Approximately one week prior to fielding the participant survey, the Tetra Tech team mailed 
an advance letter to sampled participants. On August 1, 2012, Tetra Tech fielded the survey. 
Data collection ended the week of August 27, 2012.  

ii. Nonparticipant Surveys 

Tetra tech completed a web survey of MidAmerican Energy’s customers. This survey 
assessed awareness of MidAmerican Energy’s programs, prior program participation and 

                                                
3
 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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asked questions regarding interest in future participation. A total of 308 nonparticipants were 
surveyed and the results were analyzed across all programs. 

C. Energy specialist interviews 

A-TEC provided a list of six energy specialists who actively provide audit services to 
customers. The evaluation team spoke with five of these six energy specialists. 

2.3 PROGRAM STATUS AND IMPACT RESULTS 

For this report, we conducted reviews of the engineering algorithms documented by 
MidAmerican Energy for reasonableness. The inputs were assessed as well as the resulting 
savings accounting for the inputs. In some cases, alternative algorithms were used to develop 
savings estimates. A sample of paper files were reviewed to compare program database 
inputs with information collected by program implementers. We made adjustments to savings 
and data collection recommendations based on these findings. 

The HomeCheck program accounted for a relatively small portion of the MidAmerican 
Energy’s residential portfolio of programs’ savings (6 percent of kWh savings and 17 percent 
of therms savings). A wide number of measures are offered, although the vast majority of 
electrical energy savings are due to CFLs. Insulation accounts for 16 percent of electric 
savings. 

The non-lighting measures are predominantly insulation; however, they also include window 
measures and faucet aerators. The majority of the ex-ante natural gas savings are due to 
insulation measures (75 percent) followed by faucet aerators and low-flow showerheads (21 
percent). 

Table 2-2 presents the impact results of the HomeCheck program. The realization rate is 68 
percent for electric, 62 percent for peak kW, and 97 percent for therms savings. The primary 
driver of the lower electricity related savings rate was direct install CFLs and the assumed 
hours of use and peak kW coincidence factor. 

Table 2-2. Residential HomeCheck Ex-ante and Ex-post Impacts 

Measure Category 

Ex-ante 
Gross 
(kWh) 

Ex-post 
Gross 
(kWh) 

kWh 
Realization 

Rate 

Insulation 595,689 533,164 90% 

Lighting 2,973,272  1,776,264 60% 

Water Heating 170,695 218,242 128% 

Thermostat 18,491 11,809 64% 

Infiltration 2,278 3,320 146% 

Total kWh 3,760,425 2,542,799 68% 
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Measure Category 

Ex-ante 
Gross 

(kW) 

Ex-post 
Gross 

(kW) 

kW 
Realization 

Rate 

Insulation 465 373 80% 

Lighting 554 202 36% 

Water Heating 19 63 332% 

Thermostat 21 14 67% 

Infiltration 2 13 650% 

Total kW 1,061 655 63% 

Measure Category 

Ex-ante 
Gross 

(Therms) 

Ex-post 
Gross 

(Therms) 

Therms 
Realization 

Rate 

Insulation 339,026 328,172 97% 

Water Heating 104,926 87,979 84% 

Thermostat 7,697 21,884 284% 

Infiltration 2,295 2,331 102% 

Total Therms 453,944 440,366 97% 

2.3.1 Verification of impacts 

The HomeCheck program contains the residential savings for MidAmerican Energy in their 
Iowa service territory. Direct install measures are offered to participants during the energy 
audit, with additional measures offered based on the audit findings. The bulk of projects and 
savings come from direct install CFLs and implemented insulation projects. All measures 
documented within the program tracking system were verified.  

We reviewed MidAmerican Energy’s stated algorithms, compared claimed savings against 
those algorithms, and developed independent calculations. We found that the algorithms 
used for many measures for calculating kWh and therm savings were generally reasonable, 
though we have concerns for specific measures (discussed below) regarding the underlying 
data used to calculate savings and algorithm assumptions. The assumed peak coincidence 
factors could not be verified, but were used for calculating savings with the exception of 
CFLs. Further, many algorithms had “f” factors within the algorithms that were used to adjust 
savings. We had no supporting documentation regarding the “f” factors, though they 
appeared to result in reasonable calculations. We also used the “f” factors to calculate many 
of the verified gross savings, with some variation for specific measures. 

Analysis of the measures found good agreement between algorithm assumptions and 
claimed program savings, indicating compliance with algorithms across all measures. There 
were individual cases identified when that did not align with the stated algorithm, though 
these cases were rare. 
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The Tetra Tech team developed independent savings calculations based on several 
variances to MidAmerican Energy’s stated algorithm inputs. Key factors included changes to 
weather data input assumptions and CFL hours of use.  

Weather data inputs. Most weather-dependent algorithms relied on either heating degree 
day (HDD) or cooling degree day (CDD) factors, with the stated algorithm using a single value 
for the state of Iowa, from the Des Moines weather station. In analyzing HDD and CDD 
dependent measures, we developed four zones to account for variations in Iowa weather 
patterns. Moline, Illinois data were used as a proxy for Davenport weather and used to 
represent the warmest of the four zones. Des Moines, Waterloo, and Mason City were used 
to represent each of the successively cooler zones. A HDD contour map was used to assign 
each county to one of the four weather zones, allowing each weather dependent program 
participant to be assigned to a weather zone. Both HDD and CDD were calculated from 
weather station data using 65 degrees F as the base temperature. 

Climate-based adjustments had a proportional effect on savings values. For example, a 10 
percent higher HDD value over the MidAmerican Energy assumption would result in a 10 
percent higher verified savings. In addition to climate adjustments, we corrected for errors in 
the program data, for example, when pre- and post-insulation levels were the same. These 
data entry error adjustments were relatively minor in aggregate, though significant for 
individual projects. One point of major adjustment based on the review of paper files came 
from pipe insulation savings. In many cases the amount of insulation indicated for pipe 
insulation in the paper records was half that reported in the database. The Tetra Tech team 
worked with the implementation contractor to verify that the database did not allow for the 
lower values to be input correctly, resulting in lower verified savings based on the average 
shortfall of the paper files being reviewed. 

CFLs. In the case of CFLs, the major algorithm difference was the peak kW coincidence 
factor. We used a peak coincidence factor of 10.8 percent (discussed below), meaning that 
10.8 percent of the total program wattage reductions would be expected to occur during peak 
times. This differed from the load shape approach used by MidAmerican Energy, which relied 
on the total kWh savings multiplied by the peak coincidence factor, calculating the percentage 
of kWh savings occurring during the coincident peak hour, resulting in peak kW savings. 
Though not an algorithm change, we adjusted the hours of use for CFLs downward based on 
a recent residential CFL study completed in Michigan and in alignment with many other 
residential lighting studies.  

Direct-install CFL adjustments were made based on two major factors:  

 We decreased the hours of use stated by HomeCheck to reflect the hours of use 
presented in a recent study of Detroit Edison (DTE) residential customers.4 Direct-
install CFLs had, on average, about 1,400 hours of use as the basis for claimed 
savings. The DTE study found 949 hours of average use, resulting in the decreased 
verified savings, but in alignment with many other recent residential lighting studies.  

                                                
4
 http://www.dleg.state.mi.us/mpsc/electric/cfl_hou_memdstudies_results2012_7_11.pdf. 
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 Peak kW savings assumptions were based on the recent Focus on Energy study of 
residential lighting, which found that 10.8 percent of wattage savings could be 
attributed to peak periods.5 

Water heater associated algorithms typically used a single value or very simplified approach 
to claim savings. We developed an engineering algorithm approach to calculate water heater 
associated savings for aerators, pipe insulation, low-flow shower heads, and water heater 
blankets based on assumptions related to hot water use per household, ground water 
temperatures, hot water temperatures, and insulation factors (where appropriate).  

Setback thermostat savings contributed to both heating and cooling savings. We developed 
an average consumption for heating and cooling per HDD and CDD. The HDD and CDD 
assignments for each customer followed the process used for insulation measures. For 
cooling savings, we referenced the Pennsylvania TRM, which indicated a two percent savings 
impact.6 For heating savings, we referenced a GasNetworks study that indicated a 6.2 
percent savings rate.7 

In summary, the major factors driving savings differences between the Tetra Tech team’s 
calculations and MidAmerican Energy’s claimed savings are as follows: 

 HDD adjusted to four climate zones per climate records covering 1982–2011 and 
assigned to each county 

 CDD adjusted to four climate zones per climate records covering 1982–2011 and 
assigned to each county 

 CFL hours of use reduced to 949 average hours (2.6 hours per day) 

 Water heater associated savings were developed through demographic and 
engineering factors. 

There are a number of measures for which no or minimal adjustments were made. Duct 
insulation, infiltration reductions, foundation insulation, and rim and band joist insulation could 
not have their claimed savings verified due to lack of adequate information. Infiltration control 
was corrected for data entry or algorithm programming issues.   

2.3.2 In-service rate results 

The participant survey assessed the in-service rates for measures installed through this 
program. Based on survey results, we recommend the savings be adjusted for one measure 
provided through the HomeCheck program—CFLs (recommend a 0.885 in-service rate). This 
adjustment is applied to the adjustments recommended as part of our engineering review.  

CFLs. The participant survey assessed the in-service rate of CFLs. The in-service rate was 
adjusted downward for the number of CFLs indicated as being in storage. The realization rate 
accounts for these in-service rate factors, as well as any possible adjustments to the per-unit 

                                                
5
 Focus on Energy Evaluation 2010 CFL Savings Analysis, February 2011, page 3. 

6
 Pennsylvania Public Utility Commission Technical Reference Manual, page 49. 

7
 Validating the Impact of Programmable Thermostats, GasNetworks, January 2007, page 1. 
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savings as determined through a review of the engineering algorithm assumptions along with 
the survey data.  

The program directly installs CFLs into customers’ homes through the audit process. As part 
of the verification effort, the survey asked customers to report the number of bulbs they 
received through the program. Nearly all customers reported receiving the same number of 
bulbs as reported in the program data; three out of 59 respondents reported “Don’t know” as 
their response. Given the high reliability of the other respondents, these three were removed 
from further analysis. Two customers reported receiving more than the program recorded (by 
two bulbs each); we capped these customers at the recorded value to ensure the realization 
rate was not overstated based on recall bias. No customers said they did not receive any 
bulbs. Of the remaining 577 bulbs claimed in the program data, customer self-reports verified 
all of those bulbs were received (100 percent), discounting the two over-reports. Due to the 
fact that both the number of bulbs claimed were so close to the reported program data and 
that there was the potential for customers to not perfectly recall the number of bulbs directly 
installed, we do not recommend any adjustments be made based on the question series 
asking customers about the number of bulbs received.  

The survey further assessed how many CFLs were removed or in storage to calculate the in-
service rate. Of the 577 bulbs reported, 515 remained installed at the time of the survey. 
Customers reported that 62 were in storage, with none burned out or otherwise removed. The 
survey did not confirm whether lamps replacing or removing installed CFLs were replaced by 
CFLs or some other lamp type. The resulting in-service rate is 88.5 percent. We noted that for 
some respondents all their bulbs were reported as being in storage, leading to a weighting of 
the stored bulbs toward relatively few customers. 

The Tetra Tech team reviewed customer responses regarding the placement of bulbs by 
room based on the survey results. For both direct-install and self-install CFLs, most bulbs 
were generally placed in relatively higher use areas—dining rooms, living rooms, main 
bathrooms, and eat-in kitchens. This finding supports the use of 949 average annual hours of 
use, rather than a lower “average socket” value found in many lighting studies.8 

Insulation measures. All customers surveyed appropriately verified that they received 
insulation through the HomeCheck program. In addition to verifying the receipt of the 
insulation measures, participants were asked a number of questions to assess whether there 
are any potential issues with the engineering algorithm assumptions. 

 Sidewall Insulation. All respondents indicated having received sidewall insulation. 
We do not currently recommend adjustments be made to sidewall insulation savings 
as a result of customer reports. A higher number of customers than expected 
reported not having wall insulation prior to participating in the program, suggesting 
substantial savings for each customer. The review of audit files did indicate low 
levels of baseline insulation. 

                                                
8
 The DTE study included only lamp sockets with CFLs. As a result, the study findings reflect actual 

CFL socket behavior and not the general hours of use found in all possible sockets in a home. For 
example, closets have low hours of use, but less probability of having a CFL installed. 
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 Attic Insulation. All respondents indicated having received attic insulation. Most 
respondents indicated having four or six inches of insulation prior to the program, 
suggesting that program assumptions regarding baseline attic insulation are 
reasonable.  

2.3.3 Net-to-gross results 

MidAmerican Energy requested that the Tetra Tech team assess the net-to-gross of the 
Residential HomeCheck program. Net-to-gross factors estimate the impact the program had 
on customers’ decisions to purchase and/or install the equipment type 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 applied 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 approach and methodology employed for HomeCheck was consistent with that used for 
Residential Equipment. We refer the reader to the Residential Equipment Chapter for a 
detailed description and the flow chart. 

We conducted a net-to-gross study of both the direct installation and insulation measures as 
part of the Illinois impact evaluation.9 The net-to-gross results were high for both elements for 
a program-level net-to-gross factor of 89 percent (where 100 percent is full program 
attribution). 

Because net-to-gross was estimated so high for the direct installation measures in particular, 
that group was excluded from this study in Iowa. Instead, we focused entirely on estimating 
net-to-gross for the insulation measures, stratifying by type of insulation as discussed in the 
methodology section above.  

Findings for kWh and therms net-to-gross ratios are presented in Table 2-3 and Table 2-4. 
Please note that these net-to-gross ratio do not represent the program in its entirety, as they 
exclude the direct installation measures. The total net-to-gross results presented in the table 
are based on customers surveyed and weighted to represent the population of savings 
sampled and surveyed.  

The electric net-to-gross ratio ranged from a low of 40 percent to a high of 90 percent. Note 
that although wall insulation reports the lowest net-to-gross ratio, the analysis is based on 

                                                
9
 MidAmerican Energy, Energy Efficiency Monitoring and Evaluation Impact Report – Illinois (August 

14, 2012). 
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only 16 sample points, and the “picture” is different for the therms analysis. Therefore, we do 
not recommend any program design changes based on these results. 

Table 2-3. Free-ridership and Net-to-gross Ratios for HomeCheck Program by Measure (kWh) 

 
Sampled 
measure code 

Free-
ridership 

Net-to-
gross 

Sample 
size 

Insulation 
measures 

Attic insulation 23% 77% 18 

Wall insulation 60% 40% 16 

Other insulation 10% 90% 21 

The therms net-to-gross ratio for the various insulation measures ranged from 66 percent to 
82 percent. Attic insulation resulted in the lowest net-to-gross ratio, although the number is 
still relatively healthy. 

Table 2-4. Free-ridership and Net-to-gross Ratios for HomeCheck Program by Measure (therms) 

 Sampled 
measure code 

Free-
ridership 

Net-to-
gross 

Sample 
size 

Insulation 
measures 

Attic insulation 34% 66% 24 

Wall insulation 27% 73% 25 

Other insulation 18% 82% 30 

We also assessed unlike spillover. After a review of the survey data we do not recommend 
including unlike spillover within this particular evaluation, although there is evidence that 
spillover is present.  

2.4 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.  

2.4.1 Program goals and objectives 

In 2011, the HomeCheck program slightly exceeded its kWh budget goals. It fell short of its 
kWh and therms savings, and therms budget targets, with the therms savings considerably so 
at 61 percent of target met.  
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Table 2-5. Target and Actual Budget and Savings for the HomeCheck Program 2011 

  2011 

   Actual   Target  
% to 

Budget 

KWh budget $1,412,198  $1,378,000  102% 

kWh 4,014,360 4,948,120 81% 

Therms budget $3,337,002  $3,739,000  89% 

Therms 456,491 744,090 61% 

Source: 2011 EE monthly report – all states.xls and 0712 EE monthly report – all states.xls provided by MidAmerican Energy 

As discussed above, the majority of electric savings are obtained through direct installations 
of lighting measures. The therms savings are primarily obtained through insulation measures, 
although one-fifth of the savings result from water saving measures. 

The program progress highlights the program’s success at meeting its audit goals. Per 
discussions with staff, A-TEC’s contract metrics are based on the number of audits they 
complete. The program’s electric impact targets are closely tied to the number of audits 
completed as the majority of electric savings come from direct installation of CFLs, although 
there are some insulation and water saving electric savings, if the home has electric heating 
and/or water heating.  

However, the analysis of program progress against goals also highlights the difficulty in 
moving customers from audit to project completion. It is within the conversion of the audit 
information to a project that results in the therms savings. The fact that the program achieved 
61 percent of therms savings in 2011, and appears to be on the same path for 2012, indicates 
that the project conversion rate isn’t as high as anticipated or that customers are not installing 
as much insulation as projected. 

An analysis of the 2011 program data shows a 44 percent conversion rate; that is, 44 percent 
of customers that received an audit also implemented insulation that was rebated through the 
program. This conversion rate target is fairly reasonable. As a point of reference, Wisconsin 
Focus on Energy’s Home Performance with ENERGY STAR program’s conversion rate 
ranged from a low of 38 percent in 2008 to 52 percent in 2010 as the program matured.10  

                                                
10

 Mauldin, Tom, Perry Grossman, and Lauren Abraham, WPS Territory-wide Home Performance with 
ENERGY STAR Increased Incentives Program Evaluation (January 27, 2011). 
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Figure 2-1. HomeCheck Conversion Rate (n=7,835) 

 

In regards to this comparison with Wisconsin’s program, there are a few differences worth 
noting. First, the contract metrics were based on savings, not audits. Although audits were an 
important step toward the achievement of program impacts, the implementation contractor’s 
goals were based on savings targets. As such, conversion rate was a key metric. 

Second, the audit process provided through Wisconsin’s Home Performance with ENERGY 
STAR program was more comprehensive and included additional diagnostics, including 
blower door testing and infrared camera technologies to highlight insulation needs. This 
design, which is similar to the Home Performance with ENERGY STAR program currently 
being piloted by Iowa utilities, provides a greater level of information, which is more likely to 
increase conversion rates. As such, the effort for Wisconsin’s Home Performance with 
ENERGY STAR program was more targeted and, as such, the conversion rates are based on 
considerably fewer participants (upwards of 4,100 that received audits).  

In this context, we can conclude that MidAmerican Energy’s conversion rate of the energy 
audit appears realistic. It is also not clear that an increase in conversion rate alone would 
facilitate the program’s meeting its therms goals. This finding brings to question (1) the 
appropriateness of the therms goals established and (2) whether there is an opportunity for 
the program to increase its progress toward meeting its therms goals through additional 
measure installations. Additional measure installations may entail increasing the types of 
insulation installed, or claiming additional measure savings directly resulting from the audit 
such as furnaces and water heaters. 

The program would also increase its savings realized if it recognized non-insulation measure 
savings within its Residential Equipment program. For example, if an audit recommends a 
furnace, and the customer receives a rebate for the furnace, then the savings would be 
recorded within the Residential Equipment program. Further analysis is presented on this 
topic within the next section. 

2.4.2 Measures offered and eligibility requirements 

Customers may receive free direct-install measures such as pipe insulation, CFLs, and water-
saving devices such as low-flow showerheads and faucet aerators. The program also directly 
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rebates insulation measures. The table below details the percentages of survey respondents 
that received various direct-install measures, according to 2011 program data.  

Just over one-half of participants received CFLs. Note that this is lower than expected as it 
includes gas only accounts,11 who appropriately did not receive CFLs. The majority of electric 
only accounts, and almost three-quarters of electric and natural gas accounts, did receive 
CFLs. Although all electric customers are eligible to receive CFLs, energy specialists 
determine the need and appropriateness for CFLs when they conduct the energy audit. 
Additionally, some energy specialists mentioned that there are small portion of customers that 
do not want CFLs installed, which would also be reflected in these percentages. 

Considerably fewer customers received low-cost water savings devices, with a higher 
percentage of customers that receive gas service receiving the water saving measures. This 
trend also makes sense, assuming MidAmerican Energy’s customers are more likely to use 
natural gas as their primary water heating fuel. According to several energy specialists 
interviewed, there are also some barriers to installing water saving devices which we may be 
seeing within this analysis, such as difficulty in installing the water device on a faucet or 
showerhead and customers’ request to not have them installed. 

Table 2-6. Percentage of Customers that Received Measures 

Type Measure 

All 
accounts 
(n=7,835) 

Electric only 
accounts 

(n=687) 

Gas only 
accounts 
(n=2,361) 

Electric and 
gas accounts 

(n=4,787) 

Direct 
Installation 
Measures 

CFLs  52.9% 89.2% 0% 73.8% 

Water heater pipe wrap 39.8% 16.3% 34.6% 45.7% 

Low flow showerheads  37.7% 18.6% 30.2% 44.2% 

Faucet aerators 38.1% 19.7% 31.3% 44.2% 

Thermostat 4.6% 0% 3.1% 6.1% 

Insulation 
Measures 

Attic insulation 37.5% 13.5% 34.0% 42.7% 

Wall insulation 11.7% 3.6% 12.1% 12.6% 

Other insulation 12.7% 5.2% 10.5% 14.8% 

The HomeCheck program only claimed savings related to these direct installation and 
insulation measures. However, the energy specialist provided recommendations for other 
improvements as they inspected the equipment in the home, such as improvements to 
windows, heating and cooling equipment, and water heating equipment. These customers 
were referred to the Residential Equipment program, where the savings are claimed for those 
other measures if rebated by MidAmerican Energy. 

An analysis of the 2011 Residential Equipment customers indicates that customers 
participating in the HomeCheck program are installing other measures that are rebated 
through the Residential Equipment program. The measures most frequently installed by 

                                                
11

 Customer type (electric, gas, electric and gas) determination was based on the account’s presence 
in the electric and/or gas program tracking files. We used this proxy as the program tracking system 
did not include customer type.  
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HomeCheck participants and rebated through Residential Equipment are furnaces, followed 
by clothes washers and refrigerators (Table 2-7). 

Table 2-7. Other Measures Installed by HomeCheck Participants and Rebated through the 
Residential Equipment Program (2011)  

Measure 
All accounts 

(n=7,835) 

Audit only 
recipients 
(n=4,367) 

Audit and 
insulation 
recipients 
(n=3,468) 

Furnace 5.6% 4.7% 6.8% 

Clothes washer 4.7% 4.2% 5.2% 

Refrigerator 3.6% 3.5% 3.9% 

Dishwasher 2.6% 2.2% 3.0% 

Central air 
conditioner 

2.3% 1.9% 2.9% 

Water heater 2.0% 1.5% 2.7% 

The program does not track recommendations electronically (this is a program improvement 
currently being considered); therefore, it was not possible to identify whether the installation is 
directly related to the audit itself. However, if these measures installations are driven by the 
audit process, then the program-driven impacts and cost effectiveness would be understated.  

Accounting for the availability of the Residential Equipment offerings, HomeCheck provides 
opportunities for a wide range of energy-efficiency improvements. The one measure-specific 
recommendation made by the energy specialists was to modify the insulation-specific 
requirements to be less stringent. Currently, any home with insulation over R-24 does not 
qualify for assistance. The newer homes (e.g., those that are 10 to 15 years old) may have 
been insulated over an R-24, but still would benefit and result in greater savings if the 
program were allowed to provide services to them.  

Energy specialists saw the insulation level requirement as a missed opportunity for the 
program. Additionally, this program structure is inconsistent with Alliant Energy, who does not 
have the same level of requirement. Last, energy specialists mentioned the insulation 
requirement has led to some customer dissatisfaction, especially since that requirement is not 
explicitly listed on program documentation or the website. Examples were provided where 
customers searched MidAmerican Energy’s website to identify insulation opportunities but 
were then told, after determining they wanted to install the insulation, that they are not eligible 
through the audit process. At a minimum, these findings indicate that the program 
documentation needs to be clearer about insulation requirements. 

Other than insulation, CFLs were the only measure energy specialists indicated as a potential 
program opportunity. MidAmerican Energy provides up to 12 CFLs per home. Because the 
newer and remodeled homes in particular tend to have more light sockets due to recessed 
and specialty lighting,  the energy specialists recommended the number of eligible lighting be 
increased to 20, which is also consistent with Alliant’s program. 
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2.4.3 Program marketing  

MidAmerican Energy primarily markets the program through bill inserts. A-TEC also leaves 
behind door hangers in specific areas and will participate at in-person events such as 
speaking at the Lions Club staff, or hosting a booth at county fairs and conferences, etc. All 
other marketing activities are ad hoc and are only implemented when demand decreases. 
These additional efforts include newspaper, online, and radio advertisements.  

Trade allies also serve as a referral mechanism for customers, though MidAmerican Energy 
does not engage in a cooperative advertising effort with the trade allies. However, if 
approached by a trade ally, MidAmerican Energy allows the use of their logo. MidAmerican 
Energy does require that they review the marketing piece first. There have been very few 
requests from the trade allies to do this. 

Customers are most likely to hear about this program through word of mouth. In fact, of all 
programs evaluated, the HomeCheck program has the highest percentage of customers who 
said they heard about it through word of mouth at 38 percent. Consistent with program 
design, the MidAmerican Energy bill insert is the next most frequently mentioned means for 
hearing about the program (28 percent). 

Only 11 percent of customers said they first heard about the program from their contractor. In 
many respects this is consistent with the way the program is established and designed; the 
auditor is the primary source of information to drive customer participation, and customers are 
driven to the audit itself through MidAmerican Energy specific offerings. 

However, there is a potential for increasing participation and subsequent savings by 
leveraging the contractor market. Customers contact contractors for a specific need (e.g., 
HVAC concerns). These contractors have the opportunity to refer customers into the 
HomeCheck program. Doing so has several advantages for the program. First, it cost-
effectively markets the program through another medium. Second, it could bring in additional 
savings that would not have otherwise been achieved. Third, it facilitates closer coordination 
with other residential programs and provides contractors with another opportunity to upsell 
their products, particularly insulation contractors who could benefit from increased sales 
through additional insulation opportunities. 
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Figure 2-2. Source of Program Awareness 

 

As we have seen from other similar programs around the country, one of the primary reasons 
for program participation, other than to save money, was to improve customer comfort. This 
was the unaided response most frequently provided by customers through the customer 
survey. 

“I wanted to sit in my house, stay warm, and stay cool…” 

“In the winter it was so cold, moisture in the air would condensate on the walls.” 

“It was cold and drafty.” 

“Made the house much more comfortable with the extra insulation.” 

It may be beneficial to include the benefit of comfort, in addition to energy savings, within the 
marketing messaging. Additionally, some customers indicated that customers participated 
based on information provided by their realtor, which poses another opportunity for additional 
targeted marketing.  

As discussed above, the program is heavily reliant on the energy specialists. These energy 
specialists are responsible for providing the information to customers and thereby a key 
facilitator of the resulting energy savings. It is therefore important that the auditors are trained 
to deliver services consistently to customers.  
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According to energy specialists interviewed, A-TEC does a thorough job in providing them the 
training they need through this program, as well as across other programs. They mentioned 
receiving regular instruction on the HomeCheck program delivery, as well as additional 
training opportunities such as System Adjustment and Verified Efficiency (SAVE) and BPI 
training. 

Through interviews, we asked energy specialists the process they go through to deliver the 
program to customers. Each of the energy specialists was consistent in their description of 
the process. Customers surveyed also painted a similar picture of the process, confirming 
that the energy specialists’ reported processes were the same as what customers were 
experiencing in the field. 

These findings indicate that training is provided consistently and adequately through this 
program. Energy specialists and customers did not provide any information that would 
indicate additional internal staff training was necessary through the program. 

2.4.4 Program and MidAmerican Energy satisfaction 

Satisfaction for this program was consistent across various program aspects. The majority of 
respondents reported that they were either “very satisfied” or “extremely satisfied” with each 
aspect of the program. The aspect of the program participants were least satisfied with was 
the rebate application process and length of time to receive the rebate, but even there the 
level of dissatisfaction was minor (17.7 percent and 15.8 percent reported not at all or 
somewhat satisfied, respectively). There was no significant difference between those who 
received insulation rebates and those who received direct install measures only.  

Customers also rated their satisfaction with the information received through the audit. Eighty 
seven percent of customers reported satisfaction with this program element.  

Figure 2-3. Level of Satisfaction by Program Component 
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Satisfaction with the program overall was fairly high; 95 percent of respondents were very or 
extremely satisfied with their experience with the program overall. Additionally, participants 
were generally satisfied with MidAmerican Energy as their energy provider, with 90 percent of 
respondents indicating that they were very or extremely satisfied. As a further indication of 
satisfaction, over three-quarters (77 percent) of respondents said they recommended the 
program to others. 

Furthermore, the program seems to have had a positive influence on participants’ opinion of 
MidAmerican Energy; 32 percent stated that they are more satisfied with MidAmerican 
Energy as a result of their participation in the program. Respondents gave a wide range of 
reasons for this increase in satisfaction; the effect of the program on energy bills was the 
most common reason, followed by appreciation for the effort on the part of MidAmerican 
Energy to help customers save money and the rebate provided through the program.  

2.4.5 Audit experiences 

Energy specialists provide energy audits through the program. According to energy 
specialists and customers surveyed, the energy audit is fairly comprehensive and includes an 
assessment of the major systems in the home, appliances, and other energy consuming 
equipment (e.g., electronics).  

Energy specialists said the majority of customers accompany them during the energy audit 
process. Once the audit is completed, the energy specialist prepares an audit report on paper 
form and presents the information, along with any cost and benefits information, to 
customers. The customer is also provided a list of contractors. 

The program is providing the audit at no charge with the intent of educating customers and 
driving them to perform additional energy efficiency upgrades. Although a substantial portion 
of respondents said they would have been likely to complete the audit if they had to pay, 
survey data indicates the program is reaching a group of customers that may not have 
received the audit without the benefit (and potentially not move forward with improvements). 

In total, 46 percent of participants said they would be not at all likely or not very likely to 
participate in the program if a $25 co-payment was required. Participants that received 
insulation were more likely to say they would have paid for the audit than those who did not 
move forward with any projects. Less than one-fifth (19 percent) of direct-install only 
participants said they would have been very likely to participate, while nearly one-third of 
those who received insulation rebates (33 percent) gave the same rating if a $25 co-payment 
was required. 

Based on customer responses to their experiences, the audit appears to be performing as 
designed: 

 90 percent of respondents indicated that the energy specialist discussed ways to 
save energy in the home  

 87 percent of respondents reported receiving a written report 

 56 percent of respondents stated that they received a list of approved contractors.  



2. Residential Existing Homes—HomeCheck® On-site  

2-20 

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

Below we discuss the type of information shared with customers through the audit, and 
influence the audit had on customers’ decisions. 

A. Information provided by the audit 

The audit has served as an important source of information for participants. The most 
common recommendations included suggestions to add insulation, use CFLs, and replace 
windows. These measures were also the most reportedly adopted by customers. 

Table 2-8. Recommendations Provided During Audit and Resulting Participant Actions  

Recommendation  Recommended 

Adopted 

(of those 
recommended) 

Plan to adopt 

(of those 
recommended) 

Add insulation 76.1% 80.9% 18.4% 

Use CFLs 27.6% 22.1% 2.0% 

Replace windows 14.2% 17.6% 12.2% 

Unknown, no specific 
recommendation 

14.2% - - 

Install water saving devices 8.2% 5.9% - 

Upgrade/replace appliances 6.0% 4.4% 6.1% 

Seasonally change thermostat 5.2% 4.4% 2.0% 

Replace heating system 4.5% 7.4% 2.0% 

Other 4.5% 4.4% 6.1% 

Replace doors 3.7% 2.9% 8.2% 

Submit application for rebates 3.7% - - 

Unplug/turn down equipment 3.0% - - 

Replace AC system 2.2% 2.9% 2.0% 

Regularly clean furnace filter 1.5% 2.9% - 

Replace water heater 1.5% 1.5% - 

Customers rated the usefulness of the information provided by the energy specialist as high. 
Asked on a one to five scale, where one was “not at all useful” and five was “very useful,” 94 
percent of customers rated the information provided by the energy specialist a 4 or 5. Ninety 
percent of customers rated the information presented within the report a four or five as well.  

When asked what specific aspects of the in-person visit and/or written report they liked best, 
participants’ responses varied widely. Most common among these were specific and general 
recommendations or tips on how to save energy in the home, but additional aspects that 
respondents liked included the list of contractors and the equipment installed/left for the 
homeowner to install (such as light bulbs and showerheads). In addition, respondents were 
appreciative of the knowledge, care, and expertise exhibited by the energy specialists. 
Participants seemed to value having an expert in their home of whom they could ask 
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questions and receive educated answers; the peace of mind and confidence that resulted 
from the in-person visit is a highly important aspect of this program: 

“[The energy specialist] was somebody I could ask questions to. It was just good 
resource for me to ask certain questions.” 

“[The energy specialist] was very knowledgeable. He did not seem to be in a hurry, he 
was very thorough. He described things in the house that I didn't know.” 

“Just the personal nature of it. [The energy specialist] did his number crunching, but I 
guess you can say he was visual as well. He not only just talked to me, he actually 
showed me the reasons why he made the recommendations.” 

Energy specialists for the most part thought the materials MidAmerican Energy provided to 
customers were well thought out, professional, and clear (other than the insulation issue 
raised above). As one energy specialist commented, “Someone has taken a lot of time to pull 
that together.” At the same time, the energy specialists mentioned that it would be beneficial if 
all program collateral, documentation, rebate applications, and information for other program 
referrals was in one location, or even better, in one document. A number of energy specialists 
referred to the single booklet Alliant Energy provides for their home audit program as an ideal 
giveaway.12 This booklet also documents, step-by-step, what the homeowner will experience 
through the home energy audit process, which energy specialists found very useful. 

B. Audit influence on installation 

According to both customers and contractors interviewed, customers most commonly entered 
the program thinking they need attic insulation, although sidewall insulation is also identified 
by some, as customers can “feel” the draftiness and cold walls associated with lack of 
sidewall insulation. It is through the audit process that customers became aware of other 
insulation needs they may have, as well as received recommendations for equipment 
upgrades (e.g., furnace, central air conditioner, water heater), behavioral tips, and in some 
cases, received a programmable thermostat with the related training on that thermostat. 
According to customers and contractors, energy specialists spent about an hour to an hour 
and a half delivering the audit to the customer.  

Participant survey results indicate that the program is, by design, encouraging customers to 
install insulation or make other efficiency upgrades. About three-quarters of respondents 
recalled the energy specialist recommending that insulation be installed or upgraded during 
the initial visit. The program also encouraged the installation of energy-efficient equipment 
beyond insulation. Over one-fifth of respondents reported installing additional CFLs in their 
homes in response to the energy specialist’s recommendation. Furthermore, the program 
appears to be influential in encouraging participants to install equipment. Respondents were 
asked to rate the influence of various factors in encouraging them to install equipment 
through the program on a scale of one to ten, where one is “not at all important” and ten is 
“very important.” The table below details the average rating of these factors. The availability 
of the program rebate was given the highest influence ratings, provided by the information 
provided through the audits. 

                                                
12

 http://www.alliantenergy.com/wcm/groups/wcm_internet/@int/documents/document/030059.pdf. 
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Table 2-9. Influence Rating of Various Factors in Decision to Install Equipment 

  Rating 

Availability of program rebate (n=98) 8.5 

Information provided during the audit (n=98) 8.1 

Recommendation from the energy specialist (n=38) 8.6 

Financial assistance from other sources (n=4) 7.8 

Contractor (n=63) 7.7 

Eighteen percent of respondents said they were encouraged by the energy specialist to 
replace windows. Energy specialists interviewed mentioned this as a measure they would like 
to have included in the program. While not typically cost effective, windows are appealing to 
customers and, they believe, may provide a carrot for program participation. Participants also 
provided comments, such as the following, in support of this influence: 

“I think the HomeCheck showed us how deficient our existing attic insulation was. The 
person made a recommendation as to what will be the best R-value improvement for 
us. It had a great effect on our decision.” 

“During the discussion the home specialist gave a recommendation as to what to do 
and we followed his recommendation.” 

“I would say it caused me to move more quickly to get it done. It was reassuring that 
we were heading in the right direction.” 

“The auditor gave us figures on how it would affect the efficiency and save us money, 
and that is why we went for the better insulation.” 

However, it appears that a portion of those who installed insulation through the program 
planned to do so prior to the initial energy specialist evaluation, and only participated in the 
audit phase of the program as a “formality” prior to getting the incentive. This finding is 
evidenced in that a little over one-third of participants (38 percent) reported that they had 
planned to install all the insulation that was recommended before their participation in the 
program. Customers’ pre-program knowledge of what to install was evident in some of the 
open-ended responses as well: 

“I don’t know, quite honestly. I knew which items I needed. I was going through the 
motions to get the rebate.” 

“I don’t know. I needed more insulation in the attic, and that’s why I called.”  

Additionally, there is a considerable portion of HomeCheck customers who said they do not 
plan to follow the energy specialists’ recommendations (47 percent). When asked why 
recommendations made by the energy specialist were not and would not be adopted, cost 
was the most common response. 
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2.4.6 Customer characterization 

Nearly all customers own their homes (98 percent), of which 93 percent are single-family 
detached homes. On average, customers’ homes were built in 1951. Customers have lived in 
their homes an average of 13 years. The most common fuels used for heating homes and 
water heaters are natural gas (94 percent and 84 percent, respectively). 

Table 2-10. Home Characteristics 

    Percent 

Home type Single-family detached house 93.1% 

Single-family attached house (e.g., townhouse) 4.1% 

Mobile home or trailer 1.4% 

Apartment building with five or more units 0.7% 

Other 0.7% 

Square footage Less than 1,000 square feet 20.6% 

1,000 to 1,500 square feet 35.3% 

1,501 to 2,000 square feet 30.1% 

2,001 to 3,000 square feet 11.8% 

More than 3,000 square feet 2.2% 

Main heating fuel Electricity 5.0% 

Natural gas 93.6% 

Bottled gas propane 0.0% 

Fuel oil 0.0% 

Other 1.4% 

Main water 
heating fuel 

Electricity 15.8% 

Natural gas 84.2% 

Bottled gas propane 0.0% 

Other 0.0% 

The majority (45 percent) of respondents are 55 or older. Approximately 15 percent of 
participants reported household incomes of over $100,000. Most have incomes exceeding 
$40,000, but less than $100,000.  

  



2. Residential Existing Homes—HomeCheck® On-site  

2-24 

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

Table 2-11. Customer Characteristics 

  Percent 

Age on last 
birthday 

18–24 2.1% 

25–34 17.0% 

35–44 16.3% 

45–54 19.1% 

55–64 20.6% 

65 or older 24.8% 

Highest level of 
education 

Less than ninth grade 1.4% 

Ninth to twelfth grade, no diploma 0.7% 

High school graduate (includes GED) 23.2% 

Some college, no degree 13.4% 

Associates degree 16.9% 

Bachelor’s degree 29.6% 

Graduate or professional degree 14.1% 

Household income $10,000 to less than $20,000 5.9% 

$20,000 to less than $30,000 14.4% 

$30,000 to less than $40,000 11.0% 

$40,000 to less than $50,000 12.7% 

$50,000 to less than $75,000 23.7% 

$75,000 to less than $100,000 16.1% 

$100,000 or greater 15.3% 

2.5 CONCLUSIONS AND RECOMMENDATIONS 

HomeCheck is an established program and has not changed considerably other than an 
increase in insulation rebate levels. The program is designed to encourage the adoption of 
energy-efficient measures, including higher levels of insulation. The program targets higher 
energy-saving opportunity homes through the home vintage and insulation requirements.  

In 2011, the HomeCheck program slightly exceeded its kWh budget goals but fell short of its 
kWh and therms savings and therms budget targets. Program staff partially attributed not 
meeting savings targets to the warmer winters. Implementation contractors were able to meet 
their audit goals; however, the audit goals were not sufficient to ensure energy savings 
targets were met through the higher saving insulation measures.  

The educational element of the on-site energy audit is designed to identify potential for 
energy savings through the purchase and installation of higher efficiency equipment and 
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behavioral changes. An energy specialist conducts the energy audit and completes a written 
audit report which they then discuss with customers.  

The program drives energy impacts through direct-installation measures (CFLs, faucet 
aerators, low-flow showerheads, pipe wraps) and pipe wrap insulation. A small percentage of 
HomeCheck participants installed non-insulation measures that were rebated through the 
Residential Equipment program. These savings could potentially be attributable, but not 
represented, in the HomeCheck program. 

Customers and energy specialists voiced high satisfaction with all elements of the program. 
Energy specialists discussed only a few areas for potential improvements including changes 
to the insulation requirements and increasing the number of bulbs allowed through the 
program.  

Although the program is marketed primarily through direct mailings and contractors, a 
considerable portion of customers heard about the program via word of mouth. This, along 
with the high percentage of customers that report referring others to the program, also 
indicates high levels of satisfaction. 

2.5.1 Recommendations for savings adjustments 

Based on review of the program and customer surveys it appears this program is operating 
as intended, though with a need for making some adjustments to data collection and greater 
specification for algorithms. The participant surveys provided evidence for minimal adjustment 
factors for in-service rates for CFLs (0.885). 

Algorithms should be updated to reflect more detailed data collection. Many of the 
current algorithms rely on gross assumptions regarding the wall area of a home or limited 
algorithms that have no engineering basis. In the algorithm documents, frequent use of 
inferences from past potential studies is repeatedly noted, but no supporting documentation 
has been found. Updating the algorithms will help justify savings claims and allow for 
evaluation verification. 

Adjust CFL hours of use assumptions. Energy specialists currently report hours of use, but 
the apparent selection of hours is generalized to a single residence and not lamp socket type. 
In our opinion, it is inherent that a generalized approach is needed, but claimed hours of use 
should be adjusted downward, reflecting increased penetration of CFLs in residences and in 
alignment with many lighting studies that have been performed around the Midwest. We 
recommend going forward with the assumed 949 hours of use per the DTE study, though a 
MidAmerican Energy specific study may be of value to isolate on the specific hours of use of 
lamps installed by the program. A third approach could be for energy specialists to record the 
location of each home where lamps are installed, utilizing average hours of use for room type 
or socket type, and providing details regarding the types of lamps removed. This third 
approach would require additional research to develop the correct hours of use and additional 
detail recorded by auditors. The simplest approach would be to assume 949 hours of use per 
direct install lamp. 

Validate or otherwise explain coincident peak factors and consider adding Midwest 
Independent Transmission System Operator (MISO) coincident factors. We have been 
unable to find documentation on the coincident peak kW or peak therms factors. This does 
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not mean they are incorrect. An end use evaluation study may help develop these coincident 
factors, or other studies or load shape products could be used. Adding MISO coincident kW 
factors would enable MidAmerican Energy to look toward a potential future MISO capacity 
market in which MidAmerican Energy could bid in energy efficiency resources. The MISO 
peak coincident kW factors may be different from MidAmerican Energy’s. 

2.5.2 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 
program chapter. 

Collect more detailed information about the house during the audit. Square footage data 
should be recorded for each story, with a clear zero indicated if a basement or second floor 
does not exist. Wall length, width, and height should be collected and entered into the 
database for each floor, allowing for an aspect ratio and total wall area to be determined, 
even for homes with different first and second story dimensions. Dimensions of rim and band 
joists should be recorded along with how much of the basement wall is exposed. Whether a 
basement is conditioned or not should also be recorded and exposed duct length should be 
recorded, rather than relying on default assumptions. Ducts that the energy specialist cannot 
access or see are unlikely to be suitable for insulation. The total set of information will enable 
more specific calculations to be performed, leading to more accurate results. 

Establish metrics to ensure the program is providing intended benefits and outcomes, 
such as conversion rates, and establish contract goals based on those metrics. The 
program implementer’s contract goals are tied to number of audits, not resulting savings. As a 
result, there is no point of accountability to meet those impact targets from either the 
implementation contractor or product manager’s perspective. To reach impact goals, and 
increase program cost effectiveness, we recommend staff develop specific metrics tied to 
energy saving goals. Metrics could include other measurements as well such as percentage 
of customers participating in other programs (e.g., Residential Equipment). 

Target the insulation and HVAC contractor market for increased marketing into the 
program. Interviews with program staff and energy specialists indicate that they receive 
referrals into the program from insulation contractors. However, few customers mentioned 
contractors as a source of information. Given that customers oftentimes contact a contractor 
first for their retrofit needs, this finding indicates there is additional potential to direct 
customers into the program through this market.  

Review insulation and lighting requirements. We identified differences in MidAmerican 
Energy’s HomeCheck program requirements from other Iowa utilities, namely Alliant Energy. 
Specifically, the insulation requirements are more and the number of CFLs are lower for 
MidAmerican Energy’s program. Energy specialists saw the insulation requirement in 
particular as a lost energy savings opportunity for the program. Although allowing for 
insulation for homes with insulation greater than R-24 could affect cost effectiveness, these 
changes would provide opportunity for additional savings and to reach a market that may 
currently be missed (e.g., homes within the 10- to 15-year age). Additionally, increasing 
eligible insulation requirements may result in a higher cost effectiveness result, because the 
investment cost presented in the audit stage will be balanced by the savings resulting from 
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insulation installed. Regardless of program design, the marketing and program materials 
should include the requirements, as energy specialists shared there was customer 
dissatisfaction due to not having these requirements clearly stated. 

Coordinate the HomeCheck program with the Home Performance with ENERGY STAR 
pilot if the pilot is to continue. Home Performance with ENERGY STAR presents more 
intensive and comprehensive assessment opportunities for the program participant. 
Additionally, the incentive structure is considerably different. However, the savings 
opportunities are considerable especially as the incentives are structured to influence and 
optimize the savings. From interviews with program staff and implementation contractors it is 
clear that while there is some coordination between the two programs there is opportunity for 
increased coordination.  

Consider program design options to encourage more comprehensive home retrofits. 
The program currently does not include any bonus incentives for increased number of 
measures, or high-energy-intensity measures, to be installed. There are programs that have 
implemented designs such as this and found that the resulting energy savings is increased 
per participant, although participation is not always as high. The Home Performance with 
ENERGY STAR pilot does include such a component (nor does HomeCheck), although that 
program has not seen much traction and is implemented completely separate from 
HomeCheck. If meeting energy targets continues to be a concern, the program could 
consider these alternate program design options, as well as program metrics, to increase the 
potential for meeting savings targets.
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3. RESIDENTIAL EQUIPMENT 

This section presents the evaluation results for the Residential Equipment program offerings.  

3.1 PROGRAM DESCRIPTION 

The Residential Equipment program consists of three primary components—Residential 
Lighting, Residential Appliance Rebates, and Residential HVAC Equipment Rebates. 
Included in the HVAC Equipment umbrella is the System Adjustment and Verification for 
Efficiency (SAVE) pilot. This section presents brief descriptions of each program component.  

3.1.1 Residential Lighting 

MidAmerican is one of several Midwestern utilities involved in a large-scale buying club 
implemented by the Wisconsin Energy Conservation Corporation (WECC). Since 2004, 
WECC has worked to establish relationships with manufacturers and distributors of high-
efficiency lighting, such as compact fluorescent lamps (CFLs). These relationships are 
leveraged to provide discounted lighting to utility customers through buy-downs, or discounts, 
which are taken off at the point of sale. Customers are typically notified of the program-funded 
price reductions through in-store displays. At this time, lighting rebates comprise 
approximately 85 percent of the program’s claimed savings.  

The Energy Independence and Security Act of 2007 (EISA) established increased lighting 
efficiency standards that effectively increase the baseline against which savings achieved 
through energy efficiency lighting are calculated. Changes to lighting standards are being 
rolled out between January 2012 and January 2014, increasing the standard efficiency by 
approximately 25 percent. For example, as of January 1, 2012, the maximum rated wattage 
of a general service lamp is 72 watts for a lamp with the lumen output comparable to a 100-
watt incandescent bulb; a general service lamp with the lumen output that is similar to a 75-
watt bulb is capped at 53 watts.13 Given these upcoming changes in lighting standards, the 
program will need to adjust to maximize savings against the new baseline(s).  

3.1.2 Residential Appliance Rebates 

The appliance rebate portion of the program is implemented by A-TEC. The program provides 
applicants with a monetary incentive for the installation of qualifying high-efficiency 
appliances. Rebate levels are dependent upon the installation costs of the eligible equipment.  

Measures rebated through the program include: 

 Refrigerators 

 Freezers 

 Clothes washers 

                                                
13

 Energy Independence and Security Act of 2007, Title III – Energy Savings through Improved 
Standards for Appliance and Lighting, Subtitle B—Lighting Energy Efficiency. 
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 Dishwashers 

 Water heaters 

 Window air conditioners 

 Programmable thermostats 

 Hard-wired CFLs. 

Appliance rebate application forms are typically completed by the customer, with occasional 
assistance from the retailer selling the appliance. Upon receipt of an application, A-TEC 
collects and processes rebates and enters the data into MidAmerican’s program database. 
The rebate information goes through an internal approval process led by two MidAmerican 
employees (typically the head of MidAmerican’s Efficiency Program Implementation 
Department and the program manager). Once approved, MidAmerican issues the incentive 
amount to the participating customer. The process takes between four to six weeks from the 
time of application submission to receipt of incentive. 

3.1.3 Residential HVAC Equipment Rebates and System Adjustment and 
Verification for Efficiency (SAVE) Initiative 

The HVAC equipment rebate portion of the program is also implemented by A-TEC. The 
rebate component provides applicants with a monetary incentive for the installation of 
qualifying high-efficiency equipment to reduce the higher upfront costs associated with 
upgrading to eligible equipment. Rebate levels are dependent on the efficiency levels of the 
equipment installed.  

Measures rebated through the program include: 

 Natural gas furnaces 

 Natural gas boilers 

 Central air conditioners 

 Furnace fan motors 

 Air-to-air heat pumps 

 Add-on heat pumps  

 Ground-source heat pumps. 

Trade ally contractors often complete the majority of the rebate application for HVAC 
installations, with the customer providing necessary contact information and account number. 
MidAmerican provides training opportunities for trade allies to ensure they are aware of 
program requirements and familiar with the program rebate application.  

As with appliances, A-TEC collects and processes rebates and enters the data into 
MidAmerican’s program database. The process is supposed to take between four to six 
weeks from the time of application submission to receipt of incentive. 
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A. Residential SAVE Initiative 

The upcoming changes in standards, including EISA, establish increased HVAC efficiency 
standards for furnaces and air conditioners. This change in standards will cause the baseline 
against which savings achieved are calculated to increase.14 To proactively consider program 
options for the changing landscape, MidAmerican Energy, in conjunction with the Midwestern 
Energy Efficiency Alliance (MEEA), developed the SAVE Initiative as a way to maximize 
energy savings for full HVAC installations (new or full replacements).  

MidAmerican is coordinating with MEEA to roll out the SAVE initiative. The SAVE initiative is 
based on National Comfort Institute (NCI) principles,15 which strive to maximize a home’s 
efficiency and comfort levels simultaneously16 by focusing on duct work and duct leakage to 
improve HVAC airflow.  

Effective 2014, SAVE protocols will need to be met in order to receive a rebate for any 
program-approved HVAC measure. As a rollout mechanism, MidAmerican is providing trade 
allies with $50 spiff incentives as well as free training sessions.17 The spiff offerings will be 
discontinued in 2014 when the initiative becomes mandatory.  

Another key component of the current SAVE initiative is that trade allies purchase and utilize 
software developed by Energy Stewards International, Inc. (ESI). This software allows trade 
allies to efficiently and effectively perform system adjustments and verifications.  

The program is championed by MEEA; however, there are other players involved. NCI is 
responsible for the driving principles behind the program and designed the program training 
materials. ESI created the SAVE Initiative web application and, therefore, provides technical 
support and administers the two-day training provided to contractors. A-TEC implements the 
quality control (QC) activities for the program, typically auditing the first three jobs a contactor 
completes, followed by approximately 10 percent of completed jobs to verify SAVE standards 
were met for the installation.  

The SAVE program, which was rolled out in April 2011, is struggling to gain momentum in the 
trade ally community. As of August 23, 2012, MidAmerican has trained 655 trade allies; 
however, the majority of certified contractors are not actively following the SAVE protocols. At 
the end of August, the program had certified a total of 655 contractors and issued 352 electric 
spiffs and 393 gas spiffs.18  

                                                
14

 Energy Independence and Security Act of 2007, Title III – Energy Savings through Improved 
Standards for Appliance and Lighting, Subtitle A—Appliance Energy Efficiency. 

15
 www.mwalliance.org/save. 

16
 www.nationalcomfortinstitute.com. 

17
 Half of the training costs are covered directly by MidAmerican Energy; the other half is covered 
through a state-wide grant. 

18
 “SAVE #s.pdf” provided by Midwest Energy Efficiency Alliance (MEEA) on August 23, 2012. 



3. Residential Equipment  

3-4 

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

3.2 EVALUATION METHODS 

3.2.1 Summary of evaluation activities and researchable issues  

This section describes the analytic methods and data collection activities implemented as part 
of the 2011 calendar year (CY2011) evaluation of the Residential Equipment program. Table 
3-1 documents the activities that were completed as part of the evaluation. The evaluation 
focused on estimating and verifying program impacts, including net-to-gross, and providing 
key feedback on the functionality of program processes.  

For this report, the evaluation team conducted reviews of the engineering algorithms 
documented by MidAmerican for reasonableness. Both the inputs and the resulting savings 
were assessed as part of this evaluation. The evaluation team also reviewed the Illinois TRM 
to assess potential variations in inputs and methods from those implemented in Iowa. 

Table 3-1. Residential Equipment Program Evaluation Activities  

 Residential Equipment Program 

Impact Evaluation 
Approach

19
 

 Engineering review: Conducted a desk review of a sample of rebates from each 
equipment type using applications, calculators, and reported savings. Confirmed data 
inputs, stipulated assumptions, 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. 

Other Primary Data 
Collection Supporting 
Process and Impact 
Evaluations 

 Program staff interviews: Conducted nine in-depth interviews with the product 

manager and program implementation contractors.  

 Participant customer surveys: Completed 511 customer surveys. The survey was 
conducted with a random sample of the population of program participants, stratified 
by measure type.  

 Nonparticipant customer surveys: Completed 308 nonparticipant surveys as a 

cross cutting activity across all programs.  

 Participating retailer surveys: Conducted 18 qualitative interviews with participating 
retailers to identify motivators and satisfaction with program participation.  

 Participating HVAC contractor interviews: Surveyed contractors stratified by those 
who received the SAVE initiative incentive and those who did not. Completed 38 
qualitative surveys with contractors in Iowa, varying by participation level 
(nonparticipation, low participation, medium participation, and high participation 
levels). 

Below, we present the key researchable questions that were developed for the evaluation of 
the Residential Equipment program. These questions provide context to the motivation 
behind the customer and trade ally research. 

 What is the program’s strategic marketing plan? How do participants learn of the 
program? Trade allies? 

 How can the program adapt to the changing codes and standards climate? Are there 
viable strategies the program can adopt in order to meet and exceed set goals given 
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 Optional impact analyses activities not budgeted but could be considered in the future are billing 
analysis for select projects to determine accuracy of energy savings calculations. 
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the new baselines? Have the changes in equipment baselines affected the program’s 
ability to meet goals? 

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

 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? 

 Is the program operating effectively and efficiently with retailers, contractors, and 
customers? Are program education efforts changing and/or reinforcing trade allies’ 
recommendation and installation practices? 

 Has the addition of quality installation practices for heating and cooling equipment 
caused any issues with trade ally participation or trade ally and customer 
satisfaction? If so, what are those changes and how has satisfaction been impacted?  

 How receptive are trade allies to the program offerings? If there is any pushback, 
what is the driver behind the resistance to the program offerings? 

 Is the current mixture of rebated measures still appropriate, or are there some 
measures that could be included or removed? Are incentive values set optimally? 

 What changes can be made to the program design and delivery to improve program 
performance? 

 What impact(s) did the program have on customers’ decisions to purchase and 
install energy efficient equipment (net-to-gross)? 

 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 participation? 

3.2.2 Detailed evaluation activities   

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

A. Program staff interviews  

The Tetra Tech team conducted interviews with nine program staff members from 
MidAmerican, A-TEC, MEEA, WECC, and ESI. These interviews were conducted to ensure 
that the evaluation team had a comprehensive understanding of the program and its various 
functions.  
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B. Customer data collection 

i. Participant surveys 

The evaluation team completed surveys through Tetra Tech’s in-house survey lab. Surveys 
verified installation and collected household energy usage characteristics and demographics. 
The survey also collected information used in the net-to-gross analysis and the process 
evaluation.  

Tetra Tech received and reviewed Residential Equipment 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 Residential Equipment program.  

To support the impact evaluation, we sampled by these measure groups in an effort to 
achieve a 90/10 level of precision at that measure group level.20 Each sampled respondent 
was asked verification questions, process questions, and free-ridership questions for one 
measure group.21 The eight measure groups sampled included:  

 Boilers 

 Central air conditioning units 

 Clothes washers and dishwashers 

 Freezers and refrigerators 

 Furnaces 

 Furnace fans 

 Heat pumps 

 Water heaters. 

Approximately one week before fielding the participant survey, Tetra Tech mailed an advance 
letter to sampled participants. On August 1, 2012, Tetra Tech fielded the survey. Data 
collection ended the week of August 27, 2012.  

We spoke with 192 customers who participated in the Appliance program, achieving a 38 
percent response rate (48 percent cooperation rate). For HVAC equipment participants, we 
completed 320 surveys—a 33 percent response rate overall (43 percent cooperation rate). 
Detailed survey response rates can be found in Appendix A. 

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 

                                                
20

 Note that thermostats were also documented in the program data; however, only four accounts 
received thermostats with no associated savings. Therefore, thermostats as a measure are excluded 
from this study. 

21
 Verification questions were asked for all rebated measures. 
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weighting ratios ensure that the responses more closely reflect the population as a whole and 
account for disproportionate sampling and nonresponse. Consistent with the sampling 
approach, the weighting values were calculated for each measure group. Appendix A 
provides a detailed table summarizing how weights were applied at the customer level. 

ii. Nonparticipant surveys 

Tetra Tech completed a web survey of MidAmerican’s customers. This survey assessed 
awareness of MidAmerican Energy’s programs, prior program participation and asked 
questions regarding interest in future participation. A total of 308 nonparticipants were 
surveyed and the results were analyzed across all programs. 

C. Contractor and retailer in-depth interviews 

MidAmerican provided Tetra Tech with participating trade ally sample information for HVAC 
contractors and retailers on July 9, 2012. The file contained 1,647 records, 1,352 of which 
included contact information. The records were aggregated so all project information was 
summarized in one line for each individual contractor. Those contractors operating outside of 
Iowa were removed from the data, resulting in contact information on a total of 1,264 
contractors and/or retailers operating in Iowa. In-depth interviews were completed with 
contractors and retailers between August 30th and September 20th, 2012.  

Using the contractor contact information and customer participation information, Tetra Tech 
was able to tie contractors to specific completed projects. This information was used to gauge 
the type and level of contractor participation. Contractors were then assigned to one of three 
primary categories: SAVE contractors, non-SAVE contractors, and retailers. Within each 
category, respondents were further stratified based on participation levels (see Table 3-2).  
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Table 3-2. Residential Equipment Contractor/Retailer In-depth Interview  
Population and Completed Interview Summary 

Program 
Category 

Total 
Projects Participation Level Population* 

Completed 
Interviews 

SAVE 1 Nonparticipation 24 7 

2 to 29 Low participation 88 5 

30 to 299 Medium 
participation 

41 5 

300 or more High participation 2 0 

Total 155 18 

Non-SAVE 1 Nonparticipation 26 4 

2 to 29 Low participation 70 9 

30 to 299 Medium 
participation 

66 6 

300 or more High participation 21 0 

Total 183 20 

Retailers 1 Nonparticipation 354 2 

2 to 29 Low participation 535 4 

30 to 299 Medium 
participation 

37 7 

300 or more High participation 0 5 

Total 926 18 

*Because of overlap in contractors for nonresidential activities and an overlap in contractors 
across the MidAmerican Energy and the Black Hills Energy evaluation efforts, contractors were 
contacted once per program. 

3.3 PROGRAM STATUS AND IMPACT RESULTS 

Table 3-3 presents the impact results of the Residential Equipment program. The realization 
rate is 101 percent for electric, 104 percent for peak kW, and 86 percent for therm savings.  

Note that the impacts documented in the table below exclude upstream CFLs. Upstream 
CFLs account for 49,201,209 kWh and 7,874 peak kW. We recommend the realization rate 
for this program component be at 97.6 percent.  
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Table 3-3. Residential Equipment Ex-Ante and Ex-Post Impacts 

Measure Category 

Ex-ante 
Gross 
(kWh) 

Ex-post 
Gross (kWh) 

kWh 
Realization 

Rate 

Central air conditioner 1,085,058 1,513,011 139% 

Air-source heat pump 917,081 1,646,966 180% 

Ground-source heat pump 2,770,179 2,814,628 102% 

CFL 49,201,209 48,020,380 98% 

Desuperheater 255,135 253,890 100% 

Electric water heater 21,672 21,670 100% 

Solid door refrigerator 1,373,976 1,371,991 100% 

Solid door freezer 35,008 34,898 100% 

Clothes washer 2,375,194 3,085,930 130% 

Dishwasher 590,112 588,327 100% 

Furnace fan 1,713,345 1,712,821 100% 

Heat pump water heater 32,422 32,422 100% 

Programmable thermostat 1,642 1,641 100% 

Window air conditioner 35,808 35,958 100% 

Compact fluorescent hard wired 880 859 98% 

Total kWH 60,408,722 61,135,392 101% 

Measure Category 
Ex-ante 

Gross (kW) 
Ex-post 

Gross (kW) 

kW 
Realization 

Rate 

Central air conditioner 1,102 1,592 144% 

Air-source heat pump 230 316 137% 

Ground-source heat pump 1,316 1,332 101% 

CFL 7,874 7,685 98% 

Desuperheater 29 29 100% 

Electric water heater 2.46 2.46 100% 

Solid door refrigerator 189 190 100% 

Solid door freezer 5 5 100% 

Clothes WASHER 311 401 129% 

Dishwasher 78 78 100% 

Heat pump water heater 3.7 3.7 100% 

Programmable thermostat 0.58 1.88 321% 

Window air conditioner 41 40 98% 
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Compact fluorescent hard wired 0.1658 0.1618 98% 

Total kW 11,182 11,676 104% 

Measure Category 

Ex-ante 
Gross 

(Therms) 

Ex-post 
Gross 

(Therms) 
Realization 

Rate 

Boiler 26,349 22,820 87% 

Furnace 1,052,238 810,796 77% 

Clothes washer 172,337 224,718 130% 

Dishwasher 36,535 36,424 100% 

Water heater 63,738 63,636 100% 

Programmable thermostat 99 99 100% 

Total Therms 1,351,296 1,158,492 86% 

 

3.3.1 Verification of impacts 

First we present the verification of impacts for all measures excluding CFLs. Next we present 
the upstream CFL verification results. 

A. HVAC and appliance measures (excluding upstream CFLs) 

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 electric impacts were consistent with those reported 
in the tracking system.  

However, there were a number of modifications made by the evaluation team to either the 
algorithms or inputs themselves that resulted in small positive changes in savings for the 
electric measures and significant positive changes for the gas measures. The more 
considerable changes made to the algorithm inputs include the following: 

i. 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. The evaluation 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 3-4. 

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 
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MidAmerican’s four Iowa service territory. 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.  

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.  

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 (Table 
3-4). 

Table 3-4. 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 

These modifications positively impacted the savings associated with HVAC and weather-
sensitive measures. 

Algorithms for gas furnace measures: For the measure Gas Furnace<225, the algorithm 
stated in the documentation “IMPACTS FOR EEMIS - RESIDENTIAL EQUIPMENT” was not 
calculating accurately within the EEMIS tracking system. As a result, the avoided energy 
values for the Gas Furnace < 225 measure in the EEMIS database appears to be significantly 
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understated and did not use the algorithm below. Using the algorithm and adjusting the HDD 
by zone, the realization rate for this measure is 225 percent.  
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Therms Annual

adj
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B. Upstream CFLs 

Upstream CFLs are claimed in multiple programs, including Residential Equipment. WECC 
assigns CFL sales programs (and sectors) based on historical coupon-based programs 
delivered in Iowa from 2005 to 2008. WECC provided the evaluation detailed sales data for 
each sector and lamp wattage in the program along with the calculated kWh savings.  

Savings for upstream CFLs are reported by WECC to MidAmerican split between four 
sectors—single- family residential, multifamily residential, agriculture, and commercial. WECC 
further develops kWh savings by applying assumed hours of use to each sector. These data 
were provided by WECC in a memo to the evaluation. Table 3-5 documents these 
assumptions. 

Table 3-5. WECC Upstream CFL Assumptions 

Sector Percent of Lamp Sales Hours of Use Peak Coincidence 

Single-family 90% 985 0.0001607 

Multifamily 3% 985 0.0001607 

Agriculture 3% 985 0.0002003 

Commercial 4% 3400 0.0002003 

The evaluation team reviewed the per-lamp wattage and baseline assumptions, the hours-of-
use assumptions, and the coincidence factor assumptions. Lamp wattage claims were 
reasonable, though based on the available WECC and MidAmerican data, the evaluation 
developed its own baseline wattage assumptions. Differences were not significant and 
centered on assumptions regarding “borderline” CFL wattages in which the equivalent 
incandescent baseline could reasonably be considered higher or lower than stated in the 
algorithms.  

The peak coincidence factors are multiplied by the kWh to arrive at peak kW savings based 
on load shapes. The evaluation attempted to replicate the peak kW savings and could not. 
The implied coincidence factor used by MidAmerican is 0.00016004, slightly less than the 
residential coincidence factors presented in the WECC information and less than the 
MidAmerican algorithm coincidence factor of 0.00018837, suggesting that MidAmerican was 
conservative in calculating peak kW savings in relation to stated algorithms.  

For future planning and reporting purposes, the evaluation recommends using wattage 
savings as the basis for claiming residential peak kW savings, with a value of 0.108 used to 
assign peak kW savings. This methodology assumes the 10.8 percent of CFL wattage 
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savings are available during peak demand times and is based on the Focus on Energy 
(Wisconsin) peak residential coincidence factor.22  

We compared the two methods using 1,000 26 watt CFL lamps, with an assumed 100 watt 
incandescent baseline to illustrate the different outcomes, presented in Table 3-6. Several 
coincidence factors identified by the evaluation in relation to MidAmerican claimed savings 
were used for illustration purposes. 

Table 3-6. Residential Peak kW Calculation Comparison, 1,000 26 Watt CFLs 

 
MidAmerican 

Algorithm 
WECC 

Algorithm 
MidAmerican 

Database Evaluation 

Peak kW c.f. 0.000188 0.000161 0.00016 0.108 

Gross kW savings 74 74 74 74 

kWh savings 72,890 72,890 72,890 72,890 

Peak kW savings 13.73 11.71 11.67 7.99 

The evaluation method clearly shows a lower peak kW savings value, but is in alignment with 
other Midwestern and Northeastern programs. Due to the uncertainty regarding lamp counts 
and wattage savings in the data reviewed by the evaluation, no adjustment to peak kW is 
recommended. MidAmerican appears to be taking a more conservative approach than their 
stated algorithms, though the claimed peak kW savings would appear to be generally higher 
than the evaluation would calculate. 

In attempting to reconcile the WECC data for lamp counts, savings, and timing, the evaluation 
was unable to develop lamp counts for 2011 that matched the MidAmerican lamp counts. The 
lamp counts for MidAmerican were lower than reported in WECC’s data, although WECC 
hypothesized the difference could be due to lag in timing of when bulbs were reported to 
MidAmerican and claimed by the program. Given that MidAmerican’s lamp counts appear 
lower than presented by WECC, the evaluation believes the MidAmerican lamp count to be 
conservative, though reasonable. The evaluation is concerned that the WECC data and 
MidAmerican data does not show clear alignment, with the MidAmerican database reporting 
many types of CFL measures.  

Due to the challenge of verifying specific CFL sales and claimed savings data, but finding that 
the assumptions are generally reasonable, the evaluation has elected to not adjust the 
savings for CFLs reported in the Residential Equipment program. In future years, the 
evaluation recommends that MidAmerican align claimed savings with WECC reported data 
and explicitly show how savings are being calculated.  

The evaluation further recommends that hours of use assumptions be reviewed through 
primary data collection. It is not clear whether 985 hours of use is the assumption being used 
by MidAmerican for claiming CFL savings. Based on discussions with WECC, the current 

                                                
22

 
http://www.focusonenergy.com/files/Document_Management_System/Evaluation/2010cflsavingsanal
ysis_ 
evaluationreport.pdf. 
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assumptions behind the WECC data appear to come from a consultant’s recommendations in 
the 2005 timeframe. Since then, CFL saturations have increased substantially, and lower-use 
sockets are being impacted. The evaluation suggests decreasing the assumption to 949 
hours, or 2.6 hours per day, based on a residential lighting use study completed for Detroit 
Edison in 2012.23  

3.3.2 In-service rate results 

The surveys verified the installation and use of all appliances and HVAC measures. No in-
service rate adjustment is applied for these measures within the Residential Equipment 
program. 

The evaluation does recommend making an adjustment to claimed CFL savings for in-service 
rates. Studies of in-service rates for residential upstream CFL programs have found that first-
year in-service rates are less than 100 percent. Ranges span from approximately 70 to 90 
percent. The growth in multi-packs, pantry loading practices, and participants that wait for 
incandescent bulbs to burn out are all factors that influence first-year in-service rates. Studies 
have also found that purchased bulbs are highly unlikely to never be installed, with most 
installed within three years. The evaluation recommends using an assumed in-service rate of 
97.6 percent.24 Thus, the verified gross realization rate for the Residential Equipment program 
is 97.6 percent. 

3.3.3 Net-to-gross results 

MidAmerican requested that the evaluation team assess the net-to-gross of the Residential 
Equipment program. Net-to-gross factors estimate the impact the program had on customers’ 
decisions to recycle the equipment type 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 would 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.  

First we detail the methods to calculate the adjustment factors, followed by the attribution 
methodology. Net-to-gross was only calculated for the appliance and HVAC components of 
the program.  

                                                
23

 http://www.dleg.state.mi.us/mpsc/electric/cfl_hou_memdstudies_results2012_7_11.pdf. 
24

 Residential Lighting Markdown Impact Evaluation; Nexus Market Research, RLW Analytics, GDS 
Associates, Inc., 2009. 
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A. Net-to-gross algorithm 

The approach consists of a sequential question technique to identify free riders and any 
spillover savings generated by the program. 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. Table 3-7 summarizes the questions used in the free-ridership battery and Figure 3-1 
presents the free-ridership algorithm. 

The crux of the analysis is identifying what purchasing decisions the customer would have 
made absent the program, or the program’s influence on the trade ally they worked with (e.g., 
the HVAC contractor). The battery assesses three elements that factor into the decision-
making process: (1) efficiency (FR10a), (2) timing (FR8), and (3) quantity (FR6). The program 
receives full credit if the customer says they: 

 Would not have purchased the same level of efficiency without the program 

 Would have delayed the purchase of equipment for a year or later 

 Would not have purchased any of the equipment altogether. 

The program may also receive partial credit depending on their response. No credit is given if 
the customer says they would have done everything exactly the same without program 
incentives or other influential points of the program (e.g., contractor direction). 

Because we are asking customers to consider the counterfactual—what did not happen—we 
also ask a series of consistency checks and open-ended questions to validate the results 
(e.g., FR16). 
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Table 3-7. Net-to-Gross Analysis Battery 

Variable Question Purpose 

FR10a Would the equipment you installed 
have been of higher, lower, or the 
same level of efficiency if you had not 
received the rebate or information 
through the program? 

This question is designed to understand how the program 
impacted the efficiency of the purchased measure. If the 
participant would have installed equipment that was higher or 
the same level of efficiency in the absence of the program, 
they are given an efficiency score of 1 (full free rider). If the 
program caused the participant to increase efficiency, the 
efficiency score is 0 (full program attribution). 

FR8 If the program had not been available, 
would you have purchased and 
installed the exact same quantity of 
[MEASURE TYPE] on your own? [IF 
QTY DIFFERENT, QUANTIFY] 

The program’s impact on the quantity of measures purchased 
by the respondent is assessed with this question. If the 
quantity would not have changed, the quantity score is one 
(full free rider). In cases where the quantity changed, the 
quantity score is calculated by dividing the quantity the 
participant would have installed in the absence of the program 
by the quantity rebated through the program. 

FR6 The [PROGRAM] provided to you a 
[BENDESC] of [REBAMT] for the 
[EE_MEAS]. If the program had not 
been available, would you have 
installed the [MEASURE TYPE] at 
that same time? [IF TIMING 
DIFFERENT, QUANTIFY] 

If the respondent indicates they would have installed the 
equipment within a year of when they participated, the 
program receives no credit for this portion of the algorithm (full 
free rider). If they would have waited more than a year, the 
timing score is calculated by dividing the months difference 
(i.e., how long they would have waited to install the measure in 
the absence of the program) divided by 12.  

FR16 Could you please tell me, in your own 
words, what influence, if any, the 
[PROGRAM] had in your decision to 
install the high efficiency [EE_MEAS] 
instead of the standard efficiency? 

This question is used as a consistency check to confirm that 
the free-ridership score reflects the participant’s understanding 
of how the program influenced their decision. In cases where 
differences are observed, adjustments are made based on 
responses to other consistency questions or, if the responses 
are nonsensical, the data point is dropped from the analysis. 
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Figure 3-1. Free-ridership Algorithm 

 

B. Results 

This section discusses the key findings resulting from the free-ridership analysis. We begin by 
examining participation trends by efficiency level, followed by decision-making results. The 
section concludes with the 2011 and 2012 net-to-gross estimates. 

i. Customer motivators 

Across both the Appliance and HVAC components, 37 percent of respondents indicated that 
the primary reason they purchased the equipment rebated through the program was because 
their old equipment no longer worked; another 36 percent said that they participated because 
their old equipment was in poor working condition and was in need of replacement (Table 
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3-8). Essentially, nearly 75 percent of respondents purchase new equipment due to 
necessity. This finding also indicates that the program is less likely to impact timing or 
quantity of rebated measures, given the primary reasons cited by customers for replacing 
equipment. This leaves the program with one key touch-point—efficiency—upon which to 
influence a customer’s decision to purchase energy efficient equipment.  

Table 3-8. Primary Reason for Purchasing New Equipment (Appliances and HVAC) 

Reason 
Unweighted 

Count Percentage 

Old equipment didn't work  152 37.2% 

Old equipment working poorly 202 35.9% 

Wanted to upgrade to newer technology 35 8.5% 

Age of old equipment 41 7.5% 

Other 68 6.4% 

Wanted to reduce energy costs 60 5.2% 

Moved into new home without installed equipment 8 4.3% 

Completely new install—did not have equipment prior to participating 10 4.2% 

Wanted to save energy 29 3.0% 

Part of a remodeling project 23 2.9% 

The MidAmerican Energy rebate 17 2.5% 

Program/audit technical assistance 2 1.5% 

Government tax incentive 11 1.5% 

Comfort of home 18 1.4% 

Somebody else's recommendation 13 1.0% 

*Percentages may add up to exceed 100 percent, as respondents were allowed to provide multiple answers 

Customers were asked to indicate whether they knew that the equipment they purchased 
came in different ranges of efficiency. Responses for electric measures ranged from between 
71 percent awareness of efficiency levels for heat pumps to nearly 96 percent awareness for 
furnaces (Table 3-9). Customers appear to be well educated about efficiency offerings, 
particularly for commonplace appliances, as well as furnaces and central air conditioning 
units.  

Table 3-9. Percent Aware of Efficiency Levels Prior to Participating in Program 

 Clothes 
Washers & 

Dishwashers 
Refrigerators 
and Freezers Boilers CAC Furnaces 

Furnace 
Fans 

Heat 
Pumps 

Aware 88.3% 77.3% 70.2% 86.8% 95.7% 73.6% 71.7% 

Not Aware 11.7% 22.7% 29.8% 13.2% 4.3% 26.4% 28.3% 
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Nearly all customers (92 percent) stated that they would have purchased the exact same 
equipment at the exact same time had the program not been available to them. Furthermore, 
when quantity was relevant, respondents overwhelmingly indicated that the program had no 
impact on the quantity they decided to install (92 percent). The only exception to this trend 
was observed in heat pumps, where approximately 43 percent said the program did impact 
the quantity of their installation. The program appears to have the most significant impact on 
efficiency levels; timing and quantity were likely to have remained the same. 

Customers also participated in other programs, adding to the confusion with regards to what 
actually motivated customers to purchase energy-efficient equipment through the program. 
HVAC customers were more likely than appliance customers to have also received other 
funding.  

Table 3-10. Unweighted Counts of Customers Receiving Outside  
Funding for HVAC Equipment 

Boiler 

Central Air 
Conditioning 

Unit Furnace 
Furnace 

Fan 
Heat 

Pump 

2 13 12 11 26 

According to retailers and contractors, rebate levels do not appear to be motivating customers 
to upgrade to different efficiency levels across the appliance offerings. Retailers generally 
indicated that they most strongly recommend efficiency levels that meet or exceed program 
requirements, although they do concede that they often recommend a lower efficiency based 
on the customer’s needs and leanings. Given the age and success of the program, the 
baseline efficiency of products appears to have increased; many retailers (and contractors) 
feel that the rebates are not as necessary as they once were. 

"I would say initially [the rebate] was very important; less important now because of 
the gamut of how many [appliances] you have that are energy efficiency."  

"More [rebate money] is always better; more [money] always makes our job a little 
easier, because it's easier for us to push someone into a high efficiency machine vs. a 
non-high efficiency machine. However, with that said, it's not as important as it was 
four or five years ago, because now almost every washer on my sales floor is high 
efficiency." 

ii. HVAC contractor influence 

For midstream-driven programs, such as the HVAC program component, it is important to 
account for the influence of the contractor on customers’ decisions. The program targets and 
educates these market actors to help market the program. Although the customer may not 
recognize the direct influence of the program on their decisions, they will often refer to the 
recommendation of the contractor, which is in effect potentially influenced by the availability of 
the rebates and/or information provided through the program. 

Participants tend to highly value the input of their contractors when making the decision to 
purchase the equipment they installed. Customers who indicated that a trade ally contractor 
recommended the program were asked to rate the importance of the contractor 
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recommendation on a scale of 0 to 10, with 0 meaning not at all influential and 10 meaning 
very influential. As seen below, HVAC participants rate the importance of their contractor 
highly (Table 3-11). The lowest level of influence is seen with central air conditioning units, 
which is still 8.4 out of ten. 

Table 3-11. Mean Influence of Contractor Recommendation on  
Decision to Purchase Equipment 

Measure Mean Influence 

Water heater (n=13) 9.5 

Heat pump (n=30) 9.3 

Furnace (n=25) 9.1 

Furnace fan (n=22) 9.0 

Boiler (n=23) 8.8 

Central air conditioning unit (n=31) 8.4 

Total 9.0 

iii. Net-to-gross estimates 

Below, we present the net-to-gross estimates for appliances and HVAC equipment. Overall, 
appliances have very high free-ridership, and conversely, low net-to-gross ratios.  

We completed analysis separately for 2011 and 2012 and then overall. We stratified by year 
for two reasons. First, 2011 may have experienced some lagging effects of the American 
Reinvestment and Recovery Act (ARRA), which provided incentives and significant tax credits 
for select qualifying equipment. Second, interviewing 2011 customers introduced the potential 
for considerable recall bias; the 2012 participants were interviewed closer to their date of 
participation (and subsequently decision making).  

Appliances. The analysis shows that the appliance net-to-gross ratio was higher for 2012 
than 2011 customers. In other words, the 2012 customers were more likely to indicate the 
program had an impact on their decisions.  

Water heaters resulted in the highest net-to-gross ratio of the three categories surveyed. The 
“white” appliances—clothes washers, dishwashers, refrigerators, and freezers—resulted in 
considerably lower net-to-gross values.  
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Table 3-12. 2011 and 2012 Net-to-Gross Estimates by Appliance Group 

Year 2011 2012 Overall 

Equipment kWh Therms kWh Therms kWh Therms 

Clothes washers & dishwashers (n=75) 6% 0% 22% 12% 8% 1% 

Refrigerator & freezers (n=66) 13% - 22% - 14% - 

Water heaters (n=57) 11% 4% 37% 34% 12% 8% 

For planning purposes, we recommend that the program use the net-to-gross ratios for 2012. 
The 2012 ratio is likely more realistic, as less time has passed between when the customer 
participated in the program. Furthermore, as of 2012, the rebates offered by MidAmerican are 
no longer competing for credit with federal- and state-level tax incentives. The significance of 
rebates provided through the various government initiatives likely diminished the program’s 
impact on customers’ decisions to upgrade to energy efficient technology. 

Despite the increase in net-to-gross from 2011 to 2012, the net-to-gross rates are still low for 
appliances. This low net-to-gross is likely being driven by a transformed market in Iowa. The 
residential equipment program has been offered, with variations, in MidAmerican’s Iowa 
territory for over 15 years. The program has reached a critical point in that the market 
appears to be transforming as reflected in customers’ and retailers’ reports of program 
impacts.  

"I think we would still sell [energy-efficient products]...It would be harder to sell 
because they don’t have that incentive, but we would still push it, because at end of 
the day, you still save the customer money. It would just be harder to close the deal 
without that incentive behind it."  

"If the rebates were gone, we would still push ENERGY STAR equipment. We’d have 
some growing pains, because we're so accustomed to having those rebates, but with 
a little bit of work, we can change how we do things and still sell that ENERGY STAR 
equipment. Some of those models are our best value anyway."  

Depending on the cost effectiveness of the measures, it may not be beneficial to continue 
offering rebates for equipment at the 20 percent above federal standard, as this efficiency 
level is becoming the “standard efficiency” in Iowa. There are still avenues the program can 
explore to continue offering rebates for high-efficiency appliances. For example, the 
Consortium for Energy Efficiency has a program for high-efficiency appliances that 
encourages efficiency levels exceeding that of ENERGY STAR, through multiple tiers.25 The 
Super-Efficient Home Appliances Initiative (SEHA) offers incentives that incrementally 
increase for appliances that extend above and beyond the ENERGY STAR standard.  

HVAC. Table 3-13 presents the free-ridership estimates for the HVAC Equipment program 
component. As with the appliances, both 2011 and 2012 free-ridership estimates were 
calculated.  

                                                
25

 http://www.cee1.org/resid/seha/seha-main.php3, accessed October 22, 2012. Permission to cite data 
provided to Tetra Tech by Sarah Griffith of CEE on November 1, 2012. 
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The net-to-gross results were highest for boilers and furnaces. There was also a marked 
increase in program influence for these measures from 2011 to 2012.  

Central air conditioning units, furnace fans, and heat pumps actually show a decrease in net-
to-gross from 2011 to 2012. A trend analysis will be presented further in this section. The 
evaluation noted a downward trend in central air conditioning efficiency levels rebated 
through the program in 2012, and those lower efficiency levels resulted in lower net-to-gross 
ratios as well.  

Table 3-13. 2011 and 2012 Net-to-Gross Estimates by HVAC Equipment 

 Year 2011 2012 Overall 

 Equipment kWh Therms kWh Therms kWh Therms 

Overall Boiler (n=41) - 15% - 56% - 19% 

CAC (n=75) 34% - 10% - 32% - 

Furnace (n=70) - 19% - 25% - 20% 

Furnace fan (n=48) 31% - 21% - 30% - 

Heat pump (n=85) 47% - 40% - 46% - 

As discussed above, for midstream programs is it important to also account for the influence 
of the program on the contractor market. Using a semi-structured interview guide,26 we asked 
contractors to estimate the program’s impact on their sales of energy-efficient equipment. 
Contractors’ results, while to be deemed qualitatively, agree with customers’ net-to-gross 
ratios. 

Overall, and across all HVAC measures, contractors estimate that the program has increased 
their sales of energy-efficient equipment by approximately 31 percent (weighted by total 
projects). Contractors with smaller numbers of projects are more likely to report the program 
has had very little impact on their sales. Conversely, contractors who have a higher number 
of projects are likely to estimate that the program has had a more significant impact on their 
sales. For future evaluation efforts, we believe a quantitative influential vendor approach will 
account for the program’s positive impact on contractors, particularly the larger contractors, 
which, in turn, will likely have a more positive impact on the free-ridership ratio.  

                                                
26

 Due to the nature of qualitative survey research, a quantitative adjustment factor cannot be 
calculated. These results are contextual only. 
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Table 3-14. Change in HVAC Contractor Sales per 
Contractor Self-reports

27
 

Total 
Projects 

Average 
Sales of EE 
Equipment 

Estimate of 
Efficient Sales 

without Program 

Percent of 
Program Impact 

on Sales 

161 80% 60% 20 

90 77% 72% 5 

66 80% 45% 35 

39 98% 98% 0 

35 98% 98% 0 

34 77% 38% 39 

23 70% 40% 30 

17 95% 95% 0 

17 70% 5% 65 

15 80% 60% 20 

13 90% 80% 10 

12 75% 75% 0 

6 100% 100% 0 

2 95% 95% 0 

1 90% 90% 0 

1 90% 80% 10 

1 85% 80% 5 

1 90% 90% 0 

1 85% 55% 30 

1 100% 50% 50 

Weighted 
Total 

83% 52% 31% 

iv. Trend analysis 

Tetra Tech staff conducted a trend analysis of most measures rebated through the program 
to identify if there are any differences in efficiency levels customers are purchasing between 
2011 and 2012 (using part-year data for 2012). This was of particular interest regarding 
HVAC measures, as we wanted to see if there would be a difference in efficiency trends now 
that the larger federal tax credit is no longer available to customers.  

There was no consistent trend in efficiency levels with the exception of central air 
conditioners, where we saw a clear trend towards lower efficiency measures from 2011 to 
2012. It is likely that this trend is due, in part, to the loss of additional incentives at the state- 

                                                
27

 Does not include contractors who were unable to provide estimates for sales percentages. 
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and federal-levels. Now that this confluence of factors has been dissolved, we see customers 
shifting towards lower efficiency levels again for this particular measure.  

Table 3-15. Central Air Conditioner Efficiency Level Trend 

SEER 2011 (n=5,243) 
2012 (part-year, 

n=2,277) 

14 49% 57% 

15 18% 20% 

16 30% 20% 

17+ 3% 3% 

 

3.4 PROCESS EVALUATION FINDINGS—CROSS-CUTTING  

The remainder of this section presents the process evaluation findings. Due to the diversity of 
this program in terms of measures provided and delivery channel (downstream, midstream, 
and upstream) we subdivide the reporting into the following four subsections: cross-cutting 
analysis, which includes program goals, objectives, and cross-cutting findings from the 
nonparticipant surveys; then findings for three program types: Residential Lighting, 
Residential Appliance Rebates, and Residential HVAC. 

3.4.1 Program goals and objectives 

The table below presents the program year 2011 target and achieved budget and savings. 
Overall, the program has underspent the overall budget by $674,291. On the electric side, the 
program has done very well, coming in on-target for savings, and undercutting budget targets 
by nearly $1.2 million. Keep in mind that this table includes the upstream lighting component, 
which dwarfs the overall kWh savings accounting for 49.2 MWh of the 64.7 MWh reported by 
the program.  

On the gas side, however, the program came up somewhat short of target, achieving 87 
percent of projected therms savings, yet overshooting the budget by half a million dollars. 
Given the low gas prices, and softened economy, we are commonly seeing therms impacts 
not being met by utilities across the country, including other utilities in Iowa. With this in mind, 
this particular analysis does not reflect underperformance.  

Table 3-16. Actual and Target Budget and Gross Savings for 2011 

Type Actual Budget Percent to Budget 

kWh budget $5,528,060 $6,703,000 78% 

kWh 64,681,563 65,558,791 99% 

Peak kW 12,073 11,587 104% 

Gas budget $5,460,649 $4,960,000 110% 

Therms 1,338,117 1,540,504 87% 
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On average, the lighting program costs approximately $0.02 per kWh saved. Not surprisingly, 
the non-lighting components, for both kWh and therms, come in at a much higher cost-per- 
savings unit (Table 3-17). 

Table 3-17. Average Cost per Unit Saved, by Program Component 

 Lighting Non-lighting Overall 

$/kWh $0.02/kWh $0.49/kWh $0.09/kWh 

$/therm NA $4.08/therm $4.08/therm 

3.4.2 Cross-cutting nonparticipant findings 

Tetra Tech completed a general population, or nonparticipant survey, with MidAmerican 
customers. These surveys were conducted to gather information on program awareness, 
interest, and use of different equipment types.  

Two-thirds of customers, when probed, indicated they were familiar with the Residential 
Equipment program—the highest level of awareness documented by nonparticipants. 
Approximately one-half of respondents that were aware of the program indicated that they 
have not yet participated in the rebate program. Furthermore, as seen in the figure below, 70 
percent of nonparticipants expressed at least some interest in MidAmerican’s rebate 
offerings; 27 percent of whom were very or extremely interested in the program. 

Figure 3-2. Interest in Participation in Equipment Rebate Program 

 

3.5 PROCESS EVALUATION FINDINGS—LIGHTING  

This section details the findings from the process evaluation of the Upstream Lighting 
component.  

30%

43%

20%

7%

Not at all interested Somewhat interested

Very interested Extremely interested
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3.5.1 Program design  

The lighting component of the program is an upstream design, implemented by WECC. 
Unlike the Appliance and HVAC program modules, which are downstream rebate programs, 
the lighting cost savings are delivered to participants at the point of sale. WECC leverages 
relationships with manufacturers and distributors of high-efficiency lighting to provide 
discounted lighting to utility customers through buy-downs that are taken off at the point of 
sale. Customers are typically notified of the program-funded price reductions through in-store 
displays. Retailers provide WECC with program sales, a proportion of which the retailers are 
reimbursed to effectively negate any losses in profit.  

The issue with evaluating an upstream component is twofold: (1) customers are not required 
to submit any information regarding the replaced bulbs, and (2) retailers rarely provide sales 
data sufficient to gauge the impact the program buy-downs have had on their sales. Given 
these obstacles, the most effective way to collect participant data to inform the process 
evaluation is through an intercept study. An intercept study requires trained interviewers to 
conduct brief interviews with customers purchasing the targeted measure. Intercept surveys 
are very costly, as well as time and labor intensive.  

Given the time limitations of this evaluation, participating customer feedback was not obtained 
for this report. The activities discussed herein are based primarily on database analyses, 
program staff interviews, and the nonparticipant customer surveys. 

Based on the 2011 CFL report provided by WECC,28 approximately 60 percent of program 
sales consist of 11- to 15-watt bulbs (Figure 3-3). While bulbs of wattages over 30 watts make 
up a very small portion of sales, bulbs of 26 to 30 watts are the second highest percentage of 
program sales, at 16 percent.  

                                                
28

 “MidAmerican IA CFL Report 2011.xls.” Provided by Wisconsin Energy Conservation Corporation 
(WECC) on April 20, 2012. 
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Figure 3-3. Percentage of 2011 Bulb Buy-Downs, by Wattage Category 

 
Given the changes in lighting standards brought about by EISA, the program will need to 
consider methods to compensate for the reduction in savings due to the increase in the 
baseline efficiency. The Energy Independence and Security Act of 2007 established 
increased lighting efficiency standards that effectively increase the baseline against which 
savings are achieved through energy efficiency lighting. These changes are being rolled out 
between January 2012 and January 2014. The intent of these standards is to increase the 
standard, baseline efficiency by approximately 25 percent. These standards will force the 
program to evolve to other areas, such as specialty bulbs.  

3.5.2 Program administration  

As discussed in Section 3.3, in 2011, the lighting component generated 49,201,209 kWh in 
gross savings. The lighting buy-down budget was underspent by 20 percent, while this 
program component met its targets. These buy-downs provide the program with a cheap but 
effective way to bolster program savings for a small investment. Interviews with MidAmerican, 
WECC, and retailers did not identify any significant program administrative issues around the 
lighting program.  

3.5.3 Data tracking 

The savings resulting from program buy-downs are reported to MidAmerican on a monthly 
basis. Due to the time required to receive final sales data from retailers, reporting is delayed 
one to two months from sales. Upon receipt of the sales data, WECC aggregates the data, 
providing MidAmerican with a spreadsheet summarizing buy-downs by retailer, wattage, and 
sector. WECC also provides actual sales data against goals to indicate their progress towards 
the end of year goals.  

Based on program staff interviews, the allocations of savings to the four primary sectors 
follows an algorithm based on coupon data from 2005 to 2008. These coupon data indicate 
where the bulb was going to be installed—farm, home, business, or multifamily unit. As seen 
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in the table below, the majority of lighting sales are attributed to the residential sector; 16 
percent of sales are distributed amongst the agriculture, commercial, and multifamily sectors.  

Table 3-18. Summary of Lighting Buy-Down Sales by Sector 

Sector 
Number of 

Bulbs kWh Savings 
Rebate 

Amount 
Percentage 
of Savings 

Agriculture 40,410.01 2,056,484.4  $43,530.85  3.7% 

Commercial 30,470.14 5,352,771.4  $32,883.07  9.6% 

Multifamily 30,872.14 1,574,909.7  $33,666.51  2.8% 

Residential 916,011.4 46,578,916.6  $986,527.53  83.8% 

Total 101,7764 55,563,082.2  $1,096,607.96  100.0% 

One difficulty with the allocation of program savings by sector is that the allocation 
assumptions are based on old coupon data. There is little evidence supporting or disproving 
that these allocations are still accurate by sector. Since we did not conduct intercept surveys 
as part of this evaluation for the reasons described earlier, we cannot verify whether these 
allocations are still valid.  

3.5.4 Program communication and marketing  

The nonparticipant survey effort included questions regarding customers’ knowledge of 
MidAmerican program offerings, such as the upstream lighting component. Only 21 percent of 
customers were aware that MidAmerican reduces CFL prices at select retailers (n=308). Of 
those who were aware of MidAmerican’s buy-down efforts, 12 percent said that they had 
purchased discounted CFLs.  

3.5.5 General customer characterization 

According to surveyed nonparticipants, 30 percent of households do not have any efficient 
bulbs installed inside or outside their homes, indicating there is still ample opportunity for bulb 
sales in MidAmerican’s territory. Of the households with efficient lighting installed, they report 
an average of 11.5 CFLs installed inside or outside their home (n = 215). If accurate, these 
statistics indicate that while there is still lighting potential, a large portion of homes have at 
least some CFLs installed, and of those interviewed a considerable number of CFLs. 

3.6 PROCESS EVALUATION FINDINGS—APPLIANCES 

This section details the findings from the process evaluation of the Appliance Rebate 
component.   
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3.6.1 Program design  

The appliance rebate portion of the program includes rebates for eight different measure 
types:  

 Refrigerators 

 Freezers 

 Clothes washers 

 Dishwashers 

 Water heaters 

 Window air conditioners29 

 Programmable thermostats 

 Hard-wired CFLs. 

Based on 2011 and 201230 program data, the appliance component of the program primarily 
rebated clothes washers, followed by refrigerators and dishwashers. Retailers interviewed 
concur that the majority of their sales related to this program are for these larger ticket items.  

Table 3-19. 2011 and 2012 Program Rebates by Measure Type 

 2011 2012 Overall 

Measure Count Percentage Count Percentage Count Percentage 

Clothes washer 12755 44.0% 1436 41.1% 14191 43.7% 

Dishwasher 4756 16.4% 682 19.5% 5438 16.7% 

Freezer 446 1.5% 74 2.1% 520 1.6% 

Hard-wired CFL 4 0.0% 0 0.0% 4 0.0% 

Refrigerator 7401 25.5% 920 26.3% 8321 25.6% 

Room air conditioner 304 1.0% 0 0.0% 304 0.9% 

Water heater 3315 11.4% 386 11.0% 3701 11.4% 

3.6.2 Program administration  

Interviews with MidAmerican Energy, A-TEC, and retailers did not identify any significant 
program administrative issues around the appliance component of the program. In addition, 
as discussed later in this report, customers reported high levels of satisfaction around time to 
receive rebate, which indicates the process is moving smoothly.  

 

                                                
29

 Not included in this process evaluation because these measures result in such low savings that the 
evaluation team felt a desk review would be sufficient in evaluating these measures. 

30
 Through August 8, 2012. 
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3.6.3 Program communication and marketing  

Customers’ first source of awareness is as would be expected for an appliance-type program. 
Customers typically first find out about the appliance component of the program through the 
retailer. The only exception to this is seen within the water heater category, where the 
customers first learned of the program from either the retailer or the contractor (26 percent, 
and 23 percent, respectively). This finding agrees with the observations made by contractors 
who compete with big-box stores for crossover appliances, such as water heaters.  

Table 3-20. First Method of Program Awareness by Equipment Type 

  

Clothes 
Washers and 
Dishwashers 

(n=68) 

Freezers and 
Refrigerators 

(n=66) 
Water Heaters 

(n=57) 

Retail store 77.9% 51.2% 26.1% 

MidAmerican utility bill insert 8.2% 11.0% 12.4% 

MidAmerican brochure 3.7% 2.9% 3.8% 

*Previous experience with the program 3.7% 0.2% 4.1% 

Contractor 3.3% 2.7% 23.4% 

Friend/family member/other business 1.5% 8.8% 4.5% 

MidAmerican website 0.7% 2.5% 7.6% 

Other 1.0% 6.6% 3.7% 

*Online 0% 3.1% 0% 

*Do not recall 0% 5.8% 3.4% 

*MidAmerican—General 0% 5.4% 11.0% 

 
Retailers reported provided information to customers upon purchase. The type of information 
varied by appliance type, as is seen in Figure 3-4. 
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Figure 3-4. Percent Received Program Materials by Rebated Measure Type 

 

Eleven trade allies reported having received marketing materials to promote the program, 
which include brochures and pamphlets for customers, stickers to place on qualifying 
equipment, and stand-alone signs. Some respondents counted the actual rebate forms as 
marketing materials. Some respondents would like to the program to offer other types 
promotional materials, as discussed below. 

"Any point of purchase material is always helpful, as kind of a last resort at the 
register. Any kind of, I guess I would call it a standee, or anything we could put up at 
the front counter to remind customers of additional savings." 

"I'd love to see more literature in the store too, just things that we can use to call out 
the program to customers. They sent me these triangular-shaped ENERGY STAR 
stickers—there are so few of them, that it's hardly worth me putting them up—but they 
call out an ENERGY STAR appliance. I put them on a model, and it says it's eligible 
for a rebate. I’d love more things like that, something magnetic that I could reuse." 

Currently, MidAmerican Energy offers assistance for trade allies on their Trade Ally Central 
website. According to contractors/retailers, the only issue with this is that it is difficult to find 
and rather difficult to navigate. If the program revised this website and communicated its 
existence more heavily to trades, it is likely the program could leverage this site to keep trade 
allies up to date on program activities without having to invest additional funds into 
supplementary materials. Furthermore, if retailers are knowledgeable about the most current 
program details, it lends credibility to the program and enables sales staff to be more 
influential when speaking with customers.  
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Additionally, several trade allies indicated that having savings calculators from MidAmerican, 
such as those offered by manufacturers, would be helpful in educating customers.  

3.6.4 Barriers to participation 

A recurring topic identified through interviews with contractors was the extent to which 
contractors must compete with big box stores for crossover appliances, such as water 
heaters. Competition with big-box stores forces contractors to avoid bidding out high 
efficiency water heaters to stay competitive with the big-box pricing.  

“I pay quite a bit more to get that 0.62 to meet their efficiency on their water heaters. 
And water heaters are always stickier because people walk in the box stores and see 
these water heaters for 350 bucks and wonder why I have to get 600 bucks for it. 
Water heaters are a sticky issue, because they can price those in the box stores. And 
then I get in trouble because then they do find out about your rebates and I have to 
say ‘Oh, I didn’t stick that particular water heater in there. I stuck in one that was price 
competitive with a box store.’ So we don’t even sell high efficiency water heaters here 
because I have to be competitive with the box stores.” 

Contractors are competing with big-box stores that sell water heaters that are, on average, 
$300 to $600 cheaper than the program-qualifying equipment. For example, a Rheem 50-
gallon 0.62 water heater costs around $975, while the same size water heater made by 
Kenmore can be bought at Sears for $375. To the average homeowner this is too great a 
difference in price to justify the additional energy savings.  

Another issue brought up by contractors regarding why they do not sell many water heaters 
through the program is that contractors do not believe the difference in efficiency between the 
rebated and non-rebated models is significant enough to make the sale based on return on 
investment alone. This makes them less likely to push higher efficiency models, especially 
when they are already competing with big box pricing. Contractors repeatedly indicated that 
the cost of the 0.62 water heater is not sufficiently offset by the $50 rebate. In general, the 
price difference between a 0.62 tank water heater and a 0.59, the next lowest efficiency level, 
is about $100. Contractors feel the difference between efficiency levels is not worth the 
additional investment for the customer. 

3.6.5 Program and MidAmerican satisfaction 

A. Participants 

In general, participants are very satisfied with the various program elements. Eighty percent 
of respondents indicated they were very or extremely satisfied with the time it took to receive 
the rebate, 87 percent were satisfied with the application process, and 77 percent were 
satisfied with the rebate amount. The only area in which customers were less satisfied was 
with regards to the installation contractor/retailer, with approximately 27 percent of customers 
expressing a lack of satisfaction. This is an area out of the program’s control. 
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Figure 3-5. Satisfaction with Program Elements 

 

B. Retailers and contractors 

Satisfaction with the program overall is quite high among retailers and contractors. 
Respondents on average rated their overall satisfaction as an 8.9 on a scale of 0 to 10, where 
0 was not at all satisfied, and 10 was very satisfied. Following are a few reasons cited for the 
high satisfaction: 

"Well, I never have to do anything else after the fact. You send the rebates 
[applications] in and it happens. Because oftentimes if we don’t get rebates taken care 
of, the customer comes back to us, even though it's you guys that owe them the 
money. So MidAmerican, they do what they say they're going to do, and they make it 
easy on the customer." 

"We haven’t had any troubles with customers getting their rebates back. The sheets 
are really friendly, very simple. I’ve never had a complaint saying that I’ve never 
gotten my rebate." 

When asked about the best aspects of the program, respondents mentioned the incentive 
and the rebate forms. While the levels may need to be altered for some appliances, the 
incentives remain a valuable sales tool for retailers. The paperwork requirements are not a 
burden, which contributes to the favorable impression of the program. Respondents most 
often mentioned communication and marketing materials as the areas where they would like 
to see improvement. Most participating retailers are also satisfied with the frequency and 
method with which they are updated on program changes (most report being updated 
monthly, quarterly or yearly). 
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3.6.6 Customer characterization 

The majority of program participants (99 percent) own their homes. Most live in single-family 
detached housing (87 percent), as seen below. The average year customers’ homes were 
built is 1973. Customers have lived in their homes for an average of 16 years. Generally, 
participants’ homes and water heaters are fueled by natural gas. 

Table 3-21. Home Characteristics 

   Percent 

Home type Single-family detached house 87.0% 

Single-family attached house (e.g., townhouse) 12.3% 

Apartment building with two to four units 0.5% 

Apartment building with five or more units 0.1% 

Square footage Less than 1,000 square feet 4.9% 

1,000 to 1,500 square feet 34.1% 

1,501 to 2,000 square feet 23.2% 

2,001 to 3,000 square feet 28.9% 

More than 3,000 square feet 8.9% 

Main heating fuel Electricity 7.6% 

Natural gas 86.5% 

Bottled gas propane 2.9% 

Fuel oil 0.8% 

Other 2.2% 

Main water heating fuel Electricity 12.8% 

Natural gas 82.9% 

Bottled gas propane 2.5% 

Other 1.8% 

A majority of participating customers are 45 years of age or older, have at least a bachelor’s 
degree, and have a household income of $75,000 or more.  
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Table 3-22. Customer Characteristics 

 Percent 

Age on last birthday 18–24 0.9% 

25–34 9.1% 

35–44 17.9% 

45–54 24.8% 

55–64 20.9% 

65 or older 26.3% 

Highest level of education Less than ninth grade 0.4% 

Ninth to twelfth grade, no diploma 0.8% 

High school graduate (includes GED) 12.2% 

Some college, no degree 16.1% 

Associate’s degree 8.9% 

Bachelor’s degree 34.8% 

Graduate or professional degree 26.9% 

Household income $10,000 to less than $20,000 5.0% 

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

$30,000 to less than $40,000 5.6% 

$40,000 to less than $50,000 7.3% 

$50,000 to less than $75,000 25.6% 

$75,000 to less than $100,000 19.4% 

$100,000 or greater 31.8% 

3.7 PROCESS EVALUATION FINDINGS—HVAC & SAVE 

This section details the findings from the process evaluation of the HVAC program 
component, including the SAVE Initiative. The process evaluation was designed around the 
key researchable issues identified in the methodology section.  
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3.7.1 Program design  

A. HVAC equipment 

The HVAC rebate portion of the program includes rebates for the following measure types:  

 Boilers 

 Central air conditioning units 

 Furnaces 

 Furnace fans 

 Heat pumps (air- and ground-source). 

Based on 2011 and 201231 program data, the program most frequently provided rebates for 
furnaces (59 percent overall), followed by central air conditioning units (24 percent overall).  

Table 3-23. 2011 and 2012 Program Rebates by Measure Type 

 2011 2012 Overall 

Measure Count Percentage Count Percentage Count Percentage 

Boiler 115 0.9% 11 0.9% 126 0.9% 

Central air conditioning unit 3015 24.2% 274 22.7% 3289 24.0% 

Furnace 7339 58.9% 729 60.3% 8068 59.0% 

Furnace fan 1192 9.6% 93 7.7% 1285 9.4% 

Heat pump 807 6.5% 102 8.4% 909 6.6% 

Upcoming projected changes in furnace standard efficiencies will need to be considered.32 
Many contractors are aware that on May 1, 2013 the federal standard for Iowa and other 
northern states for furnace efficiency level is proposed to become 90 percent.33 This will push 
the market even further towards high-efficiency furnaces. It is likely that the 92 percent AFUE 
furnace will remain the standard, as the difference in cost and efficiency of a 90 percent 
AFUE furnace compared with a 92 percent AFUE furnace is negligible.  

“I don’t think you’re going to be able to buy anything less than a 90 percent soon. Soon 
you won’t be able to buy an 80 percent furnace, so they’ll all be energy efficient.” 

“In 2013, everything north of the Missouri line, you’re not going to be able to put an 80 
percent furnace in so it won’t matter. It will be government regulation.” 

                                                
31

 Through August 8, 2012. 
32 

As of the distribution of this reporting, there were discussions amongst the US Department of Energy 
to eliminate the modifications to the furnace standards, which were slated to take effect as of May 
2013. 

33
 Energy Independence and Security Act of 2007, Title III – Energy Savings through Improved 
Standards for Appliance and Lighting. 
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It appears that if the rebate were to disappear, sales of minimum program-qualifying furnaces 
(92 percent efficient) would remain relatively constant with current levels. This is due to a host 
of factors that not only encourage contractors to recommend these efficiency levels with or 
without a rebate, but also due to a changing market which has moved towards designating 
these efficiency levels as the minimum standard to a large degree. Therefore, we believe that 
MidAmerican Energy should consider raising the minimum efficiency standard for furnaces to 
95 percent or higher to limit free-ridership within the participant population. 

Many factors motivate contractors to recommend and sell high efficiency equipment to their 
customers—brand loyalty; commitment to quality; changing industry standards; and the 
preponderance of federal, utility, and manufacturer incentives. Many contractors commented 
that equipment warrantees are a major factor that determines which efficiency level of 
equipment they recommend. For many, the warrantee is the most important aspect of the 
equipment they offer, far and away more important that any rebate or utility program.  

“With Ruud and Rheem, the high-efficiency model, the 0.62 standard vent, has an 
eight year warranty instead of the six year one that comes with the same efficiency 
standard. It makes the rebate more of a bonus.” 

“The warrantees are very important. Definitely more important than the rebate.”  

Changing HVAC standards have led many contractors, who at the start of their careers may 
have exclusively installed what would today be considered standard equipment, to exclusively 
recommend energy-efficient products. Federal regulations are part of this shift, most notably 
affecting air conditioning and furnaces, but manufacturers are another important element. As 
technology has improved and customers have come to embrace energy efficiency, highly 
efficient pieces of equipment have become much more affordable. Some manufacturers have 
shifted to higher efficiency to such a degree that they no longer manufacture certain lower 
efficiency equipment. 

“MidAmerican still offers a rebate for a 92 percent AFUE furnace, but my manufacturer 
doesn’t make that anymore. It’s been a changing culture where they have ramped up 
their efficiency of what they produce.”  

In addition to evolving federal- and state-level regulations, the “green” mentality is becoming 
more and more pervasive. Customers are increasingly seeking to replace their old, outdated 
equipment with the latest in energy-efficient technology as part of a growing preference for 
green technology. As customers become more and more energy conscious, contractors are 
forced to adapt to a changing market and must specialize in energy-efficient technology. 
Contractors continually point to the energy consciousness of customers as a motivating factor 
for their recommendations of high-efficiency equipment. 

“Well, most everybody is getting energy conscious. You tell them that everything is 
going up like everything else and they’ve got an old 50 or 60 percent efficient, and you 
tell them you can save them 30 to 35 percent, let’s face it, they are not hard to sell. 
Most people are pretty energy conscious.” 

The MidAmerican Residential Equipment program does not operate in a vacuum. Because of 
this confluence of factors, pinpointing the Residential Equipment program’s effect on 
contractors in a quantifiable method becomes a substantial challenge. Despite this, however, 
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evidence suggests that the influence of the program rebate has become limited, diminishing 
over time as the market and baselines have slowly climbed. This is not to MidAmerican’s 
discredit; the program, which has been in existence for over a decade, has contributed to this 
rise in baselines and standards. The challenge for MidAmerican now is to consider 
programmatic changes that will minimize free-ridership and maximize cost-effectiveness.  

B. SAVE component 

Tetra Tech completed interviews with 17 contractors identified as having participated in the 
SAVE initiative. Of the 17 contractors contacted, three had little to no experience with the 
initiative, as they were just beginning the process of certification and had very little experience 
with the program or could not recall having ever heard of the SAVE initiative, despite utility 
records indicating otherwise. The 14 contractors who were able to recall their experiences 
with the program were asked a variety of questions regarding their thoughts on the SAVE 
initiative.  

At the end of August, the program had certified a total of 655 contractors and issued 352 
electric spiffs and 393 gas spiffs.34 As mentioned above, contractor contact information and 
customer participation information was available, providing Tetra Tech with the number of 
completed projects, per contractor.  

Table 3-24. Average SAVE Projects by Project Participation Level 

Project Participation Mean n 

High participation 345.50 2 

Low participation 9.47 88 

Medium participation 93.29 41 

Nonparticipation 1.00 24 

Total 34.66 155 

As seen above, SAVE contractors have completed an average of approximately 35 SAVE 
projects. This, along with feedback from the Midwest Energy Efficiency Association (MEEA) 
and NCI, emphasizes that the program is still in its infancy.  

Even program proponents have concerns regarding the cost and time implications of the 
program. Most of the interviewed contractors mentioned the program requirements tend to 
translate into lost revenue. Contractors must invest two days’ time to attend the SAVE 
certification training, spend additional time on site with the customer ensuring the installations 
meet requirements, and spend additional time completing the paperwork required to receive 
the $50 spiff incentive. Some contractors said that they do the SAVE installations but are not 
reporting their activities because of time implications associated with reporting the statistics.  

                                                
34

 “SAVE #s.pdf” provided by Midwest Energy Efficiency Alliance (MEEA) on August 23, 2012. 
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“I would take a lesser rebate and not have to do so much stupid paperwork on my 
end. It would be different if the customer was doing it. … I think that they are getting 
pretty tedious, because I think that the people that are doing, saying to do the rebates 
have never gone out to do the project themselves to see how much work it is. That’s 
my big hang up with the program.” 

“Because we are only a two-man shop and we don’t really have time to go through 
that program. Do all of the paperwork and everything involved in it.” 

Not only are contractors required to spend more time on training and paperwork, but they are 
also spending extra time with the customer for the installation itself. On average, contractors 
estimate that implementing SAVE protocols for all HVAC installations will result in an 
additional one to two hours spent with the customer. Although they see the value added for 
the customer, they are also aware that the additional time spent with customers is time not 
spent bringing in additional revenues elsewhere. Approximately one-third of interviewed 
contractors mentioned that they provide SAVE installations at an additional cost to customers; 
rough estimates range between $150 and $250 more per installation; others plan on 
absorbing the additional costs.  

Contractors are also encountering additional costs in the form of purchasing additional tools 
needed to verify the installation (e.g., hydrometers, iPads or tablets for data input) or submit 
the spiff applications. With regards to submitting the data, contractors are provided access to 
the CommonCents software for $100 a month, or they can purchase a punch card plan that 
allows them to use the system to submit readings from one project at a time for those who do 
not perform HVAC installations consistently enough to warrant full use of the software 
throughout the year. The recurring investment required to utilize the ESI CommonCents 
software has actually prevented four contractors from pursing the receipt of spiffs, despite the 
fact that they perform the pre- and post-verification activities.  

 “I think that for starting to try to get everyone on it, its high. I think that MidAmerican 
should have to eat part of that since they want this program so bad. That’s just 
another cost for me, overhead cost for me. It goes back to the perks again. We get 
$50 for the spiff, but then we’ve got to do at least three a month to start making some 
money. It’s always falling on us as heating and air contractors to market it, to get it 
going, to do it, and then we got fees and charges. … We got a guy that’s going to be 
out there two hours and it just keeps costing us more and more to sell it. It sounds like 
to me that MidAmerican is just coming up with the program and saving them money 
and costing me money.” 

The program needs to ensure that it is being cognizant of all the implied costs associated with 
the SAVE initiative. Contractors are very concerned about time and money implications and 
how their bottom lines are affected by the program.  

3.7.2 Program administration  

A. HVAC equipment 

Contractors interviewed through the course of the evaluation consistently stated that the 
equipment that they most strongly encourage customers to purchase qualifies for 
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MidAmerican incentives, as shown by the table below. For nearly every equipment type, the 
efficiency level most strongly recommended by contractors matches or exceeds the minimum 
level incentivized by MidAmerican’s Residential Equipment program. Furthermore, 
contractors consistently indicated that they would continue to recommend program-qualifying 
equipment even in the absence of a rebate. 

“If the rebate program were not available, none of the equipment that I recommend 
would change.” 

“With or without the program I would still run this business the same. That isn’t going 
to change how I do things… I’m still going to recommend the high-efficiency stuff to 
people that I think they should be looking at it depending on cost, what their bills are, 
and those sorts of things.” 

Below, we present the minimum efficiency ratings contractors recommend to customers. In 
almost all cases, with the exception of water heaters, contractors are pushing equipment 
efficiency levels that meet or exceed program requirements. This suggests that the baseline 
for equipment has been raised and that the program should adjust accordingly. Additionally, 
given the higher costs of super-efficient equipment, the program may also need to examine 
rebate amounts to ensure the rebates incentivize the move upwards. 



3. Residential Equipment  

3-41 

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

Table 3-25. Minimum Efficiency Level Recommendations by Contractors 

Contractor Furnace Boiler 
Central Air 

Conditioner 
Ground-source 

Heat Pump 

Air-
source 

Heat 
Pump Water Heater 

1 95% 92% 14 SEER Program qualifying 16 SEER - 

2 95% - 14 SEER - 15 SEER < 0.62 

3 - - - - - 0.62 

4 95% 80% 14 SEER - 14 SEER 0.62 

5 92% Unknown 16 SEER Program qualifying 15 SEER - 

6 95% - 13 SEER - 15 SEER - 

7 95% Unknown 14 SEER Unknown 14 SEER Unknown 

8 - - - - - 0.94 

9 95% - 14 SEER Unknown 15 SEER 0.93 

10 - - - - - 0.62 

11 - - - - - 0.62 

12 95% 90% 14 SEER - 14 SEER < 0.62 

13 95% - 14 SEER Unknown 14 SEER - 

14 95% - 14 SEER Program qualifying 14 SEER Unknown 

15 - - - - - 0.62 

16 95% - - Program qualifying - - 

17 95% - 14 SEER - - 0.62 

18 - - 15 SEER - 15 SEER - 

19 - - - Unknown 15 SEER - 

20 94% Unknown 14 SEER - 15 SEER Unknown 

21  95%+  19 SEER Program qualifying 16 SEER - 

22 95%+ - 16 SEER Program qualifying - 

23 Refused Refused Refused Refused Refused Refused 

24 Refused Refused Refused Refused Refused Refused 

25 90%+ 90%+ 14 SEER Program qualifying - 

26 95%+ 90%+ 15 SEER+ Maximum efficiency - 

27 95% 90% 14 SEER - - - 

28 95%+ - 16 SEER - - 0.94 

29 95%+ 90%+ 19 SEER+ Maximum efficiency - 

30 95%+ - 15 SEER - - - 

31 95% - - Maximum efficiency 0.94 

32  95%+ 90%+ 16 SEER+ Maximum efficiency - 

33 95%+ - 14 SEER+ Maximum efficiency Lowest cost 
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Contractor Furnace Boiler 
Central Air 

Conditioner 
Ground-source 

Heat Pump 

Air-
source 

Heat 
Pump Water Heater 

34 95%+ 90%+ 16 SEER+ Maximum efficiency  

35 95%+ 92%+ ES - - - 

36 95%+ 90%+ 15 SEER+ Maximum efficiency Lowest cost 

37 Refused Refused Refused Refused Refused Refused 

Contractors also consistently expressed a strong desire to provide high-quality service and 
equipment to their customers. Many contractors’ businesses, especially those operating in 
small towns or rural/semirural communities, rely on word of mouth among neighbors as well 
as repeat business and service calls. Given this, contractors throughout MidAmerican’s 
service territory have strong motivations to provide high-quality equipment to their customers. 
Customers are seen as an investment; delivering value is the number one method of making 
sure that the investment pays off in the long term. Furthermore, contractors take great pride in 
this commitment to quality and value and often look down on “cut-and-run” contractors and 
their “off-the-back-of-the-truck” equipment.  

“As a business owner, a practical person, in a smart community, I want to give the 
customer the best bang for their buck, I don’t want to sell builder models, or get the 
customer the cheapest model. I won’t be able to stay afloat then. So it’s a huge 
incentive for me as a business owner to sell high efficiency.” 

“If they’re wanting to buy ‘bottom-feeder units’ I don’t even waste my time, because 
you’re buying a Cadillac system that’s going to save you thousands of dollars over the 
life of the unit, and you’re wanting to buy the builder’s model Cadillac. I just don’t play 
that game.” 

“I’m offering them comfort solutions. I don’t want to put something in your home that’s 
going to be an energy hog. I want to put something in your home that’s actually going 
to save you money on your energy bill. Oh, and by the way, by working with the utility 
we can get you a rebate. So, is it a close-the-deal benefit? No. But it’s a side benefit. It 
says ‘We’re not going to cheat you and throw the cheapest thing in your home.’ I’m 
looking at this customer as a 20-year investment for me.” 

In our evaluation, contractors expressed a need for higher incentives at these higher 
efficiency levels, as demonstrated by the comments below: 

“Now with the 16 SEER there’s not an extra incentive, and it’s going to cost the 
customer a couple grand more, so I don’t sell much 16 SEER because of what the 
utility offers for it. But I grew up in Northwest Iowa, and they have Iowa Light and 
Electric company. It’s a rural electric cooperative, and they give $600 for a 16 SEER 
air conditioner. So, you start talking that kind of rebate, then I can start promoting 
more efficient equipment at that point. It’s hard to justify a 16 SEER from a 14 SEER 
when it cost an extra $2,000 and for return on investment, you’re only going to see a 
$200 difference in operating cost over its lifetime.” 
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“It almost needs to be separated more. If you are going to spend $1,000 more on the 
unit, let’s up the rebate by $300 or something… Air-to-air heat pumps are the same 
way. It is hard selling the 17 SEER heat pumps, that’s for sure. The price just jumps 
up… It’s hard to get them to do it now with the rebate to go up to that higher next step, 
the 17’s or whatever.”  

Contractors touted the rebate’s role in pushing customers to install ground-source heat 
pumps. While it can cost up to $30,000 to install (as compared with the $2,500 92 percent 
AFUE furnace), the ground-source heat pump is eligible for more than $2,000 in MidAmerican 
rebates, not to mention the 30 percent federal tax credit and the discounted electric rate 
(compared to a $100 dollar rebate for the 92 percent AFUE furnace). These rebates are 
significant in encouraging customers to consider the investment in the geothermal system.  

“I think that it’s made a big difference, especially when we are selling geothermal, 
when you can explain to them the amount of money that they save.” 

“Geothermal for sure, if that went away it would make a big difference.” 

“It does help sell it, and I’ll tell you, with the geothermal, with the programs they got 
now it’s actually about as cheap as a high-efficient furnace and air natural gas 
furnace…it’s just really the 30 percent tax federal tax credit and then your rebate from 
MidAmerican, plus they give you a better rate on your electricity…God, it almost sells 
itself.” 

Contractors explained that that the MidAmerican rebate, which seemingly pales in 
comparison to the much larger federal tax credit, is very important for customers because of 
the more timely receipt of payment. While the tax credit can take up to a year to be received, 
the MidAmerican rebate comes within 30 days. This alone is apparently a significant incentive 
to customers, far beyond the “frosting on the cake” or “bonus” description typically used to 
describe other HVAC rebates. As a result, customers are more likely to consider geothermal 
systems, which are a highly lucrative source of business for contractors. If the rebate were to 
disappear, fewer customers would consider making the investment to install a geothermal 
system: 

“If we’re just talking MidAmerican, I would say 20 percent less [would consider 
geothermal]). If you’re talking the federal tax credit too, I would say 50–60 percent 
less.” 

Taking these findings into consideration, we believe that rebates for geothermal systems 
should remain the same. It is clear from our research that the MidAmerican rebate for 
geothermal systems is encouraging customers who would not otherwise consider making the 
investment to do so, primarily due to the fact that the rebate from MidAmerican is more 
quickly received than the federal tax credit.  

B. SAVE component 

Several contractors expressed that they do not necessarily follow SAVE protocols for all 
customers, contrary to the program stance that all installations can result in energy savings. 
Reasons for deviating from this expectation generally center on homes in various states of 
neglect and tight customer budgets.  



3. Residential Equipment  

3-44 

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

“We don’t necessarily do it automatically on all of them. We aren’t really doing it on 
that big of a percentage of them. … I know that they say all the time there is. I think 
typically maybe 30 percent of them that need more of that type of service. First of all, 
some of the houses, the people aren’t going to spend the money on the duct work and 
the pipes. They aren’t going to spend the money anyway.” 

At this point in time, the program is implemented only for full equipment installations (e.g., 
new homes or complete replacement of HVAC systems); however, the program could explore 
opportunities to incorporate SAVE protocols with HVAC tune-up initiatives. Only a small 
portion of installations are new or full installations. Many contractors spend the majority of 
their time working on existing systems. Rolling the program out to include tune-up 
opportunities would likely result in a higher number of qualifying projects. Furthermore, 
expanding the program design will give contractors more viable and wide-ranging marketing 
and revenue streams to explore as well as garner more potential savings for the program.  

There are multiple areas in which the program has excelled and resonated with contractors. 
One particular area was the SAVE training itself. Almost all contractors were impressed by 
the quality and content of the training. Comments included: 

“I found it extremely useful. Particularly for the resistance through certain filters.” 

“Well, the [competing] contractors, they saw our ad columns. We had other 
contractors doing business with other people, and we would show them the 
knowledge that we had from the SAVE program and training that we went through. 
We could actually show them on paper and they were impressed.” 

Contractors so positively regarded the training that several suggested the program offer 
annual or biannual workshops to help contractors maintain their knowledge about SAVE 
installations or provide regular follow-up materials contractors can use to refresh their 
understanding of HVAC systems and SAVE protocols.  

“A refresher after a couple of years. A short refresher would be a good idea.”  

One contractor was so impressed with the program that he organized a training to take place 
at his facility. All contractors in his area, including the competition, were invited to attend. His 
only criticism of the program was his desire for the program staff to take a more aggressive 
stance on training and implementing the program. 

“I think that if MidAmerican would take the bull by the horns and do this instead of 
having me do it. [People] who have the capability of getting more people who are a lot 
more knowledgeable than I am, that would be a big improvement in the area.” 

Considering ways to enhance the lasting effects of the training, whether through annual 
refresher courses or through reference materials for contractors would likely benefit the 
program in that it ensures contractors remain up to date regarding quality air- and duct-
sealing procedures. MidAmerican could consider adding these types of materials on their 
Trade Ally Central webpage. That way, contractors have the additional information at their 
fingertips. Another opportunity MidAmerican could explore would be organizing local area 
trainings for contractors in conjunction with a larger local operation. This would possibly 
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influence the smaller contractors in that they are seeing model operations embracing the 
SAVE protocols.  

3.7.3 Data tracking 

The 2011 Residential Equipment program transitioned to the newer EEMIS system. The type 
and level of data captured in the tracking system was sufficient to evaluate, and verify, 
program impacts. Relevant information—such as HVAC equipment type, rebated efficiency 
level, rebate amount, and date—were included in the data tracking. 

3.7.4 Program communication and marketing  

A. HVAC equipment 

The HVAC component of the program is primarily being marketed and communicated to 
customers as intended—through the contractors—although it was surprising that a good 
number of respondents also mentioned a retail store as well. Customers typically first find out 
about the program through the contractor—between 37 and 51 percent mentioned contractor. 
For furnaces and heat pumps, word-of-mouth recommendations were also frequently cited 
(19 percent for each measure type). Customers that purchased central air conditioners and 
furnace fans also mentioned first hearing about the program awareness through a retail store. 
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Table 3-26. First Method of Program Awareness by Equipment Type 

 

Boiler 
(n=42) 

Central Air 
Conditioner 

(n=75) 
Furnace 

(n=70) 

Furnace 
Fan 

(n=48) 
Heat Pump 

(n=85) 

Contractor 50.8% 40.3% 40.3% 36.2% 37.0% 

Retail store 14.3% 16.5% 11.3% 16.1% 10.1% 

MidAmerican utility bill insert 9.1% 12.0% 7.4% 7.7% 7.7% 

Friend/family member/other business 9.1% 0% 7.1% 19.2% 19.3% 

MidAmerican website 5.2% 14.7% 9.7% 3.7% 2.7% 

Do not recall 5.2% 3.4% 6.5% 4.0% 0.2% 

Radio 2.6% 0.2% 0% 0% 0% 

MidAmerican brochure 1.2% 5.7% 3.2% 0.6% 2.2% 

Other 1.2% 0.4% 3.5% 0.3% 0.5% 

Previous experience with the 
program 

1.2% 0.2% 3.7% 0% 3.0% 

MidAmerican call center 
representative 

0% 0% 0.2% 0.6% 2.2% 

Home show/conference/trade show 0% 0% 0% 0% 4.7% 

Newspaper 0% 0.2% 3.5% 3.7% 6.7% 

Television 0% 3.1% 0% 7.4% 0.2% 

Online 0% 0.4% 3.2% 0% 3.0% 

MidAmerican - General 0% 2.9% 0.4% 0.3% 0.5% 

With regards to program marketing and information, HVAC contractors (including SAVE 
contractors) say they generally receive adequate information to provide to customers on how 
to save energy and the extent to which their equipment could garner energy savings for the 
customer. Additionally, it appears that contractors are generally informing customers of ways 
to maintain their equipment, including how to set temperatures.  
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Figure 3-6. Percentage of Customers Reporting Receiving Program Materials by Rebated 
Measure

 

B. SAVE component 

Customers whose contractors were SAVE certified and installed their equipment through the 
SAVE initiative may not have been aware of their participation. That trend appears to be 
changing. The survey asked customers flagged as SAVE participants whether they were 
aware the installation followed SAVE standards. Only 14 percent of 2011 participants said 
they heard of SAVE prior to the survey. This statistic doubled to 33 percent for 2012 
participants, indicating that contractors are more frequently communicating with customers 
regarding SAVE.  
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Figure 3-7. Percentage of Customers Hearing of SAVE Initiative Prior to Participating in Survey 

 

At this point in time, the SAVE initiative is grappling with gaining traction with contractors. To-
date, over six hundred contractors have been certified to perform SAVE installations for 
customers in MidAmerican’s territory; however, contractors have made only 35 installations 
on average (approximately 5,400 total projects through the end of August 2012). This 
average is slightly inflated, as it includes the two contractors deemed as high savers (each 
having an average of 346 installations). Without the two high savers, the average drops to 
approximately 30 installations per contractor.  

At the time of the interviews, the program was not being directly marketed to customers, and 
several interviewees expressed that they currently were not pushing SAVE installations to 
customers. Discussions with program staff confirmed that the program has yet to be marketed 
to customers.  

3.7.5 Barriers to participation 

A. HVAC equipment 

Interviews with HVAC contractors and participants who were not involved in the SAVE 
component revealed minimal barriers to participating in the program outside of the typical 
hurdle of associated cost of installing the new equipment.  

B. SAVE component 

In many cases, contractors are not buying into the program. Reticence towards implementing 
SAVE protocols with all projects tends to correlate with the size of the contractor’s company—
the smaller the firm, the more likely they are to resist adopting the procedures. Coupled with 
the cost and time implications, smaller firms are more likely to have a negative view of the 
program. Whatever the reason, at the end of the day, the program is missing savings from 
these contractors. Based on interviews with contractors, many feel they need to invest in 
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iPads or other mobile technology that will allow them to input their data directly into the web 
application. Although many of the contractors might be interested in making this investment, 
they were unaware that they did not have to purchase mobile technology—the SAVE 
software offers printouts of the required inputs for contractors who cannot afford to invest in 
the new technology.  

In general, contractors see how the program requirements benefit the customer. Nearly all 
contractors expressed that they were planning to increase their level of participation through 
the program and were aware of how the standards would help them deliver better products 
and services to their customers.  

“With the SAVE certification, you are actually doing testing to verify certain 
performances and energy ratings. Fine-tuning the equipment with the ductwork. There 
are a little more steps involved.” 

“Before we do the installation, we are doing a SAVE testing before, and you are 
supposed to do a SAVE testing after, because then you can provide some evidence or 
knowledge of exactly of what the unit is doing before and what the unit is doing now.”  

Based on contractor feedback, it seems likely that contractors will not increase their level of 
participation until there is more demand from customers. Now that a sufficient number of 
contractors have been trained to use SAVE protocols, the program needs to stimulate 
customer demand, which, in turn, will stimulate full contractor buy-in. The spiff offered to 
contractors for each successfully reported SAVE installation is not currently enough to 
motivate contractors to, in general, roll the program out to MidAmerican’s Iowa customers. To 
initiate contactor buy-in, the program needs to move forward with marketing efforts targeting 
the education of the customer. In the event that MidAmerican customers begin requesting 
contractors to perform SAVE protocols on their installations, contractors will provide what is 
demanded by the customer—quality efficient HVAC installations.  

As observed during program staff interviews, there are inconsistencies with how the program 
data can be collected, emphasizing the need for consistent communication to all of the key 
players involved. 

“Well, every minute counts and every penny counts, but, I mean, if you even look at it 
in a bigger perspective, you know, they're like, well, you're asking us to do this, and 
then you're requiring us to use the software. And then MidAmerican's saying, well, no, 
you can do it for free. Just do it on paper. And then [the program] is saying, well, we 
don’t want it on paper, because we don’t want to handle the paper. So anyway, that's 
the issue there.” 

The program should communicate data submission expectations clearly and decide if paper 
forms are acceptable or not. Additionally, whether during training or through regular program 
communications to trade allies, the program should emphasize the availability of the printable 
forms. Another way the program could consider increasing contractors’ likelihood to complete 
and submit the verification data would be for MidAmerican to pay for the software so 
contractors do not have to incur another additional cost.  

Another barrier to participation is that SAVE protocols are provided only for new or 
replacement installations, which is difficult for many of the smaller contracting firms, as they 
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do so few of these installations. Expanding the SAVE initiative to include HVAC tune-ups 
would likely be positively received by contractors. As one program staff member explained:  

“So this guy buys into SAVE, he's going to be doing, he's going to be in somebody's 
home, let's say five times six is 30 times a day, five days a week, he's going to be in 
somebody's home 150 times that week. And yet only one out of 150 will he actually be 
installing a new unit and running the testing and recording the testing, you know. And 
from a contractor's perspective, the margin on that, they make like two percent… But 
where it really gets interesting there is most of these guys will tell you that if a system 
is underperforming, like most of them are, that it oftentimes is not the unit, it's the duct 
system that goes throughout the home. If you ever did a duct renovation, they'll make 
like 60 percent margin on those. They love those projects. So, you know, if SAVE was 
ever expanded as an alternative to existing installations, then they could use it to 
uncover real high-margin sales opportunities.” 

Expanding the program to incorporate tune-ups would likely bolster program-achieved 
savings, with a relatively minimal increase in administration, with the exception of spiff 
processing and the quality assurance checks performed by A-TEC. This option should be 
considered after a detailed impact evaluation has been completed to verify the savings 
achieved through SAVE installations. 

3.7.6 Program and MidAmerican satisfaction 

A. HVAC equipment 

In general, participants are very pleased with the various program elements offered through 
the HVAC Equipment program offering. Nearly 90 percent of respondents indicated they were 
very or extremely satisfied with the time it took to receive the rebate and the application 
process. Customers are also extremely pleased with the installation contractor—
approximately 90 percent stated they were very or extremely satisfied with their contractor. 
Customers were least satisfied with the size of the incentive, although not strikingly so. 
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Figure 3-8. Satisfaction with HVAC (Non-SAVE) Program Elements 

 

As with general HVAC installations, SAVE participants have very high regard for the program. 
The biggest difference from the general HVAC installations is that customers were slightly 
less enthusiastic about the time it took to receive the rebate—77 percent said that they were 
very or extremely satisfied. 
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Figure 3-9. Satisfaction with SAVE Program Elements 

  

3.7.7 Customer characterization 

The following characteristics are presented for the HVAC and SAVE customers, as there 
were no observed differences between the two groups in their characteristics. Nearly all 
customers own their homes (99 percent), of which 94 percent are single-family detached 
homes. On average, the median year that customers’ homes were built is 1966 (mean year of 
1962). Customers have lived in their homes an average of 21 years (median of 16 years). As 
with appliances, the most common fuels used for heating homes and water heaters is natural 
gas (90 percent and 85 percent, respectively). 
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Table 3-27. Home Characteristics 

   Percent 

Home type Single-family detached house 93.6% 

Single-family attached house (e.g., townhouse) 5.1% 

Apartment building with two to four units 0.1% 

Other 1.2% 

Square footage Less than 1,000 square feet 12.2% 

1,000 to 1,500 square feet 37.5% 

1,501 to 2,000 square feet 18.0% 

2,001 to 3,000 square feet 28.0% 

More than 3,000 square feet 4.3% 

Main heating fuel Electricity 4.6% 

Natural gas 89.9% 

Bottled gas propane 2.3% 

Fuel oil 0.0% 

Other 3.1% 

Main water heating fuel Electricity 12.9% 

Natural gas 85.0% 

Bottled gas propane 1.8% 

Other 0.4% 

The majority (67 percent) of respondents are 55 or older. Approximately one-third of 
participants reported household incomes of over $100,000. Another third have incomes 
exceeding $40,000, but less than $100,000.  
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Table 3-28. Customer Characteristics 

 Percent 

Age on last birthday 18–24 0.0% 

25–34 6.9% 

35–44 8.3% 

45–54 18.2% 

55–64 35.4% 

65 or older 31.2% 

Highest level of education Less than ninth grade 1.1% 

Ninth to Twelfth grade, no diploma 0.4% 

High school graduate (includes GED) 24.6% 

Some college, no degree 17.1% 

Associate’s degree 9.0% 

Bachelor’s degree 23.2% 

Graduate or professional degree 24.7% 

Household income Less than $10,000 1.7% 

$10,000 to less than $20,000 6.7% 

$20,000 to less than $30,000 8.6% 

$30,000 to less than $40,000 8.9% 

$40,000 to less than $50,000 14.8% 

$50,000 to less than $75,000 17.9% 

$75,000 to less than $100,000 9.3% 

$100,000 or greater 32.3% 

3.8 CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes the key findings from the program’s process and impact evaluations, 
followed by recommendations for adjusting energy savings and recommendations for 
program design and implementation. 

MidAmerican Energy has offered variations of the Residential Equipment program to their 
customers for over 15 years. In that time, the market has seen considerable shifts in 
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baselines and codes, including shifts in the HVAC baselines, an influx of funding through the 
ARRA, and more widespread adoption of ENERGY STAR rated products. Looking into the 
next program cycle, it is clear that the market will continue to shift, particularly given the 
changing environment in codes and standards that will be brought about through EISA. It will 
be important for the program to adapt to this changing market to optimize its cost 
effectiveness and its impact on moving customers to higher-efficiency equipment. The SAVE 
program is one such initiative to consider alternative savings opportunities in light of the 
market transitions. 

The Residential Equipment program operates as two subprograms—upstream lighting, 
implemented by WECC, and non-lighting equipment, implemented by A-TEC. The non-
lighting component can be further subdivided into two additional groups—downstream 
appliance rebates, which are pushed into the market primarily through retailers, and 
midstream HVAC rebates, which are primarily marketed to customers through the HVAC 
contractor infrastructure. Water heaters are promoted through both retailers and contractors, 
although for the purposes of this analysis, they are grouped into the appliances category. 

The impact evaluation consisted primarily of a desk review of engineering algorithms and 
analysis of data captured in the tracking system and related impacts. The evaluation team 
found that the tracking system followed the algorithms with the exception of one measure—
natural gas furnaces. The impact evaluation also reviewed the key inputs used to calculate 
the impacts and found most to be reasonable, although recommended additional points of 
hours of use and cooling degree day references for weather-sensitive measures.  

Additionally, the impact evaluation verified receipt of measures and attributable savings (net-
to-gross) through a telephone survey of program participants. Customers were randomly 
sampled for all program components with the exception of the upstream lighting.35 Customers 
verified the receipt of measures documented in the tracking system, which also validated the 
completeness of general measure-level data entered into the system. No additional 
adjustments were made to the gross savings based on the verification surveys. 

Although typically an impact-related activity, net-to-gross analysis was completed to support 
process and program design efforts. A high net-to-gross indicates program attribution, and a 
low net-to-gross typically suggests there are other issues at play, such as market 
transformation, too low of an incentive, etc. The analysis showed varying levels of net-to-
gross, with appliances receiving the lowest rating. Customers surveyed in 2012 generally 
reported higher levels of net-to-gross, likely due to less recall bias and due to the reduction of 
other funding sources, such as ARRA investments and substantial tax credits.  

The process evaluation found no significant administrative or marketing efforts. Customers 
were satisfied with all elements of the program; however, customers were noticeably less 
satisfied with the SAVE initiative, particularly the level of rebate for that effort.  

Retailers and contractors reported the value of the program in their ability to upsell 
equipment. On average, HVAC contractors projected that they sold 30 percent more high-
efficiency equipment than they would absent the program. 

                                                
35

 Intercept surveys or a large-scale general population survey would be necessary to speak directly 
with those customers—activities that are outside of the scope and timeline of this project.  
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SAVE is a new program initiative that will warrant further evaluation in the coming years. The 
program has enlisted over 600 trade allies, but few (about 35) are active in the program. They 
report internal barriers to participation, including upfront costs for the software and materials, 
with smaller trade allies being most vocal in their concerns. It is not unusual for new program 
components to be met with resistance and dissatisfaction; however, given the importance of 
the trade infrastructure to this program, these findings could indicate a need for increased 
communication, training, and approaches for incentivizing trade allies appropriately to 
encourage participation. 

3.8.1 Recommendations for savings adjustments 

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

A. Lighting 

Ensure WECC and MidAmerican program records match. The evaluation team was 
unable to reconcile MidAmerican claimed savings with WECC reports, with WECC claiming 
higher number of bulbs sold than the MidAmerican tracking system documented. 
MidAmerican and WECC should work together to ensure the final year-end counts reported 
by WECC match the counts claimed in the program tracking system.  

Claim savings by specific lamp wattage. The program implementer provides data that is 
far more detailed than presented by MidAmerican to the evaluation team. Base assumptions 
and calculations cannot be verified without reviewing the specific lamp wattages. Coupled 
with using the reported savings from the program implementer, this recommendation will 
improve the accuracy of claimed savings and avoid the issue of data documentation or other 
potential errors. 

Adjust hours of use and peak kW savings factors. Hours of use currently being used 
appear high for residential applications. The evaluation recommends using 949 annual hours 
of use or hours of use based on a MidAmerican lighting study. Similarly, peak kW methods 
and metrics should be updated. Absent a clearly documented load shape, the evaluation 
recommends defaulting to 10.8 percent of gross wattage savings. 

Evaluate assumptions regarding sector breakouts and document tracking system 
practices. The current method of adjusting sector breakouts appears to be based on 
historical coupon incentives and customer sector self-reports. It is unknown whether the 
current markdown approach or changes in lighting purchasing patterns create a different 
sector result than assumed by MidAmerican. Further, the approach of entering data into 
sector specific data for claimed savings should be clearly documented. In alignment with our 
other recommendations, sector breakout documentation will enable more accurate verification 
and reduce the potential for large verified gross adjustments. 

Update algorithms and assumptions to reflect the 2007 Energy Independence and 
Security Act. The current algorithms do not reflect changing EISA lighting standards. 
Baseline assumptions should be changed reflect these standards. The standards roll out for 
different wattages of lamps from 2012 through 2014 and will result in lower savings for those 
and future years.  
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Evaluate and incorporate additional factors into program algorithms. These additional 
factors include in-service rates, heating and cooling effects, and in-service rate effects relative 
to EISA (through at least 2014). Heating and cooling effects are not widely understood, but 
potentially significant. Further, a methodology for addressing the impact of non-MidAmerican 
utilities and non-utility fuels in relation to heating effects should be incorporate to avoid 
misallocating the effects and unreasonably penalizing MidAmerican for heating effects. 

B. Appliances 

Appliance algorithms need to be updated to reflect the current federal standards for 
the equipment unless the Iowa market has significantly different appliance stock 
available for the new construction market. If the lower 2007 federal standard for 
dishwashers instead of the updated 2010 federal standard is retained for the new 
construction dishwasher measures it should be supported with a local study showing that 
lower efficiency baseline stock was readily available for purchase during the program year. If 
the program wishes to continue to keep the clothes washer baseline higher than the federal 
standard, then the evaluated savings will need to be reset to the lower claimed savings. 

The dishwasher savings calculation should include an upper limit allowance to be 
claimed. This is to prevent the possibility of user errors that permit savings claims of 
greater than 160 annual therms saved for a single dishwasher. These errors have 
resulted in excessive overestimates of savings given the fact that typical dishwasher savings 
is less than ten therms annually. 

C. HVAC and SAVE 

Modify the EFLHH and EFLHC to be consistent with the ENERGY STAR central air 
conditioning and air-source heat pump Excel calculators based on Table 3-4. 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 3-4 from locations on the Iowa Environmental Mesonet. The 
current practice is to use a deemed HDD and CDD value. 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.  

Utilize approved engineering algorithms to develop savings values for all measures. 
The energy values for the Gas Furnace < 225 measure in the EEMIS database appears to be 
significantly understated and did not use the “IMPACTS FOR EEMIS - RESIDENTIAL 
EQUIPMENT” algorithm below. Using the algorithm and adjusting the HDD by zone the 
realization rate for this measure is 227 percent.  
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All measures algorithms in the database should be reviewed for accuracy and consistency. 
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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 energy 
savings using the prescribed algorithm for the following measures: 

 Database file IA_98856_RES_EQP_GAS: 

-  EEMIS database - SAVE FURNACE 

 Database file IA_17802_RES_EQP_ELE:  

- EEMIS database – SAVE CENTRAL AIR CONDITIONER 

- EEMIS database – SAVE HEAT PUMP 

3.8.2 Recommendations for program design and implementation 

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

A. Cross-cutting 

Separate upstream lighting component into unique program. The successes of the 
lighting components are masking the performance of the other equipment offered through the 
Residential Equipment program. Essentially, the lighting program element is subsidizing the 
investments in other technologies available through the equipment program. While it is 
important to enable the distribution of less cost-effective measures, particularly new efficient 
technologies, it is also vital that the program fully understand the extent to which other 
technologies are successful. Furthermore, the delivery mechanism for the program is 
completely unique from the Appliances and HVAC components, as it uses an upstream 
program model. Separating the lighting component into its own program will enable program 
administration to better understand costs and savings associated with the program and to 
better understand the possible shortcomings of the other rebate offerings as well as reflect 
how different the program operations are from other residential program offerings. 

Use 2012 free-ridership rates for program planning purposes. We feel the 2012 ratios are 
more realistic, as less time has passed between when the customer participated in the 
program and when they completed the survey. Furthermore, as of 2012, the rebates offered 
by MidAmerican are no longer competing for credit with federal- and state-level tax 
incentives. The significance of rebates provided through the various government initiatives 
likely diminished the program’s impact on customers’ decisions to upgrade to energy-efficient 
technology; however, quantifying the way in which these incentives intermingle is both 
laborious and problematic. Now that these other larger incentives are gone, we no longer 
have a confluence of factors, lending more credibility to the 2012 free-ridership rate.36 

                                                
36

 Given this free-ridership estimate is being used for planning purposes, we feel the 2012 estimates 
are sufficient; however, please note that the lower the number of contributing cases, the more 
uncertainty of an estimate increases.  
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Update and expand the Trade Ally Central website to provide key trade allies with 
program information. Currently, MidAmerican Energy offers assistance for trade allies on 
their Trade Ally Central website. According to contractors/retailers, the only issue with this is 
that it is difficult to find and rather difficult to navigate. If the program revised this website and 
communicated its existence more heavily to trades, it is likely the program could leverage this 
site to keep trade allies up to date on program activities without having to invest additional 
funds into supplementary materials. Furthermore, if retailers are knowledgeable about the 
most current program details, it lends credibility to the program and enables sales staff to be 
more influential when speaking with customers. The difficulty with this is that big box stores 
have different policies regarding in-store displays. One participant indicated that their store 
has a policy against displaying promotional materials that do not come from the corporate 
office. Providing additional marketing materials may not be cost effective for the program; 
however, supporting those retailers interested in marketing materials is also important. Using 
the Trade Ally Central tool to allow for retailers to print off additional materials or order 
additional materials will allow for a more targeted distribution of materials, with a limited 
impact on the program’s budget. 

B. Lighting 

Consider adding additional technologies and increasing buy-downs of specialty bulbs 
to combat the changes in federal standards. The Energy Independence and Security Act 
of 2007 established increased lighting efficiency standards that effectively increase the 
baseline against which savings can be achieved through energy efficiency lighting. These 
changes will decrease the standard efficiency by approximately 25 percent. Options to adapt 
include focusing buy-downs on lower wattages, including more specialty bulbs. 

Make marketing efforts more pronounced to increase awareness. Customer awareness 
for the Lighting program component is low. Only 21 percent of customers were aware that 
MidAmerican reduces CFL prices at select retailers (n=308). Of those who were aware of 
MidAmerican’s buy-down efforts, only 12 percent knew that they had purchased discounted 
CFLs. Despite this low awareness, customers are interested in these buy-downs— 
approximately two-thirds of customers indicated they were interested in purchasing CFLs that 
had been reduced in price by MidAmerican. Including more in-store displays will likely help 
address this issue. The primary motivation behind increasing customer awareness is that it 
reflects positively upon MidAmerican and the benefits they strive to provide to customers. 

C. Appliances 

Review equipment types rebated through the program based on free-ridership 
estimates and cost effectiveness. Between 2011 and 2012, the free-ridership estimates 
have decreased for appliances. This means the program’s impact on customers’ decisions to 
purchase energy efficient appliances has increased slightly. Despite this drop, the free-
ridership rates are still high. Taking the free-ridership estimates and contractor feedback into 
consideration, it appears that the market has been transformed for lower efficiency equipment 
rebated through the program, and that the program is unnecessarily rebating certain 
efficiency levels. Depending on the cost effectiveness of the measures, it may not be 
beneficial to continue offering rebates for standard-efficiency offerings. In the case of water 
heaters, we believe that rebates should be rolled back. As discussed earlier, contractors have 
to compete with box stores, such as Sears, in the water heater market. The prices of the 
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water heaters sold in the box stores far undercut any water heater sold by a contractor that 
would approach program-qualifying status. 

Considering modifications to offerings to follow models such as the CEE Super-
Efficient Home Appliance Initiative.37 As mentioned above, free-ridership rates for 
appliances are still high. Avenues the program should explore with regards to program design 
include multi-tiered programs, such as the Consortium for Energy Efficiency Super-Efficient 
Home Appliances Initiative. SEHA offers incentives that incrementally increase for appliances 
that extend above and beyond the ENERGY STAR standard. Using the CEE model, the 
program might consider dropping all rebates for 20 percent above the federal standard in 
favor of incentivizing appliances that are 25 percent or higher than the federal standard as a 
way to influence customers to invest in higher efficiency. Funding levels for these rebates will 
also need to be assessed, because as efficiency rises, costs rise, which can prevent 
customers from moving forward with a higher-efficiency installation. 

Make focused effort on marketing high efficiency to smaller retailers. The majority of our 
research efforts with retailers were concentrated on large-scale retailers. It is possible that 
smaller retailers are being missed in the program’s marketing campaigns, in favor of big-box 
stores. Educating small retailers will help decrease free-ridership estimates, as these stores 
are not educating their customers. This recommendation needs to be considered carefully, 
as, given the likely changes in efficiency level requirements and rebate offerings, this may 
become a moot point. 

Consider methods to bolster customer knowledge about savings energy and 
maintenance of efficient equipment. Appliance participants were most likely to have been 
provided with instructions or assistance with installing the equipment, particularly for freezers 
and refrigerators (93 percent). Clothes washer and water heater participants, in particular, 
were less likely to have received information on saving energy with their devices (57 percent, 
and 58 percent, respectively). Providing an online resource is a cheap and effective way to 
disseminate this sort of information. Additionally, online resources do not have to be approved 
by the various retailers—the link of the website can be shared with all customers.  

D. HVAC and SAVE 

i. HVAC 

Review equipment types rebated through program and rebate level settings to ensure 
the program is effectively promoting higher levels of efficiency with customers. As with 
the appliances, 2011 and 2012 free-ridership estimates were calculated. Overall, for boilers 
and furnaces, the free-ridership estimate decreased from 2011 to 2012. Central air 
conditioning units, furnace fans, and heat pumps actually show increases in free-ridership 
from 2011 to 2012. The noticeable trend towards lower-efficiency measures in 2012 likely 
negatively impacts free-ridership rates, as these customers would have purchased higher 
efficiency levels with a larger incentive, but, in the absence of the federal incentives, they are 
shifting back towards the lower end of the spectrum.  

                                                
37

 CEE Program Data Source: http://www.cee1.org/resid/seha/seha-main.php3, accessed October 22, 
2012. Permission to cite data provided to Tetra Tech by Sarah Griffith of CEE on November 1, 2012. 
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Furthermore, the rebate is not a major selling point in the opinion of most contractors; it is 
considered a “bonus” for customers who would have installed the energy-efficient equipment 
anyway. Contractors instead talked about the other strategies they employ to encourage or 
influence customers to purchase energy-efficient equipment. The end goal is for the rebate to 
push the customer to the next tier of efficiency. Reassessing qualifying efficiency levels and 
adjusting rebate levels, especially for top tier equipment, will likely begin to shift contractors’ 
customers’ perceptions of the role of the rebate in their decisions. 

Consider administering HVAC and SAVE components through one separate program. 
The program structure is evolving to a point where it is vastly different from the traditional 
rebate program that will still exist with appliances. Appliances are very different from standard 
HVAC equipment. Trade ally marketing should be more targeted towards retailers rather than 
combining retailers with HVAC contractors. Furthermore, effective 2014, SAVE protocols will 
need to be met in order for a customer to receive a rebate for any program-approved HVAC 
measures. This segregation will likely facilitate easier interactions with implementers, as the 
roles for the implementers will be defined more concretely. Additionally, program algorithms 
and cost-effectiveness tests should vary by major category (i.e., Appliances vs. HVAC), as 
the programs are delivered to customers in different ways. Given these changes in program 
requirements and administration, separating the HVAC component into a standalone program 
will likely help on the back end, specifically for tracking contractor data and issuing customer 
rebates, as well as marketing. 

Conduct quantitative influential vendor surveys to calculate a free-ridership 
adjustment factor. Participants tend to highly value the input of their contractors when 
making the decision on efficiency level. Customers who indicated that a trade ally contractor 
recommended the program were asked to rate, on a scale of 0 to 10, with 0 meaning not at all 
influential and 10 meaning very influential. Influence ranged from 8.4 to 9.5, based on 
equipment type. Overall, contractors estimate that the program has positively impacted their 
sales of energy-efficient equipment by approximately 16 percent. Contractors with lower total 
projects numbers often see the program as having little to no influence on their habits; 
however, those with a higher number of projects are more likely to estimate that the program 
has had a more significant impact on their sales. Because of this, we suspect a quantitative 
influential vendor survey will have a positive impact on the free-ridership ratio for the HVAC 
program component (including SAVE contractors). 

ii. SAVE 

Consider additional methods to reduce SAVE cost/time implications for contractors. 
The program needs to ensure that it is being cognizant of all the implied costs associated with 
the SAVE initiative. Contractors are very concerned about time and money implications and 
how their bottom lines are affected by the program.  

The program has two primary methods to help reduce costs on contractors—(1) the two-day 
training seminar38 administered by NCI and ESI, which is rebated in part by the State of Iowa 
and by the contractor’s primary utility, and (2) the $50 spiff provided for each successfully 
completed measurement report. Between the costs of the software and additional equipment 
needed to implement the SAVE protocols, as well as the increased time burden, contractors 

                                                
38

 The two-day training seminar is listed at a cost of $750. 
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are hesitant to fully participate in the program. The program could consider expanding the 
program to include existing HVAC tune-ups to provide more opportunities for contractors to 
implement the protocols. This would reduce the impact of the cost and time implications by 
spreading the static costs out over a higher number of jobs. Furthermore, expanding the 
program to include a higher number of potential customers will result in a higher demand for 
the implementation of SAVE protocols. Another opportunity the program could explore to help 
reduce the time associated with the program is to reduce the inputs required for the 
submission of the measurements through the CommonCents software.39 In summary, the 
program needs to either identify areas in which time or money can be saved for the 
contractors, or the program needs to consider ways to increase program demand, thus 
making the program protocols profitable for associated contractors. 

Document program protocols and savings assumptions. The SAVE initiative is in a pilot 
stage, and no robust standards and protocols are documented. The program should define 
protocols in a centralized location. Given the number of firms involved with the 
implementation of the program, having a core document outlining program protocols would 
likely benefit all involved. Furthermore, documenting the protocols and savings assumptions 
will enable third-party evaluators to verify the program is achieving the reported savings, 
particularly for impact evaluation activities. For this evaluation, the impact activities regarding 
the SAVE program were limited because of this lack of documentation. 

Implement marketing strategies for the SAVE initiative to stimulate market demand. 
The program has spent the last year or so focusing on the training of contractors in SAVE 
protocols. Logically, customers tend to be unaware that their HVAC installations follow SAVE 
standards. To date, over 600 contractors have been certified to perform SAVE installations for 
customers in MidAmerican’s territory; however, interviews with contractors show that 
contractors are waiting for customer demand to begin rolling the program concepts out in their 
respective territories. It appears that the program has a sufficient number of contractors 
trained to implement SAVE protocols. According to many, the spiff offered to contractors for 
each successfully reported SAVE installation is not currently enough to motivate contractors 
to, in general, roll the program out to MidAmerican’s Iowa customers. To initiate contactor 
buy-in, the program needs to move forward with marketing efforts targeting the education of 
the customer. At this stage in the program’s cycle, customer awareness has increased from 
2011 to 2012 by nearly 19 percent, suggesting that contractors are beginning to market the 
program themselves. However, in the event that MidAmerican customers consistently begin 
requesting contractors to perform SAVE protocols on their installations, contractors will 
provide what is demanded by the customer—quality efficient HVAC installations. 

Consider program design to include HVAC tune-up opportunities rather than only full 
replacement or new installs. SAVE protocols are provided only for new or replacement 
installations. Expanding the SAVE initiative to include HVAC tune-ups would likely be 
positively received by contractors, as it would both bolster program achieved savings and 
contractors’ bottom lines. Growing the program will likely have a relatively minimal increase in 
administration, with the exception of spiff processing and the quality assurance checks 

                                                
39

 Per our conversation with staff from ESI, the software is reducing the number of data inputs so it no 
longer includes inputs outside of the measurement requirements. The additional inputs, previously 
used to help contractors identify additional sales opportunities for customers, will be available to 
contractors upon request.  
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performed by A-TEC. This option should be considered after a detailed impact evaluation has 
been completed to verify the savings achieved through SAVE installations. 
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4. RESIDENTIAL NEW CONSTRUCTION 

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

4.1 PROGRAM DESCRIPTION 

In support of the Residential New Construction program, MidAmerican Energy works with 
homebuilders who build homes adhering to the EnergyAdvantage® Builder Option Package 
(BOP) and/or ENERGY STAR specifications. An objective of the program offering is to help 
customers recognize and realize the long-term value inherent in energy-efficient new homes.  

The new homes program has been around for several years, and the program design has 
essentially stayed the same since its inception. However, rebate levels have varied over time. 
The program is available to new single-family home construction, and incentives are offered 
to homebuilders for constructing homes with greater energy efficiency. Homebuilders who 
wanted to participate in the Residential New Construction program during 2011 had two 
options. Option 1 was the Builder Option Package (a prescriptive approach), and Option 2 
was the ENERGY STAR Certified Homes version (a whole-house performance approach 
designed by the Environmental Protection Agency). Both options are discussed in more detail 
below. 

While the Residential New Construction program primarily targets new homebuilders and 
Home Energy Rating System (HERS) raters, the trade ally group supporting the program 
consists of a wide-ranging network that also includes HVAC contractors, insulators, and 
various associations (e.g., homebuilders, material vendors, etc.). In Iowa, HERS raters are 
not available throughout the entire state, allowing do-it-yourself builders to still participate 
through the BOP track and provide energy-saving homes. There are approximately 30 HERS 
raters throughout the state of Iowa, although most of the work is completed primarily by only 
three to four of these HERS raters. The program relies heavily on the HERS raters to market 
and deliver the program to the builder community using the program rebates to the builder as 
an incentive for their participation. MidAmerican Energy provides to builders educational 
offerings, training sessions, and quarterly meetings. MidAmerican Energy has also 
sporadically used consumer marketing pieces. However, because the program has regularly 
met its energy savings goals (including in 2011), there has historically not been a heavy focus 
on marketing.  

In Iowa, there are a number of production builders (generally defined as those builders 
completing more than 100 homes per year) that are mostly concentrated around the Des 
Moines market area. About 20 builders in the Des Moines market are production builders, and 
throughout the rest of the Iowa market there are only one or two of these builders. 

4.1.1 Builder Option Package 

MidAmerican Energy’s program works directly with homebuilders adhering to program 
specifications. To participate in the 2011 BOP approach, the builder must have upgraded the 
home's heating and cooling system, insulation level, windows, doors, lighting, and appliances 
according to MidAmerican Energy program specifications. In 2011, the BOP track was less 
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stringent than the ENERGY STAR track (the 2011 BOP was similar to the 2005 ENERGY 
STAR BOP program requirements) and included a list of measures updated to code,40 
although some measures installed went beyond code.  

One-hundred percent of BOP homes are verified by A-TEC, the implementation contractor. 
Rebates are issued after A-TEC, the implementation contractor, checks the paperwork to 
ensure the builder met all requirements.   

Because this is a prescriptive program, MidAmerican Energy is considering ending this 
program track due to concerns that the program is not serving the whole house as intended, 
thereby not serving the home as a system. According to staff interviews, from a building 
science perspective it is very difficult to ensure quality and the energy savings benefit unless 
a whole-house approach is taken. 

Table 4-1 shows the component rebates that were available for the 2011 Builder Option 
Package. 

Table 4-1. 2011 New Homes Builder Option Package Component Rebates 

Equipment Rebate 

Advanced lighting package $20/fixture; maximum $300 

Refrigerator $50 

Freezer $25 

Dishwasher $20 

Clothes washer Up to $100; $50 if water heater uses 
MidAmerican Energy fuel, $50 if dryer is 
heated by MidAmerican Energy fuel 

Quality installation: air conditioner $50 payable to HVAC contractor 

Quality installation: natural gas furnace $50 payable to HVAC contractor 

Quality installation: heat pump $100 payable to HVAC contractor 

Quality installation: ductwork $100 payable to HVAC contractor 

4.1.2 ENERGY STAR Certified Homes program 

ENERGY STAR requirements allow a builder to customize a home to account for unique 
features of a particular home design. Builders wishing to receive ENERGY STAR certification 
for their homes must work with a Residential Energy Services Network (RESNET)-certified 
home energy rater (HERS rater). HERS raters are qualified third parties hired (and paid by) 
the builder.  

Either the builder or the HERS rater must pre-enroll each home with the program prior to 
drywall installation. Per the Environmental Protection Agency (EPA) requirements, in 2011 
MidAmerican Energy was implementing the ENERGY STAR Certified Homes Program 
Version 2.5, with an eye towards shifting to Version 3.0 in 2012. Every home certified via the 

                                                
40

 Some measures installed through this track actually go beyond the minimum specification. 
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ENERGY STAR program undergoes design review through the energy rating process. Each 
home is modeled in energy rating software, and improvements above and beyond the 
minimum ENERGY STAR thresholds can be recommended. Each participating home must 
undergo two site inspections by the builder’s HERS rater. Additionally, MidAmerican Energy 
employs a program-specific quality assurance protocol that entails A-TEC performing in-field 
quality control review (QC) on a sample of homes. 

Table 4-2 shows the maximum rebates that were available to the builder for the 2011 
program year by builder option track.  

Table 4-2. 2011 New Construction Program Whole House Rebate Levels 

Customer Eligibility 

Builder 
Option 

Package 
ENERGY STAR 

Certified 

MidAmerican natural gas and electric $1,200  $1,750  

MidAmerican natural gas (heat only) $800  $1,250  

MidAmerican electric (cooling only) $400  $500  

Ground-source heat pump homes $800* $1,000* 

*Plus additional rebate per the 2011 Residential Equipment rebate schedule 

With the implementation of the more stringent ENERGY STAR Certified Homes program 
Version 3.0 in 2012, MidAmerican Energy foresees a decline in builder participation. 
Additionally, a key incentive—and significant form of marketing support—ended on December 
31, 2011; there had been a $2,000 federal Energy Policy Act of 2005 (EPAct 2005) builder 
tax incentive for constructing energy efficient homes. Because it is unlikely the US Congress 
will extend this popular credit in the near term, this will likely have an impact on the number of 
new homes completed through MidAmerican Energy’s new homes program, as the $2,000 
tax credit often helped cover the incremental costs of building a more energy-efficient home. 
As a result, it could be beneficial for MidAmerican Energy to engage the end user more 
vigorously to market the benefits of energy efficient new homes. 

4.2 EVALUATION METHODS 

4.2.1 Summary of evaluation activities and researchable issues 

This section describes the analytic methods and data collection activities implemented as part 
of the PY2011 process and impact evaluation of the Residential New Construction program in 
Iowa. Table 4-3 documents the activities that were completed as part of this evaluation. The 
evaluation focused on estimating and verifying program impacts and providing key feedback 
on the functionality of program processes.  

For this report, we conducted reviews of the engineering algorithms used by MidAmerican 
Energy for reasonableness. Both the inputs and the resulting energy savings were assessed 
as part of this evaluation. We also reviewed the Illinois TRM to assess potential variations in 
inputs and methods from those implemented in Iowa. 



4. Residential New Construction  

4-4 

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

The evaluation team completed surveys with participating customers through Tetra Tech’s in-
house survey lab. Surveys verified installation, assessed program awareness and 
satisfaction, as well as participant home characteristics. We also conducted 16 in-depth 
interviews with program builders and HERS raters to gather information from groups vital to 
program success, and to ensure a more complete market perspective.  

Table 4-3. Residential New Construction Program Evaluation Activities  

 Residential New Construction Program 

Impact Evaluation 
Approach 

 Engineering review: Conducted a desk review of a sample of new construction 
rebates using applications, calculators, and reported savings. Confirmed data inputs, 
stipulated assumptions, and engineering algorithms and calculations. A total of 80 
desk reviews of participants were conducted.  

 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. 

Other Primary Data 
Collection Supporting 
Process and Process 
Evaluations 

 Program staff interviews: Conducted three in-depth interviews with product 
manager and program implementation contractor staff.  

 Participant customer surveys: Completed 110 customer surveys. The survey was 
conducted with a random sample of the population of Iowa program participants. 

 Nonparticipant customer surveys: Completed 308 nonparticipant customer surveys 

as a cross-cutting activity across all residential programs. 

 HERS rater interviews: Conducted four in-depth interviews with participating HERS 
raters across the Iowa territory.  

 Builder surveys: Completed 12 in-depth interviews with participating new 

construction program builders.  

 Benchmarking review: Conduct Internet research of similar programs to confirm data 
collected. 

Below, we present the key researchable questions that were developed for the evaluation of 
the Residential New Construction program. These questions provide context to the motivation 
behind the customer and trade ally research. 

 How is the program marketed? How do customers and builders learn of the 
program? Trade allies? What track are builders participating in? What types of 
customers, homes, and builders are participating in the program? Is the program 
achieving high levels of satisfaction? 

 What is the overall penetration for the program in terms of percentage of new 
homes? What effect, if any, has the economy had on the number of participating new 
homes? How important is the ENERGY STAR label to homebuyers and builders? 

 How can the program adapt to the changing codes and standards climate? Are there 
viable strategies the program can adopt in order to meet and exceed goals given 
upcoming changes in the baseline? 

 What are the processes and protocols followed by program implementation 
contractors? What is working well? How can these processes be improved upon? 
Who do builders turn to for education and questions? 

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

 What changes to the program design and delivery would improve program 
performance? 

 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 participation? 

4.2.2 Detailed evaluation activities 

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

A. Program staff interviews 

The Tetra Tech team conducted interviews with three 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. Participant Surveys 

The evaluation team received and reviewed Residential New Construction program 
population data queried from the EEIS and EEMIS databases. We sampled to achieve a 
90/10 level of precision for the customer surveys, speaking with a total of 110 New 
Construction program participants (consumers who purchase program-qualifying single-family 
homes). Participants were randomly sampled across the two building groups—those who 
received incentives for ENERGY STAR certified homes and those who received incentives for 
BOP homes. We surveyed 102 ENERGY STAR certified home participants and eight BOP 
home participants.  

Approximately one week before fielding the participant survey, we mailed an advance letter to 
sampled participants. On July 30, 2012, the evaluation team fielded the survey. Data 
collection ended the week of August 23, 2012. We spoke with 110 program participants, 
achieving a 26 percent response rate (38 percent cooperation rate41). A detailed survey 
response rate can be found in Appendix A. 

ii. Nonparticipant surveys 

Tetra Tech completed a web survey of MidAmerican’s customers. This survey assessed 
awareness of MidAmerican Energy’s programs, prior program participation, and asked 

                                                
41

 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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questions regarding interest in future participation. A total of 308 nonparticipants were 
surveyed and the results were analyzed across all programs. 

C. Builder and HERS rater in-depth interviews 

MidAmerican Energy provided Tetra Tech with participating trade ally sample information that 
included builders on July 9, 2012. A-TEC provided a list of all HERS raters working in Iowa. 
In-depth interviews were completed with builders and HERS raters between August 29th and 
October 3rd, 2012. 

4.3 PROGRAM STATUS AND IMPACT RESULTS 

The Residential New Construction program accounts for 7 percent of 2011 kWh savings and 
30 percent of 2011 therms savings. For both ENERGY STAR and BOP, measures included 
heating and cooling equipment, building shell, water heating, and appliances. Most savings 
stemmed from building shell and heating and cooling equipment. Table 4-4 and 

Table 4-5 present the impact results of the Residential New Construction program. Table 4-4 
presents the BOP verified gross results, while  

Table 4-5 presents the ENERGY STAR verified gross results. The overall program realization 
rates are presented in  

Table 4-6. The overall realization rate is 99 percent for electric, 91 percent for kW, and 96 
percent for therm savings. 

Table 4-4. Residential New Construction BOP Ex-ante and Ex-post Impacts 

Measure Category 
Ex-ante 

Gross (kWh) 
Ex-post Gross 

(kWh) 

kWh 
Realization 

Rate 

Heat pump/Central AC 417,486 338,886 81% 

Insulation 58,351 66,215 113% 

Water heating 37,691 69,970 185% 

Appliance 41,199 38,302 93% 

Infiltration 88,998 88,998 100% 

Total kWh 643,725 602,371 94% 

Measure Category 
Ex-ante 

Gross (kW) 
Ex-post Gross 

(kW) 

kW 
Realization 

Rate 

Heat pump/Central AC 65.2 76.7 118% 

Insulation 0.4 18.5 4,625% 

Water heating 4.3 7.9 184% 

Appliance 5.3  4.9 92% 

Infiltration 5.8 5.8 100% 
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Total kW 81.0 113.8 140% 

Measure Category 

Ex-ante 
Gross 

(Therms) 
Ex-post Gross 

(Therms) 

Therms 
Realization 

Rate 

Furnace/Boiler 5,617 4,543 81% 

Insulation 4,675 5,080 109% 

Water heating 1,114 1,720 154% 

Appliance 669 575 86% 

Infiltration 3,314 3,314 100% 

Thermostat 160 60 38% 

Total therms 15,549 15,292 98% 

 

Table 4-5. Residential New Construction ENERGY STAR Ex-ante and Ex-post Impacts 

Measure Category 
Ex-ante 

Gross (kWh) 
Ex-post Gross 

(kWh) 

kWh 
Realization 

Rate 

Heating   2,648,124   2,651,909 100% 

Cooling   2,406,388   2,389,971 99% 

Water heating    134,267    194,091 145% 

Appliance    189,990    143,264 75% 

Total kWh   5,378,769   5,379,235 100% 

Measure Category 
Ex-ante 

Gross (kW) 
Ex-post Gross 

(kW) 

kW 
Realization 

Rate 

Heating         288         -   0% 

Cooling       3,515     3,435 98% 

Water heating         13        22 169% 

Appliance 25        12 48% 

Total kW       3,841       3,469 90% 
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Measure Category 

Ex-ante 
Gross 

(Therms) 
Ex-post Gross 

(Therms) 

Therms 
Realization 

Rate 

Heating    836,236     835,536  100% 

Water heating      24,876       24,940  100% 

Appliance      36,966        3,229  9% 

Total therms    898,078     863,705  96% 

 

Table 4-6. Residential New Construction Combined Ex-ante and Ex-post Impacts 

Program Category 
Ex-ante Gross 

(kWh) 
Ex-post Gross 

(kWh) 
kWh Realization 

Rate 

Builder Option Package (BOP) 644,085 602,071 93% 

Whole House (ENERGY STAR)   5,378,769    5,379,235  100% 

Total kWh 6,022,854 5,981,306 99% 

Program Category 
Ex-ante Gross 

(kW) 
Ex-post Gross 

(kW) 
kW Realization 

Rate 

Builder Option Package (BOP) 81 114 141% 

Whole House (ENERGY STAR)       3,841       3,469 90% 

Total kW 3,922 3,583 91% 

Program Category 
Ex-ante Gross 

(Therms) 
Ex-post Gross 

(Therms) 
Therms 

Realization Rate 

Builder Option Package (BOP) 15,549 15,292 98% 

Whole House (ENERGY STAR)    898,078    863,705 96% 

Total therms 913,627 878,997 96% 

4.3.1 Verification of impacts 

ENERGY STAR and BOP approaches to the Residential New Construction program take two 
very different approaches to estimating savings. The BOP measures are analyzed at the 
component level, with algorithms creating savings based on a measure-by-measure 
approach. In this regard, the BOP approach to savings is similar to most other MidAmerican 
Energy programs. The ENERGY STAR approach, however, uses home energy raters that 
model the whole house, incorporating all the components to develop overall energy savings. 
As such, the impact analysis approach used by the evaluation differs between the BOP and 
ENERGY STAR methods.  

4.3.2 BOP verification 

For the BOP approach to residential new construction, the evaluation team reviewed 
MidAmerican Energy’s stated algorithms, compared the claimed savings to those algorithms, 
and developed independent calculations. The more complex algorithms were found to be 
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reasonable, though with gaps in documentation for specific “f” factors and coincident peak 
savings. The less complex algorithms, some of which assumed a single savings value for a 
measure, lacked documentation. In these cases, the evaluation team developed alternative 
algorithms based on demographic and engineering assumptions. Additionally, the evaluation 
team reviewed baseline assumptions related to codes and standards to determine whether 
the assumed baseline was reasonable. Forty projects had paper files reviewed for accuracy 
and clarifications on data in conjunction with the program implementer. 

A. 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 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 4-7. 

i. 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, because 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 4-7. 

ii. 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 4-7. 
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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. See 
Table 4-7. 

Table 4-7. 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 

B. Insulation 

Insulation measures were comprised of wall and attic insulation improvements. The baseline 
assumptions were a thermal resistance of R-13 for walls and R-38 for attics. In the case of 
wall insulation, R-13 is below code; however, discussions with a state-level code official 
revealed that most builders are not meeting the 2006 or 2009 International Energy 
Conservation Codes (IECC) for wall insulation, resulting in the program-driving savings, even 
if only to code compliance. In the case of attic insulation, the program baseline assumption is 
current code for climate zone 5, making gains above R-38 in excess of code and reasonable 
for savings claims. However, in the case of climate zone 6, R-49 is the minimum code. The 
evaluation calculations for attic insulation for homes located in climate zone 6 only credited 
savings for projects with increments over R-49, the minimum requirement of the program. In 
the evaluation’s opinion, adding attic insulation requires fewer design changes than wall 
insulation, resulting in wall insulation savings to not be affected by code and attic insulation to 
be impacted by code, though only in climate zone 6.  

Insulations savings algorithms were adjusted for the evaluation’s HDD and CDD metrics. Attic 
insulation measures showed a reduction in verified vs. claimed savings, while wall insulation 
showed an increase in verified vs. claimed savings. Additionally, the evaluation found that 
wall insulation savings were not claimed for some categories of wall savings, resulting in a 
gain in the overall insulation savings rate due to the verification of these savings.  

The evaluation does have concerns regarding the data being collected for the BOP category 
of residential new construction projects. Current data does not clearly present the basic 
design of the home in terms of aspect ratio. The current algorithms assume a square house 
for purposes of attic and wall insulation. This may understate wall area and overstate attic 
area. We recommend the program provide more detailed descriptions of each level for a BOP 
home to ensure more accurate calculations can be made—an important issue for a 
component-driven program.  
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C. Heating and cooling equipment 

Heat pumps, central air-conditioners, and furnaces/boilers were all measures eligible for 
savings under the Residential New Construction BOP program. Each project was analyzed by 
the evaluation with the evaluation’s EFLH metrics and in some cases with alternative 
algorithms. Baseline assumptions and general algorithms reasonableness were reviewed, 
though “f” factors and coincident peak factors could not be verified (though appeared 
reasonable in aggregate). The evaluation was unable to document or otherwise verify 
assumptions regarding back-up heat for heat pump technologies. 

In the case of ground-source heat pumps (GSHP), the program’s stated algorithms used 
several fixed values that could not be documented, necessitating an alternative approach. For 
this technology, the GSHP performance was compared against the program’s baseline 
assumption for air-source heat pumps, with savings developed through the use of the 
evaluation’s EFLH. Heating and cooling savings were separated and peak kW savings 
calculated using MidAmerican Energy’s coincident peak factor. The net result was a reduction 
in the verified savings, though the evaluation recommends considering additional research 
into the topic of GSHP savings and how backup should be factored into future program 
savings. 

Air-source heat pumps (ASHP) and central air-conditioners (CAC) exhibited a verified savings 
rate higher than that claimed by the program. The chief driver was the use of higher EFLH by 
the evaluation. In both cases, the EFLH is a topic for further research. 

D. Water heating 

Water heating savings came from either more efficient water heaters or the use of a GSHP to 
supply pre-heated water. GSHP often utilize a desuperheater, transferring a portion of hot 
refrigerant to a tank that feeds the main water heater. The MidAmerican Energy evaluation 
utilized undocumented values for many aspects of water heater savings calculations. The 
evaluation approach built up savings based on average hot water consumption by 
households coupled to ground water temperature assumptions and equipment efficiency. In 
the case of GSHP desuperheaters, the evaluation used the underlying hot water consumption 
model as the baseline and assumed a 25 percent savings rate. In general, hot water savings 
were verified as higher than MidAmerican Energy’s calculations, suggesting that the 
MidAmerican Energy algorithms may be overly conservative.  

E. Appliances 

Appliances found in the BOP category of the Residential New Construction program included 
ENERGY STAR rated dishwashers, refrigerators, freezers, and clothes washers. The 
evaluation approach utilized the same savings factors as that used in the Residential 
Equipment program. The evaluation found that the program had substantially overestimated 
savings for dishwashers, though underestimated savings for clothes washers. Refrigerators 
and freezer savings were found to be reasonable. 
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F. Infiltration savings 

Infiltration savings posed a major challenge to the evaluation for verifying savings. In the 
MidAmerican Energy algorithm, a single factor is multiplied with the home’s square footage to 
arrive at saved electricity or gas. No consideration is made for the home’s heating system 
efficiency (only type), and it is unclear whether a conditioned basement is taken into 
consideration. The program does collect data related to natural air changes per hour (NACH) 
per a blower door test on its paper applications, though this data is not used. In our review of 
NACH values, we found that the homes do appear to have a lower than average infiltration 
rate. The evaluation attempted to use an engineering equation to calculate savings, but was 
unable to do so due to unclear data regarding home square footage or whether a basement 
was conditioned or not. The evaluation did develop a comparative analysis using REM/Rate 
to determine whether the claimed savings were reasonable for several sizes of homes and 
with an assumed baseline “standard home” conditions for NACH. The result of the 
comparison indicated that the savings claimed by MidAmerican Energy were reasonable and 
potentially conservative. The evaluation did not adjust infiltration savings due to a lack of 
information about each home in the program claiming infiltration savings. This points to an 
opportunity for MidAmerican Energy to collect more detailed information about each home’s 
design and coupled with engineering algorithms, potentially increase claimed savings for 
infiltration controls in BOP homes.    

4.3.3 ENERGY STAR verification 

Unlike the BOP category of Residential New Construction projects, homes that participated in 
the ENERGY STAR program took on a whole house approach in alignment with the ENERGY 
STAR New Homes program. Each home received a home energy rating by a certified 
RESNET HERS rater. The HERS rater enters in design features of the new homes into 
REM/Rate, generating a computer simulation of energy consumption and comparing the 
homes to a reference base home, resulting in energy savings. The evaluation team collected 
and reviewed 33 REM/Rate files from HERS raters to understand the assumptions used for 
the base home. The evaluation team also reviewed 40 homes’ paper files, 33 of which 
overlapped with the REM/Rate files. Appliances were reviewed independently of REM/Rate to 
arrive at verified gross values. 

The first task of the evaluation was to determine the proper reference home conditions (the 
baseline home). In discussion with an Iowa state code official, the evaluation team 
determined that although the 2009 IECC is the state code, the 2006 IECC (and former Iowa 
code) was a more reasonable baseline that represented current building practices.   

A. The reference home 

The specific characteristics of the reference home used as the baseline for the claimed 
savings for the program are from the RESNET “2006 Mortgage Industry National Home 
Energy Rating Systems Standards.” For the purposes of this evaluation, the characteristics 
and the baselines associated with the relevant building components are described to reflect 
the specific files from the sample. The descriptions are for homes in both climate zone 5 and 
climate zone 6 unless noted. 
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 Above grade walls—U-factor 0.060; wood framed 

 Conditioned basement walls—U-factor 0.059; interior side of walls 

 Floors over unconditioned space—U-factor 0.033; wood framed 

 Ceilings—climate zone 5—U-factor 0.030; climate zone 6—U-factor 0.026; wood 
framed 

 Slab on grade—climate zone 5—R10 perimeter and 2 feet downward from top of the 
slab; climate zone 6—R10 perimeter and 4 feet downward from top of the slab; if the 
slab is heated, the required R-value is R15 for both climate zones 

 Doors—U-factor 0.35; 40 ft2; orientation North 

 Glazing—total area 18 percent of conditioned floor area; orientation equally 
distributed to four cardinal compass orientations; U-factor 0.35, SHGC 0.55 

 Heating systems in the reference home correspond to the fuel source and type in the 
rated home 

- Electric (any type): 7.7 HSPF air source heat pump 

- Non-electric warm air furnace or space heater: Gas furnace—78 percent AFUE 

- Non-electric boiler: Gas boiler—80 percent AFUE 

 Cooling: 13 SEER electric air conditioner 

 Domestic Hot Water—40 gallon storage-type water heater with the same fuel as the 
proposed water heater with the prevailing federal minimum efficiency  

- Gas-fired EF = 0.67 – (.0019 x rated storage volume in gallons) = 0.594 EF 

- Electric EF = 0.94 – (.00132 x rated storage volume in gallons) = 0.9172 EF 

 Thermostat—manual 

 Air exchange rate—Specific Leakage Area (SLA) of 0.00048  

 Thermal distribution systems efficiency of 80 percent to both the heating and cooling 
system efficiencies 

B. Heating, cooling and hot water savings 

Home Energy Rating’s component savings for kWh and therms are taken from the Fuel 
Summary–HERS output–Annual End-Use Consumption based on difference between the 
HERS Reference Home and As-Built home in the specific claimed savings categories (all 
within the REM/Rate software). The HERS reference home is based on the 2006 IECC and 
the components are described in the previous sections. The savings claimed by MidAmerican 
Energy are taken from the categories for the measures listed in Table 4-8. We recommend 
that all ENERGY STAR homes claim all three categories of measures whether they show 
savings or increased usage to reflect the interrelated aspects of the whole home performance 
path of the program. Whether MidAmerican Energy ultimately claims the savings or they are 
shared with another participating utility or non-utility fuel, the evaluation team feels it is 
important to emphasize that all three categories of savings are relevant to the overall whole 
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house approach regardless of whether or not an additional heating, cooling, or water heating 
equipment rebate is associated with the equipment installed in the home.  

Table 4-8. Fuel Summary Categories for Measures 

REM/Rate Category Measure Equipment 

Heating (therms) FURNACE < 225, MF FURN 
<225 

Gas Furnace 

Heating (kWh) HI-EFF FAN, MF HI EF FAN Gas Furnace, ASHP, 
or GSHP 

GSHP CLOSED 

AIR HP <65, MF ASHP<65EH 

Cooling (kWh) A/C <65 MBTU, MF CAC<65 Central A/C, ASHP, or 
GSHP 

INFIL CNT EH, MF INFL CNTL 

Water heating 
(therms) 

NAT GAS WH Gas Storage or 
Instant Water Heater 

TANKLESS GWH 

Water heating (kWh) EL WATER HTR, MF EL WH EH Electric Storage 
Water Heater 

MF ELEC WH 

The evaluated peak kW impact is based on the kWh savings on the Fuel Summary–HERS 
output. The evaluation used coincidence factors from the MidAmerican Energy algorithms to 
calculate peak kW savings. The evaluated peak therm savings are based on the Fuel 
Summary therm savings using the coincidence factors for gas MidAmerican Energy 
algorithms.  

One complexity identified with claimed peak kW savings is that while the program claimed 
peak kW savings for heat pumps as a heating measure, there would be no peak kW savings 
for the heating component. The evaluation did not include peak kW savings for the heating 
component, reflecting a zero kW savings for heating and negating the savings claimed by 
MidAmerican Energy under the heating category. However, the peak kW savings for heat 
pumps appear to be claimed by the program in the infiltration control measures for electrically 
heated homes. This issue requires further research and gives rise to the recommendation 
that the program avoids disaggregating whole house savings and/or explicitly state the 
methods by which aggregate results from REM/Rate files are disaggregated into their 
components.  

It also appears that the program did not claim peak kW savings for one of the two 
classifications for multifamily electric water heaters. The evaluation utilized the algorithm 
coincidence factors to calculate these savings, adding to MidAmerican Energy’s total kW 
savings.  

C. REM/Rate file review 

The energy modeling began with the REM/Rate files developed through the program to 
estimate savings for the specific homes in the sample, with the following modifications to 
address equipment efficiency updates from the paperwork review: 
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 The 33 sampled REM/Rate files were updated to a recent version of REM/Rate 
(12.99). The Fuel Summary–HERS report was rerun, and the heating, cooling, and 
water savings were compiled for each premise as a benchmark. 

 In cases where equipment variations were found between the paper files and original 
REM/Rate files, the paper file information was applied to the specific home’s 
REM/Rate model, with the model rerun with the heating, cooling, and water heating 
savings compiled for the updated files.  

 The claimed savings categories for each premise in the sample were compared from 
the benchmarked savings to the final version of the files. The total percentage 
change for each claimed measure/savings category was calculated. The magnitudes 
of the change resulting from the corrected equipment efficiencies ranged between a 
reduction of 1.1 percent and an increase of 1.4 percent. The net result was a minor 
(approximately one percent) decrease in therm and kWh savings. 

D. Appliances 

Appliances found in the tracking database for the Residential New Construction program 
included ENERGY STAR rated dishwashers, refrigerators, freezers, and clothes washers. 
The evaluation approach utilized the same savings factors as that used in the Residential 
Equipment program. The evaluation found that the program had substantially overestimated 
savings for dishwashers and underestimated savings for clothes washers. Refrigerators and 
freezer savings were found to be reasonable. Dishwashers constituted the vast majority of the 
peak kW saving reduction between ex-ante and ex-post appliance savings. 

4.3.4 In-service rate results 

The participant survey included questions to assess the in-service rates for measures 
installed through this program. Because responses were very low for this specific set of 
questions, we felt it was not reasonable to generalize and therefore did not make any 
adjustments to savings from the survey. This decision is supported through our review of 
paper files, where no issues were identified with claimed equipment not being in service.   

4.4 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.  

4.4.1 Program goals and objectives 

The table below presents the PY2011 target and achieved budget and savings. For both 
electric and gas energy savings, the program has done very well, coming in on or over target 
for energy savings. At the same time, the budget for both electric and gas have been 
underspent by almost $3 million combined. 
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Table 4-9. Target and Actual Budget and Ex-ante Gross Savings for 2011 

Type Actual Budget 
Percent to 

Budget 

kWh budget $1,821,316 $2,832,000 65% 

kWh 6,394,288 6,511,500 98% 

Peak kW 5,024 3,665 137% 

Gas budget $2,604,236 $4,535,000 57% 

Therms 911,866 859,614 106% 

Peak therms 13,172 9,456 139% 

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

Using this program information, we are able to calculate an average cost per kWh and therm, 
as seen in the table below. On average, both the per kWh and per therm actuals were lower 
than what was budgeted. This would be expected, given the program underspent its budget 
by almost $3 million, as noted above. It also suggests that there may be program components 
that were not fully implemented and/or that budgets were set too high. Detailed program 
implementation suggestions are discussed throughout this report; key recommendations are 
presented at the end of this chapter.  

Table 4-10. Average Cost per kWh and Therm 

 Actual Budget 

$/kWh $0.28 $0.43 

$/therm $2.85 $5.27 

A. The new homes market in Iowa 

According to the Homebuilders Association of Iowa, the new homes market in Iowa over the 
last decade peaked in 2005 with 16,133 new single family and multifamily home building 
permits filed that year. The market was at its lowest point for new home building permits in 
2010, when 6,545 single family and multifamily permits were recorded. Figure 4-1 shows that 
over the past four years, single-family new home building permits have held fairly steady in 
the state of Iowa.  
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Figure 4-1. Single Family New Construction Building Permits in Iowa
42

 

 

While not a documented program goal, the program homes’ market penetration rate provides 
an indication of the market for homes built beyond energy code. According to MidAmerican 
Energy 2011 program data, 2,474 houses received program incentives in 2011. Therefore, 43 
percent of all new construction homes (2,474/5,704) in Iowa were MidAmerican Energy 
program homes in 2011. Figure 4-4, below, reflects the location of PY2011 program homes. 

B. Challenges affecting the program’s future 

Through our interviews with builders and HERS raters, we identified barriers that could affect 
the future growth and success of MidAmerican Energy’s Residential New Construction 
program. Key barriers include the following: (1) the economic conditions that limit sales of 
energy efficient homes, (2) the degradation of the ENERGY STAR label in the energy efficient 
homes market, and (3) the difficulties associated with explaining the merits of an energy 
efficient home to consumers.  

First, many builders discussed their reluctance on the part of homebuyers to devote additional 
funds to energy-efficient construction due to the general economic climate. As the housing 
market has slowed and credit has dried up to some extent, buyers have been spending less 
on the “extras” they might otherwise have considered essential, such as energy efficiency.  

“Right now it just seems that people are buying the cheapest house possible. They 
don’t care if it's energy efficient.” 

“If I could build homes that were energy efficient, I would, if people would buy it. If I 
build an energy-efficient home right now, nobody will buy it.” 

                                                
42

 These are statewide permit numbers. Numbers gathered from the Homebuilders Association of Iowa 
website: http://hbaiowa.org/buildingpermits.htm. 
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Second, builders expressed their belief that the ENERGY STAR label itself does not give 
homes a distinct advantage in the market. This is a result of the growing trend towards using 
“energy efficient” construction as a marketing tool, rather than as an accurate assessment of 
a given home’s level of efficiency. Many homes are marketed as “energy efficient” both in the 
Iowa housing market and across the country. However, not all of these homes meet the 
standards the MidAmerican Energy Residential New Construction program incentivizes. As a 
result, the phrase “energy efficient” has been, in a sense, overused to the point that the true 
value of an energy efficient home has been degraded. Therefore, an ENERGY STAR home is 
not considered to be worth the additional cost required to meet certification standards by most 
buyers, since in the buyer’s opinion, “all homes are energy efficient.” Builders also indicated 
that with the frequent changes in ENERGY STAR standards, the value of more recent 
versions of ENERGY STAR standards have been even further degraded, as consumers 
consider all ENERGY STAR homes to be essentially the same. Finally, builders noted that 
realtors are not effectively promoting the ENERGY STAR label. This is an important finding, 
as all but one builder we spoke with sells their homes, at least in part, through realtors rather 
than through their own sales representatives.  

“I think there were so many different tiers and levels of ENERGY STAR, it started to 
become amusing. And people were like, you're an ENERGY STAR builder, are you on 
the low end, the high end? Nobody was giving you any value… They didn’t care if you 
were barely squeaking by or you were doing it.” 

“When you see advertising in the paper or you see builders with their signs, some of 
them put, "We build ENERGY STAR homes," but it's one of those things that if 
everybody's building an ENERGY STAR home or everybody's selling a house that's 
ENERGY STAR, no one really takes the time to explain what that means. So it's kind 
of like saying we have garage door openers.” 

As shown in Figure 4-2, below, six out of ten homeowners (59 percent) who were aware they 
purchased a program home said the home’s certification was either “not at all influential” or 
only “somewhat influential” in their purchase decision. This level of appreciation among 
consumers for the home’s energy efficiency label was echoed by HERS raters. In addition, 
HERS raters discussed that the market does not value the updated version of ENERGY 
STAR (Version 3.0), due to the minimal energy savings associated with it compared with 
previous versions.  
 

“Homeowners hardly even ask that question anymore, because they assume if they're 
buying a brand new home it's going to be energy efficient. And because of that, it 
became a standard. So now that that standard is not going to be met as highly as 
before.”  
 
“It would be real interesting to see a five-year average after this is kind of going to say, 
okay, meeting just the ENERGY STAR 3.0 requirement compared to the old 2.5 
requirement or the 2.0 requirement, what would really be the savings? I bet it's less 
than $5 a month.” 
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Figure 4-2. Certification Influence on Purchasing Decision (n=89) 

 

Source: Residential New Construction Participant Survey, question es1 

The third barrier to future success faced by the MidAmerican Energy Residential New 
Construction program is the lack of understanding of the merits of energy efficient 
construction among the general population of consumers and the difficulties builders face in 
educating their customers. As shown in Figure 4-3, below, data gathered form the participant 
survey shows that the vast majority of participants became aware of the program through 
their contractor or builder (62 percent).  

Figure 4-3. How Customers Hear About the Program (n=81) 

 

Source: Residential New Construction Participant Survey, question pa1 
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Furthermore, nearly 40 percent of survey respondents indicated that it was their builder that 
convinced them to purchase their program qualifying home.43 Per program design, 
MidAmerican Energy has relied on builders to sell the program to buyers. However, builders 
themselves talked about the difficulty of explaining the benefits of the home in a way that is 
intelligible to the average person. 

“If I have to be the start of educating them, for most people building a home is 
overwhelming to begin with. They just know a little bit about it, and you could spend a 
couple hours talking about this stuff.” 

“How to market that kind of savings that they'll get in the long run… that is kind of the 
big question for me.” 

“The market doesn’t understand. Because there's been no publicity as to what the 
(standards mean), to the public. They don’t understand, and it's a little bit 
overwhelming.” 

4.4.2 Program design 

The BOP option was developed by MidAmerican Energy and is continually monitored and 
updated as needed, in partnership with the program implementer, A-TEC. The ENERGY 
STAR Certified New Homes option is strictly designed by the EPA, with some input at a 
regional level to ensure the program is properly designed to meet specific regional 
requirements (in particular, specific building construction practices and weather). Both new 
construction program options are voluntary and are designed to help new homebuilders 
construct energy efficient homes exceeding building codes through a process of education, 
training, technical assistance, and performance testing (for ENERGY STAR homes). The 
program options are intended to minimize customer callbacks and highlight building skills 
through the adoption of building standards and a system of independent verification site visits 
using trained HERS raters (ENERGY STAR homes) and quality assurance checks by A-TEC 
(BOP). The program promotes the ENERGY STAR label and additional standards to help 
consumers more easily identify energy efficient homes.  

The Residential New Constructions homes program met or exceeded its energy savings 
targets for PY2011, reaching 98 percent of its kWh and 106 percent of its therms goals. 
Additionally, program homes represented 43 percent of the Iowa single-family new 
construction building market in 2011. 

A. Incentives are declining 

Through in-depth interviews conducted by the evaluation team with builders, almost all 
builders communicated the sentiment that the incentive for participating, especially as they 
look ahead at the ENERGY STAR Version 3.0 requirements, is not sufficient to encourage 
those builders that already specialize in energy efficient construction to continue to participate 
in the program. The concern is that the incentives are not keeping pace with the increased 
cost that accompanies higher standards associated with ENERGY STAR Version 3.0.  

                                                
43

 Residential New Construction Participant Survey, question b3. 
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“Four years ago between Alliant and MidAmerican, we were receiving a rebate on 
every house of $2,750. It was an absolute benefit to the end user; the $2,750 was 
about what the incremental cost increases were to meet the requirements of the 
program at the time. Now every house we do, we get $1,750, so it's basically $1,000 
decrease, and I bet you the cost has gone up a minimum of $1,000.” 

HERS raters shared the opinion with builders that the MidAmerican Energy rebate was 
insufficient, often referring to program participation as a ‘break even’ proposition that does not 
encourage many builders to participate in the program. In addition, HERS raters suggested 
that, for those builders already building ENERGY STAR or BOP level homes, the rebate does 
not influence their building practices to any significant degree. 

The decline in incentives may possibly segment out those builders who participate in the 
program between those who are opportunistically motivated and those driven purely by the 
desire to promote energy efficiency. While many participating builders indicated that building 
efficient homes conveyed a competitive advantage, some builders tended to think that 
customers are not willing to pay for energy efficient features. 

“Until this is a code for all builders to build this way, the participation from the builders 
is going to be minimal until the money is increased or it's a mandatory item. So they're 
not going to get participation until the money's increased, because it's costing these 
guys more money to build, or it's a break-even proposition. That's just dollars and 
cents. You're not going to get people to do it if the best-case scenario is a break 
even.” 

“I know that there are some builders that definitely don’t see the rebates as the goal. 
They see it as helping to compensate them for what they want to do anyway. But I 
have in mind another builder… the money is the goal for him. And so the amount of 
the rebate would be an important question for guys like him.” 

Adding to the declining incentives is that on December 31, 2011, the $2,000 federal EPAct 
2005 builder tax credit for constructing energy efficient homes ended; a tax credit that had 
been in place for six years and which builders of energy efficient homes had become 
accustomed to leveraging. Because it is unlikely the U.S. Congress will extend this popular 
credit in the near term, this will also have an effect on the number of new homes completed 
through MidAmerican Energy’s new homes program as the $2,000 tax credit often helped 
cover the incremental costs of building a more energy efficient home. 

B. Builders are not discussing the rebate with the buyers 

By design, the Residential New Construction program is marketed primarily to builders and 
HERS raters, with minimal outreach and education to the ultimate homebuyer. We learned 
through our builder and HERS rater interviews that builders are, in general, not mentioning 
the rebate or discussing the MidAmerican Energy program with buyers; missing an 
opportunity to educate consumers about MidAmerican Energy’s efforts to support energy 
efficient new construction. Builders typically either “absorb” the cost, or include it in the price 
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of the home, usually without mention to the buyer. This trend is supported by the participant 
survey data, in which 49 percent of respondents were unaware of any rebate on their home.44  

“We handle all the paperwork, so when we give somebody a price we'll net the rebate 
out on the front end, and then we handle the paperwork and do all that so they don’t 
have to mess with it. But we don’t physically tell them that we got a rebate from 
MidAmerican.” 

“It's a builder-only rebate, and it's really not any of their information to know that. If 
they ask me, I'll tell them.” 

C. ENERGY STAR is the dominant program track 

Through interviews with builders and HERS raters, program participants, and a review of the 
EEIS and EEMIS data tracking system, it became apparent that BOP homes are considerably 
less prominent among builders, and, consequently, among buyers when compared with 
ENERGY STAR homes. In the participant survey, for example, over 92 percent of 
respondents purchased an ENERGY STAR home.45 In our builder interviews, only 1 builder 
out of the 12 built any BOP homes in the past year. Additionally, the builders we spoke with 
are either participating in one track or the other, rather than going between programs as the 
situation changes.  

D. Questions Surround ENERGY STAR Version 3.0 

All of the builders we talked to through our in-depth interviews were aware of the recent 
update of ENERGY STAR standards to Version 3.0, although a few builders noted there is 
confusion around some of the specific requirements included with Version 3.0. Builders also 
had confidence in the level of awareness of their subcontractors regarding the recent 
updates. 

Despite their familiarity with ENERGY STAR Version 3.0 specifications, many builders 
speculated that the recent shift in eligibility standards for ENERGY STAR Version 3.0 has 
driven and will continue to drive builders from the program. However, only 1 of the 12 builders 
we spoke with said they would no longer participate once ENERGY STAR Version 3.0 is fully 
implemented, and two others said they would only build some of their homes to the new 
standards. There were many factors that influenced this development, most of which were 
associated with the general belief that the requirements are too stringent and the additional 
costs associated with the requirements are not offset by an increase in rebate levels, and that 
requirements associated with ENERGY STAR Version 3.0 were too inflexible and often 
excessive.  

“Well, now the requirements are so far out there that it costs us a ton of money to do 
it. It's not worth our time or money to do it. So we're not participating. We were one of 
the top participants in our area. They gave us a plaque one year and everything, but 
there's too many rules now, too many requirements, and it costs too much. It's not 
even worth it for us anymore.” 
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 Residential New Construction Participant Survey, question b5. 
45

 Residential New Construction Participant Survey (certtype). 
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“Well, I think before that 3.0 program came out, it wasn’t that hard to be an ENERGY 
STAR builder. And pretty much the majority of the people in our market were 
ENERGY STAR. And now that they came out with that 3.0 program, I think that's 
weeded out some of the people.”  

 
There were many specific changes mentioned and the additional costs associated with them, 
including the central cold air return, lining the inside of the ductwork, and HERS rater costs 
and the cost of employing a certified HVAC contractor. However, the elements of ENERGY 
STAR Version 3.0 most commonly questioned were the 2x6 (rather than 2x4) construction 
and the 24 inches (rather than 16 inches) on center framing. These elements were 
questioned for four main reasons—(1) the impact on cost, (2) the perceived impact on home 
stability, (3) the effect on the engineering of spec homes, which are most often built to 16 
inches on center specifications, and (4) the belief that these changes have little impact on 
energy efficiency.  
 

“If you did 2x6, you had to be two feet on center rather than the 16 inch on center. And 
I wasn’t a big fan of that, because then you would have a farther space when you're 
nailing trim and siding. It makes a difference when the studs are spread out that much. 
And I kept arguing that I didn’t see how it was making that big a difference in the R 
value.”  

“But certainly when things broke down real fast, it was the goal to change your framing 
from 16 inches on center to 24 inches on center. And I believe that's the 3.0 rule, and 
that makes things challenging, because now you're changing the whole framing of the 
building, and that affects your siding material, and it affects several other 
things…That's kind of where I said, oh, my God. We're trying to build all these 
townhomes alike, and in this market to change a framing plan, I mean, everybody 
builds with 16 inches on center, so to go with 24 is a major change for the framer, and 
to make sure the building is going to be structurally sound, the whole plan had to go 
back to the engineers to re-engineer the plan. And that's kind of where it's just not 
worth that.” 

HERS raters confirmed that these two elements of the ENERGY STAR Version 3.0 
requirements had evoked the most adverse reaction from builders.  

“Once 3.0 hits and it's all 3.0, total difference. There are very few builders who are 
sold on and committing to ENERGY STAR version 3.0… them going to 2x6, 24 on 
center was a huge leap for those people, and so that was a breaking point for a lot of 
people.” 

4.4.3 Program administration 

The MidAmerican Energy Residential New Construction program seeks to improve the new 
construction building stock in Iowa through outreach and the provision of incentives to 
homebuilders and through efforts to build awareness of energy efficiency. 

A-TEC is the program implementation contractor for both the ENERGY STAR and BOP 
components of the Residential New Construction program, including providing technical 
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assistance and QA/QC for the program. In addition, a network of HERS raters, supported by 
RESNET46 Approved Providers, conduct outreach to homebuilders on behalf of the program. 

A. Program administration is going well for builders and homebuyers 

Overall, the administrative processes surrounding the rebate disbursement and certification 
processes are proceeding smoothly, at least when considered from the builder’s perspective. 
Rebate processing was specifically cited by several builders as a commendable aspect of the 
Residential New Construction program. 

“I would have to say that MidAmerican is very good about response in getting our 
rebate checks back to us. They're within three to three and a half weeks we get our 
rebate checks from them.” 

Participants also commented on the ease of participation, especially from a program 
administration standpoint. The table below shows respondent’s average ratings of different 
administrative program aspects on a scale of 1 to 5 where 1 is “easy” and 5 is “difficult.” 

Table 4-11. Rating for Aspects of Program Administration 

  

Average rating of 
attributes of program 

administration 

(1=easy, 5=difficult) 

Participating in the program (n=69) 1.70 

Interacting with program staff (n=42) 1.79 

Completing the required program paperwork (n=50) 1.80 

Understanding program requirements (n=66) 1.89 

Source: Residential New Construction Participant Survey, questions nc1a, nc1b, nc1c, nc1d 

  

                                                
46

 http://www.resnet.us/professional/about. 
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However, program administration from the HERS rater perspective differs from that of the 
builders and participants. The main reason for this is that HERS raters feel that the program, 
more specifically A-TEC, relies on them to an excessive degree. Through our builder 
interviews, we learned that most builders depend exclusively on their HERS rater for program 
information and training. In addition, many HERS raters (three of the four) feel that they have 
been informally assigned the responsibility of training A-TEC staff on what to look for during 
site visits, and have found themselves in the role of scapegoat when a builder is denied an 
incentive based on quality assurance checks.  

“What I saw happening was [A-TEC] trying to push off as much as they could on the 
rater so they wouldn’t have to do as much. And then if [the builders] get denied their 
rebates, [A-TEC] wants to push that off on the rater.” 

“[A-TEC] is supposed to be verifying, they're the oversight committee. It's almost like 
we're training them.” 

A primary concern HERS raters had with the program administration process is they feel that 
A-TEC is somewhat unqualified for the quality assurance role that it took on. Many HERS 
raters feel that there has been a great deal of inconsistency in the application of ENERGY 
STAR standards, which are not being identified during A-TEC’s verification process. These 
HERS raters feel this is the result of insufficient expertise on the part of A-TEC. This 
inconsistency contributes to uncertainty regarding program standards and a loss of 
confidence not only in A-TEC, but also in the program itself.  

“A-TEC sends out people that know less than the people they're QA-ing, so then that 
becomes an issue to the raters that are out there on how is it that these people are 
QA-ing my stuff, yet they don’t know what I know, they don’t know what I do. And so 
then they get upset and then that's when I start getting calls. And so due to that, a lot 
of people have lost faith in MidAmerican and their system there, because just because 
you have a contractor in place does not mean they are the best suited for every need 
that you possibly have.” 

“So it's to the point where… we didn’t think A-TEC was doing the correct oversight. I 
met with a builder that does about 100 homes, and I know he was doing it wrong, 
because he told me this is what his rater was telling him how to do it. It was a blatant 
misrepresentation of 3.0.”  

B. Uncertainty regarding program standards has contributed to frustration among trade 

allies 

One of the main themes of the builder and HERS rater interviews carried out in support of this 
evaluation was the level of uncertainty regarding program rules, regulations, and standards. 
Builders consistently expressed confusion about what some elements of the program meant 
and suggested that the program was needlessly complex. Builders also indicated that the 
inconsistency in the application of these rules contributed to frustration and, ultimately, to 
builders leaving the program.  
 

“The one thing is 2x6 exterior walls. Is it mandatory? Yeah, I'm unclear with that, 
because I had one person tell me, well, you can't build a house with 2x6 exterior walls. 
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And then another guy said, well, you can, you have to have the rating done, and if the 
rating's fine, you can build without 2x6 exterior walls.” 
 
“All the uncertainty was kind of frustrating, because you start a house, and even 
before you change the house, things have changed.” 

“If the program is even tailored to where it's half as complex next year as it was this 
year, it'd be better. It can't continue on being this complicated and costing this much 
money, or guess what? The plug will be pulled and you're going to end up with less 
participation. It's going to end up being zero participation.” 

While builders lamented the level of uncertainty, raters discussed its origins. There were 
many factors discussed by HERS raters as having contributed to the sense of uncertainty 
surrounding the Residential New Construction program, of which four were most important. 
These factors include the following: (1) economic pressure raters sometimes face to pass a 
home, despite the fact that it does not actually qualify; (2) inconsistent application of program 
standards and dissemination of program information on the part of A-TEC; (3) the number of 
rebates and incentives for energy-efficient construction and the often conflicting standards 
that accompany them; and (4) frequent program revisions.  

The first major contributor to uncertainty was the economic pressure sometimes faced by 
HERS raters to pass a house that does not meet program standards. HERS raters depend 
upon the builders for compensation for their service, which essentially includes deciding 
whether or not a builder will receive an incentive on a given house. This incentive structure 
can lead, in some cases, to HERS raters feeling pressured to pass a house in order to 
maintain their customer base.  

“Now we can do things by the book and hopefully not lose the builder, because back 
three years ago, if I failed a house or two for a builder, the next thing I know, the 
competition is doing his stuff, because they'll pass it.” 

As a result, builders can become confused as to what actually qualifies for the program, given 
that different HERS raters sometimes provide different answers. This practice, combined with 
the fact that builders typically rely on HERS raters rather than A-TEC for information, creates 
a situation where builders do not know who to believe.  

The second major contributor to uncertainty is inconsistency on the part of A-TEC in the 
application of program standards and dissemination of program information. HERS raters 
frequently discussed their frustration with A-TEC’s perceived inability to provide consistent 
answers to questions, which forces builders to overburden raters with inquiries, as well as the 
not uncommon deficiencies associated with the quality assurance checks performed by A-
TEC. 

“You don’t have to totally reinvent the wheel, but say, ‘Hey, this isn't enough. We want 
our program to be good, and we don’t want it to come back and bite us in the butt that, 
yeah, we gave out a rebate on this ENERGY STAR Version 3.0 house, and our QA 
didn’t know enough to know that it wasn’t a Version 3.0 house.’ Yet five other people 
in the state have photographs of this house on why it's not ENERGY STAR Version 
3.0… that's happening.” 
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The lack of consistency in what qualifies for the program, compounded by the inconsistency 
of A-TEC’s quality assurance, contributes to uncertainty which in turn contributes to the 
frustration expressed among builders in interviews conducted by the evaluation team. 

The third major contributor to uncertainty, in the opinion of HERS raters, is the multitude of 
programs at the municipal, state, utility, and federal levels that offer incentives for newly 
constructed energy efficient homes. With multiple utilities and overlapping territories as well 
as several governing bodies with jurisdiction over the same area, it is inevitable that 
differences will exist between the standards of each program. Even within a given utility, there 
is often more than one set of standards that can apply to any given house, as in the case of 
MidAmerican Energy’s ENERGY STAR and BOP tracks. As a result, it can sometimes be 
difficult to keep these conflicting standards straight, even for HERS raters.  

“The issue is that each utility is different. What suits one best doesn’t suit the other 
best.” 

“Also just some of the added details, some of the new requirements. I guess I have 
one builder, frankly, he's been somewhat confused by the MidAmerican requirements 
because there are like three or four different paths to getting the rebates, three or four 
different rebate programs. And I think they're all explained on the same piece of 
paper. And so he looks at that paper, and he says, ‘Oh, here's a prescriptive 
requirement.’ Well, I didn’t do that. But it turns out that requirement is not required if 
you're meeting ENERGY STAR 3.0. And so he was in a panic.” 

Last, the fourth key contributor to the uncertainty among the builder population with regard to 
the Residential New Construction program is frequent program changes. HERS raters 
expressed a certain level of exhaustion with the seemingly constant change associated with 
MidAmerican Energy’s programs. While it may be the case that, in fact, these program 
change very seldom, the perception of a tumultuous program environment remains. In this 
environment, the development of a core group of builders is inhibited as members aren’t 
given adequate time to fully align their interests with the program structure. The uncertainty 
that results from frequent program changes, especially without a reliable means of 
communication with builders (due to the fact that they primarily rely upon HERS raters), can 
compound to drive builders from the program entirely. The below excerpt from a HERS rater 
interview summarizes this issue.  

“They came into this Version 3.0; what are we, revision five? They revised this thing 
five times. So we all lost credibility, because we're going out there, and we're trying to 
get everybody on board the last nine months or whatever, and now all of a sudden 
they change this, or they change that, or they change this, or they change that. And so 
now all of a sudden builders are being smart alecks; you go up to them, you talk to 
them, ‘What did they change this time?’ All of a sudden, you lost respect.”  

4.4.4 Program communication and marketing 

In exploring this issue, we looked at the current level of awareness of the program and how 
effective the marketing materials are at getting builders and consumers to participate in the 
program.  
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A. Adequate training, program information and resources for trade allies 

Builders, overall, are content with their level of awareness of program changes and 
knowledge of program operations. Furthermore, builders expressed the general opinion that 
subcontractors are well trained and knowledgeable about program changes. However, 
contrary to program design, many builders are relying almost exclusively on their HERS rater 
for training and program information rather seeking out assistance from A-TEC. It is evident 
that raters are also providing a good deal of support to subcontractors, which also deviates 
from program design. The following interview excerpt is indicative of this trend: 

Builder: “Whenever I have questions, I just call my rater, and he seems to have quick, 
instant knowledge for me on what I need to do… Whenever I have questions I call 
over there, and [they] do a fantastic job about keeping me up to speed on the rebate 
process, where it stands as far as when it's gotten submitted.” 

Interviewer: “Any reason for you to go to MidAmerican?”  

Builder: “Not that I see, no… I don’t deal with them. I deal with my rater.” 

HERS raters confirmed that builders primarily seek them out as a resource rather than 
contacting A-TEC. Some HERS raters saw this practice as indicative of a general lack of 
confidence among the builder population in A-TEC’s ability to provide accurate, consistent 
information.  

“The reason people don’t go to A-TEC is because… depending on who you talk to you 
get three different answers. So you have no idea of which way they truly want it. So 
after that happens so many times or people don’t even understand the question that 
you're asking me because they don’t know the program, they don’t have experience in 
the program, and they're not certified to even be in that role, you lose faith. So 
because of that, that's why A-TEC is not the go-to.”  

B. Characteristics of the program homes that resonated with homebuyers 

There were many factors that builders discussed as being influential in the decisions of 
homebuyers to purchase program-qualifying homes. The most important of these was the 
reduced energy bill that results from energy efficient construction. As a result, builders 
typically promote this benefit as a major selling point for their homes. 

“I think the bottom line they just care about… their monthly bill going to be as low as 
possible… So the marketing piece is, we've got an index of this, this equates to your 
annual savings, buy this home compared to the one next door that has this index 
rating, and here's what you're saving on your energy bill. We've got to make it so 
simple for the consumer, otherwise they're on to something else.” 

However, builders promoted many other aspects of the construction that, in their opinion, 
seemed to resonate with the buyer. The most important of these is the energy-efficient 
construction itself, using the ENERGY STAR certification as “guarantee” of the home’s 
efficiency.  
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“We would show them the certificate that they would get and the kind of documents 
that they would get from the rater and from the providers verifying this. And we would 
say, ‘If this is important to you, this is something you're going to want to ask when 
you're out shopping.’ We'd point out the ENERGY STAR sticker on the furnace and 
say ‘When you're out shopping, open up the mechanical room and take a look at 
these appliances—do they have this sticker on them?’” 

Respondents to the participant survey assigned a high rating to all attributes of program 
homes, including reduced energy costs. However, survey data suggests that traditional 
concerns of homebuyers, such as purchase price and location, somewhat outweigh the 
factors specific to program qualifying homes, such as ability to customize the home and 
sustainable or “green” features of the home. The table below shows the results of participants 
ratings of various home attributes on a scale of 1 to 5 where 1 is “not at all important” and 5 is 
“very important.” 

Table 4-12. Importance of Various Home Attributes  

  

Average rating of home 
attributes 

(1=not at all important, 
5=very important) 

Purchase price (n=110) 4.36 

Lot location (n=110) 4.33 

Reputation of the home builder (n=110) 4.09 

Energy costs (n=110) 4.00 

Resale value (n=110) 3.94 

Ability to customize home (n=110) 3.75 

Sustainable or “green” features (n=109) 3.13 

Source: Residential New Construction Participant Survey, questions b14a–b14g 

These results suggest that the Residential New Construction program, contrary to the 
opinions of many builders, has a broader market than those fixated on energy efficiency 
alone. Instead, people who buy ENERGY STAR or BOP homes are likely to consider energy 
efficiency as just one of many factors that influence their decision to purchase a home.  

C. Targeting and customer satisfaction 

MidAmerican Energy and A-TEC staff has viewed the home-sale transaction as an opportune 
time to broaden consumer awareness of the value of energy efficiency in new homes. 
Therefore, in addition to providing incentives to builders for meeting building goals, the 
program seeks to support builders in promoting efficient new homes to homebuyers. To fully 
undertake a robust marketing effort, it is important to both understand the target market for 
the program as well as engage various stakeholders beyond the builders to include real 
estate agents, code inspectors, and builders’ subcontractors to educate them about the 
program.  
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In order to gain perspective on the reach of the PY2011 program participants, we 
geographically matched the raw 2011 participant data by zip code to a map of Iowa. 
“Bubbles” 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 “bubbles”—examples include Des Moines, Cedar 
Rapids, and Iowa City. However, the map also reflects several areas with no bubbles. This 
information should only be used from a very high level, as we did not have access to 
participation data for all years. Mapping participants for all years since program inception 
would give a better view of true geographic areas of opportunity.  

Figure 4-4. Geographic Mapping of 2011 Program Homes 

 

 

Even though we were only able to assess program saturation and market characterization 
preliminarily, it does appear that there is potential for the program to gain participants in 
several areas.  

4.4.5 Program and MidAmerican satisfaction 

The vast majority (89 percent) of surveyed participating customers reported that they are 
either “extremely satisfied” or “very satisfied” with the program. When asked about their 
satisfaction with various program aspects, there were always more satisfied respondents than 
dissatisfied. As Figure 4-5 shows, most participants were particularly satisfied with their 
builder interactions. 
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Figure 4-5. Satisfaction with Program and MidAmerican Energy 

 
Source: Residential New Construction Participant Survey, questions sat1, sat6, sat3a, sat3c, sat3g 

Builders, overall, are satisfied with the program and find working through the program to be 
advantageous to their business. Some of the main advantages discussed included the 
financial benefit associated with the rebate and the fact that program-qualifying homes can be 
easier to sell. Builders appreciate the opportunity to highlight their commitment to energy 
efficient construction; working through the program enables them to discuss this aspect of 
their work on a more consistent basis. 

“In a nutshell, it was and is important for us to say that we're building at an ENERGY 
STAR level… And then of course there's value because we're getting money back.” 

“I like when we're sitting down with someone when they're building a house or buying 
a house and we tell them their house is going to be as efficient as possible. I think 
that's important.” 

4.4.6 Customer characterization 

Overall, consumers who purchased program-qualifying homes were more likely to fall within 
the following categories: 

 Two to three people within the household (63 percent) 

 Educated at the college level or higher 

 Very affluent (household income of $75,000 or more per year). 
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A. Comparing participants and nonparticipants 

One-third of participating respondents’ new program homes are 1,501 to 2,000 square feet 
(33 percent) and another 27 percent are 2,001 to 3,000 square feet. Approximately the same 
percentage of nonparticipating respondents’ new homes are either 1,501 to 2,000 square feet 
(31 percent), but less are 2,001 to 3,000 square feet (18 percent). 

Figure 4-6. Participant vs. Nonparticipant Home Size 

 
Source: Residential New Construction Participant Survey, question dem9 and Nonparticipant Survey, question d3 

Almost two-thirds of participating respondents (63 percent) and just over one-half of 
nonparticipating respondents (55 percent) have either two or three people living in their 
household. These numbers appear to align with statewide census data which reflects 2.40 
persons per household (2006–2010).47 

                                                
47

 http://quickfacts.census.gov/qfd/states/19000.html. 
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Figure 4-7. Number of Participant vs. Nonparticipant Household Members 

 
Source: Residential New Construction Participant Survey, question dem10 and Nonparticipant Survey, question d4 

Participating respondents are educated homebuyers; 41 percent hold a bachelor’s degree. 
Just under one-third (28 percent) reported having an advanced degree. A similar percent of 
nonparticipating respondents (27 percent) have an advanced degree, though less hold a 
bachelor’s degree (25 percent). 
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Figure 4-8. Participant vs. Nonparticipant Education Levels 

 
Source: Residential New Construction Participant Survey, question dem13 and Nonparticipant Survey, question d7 

Almost one-half of participating respondents (48 percent) compared to one-quarter of 
nonparticipating respondents (22 percent) have an annual household income of $100,000 or 
greater. Fewer participating respondents (19 percent) and more nonparticipating respondents 
(45 percent) have an annual household income of up to $50,000. According to the most 
recent US Census data (2006–2010), median household income in Iowa is $48,872. 
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Figure 4-9. Participant vs. Nonparticipant Household Income Levels 

 
Source: Residential New Construction Participant Survey, question dem14 and Nonparticipant Survey, question d8 

4.5 CONCLUSIONS AND RECOMMENDATIONS 

4.5.1 Conclusions 

Despite adverse market conditions, MidAmerican Energy’s Residential New Construction 
program has managed to meet or exceed both its kWh and therms energy savings goals, as 
well as maintain market penetration. Below, we offer our recommendations to MidAmerican 
Energy program staff for continuing program gains. The recommendations are aimed toward 
proactively solving the issues facing future success of the Residential New Construction 
Program. The switch to HERS ratings as the basis for incentives and providing additional 
training to A-TEC could help to solve the problem of uncertainty which threatens to drive 
builders from the program. Raising rebates to a level commensurate with the requirements of 
higher-tier energy efficient homes will help to limit the damage to the trade ally pool resulting 
from builders leaving the program. Finally, the expansion of marketing and education 
campaigns to the buyer population will help to educate and motivate customers to request 
and purchase program-qualifying homes, while reinvigorating the term “energy efficiency” as 
an exception to the rule, rather than the norm.  

4.5.2 Recommendations for savings adjustments 

All heating, cooling and water heating savings or penalties from the Fuel Summary 
report should be claimed. MidAmerican Energy’s Residential New Construction/HERS 
performance based compliance program allow tradeoffs to achieve the required or desired 
HERS index. The savings from the REM/Rate energy modeling software represent the 
interactive heating, cooling and hot water savings when compared to a baseline home. Due to 
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this whole-building approach, all heating, cooling and water heating savings (or penalties) 
from the Fuel Summary Report should be claimed by MidAmerican Energy or another utility if 
more than one utility is providing incentives for the program. The Fuel Summary report is 
already provided as part of the paperwork submitted to A-TEC. The heating, cooling and 
water heating categories include the combined savings from programmable thermostat, 
infiltration control, attic insulation, wall insulation, heating equipment, cooling equipment and 
hot water equipment.  

For ENERGY STAR homes that MidAmerican Energy is currently claiming only electric 
or only gas savings MidAmerican Energy should determine if it is possible to claim 
both the electric and natural gas savings. This would require the determination of whether 
or not another utility (either electric or gas) is claiming these savings through a program of 
their own. This would require a process change that would identify “other” utilities providing 
program support and/or claiming savings. When researching this possibility, it was noted that 
Iowa has a large amount of territory that is being served by Rural Electric Companies, 
Municipal Gas and Municipal Electric companies.  

Examples: 

 When claiming gas furnace savings, there are two distinct heating savings 
components that should be claimed—gas and electric. The review of the claimed 
measures showed 757 premises did not claim the electric savings and 22 of these 
premises were not designated as gas heat only (HERS/IDX GHO) and would appear 
to be able to claim the electric savings.  

 For the 1,807 premises that were not designated as “gas heat only” there were 345 
(19 percent) premises that did not claim hot water savings. 

Geothermal specifications entered into the program database should reflect the 
REM/Rate claimed efficiency and capacity. The Geothermal specifications entered in the 
database reflected a full-load coefficient of performance (COP) for the heating efficiency and 
a part-load EER for the cooling efficiency. The database should reflect the efficiencies 
reported in REM/rate. Otherwise, the discrepancy in reported efficiencies creates inaccuracy 
in the reported program savings. This should be reviewed with the raters participating in the 
program, as this directly affects claimed savings. As part of the process, the geothermal 
rebate form includes the load and associated efficiencies and would appear to be the best-
known source for this load and efficiency information. 

The dishwasher savings calculation should include an upper limit allowance to be 
claimed. This is to prevent the possibility of user errors that permitted savings claims 
of greater than 160 annual therms saved for a single dishwasher. These errors have 
resulted in excessive over estimates of savings given the fact that typical dishwasher savings 
is less than 10 therms, annually. 

Fixed savings for multifamily natural gas water heating should be replaced with the 
Fuel Summary methodology. The file review did not include any multifamily homes. 
However, if the multifamily process includes the Fuel Summary report then the savings 
should be claimed in the same manner as the single-family new construction program. 
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Appliance algorithms need to be updated to reflect the current federal standards for 
the equipment unless the Iowa market has significantly different appliance stock 
available for the new construction market. If the lower 2007 federal standard for 
dishwashers instead of the updated 2010 federal standard is retained for the new 
construction dishwasher measures it should be supported with a local study showing that 
lower efficiency baseline stock was readily available for purchase during the program year. If 
the program wishes to continue to keep the clothes washer baseline higher than the federal 
standard then the evaluated savings will need to be reset to the lower claimed savings. 

REM/Rate lighting and appliance values should be based on the as-built home not 
retaining the default values. The majority of the rating files reviewed used the default 
REM/Rate lighting and appliance values for percentage of efficient lighting, refrigerator 
energy usage (annual kWh), and dishwasher energy factor. 

The legislated IECC 2009 code requires a minimum of 50 percent high-efficiency lighting; the 
current REM/Rate default is 10 percent. The more efficient lighting has lower waste heat, 
which has an associated heating penalty and cooling bonus. 

If known, the refrigeration annual usage (kWh) should be used. If unknown, a default value 
should be established based upon available equipment stock. The REM/rate default is 775 
kWh annual which is much higher than most common refrigerator models currently available 
on the market. Because the claimed savings for appliances and lighting are based upon 
deemed savings (and not from the HERS rating reports) this does not affect the claimed 
refrigeration savings; it only affects the waste heat from the refrigeration as it is accounted for 
in the REM/rate model. Similarly, the dishwasher efficiency should be entered in REM/Rate 
based upon the updated federal standard. 

For BOP participant homes, collect more complete data regarding the home’s design. 
Currently only each story’s total square footage is recorded on the program application 
documents. Each story should have its own dimensions presented to allow for understanding 
total wall and attic area, including wall height. Further, data collection should indicate whether 
the home’s basement is conditioned or not and the total above grade wall area of each 
basement. 

The algorithm for BOP infiltration savings should utilize an engineering approach and 
take advantage of existing blower door natural air changes per hour information. The 
current algorithm has no documentation and MidAmerican Energy may be missing 
opportunities to claim greater savings due to infiltration controls. The suggested algorithm 
would utilize the additional information collected to determine the total volume of the house. A 
baseline assumption for typical residential new construction natural air changes per hour 
would need to be determined. The equation would be: 

Annual Heating Savings: 

Volume of conditioned space x (NACHbase – NACHmeasured) x 0.018 x 24 x HDD x BTU 
Fuel Conversion / Efficiency  

Annual Cooling Savings: 
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Volume of conditioned space x (NACHbase – NACHmeasured) x 0.018 x 24 x CDD x BTU 
Fuel Conversion / Efficiency 

4.5.3 Recommendations for program design and implementation 

The recommendations are based primarily on the in-depth interviews conducted with builders 
and HERS raters, as well as information gleaned from the participant survey. 

Base incentives upon HERS scores to both ensure sound, whole house building 
practices, as well as help create a better understanding of what an “energy efficient” 
home means in the market place. As we have discussed throughout this evaluation, one of 
the major issues related to ensuring the future success of the Residential New Construction 
program is the prevalence of the term “energy efficient” as a marketing tool, rather than as an 
accurate description of the efficiency of a given home. Increasingly, homes are being sold 
that are claimed to be “energy efficient,” but are in fact not a great deal more efficient than a 
home built to code. We heard from builders and HERS raters that this type of consumer 
thinking may stand in the way of program success because it potentially devalues the 
ENERGY STAR or BOP certifications. Additionally, homebuyers are beginning to consider 
every home to be “energy efficient,” thus there is no reason for them to pay extra for a 
program-qualifying home.  

Basing incentives on HERS scores, rather than on ENERGY STAR standards, would enable 
buyers to look critically at the term “energy efficient” in a way that the ENERGY STAR 
standard does not allow. By assigning a HERS rating to every home, MidAmerican Energy 
could also apply incentives based on a sliding scale that would grant higher rebates to lower 
HERS scores. This would assist buyers to more easily see the difference between two HERS 
scores and understand the rebates associated with them, enabling them to put a more 
precise value to the “energy efficiency” of a home. This could serve to encourage consumers 
to think more critically about energy efficient construction and move those who prioritize 
energy efficiency into the program. 

Last, the consistency of the HERS ratings would help to make the program standards 
themselves more consistent. Inconsistency was frequently discussed as an issue contributing 
to uncertainty that may drive builders from the program. The switch to HERS ratings could 
also align the program with other state, federal, municipal and utility programs, eliminating 
another potential source of uncertainty.  

Provide additional training to A-TEC and document changes. We heard from builders and 
HERS raters that a primary source of uncertainty in the program is the appearance of 
inconsistency from A-TEC’s quality assurance group and program information. ENERGY 
STAR Version 2.5 and Version 3.0 changes caused a fair amount of uncertainty and required 
clarifications throughout the HERS rater community. One rather significant change from the 
original Version 3.0 was that originally a home was required to be 24 inches on-center 
construction with advanced framing, wrapped in R5 continuous insulation, Structural Insulated 
Panels (SIP) or Insulated Concrete Forms (ICF). The EPA backed off from this requirement to 
be 16 inches on-center construction with advanced framing being accepted; this had originally 
reduced builders interested in the program in the Massachusetts and New Hampshire 
markets tremendously. The four checklists that are currently in ENERGY STAR Version 3.0 at 
Revision 6 still require clarifications and discussions among HERS raters and their providers 
on items. Therefore, we suggest that MidAmerican Energy lead the training effort for the 
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building community and A-TEC. Ensuring all stakeholders receive additional training will help 
to limit the occurrences of inconsistent quality assurance and help to make A-TEC’s 
responses to builder inquiries more consistent. This will serve to regain the respect of trade 
allies and reduce uncertainty regarding program requirements. In addition, further training will 
help establish A-TEC as the “go-to” source for program information.  

Along with additional training, we suggest the program engage directly with builders on a 
more frequent basis. Regular in-person meetings could be held with both builders and HERS 
raters to ensure all market actors hear the same message. At least some of these meetings 
could be held cooperatively with other Iowa utilities, as many of the MidAmerican Energy’s 
program builders cross boundaries with other utilities. Doing so would add another layer of 
consistent messaging. Last, all program changes, forms, etc. should be documented, with the 
most information available on MidAmerican Energy’s website.  

Include a more holistic marketing campaign focused on consumers, by expanding 
marketing and education campaigns. In this evaluation, we have discussed how the 
average buyer lacks appreciation for the ENERGY STAR label, because so many homes are 
marketed as “energy efficient” or “ENERGY STAR.” In part, this stems from a general lack of 
knowledge among buyers as to the true merits of program-qualifying homes. By expanding 
the program’s marketing and education campaign among the homebuyer population, more 
buyers would become aware of the ENERGY STAR or BOP certification and what they 
signify. This may result in more consumers being interested in an energy efficient home, and 
choosing to purchase a program qualifying home rather than accepting a builders claims of 
“energy efficient” construction at face value. Builders and home shows are some of the most 
common methods of hearing about new construction programs, but increasing the use of 
other communication channels including word of mouth, realtors, and energy providers would 
help as well. By reaching out directly to potential homebuyers, MidAmerican Energy would be 
able to both control and provide consistent messaging, rather relying on builders to educate 
homebuyers.  

Find ways to reduce the costs of participating in the program for the builders. Clearly, 
the builder is key to ensuring the success of the program. Consumer demand is important to 
the longevity of the program but, in the near term, the builders are still the key to meeting 
participation and energy savings goals. As both the builder and participant surveys indicated, 
the builders have the most influence over the homebuyer and the greatest opportunity to sell 
the program. Cost is still a major issue and providing direct financial rewards to the builder will 
continue to be one way to address the problem. Because many of the participating builders 
cross utility service territories, MidAmerican should try to align program requirements and 
incentives with the other Iowa-based investor owned utilities to help make participation as 
easy as possible for builders and HERS raters. Currently, MidAmerican Energy’s incentives 
are slightly below what Alliant Energy is offering. Another possibility to reducing program 
costs is to streamline the required paperwork. It is important to find ways to recognize 
successful program builders as a way to encourage others to participate in the program and 
to increase the profits for those who do participate. 

The REM/Rate files completed by the HERS raters to show program compliance should 
be provided to the program implementer as part of the final submission of program 
documentation. The evaluation had a great deal of difficulty obtaining the 33 REM/Rate files 
from HERS raters. In our opinion, the REM/Rate file is a core program document that helps 
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justify savings, serves as a reference for data entry checks, assists evaluation, and generally 
validates the home assigned incentives complies with program requirements.   

When the program implementer paperwork review determines there are discrepancies, 
the anomalies need to be sent back to the HERS rater for corrective action or rebuttal. 
As part of the current procedure, the provided paperwork is reviewed by A-TEC. Equipment 
efficiencies are compared against Air Conditioning, Heating, and Refrigeration Institute 
(AHRI) certification efficiencies. Through this evaluation the file review showed that 
applications were marked up with updated equipment efficiencies by A-TEC. The corrected 
efficiencies were then stored in the program database. However, the claimed energy savings 
are based upon the REM/Rate file which includes the originally reported equipment 
efficiencies. The corrections by A-TEC that are entered into the database assume the 
equipment listed on the paperwork (HVAC equipment make and model numbers) is correct 
and the REM/Rate output files are incorrect. The error could also have been made on the 
paperwork and therefore the REM/Rate file has the correct efficiency. The “Application 
Rejection or Processing” proviso is already in the procedures to handle this exact situation. 
This procedure simply needs to be exercised to correct this disconnect. 
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