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Executive Summary 

The Illinois Department of Commerce and Economic Opportunity (DCEO) provides grants to 
program partners to give funding to their participants for energy efficiency measures or for the 
direct installation of the energy efficiency measures in low income residences. DCEO provides 
these grants to partners that already administer low income weatherization programs or other 
low income home improvement programs in the Illinois electric service territories of 
Commonwealth Edison or Ameren. This program has been in existence since 2008, however 
many of the program partners have been running low-income programs for several years and 
this program provided them with additional funding. 

The installation of weatherization measures and other home improvements are generally 
focused on gas savings, which are not part of this evaluation. However, this report does look at 
the energy savings achieved from the extra funding for electric efficiency measures that are 
installed in tandem with the weatherization and home improvement work. 

E.1. Evaluation Objectives 

The objective of this evaluation report is to provide verification of electric savings impacts 
during program year 3 (PY3), which covers June 1, 2010 through May 31, 2011. 

For this report on PY3, we examined the program’s impact calculations and tracking data to 
answer the impact evaluation questions: 

1. What are the gross impacts from this program? 

2. Did the program meet its energy goals? If not, why not? 

The objectives of the process evaluation were to develop an understanding of the final program 
design and implementation strategies as well as document program processes and tracking 
efforts. 

E.2. Evaluation Methods 

The evaluation methods for this year included an algorithm review to verify that reasonable 
assumptions and methods were used for assigning ex-ante gross kWh and kW savings per 
measure. 

In program year one (PY1) DCEO used the Energy Star Calculator for all of their measure 
savings estimates, except for the furnace measure. EPA and DOE data was the source of the 
information used by DCEO in the Energy Star calculators. The furnace information came from 
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the Gas Appliance Manufacturers Association. For PY2 and PY3 DCEO used the calculation 
methods suggested in the PY1 evaluation. There were no new measures in PY3. 

Navigant used several sources to verify the reasonableness of the DCEO savings estimates 
including: 

· Pennsylvania Public Utility Commission TRM  
· The most current California Database for Energy Efficiency Resources (DEER) reports 
· Efficiency Vermont’s Technical Reference User Manual (TRM) 2010 
· Navigant’s own measure studies. 

The primary data collection for the process evaluation was in-depth interviews with program 
implementation staff and program partners. The team also reviewed secondary data sources 
including the program implementation plan, the Residential Retrofit Energy Efficiency Program 
guidelines, and best practices for low income programs.1 

E.3. Key Findings and Recommendations 

E.3.1. Impact Evaluation 

The evaluation team recommends that saving estimates from refrigerators and lighting be 
adjusted due to ComEd evaluation studies that provide more accurate saving estimates. All 
other measure savings estimates remain the same as last year as the estimates continue to be 
reasonable when compared to other authoritative sources. Navigant adjusted the refrigerator 
energy and demand savings estimates. Navigant’s evaluation of the ComEd Appliance 
Recycling program revealed that the refrigerator stock has a higher energy use than was 
estimated in the previous LI Retrofit evaluations. Navigant adjusted the lighting energy and 
demand savings estimates. Navigant’s evaluation of the ComEd Residential Energy Star 
Lighting program determined that the hours of use and peak coincidence factor should be 
adjusted.  

· Recommendation. Improve ex ante and ex post estimates of measure savings per unit. 
We recommend that both DCEO and the EM&V team continue to make efforts to find 
up-to-date measure savings data sources for areas closer to the Illinois region. 

Table ES-1 presents the ex ante (DCEO reported) and ex post (evaluation verified) gross and net 
program impact results for the Weatherization program. The summary of final gross and net 
savings for the Home Improvement program can be found in Table ES-2. 

1 ACEEE, “Meeting Essential Needs: The Results of a National Search for Exemplary Utility Funded Low Income 
Energy Efficiency Programs”, September 2005. 
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Table ES-3 and Table ES-4 present the net savings impact contributions of ComEd and Ameren 
for the Weatherization and Home Improvement programs.  

Table ES-1. Summary of Gross and Net Savings for Low Income Weatherization 

Low Income 
Weatherization 

Program PY3 

MWh Savings kW Savings 

Ex Ante  Ex Post Ex Ante Ex Post 

Gross Savings 5,777 8,157 660 1,173 
Net-to-Gross 
Ratio 

1 1 1 1 

Net Savings 5,777 8,157 660 1,173 

Table ES-2. Summary of Gross and Net Savings for Low Income Home Improvement 

Low Income 
Home 

Improvement 
Program PY3 

MWh Savings kW Savings 

Ex Ante  Ex Post 
Ex Ante 

Ex Post 

Gross Savings 2,161 3,184 486 725 
Net-to-Gross 
Ratio 

1 1 1 1 

Net Savings 2,161 3,184 486 725 

Table ES-3. ComEd and Ameren Net Savings for Low Income Weatherization 

Low Income 
Weatherization 

Program PY3 

MWh Savings kW Savings 

Ex Ante  Ex Post 
Ex Ante 

Ex Post 

ComEd 2,980 4,419 340 661 
Ameren 2,797 3,738 320 512 
Net Savings 5,777 8,157 660 1,173 

Table ES-4. ComEd and Ameren Net Savings for Low Income Home Improvement 

Low Income 
Weatherization 

Program PY3 

MWh Savings kW Savings 

Ex Ante  Ex Post 
Ex Ante 

Ex Post 

ComEd 2,040 3,019 412 643 
Ameren 121 165 74 82 
Net Savings 2,161 3,184 486 725 
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E.3.2. Process Evaluation  

The process evaluation of the Residential Retrofit Energy Efficiency Program concluded that 
this program is effectively funneling funds to existing and established low-income programs 
(partners). The partners are very satisfied with the application process and interactions with the 
program staff. DCEO also made some advantageous changes to the PY3 program: DCEO has 
minimized the differences between weatherization and home improvement to avoid market 
confusion, and it increased the maximum grant amount for many of the eligible measures.  

The program’s implementation strategy meets many of the industry best practices for low-
income programs. The program is smoothly providing incentives to partners, providing a 
program that is easily understood by its targets, providing timely responses to partner 
questions and is continuing to funnel program funds through pre-existing programs. By adding 
funding to existing programs, DCEO is able to achieve large energy savings with low 
administrative costs by leveraging existing infrastructure. The impact of these funds on partners 
allowed more homes to be upgraded with energy efficient measures than what would have 
happened without the program and the funding enabled these partners to bring the importance 
of energy efficiency into their existing activities and goals.  

Communication. While partners were mostly satisfied with the level of communication with 
DCEO, this was not universally true. Some stated that communication with external partner 
organizations fell off sharply after the 2010 applications had been submitted. Towards the end 
of the calendar year, close to when the funding was announced, communication changed from 
being infrequent to almost daily. While partners appreciated communication during this critical 
period, they would prefer regular communications throughout the entire process. Consistent 
communication is especially important because partners often plan their financial strategies 
around what they understand from the written material and are only in close personal 
communication with DCEO later in the funding process. If there are miscommunications at the 
beginning, it may be too late to correct these later on. The primary sources of confusion were 
the details as to which administrative fees were eligible for grant funding, as well as caveats 
surrounding air conditioning eligibility. 

· Recommendation. More frequent and consistent communication throughout the year. 

Measure Choices. Many partners suggested that the program add more measures to their 
standard offering. Suggested measures for future grants include ENERGY STAR clothes 
washers, lighting lamp and ballast retrofits instead of full-fixture retrofits, and water pumps 
and boosters. We recommend that the DCEO consider whether additional measures fit the 
scope of the program and if they can be offered and still maintain the program’s cost 
effectiveness.  

· Recommendation. Examine the potential to add new standard eligible measures. 
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Grant Award Period. Some participants noted the long period of time between the application 
and the granting of funds. Partner organizations, are dependent on multiple funding sources. 
Each of these sources stipulates a different time period in which its funds must be used. A long 
period between the DCEO application and the granting of funds increases the difficulty of 
planning where and how partners can spend these various funding sources. This also can leave 
little time for the partner agency to effectively spend the grant money, which can make 
relationships with contractors difficult. 

· Recommendation. Reexamine the grant award period. 
 
E.4. Cost Effectiveness Review 

Cost effectiveness is assessed through the use of the Illinois Total Resource Cost (TRC) test. 
Table ES-5 summarizes the unique inputs used to calculate the TRC ratio for the Low Income 
Residential Retrofit Energy Efficiency Program in PY3. Most of the unique inputs come directly 
from the evaluation results presented in this report. Measure life estimates were based on 
similar ComEd programs, third party sources including the California Public Utilities 
Commission (CPUC) developed Database of Energy Efficiency Resources (DEER) and previous 
Navigant evaluation experience with similar programs. Program costs data came directly from 
DCEO. Incremental costs were estimated from program, survey data and similar ComEd 
programs. Avoided cost data came from both ComEd and Ameren and are the same for all 
programs.  

Table ES-5. Inputs to TRC Model for Low Income Residential Retrofit 
 Energy Efficiency Program 

Item Value Used 
Measure Life 12 years 
Annual Gross Energy Savings 11,341 MWh 
Gross Coincident Peak Savings 1.90 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $650,201 
DCEO Incentive Costs $7,066,634 
Net Participant Costs $7,066,634 

Based on these inputs, the Illinois societal TRC for this program is 0.75 and the program fails the 
Illinois TRC test. However the low income programs are not required to meet the TRC test.2 

2 ILCS 220 5/8-103(a) and 5/8-104(a), which states "The low income measures described in section (f)(4) of this Section 
shall not be required to meet the total resource cost test." 
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Section 1. Introduction to the Program 

1.1 Program Description 

The Low Income Residential Retrofit program is comprised of two separate programs a Low 
Income Weatherization program and a Low Income Home Improvement program. Each year 
DCEO administers a grant application and acceptance process that provides extra funding for 
electric energy efficiency measures installed in low income residential homes. DCEO awards 
grants to state agencies, local governments, lending institutions, affordable housing developers 
and other entities that administer low income weatherization programs or other low income 
home improvement programs in the Illinois electric service territories of Commonwealth 
Edison or Ameren. The objective of the grant process is to leverage existing energy efficiency 
programs to maximize electricity savings in low income residences.  

Evaluation of the Low Income Weatherization and Low Income Home Improvement programs 
is combined into a single report because they both provide incentives for a similar set of retrofit 
measures that improve electric efficiency in existing homes. 

When funding is provided to Low Income Weatherization programs, grants are more likely to 
cover 100% of the cost of the approved electric efficiency measures for each home but fewer 
measures are covered. When funding is provided to organizations with Home Improvement 
programs that promote home repair and rehab in low-income neighborhoods, grants are more 
likely to cover only the incremental costs for the electric efficiency measures but more measures 
are eligible for funding. 

1.1.1 Implementation Strategy 

The goal of the program is to leverage existing programs to maximize electricity savings in low 
income residences, and to capture electricity savings that would otherwise be missed due to 
insufficient funding. The overall implementation strategy for this program is to give additional 
funding to pre-existing home improvement and weatherization programs that target the low-
income sector. The overall program is managed by DCEO, and DCEO works with program 
partners throughout the implementation of the program. The partners themselves can work 
with program administrators, homeowners, property owners (in the case of a multi-family 
building), contractors, and developers. 

In order to be eligible to participate in the program, program partners need to meet the 
following requirements: 

· They must administer a low income weatherization or low income home improvement 
program for residences that are located in Illinois and receive electricity from either 
ComEd or Ameren. 
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· The projects funded need to result in the installation of energy efficiency measures in 
existing residential buildings. 

· If the partners’ program is a weatherization program, it must be targeted to households 
at or below 200% of the poverty level. 

· If a partners’ program is a home improvement program, it must be targeted to 
households at or below 80% of the Area Median Income (AMI). 

1.1.2 Measures and Incentives 

Table 1-1 shows the electric efficiency measures and the associated incentive levels provided by 
the program. The measures and incentives no longer vary depending on whether the grantee’s 
pre-existing program is defined as a low income weatherization program or a low income home 
improvement program, as they did in the previous year.  

Table 1-1. Energy Efficiency Measures and Incentives  

 Measure Incentive per Unit 

1 Energy Star Refrigerator $700 

2a CFL Installation $5 

2b Energy Star Fixture $95 

3 Energy Star rated bathroom exhaust fan $450 

4 High SEER central air conditioner w/ 
programmable thermostat 

$3,100 
(SEER 14) 

5 Energy Star rated room air conditioner $400 

6 90% AFUE furnace with efficient air 
handler 

$600 

7 Energy Star Dishwasher $550 

8 Reduce required AC tonnage as a result of 
thermal envelope improvements 

$2,500 

9 Ceiling Fan $250 

 

1.2 Evaluation Questions 

The evaluation sought to answer the following key researchable questions.  
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Impact Questions: 

1. What are the gross impacts from this program? 

2. Did the program meet its energy goals? If not, why not? 

The installation of weatherization measures is focused primarily on gas savings which are not 
part of this evaluation. However, this report does look at the energy savings achieved from the 
extra funding for electric efficiency measures that are installed in tandem with the 
weatherization work. It also looks at the energy savings achieved from the extra funding for 
electric efficiency measures given to organizations that run home improvement programs that 
are not part of the Low Income Weatherization program. 

The objectives of the process evaluation were to develop an understanding of the final program 
design and implementation strategies and complete documentation of program processes and 
tracking efforts. Particular emphasis was placed on an assessment of processes for coordinating 
with other programs to identify potential missed opportunities and leverage funding to deliver 
program services. We identified best practices for similar low income program efforts and 
provide recommendations to improve program efficiency and effectiveness.  

Specific focus of the process evaluation was to answer the following questions: 

· Because the program funds are funneled through pre-existing programs, we will 
determine if the additional funding has changed how these programs are implemented.  

· What are the characteristics of the customers and the program partners (which 
encompass contractors, other state agencies, and non-profit agencies) participating in the 
programs and is this the expected group for participation? 

· Are the program processes effective for smoothly providing incentives to partners and 
motivating the program partners to participate? 
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Section 2. Evaluation Methods 

2.1 Analytical Methods 

2.1.1 Impact Evaluation Methods 

The evaluation reviewed the energy savings algorithms to verify that the assumptions were 
reasonable assumptions and the algorithm was correct for assigning ex-ante gross kWh and kW 
savings per measure. 

The first step was a verification of the mathematical soundness of the savings calculations for 
each measure. The measure algorithm’s components were verified with the savings 
assumptions provided by DCEO. The calculations were checked to ensure that the reported 
results could be replicated. 

Once the calculation methods were verified, the reasonableness of the calculation was assessed. 
The assessment of reasonableness of the savings estimates was based on reputable measure 
savings evaluations from other sources and Navigant’s own engineering calculations for similar 
measures. 

2.1.2 Process Evaluation Methods 

The process evaluation was primarily based on in-depth interviews with program staff and 
program partners. DCEO program staff provided us with contact information for all seven 
partners that received program funding in PY3. We were able to conduct an in-depth interview 
with all seven partners in August 2011. We also reviewed program materials including 
implementation plans, application materials, and the actual applications submitted to the 
program.  

2.2 Data Sources 

2.2.1  Impact Evaluation Sources 

Data used to prepare this evaluation came from several sources. DCEO provided program 
documentation, tracking information and energy savings calculation algorithms. The tracking 
information was at a summary level for each participating organization that receives a grant 
from DCEO. Savings were disaggregated by measure and by utility service territory. 

DCEO accepted and implemented all the per-unit measure savings estimates recommended by 
Navigant’s PY2 evaluation report. 

The evaluation team referred to several additional sources to verify the reasonableness of the 
DCEO savings estimates including the following: 
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· Pennsylvania Public Utility Commission TRM  
· The most current California Database for Energy Efficiency Resources (DEER) reports 
· Efficiency Vermont’s Technical Reference User Manual (TRM) 2010 
· Navigant’s own measure studies. 
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Section 3. Program Level Results 

3.1 Impact Evaluation Results 

The impact evaluation will cover verification and due diligence issues, program tracking system 
review, and verification of gross and net savings for the program. 

3.1.1 Verification and Due Diligence 

Both programs have significant verification requirements. Every site in the Weatherization 
program receives a follow-up on-site inspection. For the Home Improvement program, grantees 
have to provide receipts for all installations to collect their grant money. 

Grantees are responsible for ensuring that funded measures meet program requirements and 
are properly installed. The DCEO program manager monitors Grantee compliance with the 
terms of the grant agreement. 

The evaluation reviewed DCEO’s procedures and documentation and concluded that their 
verification procedures were adequate. 

3.1.2 Tracking System Review 

The tracking system data reviewed for this program was summary-level data prepared by 
DCEO. Since DCEO administers the program by providing grants to specific agencies, the focus 
of their tracking system is energy savings achievements for each agency. The number of 
installations is recorded for each measure within each agency. Deemed savings per measure are 
used to estimate total program savings. Care is taken to identify which installations are in 
ComEd service territory and which are in Ameren since funding is tied back to these two 
different sources. 

The summary data is based on quarterly reports from each grantee which provide addresses of 
all installations completed over the quarter, the number of occupants meeting the income 
qualifications, and documentation on the electric service provider (ComEd or Ameren). 

DCEO’s tracking system gathers and verifies the appropriate data to accurately provide the 
number of measures installed and the location of the measure installations.  

3.1.3 Gross Program Impact Parameter Estimates 

This section presents the results of the evaluation’s technical review of the gross savings 
assumptions for each measure included in either the Weatherization program or the Home 
Improvement program. 
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Energy Star Refrigerator 

DCEO assumes annual savings of 550 kWh per unit for their Energy Star Refrigerator measure. 

Navigant suggests adjusting this savings to 1,405 kWh per year. This is a significant adjustment 
from the PY2 evaluation that estimated savings at 550 kWh per year. DCEO is using the 550 
kWh savings based on Navigant’s PY2 evaluation. The adjusted savings is based on new data 
on the refrigerator stock in ComEd’s service territory. This data points to higher average usage 
for the replaced refrigerators. ComEd’s Appliance Recycling program, targeted at the general 
population, recycled over 30,000 refrigerators and their data shows that 22% were the primary 
refrigerator in the home and 61% were over 20 years old. Refrigerators made before 1993 use 
significantly more energy than refrigerators those produced after 1993. The Appliance 
Recycling program evaluation calculated the average energy use of the recycled refrigerators at 
1,855 kWh3 annually. It is reasonable to assume that the Low Income Retrofit population will on 
average have older refrigerators that use more energy than the average for the general 
population because their limited income reduces their ability to purchase newer, more efficient 
models. While it does not necessarily follow that the average ComEd recycled refrigerator is of 
the same vintage as the average replaced refrigerator in DCEO’s program, it seems to be a 
reasonable assumption. Navigant confirmed that this savings estimate was reasonable for 
DCEO’s program as it was consistent with Pennsylvania’s TRM for refrigerator replacements 
that estimated the replaced stock of refrigerators used 1,659 kWh annually and replacement 
refrigerators use 454 kWh. Further evidence that the savings estimate is reasonable comes from 
Vermont’s TRM that stated a range of savings from 800 to 2,500 kWh for refrigerator 
replacement in Low Income programs. Navigant’s savings estimate is calculated by taking the 
conventional recycled refrigerator that uses 1,855 kWh annually and comparing it to the Energy 
Star replacement which uses 450 kWh annually. Total annual savings per unit from this 
calculation is 1,405 kWh. 

The demand savings shifts to 0.281 kW using the updated 1,405 kWh in the demand savings 
calculation.  

CFL Installation 

DCEO assumes annual savings of 38.25 kWh and 0.00436 per 15-watt CFL for their CFL 
Installation measure. 

Navigant suggests adjusting this savings to 42.21 kWh and 0.00459 per 15-watt CFL.  

3 Evaluation Report: Residential Appliance Recycling. Energy Efficiency / Demand Response Plan: Plan Year 3 
(6/1/2010-5/31/2011). Navigant Consulting. May 2012. 
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There are several key assumptions to the calculation of savings for CFLs. 

In-service Rate. In this program the bulbs are installed for the customer while other energy 
efficiency work is being done on the home. This justifies the use of the 100% in-service rate for 
this program. If the bulbs were distributed to the customer but not installed for them a lower in-
service rate would be appropriate. 

Hours of Use. The DEER estimation of hours of use is 2.34 hours per day, taken from a 
California metering study. However, average hours of use depend on the number of bulbs per 
home and their room placement. Navigant’s evaluation of the Commonwealth Edison 
Company’s residential lighting program extensively explored hours of use with on-site 
verifications. The logger study revealed an increase in the HOU to 2.57 hours per day. This 
study is more representative of the HOU in the DCEO area than the California study.  

Saved Watts per Bulb. DCEO assumed that the average replaced light bulb was a 60 Watt bulb 
and it was replaced with a 15 Watt CFL bulb. It is known that all of the installed bulbs were 15 
watt bulbs for this program, however, this is only half of the equation. The wattage of the 
replaced light would be needed to improve the estimate of saved watts per bulb.  

Peak Coincidence Factor (CF)  

Navigant’s evaluation of the ComEd residential lighting program provided a peak coincidence 
factor that was more representative of the DCEO region than the California study. The peak 
coincidence factor adjustment caused the demand saving estimate to shift from .00436 kW to 
.00459 kW.  

kW = Delta Watts/1000 * Peak Coincidence Factor  

kW = 45/1000 * 0.102  

kW = 0.00459 

The EM&V team does not recommend any changes to the estimate of 45 watts saved per bulb. 

Energy Star Fixtures 

DCEO estimated annual savings of 54.8 kWh per unit for their Energy Star Fixture program. 
Two outdoor fixtures and eight indoor fixtures were installed at each dwelling. 

Navigant suggests adjusting this savings to 50.19 kWh and 0.005337 per fixture.  

DCEO total ex ante annual savings per household from this calculation is 54.8 kWh. Similar to 
our discussion of savings from CFL bulbs, all of these fixtures were installed for the customer so 
the in-service rate is 100%. 
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The eight indoor fixtures are calculated the same way as the CFL installation above. The two 
outdoor fixtures have different HOU and peak coincidence factors than the indoor fixtures. The 
outdoor fixtures are estimated to have an HOU of 5 and a peak coincidence factor of .00832. The 
reduction in the saving estimate is due to the change in HOU in the outdoor fixtures.  

Energy Star rated Bathroom Exhaust Fan 

DCEO assumes annual savings of 89 kWh per unit for their Energy Star rated Bathroom 
Exhaust Fan measure. 

Energy Star bathroom exhaust fan ratings were used for the DCEO calculation. It was assumed 
that the fans would be run for two hours per day. The conventional fan was rated to use 150 
watts an hour while the Energy Star fan was rated to use 28 watts an hour. This is a difference 
of 122 watts per hour. Total annual savings per unit from this calculation is 89 kWh (365 days x 
2 hours/day x 122 watts/hour = 89 kWh). 

The EM&V team examined the Home Ventilating Institute’s (HVI) bathroom fan ratings and 
verified the reasonableness of the conventional and replacement bathroom fan wattages used 
by DCEO. 

The EM&V team does not recommend any changes to the ex ante estimate of savings for Energy 
Star rated Bathroom Exhaust Fans. 

SEER=14 Central Air Conditioner with Programmable Thermostat 

In PY3, DCEO assumed annual savings of 1,119 kWh per unit for their SEER=14 Central Air 
Conditioner with Programmable Thermostat measure. 

This measure is part of the Weatherization program which looks at savings from replacing an 
existing unit. The conventional existing central AC unit was assumed to have a SEER rating of 9 
and no programmable thermostat. The low SEER value used for this savings estimation is 
appropriate given that this is for the Weatherization program where an older central air 
conditioning model is being replaced before its normal end of life, as opposed to the Home 
Improvement program that is installing a new central air conditioning unit in a home that does 
not have one. 

The EM&V team continues to recommend using 1,119 kWh per unit for the estimation of 
verified gross savings. 

SEER=14 new Central Air Conditioner with Programmable Thermostat 

DCEO assumes annual savings of 240 kWh per unit for their SEER=14 Central Air Conditioner 
with Programmable Thermostat measure. 
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DCEO used the savings estimates from Navigant’s PY2 evaluation to calculate the gross savings 
for this measure. This measure is part of the Home Improvement program which looks at 
incremental savings compared to installation of a baseline new unit with a lower SEER. The 
conventional baseline unit was assumed to have a SEER rating of 13 and no programmable 
thermostat. This conventional unit was estimated to use 1,662 kWh per year. The Energy Star 
central AC unit was assumed to have a SEER rating of 14 and have a programmable thermostat. 
The Energy Star central AC unit was estimated to use 1,296 kWh per year. Without additional 
adjustment, this would suggest savings of 366 kWh. 

The EM&V team continues to recommend using 240 kWh per unit for the estimation of verified 
gross savings. 

Energy Star rated Room Air Conditioner 

DCEO assumes annual savings of 176 kWh per unit for their Energy Star rated Room Air 
Conditioner measure. 

DCEO uses the Navigant PY2 estimates to calculate gross savings for this measure. As part of 
the Home Improvement program, it is assumed that the Energy Star rated room air conditioner 
would be installed instead of a conventional new room air conditioner. DCEO assumes the 
conventional room AC unit has an EER rating of 8.8, while the Energy Star room AC has an EER 
rating of 11.5. Based on these values, the Energy Star calculator estimates an annual kWh usage 
of 750 for the conventional unit and 574 for the efficient unit. The total annual savings per unit 
from this calculation is 176 kWh. 

The EM&V explored Vermont’s 2010 TRM and Pennsylvania’s 2011 TRM and with the given 
EER rating parameters the 176 kWh is a reasonable estimate.  

The EM&V team recommends using 176 kWh per unit. 

90% AFUE Furnace with efficient air handler 

DCEO assumes annual savings of 400 kWh per unit for their 90% AFUE Furnace with efficient 
air handler measure. Since these are electric savings, they come from the efficiency of the air 
handler (furnace fan) and are not directly related to the AFUE rating on the furnace. 

DCEO used Navigant’s PY2 saving estimates to calculate the gross electric savings from this 
measure. DCEO assumes the total annual savings per unit from this calculation is 400 kWh. 

The EM&V team recommends using 400 kWh per unit as a reasonable estimate of savings from 
an efficient air handler on a furnace.  
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Energy Star Dishwasher 

DCEO assumes annual savings of 62 kWh per unit for their Energy Star Dishwasher program. 

DCEO used Navigant’s PY2 saving estimates to calculate gross savings for this measure. 
Conventional dishwashers were rated as using 211 kWh per year. Energy Star dishwashers 
were rated as using 149 kWh per year. DCEO assumes total annual savings per unit from this 
calculation is 62 kWh. 

The EM&V explored Vermont’s 2010 TRM and Pennsylvania’s 2011 TRM and with the given 
EER rating parameters the 62 kWh is a reasonable estimate.  

The EM&V team recommends using 62 kWh per unit. 

Reduce required AC tonnage as a result of weatherization improvements 

DCEO assumes annual savings of 216 kWh per unit when a new air conditioner is installed in a 
home that also received weatherization improvements. This savings is attributed to the fact that 
the size (tonnage) of the unit can be reduced because the cooling requirements of the home have 
been lowered. 

The DCEO estimate of savings for this measure is based on several assumptions. They assumed 
the weatherization improvements to the home were sidewall insulation, roof cavity insulation, 
and improved window thermal efficiency. They then made an engineering judgment that this 
would contribute to a ½ ton reduction in cooling requirements for the home. This judgment was 
based on their knowledge that homes being rehabbed under the Home Improvement program 
are old. DCEO assumes the participants had no or poor insulation in the sidewalls and attic, 
giving an overall low effective R-value. If windows were being replaced, it was assumed the old 
windows were single-pane or single-pane with storms. This situation was expected to create a 
cooling load reduction of ½ ton after the sidewalls and attics were insulated. This was 
considered a broad assumption given that homes in the program are spread across the state and 
vary in size. The ½ ton reduction in capacity led to an estimate of 216 kWh of savings per year. 

The EM&V team believes that more information on the measures installed is needed before the 
EM&V team can accurately assess the savings estimates. For example, we would need a detailed 
breakdown of the type of weatherization measures that were installed in each dwelling. An 
initial examination of Oak Ridge National Laboratory and Green Builders databases on 
insulation and window improvement savings suggest that DCEO’s savings estimates are within 
the likely ranges depending on the amount of weatherization measures installed. 

The EM&V team recommends using 216 kWh per unit this year and that DCEO should explore 
the possibility of tracking more detailed weatherization information per home to facilitate more 
accurate savings estimates. 
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Ceiling Fan 

DCEO assumes annual savings of 88 kWh per unit when a new ceiling fan is installed. DCEO 
used an Ameren spreadsheet to calculate gross savings for this measure. 

The EM&V team compared this savings estimate to other sources. The Efficiency Vermont’s 
Technical Reference User Manual (TRM) concluded that annual savings from the replacement 
of a ceiling fan is 180 kWh. The most recent Energy Star calculator lists the savings from a 
ceiling fan in the East North Central region to be 90 kWh. The discrepancy in the two saving 
estimates is a result of the assumptions of the replaced ceiling fan. The Vermont Manual 
assumed the ceiling fan had four bulbs and 1,241 annual hours of use. The Energy Star 
calculator assumed three bulbs and 1,022 hours of annual use. Based on this range of savings, 
the 88 kWh savings estimated by DCEO is a reasonable savings estimate. 

The EM&V team recommends using 88 kWh per unit this year. 

Summary of Energy Savings Assessment 

Table 3-1 compares the original estimates of ex ante gross savings per unit to the final 
recommended verified values for each program measure. Most of the measure-specific ex ante 
gross savings estimates were reasonable when compared to other authoritative sources. 

Table 3-1. Summary of PY3 Verified Gross Energy Savings per Unit 

 
Measure 

Ex Ante 
kWh per unit 

Verified kWh 
per unit 

 
Difference 

1 Energy Star Refrigerator 550 1,405 855 
2a CFL Installation 38.25 42.21 3.96 
2b Energy Star Fixture 54.8 50.2 -4.6 
3 Energy Star rated bathroom exhaust fan 89 89 0 
4a SEER 14 replacement central air 

conditioner w/ programmable thermostat 
1,119 1,119 0 

4b SEER 14 new central air conditioner w/ 
programmable thermostat 

240 240 0 

5 Energy Star rated room air conditioner 176 176 0 
6 90% AFUE furnace with efficient air 

handler 
400 400 0 

7 Energy Star Dishwasher 62 62 0 
8 Reduce required AC tonnage as a result of 

thermal envelope improvements 
216 216 0 

9 Ceiling Fan  88 88 0 
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Estimates of Peak Demand Savings 

Peak demand savings were estimated for each measure in addition to annual energy savings. 
For this evaluation, the peak period is defined as 1:00 to 6:00 p.m. on the hottest summer 
weekday. 

DCEO’s estimates of peak demand savings for most measure types in PY3 were based on the 
assumption of uniform use over all hours of the year. That is, annual energy savings estimates 
were divided by 8760 hours to get an estimate of peak demand savings for the measure. The 
EM&V team concurs that a uniform load shape based on 8760 hours is an appropriate 
assumption to use for peak contributions for most of the measure types until more detailed load 
shape data is available. The hours of use should for air-conditioning and furnace measures 
should be 600 hours to reflect their seasonal use. 

Table 3-2. Calculation of Verified Gross Demand Savings 

 
Measure 

Verified 
kWh per 

unit 
Hours 

Unadjusted 
kW per unit 

Adjustment 
Factor 

Verified 
kW per 

unit 
1 Energy Star Refrigerator 1,405 8760 0.281 1 0.281 
2a CFL Installation 42.21 8760 0.0046 1 0.0046 
2b Energy Star Fixture 50.2 8760 0.0053 1 0.0053 
3 Energy Star rated bathroom 

exhaust fan 
89 8760 0.0102 1 0.0102 

4a SEER 14replacement central air 
conditioner w/ programmable 
thermostat 

1,119 600 2.1450 70% 1.5015 

4b SEER 14 new central air 
conditioner w/ programmable 
thermostat 

240 600 0.4000 70% 0.2800 

5 Energy Star rated room air 
conditioner 

176 600 0.2933 70% 0.2053 

6 90% AFUE furnace with 
efficient air handler 

400 8760 0 0 0 

7 Energy Star Dishwasher 62 8760 0.0071 1 0.0071 
8 Reduce required AC tonnage as 

a result of thermal envelope 
improvements 

216 600 0.3600 70% 0.2520 

9 Ceiling Fan  88 8760 0.147 1 0.147 
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Table 3-3. Summary of Verified Gross Demand Savings 

 Measure 
Ex Ante 

kW per unit 
Ex Post 

kW per unit 
Difference 

1 Energy Star Refrigerator 0.0628 0.281 0.2182 
2a CFL Installation 0.00436 0.00459 0.00023 
2b Energy Star Fixture 0.00626 0.00533 -0.00093 
3 Energy Star rated bathroom exhaust fan 0.0102 0.0102 0 

4a 
SEER 14 replacement central air 
conditioner w/ programmable 
thermostat 

1.5015 1.5015 0 

4b 
SEER 14 new central air conditioner w/ 
programmable thermostat 

0.2800 0.2800 0 

5 Energy Star rated room air conditioner 0.2053 0.2053 0 

6 
90% AFUE furnace with efficient air 
handler 

0 0 0 

7 Energy Star Dishwasher 0.0071 0.0071 0 

8 
Reduce required AC tonnage as a result 
of thermal envelope improvements 

0.2520 0.2520 0 

9 Ceiling Fan 0.147 0.147 0 

3.1.4 Gross Program Impact Results 

The verified gross savings per unit for energy and demand savings can be used with the actual 
number of installations for each measure to show the overall gross program impact results for 
PY3. 

The evaluation team recommends that DCEO and the EM&V team continue to monitor measure 
saving estimate studies for more accurate saving estimates. There are continuous studies being 
conducted on measure savings. To obtain the most accurate saving estimates studies that are the 
most rebuttable and comparable to the Low Income Retrofit program are needed.  

Weatherization Program 

Table 3-4 presents the ex ante and ex post gross MWh savings for the Weatherization program. 
Table 3-5 presents the companion MW savings. For this program, the ex post energy and 
demand savings are higher than the ex ante savings.  
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Table 3-4. Weatherization Program Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units 
Total 
MWh 

kWh/Unit Units 
Total 
MWh 

Energy Star Refrigerator 550 2,236 1,230 1,405 2,236 3,142 
CFL 38.25 118,116 4,518 42.21 118,116 4,986 
Energy Star Bathroom 
Exhaust Fan 

89 323 29 89 323 29 

Energy Star rated room air 
conditioner 

176 3 0 176 3 0 

TOTAL   5,777   8,157 

 

Table 3-5. Weatherization Program Ex Ante and Ex Post Gross kW Savings 

 Ex Ante Ex Post 

Measure kW/Unit Units Total kW kW/Unit Units 
Total 
kW 

Energy Star Refrigerator 0.0628 2,236 141 0.281 2,236 628 
CFL 0.00436 118,116 516 0.00459 118,116 542 
Energy Star Bathroom 
Exhaust Fan 

0.0102 323 3 0.0102 323 3 

Energy Star rated room air 
conditioner 

0.2053 3 0 176 3 0 

TOTAL   660   1,173 
Note: These tables only include the electric efficiency measures actually installed through the Weatherization program in PY3. 

Home Improvement Program 

Table 3-6 presents the ex ante and ex post gross MWh savings for the Home Improvement 
program. Table 3-7 presents the companion kW savings. For this program, the ex post energy 
and demand savings are higher than the ex ante savings.  
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Table 3-6. Home Improvement Program Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units 
Total 
MWh 

kWh/Unit Units 
Total 
MWh 

Energy Star Refrigerator 550 1,075 591 1,405 1,075 1,510 
Energy Star Fixture 54.80 1,860 102 50.19 1,860 93 
Energy Star Bathroom Exhaust 
Fan 

89 233 21 89 233 21 

Energy Star Dishwasher 62 131 8 62 131 8 
SEER 14 Central AC with 
programmable thermostat (new 
installation) 

240 74 18 240 74 18 

Energy Star Room AC 176 245 43 176 245 43 
Reduce required tonnage as a 
result of thermal envelope 
improvements 

216 515 111 216 515 111 

90% AFUE furnace with EE air 
handler 

400 337 135 400 337 135 

CFL Installation  38.25 28,348 1,084 42.21 28,348 1,197 
Ceiling Fan 88 541 48 88 541 48 
TOTAL   2,160   3,184 
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Table 3-7. Home Improvement Program Ex Ante and Ex Post Gross kW Savings 

 Ex Ante Ex Post 

Measure kW/Unit Units 
Total 
kW 

kW/Unit Units 
Total 
kW 

Energy Star Refrigerator 0.0628 1,075 67 0.281 1,075 302 
Energy Star Fixture 0.00626 1,860 12 0.00534 1,860 10 
Energy Star Bathroom Exhaust 
Fan 

0.0102 233 2 0.0102 233 2 

Energy Star Dishwasher 0.0071 131 0.9 0.0071 131 0.9 
SEER 14 Central AC with 
programmable thermostat (new 
installation) 

0.2800 74 21 0.2800 74 21 

Energy Star Room AC 0.2053 245 50 0.2053 245 50 
Reduce required tonnage as a 
result of thermal envelope 
improvements 

0.2520 515 130 0.2520 515 130 

90% AFUE furnace with EE air 
handler 

0 337 0 0 337 0 

CFL Installation  0.00436 28,348 124 0.00459 28,348 130 
Ceiling Fan 0.1467 541 79 0.1467 541 79 
TOTAL   486   725 

3.1.5 Net Program Impact Parameter Estimates 

Since these programs specifically target customers of limited income it is likely that the 
customers would not have funded new energy efficiency measures on their own. As a result, 
the EM&V team believes the Net-to-Gross factor should be 100%, which is the value used by 
DCEO for PY2 and PY3. This is the practice in other jurisdictions, such as Wisconsin.4 

4 Telephone conversation with Oscar Bloch, DSM Evaluation Supervisor, Public Service Commission of Wisconsin, 
10-29-2009. Mr. Bloch verified that Wisconsin has always used a net-to-gross ratio of 1 for evaluation of programs 
targeted to limited income customers. However, there is no current documentation stating this. It can be seen by 
looking at program evaluation reports, such as “Focus on Energy Evaluation, Semiannual Report (First Half of 
2009)”, PA Consulting Group, Revised Final October 19, 2009, p. 4-21, and noting that programs targeted at limited 
income customers are only required to report verified gross savings, not verified net savings.  
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3.1.6 Net Program Impact Results 

Table 3-8 presents the final gross and net program impact results for the Weatherization 
program. The summary of final gross and net savings for the Home Improvement program can 
be found in Table 3-9. 

Table 3-8. Summary of Gross and Net Savings for Low Income Weatherization 

Low Income 
Weatherization 

Program PY3 

MWh Savings kW Savings 

DCEO Claimed Evaluation Verified 
DCEO 

Claimed 
Evaluation Verified 

Gross Savings 5,777 8,157 660 1,173 
Net-to-Gross 
Ratio 

1 1 1 1 

Net Savings 5,777 8,157 660 1,173 

Table 3-9. Summary of Gross and Net Savings for Low Income Home Improvement 

Low Income 
Weatherization 

Program PY3 

MWh Savings kW Savings 

DCEO Claimed Evaluation Verified 
DCEO 

Claimed 
Evaluation Verified 

Gross Savings 2,161 3,184 486 725 
Net-to-Gross 
Ratio 

1 1 1 1 

Net Savings 2,161 3,184 486 725 

 

3.2 Process Evaluation Results 

Below, we present the detailed findings from this process evaluation of DCEO’s Residential 
Retrofit Energy Efficiency Program. 

3.2.1 Process Themes 

Program Changes in PY3 

This evaluation explored whether any changes were made to the program between PY2 and 
PY3, why they were made, and whether they were advantageous to the program. In PY2, the 
program was presented as two different programs (one for home improvements and one for 
weatherization). In the PY2 process evaluation, we found that this structure caused confusion in 
the marketplace, especially during the application process. The program staff acted upon the 
recommendation to streamline this program in PY3.  
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There are two key differences between the PY2 and PY3 programs. Partially in response to the 
PY2 evaluation, DCEO has minimized the differences between weatherization and home 
improvement to avoid market confusion. The second change is the increase in the maximum 
grant amount for many of the eligible measures. We describe these changes in more detail 
below. 

The first key change in PY3 has been the consolidation of the dual-track grant award structure. 
In PY2, there were two grant structures, one focused on weatherization programs and the other 
dedicated to home improvement. The two-track structure in PY2 also stipulated differences 
between how the funds should be used depending on the emphasis of the program track: as 
either incremental or full-cost awards. The program removed these distinctions in PY3. As in 
PY2, the PY3 grant structure does make a distinction between weatherization and home 
improvement efforts with regard to participant income requirements. Weatherization programs 
must target households at or below 200% of the poverty level, while Home Improvement 
programs must target households at or below 80% of the Area Median Income (AMI). These 
requirements apply only to the distribution of funds by the partner agencies and not to the 
grant award process itself. This was an excellent improvement to the program in PY3. 

Table 3-10 presents the different measures available in PY2 and PY3, as well as the combined 
nature of the PY3 award structure. 

Table 3-10. Energy Efficiency Measures Offered: PY2 and PY3 

 PY2 PY3 

Measure 
Home 

Improvement Weatherization Combined 
1 ENERGY STAR Refrigerator ü ü ü 

2a CFL Installation ü û ü 
2b ENERGY STAR Advanced Lighting Package û ü ü 
3 ENERGY STAR-rated bathroom exhaust fan ü ü ü 
4 SEER 14 central air conditioner w/ 

programmable thermostat ü ü ü 

5 ENERGY STAR-rated room air conditioner ü ü ü 
6 90% AFUE furnace with efficient air handler ü ü ü 
7 ENERGY STAR Dishwasher û ü ü 
8 Reduce required AC tonnage as a result of 

thermal envelope improvements û ü ü 

9 ENERGY STAR rated ceiling fan û û ü 

The other key change between PY2 and PY3 is that the grant levels for many measures have 
increased significantly. Almost half of the measures saw an increase, and in each case this 
increase was at least 100% more than the maximum grant level available in PY2. Table 3-11 
presents these increases by measure. The grant award amounts listed for PY2 are based on the 
maximum value allowed between the weatherization and the home improvement tracks. 
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Table 3-11. Energy Efficiency Incentives for PY2 and PY3 

Measure PY2* PY3 
Change: 

Percentage 
1 ENERGY STAR Refrigerator $700 $700 = 

2a CFL Installation $45 $5/lamp N/A 
2b ENERGY STAR Advanced Lighting Package $300 $95/fixture N/A 
3 ENERGY STAR-rated bathroom exhaust fan $200 $450 á 225% 
4 SEER 14 central air conditioner w/ programmable 

thermostat $2,500 $3,100 á 124% 

5 ENERGY STAR-rated room air conditioner $400 $400 = 
6 90% AFUE furnace with efficient air handler $600 $600 = 
7 ENERGY STAR Dishwasher $425 $550 á 129% 
8 Reduce required AC tonnage as a result of thermal 

envelope improvements $2,500 $2,500 = 

9 ENERGY STAR-rated ceiling fan - $250 á 100% 
* Combined Weatherization and Home Improvement. The highest amount offered between the two programs is listed. 

Marketing and Outreach Effectiveness 

As described in the PY2 process evaluation, the DCEO channels money from external 
organizations that own or manage low-income properties or run low-income home 
improvement programs. The program has the same partners that apply for funding each year 
and therefore does not have to do much marketing to drive demand. DCEO has a pre-existing 
network of organizations and established relationships with partners. As such, marketing 
efforts were minimal for this program and the program primarily relied upon one-on-one 
conversations and word of mouth to promote the program. Additionally, program staff posted 
program information on the DCEO website. The partners we interviewed mentioned they 
initially heard about the program from the city of Chicago or from personal connections. The 
program’s marketing efforts appear to have been effective in recruiting qualified partners for 
the program. 

 Impact of DCEO Funding on Partnering Organizations  

Much of the DCEO funding is allocated to organizations that run low-income programs and, 
therefore, the funding allows the programs to enhance what they offer. By funneling program 
funds through pre-existing programs, the DCEO is able to leverage existing infrastructure to 
increase the energy impact of these other programs. The funds allowed more sites to be 
upgraded, and enabled these programs to increase their focus on energy efficiency. 

“Without the DCEO funds…there would be less homes weatherized, and we would do a significantly 
lower number of base load measures.” – PY3 Partner 

While the goal of many DCEO partner organizations is not energy efficiency, the effect of the 
DCEO program does correspond with their missions. For example, two partners generally use 
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any extra funding to extend rehabilitation and community development efforts to more sites. 
However, since the DCEO funds are targeted, the partners now require the installation of 
energy efficient measures within all rehabilitation projects. This would not be the case without 
DCEO funds. Because the primary focus of these partners is housing rehabilitation, any extra 
funds required for energy efficient measures would instead be spent on further low-cost 
rehabilitation efforts rather than energy efficiency. The dedicated nature of the DCEO funds 
forces monies to be spent on energy efficient rehabilitation. In the long term, this coincides with 
their mission to provide decent housing to low-income families, since energy efficiency 
improvements lower the capital needed for each tenant to maintain their residence.  

 “We get quite a bit of positive feedback from homeowners who say that they have cut their utility 
bills in half, which really helps them to stay in their homes longer. It is a foreclosure prevention 
strategy.”- PY3 Partner 

Two partners have used the DCEO funds to help focus their efforts on improvements to the 
thermal envelope of each site. Thermal envelope investments offer high-energy efficiency 
returns, but are less likely to be implemented by low-income residents without financial aid due 
to high upfront costs.  

One partner is constrained by per-site funding limits imposed by the federal American 
Recovery and Reinvestment Act. This cap prevents some sites from having all possible 
measures installed, but the DCEO funds allow these additional measures to be completed when 
they otherwise could not be. 

“We've been able to add this energy efficiency retrofit money, which has been wonderful. We are 
doing more than we were ever able to do before.” – PY3 Partner 

An additional benefit of the DCEO funds for external organizations is stability. By receiving 
non-governmental funds, these organizations grow larger and more stable. This in turn 
increases the likelihood that they will be awarded government funding, as those funds tend to 
be awarded to organizations that have shown a record of effectiveness.  

Program Implementation Effectiveness 

As noted in the PY2 evaluation, the program’s implementation strategy met many of the 
industry best practices for low-income programs. Below, we summarize the partners’ 
satisfaction with the program in several key areas and identify some areas of improvement for 
the next program year. 

Designing a program that is easily understood by its intended targets 

Best practices suggest that a program should be designed in such a way that its intended targets 
easily understand it. Interviews with partners suggest that the program is in fact easily 
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understood by its targets, especially when compared to other sources of funding for which 
partners apply. 

“… I've been with the [organization] for four years and applied for many different grants from many 
different funders. DCEO has been the most concise and clear." – PY3 Partner 

The previous dual-track program structure was the result of combining two programs that 
offered different incentive amounts for home improvement and weatherization programs. This 
double-track had caused confusion in the market among partners, potential partners, and 
evaluators. To further simplify the process, the program combined the home improvement and 
weatherization tracks in PY3.  

This seems to have been effective as none of the interviewees mentioned these changes as a 
source of confusion. Most partners found the application process to be clear and compared the 
DCEO program application process favorably to other low-income grant programs. A few cited 
the DCEO web reporting resources as being particularly helpful. 

Smoothly providing incentives to partners to encourage participation 

Smoothly providing incentives to partners contributes to program satisfaction and motivates 
partners to participate. During partner interviews, many partners did note that there was a 
significant period of time between when the funds were requested and when they were 
received, but none thought it was unusual and seemed to think it was typical for both DCEO 
programs and other programs that they seek funding from. Paying out grant funding requires 
the approval of several offices within DCEO and takes time for each partner. Smaller 
organizations did mention that requiring the grantees to pay for the installations first and then 
receive reimbursement later was a significant financial burden.  

Providing timely responses to partner questions 

Providing timely responses to partner questions contributes to program satisfaction and 
motivates partners to participate. DCEO provided timely responses to partner questions. After 
contracts were signed, partners reported that questions were quickly answered and DCEO staff 
were easy to reach. 

 “During the implementation process, [DCEO communication] was quite good.” – PY3 Partner 

In addition to the measures listed in Table 3-10, partners proposed other measures, which were 
considered on a case-by-case basis. Many of these non-standard measures were funded, 
including water pumps and boosters. Partners commended the DCEO staff for their assistance. 

“We worked with DCEO staff and the consultant that helps them … to figure out a way to fund one 
measure that was outside of what they had expected… replacing the lamp and the ballast instead of 

May 15, 2012 Final   Page 27 

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 153 of 595



 

 

ripping it all out and putting a new one in. They were very logical about it. …. It was a good 
process.” – PY3 Partner 

DCEO has provided timely responses to partner’s questions. DECO’s cooperation with projects 
that would benefit from measures that were not on the standard measure list was an 
unexpected bonus to partners. Partners would like the case-by-case measure consideration to 
continue. Navigant recommends that DECO continue to consider non-standard measures on a 
case-by-case basis to encourage partners continued involvement in the program. The case-by-
case consideration would have to conform to the availability of DCEO’s limited resources. 
Another benefit of case-by-case consideration is identifying frequently requested non-standard 
measures, which could be made standard in future years.  

3.3 Cost Effectiveness 

This section addresses the cost effectiveness of the Low Income Residential Retrofit Energy 
Efficiency Program. Cost effectiveness is assessed through the use of the Illinois Total Resource 
Cost (TRC) test. The Illinois TRC test is defined in the Illinois Power Agency Act SB1592 as 
follows: 

‘Total resource cost test’ or ‘TRC test’ means a standard that is met if, for an investment in 
energy efficiency or demand-response measures, the benefit-cost ratio is greater than one. The 
benefit-cost ratio is the ratio of the net present value of the total benefits of the program to the net 
present value of the total costs as calculated over the lifetime of the measures. A total resource 
cost test compares the sum of avoided electric utility costs, representing the benefits that accrue to 
the system and the participant in the delivery of those efficiency measures, to the sum of all 
incremental costs of end-use measures that are implemented due to the program (including both 
utility and participant contributions), plus costs to administer, deliver, and evaluate each 
demand-side program, to quantify the net savings obtained by substituting the demand-side 
program for supply resources. In calculating avoided costs of power and energy that an electric 
utility would otherwise have had to acquire, reasonable estimates shall be included of financial 
costs likely to be imposed by future regulations and legislation on emissions of greenhouse gases.5  

Navigant developed an Excel based TRC model that incorporates all relevant program level 
data including avoided costs, line losses, gross savings, free ridership, program costs and CO2 
reductions. It then calculates a TRC that meets the requirements of the Illinois Power Agency 
Act SB1592. The two electric distribution companies (EDCs) that pass funds to DCEO’s 
programs, ComEd and Ameren, utilize different avoided costs in calculating the benefits that 
accrue from energy efficiency programs; therefore Navigant employed each utility’s specific 
avoided costs to their corresponding energy and demand savings from each program. 

5 Illinois Power Agency Act SB1592, pages 7-8. 
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Results 

Table 3-12summarizes the unique inputs used to calculate the TRC ratio for the Low Income 
Residential Retrofit Energy Efficiency Program in PY3. Most of the unique inputs come directly 
from the evaluation results presented previously in this report. Measure life estimates were 
based on similar ComEd programs, third party sources including the California Public Utilities 
Commission (CPUC) developed Database of Energy Efficiency Resources (DEER) and previous 
Navigant evaluation experience with similar programs. Program costs data came directly from 
DCEO. Incremental costs were estimated from program, survey data and similar ComEd 
programs. Avoided cost data came from both ComEd and Ameren and are the same for all 
programs.  

Table 3-12. Inputs to TRC Model for Low Income Residential Retrofit 
 Energy Efficiency Program 

Item Value Used 
Measure Life 12 years 
Annual Gross Energy Savings 11,341 MWh 
Gross Coincident Peak Savings 1.90 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $650,201 
DCEO Incentive Costs $7,066,634 
Net Participant Costs $7,066,634 

Based on these inputs, the Illinois societal TRC for this program is 0.75 and the program fails the 
Illinois TRC test. However the low income programs are not required to meet the TRC test.6 

 

 

6 ILCS 220 5/8-103(a) and 5/8-104(a), which states "The low income measures described in section (f)(4) of this Section 
shall not be required to meet the total resource cost test." 
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Section 4. Conclusions and Recommendations 

This section highlights the conclusions and recommendations from the PY3 evaluation of the 
Weatherization and Home Improvement programs. 

4.1 Impact Conclusions and Recommendations 

Navigant recommends that a continued effort is made to improve ex ante and ex post 
estimates of measure savings per unit. We recommend that both DCEO and the EM&V team 
continue to make efforts to find measure savings data sources for areas closer to the Illinois 
region that are up-to-date.  

Finding: Navigant’s evaluation of ComEd’s Appliance Recycling program conducted an 
extensive study of the recycled refrigerator stock in the ComEd territory. This study concluded 
the average annual energy use of recycled refrigerators is 1,855 kWh annually. ComEd’s 
Appliance Recycling program, targeted at the general population, recycled over 30,000 
refrigerators and their data shows that 22% were the primary refrigerator in the home and 61% 
were over 20 years old. It is reasonable to assume that the Low Income Retrofit population will 
on average have older refrigerators that use more energy than the average for the general 
population because their limited income reduces their ability to purchase newer, more efficient 
models. While it does not necessarily follow that the average ComEd recycled refrigerator is of 
the same vintage as the average replaced refrigerator in DCEO’s program, it seems to be a 
reasonable assumption. Reputable resources confirmed that this annual energy use was 
reasonable for DCEO’s program as it was consistent with Pennsylvania’s TRM for refrigerator 
replacements estimated the replaced stock of refrigerators used 1,659 kWh annually and 
replacement refrigerators use 454 kWh. Further evidence that the savings estimate is reasonable 
comes from Vermont’s TRM that stated a range of savings from 800 to 2,500 kWh for 
refrigerator replacement in Low Income programs. 

Recommendation: Refrigerator Saving: Navigant suggests adjusting this savings to 1,405 kWh 
per year. DCEO is using the 550 kWh savings based on Navigant’s PY2 evaluation. Navigant’s 
savings estimate is calculated by taking the conventional refrigerator that uses 1,855 kWh 
annually and comparing it to the Energy Star replacement which uses 450 kWh annually.  

The demand savings shifts to 0.281 kW using the updated 1,405 kWh in the demand savings 
calculation.  

Finding: Navigant conducted a lighting logger study for ComEd that provided adjustments to 
the hours of use (HOU) and peak coincidence factor for CFL installations. The logger study 
revealed an increase in the HOU to 2.57 hours per day. The HOU adjustment changes the kWh 
savings from 38.25 to 42.21. This study is more representative of the HOU in the DCEO area 
than the California study that was previously used for HOU. The ComEd lighting study also 
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suggested an adjustment of the peak coincident factor. The adjustment in the peak coincident 
factor changes the demand savings from 0.00436 kW to .00459 kW.  

Recommendation: Navigant recommends adjusting the savings for CFL installations to 42.21 
kWh and 0.00459 per CFL. DCEO is using 38.25 kWh and 0.00436 kWsavings based on 
Navigant’s PY2 evaluation. 

Finding: The Energy Star fixtures measure uses eight indoor fixtures and two outdoor fixtures. 
The indoor fixtures are 15 watt CFLs replacing 60 watt CFLs. The savings for the indoor fixtures 
is assumed to be the same as the CFL installation section. The two outdoor fixtures have 
different HOU and peak coincidence factors than the indoor fixtures. The outdoor fixtures are 
estimated to have an HOU of 5 and a peak coincidence factor of 0.185. The HOU adjustment 
changed the kWh savings from The reduction in the per fixture saving estimate is due to the 
change in HOU and peak coincidence factor in the outdoor fixtures.  

Recommendation: Navigant suggests adjusting this savings to 50.19 kWh and 0.005337 kW per 
fixture. DCEO is using 54.80 kWh and 0.00626 kW savings based on Navigant’s PY2 evaluation. 

Weatherization Program 

Table 4-1 presents the ex ante and ex post gross MWh savings for the Weatherization program. 
Table 4-2 presents the companion kW savings. The ex post energy savings and demand savings 
for the Weatherization program are higher than the ex ante energy savings and demand savings 
due to the adjustment in the refrigerator and lighting savings estimates. 

Table 4-1. Weatherization Program Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units 
Total 
MWh 

kWh/Unit Units 
Total 
MWh 

Energy Star Refrigerator 550 2,236 1,230 1,405 2,236 3,142 
CFL 38.25 118,116 4,518 42.21 118,116 4,986 
Energy Star Bathroom 
Exhaust Fan 

89 323 29 89 323 29 

Energy Star rated room air 
conditioner 

176 3 0 176 3 0 

TOTAL   5,777   8,157 
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Table 4-2. Weatherization Program Ex Ante and Ex Post Gross kW Savings 

 Ex Ante Ex Post 

Measure kW/Unit Units 
Total 
kW 

kW/Unit Units Total kW 

Energy Star 
Refrigerator 

0.0628 2,236 141 0.230 2,236 628 

CFL 0.00436 118,116 516 0.00459 118,116 542 
Energy Star Bathroom 
Exhaust Fan 

0.0102 323 3 0.0102 323 3 

Energy Star rated room 
air conditioner 

0.2053 3 0 176 3 0 

TOTAL   660   1,173 
Note: These tables only include the electric efficiency measures actually installed through the Weatherization program in PY3. 

Home Improvement Program 

The ex post energy savings and demand savings for the Home Improvement program are 
higher than the ex ante energy savings and demand savings due to the adjustment in the 
refrigerator and lighting savings estimates. 

Table 4-3 presents the ex ante and ex post gross MWh savings for the Home Improvement 
program. Table 4-4 presents the companion MW savings. The ex post energy savings and 
demand savings for the Home Improvement program are higher than the ex ante energy 
savings and demand savings due to the adjustment in the refrigerator and lighting savings 
estimates. 
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Table 4-3. Home Improvement Program Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units Total 
MWh kWh/Unit Units Total 

MWh 
Energy Star Refrigerator 550 1,075 591 1,405 1,075 1,510 
Energy Star Fixture 54.80 1,860 102 50.19 1,860 93 
Energy Star Bathroom 
Exhaust Fan 

89 233 21 89 233 21 

Energy Star Dishwasher 62 131 8 62 131 8 
SEER 14 Central AC with 
programmable 
thermostat (new 
installation) 

240 74 18 240 74 18 

Energy Star Room AC 176 245 43 176 245 43 
Reduce required tonnage 
as a result of thermal 
envelope improvements 

216 515 111 216 515 111 

90% AFUE furnace with 
EE air handler 

400 337 135 400 337 135 

CFL Installation  38.25 28,348 1,084 42.21 28,348 1,197 
Ceiling Fan 88 541 48 88 541 48 
TOTAL   2,160   3,184 
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Table 4-4. Home Improvement Program Ex Ante and Ex Post Gross kW Savings 

 Ex Ante Ex Post 
Measure kW/Unit Units Total kW kW/Unit Units Total kW 

Energy Star Refrigerator 0.0628 1,075 67 0.281 1,075 302 
Energy Star Fixture 0.00626 1,860 12 0.00534 1,860 10 
Energy Star Bathroom 
Exhaust Fan 

0.0102 233 2 0.0102 233 2 

Energy Star Dishwasher 0.0071 131 0.9 0.0071 131 0.9 
SEER 14 Central AC with 
programmable 
thermostat (new 
installation) 

0.2800 74 21 0.2800 74 21 

Energy Star Room AC 0.2053 245 50 0.2053 245 50 
Reduce required tonnage 
as a result of thermal 
envelope improvements 

0.2520 515 130 0.2520 515 130 

90% AFUE furnace with EE 
air handler 

0 337 0 0 337 0 

CFL Installation  0.00436 28,348 124 0.0048 28,348 130 
Ceiling Fan 0.1467 541 79 0.1467 541 79 
TOTAL   486   725 

Table 4-5 and Table 4-6 present the net savings impact contributions of ComEd and Ameren for 
the Weatherization and Home Improvement programs.  

 

Table 4-5. ComEd and Ameren Net Savings for Low Income Weatherization 

Low Income 
Weatherization 

Program  
PY3 

MWh Savings kW Savings 

DCEO Claimed Evaluation Verified 
DCEO 

Claimed Evaluation Verified 
ComEd 2,980 4,419 340 661 
Ameren 2,797 3,738 320 512 
Total Savings 5,777 8,157 660 1,173 
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Table 4-6. ComEd and Ameren Net Savings for Low Income Home Improvement 

Low Income 
Home 

Improvement 
Program PY3 

MWh Savings kW Savings 

DCEO Claimed Evaluation Verified 
DCEO 

Claimed Evaluation Verified 
ComEd 2,040 3,019 412 643 
Ameren 121 165 74 82 
Total Savings 2,161 3,184 486 725 

 

4.2 Process Conclusions and Recommendations 

Findings: The process evaluation of the Residential Retrofit Energy Efficiency Program 
concluded that this program is effectively funneling funds to existing and established low-
income programs (partners). The partners are very satisfied with the application process and 
interactions with the program staff. DCEO also made some advantageous changes to the PY3 
program: the DCEO has minimized the differences between weatherization and home 
improvement to avoid market confusion and it increased the maximum grant amount for many 
of the eligible measures.  

The program’s implementation strategy meets many of the industry best practices for low-
income programs. The program is smoothly providing incentives to partners, providing a 
program that is easily understood by its targets, providing timely responses to partner 
questions and is continuing to funnel program funds through pre-existing programs. By adding 
funding to existing programs, DCEO is able to achieve large energy savings with low 
administrative costs by leveraging existing infrastructure. The impact of these funds on partners 
allowed more homes to be upgraded with energy efficient measures than what would have 
happened without the program and the funding enabled these partners to bring the importance 
of energy efficiency into their existing activities and goals.  

Communication. While partners were satisfied with the level of communication offered by the 
DCEO, this was not universally true. Some stated that communication with external partner 
organizations fell off sharply after the 2010 applications had been submitted. Towards the end 
of the calendar year, close to when the funding was announced, communication changed from 
being infrequent to almost daily. While partners appreciated communication during this critical 
period, they would prefer regular communications throughout the entire process. Consistent 
communication is especially important because partners often plan their financial strategies 
around what they understand from the written material and are only in close personal 
communication with DCEO later in the funding process. If there are miscommunications at the 
beginning, it may be too late to correct these later on. The primary sources of confusion were 
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the details as to which administrative fees were eligible for grant funding, as well as caveats 
surrounding air conditioning eligibility. 

· Recommendation. More frequent and consistent communication throughout the year 

Measure Choices. Many partners suggested that the program add more measures to their 
standard offering. Suggested measures for future grants include ENERGY STAR clothes 
washers, lighting lamp and ballast retrofits instead of full-fixture retrofits, and water pumps 
and boosters. We recommend that the DCEO consider whether additional measures fit the 
scope of the program and if they can add additional measures to the standard offering and still 
maintain the program’s cost effectiveness. 

· Recommendation. Expand standard eligible measures 

Grant Award Period. Some participants noted the long period of time between the application 
and the granting of funds. Partner organizations, are dependent on multiple funding sources. 
Each of these sources stipulates a different time period in which its funds must be used. A long 
period between the DCEO application and the granting of funds increases the difficulty of 
planning where and how partners can spend these various funding sources. This also can leave 
little time for the partner agency to effectively spend the grant money, which can make 
relationships with contractors difficult. 

· Recommendation. Reexamine the grant award period 
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Section 5. Appendices 

5.1 Partner Profiles from Interviews  

The program dispensed grants to seven different partners in PY3. The partners were:  

1. The Chicago Housing Authority 
2. The Historic Chicago Bungalow Association 
3. CNT Energy 
4. The Delta Institute 
5. Heartland Housing, Inc. 
6. The Illinois Home Weatherization Assistance Program 
7. The Illinois Community Development Assistance Program 

This evaluation explored the seven different partners that received grant funding in PY3. For 
each partner, we created “partner profiles” that describe the organization in general as well as 
how the partner used the PY3 grant funding. We present the profiles below. All of the partners 
have been working with the DCEO as part of this program for several years. These partner 
profiles illuminate the varying nature of the organizations and properties that receive funding 
as well as how flexible the program must be to allow it to cater to the multiple ways in which 
partners use the funds. 

Chicago Housing Authority 

The Chicago Housing Authority (CHA) has jurisdiction for the administrative oversight of 
public and Section 8 housing for over 50,000 families and individuals within the city of Chicago. 
The agency's mission is guided by a Board of Commissioners appointed by the city's mayor, 
and has a budget independent from that of the city of Chicago. In 2000, the CHA began its Plan 
for Transformation. This plan called for the demolition it’s the city’s entire gallery high-rise 
buildings, because they failed HUD's viability test, and proposed a renovated housing portfolio 
totaling 25,000 units. The project is partially completed. 

To leverage the DCEO funds, the CHA identified properties that were solely owned or financed 
by the CHA. This allowed the CHA to be certain that the sites in question would comply with 
the DCEO grant fund requirements. The CHA regularly audits the status of these properties, 
allowing them to easily identify which sites are in need of measures whose installation costs can 
be offset by DCEO funds. 

An on-site CHA construction manager is responsible for ordering all items at that site, while a 
construction company subcontractor is then hired for the work. These contractors are paid 
using CHA funds, which are augmented by DCEO grants for appropriate measures. For light 
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bulb replacement projects, funds are sent to property managers, who are then responsible for 
changing the bulbs. 

The DCEO funding allowed the CHA to install energy efficient measures in 3,934 apartments in 
PY3. 

Historic Chicago Bungalow Association 

The Historic Chicago Bungalow Association (HCBA) is a nonprofit organization designed to 
foster an appreciation of the Chicago Bungalow as a distinctive housing type, encourage 
sympathetic rehabilitation of Chicago bungalows, and assist bungalow owners with adapting 
their homes to current needs, which in turn helps to strengthen Chicago bungalow 
neighborhoods. 
 
The HCBA has 11,000 registered homeowners and markets programs to 80,000 Chicago style 
bungalow residents within Chicago. It has participated in the DCEO grant process for the past 
three years and has used these funds to augment the HCBA’s Energy Savers Grant Program 
(ESGP).  

Large swaths of Chicago consist of these bungalows, which were built between 1910 and 1940. 
The bungalows generally house low-income tenants and have few energy efficient measures 
installed. The ESGP, which the HCBA has offered for seven years, provides a variety of 
financial and technical resources from special permit assistance to "how-to" seminars. For the 
last three years, it has focused on improving the energy envelope of these homes, since these 
improvements offer the best opportunity to lower energy consumption for these sites. The 
DCEO funds have helped to make this focus possible.  

To participate in HCBA’s ESGP program, homeowners must submit an application, including 
financial and income information. Eighty percent of low-income homeowners who qualify for 
the ESGP also meet the DCEO program eligibility requirements. 

The HCBA conducted energy audits of participating homes to determine which sites would 
benefit from the installation of measures covered by the DCEO grants. Once it had been 
determined that a site was eligible, the HCBA tasked a contractor with the installation, as well 
as a pre- and post “blower-door” reading, to determine the efficiency of the energy envelope. 
HCBA paid the contractors directly. 

The DCEO funding allowed the HCBA to install energy efficient measures in 302 bungalows in 
PY3. 
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CNT Energy 

The Center for Neighborhood Technology (CNT) is a nonprofit organization, headquartered in 
Chicago, Illinois, which is committed to sustainable development and livable urban 
communities. As an “innovations center for urban sustainability,” CNT researches, invents, and 
tests urban strategies that use resources more efficiently and equitably. CNT Energy manages a 
variety of energy saving programs statewide, but works primarily within the 7-county northern 
Illinois area. Services include low-income retrofit funding, dynamic electricity pricing 
programs, and energy planning. 

CNT’s Energy Savers program focuses on maintaining the pool of low-income rental property 
available in Illinois, as well as increasing energy efficiency in low-income housing properties. 
Since the end of 2008, CNT has facilitated large-scale energy efficiency retrofit projects for over 
6,000 units. 

The Energy Savers program is designed as a “one-stop” tool for multi-family building owners. 
The service includes audits and contractor relations, multi-family low-income financing 
(facilitated by one of CNT’s partner organizations), and subsidized energy efficiency measures 
provided through the DCEO funds. CNT’s partner organization that focuses on low-income 
retrofit financing recently received funds from a competitive federal block grant. This, along 
with the DCEO funds, has allowed CNT to expand the Energy Savers program. DCEO funds 
generally focus on reducing natural gas demand, though they support electricity measures as 
well. 

The program uses a variety of marketing strategies to contact multi-family building owners, 
who can apply to CNT’s program online. After CNT staff performs an energy efficiency 
walkthrough, CNT works with the owner to determine what measures the owner can afford. 
An emphasis is placed on financing to make the most efficient use of rebates and grant funds. 
CNT leverages its relationship with local pre-qualified contractors to find the best bid per job, 
though the decision is left to the owner.  

CNT staff implements post installation on-site inspections for the vast majority of measures 
installed through its program. In addition, CNT requires detailed documentation for each 
project. CNT tracks energy savings on a site-by-site basis. 

There are few funding sources for the Energy Savers program, of which DCEO is a major 
source. The energy audits are subsidized through efficiency portfolios, which are based on the 
energy savings of each site. The city of Chicago occasionally grants some moneys to supplement 
specific measures within Chicago, and CNT has access to low-interest loans. Besides these, the 
DCEO is the only other significant funding source for this program. 

The DCEO funding allowed CNT to install energy efficient measures in 2,358 units in PY3. 
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Delta Institute 

The Delta Institute manages a variety of environmentally focused programs within the Great 
Lakes region including Brownfield development, energy efficiency, renewable energy, urban 
agriculture, waste, and water. The pertinent program for the DCEO is the Delta Institute 
Appliance Program, which helps replace inefficient appliances with newer, more energy 
efficient ENERGY STAR appliances in eligible dwellings. 

The Delta Institute Appliance Program primarily exists as an additional set of services offered 
to those who have participated in the Delta Weatherization Program. The Weatherization 
program, primarily funded by Chicago’s Department of the Environment, provides for 
administration, energy audits, and weatherization improvements, while the DCEO funds are 
used to further improve the energy efficiency of applicable sites.  

Low-to-moderate income homeowners apply for participation in the Chicago DOE-funded 
Weatherization program. Participants receive a free energy audit as well as rebates towards 
weatherization and thermal envelope work. Delta uses its pool of applicants for this program to 
estimate the type and number of appliances that would be eligible to be retrofitted through the 
DCEO. When these funds are approved, Delta hires local appliance vendors to install appliance 
replacements in conjunction with the Chicago DOE-funded weatherization work. Delta 
weatherizes 200-300 homes per year, most of which exercise the option to replace old appliances 
through the DCEO-funded Appliance program. 

Each weatherization participant receives a pre-and post installation blower door test and, in the 
case of furnace replacement, a furnace test. The appliance installations are verified primarily 
though documentation provided by the local contractors. Additional verification is sometimes 
implemented during the post-weatherization energy audit, though the fact that the 
weatherization and appliance work often uses different contractors, and is funded through 
grants that follow different funding cycles, often prevents this.  

The DCEO funding allowed the Delta Institute to install energy efficient measures in 158 units 
in PY3. 

Heartland Housing, Inc. 

Heartland Alliance is a human-rights-advocacy group providing housing, healthcare, economic 
security, and legal protection for low-income citizens. As Heartland Alliance's housing division, 
Heartland Housing (HH) has developed and managed more than 1,000 affordable homes in 
Chicago and Milwaukee since 1988. DCEO funds have allowed for retrofitting Chicago 
properties owned by HH. 

Heartland Housing is responsible for the maintenance and upkeep of its facilities. Since the 
tenants do not pay utility bills, any energy efficiency improvements made to the properties 
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directly benefit HH by reducing overhead costs. As a low-income housing provider, HH 
requires income documentation from all of its tenants. These records, along with internal HH 
site audits, are sufficient for HH to identify sites that would qualify for and benefit from the 
installation of eligible measures. Heartland Housing works with local contractors to install 
approved measures, and then presents invoices from these contractors to the DCEO for 
reimbursement.  

The DCEO funding allowed the HCBA to install energy efficient measures in 430 units in PY3. 

Illinois Home Weatherization Assistance Program 

The Illinois Home Weatherization Assistance Program (IHWAP) is designed to help reduce the 
energy costs for low-income households by making their homes more energy efficient. For 
Program Years 2010-2012, increased funding through the federal American Recovery and 
Reinvestment Act (ARRA) is augmenting this effort. Energy conservation actions that can be 
funded through IHWAP include air sealing, attic and wall insulation, furnace repair and 
replacement, electric base load reduction (lighting and refrigerator), and window and door 
weatherization. 

Illinois Weatherization works within the state of Illinois to weatherize between 7,000 and 8,000 
homes every year, though recent ARRA funding has increased this to 23,000 sites per year. 
IHWAP coordinates with a network of 35 local nonprofit organizations that consist of 
approximately 1,500 people, 1,100 of which were added directly due to the ARRA funding. The 
network includes private nonprofits as well as municipal and county government agencies.  

These agencies perform energy audits in homes that have applied for the Low Income Home 
Energy Assistance Program (LIHEAP), which has income requirements that are similar to the 
DCEO program. These audits identify measures that would be beneficial for each site, and 
present the list to IHWAP for review. Funds are given to the local agency depending on what 
measures are eligible, and then the local agency hires contractors accordingly. Four of these 35 
agencies have in-house work crews and do not have to hire outside contractors.  

The DCEO funding allowed the HCBA to install energy efficient measures in 15,030 units in 
PY3. 

Illinois Community Development Assistance Program 

The Community Development Assistance Program (CDAP) is a grant program funded through 
the U.S. Department of Housing and Urban Development (HUD) that assists Illinois 
communities by providing grants to local governments to help them in financing economic 
development projects, and public facilities and housing rehabilitation. The program is targeted 
to assist low-to-moderate income persons by creating job opportunities and improving the 
quality of their living environment.  
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The CDAP oversees three primary programs: the Single Family Owner-Occupied Housing 
Rehab Program (SFO), the Mobility and Accessibility Rehabilitation Services (MARS) for the 
mobility impaired, and a Section 8 housing voucher program. The DCEO funds are allocated to 
the SFOOHRP, which services Illinois communities with populations less than 50,000, and 
counties with populations less than 500,000. 

The Department of Housing and Urban Development (HUD) provides block grants to the state 
of Illinois for community development. There is an annual formula allocation from these HUD 
funds dedicated to Small Cities Community Development Block Grants (CDBGs). These block 
grants, along with the DCEO funds, comprise the entire funding base for the SFO program for 
non-entitlement communities and counties. 

Qualified non-entitlement communities apply for CDAP rehabilitation funding on an annual 
basis through a competitive application process. They conduct intensive surveys to identify 
portions of the community that have a high concentration of low-to-moderate income residents 
whose sites have need of rehabilitation. If approved, the grantee then takes applications from 
individual site owners within their communities. The grantee communities also handle the 
competitive bidding process among qualified local contractors and are responsible for 
monitoring and complying with community development block grant regulations.  

The amount that can be expected to fund energy efficiency measures within each grant 
application is identified and used to estimate what the CDAP expects to spend on qualifying 
measures in the coming year. This figure is passed on to the DCEO for planning purposes. The 
CDAP then fronts the money to pay for housing rehabilitation, including energy efficiency 
measures, through the general CDBG funds. Grantees are required to submit detailed reports to 
the CDAP outlining the actual work completed for each property, and at the end of every year, 
the actual amount spent on energy efficiency improvements is tallied. This result is given to the 
DCEO, which then reimburses the CDAP with appropriate funds.  

The DCEO funding allowed the HCBA to install energy efficient measures in 119 units in PY3. 
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5.2 Data Collection Instruments 

5.2.1 ComEd Residential Low Income Retrofit Program Interview Guide 

Partner Organizations - Residential Low Income Retrofit Program 

PY3 Evaluation Depth Interview Questions  

Program Overview & Management 

1. Could you briefly summarize your specific role in your organization? 
a. What are your main responsibilities? 
b. How are you involved in the DCEO Retrofit Program? 
c. How long have you been involved with the DCEO program? 
d. How long has your organization been receiving funding from the DCEO 

program? 
 

2. What kind of communication do you have with the DCEO?  
a. How often do you communicate with DCEO? 
b. How do you typically communicate with them? [PROBE FOR: regular meetings, 

calls, email, informal communication between set meetings, etc.]  
c. How well is the communication going?  
d. What do you typically communicate about?  
e. How responsive is the DCEO to your needs as they relate to the program?  
f. Beyond dispensing funding to your organization, does the DCEO provide you 

with any support to help with your involvement with these programs? If so, 
please elaborate. 

g. Are there areas where you could use more support from the DCEO?  
 

3. Other than the DCEO, whom else does your organization interact with about these 
programs? [e.g. directly with homeowners, renters and/or contractors/developers? 
partner agencies?]  
 

4. Has your organization collaborated with other ComEd and/or Ameren Residential 
Retrofit Energy Efficiency programs? If yes, how so? 

Organizational Overview & Program Priority 

5. In which geographic areas is your organization active?  
a. What proportion of your organization’s work is done within the ComEd and 

Ameren service areas? 
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6. Please describe the types of services your organization, as a whole, offers. 

a. What services does your specific department provide? 
 

7. How much of a priority is the DCEO Residential Retrofit Energy Efficiency Program for 
your organization as a whole?  

a. What about for your department? 
 

8. Are the DCEO program funds funneled to pre-existing programs that your organization 
runs?  
 

9. a. If yes, how has the additional funding changed the way these pre-existing programs 
are implemented?  

a. Were these changes advantageous?  
b. What were some of the challenges that occurred in the implementation of the 

additional funding? How were they handled? 
 

10. If funds from the DCEO were not made available through this program, how would that 
impact the implementation of these energy efficient measures?  

a. Are there other funding sources you could turn to? If so, who? 
b. Would your organization seek additional funds elsewhere? 

Participation Process for Partner Organizations 

11. How did your organization find out about these programs? 
 

12. What was the process to apply to participate in this program?  
 

13. What are the requirements that you need to fulfill in order to participate in the program? 
Do you have any trouble meeting these requirements?  

 
14. How were the process of how to participate and the program requirements explained to 

you? 
a. Were participation process and program requirements easy to understand?  

 
15. What is the process that you went through to receive these grant funds? 

a. Did this process operate smoothly?  

Program Operations 

16. Once the funds from the DCEO Residential Retrofit Energy Efficiency Program are 
secured, how are they distributed? Can you walk me through this process? 

May 15, 2012 Final   Page 44 

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 170 of 595



 

 

a. How does the application process work? 
b. Who generally receives the funds? 
c. Are there ever unused funds? If so why, and what is done with them? 

 
17. What are the eligibility requirements for those to whom you distribute the funds? 

a. How do you verify income requirements? 
b. How do you verify service area requirements? 

QA/QC and Verification Procedures 

As part of our evaluation, we’d like to report on the quality assurance and quality control 
procedures that are in place for the program.  

18. The grant application states that “grantees are responsible for ensuring measures meet 
program requirements and are properly installed.” Can you walk me through the way 
in which this is addressed?  

c. Are there on-site inspections? 
a. Who implements them?  
b. Is it done on every home?  
c. When is it done?  

Program Databases & Documents [Important; Navigant needs participant information for 
their impact evaluation] 

19. What are your systems for tracking customers who participate in the Residential Retrofit 
Energy Efficiency Program?  

a. Is it electronic or paper-based?  
 

20. What information do you track about customers? For example, do you have participant 
account numbers, meter numbers, and measures installed? 
 

21. After the funds have been granted, what is your procedure for reporting to the DCEO? 
 

a. I what format do you sent the quarterly reports? 
b. Do you use the standardized report template provided by the DCEO? 

 
22. Are you in a position to share electronic lists of participants for this program for 

potential use in an impact study?  

Program Changes Between PY2 & PY3 

According to our records, your organization participated in this program last year. 
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23. Have you noticed any changes in the program between this year and last? 
a. What changes did you notice? [Probe for increased funding per unit, combining 

Weatherization and Home Improvement programs, offering ceiling fans, etc] 
b. What is your impression of these changes? [Probe for: better, worse, why]  

Program Strengths & Weaknesses 

24. What do you see as the greatest strengths of the program?  
 

25. What are some challenges to the program’s success so far? [PROBE FOR: internal 
barriers such as application processes, management, implementation program design 
and external barriers in the marketplace] 

a. How are the challenges being addressed? 
 

26. How does your experience with this program compare to other similar low income 
programs that service Chicago?  

a. [If applicable] What about programs outside of Chicago? 
 

27. How would you sum up your experience with the program? Do you have any 
recommendations for improvement? 
 

28. What is your overall level of satisfaction with the Residential Retrofit Energy Efficiency 
Program? Why do you say that? 
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Section E. Executive Summary 

The Public Housing Authority Efficient Living Program implements cost-effective energy 
efficient measures in Public Housing Authority buildings. The Smart Energy Design Assistance 
Center (SEDAC) at the University of Illinois in partnership with the Illinois Department of 
Commerce and Economic Opportunity (DCEO) manages this program. SEDAC aids the 
managers of Public Housing Authority (PHA) buildings to incorporate cost-effective energy 
measures into their buildings. This program is authorized by the Energy Efficiency Section of 
the Public Utilities Act 20 ILCS 5/12-103 to administer a portion of the Illinois Energy Efficiency 
Portfolio Standards (EEPS). 

This evaluation report focuses on the low income public housing units that have been part of 
the Efficient Living Program from the period June 1, 2010 to May 31, 2011. The program 
implements numerous measures to produce energy savings. The program has an extensive 
outreach component. 

Eligibility for this program is limited to Public Housing Authority buildings that receive their 
electric services from ComEd or Ameren utilities. The populations residing in these buildings 
are all low income. 

The program claims savings from the measures listed below, however, the list of eligible 
measures is longer. 

· Energy Star® refrigerators 

· CFLs 

· Fluorescent Fixtures 

· CEE TIER 3 clothes washers 

· Energy Star® Window Air-conditioning units 

· T8 Lamps with High-Efficiency Electronic Ballasts 

· LED Exit Signs 

· Replacing Packaged Terminal Air Conditioners (PTACs) with Packaged Terminal Heat 
Pumps (PTHPs) 

· Occupancy Sensors 

· Beverage Vending Misers 
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· Snack Vending Misers 

In addition to measure installation the program also hauled and recycled refrigerators, window 
air conditioning units, and packaged terminal air conditioning units. 

The measures listed above will be evaluated in this report. 

E.1 Evaluation Objectives 

The objective of this evaluation report is to provide verification of electric savings impacts 
during the program year, which covers June 1, 2010 through May 31, 2011. 

For this report, we examined the program’s impact calculations and tracking data to answer the 
impact evaluation questions: 

1. What are the gross impacts from this program? 

2. Did the program meet its energy goals? If not, why not? 

The process evaluation interviewed SEDAC implementers and PHA partners to explore how 
effective the program is with regards to outreach, implementation, and satisfaction. The other 
process evaluation questions were: 

1. Is the program outreach to program partners effective in increasing awareness of the 
program opportunities? 

2. Are the program processes effective for smoothly providing incentives to partners and 
motivating the program partners to participate? 

3. How effective was the program implementation? 

E.2 Evaluation Methods 

The evaluation methods for this year included an algorithm review to verify that reasonable 
assumptions and methods were used for assigning ex-ante gross kWh and kW savings per 
measure. 

Navigant used several sources to verify the reasonableness of the DCEO savings estimates 
including: 

· Pennsylvania Public Utility Commission TRM 
· The most current California Database for Energy Efficiency Resources (DEER) reports 
· Efficiency Vermont’s Technical Reference User Manual (TRM) 2010 
· Navigant’s own measure studies. 
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The data collection for the process evaluation included in-depth interviews with program 
implementation staff and program partners and a review of numerous reports and 
presentations the implementers used to promote and inform partners about the program. 

E.3 Key Findings and Recommendations 

Impact Evaluation 

Based on the review of the measure savings algorithm, Navigant adjusted gross savings 
estimates for all measures except for the window air conditioners and packaged terminal heat 
pumps. 

Table E-1 presents the ex ante (DCEO reported) and ex post (evaluation verified) gross and net 
program impact results for the Public Housing Authority Efficient Living program. As is 
common for low income programs, both the program and the evaluation assumed the net-to-
gross ratio is one. 

Table E-1. Summary of Gross and Net Savings for the Efficient Living Program  

Efficient Living Program PY3 

MWh Savings 

Ex Ante  Ex Post 

Gross Savings 1,330 1,331  

Net-to-Gross Ratio 1 1 

Net Savings 1,330 1,331  

Table E-2. ComEd and Ameren Net Savings for the Efficient Living Program  

Efficient Living 
Program PY3 

MWh Savings 

Ex Ante  Ex Post 

ComEd 767 776 

Ameren 563 555 

Net Savings 1,330 1,331 

Process Evaluation 

The process evaluation of the Public Housing Authority Efficient Living Program concluded 
that this program is effectively administering a focused Low Income Multi-Family program. 
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The partners are very satisfied with the application process and interactions with the program 
staff. 

The program’s implementation strategy meets the industry best practices for low-income 
programs. The program is smoothly providing incentives to partners, providing a program that 
is easily understood by its targets, and providing timely responses to partner questions. 

SEDAC retains all the invoices for the measure installations associated with the program. 
SEDAC has the information available to do a detailed and accurate impact evaluation. As this 
was the first year of the program there was some confusion over what information was needed 
to complete the impact evaluation. 

· Recommendation. SEDAC and the evaluator collaborate to create a database that will 
provide the information needed to support a more thorough impact evaluation. This 
could be as simple as creating a spreadsheet with the required information or it could 
involve an on-line tracking system where the PHAs would be able to enter their 
information directly. 

 
E.4 Cost Effectiveness Review 

Cost effectiveness is assessed through the use of the Illinois Total Resource Cost (TRC) test. 
Table E-3 summarizes the unique inputs used to calculate the TRC ratio for the Public Housing 
Authority Efficient Living Program in PY3. Most of the unique inputs come directly from the 
evaluation results presented in this report. Measure life estimates were based on similar ComEd 
programs, third party sources including the California Public Utilities Commission (CPUC) 
developed Database of Energy Efficiency Resources (DEER) and previous Navigant evaluation 
experience with similar programs. Program costs data came directly from DCEO. Incremental 
costs were estimated from program, survey data and similar ComEd programs. Avoided cost 
data came from both ComEd and Ameren and are the same for all programs.  
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Table E-3. Inputs to TRC Model for Public Housing  
Authority Efficient Living Program  

Item Value Used 
Measure Life 13 years 
Annual Gross Energy Savings 1,331 MWh 
Gross Coincident Peak Savings 0.72 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $250,782 
DCEO Incentive Costs $1,700,232 
Net Participant Costs $1,700,232 

Based on these inputs, the Illinois societal TRC for this program is 0.40 and the program fails the 
Illinois TRC test. However the low income programs are not required to meet the TRC test.1 

 

 

1 ILCS 220 5/8-103(a) and 5/8-104(a), which states "The low income measures described in section (f)(4) of this Section 
shall not be required to meet the total resource cost test." 
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Section 1. Introduction to the Program 

1.1 Program Description 

The Public Housing Authority Efficient Living Program implements cost-effective energy 
efficient measures in Public Housing Authority buildings. The Smart Energy Design Assistance 
Center (SEDAC) at the University of Illinois in partnership with the Illinois Department of 
Commerce and Economic Opportunity (DCEO) manages this program. SEDAC aids the 
managers of Public Housing Authority buildings to incorporate cost-effective energy measures 
into their buildings. This program is authorized by the Energy Efficiency Section of the Public 
Utilities Act 20 ILCS 5/12-103 to administer a portion of the Illinois Energy Efficiency Portfolio 
Standards (EEPS). 

This evaluation report focuses on the low income public housing units that have been part of 
the Efficient Living Program from the period June 1, 2010 to May 31, 2011. The residents in these 
buildings are all low income: Extremely Low-Income at or below 30% of the Average Median 
income, Very Low-Income at or below 50% of the Average Median income, or Low-Income at or 
below 80% of the Average Median income. The Average median income is calculated by the 
counties where the resident lives. 

The program implements numerous measures to produce energy savings. The program also 
hauled and recycled refrigerators, window air conditioning units, and packaged terminal air 
conditioning units. 

1.1.1 Measures and Incentives 

Table 1-1 shows the electric efficiency measures and the associated incentive levels provided by 
the program. 
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Table 1-1. Energy Efficiency Measures and Incentives  

 Measure Incentive per Unit 
1 Energy Star® refrigerator $700 
2 CFL Installation $5 
3 T8 replacement of T12  $13 
4 LED Exit Signs  $25 
5 Energy Star® Window Air-conditioning units $400 
6 PTHP unit replacement of PTAC units  $1,050 
7 Occupancy Sensors $30 
8 Beverage Vending Miser $150 
9 Snack Vending Miser $45 

10 CEE TIER 3 clothes washers $975 
11 Fluorescent Fixtures  $65 

Note: This table only includes the electric efficiency measures actually installed through the PHA program in PY3. 

1.2 Evaluation Questions 

The evaluation sought to answer the following key researchable questions: 

Impact Questions 

1. What are the gross annual energy (kWh) and peak demand (kW) savings achieved by 
the program? 

2. Are the current engineering algorithms and tools for estimating gross energy savings 
accurate? 

3. Do the documentation of measures installed through the program support those 
referred to in the program standards? 

Process Questions 

The process evaluation gathered information from in-depth interviews with the program 
implementers and housing managers. 

Specifically, we focused the process evaluation to answer the following questions: 

4. Is the program outreach to program partners effective in increasing awareness of the 
program opportunities? 

a. What is the format of the outreach? 

b. How often does the outreach occur? 

c. Are the messages within the outreach clear and actionable? 
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d. What is the type of support that the program is giving the program partners and 
is it sufficient? 

5. Are the program processes effective for smoothly providing incentives to partners and 
motivating the program partners to participate? 

a. Has the participation process and program requirements been clearly explained 
to program partners? 

b. How quickly does the program answer program partner questions? 

c. What is the expectation of the program partners and are they fulfilling that role? 

d. What suggestions do the program partners have about the current program 
elements and do they have any recommendations for improvement? 

e. Are program partners satisfied with the program processes in which they were 
involved? 

f. Is the application process onerous? Does the process present any barriers to 
program participation? 

6. Effectiveness of program implementation 

a. Is implementation on track for meeting its goals? 
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Section 2. Evaluation Methods 

2.1 Analytical Methods 

2.1.1 Impact Evaluation Methods 

The evaluation reviewed the energy savings algorithms to verify that the assumptions were 
reasonable and the algorithm was correct for assigning ex-ante gross kWh and kW savings per 
measure. 

The first step was a verification of the mathematical soundness of the savings calculations for 
each measure. The measure algorithm’s components were verified with the savings 
assumptions provided by SEDAC. The calculations were checked to ensure that the reported 
results could be replicated. 

Once the calculation methods were verified, the reasonableness of the calculation was assessed. 
The assessment of reasonableness of the savings estimates was based on reputable measure 
savings evaluations from other sources and Navigant’s own engineering calculations for similar 
measures. 

2.1.2 Process Evaluation Methods 

The process evaluation was primarily based on in-depth interviews with program staff and 
program partners. SEDAC program staff provided us with contact information for partners that 
received program funding in PY3. We were able to conduct in-depth interviews with partners. 
We also reviewed program materials including implementation plans, application materials, 
actual applications submitted to the program, program presentation material, and individual 
PHA case studies. 

2.2 Data Sources 

Program verification procedures, tracking systems and savings claims were evaluated based on 
program data and documents provided by program management and implementation staff, as 
well as interviews with program staff. Specifically, the following data were collected and 
analyzed in support of this evaluation: 

· Program tracking data 

· Program standards documents 

· Program application details of project ‘specifications’ 

· Relevant engineering algorithms and ex-ante savings calculations 
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· Secondary sources such as: 

o Pennsylvania Public Utility Commission TRM 

o The most current California Database for Energy Efficiency Resources (DEER) 
reports 

o Efficiency Vermont’s Technical Reference User Manual (TRM) 2010 

o Navigant’s own measure studies. 

· Program staff interviews 

· Program materials (Program presentations, individual PHA case studies) 

· In-depth interviews with PHA participants 

· SEDAC web-site 
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Section 3. Program Level Results 

3.1 Impact Evaluation Results 

The impact evaluation covered verification and due diligence issues, program tracking system 
review, and verification of gross and net savings for the program. 

3.1.1 Verification and Due Diligence 

The PHAs provide SEDAC with invoices to verify that the installations have occurred. 

PHAs are responsible for ensuring that funded measures meet program requirements and are 
properly installed. The SEDAC program manager monitors PHAs compliance with the terms of 
the program. 

Finding. The evaluation reviewed SEDAC’s procedures and documentation and concluded that 
their verification procedures were adequate. 

3.1.2 Tracking System Review 

The tracking system was provided to Navigant by SEDAC. SEDAC created spreadsheets for 
each PHA that was involved in the program. The spreadsheets listed the number of measures 
installed for each PHA. Separate tracking spreadsheets by PHA and building is useful for 
analysis of measure savings by building type. The spreadsheets were populated from invoices 
provided by the PHAs. 

Navigant suggests SEDAC create a formal database for next year. The database could be as 
simple as creating a spreadsheet with the required information or it could involve an on-line 
tracking system where the PHAs would be able to enter their information directly. The most 
essential information for the database is measure data from the measure they removed and 
measure data for the measure they installed. For the analysis we need the calculation equation 
and source/s of the equations. 

3.1.3 Gross Program Impact Parameter Estimates 

This section presents the results of the evaluation’s technical review of the gross savings 
assumptions for each measure. 

Energy Star Refrigerator 

SEDAC assumes annual savings of 576 kWh per unit for their Energy Star Refrigerator measure 
based on energy use estimates of the replaced units subtracted from the Energy Star unit. 
SEDAC had model numbers for the units they replaced allowing for a specific estimate of the 
replaced units energy use.  
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Navigant’s confirmed the energy saving estimate by model number for the replaced units from 
ASHRAE as well as the energy saving estimate for the Energy Star units. Navigant recommends 
SEDAC continue using 576 kWh per unit as long as the refrigerator stocks remain the same. 

CFL Installation 

SEDAC assumes annual savings of 49.2 kWh for their CFL Installation measure based on 
Energy Star calculator energy saving estimates. Navigant suggests adjusting this savings to 
42.21 kWh for CFL Installation measure based on Navigant’s evaluation of ComEd’s residential 
lighting program. This suggestion is consistent with Navigant’s evaluation of DCEO’s Low 
Income Residential Retrofit program. There are several key assumptions to the calculation of 
savings for CFLs. 

In-service Rate. In this program the bulbs are installed for the customer while other energy 
efficiency work is being done on the home. This justifies the use of the 100% in-service rate for 
this program. If the bulbs were distributed to the customer but not installed for them a lower in-
service rate would be appropriate. 

Hours of Use. SEDAC’s estimate of 3 hours of use per day is based on the assumption that the 
demographic of the PHA multi-family buildings largely composed of the elderly which is 
different than standard residential buildings leading to different assumptions about run times 
of lighting. While SEDAC’s reasoning is compelling, Navigant suggests considering a logger 
study to verify occupancy hours of use for future program years. Navigant’s evaluation of the 
ComEd residential lighting program extensively explored hours of use with on-site 
verifications. The logger study estimated 2.57 hours of use per day for residential CFLs. 
Navigant recommends using 2.57 hours of use as it is the most justifiable estimate at this time.  

Saved Watts per Bulb. DCEO assumed that the average replaced light bulb was a 60 Watt bulb 
and it was replaced with a 15 Watt CFL bulb. It is known that all of the installed bulbs were 15 
watt bulbs for this program, however, this is only half of the equation. The wattage of the 
replaced light would be needed to improve the estimate of saved watts per bulb. 

The energy saving equation suggested by the evaluation team is listed below. 

kWh = delta watts/1000 * HOU/day * days/year 

kWh = 45/1000 * 2.57 * 365 

kWh = 42.21 
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Table 3-1. CFL Installation saving estimates 

 
SEDAC 

Assumption  
Evaluation 

Recommended 
Change in watts  45 45 
HOU/day  3 2.57 
days/year 365 365 
Annual kWh savings 49.28 42.21 

 

Energy Star rated Room Air Conditioner 

SEDAC assumes annual savings of 176 kWh per unit for their Energy Star rated Room Air 
Conditioner measure based on the Energy Star calculator saving estimates. 

SEDAC assumes the conventional room AC unit has an EER rating of 8.8, while the Energy Star 
room AC has an EER rating of 11.5. Based on these values, the Energy Star calculator estimates 
an annual kWh usage of 750 for the conventional unit and 574 for the efficient unit. The total 
annual savings per unit from this calculation is 176 kWh. 

Navigant examined Vermont’s 2010 TRM and Pennsylvania’s 2011 TRM and concluded 
DCEO’s EER rating parameters provide a reasonable estimate of savings and Navigant 
recommends DCEO continue using 176 kWh per unit. 

CEE TIER 3 clothes washers 

SEDAC assumes annual savings of 880 kWh per unit for CEE TIER 3 clothes washers based on 
Energy Star calculator energy saving estimates. These are commercial clothes washers that are 
used in multi-family common spaces. Navigant suggests adjusting this savings to 1,359 kWh 
per unit. The adjustment is based on the most current data available on CEE TEIR 3 commercial 
clothes washers, which includes a higher number of washing cycles per year than SEDAC 
assumed. SEDAC assumes less frequent washing cycles annually due to the elderly population 
that reside in the multi-family units. SEDAC’s estimate of 802 annual cycles per year equates to 
2.2 cycles per day. Navigant’s estimate of 1,241 equates to 3.4 cycles per day. Navigant believes 
that 3.4 cycles per day is the most justifiable number at this time. Navigant believes that 3.4 
cycles per day is the most justifiable number at this time. The energy savings equation below is 
the equation used by the evaluation team and SEDAC. The only value that differs in the two 
equations is the number of cycles per unit. 

kWh Savings per machine = Washer Volume* (1/BaseMEF - 1/EFFMEF) * Number of washing 
cycles annually 

Washer Volume 3.23 
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Base MEF 1.26 Federal Standard 

CEE TIER 3 MEF 2.2 CEE Tier 3 Standard 

Number of Cycles annually per unit = 1,2412 

Table 3-2. Clothes Washer saving estimates 

 
SEDAC 

Assumption  
Evaluation 

Recommended 
Washer Volume 3.23 3.23 
Base MEF  1.26 1.26 
 CEE TIER 3 MEF 2.2 2.2 
Number of Cycles annually 803 1,241 
Annual kWh savings 880 1,359 

The Energy Star calculator’s input for number of cycles annually is from the Energy Information 
Administration’s (EIA) 2005 document “Residential Energy Consumption Survey: Preliminary 
Housing Characteristics Tables”. The evaluation team’s number of cycles annually is based on 
the Energy Efficiency & Renewable Energy’s (EERE) 2009 “Technical Support Document: 
Energy Efficiency Program For Consumer Products and Commercial and Industrial 
Equipment”. The EERE document uses the EIA study as well as other studies to arrive at the 
1,241 annual cycles. The evaluation team suggests using the EERE document’s number of cycles 
as more update research was in the document the EERE. The EERE document also had a focus 
on multi-family building types that are similar to the building types of the PHAs. 

Navigant recommends using 1,394 kWh per unit. A metering study to gauge the amount of 
annual washing cycles could be useful to obtain more accurate saving estimates. 

PTHP unit replacement of PTAC units 

SEDAC assumes annual savings of 296 kWh per unit for PTHP unit replacement of PTAC units 
based on the Energy Star calculator. Below are equations for energy savings. SEDAC had 
detailed information on all the PTAC units that were replaced. SEDAC used the equations 
below to calculate their energy savings. Navigant’s research found the equation to be the most 
reputable and standard. 

2 Technical Support Document: Energy Efficiency Program For Consumer Products and 
Commercial and Industrial Equipment: Residential Dishwashers, Dehumidifiers, and Cooking Products, and 
Commercial Clothes Washers 
http://www1.eere.energy.gov/buildings/appliance_standards/commercial/pdfs/ccw_snopr_chap6.pdf US Department 
of Energy: Energy Efficiency & Renewable Energy. October 2009 
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kWhc = kBTU/hr × [(1/SEERbase - 1/SEERee)] × FLHs 

kWhh = kBTU/hr × [(1/HSPFbase - 1/HSPFee)] × FLHw 

The equation used by SEDAC for PTHP replacements was found to be consistent with other 
resources. The data SEDAC entered into the equation was derived from pre and post 
installation invoices, which Navigant believes is accurate. Navigant suggests keeping the 
savings of 296 kWh per unit annually. 

4 foot T8 replacement of 4 foot T12 

SEDAC assumes annual savings of 71 kWh per unit for 4 foot T8 replacement of 4 foot T12 
based on Energy Star calculator energy savings. Navigant suggests adjusting this savings to 82 
kWh per unit by increasing the hours of operation to be consistent with Navigant’s evaluation 
report Smart Ideas for Your Business Prescriptive Program3 report that adjusted the DEER 
report to hours reflecting the ComEd territory. The calculation for this measure was based on 
2005 DEER report adjusted for the ComEd territory. 

Energy savings are calculated by applying the annual operating hours according to the 
following formula: 

kWh = Delta watts/1000 * Annual Operating Hours 

Table 3-3. T8 replacement saving estimates 

 
SEDAC 

Assumption 
Evaluation 

Recommendation 
Delta watts 34 34 
Annual Operating 
Hours  

2088 2403 

Annual kWh 
savings 71 82 

 

3 Evaluation Report: Smart Ideas for Your Business Business Prescriptive Program. Energy Efficiency / Demand 
Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Navigant Consulting. May 2012.  
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LED Exit Signs 

SEDAC assumes annual savings of 324 kWh per unit for LED exit signs based on the 
assumption that the replaced exit sign used a 40 watt incandescent bulb and the LED sign used 
a 3 watt LED bulb.  

Navigant’s research of the Pennsylvania’s 2011 TRM found SEDAC’s assumptions to be 
reasonable for dual-sided LED exit signs replacing Incandescent exit signs. Navigant 
recommends SEDAC continue using 324 kWh per unit. 

Occupancy Sensors 

DCEO assumes annual savings of 397 kWh per unit for common space occupancy sensors based 
on the estimated number of fixtures connected to the occupancy sensor with the assumption 
that the occupancy sensor will reduced use of these fixtures by 30%.  

Navigant finds the 397 kWh estimate to be reasonable based on Navigant’s evaluation report 
Smart Ideas for Your Business Prescriptive Program.4 The report uses DEER estimates and 
adjusts the Annual Operating Hours to ComEd territory appropriate hours. Navigant 
recommends SEDAC continue using 397 kWh per unit. 

Beverage Vending Machine Misers 

DCEO assumes annual savings of 1,612 kWh per unit for Vending Misers based on the replaced 
conventional vending machines estimated use subtracted from the vending miser’s estimated 
use.  

Navigant’s research suggests that SEDAC savings is reasonable based on the 2010 Energy Star 
calculator using Lawrence Berkley National Lab study of Vending Misers. Navigant 
recommends SEDAC continue using 1,612 kWh per unit. 

Snack Vending Machine Miser 

SEDAC assumes annual savings of 387 kWh per unit for Vending Misers based on the replaced 
conventional vending machines estimated use subtracted from the vending miser’s estimated 
use. Navigant‘s research concluded that 387 kWh per unit is an accurate estimate based on the 
Database for Energy-Efficient Resources (DEER). The DEER resource is an update of the Energy 

4 Evaluation Report: Smart Ideas for Your Business Business Prescriptive Program. Energy Efficiency / Demand 
Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Navigant Consulting May 2012.  
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Star calculator with more accurate occupancy sensor information which affects the vending 
machines hours of use. Navigant recommends SEDAC continue using 387 kWh per unit. 

Fluorescent Fixtures 

SEDAC assumes annual savings of 123.5 kWh per unit for Fluorescent Fixtures in residential 
units. SEDAC’s calculations are based upon a mixture of 2-lamp and 3-lamp fixtures where 60 
watt incandescent bulbs were replaced with 15 watt CFL bulbs. Navigant suggests adjusting 
this to 105.8 kWh per unit based on Navigant’s evaluation report Smart Ideas for Your Business 
Prescriptive Program.5 The report uses DEER estimates and adjusts the Annual Operating 
Hours to ComEd territory appropriate hours. 

Energy savings are calculated according to the following formula: 

kWh = Delta watts/1000 * Hours of use/day * days/year  

Table 3-4. Fluorescent Fixture saving estimates 

 
SEDAC 

Assumption 
Evaluation 

Recommendation 
Delta W 112.8 112.8 
Hours of use/day  3 2.57 
Days/year 365 365 
Annual kWh 
Savings 123.5 105.8 

Summary of Energy Savings Assessment 

Table 3- compares the original estimates of ex ante gross savings per unit to the final 
recommended verified values for each program measure. 

Most of the measure-specific ex ante gross savings estimates were reasonable when compared 
to other authoritative sources. 

5 Evaluation Report: Smart Ideas for Your Business Business Prescriptive Program. Energy Efficiency / Demand 
Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Navigant Consulting May 2012.  
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Table 3-5. Summary of PY3 Verified Gross Energy Savings per Unit 

 Measure Ex Ante 
kWh per unit 

Verified kWh 
per unit 

 
Difference 

1 Energy Star® refrigerator 576 576 0 
2 CFL Installation 49.28 42.21 -7 
3 T8 replacement of T12  71 82 11 
4 LED Exit Signs  324 324 0 

5 Energy Star® Window Air-conditioning 
units 176 176 0 

6 PTHP unit replacement of PTAC units  296 296 0 
7 Occupancy Sensors 397 397 0 
8 Beverage Vending Miser 1,612 1,612 0 
9 Snack Vending Miser 387 387 0 

10 CEE TIER 3 clothes washers 880 1,359 479 
11 Fluorescent Fixtures  123.5 105.8 -17.7 

3.1.4 Gross Program Impact Results 

The verified gross savings per unit for energy and demand savings can be used with the actual 
number of installations for each measure to show the overall gross program impact results for 
PY3. 

The evaluation team recommends that SEDAC and the EM&V team continue to monitor 
measure saving estimate studies to continue to improve the programs saving estimates. 

Table 3-6. Efficient Living Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units Total 
MWh kWh/Unit Units Total 

MWh 
Energy Star® refrigerator 576 1,428 823 576 1,428 823 
CFL Installation 49.28 1,276 63 42.21 1,276 54 
T8 replacement of T12  71 648 46 82 648 53 
LED Exit Signs  324 198 64 324 198 64 
Energy Star® Window 
Air-conditioning units 176 854 150 176 854 150 
PTHP unit replacement 
of PTAC units  296 185 55 296 185 55 
Occupancy Sensors 397 84 33 397 84 33 
Beverage Vending Miser 1,612 5 8 1,612 5 8 
Snack Vending Miser 387 4 2 387 4 2 
CEE TIER 3 clothes 880 25 22 1,359 25 34 
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 Ex Ante Ex Post 

Measure kWh/Unit Units Total 
MWh kWh/Unit Units Total 

MWh 
washers 
Fluorescent Fixtures  123.5 520 64 105.8 520 55 
TOTAL   5,227 1,330  5,227 1,331 

 

3.1.5 Net Program Impact Results 

Since these programs specifically target organizations with limited means it is likely that the 
customers would not have funded new energy efficiency measures on their own. As a result, 
the EM&V team believes the Net-to-Gross factor should be 100%. 

3.1.6 Net Program Impact Results 

Table 3- presents the final gross and net program impact results for the Efficient Living 
program. 

Table 3-7. Summary of Gross and Net Savings for the Efficient Living Program 

Efficient Living 
Program PY3 

MWh Savings 
DCEO Claimed Evaluation Verified 

Gross Savings 1,330 1,331 
Net-to-Gross Ratio 1 1 
Net Savings 1,330 1,331 

3.2 Process Evaluation Results 

3.2.1 Process Themes 

Marketing and Outreach Effectiveness 

Initial Outreach 

SEDAC conducted lunch-and-learn sessions to inform involved parties of the Efficient Living 
program. The attendants at these meetings were PHA Executive Directors and their staff; staff 
from the HUD, IL State Office of Public Housing; and the DCEO Energy Office. 

Two separate lunch-and-learn sessions were held in January, 2011 that had a total of 39 
attendees including 17 PHA representatives. 
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SEDAC also presented the Efficient Living program at the Illinois Association of Housing 
Authorities Maintenance and Management Clinic, and the Illinois Association of Housing and 
Redevelopment Officials Summer Conference.  

Documentation 

During the lunch-and-learn sessions and throughout the program year SEDAC presented 
updated documentation on the Efficient Living program. An extensive slide show presentation 
discussing the reason for creating the program, background of the energy efficiency program 
with a focus on the program specific needs, the program procedure, and common measures that 
are installed. SEDAC also produces case studies on specific PHA program results. These case 
studies provide a detailed description of the individual PHA projects that helped solicit 
participation from PHAs who have not been in the Efficient Living program. 

SEDAC has an excellent web-site that provides all the needed documentation to participate in 
the program. The site also gives detailed information on the organization, past Efficient Living 
projects, news relating to the program, and an extensive resource section. The resource section 
has so much information regarding funding information, links to other energy efficiency 
organizations, energy and environmental links, and legislation links that it would be beneficial 
to create several pages within the resource tab for easier searching. 

SEDAC retains all the invoices for the measure installations associated with the program. 
SEDAC has the information available to do a detailed and accurate impact evaluation. As this 
was the first year of the program there was some confusion over what information was needed 
to complete the impact evaluation. 

In the future it could be beneficial if SEDAC and the evaluator collaborate to create a database 
that will provide the information needed for a more thorough impact evaluation. This could be 
as simple as creating a spreadsheet with the required information or it could involve an on-line 
tracking system where the PHAs would be able to enter their information directly. 

Creating an Effective Program 

SEDAC staff was involved in conferences and training sessions informing others of the 
Efficient Living program and discussing possible energy efficient measures, the potential 
for energy savings opportunities, and the program’s application and administrative 
procedures. 

Program Implementation Effectiveness 

Below, we summarize the partners’ satisfaction with the program in several key areas. 
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Designing a program that is easily understood by its intended targets 

Best practices suggest that a program should be designed in such a way that its intended targets 
easily understand it. Interviews with the PHA organizations staff suggest that the program is 
easily understood by its targets. PHA staff found the initial lunch-and-learns to be informative 
which provided a strong foundation for the program running smoothly. 

PHA staff found the application process to be clear. 

Smoothly providing grants to partners to encourage participation 

Smoothly providing grants to partners contributes to program satisfaction and motivates PHA 
organizations to participate. Interviews of PHA staff revealed they were satisfied with the time 
period with which the grants were received. PHA staff said SEDAC provided them with 
accurate time estimates for receiving the grants. 

Providing timely responses to partner questions 

Providing timely responses to PHA organization’s questions contributes to program satisfaction 
and motivates partners to participate. SEDAC provided timely responses to PHA questions. 

SEDAC has provided timely responses to PHA organization’s questions. PHA staff were 
comfortable contacting SEDAC. Some PHA staff required more technical information regarding 
the requirements for replacement measures and administrative questions regarding invoices 
were all answered in a timely manner by SEDAC. 

Communication 

Partners were extremely satisfied with the level of communication with SEDAC. Partners 
expressed gratitude for being able to participate in the program. Partners were happy with the 
suggestion the implementers made for upgrades. The partners said all their questions were 
answered in a timely manner. The partners also said that the initial explanation of the program 
and informative feedback at every step kept the needed communication to a minimum. 

3.3 Cost Effectiveness Review 

This section addresses the cost effectiveness of the Public Housing Authority Efficient Living 
Program. Cost effectiveness is assessed through the use of the Illinois Total Resource Cost (TRC) 
test. The Illinois TRC test is defined in the Illinois Power Agency Act SB1592 as follows: 

‘Total resource cost test’ or ‘TRC test’ means a standard that is met if, for an investment in 
energy efficiency or demand-response measures, the benefit-cost ratio is greater than one. The 
benefit-cost ratio is the ratio of the net present value of the total benefits of the program to the net 
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present value of the total costs as calculated over the lifetime of the measures. A total resource 
cost test compares the sum of avoided electric utility costs, representing the benefits that accrue to 
the system and the participant in the delivery of those efficiency measures, to the sum of all 
incremental costs of end-use measures that are implemented due to the program (including both 
utility and participant contributions), plus costs to administer, deliver, and evaluate each 
demand-side program, to quantify the net savings obtained by substituting the demand-side 
program for supply resources. In calculating avoided costs of power and energy that an electric 
utility would otherwise have had to acquire, reasonable estimates shall be included of financial 
costs likely to be imposed by future regulations and legislation on emissions of greenhouse gases.6  

Navigant developed an Excel based TRC model that incorporates all relevant program level 
data including avoided costs, line losses, gross savings, free ridership, program costs and CO2 
reductions. It then calculates a TRC that meets the requirements of the Illinois Power Agency 
Act SB1592. The two electric distribution companies (EDCs) that pass funds to DCEO’s 
programs, ComEd and Ameren, utilize different avoided costs in calculating the benefits that 
accrue from energy efficiency programs; therefore Navigant employed each utility’s specific 
avoided costs to their corresponding energy and demand savings from each program. 

Results 

Table 3-8 summarizes the unique inputs used to calculate the TRC ratio for the Public Housing 
Authority Efficient Living Program in PY3. Most of the unique inputs come directly from the 
evaluation results presented previously in this report. Measure life estimates were based on 
similar ComEd programs, third party sources including the California Public Utilities 
Commission (CPUC) developed Database of Energy Efficiency Resources (DEER) and previous 
Navigant evaluation experience with similar programs. Program costs data came directly from 
DCEO. Incremental costs were estimated from program, survey data and similar ComEd 
programs. Avoided cost data came from both ComEd and Ameren and are the same for all 
programs.  

6 Illinois Power Agency Act SB1592, pages 7-8. 
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Table 3-8. Inputs to TRC Model for Public Housing Authority Efficient Living Program 

Item Value Used 
Measure Life 13 years 
Annual Gross Energy Savings 1,331 MWh 
Gross Coincident Peak Savings 0.72 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $250,782 
DCEO Incentive Costs $1,700,232 
Net Participant Costs $1,700,232 

Based on these inputs, the Illinois societal TRC for this program is 0.40 and the program fails the 
Illinois TRC test. However the low income programs are not required to meet the TRC test.7 

7 ILCS 220 5/8-103(a) and 5/8-104(a), which states "The low income measures described in section (f)(4) of this Section 
shall not be required to meet the total resource cost test." 
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Section 4. Conclusions and Recommendations 

This section highlights the conclusions and recommendations from the PY3 evaluation of the 
Efficient Living program. 

4.1 Key Impact Conclusions and Recommendations 

Tracking System Finding: The tracking system kept individual spreadsheets for each PHA. 

Recommendation: It would be beneficial to have one uniform spreadsheet to be used for the 
entire program. A uniform tracking sheet would aid in data collection and analysis. SEDAC and 
the evaluator should collaborate to create a database that will provide the information needed 
for an impact evaluation. This could be as simple as creating a spreadsheet with the required 
information or it could involve an on-line tracking system where the PHAs would be able to 
enter their information directly. 

CFLs Finding: SEDAC based their CFL ex ante savings on Energy Star calculator saving 
estimates. EM&V staff examined Navigant’s evaluation of the ComEd residential lighting 
program that adjusted hours of use and concluded that it represents a more accurate estimate of 
likely energy savings. Navigant conducted a lighting logger study for ComEd that estimated the 
hours of use (HOU) and peak coincidence factor for CFL installations. The logger study 
estimated the HOU at 2.57 hours per day. The HOU adjustment changes the kWh savings from 
49.28 to 42.21. This study is more representative of the HOU in the DCEO area than the 
California study that was previously used for HOU. 

Recommendation: Navigant recommends adjusting the savings for CFL installations to 42.21 
kWh per CFL from the current 49.28 kWh. 

Clothes Washer Finding: SEDAC based their clothes washer ex ante savings on Energy Star 
calculator saving estimates. EM&V staff examined the DOE’s 2009 “Technical Support 
Document: Energy Efficiency Program For Consumer Products and Commercial and Industrial 
Equipment”8 and concluded that it represents a more accurate estimate of likely energy savings. 
Navigant’s research of best savings estimates concluded that 1,395 kWh was the best saving 
estimate for CEE TIER 3 clothes washers. The Energy Information Administration had the most 
reputable data on CEE TIER 3 clothes washers and the annual washing cycles per unit. One of 
the most important factors in the annual energy savings is the amount of washing cycles the 

8 U.S. Department of Energy-Office of Energy Efficiency and Renewable Energy. Technical Support Document: 
Energy Efficiency Program for Consumer Products and Commercial and Industrial Equipment: Residential 
Dishwashers, Dehumidifiers, Cooking Products, and Commercial Clothes Washers, October, 2009. Washington, DC. 
http://www1.eere.energy.gov/buildings/appliance_standards/commercial/pdfs/ccw_finalrule_ch6.pdf 
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machine performs in a year. The evaluation research reported the most reputable number for 
number of washing cycles that our research could find. 

Recommendation: Navigant recommends adjusting the savings for CEE Tier 3 clothes washers 
to 1,359 kWh per unit. A metering study to determine the number of annual washing cycles 
would be useful. 

4 foot T8 replacement of 4 foot T12 Finding: SEDAC based their T8 replacement ex ante 
savings on Energy Star calculator saving estimates. EM&V staff examined Navigant’s 
evaluation report Smart Ideas for Your Business Prescriptive Program9 that adjusted the DEER 
report to hours reflecting the ComEd territory and concluded that it represents a more accurate 
estimate of likely energy savings. Navigant’s research of best savings estimates concluded that 
82 kWh per unit was the best saving estimate for 4 foot T8 replacement of 4 foot T12. Energy 
savings are calculated by applying the annual operating hours and the energy interactive effect. 

Recommendation: Navigant recommends adjusting this savings to 82 kWh per unit. 

Fluorescent Fixtures Finding: SEDAC assumes annual savings of 123.5 kWh per unit for 
Fluorescent Fixtures in residential units. SEDAC’s calculations are based upon a mixture of 2-
lamp and 3-lamp fixtures where 60 watt incandescent bulbs were replaced with 15 watt CFL 
bulbs. Navigant suggests adjusting this to 105.8 kWh per unit based on Navigant’s evaluation 
report Smart Ideas for Your Business Prescriptive Program.10 The report uses DEER estimates 
and adjusts the Annual Operating Hours to ComEd territory appropriate hours. 

Recommendation: Navigant recommends adjusting this savings to 105.8 kWh per unit. 

Efficient Living Program 

Table 4-1 presents the ex ante and ex post gross MWh savings for the Efficient Living program. 
The ex post energy savings for the Efficient Living program are higher than the ex ante energy 
savings due to the adjustments in the measure savings estimates. 

9 Evaluation Report: Smart Ideas for Your Business Business Prescriptive Program. Energy Efficiency / Demand 
Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Navigant Consulting. May 2012  

10 Evaluation Report: Smart Ideas for Your Business Business Prescriptive Program. Energy Efficiency / Demand 
Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Navigant Consulting  May 2012  
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Table 4-1. Efficient Living Program Ex Ante and Ex Post Gross MWh Savings 

 Ex Ante Ex Post 

Measure kWh/Unit Units Total 
MWh kWh/Unit Units Total 

MWh 
Energy Star® refrigerator 576 1,428 823 576 1,428 823 
CFL Installation 49.28 1,276 63 42.21 1,276 54 
T8 replacement of T12  71 648 46 82 648 53 
LED Exit Signs  324 198 64 324 198 64 
Energy Star® Window 
Air-conditioning units 176 854 150 176 854 150 
PTHP unit replacement 
of PTAC units  296 185 55 296 185 55 
Occupancy Sensors 397 84 33 397 84 33 
Beverage Vending Miser 1,612 5 8 1,612 5 8 
Snack Vending Miser 387 4 2 387 4 2 
CEE TIER 3 clothes 
washers 880 25 22 1,359 25 34 
Fluorescent Fixtures  123.5 520 64 105.8 520 55 
TOTAL   5,227 1,330  5,227 1,331 

Note: These tables only include the electric efficiency measures actually installed through the Efficient Living program in PY3. 

Table 4-2 presents the net savings impact contributions of ComEd and Ameren for the Efficient 
Living program. 

Table 4-2. ComEd and Ameren Net Savings for the Efficient Living Program  

Efficient Living 
Program PY3 

MWh Savings 

Ex Ante  Ex Post 

ComEd 767 776 

Ameren 563 555 

Net Savings 1,330 1,331 

4.2 Key Process Conclusions and Recommendations 

Findings: The evaluation team concluded that DCEO and SEDAC are effectively administering 
this program. SEDAC’s outreach is effective in recruiting PHAs as well as providing a 
comprehensive description of the program that helps the program run smoothly. SEDAC 
provides numerous types of program documentation, slide show presentations, case studies of 
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individual PHA projects, a web-site with access to the program applications and all the 
presentation material as well as an extensive resource page, applications, invoices, saving 
spreadsheets, and the year-end report. These documents provided a clear picture of the 
program goals and the program’s progress. The PHA staff are very satisfied with the 
application process and interactions with the program staff. The program’s implementation 
strategy meets many of the industry best practices for low-income programs. The program staff 
are smoothly providing incentives to partners, providing a program that is easily understood, 
providing timely responses to PHA staff. SEDAC attended numerous affordable housing/ low-
income housing conferences and training sessions to inform others of the Efficient Living 
program as well as learn ways to improve the program. 

SEDAC retains all the invoices for the measure installations associated with the program. 
SEDAC has the information available to do a detailed and accurate impact evaluation. As this 
was the first year of the program there was some confusion over what information was needed 
to complete the impact evaluation. 

Recommendation: In the future it could be beneficial if SEDAC and the evaluator collaborate to 
create a database that will provide the information needed to support a more thorough impact 
evaluation. This could be as simple as creating a spreadsheet with the required information or it 
could involve an on-line tracking system where the PHAs would be able to enter their 
information directly. 
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Section E. Executive Summary 
 
E.1 Evaluation Objectives 

This report is designed to present Navigant’s findings and recommendations from the team’s 
Program Year 3 (PY3) evaluation of the Illinois Department of Commerce and Economic 
Opportunity’s (DCEO’s) Building Operator Certification (BOC) training program. These 
findings and recommendations reflect feedback provided by a sample of participants attending 
DCEO’s BOC trainings during the current evaluation cycle, June 2008 through May 2011, to 
assure that the participant feedback most accurately represents the training’s impact, both 
process and savings-related, on participants in PY3.  

DCEO chose Navigant Consulting to conduct a process and impact evaluation of the BOC 
program for PY3. The objectives of this evaluation were to: (1) quantify gross and net savings 
impacts from the program;  (2) determine key process-related program strengths and 
weaknesses to identify ways in which the program can potentially be improved; and (3) 
calculate the program’s benefit: cost ratio. 

E.2 Evaluation Methods 

Navigant estimated gross savings impacts from the BOC program by analyzing and modeling 
participant survey data.  The survey instrument asked participants about changes they have 
made to their operations and maintenance (O&M) practices, as well as any equipment retrofits 
or replacements that have occurred since they participated in the program. The net impacts 
were estimated based on the level of influence of the program reported by participants, as well 
as whether projects had already been rebated by other programs.  

The methods used for the process evaluation included in-depth interviews with the DCEO 
program manager, the implementation contractor’s (MEEA’s) program staff, and with BOC 
training instructors and coordinators, as well as a participant telephone survey and an analysis 
of course evaluations completed by students on the last day of classes.    

Table E-1 below provides a summary of the principal data sources contributing to the impact 
and process evaluations of the BOC Training program.  For each data element listed the table 
provides the targeted population, the sample frame, and sample size. 
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Table E-1. Principal Data Sources Contributing to the PY3 Evaluation 

Data 
Collection 

Type 
Targeted 

Population 
Sample 
Frame 

Sample 
Design 

Sample 
Size  

Final 
Course 

Evaluations 
(Immediate 
Feedback) 

BOC Program 
Participants 

254  

All available, consistently 
formatted and 

summarized voluntary 
evaluations by graduating 

students on last day of 
class of series 

30 

In-Depth 
Telephone 
Interviews 

DCEO Program 
Staff 

2 DCEO Program Managers 2 

MEEA  
Program Staff 

2 
Most recent past and 

present BOC program 
implementation staff 

2 

Instructors 
(and 

Coordinators) 
10  3 Instructors and 1 

Coordinator  
4 

Telephone 
Surveys 

BOC Program 
Participants 

224 
Stratified Random Sample 

of DCEO BOC Program 
Participants 

43 

E.3 Key Findings 

The following subsections highlight the key findings from impact and process evaluations. 

E.3.1 Key Impact Findings 

Table E-2 shows the PY3 and program-cycle-to-date net savings for the BOC program. The 
program-cycle-to-date period includes course series completed from June 2008 to May 2011  Net 
savings presented here do not include retrofit projects which have been influenced by the 
program but also rebated by other energy efficiency (EE) programs. The bottom two lines of 
Table E-2 show in italics, for reference, BOC program net savings levels if such rebated projects 
were included.   
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Table E-2. Building Operator Certification Program Net Savings 

 
MWh kW Therms 

Per Participant 181 37 557 
Per Square Foot 0.374* 0.075* 0.001* 
Extrapolated to PY3 
Participants 8,880 1,750 30,000 

Extrapolated to Full Evaluation 
Cycle 43,490 8,880 128,000 

Note: PY3 Participants, Including 
Rebated Savings 

19,990 3,920 31,000 

Note: Evaluation Cycle 
Participants, Including Rebated 
Savings 

89,770 17,650 132,000 

*Per Square foot demand values have units of kWh/ ft2 and Watts/ft2.  Columns may not sum due to rounding.   
Source: Navigant Analysis. 

Additional findings are summarized here:  

· Savings for the program were high, although net savings are currently 30%, 32%, and 65% of 
gross energy, demand, and therm savings, respectively.  Net savings are based on participant-
reported influence scores and whether retrofit and replacement projects were rebated by other 
energy efficiency programs.     

· Net savings per participant and per square foot were generally higher for Level I participants than 
for Level II participants. However, gross savings per participant and per square foot were similar 
between the course levels.  This could indicate that more Level II participants are taking 
advantage of other energy efficiency rebates.   

· Many retrofit and replacement energy efficiency projects influenced by the BOC program are 
being rebated by other energy efficiency programs.  Participant savings were based on both 
reported program influence scores and reported information on additional rebates received.  It 
may be possible for the BOC program to “share” some of the savings rebated by other programs 
in the future if its influence can be demonstrated.  

· Compared to similar programs, per participant and per square foot kilowatt-hour and kilowatt 
savings are high, but therm savings are low.  This may be due to regional differences in common 
fuel types.  

· Operations and maintenance (O&M) improvements accounted for33% of net kWh savings, 27% 
of net kW savings, and 55% of net therm savings.   

E.3.2 Key Process Findings 

This section summarizes key findings from the process evaluation with regards to participant 
satisfaction with the course, course content and approach, course logistics and program 
administration, and marketing and outreach.  
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Participant Satisfaction 

Overall, both Level I and Level II participant satisfaction with the course was high according to 
feedback from both the final course evaluations as well as the participant telephone survey. No 
respondent provided either the lowest rating of “fair” in the final course evaluations or the 
lowest ratings of “somewhat satisfied” or “not at all satisfied” in the participant telephone 
survey. Consistent with a high satisfaction rating, 81% of all participants surveyed responded 
that they had already recommended the BOC training program to colleagues. 

Course Content and Approach 

While feedback regarding the approach to the course was positive overall, many students and 
instructors suggested that efforts be made to improve course  content and materials, primarily 
those for Level I courses.  

Many Level I students commented that information was not presented in the right amount of 
detail; i.e., courses were not customized enough to their knowledge levels. For improvements to 
the course, Level I students suggested that they have more hands-on training. Many of these 
students also suggested improving in-class workbooks to be more useful and readable. 
Instructors interviewed agreed that material should be cut down so that there is enough time 
for hands-on training and all students, with their widely varying backgrounds, can gain 
additional expertise. Instructors also recommended making workbooks more presentable (in 
color and more organized) and providing the workbooks at least one week ahead of class so 
students are better prepared.  

Level II students were generally satisfied with the course content in the series and did not 
provide much explicit feedback on potential improvements. The few that did suggested the 
course would be better with more hands-on training, more frequent program offerings, and 
better access to follow-up courses.  

Course Logistics and Program Administration 

Students surveyed provided mixed feedback on course structure and schedule.  The main 
source of discontent with the course schedule – which was expressed by many of the Level I 
and Level II students surveyed - was that there was too much time between each class in a 
course. Students indicated that they would prefer taking classes once a week and/or with on-
line training components. 

Instructors were positively regarded by Level I and Level II students in general. 

Instructors, when asked about facilities, unanimously agreed that community colleges have 
better facilities and technological resources than the Chicago Center for Green Technology. 
Most students were satisfied with the course facilities, and any student dissatisfaction stemmed 

May 15, 2012 Final  Page 4 

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 209 of 595



 

  

more from the location than the amenities of the facility itself. Many students indicated that the 
traffic and time to get to class were negative aspects of the training.  

Instructors commented that there had been considerable turnover in MEEA’s BOC program 
administrator, but they nonetheless rated MEAA’s program administration very highly.  

Marketing and Outreach 

Participants almost unanimously stated that they heard about the course through their 
workplace, where it was mentioned as either recommended training or a mandatory course. 
The majority of students wanted to improve their skills as building operators or lower energy 
consumption in their building; others stated job requirements or ComEd’s Retro-commissioning 
program requirements as reasons for deciding to enroll in the course. 

Tuition rebates were more important for Level II students than Level I students, possibly 
because the more advanced students took classes for professional development purposes rather 
than job mandates. Approximately 50% of Level I participant survey respondents believed that 
the tuition rebate from DCEO was “very important” or “somewhat important” to their ability to 
take the course. In contrast, three quarters of Level II respondents stated that the tuition rebate 
was either “very important” or “somewhat important”.  

Students stated that the best ways to reach building operators are through word-of-mouth and 
direct advertising to facilities and employers.  

Level I and Level II participants surveyed highlighted program cost and lengthy time period of 
course schedules as the two major barriers to attending BOC training programs. Proportionately 
more Level I participants cited these two barriers relative to Level II students.  

E.3.3  Key Recommendations  

This section highlights both key impact and process recommendations based on the evaluation 
findings.  

Key Impact Recommendations 

· The results presented in this report are based on participant responses.  Savings 
estimates could be improved through collection of facility square footage and energy 
usage data when participants enroll in the program.  The impact evaluation is presently 
constrained to some degree by the participants’ relatively limited understanding of their 
own facilities’ energy use and of the potential impact of various measures on that energy 
use. 

·  If some of the classes are shorter than the hours allotted to them, there could be 
potential to add some hands-on real world exercises to the classes either as homework 
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or as in-class exercises that will benefit both the participants and the evaluators. The 
results of this homework and in-class exercises would then feed into subsequent impact 
evaluations. Such activities could include the following: 

o Having participants provide the square footage and major processes at the 
facilities that they are responsible for overseeing 

o Having participants report at the end of each session on any changes that they 
have made at their facilities as a result of the training and any estimated savings 

o Having participants report on any changes they would like to make at their 
facilities and how they plan to go about doing so 

o Having participants obtain their annual energy consumption for their facilities 
and report them confidentially on their evaluation for that course. 

o Having course instructors also provide MEEA with the final project report that 
each of the participants do to receive the final rebate, and get the instructors to 
ensure that the content of that report includes the cost savings specific to the 
project. 

· The BOC program stands to benefit from increased interaction with other EE programs.  
DCEO could work with other programs to track savings claimed by and rebates paid to 
BOC participants.  If the BOC program is a strong influencer for participation in other 
programs, it could claim a larger portion of retrofit savings reported by participants. 

Key Process Recommendations 

Process recommendations focus on program design, administration and resources.  

Program Design 

· Increase Student Engagement. MEEA should consider increasing student engagement 
and learning in classes by providing workbooks at least a week before class.  

· Enhance Classroom Experience. DCEO, MEEA, instructors and BOC should consider 
the potential to implement student and instructor feedback regarding improvements in 
content (shorter Level I lessons, more hands-on activities) and approach (on-line course 
components, colored workbooks) provided.  

· Consider An Alternate Schedule. Many students surveyed commented that the classes 
in each Level are too spread apart. MEEA should consider holding class sessions for 
each series more frequently – weekly at best – to keep students engaged and active. 

· Consider An Alternate Chicago Facility. Multiple participants preferred not to drive 
into the city during rush hour and drive long distances to get to classes at the Chicago 
Center for Green Technology. Instructors also commented that the amenities at the 
Center were not as good as those in the community college classrooms. DCEO should 
consider providing a facility that may reduce commute and have better amenities in the 
city of Chicago.  
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Program Administration 

· Enhance Data Collected in Application. MEEA should consider asking participants to 
provide employer and facility type in their application so that marketing efforts can be 
better channeled to increase participation. 

· Standardize Final Course Evaluations. Currently, MEEA’s final course evaluation for 
students is not standardized. MEEA should consider standardizing feedback forms so 
that data from all courses can be aggregated and analyzed to provide a full picture of 
student opinions. Navigant can work with MEEA to create standardized forms so that 
immediate feedback can be better mined and Navigant’s future process surveys can 
provide more robust conclusions. 

Program Resources 

· Leverage Utilities (ComEd and Ameren). ComEd’s and Ameren’s account executives 
have relationships with many of the companies and facilities managers whose building 
operators are potential BOC participants. DCEO and MEEA should determine whether 
these avenues have been fully utilized in marketing the BOC program. 

· Investigate requiring participants in retro-commissioning programs to participate in 
BOC as a retro-commissioning program requirement. ComEd currently requires 
participants in their retro-commissioning program to do so. 

E.3.4  Cost-Effectiveness Review  

Cost effectiveness is assessed through the use of the Illinois Total Resource Cost (TRC) test. 
Table E--3summarizes the unique inputs used to calculate the TRC ratio for the Building 
Operator Certification Program in PY3. Most of the unique inputs come directly from the 
evaluation results presented in this report. Measure life estimates were based on similar ComEd 
programs, third party sources including the California Public Utilities Commission (CPUC) 
developed Database of Energy Efficiency Resources (DEER) and previous Navigant evaluation 
experience with similar programs. Program costs data came directly from DCEO. Incremental 
costs were estimated from program, survey data and similar ComEd programs. Avoided cost 
data came from both ComEd and Ameren and are the same for all programs.  
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Table E--3. Inputs to TRC Model for Building Operator Certification Program 

Item Value Used 
Participants 601 
Annual Gross Energy Savings 8,879 MWh 
Gross Coincident Peak Savings 1.76 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $34,989 
DCEO Incentive Costs $43,325 
Participant Contribution to Incremental Measure Costs $2,158,106 

Based on these inputs, the Illinois societal TRC for this program is 1.11 and the program passes 
the Illinois TRC test.  
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Section 1. Introduction to the Program 

This evaluation report assesses both the PY1 to PY3 and PY3 results of the Building Operator 
Certification (BOC) program, one of DCEO’s Public Sector Electric Efficiency incentive 
programs, based on feedback from participants who participated during the three-year 
evaluation cycle. 

1.1 Program Description 

The Illinois Department of Commerce & Economic Opportunity (DCEO) offers the Building 
Operator Certification (BOC) training program to building operators in Illinois to educate them 
about maintenance practices that can increase the energy efficiency of building equipment.  
DCEO outsources program implementation to the Midwest Energy Efficiency Alliance (MEEA), 
which coordinates, markets, and administers the BOC program in Illinois. BOC is a national 
training program licensed to MEEA to offer in Midwestern states, including Illinois.  

The BOC program has been offered by DCEO since 2003, with training available at two levels: 
Level I and Level II. The Level I series offers a series of introductory courses, while the Level II 
course series takes a deeper look at Level I topics. To date, according to MEEA, 601 participants 
have completed the trainings. During the three program years from June 2008 through May 
2011, 221 students completed Level I and 33 students completed Level II students. Twenty of 
the 221 students in Level I also completed Level II. . Each course series is typically open to any 
interested building operator, with Level II students only required to have completed level I. 
However, over the last seven years, there are two exceptions to open classes:  in one series, 
course attendance was restricted to Wilbur Wright Community College students. In the second 
instance, only interested parties from Scott Air Force Base were allowed to attend. This 
evaluation captures feedback from a sample of students who attended courses during PY1 to 
PY3 (except Wilber Wright community college students who had not completed the course by 
the end of PY3), and applies those findings to PY3 participation. 

Courses are typically full-day sessions spread out over four to six months and are offered 
throughout the state of Illinois. In Chicago, classes are held at the training center of the Chicago 
Center for Green Technology. Classes offered outside of Chicago are mostly held in classrooms 
of community colleges.  

During PY3, rebates of $350 (towards a training course cost of $1250) were provided to 
graduates once they have earned BOC credentials. Credentials are awarded to participants who 
have attended classes, completed required projects, and passed competency exams. DCEO’s 
objective for the BOC program in PY3, per their revised plan, was to measure and claim savings 
from the program on a pilot basis. 
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1.2 Evaluation Questions 

Navigant Consulting conducted the PY1 to PY3 process and impact evaluation of DCEO’s BOC 
program. The objectives of this evaluation were to: (1) quantify PY1 to PY3 gross and net 
savings impacts from the program and to apply those impacts to PY3 participation only;  (2) 
determine key process-related program strengths and weaknesses to identify ways in which the 
program can potentially be improved; and (3) calculate the program’s PY3 benefit: cost ratio. 

Navigant anticipated answering the following key researchable questions for the impact 
evaluation: 

1. What are the gross impacts from this program? 
2. What are the net impacts from this program? 
3. Did the program meet its energy and demand goals? If not, why not? 
4. What is the program’s benefit:cost ratio? 

Navigant anticipated answering the following key researchable questions for the process 
evaluation: 

1. Has the program design changed from the previous year? If so, how, why, and was this 
an advantageous change? 

2. Is implementation on track and meeting goals? Has the program been implemented in a 
manner consistent with program design?  

3. Have program design, marketing and processes been effectively implemented?   
4. What is the level of customer satisfaction with the program?  What are barriers to 

participation?   
5. What market effects among program end-users can be associated with program, such as 

channeling or spillover to other programs? 

May 15, 2012 Final  Page 10 

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 215 of 595



 

  

Section 2. Evaluation Methods 

This section describes the evaluation approach, data sources and data collection methodology, 
and sampling techniques used to conduct the process and impact evaluations for the BOC 
program.  

The final PY3 evaluation plan called for Navigant to interview DCEO BOC program managers, 
MEEA implementation staff, instructors, and past participants (via surveys) to provide program 
process recommendations; estimate energy savings with survey results; and calculate the BOC 
program benefit:cost ratio. 

The sections that follow provide greater detail on the methods deployed. 

2.1 Analytical Methods 

This section details the evaluation approach for both the impact and process evaluations.   

2.1.1 Impact Evaluation Methods 

The objective of the impact evaluation is to quantify the energy savings that can be attributed to 
the program.  Navigant used a four-step, quantitative process to estimate the energy savings 
associated with the BOC program. The first three steps dealt with the evaluation sample of 43 
participants who completed telephone interviews for the evaluation.  The final step quantified 
the results from the sample on a per-participant and per-square-foot basis to enable 
extrapolation to overall program participants. 

1. Navigant estimated baseline consumption for the sampled participants based on facility 
type and square footage.  The team used secondary sources to allocate energy use 
among various end-uses. 

2. Navigant then computed gross kWh and therm savings for each end-use at the 43 sites 
that participated in the telephone interview based on reported measures installed and 
reported changes to O&M practices.  

3. Gross savings were converted into net savings by taking into the account the level of 
influence of the BOC training on the actions taken and whether other incentives were 
received for equipment retrofit or replacement measures. 

4. Finally, total savings from the sample were calculated on a per-participant and per-
square-foot basis to enable extrapolation to all program participants and specifically to 
PY3 participants. 
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Data Resources 

The impact evaluation, like the process evaluation, was based on the 43 interviews conducted in 
August to September 2011 with a sample of BOC training participants who took either Level 1 
or Level 2 training in the period June 2008 – May 2011.  About 35 of the respondents had taken 
the Level 1 course and eight of them had taken the Level 2 course.  During these interviews a 
series of questions assessed whether the participants had undertaken any energy efficiency 
activities after the training that could be attributed to the BOC course content.  The questions 
asked about equipment retrofit or replacement measures and operational changes that were a 
result of the BOC training.  Furthermore, the participants rated the influence of the training on 
their energy efficiency activities and whether other EE incentive programs were used.  These 
factors are used to attribute net savings to the BOC program. 

Calculations used to assess energy impacts were based on both the survey answers and the 
following secondary sources: 

· The 2003 Commercial Building Energy Consumption Survey1 (CBECS), which provided 
a breakdown of energy use by end use for types of commercial building represented by 
program participants. 

· ComEd-approved prescriptive savings workpapers, which were used to estimate 
savings from retrofit and equipment replacement measures as well as operating hours 
for some measures. 2   

· The Minnesota Deemed Savings Database3, which was used to estimate savings from 
retrofit and equipment replacement measures not specified by the ComEd workpapers.   

· Program materials for the BOC courses, including secondary sources used during 
courses such as the Motor Master database. 

Gross Savings for Sample 

Navigant Consulting undertook a multi-step process to derive gross savings estimates.  In the 
first step, savings were calibrated to typical energy use.  To do this Navigant created a Baseline 

1 US Department of Energy - Energy Information Agency 2003 Commercial Building Energy Consumption Survey  
http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/detailed_tables_2003.html   
2 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd.  
3 Minnesota Deemed Savings Database, MN Department of Commerce. Results from the Zone 3 region were used 
(primarily for kWh/kW ratios).  Zone 3 was chosen since a majority of commercial building stock is in this zone.  
http://www.state.mn.us/portal/mn/jsp/content.do?subchannel=-536895041&programid=536919090&id=-
536893853&agency=Energy&sp2=y 
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Consumption Model and calculated  gross savings based on the actions taken and amount of 
the facility (or pieces of equipment) affected by those actions.  The following two subsections 
present these processes. 

Baseline consumption model 

Previous analyses of BOC program savings have been conducted by assuming a universal 
energy intensity that applies to all building types and is independent of energy end use.  One 
such resource for this approach is the 2009 Northwest Commercial Building Stock Assessment 
(CBSA)4, which provides a universal building energy usage intensity of 16.7 kWh/ft2.  This 
study generated energy intensity estimates by combining utility billing information with 
respective building square footages, and categorizing the results by building types.  Results are 
presented in categories ranging from building square footage, year of building construction, 
monthly energy use patterns, and others.    

In order to more accurately determine energy savings from the DCEO BOC program, it was 
necessary to analyze building energy consumption by end use for various building types.  This 
would allow the savings from BOC-influenced procedures, upgrades, and behaviors pertaining 
to individual end use categories to be targeted and quantified.  Navigant used data obtained 
from the 2003 Commercial Buildings Energy Consumption Survey (CBECS) for this analysis. .  
The CBECS data is published by the U.S. Energy Information Administration5.   

The 2003 CBECS data for energy intensity by end use are based on monthly consumption data 
and climate degree-day data.  The results for electrical use were determined by data from 1,500 
buildings, and the results for natural gas were based on data from 1,000 buildings.  

The energy usage numbers were developed using a series of modeling techniques.  The models 
incorporated data regarding the building sizes and equipment types (HVAC, water heating, 
lighting, office equipment, cooking, refrigeration, other) along with engineering equations from 
the American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE), the 
Illuminating Society of North America (IESNA), and others.  A number of technical parameters 
determine the energy usage model estimates, including the system efficiencies of building 
equipment, heat losses and gains, ventilation volumes, lighting power densities, and many 
others. 

4 Northwest Commercial Building Stock Assessment, Final Report, December 21, 2009, report by The Cadmus Group, 
accessed December 2010 at  http://neea.org/research/reports/10-211CBSA.pdf 
5 2003 Commercial Buildings Energy Consumption Survey, U.S. Energy Information Administration, accessed December 
2010 at http://www.eia.doe.gov/emeu/cbecs/contents.html. The 2007 CBECS report was scheduled for release at the 
end of 2010; however, at the time of this report it was not available and a release date was not specified. 
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To determine the DCEO BOC program savings, Navigant used CBECS data to tabulate average 
energy intensities by end use for various building types.  A total of 18 different building types 
were specified.  CBECS reported energy intensities for both electric (in units of kWh/ft2) and gas 
(in units of thousand Btu/ft2) end use categories.  The CBECS data contained ten categories for 
electric end uses and four categories for gas end uses. 

In order to link the DCEO BOC survey results with the CBECS data, it was first necessary to 
place the results for each survey participant building type into one of the CBECS building type 
categories.  The DCEO BOC survey contained 16 options for building types, plus an additional 
option to specify any unlisted building type.  Several of the types directly corresponded to 
CBECS categories, whereas some did not.  Facilities without direct matching to CBECS were 
mapped to CBECS categories based on CBECS’ description of which types of buildings were 
included in each of the 18 categories Table 2-1. 

Table 2-1: Mapping of Survey Participants to CBECS Facility Type 

Facility Type Specified by 
Survey Participants 

Corresponding CBECS 
Facility Type 

School/University Education 
Grocery Food Sales 

Restaurant Food Service 
Hospital/Medical Health Care 

Hotel/Motel Lodging 
Office 

Office Government 
Real estate/property management 

Process Industrial 

Other 

Other Industrial 
Residential/Apartment Building 

Mixed Use 
Waste water treatment 

Other 
Corrections/Jail Public Order and Safety 

Retail Retail (non-mall) 
Warehouse Warehouse 

End-Use Savings Calculations  

Navigant used a variety of resources, combined with engineering analyses, to estimate energy 
and demand impacts for the various actions taken by the sample sites. Both electric and natural 
gas savings were included in the analyses, as appropriate.   
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· Baseline lighting and HVAC load intensities (kWh and Therms/ft2) were primarily 
based on the Commercial Buildings Energy Consumption Survey (CBECS)6 and 
adjusted to match the specifications of individual sites as noted above. 

· The ratio of energy savings to demand savings (kWh/kW) for specific end-uses were 
estimated based on a review of ratios of energy savings to demand savings from the 
ComEd prescriptive savings workpapers7 and the Minnesota Deemed Savings 
Database8.  Operating hours were estimated based on the approved prescriptive 
measure savings and operating hours used by ComEd and DCEO.       

· Engineering analysis was used directly to estimate energy savings from motor 
measures.   

2.1.2 Process Evaluation Methods 

Navigant’s approach to the process evaluation comprised the following steps: 

1. Navigant held an initial kick-off meeting with DCEO program staff to review Navigant’s 
assignment and discuss the team’s proposed work plan approach and timeline. 

2. The evaluation team conducted two interviews with MEEA program managers to 
discuss MEEA’s responsibilities, implementation strategies, and lessons learned. MEEA 
also provided to Navigant the student participation records from classes held during the 
past three program cycles and summarized results from final course evaluations 
requested by the coordinator of all participants at the final course in both the Level I and 
Level II course series. 

3. Navigant also reviewed and analyzed the BOC program course listings and training 
materials. 

4. The team interviewed several instructors and coordinators of the BOC program 
identified by MEEA as some of the more active and knowledgeable of those MEEA 
employs for the BOC program. 

5. Navigant developed a participant sample for a telephone survey based on student 
graduation year and class location, from data provided by MEEA for PY1 to PY3. 

6. Navigant also drafted a telephone survey instrument that was then approved by DCEO 
and tested by Navigant’s market research provider, Opinion Dynamics Corporation 
(ODC). 

6 Commercial Buildings Energy Consumption Survey 2003, Public Use Microdata, U.S. Department of Energy, 
Energy Information Administration.  http://www.eia.doe.gov/emeu/cbecs/contents.html 
7 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
8 Minnesota Deemed Savings Database, MN Department of Commerce. Results from the Zone 3 region were used 
(primarily for kWh/kW ratios).  Zone 3 was chosen since a majority of commercial building stock is in this zone.  
http://www.state.mn.us/portal/mn/jsp/content.do?subchannel=-536895041&programid=536919090&id=-
536893853&agency=Energy&sp2=y  
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7. DCEO emailed letters to all program participants to notify them of a possible phone call 
for a 20-30 minute survey. 

8. Past BOC program participants were then surveyed by ODC. 
9. Results from the final course evaluations, instructor and coordinator interviews, and 

participant phone surveys were analyzed and summarized in this final report. 

Details of data sources are provided in the next section. 

2.2 Data Sources 

Table 2-2 provides a summary of the data collection activities in support of the PY3 evaluation, 
including the targeted population and source of data. 

Table 2-2. Principal Data Sources Contributing to the PY3 Evaluation 

Data 
Collection 

Type 
Targeted 

Population 
Sample 
Frame 

Sample 
Design 

Sample 
Size  

Final 
Course 

Evaluations 
(Immediate 
Feedback) 

BOC Program 
Participants 

254  

All available, consistently 
formatted and 

summarized voluntary 
evaluations by graduating 

students on last day of 
class of series 

30 

In-Depth 
Telephone 
Interviews 

DCEO Program 
Staff 

2 DCEO Program Managers 2 

MEEA  
Program Staff 

2 
Most recent past and 

present BOC program 
implementation staff 

2 

Instructors 
(and 

Coordinators) 
10  3 Instructors and 1 

Coordinator  
4 

Telephone 
Surveys 

BOC Program 
Participants 

224 
Stratified Random Sample 

of DCEO BOC Program 
Participants 

43 

 

2.2.1 Final Course Evaluations 

Navigant received a summary from MEEA of final course evaluations turned in by students on 
the final day of the BOC course series. Navigant was only able to quantitatively analyze course 
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feedback from 21 Level I students and 9 Level II students due to inconsistencies in the course 
evaluation form. Navigant also qualitatively analyzed comments provided by 21 additional 
Level I students regarding their satisfaction with the BOC course. There were no comments 
provided by Level II students. 

2.2.2 In-Depth Telephone Interviews 

Navigant conducted in-depth telephone interviews with three sets of respondents 
knowledgeable about the DCEO BOC program. 

· DCEO Staff: The team’s discussion with DCEO program managers set the foundation 
for what was expected in the process and impact evaluations and also provided 
necessary program background and objectives. 

· MEEA Staff: An interview with MEEA program managers was conducted to discuss 
MEEA’s responsibilities, implementation strategies, and lessons learned.  

· Instructors and program coordinators: Navigant conducted phone interviews with three 
instructors who taught segments of the BOC training program in Illinois. Navigant also 
interviewed one instructor who was also a coordinator for an Illinois training series. 
Coordinators are essential to the program because they attend every class in a course 
and set up facilities, correct homework, and coordinate feedback and evaluations. The 
coordinator and instructors’ suggestions and comments are reflected in the process 
evaluation analysis. 

2.2.3 Telephone Surveys 

The evaluation team’s primary data collection approach was the telephone survey administered 
to a subset of Level I and Level II graduates. Navigant evaluation team member Opinion 
Dynamics Corporation (ODC) conducted the telephone surveys for this project, as is the case 
with all DCEO program evaluations. The survey included questions about program satisfaction 
and barriers to attending the trainings, as well as actions completed with regard to energy 
efficient equipment installation and operations and maintenance (O&M) practices. The survey is 
attached as a PDF in Appendix A.  

Of the 221 enrolled students who completed the BOC Level I training series in program years 
June 2008 through May 2011, Navigant targeted 50 students stratified based on the year and 
location of the class they attended. Navigant also targeted surveying all 33 students who 
completed the BOC Level II training series in the same program years. After two weeks of 
survey outreach, 35 Level I and eight Level II students provided complete phone interviews.   
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2.3 Sampling 

In July and August, 2011, MEEA provided the Navigant team a list of all participants in the 
BOC training program from June 2008 through May 2011 with each participant’s company, 
contact information, course level, and location of the course.   

MEEA ran twelve Level I course series and two Level II course series in PY1 through PY3. A 
total of 221 Level I students and 33 Level II students completed those courses.  

Navigant created a stratified sample of all Level I participants based on year and location of 
class. The Level I population, after removing 10 bad phone numbers and 20 students who also 
took Level II training, yielded  a total of 191 students. The target for complete surveys was set at 
50 Level I students, stratified by year and location of class, based on participant proportion of 
the total population. Table 2-3 below details the targeted completes by stratified year/location 
code.  

Since there were only two Level II courses offered during that program cycle, Navigant chose to 
attempt a census of all 33 graduates, recognizing that all would not agree to respond to the 
survey. 

Table 2-3. Phone Survey Targets for Level I Participants 

Code 
Target 

Completes 
2008Chicago 13 
2008Edwardsville 4 
2008Normal 5 
2009Carterville 4 
2009Chicago 4 
2009Scott Air Force Base 4 
2010Aurora 2 
2010Bloomington 4 
2010Chicago 7 
2011Chicago 3 
TOTAL STRATIFIED SAMPLE 50 

ODC conducted interviews over the period of August to September 2011. In order to reach as 
many participants as possible, ODC implemented different strategies, including calling over 
extended work hours and relaxing the qualitative strata. In that time period, 43 surveys were 
completed with 35 Level I students and eight Level II students. 
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Section 3. Program Level Results 

This section presents the PY1 to PY3  Building Operator Certification (BOC) program impact 
and process evaluation results, as well as the PY3 program impact results. 

3.1 Impact Analysis 

The impact analysis for the BOC Program utilized survey data from 43 program participants.  
Due to the nature of the program, typical document review and M&V protocols were not 
feasible.  Navigant has presented savings results at three levels:  gross savings, BOC-
attributable savings, and net savings.  Gross savings represent all measures taken by 
participants, regardless of program influence or other EErebates.  BOC-attributable savings 
account for how much influence the program had on participant actions, but includes measures 
rebated by other programs.  In the net savings values, these rebated savings have been removed 
to eliminate any “double-counting” of savings.  In the future, the DCEO may be able to work 
with other programs to claim a portion of these savings.   

3.1.1  Gross Program Impact Parameter Estimates 

The following subsections describe the savings estimation approach for each of the ten 
retrofit/replacement measures and seven operational system improvement categories identified 
in the follow-up interviews.  

Installed Lighting Controls 

Lighting controls reduce the hours of operation of a lighting system.  Navigant estimates that 
controls reduce hours of operation for the lighting end use by approximately 27%.9  The analysis 
covered occupancy sensors, daylighting, photocells, and timeclocks.  

Gross Energy Savings = End-Use Intensity (kWh/ft2) x Gross Savings Ratio x Affected Area (ft2). 

Where: 

Energy Use Intensity: Based on CBECS data 

Savings ratio: Navigant estimate based on survey responses and secondary research 

Affected Area: Based on survey responses 

9 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
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Installed Energy Efficient Lighting 

Lighting technology upgrades are typified by T8 or T5 replacements for T12 systems, CFL 
replacement of incandescent lights or fluorescent high-bay replacement of HID lighting.  
Navigant estimates lighting equipment saves about 32% of the lighting end-use.10 

Gross Energy Savings = End-Use Intensity (kWh/ft2) x Gross Savings Ratio x Affected Area (ft2). 

Where: 

Energy Use Intensity: Based on CBECS data 

Savings ratio: Navigant estimate based on survey responses and secondary research 

Affected Area: Based on survey responses 

Installed High Efficiency Motors 

Premium efficiency motors have higher efficiency compared to like-style standard motors of 1% 
to 2.7% depending on the size of the motor. 

Gross Energy Savings = Nameplate HP x Conversion Factor x Hours of Operation x Loading x 
Gross Savings Ratio. 

Where: 

Nameplate HP: Survey data 

Conversion factor: 0.746 kW/HP 

Hours of operation:  4,067 hours, based on average installed HP of 22.911 

Loading: Navigant estimate 70% 

Gross Savings Ratio: Navigant estimate 1.5% 

Installed Variable Frequency Drives (VFDs) 

VFDs drive motors serve centrifugal loads with far less power at lower loads and speeds.  
Various load profiles estimate power energy reduction between 10% and 60% depending on 
use.  

10 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
11 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
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Gross Energy Savings = Nameplate HP x Conversion Factor x Hours of Operation x Loading x 
Savings Ratio. 

Where: 

Nameplate HP: Survey data 

Conversion Factor: 0.746 kW/HP 

Hours of Operation: 4,067 hours, based on average installed HP of 33.112 

Loading: Navigant estimate 70% 

Gross Savings Ratio: Navigant estimate 30% 

Installed Energy Efficient Heating 

The heating end-use measures include condensing boilers and furnaces, retrofit heat recovery 
and retrofit combustion controls.  

Gross Energy Savings = End-Use Intensity (Therms/ft2) x Gross Savings Ratio x Affected Area 
(ft2). 

Where: 

Energy Use Intensity: Based on CBECS data 

Gross Savings Ratio: Navigant estimate based on survey responses and deemed savings 
databases, 4%. 

Affected Area: Based on survey responses 

Installed Energy Efficient Cooling 

The cooling end-use measures include new chillers or high-efficiency direct expansion cooling, 
cooling towers and cooling coils.  

Gross Energy Savings = End-Use Intensity (kWh/ft2) x Gross Savings Ratio x Affected Area (ft2). 

Where: 

Energy Use Intensity: Based on CBECS data 

12 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
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Gross Savings Ratio: Navigant estimate based on survey responses and secondary 
sources, 14%.13 

Affected Area: survey response 

Installed Energy Efficient Domestic Hot Water 

Condensing and instant water heaters, insulation and heat recovery are measures for the hot 
water end-use category.  

Gross Energy Savings = End-Use Intensity (Therms/ft2) x Gross Savings Ratio x Affected Area 
(ft2). 

Where: 

Energy Use Intensity: Based on CBECS data 

Gross Savings Ratio: Navigant estimate based on survey responses and deemed savings 
databases, 5% 

Affected Area: Based on survey responses 

Installed Energy Management System 

This end-use is an overlay to heating cooling and ventilation end-uses and includes basic stop-
start control all the way up to optimization of heating, cooling and ventilation systems. 

Gross Energy Savings = End-Use Intensity (kWh/ft2) x Gross Savings Ratio x Affected Area (ft2). 

Where: 

Energy Use Intensity: Based on CBECS heating (Therms/ft2), cooling and ventilation 
energy use. 

Gross Savings Ratio: Navigant estimate based on survey responses, 10% 

Affected Area: Based on survey responses 

13 “ComEd Workpapers 6-1-10.doc,” used with permission from ComEd. 
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Installed Economizer 

This end-use is a subset of the cooling end-use and it reflects installation of new equipment to 
reduce hours of mechanical cooling operation. 

Gross Energy Savings = End-Use Intensity (kWh/ft2) x Gross Savings Ratio x Affected Area (ft2). 

Where: 

Energy Use Intensity: Based on CBECS data  

Gross Savings Ratio: Navigant estimate based on survey responses, 5% 

Affected Area: Based on survey responses 

Operations and Maintenance (O&M) Activities 

The participant survey also asked about operations and maintenance improvements.  Navigant 
grouped O&M activities by end-use.  Savings calculations are similar to those for equipment 
installation measures except for two universal differences – O&M savings ratios are generally 
lower than those for equipment upgrade measures, and the thoroughness and frequency of 
O&M activities are key to realizing savings.  Table 3-1 shows the estimated maximum savings 
ratio from rigorous O&M practices for end-uses investigated in this study. 

Table 3-1: O&M Savings Ratios by End-Use 

End-Use Maximum O&M 
Savings Ratio 

General Energy Management 1% 
Building Shell 2% 

Cooling14 5% 
Heating7 5% 
Motors15 1% 

Ventilation7 5% 
Electrical PM7 0.5% 

14 Navigant Consulting Estimate based on survey responses and conservative estimates based on Piper, J., "HVAC 
Maintenance and Energy Savings", Building Operating Management, March 2009, 
http://www.facilitiesnet.com/hvac/article/HVAC-Maintenance-and-Energy-Savings--10680  .  The paper notes  
”Facilities in which proper HVAC maintenance is completed will use at least 15 to 20 percent less energy than those 
where systems are allowed to deteriorate.”  Navigant chose conservative estimates of HVAC maintenance savings, 
not knowing the existing state of facility maintenance. 
15 Drivepower Technology Atlas (Volume IV), eSOURCE.  This reference indicates that optimal operations and 
maintenance practices can save 3 to 10% of all drive power, compared to very poor maintenance practices.  Navigant 
assumes a conservative 1% improvement over existing practices 
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The savings ratios above are modified by Navigant’s estimate of the rigor with which they were 
applied.  Rigor has two elements – content and frequency.  The more additional O&M tasks that 
are applied, the more savings will be achieved.  Increased frequency of O&M activities will 
create additional savings, though with diminishing returns.  Navigant assigned a variable 
between 0 and 0.7 to the content of O&M activities based on the number of new O&M activities 
performed for each end-use as a result of the BOC training.  We also assigned a factor between 0 
and 0.3 depending on whether the participant reported increased O&M frequency for each 
measure as a result of the BOC training.  The gross savings ratio for each participant is 
calculated as follows:  

Gross Savings Ratio = Max Savings Ratio x (content factor + frequency factor) 

Participant Survey Overview 

According to the participant surveys, each participant is responsible for the operations of an 
average 508,100 square feet of building floor space.  This average reflects 32 of the 43 telephone 
interviews.  For 11 of the surveyed sites, building operators were unable to provide gross floor 
area.  For these 11 sites the analysis assumes that the affected floor area is equal to the average 
of the other 32 sites. Figure 3-1 below shows the distribution of survey participants’ primary 
business types. Offices, schools/universities, and hospitals/medical facilities comprised the 
largest shares of both Level I and Level II respondents. The ten facilities in the “Other” (self-
identified) category include a library, insurance offices, a data center, a senior center, a health 
club, a truck repair center, and a manufacturing center.   
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Figure 3-1. Survey Participant Primary Business Type 
(n=35 Level I; n=8 Level II) 

0%
5%
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Level I Level II
 

Realization Rates for the BOC Program 

Navigant has not calculated realization rates for this program because the program did not 
claim any ex ante savings.   

3.1.2 Gross Program Impact Results 

Based on the gross impact parameter estimates described previously, gross program impacts for 
energy savings were derived for the three-year program-cycle-to-date program.  Gross savings 
estimates for this program include savings that may have been rebated by other EE programs, 
and do not account for how much influence the program had on measure installations.  The 
results for the 43 survey participants are shown in Table 3-2. For full program results, see Table 
3-13 in Section 3.1.4.     
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Table 3-2: Sample Gross Savings Summary (n = 43) 

End Use 
Gross 

kW 
Gross MWh 

Gross 
Therms 

Number  of 
Actions 
Taken 

Average Affected 
Area, % 

Operations and Maintenance Measures 
General Energy Management 0 1,698 0 32 73% 
Building Shell 0 76 0 11 63% 
Cooling 400 347 0 14 75% 
Heating 0 296 22,000 12 73% 
Motors 170 763 0 12 65% 
Ventilation 0 240 0 11 82% 
Electrical PM 5 47 0 3 88% 
O&M Total 570 3,470 22,000 14 74% 

Retrofit Measures 
Lighting Controls 1,490 6,542 0 19 59% 
Lighting Equipment 2,260 9,935 0 23 44% 
EMS 0 2,753 0 12 73% 
Premium Motors 14 63 0 15 - 
VFDs 0 1,610 0 13   
Heating 0 0 11,600 6 64% 
Cooling 280 245 0 4 51% 
DHW 3 23 2,800 10 - 
Economizer 0 44 0 3 52% 
Retrofit Total 4,050 21,214 14,300 12 57% 

Program Totals 
Program Total 4,630 24,680 36,400 13 66% 

*Average participants taking action.  Columns may not sum due to rounding.  

For most categories, Level I participants implemented measures that yielded disproportionately 
higher electric savings than Level II participants.  On average, Level II participants contributed 
16% of gross kWh savings and 2% of gross kW savings, though they represented 23% of the 
survey respondents.  The exceptions for O&M measures were General Energy Management and 
Building Shell, where Level II participants represented 29% and 38% of the gross measure 
savings, respectively.  The exceptions for retrofit measures were Lighting Equipment (23% of 
gross savings), Economizers (24% of gross savings), and gas Heating (78% of gross therm 
savings).  Level II participants contributed 26% of total gas savings, due to their 
disproportionately high gas retrofit savings:  these participants did not accrue any gas O&M 
savings.        
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3.1.3 Net Program Impact Parameter Estimates 

Gross savings represent the savings from actions taken after the BOC training, but do not take 
into account the level of influence that the BOC training had on these actions. 

To determine net BOC training influence, the survey asked respondents to rate the influence of 
the BOC training on each action taken, using a scale of 0 to 10, where 0 means no influence and 
10 means great influence. Actions with an influence rating of less than 3 (i.e., 0, 1, or 2) are 
assumed to be only marginally influenced by the BOC training; therefore, Navigant did not 
credit any savings to the program for these actions. For actions with ratings of 3 or greater, we 
estimated the percentage of savings attributed to the training to be ten percent times the stated 
influence score.  For example, if a respondent assigned an influence score of 6 to a particular 
action, then 60% of the gross savings from that action were attributed to the training and 
credited to the BOC program.  For equipment measures, BOC training participants were asked 
whether they had received other rebates for the upgrades. Depending on perspective, rebated 
items could be attributed solely to the other EE program funding the rebates or shared between 
the other program and the BOC training which influenced installation of the rebated 
equipment.   

These two perspectives form the upper and lower bounds on BOC-attributable savings.  
Savings attribution that shares the savings between the BOC training program and utilities is 
identified as BOC-Attributable Savings and it forms the upper bound on estimated net BOC 
Training savings.  Savings that excludes all other EE rebate influence is identified as Savings 
Net of Other EE Rebates. 

Net impacts were calculated by multiplying gross impacts by the influence percentage. That is, 
the net impact of the program on a particular action (“i”) for a particular respondent (“s”) was 
computed as: 

BOC-Attributable Savingsi,s = Gross Savingsi,s x BOC influencei,s (%) 

Savings Net of Other EE Rebatesi,s = BOC-Attributable Savingsi,s x [0 if rebated, 1 if no 
rebate] i,s 

Navigant assumed no other EE rebates were awarded for O&M savings. 

3.1.4 Net Program Impact Results 

Table 3-3 presents a summary of BOC-Attributable program savings: including all measures 
rebated by other EE programs and accounting for program influence.  Table 3-6 presents net 
savings, which account for the reported influence of the BOC program and do not include 
measures rebated by other EE programs.  Note that O&M savings remain constant because 
Navigant assumed no other rebates were awarded for them.     
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Table 3-3: Summary of Sample Savings, BOC-Attributable (n = 43) 

Category End Use BOC kW BOC MWh 
BOC 

Therms 

O&M 

General Energy Management 0 1,165 0.0 
Building Shell 0 52 0.0 
Cooling 270 238 0.0 
Heating 0 162 22,000 
Motors 140 640 0.0 
Ventilation 0 163 0.0 
Electrical PM 4 35 0.0 
O&M Total 420 2,454 15,000 

Retrofit 

Light Controls 920 4,030 0 
Lighting Equipment 1,710 7,490 0 
EMS 0 1,867 0 
Premium Motors 10 35 0 
VFDs 0 464 0 
Heating 0 0 8,200 
Cooling 190 164 0 
DHW 3 23 1,700 
Economizer 0 26 0 
Retrofit Total 2,820 14,099 9,900 

Program Program Total 3,200 16,600 24,900 
Note: Columns may not sum due to rounding. 

As shown in Table 3-4, participants reported that 18% of retrofit actions taken have already 
been rebated through other programs.  While BOC participation may have influenced 
participation in these programs, it is likely that the other programs have already claimed the 
savings attributable to these projects.   
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Table 3-4: Sample Retrofit Projects Rebated by Other EE Programs 

End Use 
% Sample Projects 

Rebated 
Rebated Sample 

kW 
Rebated Sample 

MWh 
Rebated Sample 

Therms 
Light Controls 35% 350 1,560 0 
Lighting Equipment 40% 1,320 5,810 0 
EMS 25% 0 1,240 0 
Premium Motors 9% 1 5 0 
VFDs 38% 0 150 0 
Heating 18% 0 0 920 
Cooling 0% 0 0 0 
DHW 0% 0 0 0 
Economizer 0% 0 0 0 
Retrofit Total 18% 1,680 8,770 920 

Note: Columns may not sum due to rounding. 

These projects accounted for a significant portion of retrofit and program savings.  Table 3-5 
shows the effects on program kW, kWh, and therms.  The largest percentage of rebated savings 
was reported for installation of lighting equipment.  Participant responses indicated that 78% of 
savings from these projects were rebated by other programs.  Rebated retrofit projects were 
especially common for Level II participants:  79% of all BOC-Attributable kWh savings for these 
participants were reported as rebated by other programs.      

Table 3-5: Percentage of BOC Reported Savings Rebated by Other EE Programs 

 
kW kWh Therms 

Retrofit Measures Only 59% 62% 9% 
Program 52% 53% 4% 

Table 3-6 summarizes the net savings that participants indicated have not been rebated by other 
programs.   
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Table 3-6: Summary of Sample Net Program BOC Program Savings (n = 43) 

Category End Use Net kW Net MWh 
Net 

Therms 

O&M 

General Energy Management 0 1,165 0 
Building Shell 0 52 0 

Cooling 270 238 0 
Heating 0 162 15,000 
Motors 140 640 0 

Ventilation 0 163 0 
Electrical PM 4 35 0 
O&M Total 420 2,450 15,000 

Retrofit 

Light Controls 560 2,475 0 
Lighting Equipment 380 1,677 0 

EMS 0 628 0 
Premium Motors 10 30 0 

VFDs 0 311 0 
Heating 0 0 7,300 
Cooling 190 164 0 
DHW 3 23 1,700 

Economizer 0 26 0 
Retrofit Total 1,140 5,333 9,000 

Program Program Total 1,560 7,787 24,000 
Note: Columns may not sum due to rounding. 

Table 3-7 through Table 3-9 detail program savings on three bases - Gross Savings, BOC-
Attributable Savings and Net of Other EE  Rebated Project Savings - and by different metrics.  
Navigant defines net savings as the range between BOC-Attributable Savings and Savings Net 
of Other EE Rebated projects.  Results for Level I (n= 35) and Level II (n=8) respondents are also 
displayed below the total results for each metric.  For the gross savings and BOC-attributable 
metrics, Level I and Level II results were similar.  However, Level II net savings per square foot 
and per participant were both lower than Level I net savings.  This indicates that Level II 
participants are receiving more rebates for their retrofit and replacement activities.  
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Table 3-7: Total Sample Savings (n = 43) 

 
MWh kW Therms 

 
Level I Level II Total Level I Level II Total Level I Level II Total 

Gross  20,752 3,929 24,681 3,940 690 4,640 27,100 9,300 36,400 
BOC-
Attributable  13,518 3,035 16,554 2,670 590 3,250 18,400 6,500 24,900 

Net  7,150 638 7,787 1,510 70 1,510 18,400 5,500 24,000 
Note: Rows and columns may not sum due to rounding. 

Table 3-8: Sample Savings per Participant (n = 43) 

 
MWh kW Therms 

 
Level I Level II Total Level I Level II Total Level I Level II Total 

Gross  593 491 574 113 87 108 774 1,162 846 
BOC-
Attributable  386 379 385 76 73 76 526 809 579 
Net  204 80 181 43 8 37 526 693 557 
 

Table 3-9: Sample Savings per Square Foot (n = 43) 

 
kWh Watts Therms 

 
Level I Level II Total Level I Level II Total Level I Level II Total 

Gross  1.415 0.637 1.185 0.269 0.112 0.223 0.002 0.002 0.002 
BOC-
Attributable  0.922 0.492 0.794 0.182 0.095 0.156 0.001 0.001 0.001 
Net  0.487 0.103 0.374 0.103 0.011 0.075 0.001 0.001 0.001 

Savings can also be examined for actions that are due solely to O&M practice changes that were 
induced by the program.  Since other incentives did not influence O&M savings this portion of 
program savings does not change among savings calculations.  O&M savings comprise roughly 
11 to 60% of BOC-Attributable Savings and 25 to 62% of Savings Net of Other EE Rebated 
Projects (Table 3-10).  
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Table 3-10: O&M Activity Savings – Per Square Foot 

 kWh Watts Therms 

Net O&M Savings 0.118 0.021 0.001 

O&M Savings as Percent of BOC-
Attributable 

15% 13% 60% 

O&M Savings as Percent of  Net of 
Other EE Rebated Projects 

32% 27% 62% 

 

Level II participants on average generated similar kilowatt-hour savings per individual for 
O&M measures, though they were less influenced by the BOC program: Level I participants 
gave an average influence score of 6.8 out of ten, and Level II participants’ average score was 6.3 
out of ten.  Table 3-11 and Table 3-12 show results for O&M savings per participant and per 
square foot for both Level I and Level II respondents.  

Table 3-11: O&M Sample Savings per Participant (n = 43) 

 
MWh  kW  Therms  

 
Level I Level II Level I Level II Level I Level II 

Gross 84 67 16 2 629 0 
BOC Attributable 60 43 12 1 427 0 
Net of Other EE  
Rebated Projects 

60 43 12 1 427 0 

Table 3-12: O&M Sample Savings per Square Foot (n = 43) 

 
kWh  Watts  Therms  

 
Level I Level II Level I Level II Level I Level II 

Gross 0.200 0.087 0.039 0.002 0.002 0.000 
BOC Attributable 0.144 0.055 0.029 0.002 0.001 0.000 
Net Other EE  0.144 0.055 0.029 0.002 0.001 0.000 

Using per participant values for both Level I and Level II participants, Navigant extrapolated 
these results to the total participation counts for PY3 and the entire three-year program cycle.  
The results are shown in Table 3-13 and Table 3-14.  
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Table 3-13: Total Program Results, PY3 (n = 52) 

 

MWh kW Therms 

Level I 
Level 

II 
Total Level I 

Level 
II 

Total Level I Level II Total 

Gross O&M 3,180 942 4,122 620 30 650 23,900 0 23,900 

BOC-Attributable  2,295 595 2,891 460 20 480 16,200 0 16,200 

Net O&M 2,295 595 2,891 460 20 480 16,200 0 16,200 

Gross Retrofit 19,351 5,934 25,285 3,660 1,190 4,850 5,500 16,300 21,700 

BOC-Attributable 12,382 4,717 17,098 2,440 1,010 3,450 3,800 11,300 15,100 

Net Retrofit 5,467 521 5,988 1,180 100 1,280 3,800 9,700 13,500 

Gross Total  22,531 6,876 29,407 4,280 1,210 5,500 29,400 16,300 45,700 

BOC-Attributable 14,677 5,312 19,989 2890 1,030 3,920 20,000 11,300 31,300 

Net Total 7,763 1,116 8,879 1,630 120 1,750 20,000 9,700 29,700 

Note: Rows and columns may not sum due to rounding. 

Table 3-14: Total Program Results, Three-Year Evaluation Cycle (n = 233) 

 
MWh kW Therms 

 Level I Level II Total Level I Level II Total Level I Level II Total 

Gross O&M 16,737 2,219 18,957 3,270 60 2,260 125,800 0 125,900 

BOC-Attributable 12,081 1,403 13,484 2,400 50 1,550 85,400 0 85,400 

Net O&M 12,081 1,403 13,484 2,400 50 1,550 85,400 0 85,400 

Gross Retrofit 101,848 13,988 115,835 19,270 2,800 22,070 28,900 38,300 67,200 

BOC-Attributable  65,167 11,118 76,285 12,840 2,370 15,210 19,800 26,700 46,500 

Net Retrofit 28,775 1,227 30,002 6,210 230 6,440 19,800 22,900 42,700 

Gross Total  118,585 16,207 134,792 22,540 2,860 25,400 154,700 38,300 193,000 

BOC-Attributable  77,248 12,521 89,769 15,230 2,420 17,650 105,200 26,700 131,900 

Net Total 40,856 2,630 43,487 8,600 280 8,880 105,200 22,900 128,000 

Note: Rows and columns may not sum due to rounding. 
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3.2 Process Evaluation Results 

The BOC program process evaluation assessed participant satisfaction, course content and 
approach, course logistics and program administration, as well as marketing and outreach.  

The analysis for these sections is based on final course evaluations conducted by MEEA’s 
coordinator at the end of each course (will also be referred to as immediate feedback or course 
evaluation); participant surveys conducted via telephone by ODC (will also be referred to as 
participant survey); and Navigant’s instructor and coordinator telephone interviews (will also 
be referred to as instructor survey).  

3.2.1 Program Theory 

The Building Operator Certification (BOC) program is designed to train building operators to 
understand building science and how to improve the energy efficiency of the facilities they 
maintain. The training program is offered at two levels: Level I training “provides an overview 
of building systems” and Level II “emphasizes preventative maintenance and more targeted 
training”16.  The “emphasis in BOC training is to recognize the practical, no-cost/low-cost 
solutions, working with existing building systems, to improve energy performance”17. Table 
3-15 lists the topics covered in Level I and Table 3-16 lists the topics covered in Level II 
courses18.  

Table 3-15. Level I BOC Course Topics 

Course 
Number Course Title 
BOC 101 Building Systems Overview 

BOC 102 
Energy Conservation 

Techniques 
BOC 103 HVAC Systems & Controls 
BOC 104 Efficient Lighting Fundamentals 
BOC 105 O&M for Sustainable Buildings 
BOC 106 Indoor Environmental Quality 
BOC 107 Facility Electrical Systems 

16 Building Operator Certification (BOC) website. “Value & Benefits of BOC”. http://www.theboc.info/w-value-
benefits.html. Accessed October 6, 2011.  
17 Building Operator Certification (BOC) website. “Value & Benefits of BOC”. http://www.theboc.info/w-value-
benefits.html. Accessed October 6, 2011. 
18 MEEA BOC website. “Training Descriptions”. http://www.boccentral.org/page.php?content=training_descriptions. 
Accessed October 10, 2011. 

May 15, 2012 Final  Page 34 

                                                      

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 239 of 595



 

  

Table 3-16. Level II BOC Course Topics 

Course Number Course Title 
BOC 201 Preventative Maintenance & Operations 
BOC 202 Advanced Electrical Diagnostics 
BOC 203 HVAC Troubleshooting & Maintenance 
BOC 204 HVAC Controls & Optimization 

BOC 210 (Optional) Advanced Indoor Air Quality 
BOC 211 (Optional) Motors in Facilities 
BOC 212 (Optional) Water Efficiency for Building Operators 
BOC 213 (Optional) Mastering Electrical Control Circuits 
BOC 214 (Optional) Introduction to Building Commissioning 
BOC 215 (Optional) Electric Motor Management 

BOC 216 (Optional) 
Enhanced Automation & Demand 

Reduction 

DCEO makes available the training series to building operators in Illinois as part of its Public 
Sector Energy Efficiency portfolio of programs. There are several identified barriers to course 
participation that DCEO and MEEA are seeking to overcome. First, since the program cost is 
substantial, DCEO offers rebates to building operators that successfully complete each training 
level. Second, the time commitment is more than any employer would like to commit an 
employee to at one time. Consequently, the training is offered in a series of courses that are 
offered periodically over a few months.    

The program beneficiaries are utility C&I customers who reap the benefits of the savings from 
the trained building operators. Consequently, program marketing and outreach must reach and 
educate facilities management about the benefits to sending their staff to the training. To reach 
these customers, MEEA mails program information and training schedules directly to facilities; 
works with community colleges (in which most courses are held) to market through student 
bulletins etc.; and occasionally does outreach through the Metropolitan Mayors Caucus and 
other public events. ComEd has recently begun requiring the BOC training course for 
participants in it Retro-Commissioning program to ensure that the RCx measures implemented 
are appropriately maintained by the participant’s building operators.  

In PY3, DCEO reduced the rebate to $350 from $450. In addition, MEEA made efforts to expand 
the program further outside of the urban areas by identifying additional community colleges 
where the classes could be held. 
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3.2.2 Participant Satisfaction 

Overall, participants in Level I and Level II gave positive satisfaction ratings for the BOC 
training program in immediate feedback through the course evaluations as well as the 
participant survey.  

Immediate feedback of participants indicates overall Level I program satisfaction was high, 
with 86% of respondents rating the program “excellent” or “very good”. As seen in Figure 3-2, 
all participant ratings on overall course satisfaction exceeded “fair”. For those series where 
MEEA’s course evaluation form was non-standard, satisfaction with the overall program was 
also positive and high on average. 

Figure 3-2.  Participant Program Satisfaction - Level I Course Evaluations  
(n = 21) 
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The participant survey results revealed similar strong satisfaction levels with the course. About 
70% of participants surveyed were “very satisfied” with their Level I courses, with 26% 
somewhat satisfied. No participant reported a “not very satisfied” or “not at all satisfied” 
rating.  

All Level II respondents also stated in their immediate feedback that the course was excellent or 
very good overall. Similarly, the Level II participant satisfaction survey responses were highly 
positive, with 7 out of 8 respondents “very satisfied” with their Level II courses.   

Figure 3-3 details all respondents’ program satisfaction responses from the participant 
telephone survey. 
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Figure 3-3. Participant Program Satisfaction – Participant Survey  
(n = 35 Level I, n = 8 Level II) 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Very 
Satisfied

Somewhat 
Satisfied

Not Very 
Satisfied

Not At All 
Satisfied

Don't Know Refused

Level I Level II
 

Only two out of 42 respondents from the participant survey indicated that they did not find the 
course useful. The rest of the participants found that the program was useful because it helped 
them increase their understanding of the buildings that they operate and learn about ways to 
lower the buildings’ energy consumption.  As an added sign of their satisfaction, 81% of all 
participants surveyed responded that they have already recommended the BOC training 
program to colleagues. Furthermore, 46% of Level I participants surveyed responded that they 
plan to sign up for Level II. The latter is a notably high positive response rate for a program that 
is frequently required or recommended by the employer. 

3.2.3 Course Content and Approach 

Feedback regarding course content and structure was positive from immediate course 
evaluations as well as participant surveys; however, a number of suggestions for improvement 
in course materials, content and approach were offered by students and instructors alike.  

Participant surveys revealed that 74% of Level I and 63% of Level II students were “very 
satisfied” with the course content (Figure 3-4). Course content satisfaction for Level I students is 
similar to overall program satisfaction; however, a higher percentage of Level II students were 
less satisfied with course content as compared to the overall program (see Figure 3-3).  
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Figure 3-4. Participant Course Content Satisfaction – Participant Survey  
(n = 35 Level I, n = 8 Level II) 
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When asked what they liked least about the course, most respondents commented that the 
information was not presented in enough detail, or that there was too much emphasis placed on 
topics that were not pertinent to their specific role/responsibility at the workplace. The majority 
of the participants that believed so were those who had completed the Level I series.  As a 
clarification, the one Level I student who was “not very satisfied” with the course content 
(Figure 3-4) noted that he did not find the class useful because he was expecting more hands-on 
training. Only a few Level II participants commented on the presentation of information; the 
other participants had mixed opinions on what they least liked about the course. Two 
participants commented that a few instructors presented their material too rapidly or too 
slowly; one did not like the once-a-month class schedule; and another disliked the course test-
taking component. 

When asked for suggestions for improving the course, the majority of respondents wanted more 
time to be spent on topics covered and wanted more hands-on training. Level I respondents 
mostly desired more hands-on training. Only a few Level II respondents provided suggestions 
for improving the course. Their concerns were to provide more hands-on training, offer the 
program more often, and provide easier access to follow-up courses offered by MEEA. One 
other course content-related suggestion for improvement was to print workbooks in color; only 
one Level I student provided this suggestion.  

Interestingly, in the immediate feedback, Level I participants most commonly suggested 
improvements related to the class material provided. Suggestions included improving the 
organization of in-class workbooks, making better use of space in workbooks by enlarging 
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diagrams, and adding colors to workbook pages where appropriate to help make graphics more 
easily understood. Figure 3-5 shows that in immediate feedback from both Levels, less than 70% 
of students rated their satisfaction with course materials as “excellent”. There were no 
qualitative responses from Level II students from the final course evaluations.  

Figure 3-5. Participant Course Material Satisfaction – Final Course Evaluations  
(n = 21 Level I, n = 9 Level II) 
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While on average instructors gave a score of 8.3 out of 10 on their satisfaction with course 
materials, they seemed to concur with the students’ suggestions with regards to information 
dissemination, hands-on training, and class materials. They commented that due to the nature 
of the training offerings, in any given class students’ backgrounds will be quite varied, which 
makes the classes very challenging to instruct such that every student learns something new 
and details are tailored to each student’s needs. For example, some students might have no 
understanding of a subject like physics, but will know another subject like electrical wiring so 
well that the class is almost not helpful. In addition, there is so much content that in-depth 
training is difficult to conduct. One instructor noted that learning in the BOC program is like 
“going to school to be a cosmetologist but also learning a little heart surgery”.  

Two instructors suggested that complex material be cut down. One instructor specifically 
suggested cutting down all the workbooks to 50-60 pages per class, instead of the existing 100+ 
pages. All instructors believed that if the Level I classes had more hands-on projects and group 
exercises like the Level II classes, students would grasp concepts better. With fewer pages to 
cover, there will be more time for group and hands-on activities. At the very least, one 
instructor suggested, students should receive workbooks for a class the week before so that they 
have time to go through the complex material and are ready to ask questions when the 
instructor is covering the material. Two instructors suggested that the workbooks students use 
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to follow the presentations be in color as concepts can be difficult to grasp when certain 
graphics (for example, temperature change) are in shades of gray. The coordinator interviewed 
also recommended that the workbooks be in color. 

3.2.4 Course Logistics and Program Administration 

Feedback regarding course logistics and program administration covers course structure and 
schedule, instructors, facilities, and communication with the program administrator, MEEA.  

Student feedback on course structure, similar to that for course materials and content, was 
mixed. Only 57% of Level I students and 63% of Level II students surveyed in the participant 
survey were “very satisfied” with the course scheduling. Level I and Level II participants 
equally expressed the sentiment in the participant survey that there was too much of a gap 
between classes in a course. Students also noted having to drive long distances or at 
inconvenient times (during traffic) to get to class on time.  

Most students who indicated that time is a barrier to getting other building operators to 
participate in the BOC program suggested the preferred format would be classes offered once a 
week or with on-line training components. Additionally a number of respondents (“Other” in 
Figure 3-6) suggested scheduling class once a week and having on-line training components.   

Figure 3-6. Best Changes to Course Format – Participant Survey 
(Prompted; All Levels; n = 17) 
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Instructors were positively viewed by students. All students responded in the participant 
survey with a rating of “very satisfied” or “somewhat satisfied,” although two students stated 
that instructors were what they least liked about the course because the instructors were either 
off track or moving too fast for comprehension. Immediate feedback from students in both 
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levels indicated similar assessments of instructors; Figure 3-7 below details Level I and Level II 
student feedback. 

Figure 3-7. Participant Course Instructor Satisfaction – Final Course Evaluations  
(n = 21 Level I, n = 9 Level II) 
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With regards to facilities, instructors’ average satisfaction   score was 9 on a scale of 10. 
Instructors and coordinators agreed that the community colleges have better facilities and 
technological resources than the Chicago Center for Green Technology. About 90% of Level I 
and 7 of 8 Level II participant survey respondents were “very satisfied” with the course 
facilities. Students who were satisfied least with the course facilities among all course elements 
were, however, dissatisfied more due to the facility location than the amenities. This 
dissatisfaction related specifically to the time it took to drive to the location, whether due to 
traffic or the distance. 

On average, instructors gave a score of 9.7 out of 10 on their satisfaction with program 
administrator communication. Instructors noted that, although there had been somewhat high 
turnover in MEEA’s assigned staff, the program administrators have all done very good jobs 
and were “cooperative” and “excellent to work with”. Although not directly related to program 
administrator performance, one instructor expressed a desire for conference calls to ask for 
instructor input before changes to course curriculum are made. 

3.2.5 Marketing and Outreach 

Program participants were asked about sources of course information, reasons for enrolling, 
opinions on the tuition rebate, and their understanding of barriers to attending to inform 
Navigant about potential marketing and outreach process improvements. 
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The vast majority of both Level I and Level II survey respondents had heard about the course 
in their workplace. Either their supervisor and/or colleagues recommended that they attend the 
training or the training was a job requirement. When asked why they decided to enroll in the 
course, students most commonly cited three reasons: a job requirement, to increase skills as a 
building operator, or to find ways to improve energy efficiency in the buildings they operate. 
Three students cited that they took the course because it was required for their operation to 
participate in ComEd’s Retro-commissioning program. Those students also heard about the 
course through ComEd’s Retro-commissioning program.  

Approximately 50% of Level I participant survey respondents believed that the tuition rebate 
from DCEO was “very important” or “somewhat important” to their ability to take the course. 
In contrast, three quarters of Level II respondents stated that it was either “very important” or 
“somewhat important”. The majority of these students took the Level II training series to 
improve their skills and learn more about energy saving techniques, not because their 
employers required them to do so.  

Level II students responding to the participant survey advised most frequently that word-of-
mouth/referrals were the best way to recruit building operators to participate in BOC training, 
with more advertising as the second recommended strategy. Level I participants varied 
considerably more in their responses, although the most frequently cited were also word-of-
mouth and more advertising.  

Figure 3-8 summarizes other strategies suggested by participants including providing more 
funding. “Other” strategies favored by participants included reaching out directly to facility 
employees and trade union members through mailings as well as advertising through other 
programs.  
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Figure 3-8. Recruiting Strategies – Participant Survey  
(Unprompted, multiple response; n = 52) 
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Students were also asked what they thought were the barriers to getting building operators to 
participate in the BOC training program. Immediate feedback from Level I participants cited the 
major barrier to attending the BOC training program was the cost.  In the participant survey, 
Level I and Level II students cited cost and time (schedule) as the two major barriers (Figure 
3-9). Barriers in the “other” category in Figure 3-9 are the schedule and locations of the BOC 
training programs. 
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Figure 3-9. Participation Barriers – Participant Survey  
(Unprompted, multiple response; n = 53) 
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3.3 Cost Effectiveness Review 

This section addresses the cost effectiveness of the Building Operator Certification Program. 
Cost effectiveness is assessed through the use of the Illinois Total Resource Cost (TRC) test. The 
Illinois TRC test is defined in the Illinois Power Agency Act SB1592 as follows: 

‘Total resource cost test’ or ‘TRC test’ means a standard that is met if, for an investment in 
energy efficiency or demand-response measures, the benefit-cost ratio is greater than one. The 
benefit-cost ratio is the ratio of the net present value of the total benefits of the program to the net 
present value of the total costs as calculated over the lifetime of the measures. A total resource 
cost test compares the sum of avoided electric utility costs, representing the benefits that accrue to 
the system and the participant in the delivery of those efficiency measures, to the sum of all 
incremental costs of end-use measures that are implemented due to the program (including both 
utility and participant contributions), plus costs to administer, deliver, and evaluate each 
demand-side program, to quantify the net savings obtained by substituting the demand-side 
program for supply resources. In calculating avoided costs of power and energy that an electric 
utility would otherwise have had to acquire, reasonable estimates shall be included of financial 
costs likely to be imposed by future regulations and legislation on emissions of greenhouse 
gases.19  

19 Illinois Power Agency Act SB1592, pages 7-8. 

May 15, 2012 Final  Page 44 

                                                      

Docket No. 13-0499 
Staff Group Cross Exhibit 3 

Page 249 of 595



 

  

Navigant developed an Excel based TRC model that incorporates all relevant program level 
data including avoided costs, line losses, gross savings, free ridership, program costs and CO2 
reductions. It then calculates a TRC that meets the requirements of the Illinois Power Agency 
Act SB1592. The two electric distribution companies (EDCs) that pass funds to DCEO’s 
programs, ComEd and Ameren, utilize different avoided costs in calculating the benefits that 
accrue from energy efficiency programs; therefore Navigant employed each utility’s specific 
avoided costs to their corresponding energy and demand savings from each program. 

Results 

Table3-17 summarizes the unique inputs used to calculate the TRC ratio for the Building 
Operator Certification Program in PY3. Most of the unique inputs come directly from the 
evaluation results presented previously in this report. Measure life estimates were based on 
similar ComEd programs, third party sources including the California Public Utilities 
Commission (CPUC) developed Database of Energy Efficiency Resources (DEER) and previous 
Navigant evaluation experience with similar programs. Program costs data came directly from 
DCEO. Incremental costs were estimated from program, survey data and similar ComEd 
programs. Avoided cost data came from both ComEd and Ameren and are the same for all 
programs.  

Table 3-17. Inputs to TRC Model for Building Operator Certification Program 

Item Value Used 
Participants 601 
Annual Gross Energy Savings 8,879 MWh 
Gross Coincident Peak Savings 1.76 MW 
Net-to-Gross Ratio 100% 
DCEO Administration and Implementation Costs $34,989 
DCEO Incentive Costs $43,325 
Participant Contribution to Incremental Measure Costs $2,158,106 

Based on these inputs, the Illinois societal TRC for this program is 1.11 and the program passes 
the Illinois TRC test.  
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Section 4. Conclusions and Recommendations 

This section highlights the conclusions and recommendations from the PY3 evaluation of 
DCEO’s BOC Program. The primary evaluation objectives include quantifying the gross and net 
energy and demand impacts resulting from the rebated measures and assessing program 
marketing and delivery. Below are the key conclusions and recommendations. 

4.1 Conclusions 

In conducting the PY3 BOC program evaluation, the evaluation team has drawn a number of 
conclusions that are enumerated in this section. 

4.1.1 Program Impacts 

Navigant’s impact evaluation assessed kWh, kW and Therms savings for PY3 and the full 
evaluation cycle at three levels for O&M actions, retrofit actions, and total savings: 

· Gross Savings 
· BOC-Attributable Savings 
· Net Savings 

BOC-Attributable Savings are considered the top end of the BOC program net savings range 
and include projects rebated by other EE programs. Net savings represent the minimum 
attributable savings that have not been rebated by other programs.  For O&M net savings, 
Navigant assumed that net savings were equal to BOC-Attributable savings since other 
programs do not rebate O&M practice improvements.  These data were converted into per 
participant and per square foot values. (Table 4-1 and Table 4-2)  

Table 4-1: Summary of Sample Savings per Participant  

 
MWh kW Therms 

Gross O&M 81 14 512 
BOC-Attributable O&M 57 10 348 
Net O&M 57 10 348 
Gross Retrofit 493 94 334 
BOC-Attributable Retrofit 328 66 231 
Net Retrofit 124 27 210 
Gross Total  574 108 846 
BOC-Attributable Total 385 76 579 
Net Total 181 37 557 
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Table 4-2: Summary of Sample Savings per Square Foot 

 
kWh Watts Therms 

Gross O&M 0.166 0.028 0.001 
BOC-Attributable O&M 0.118 0.021 0.001 
Net O&M 0.118 0.021 0.001 
Gross Retrofit 1.018 0.194 0.001 
BOC-Attributable Retrofit 0.677 0.135 0.000 
Net Retrofit 0.256 0.055 0.000 
Gross Total  1.185 0.223 0.002 
BOC-Attributable Total 0.794 0.156 0.001 
Net Total 0.374 0.075 0.001 

Navigant extrapolated these results to all DCEO BOC program participants for both PY3 (Table 
4-3 and Table 4-4) and the full three-year evaluation cycle (Table 4-5).  Utility specific savings 
are based on participant counts for each utility.     

Table 4-3: Summary of Program Savings, Extrapolated to PY3 Participants (n=52) 

 
MWh kW Therms 

Gross O&M 4,193 709 26,600 
BOC-Attributable O&M 2,968 520 18,100 
Net O&M 2,968 520 18,100 
Gross Retrofit 25,654 4,900 17,300 
BOC-Attributable Retrofit 17,050 3,410 12,000 
Net Retrofit 6,449 1,380 10,900 
Gross Total  29,847 5,610 44,000 
BOC-Attributable Total 20,018 3,930 30,100 
Net Total 9,417 1,900 29,000 

Note: Columns may not sum due to rounding. 
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Table 4-4:  Summary of PY3 Savings By Utility (nComEd  = 40, nAmeren  = 12) 

 
MWh kW Therms 

 
ComEd Ameren ComEd Ameren ComEd Ameren 

Gross O&M 3,225 968 550 160 20,500 6,100 
BOC-Attributable O&M 2,283 685 400 120 13,900 4,200 
Net O&M 2,283 685 400 120 13,900 4,200 
Gross Retrofit 19,734 5,920 3,770 1,130 13,300 4,000 
BOC-Attributable Retrofit 13,116 3,935 2,630 790 9,200 2,800 
Net Attributable Retrofit 4,961 1,488 1,060 320 8,400 2,500 
Gross Total  22,959 6,888 4,310 1,290 33,800 10,100 
BOC-Attributable Total 15,399 4,620 23,025 910 23,100 6,900 
Net Total 7,244 2,173 1,460 440 22,300 6,700 

Note: Columns may not sum due to rounding. 

Table 4-5: Summary of Program Savings, Extrapolated to Evaluation Cycle Participants 
(n=233) 

 
MWh kW Therms 

Gross O&M 18,957 3,330 125,800 
BOC-Attributable O&M 13,484 2,440 85,400 
Net O&M 13,484 2,440 85,400 
Gross Retrofit 115,835 22,070 67,200 
BOC-Attributable Retrofit 76,285 15,210 46,500 
Net Retrofit 30,002 6,440 42,700 
Gross Total  134,792 25,400 193,000 
BOC-Attributable Total 89,769 17,650 131,900 
Net Total 43,487 8,880 128,100 

Note: Columns may not sum due to rounding. 

Gross Impacts 

The BOC program demonstrated high energy savings, although demand and therm savings 
were lower than similar programs elsewhere.  Level I and Level II participants showed similar 
per participant savings for energy, but Level II participants generated lower demand and therm 
savings.   

Net Impacts 

Participants indicated that a large amount of BOC-attributable program savings have already 
been rebated by other programs.  This demonstrates a need for the BOC program to work with 
other programs to track participants who are involved in multiple programs.  If the BOC 
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program is encouraging participants to utilize other EE programs—as suggested by the lower 
net savings attributed to Level II participants—it should make efforts in the future to quantify 
its influence.  About 90% of Level II kWh retrofit savings were reported as rebated by other 
programs.  This percentage was only 46% for Level I participants.  

4.1.2 Program Processes 

Participant Satisfaction 

Overall, Level I and Level II participant satisfaction with the course was positive.  No 
respondent provided the lowest rating of “fair” in the final course evaluations or the lowest 
ratings of “somewhat satisfied” or “not at all satisfied” in the participant telephone survey. 
Further, 81% of all participants surveyed responded that they have already recommended the 
BOC training program to colleagues. 

Course Content and Approach 

While feedback was positive regarding the approach to the course, there were multiple 
suggestions by students and instructors to improve content and materials, mostly in Level I 
courses.  

Many Level I students stated that information was not appropriately customized to their 
knowledge levels and that more hands-on training would be helpful. Many of these students 
also suggested making in-class workbooks more useful and readable. Instructors interviewed 
agreed that material should be cut down such that there is enough time for hands-on training, a 
strategy that would also be more effective teaching to the variety of backgrounds in the class. 
Instructors also recommended making workbooks more presentable (in color and more 
organized) and providing the workbooks at least one week ahead of class so students are better 
prepared.  

Few Level II students provided feedback on how to improve course content. The few that did 
suggested more hands-on training, more frequent program offerings, and better access to 
follow-up courses.  

Course Logistics and Program Administration 

Feedback on course logistics and administration by both Level I and Level II respondents 
overall was very positive, with two notable exceptions being the extended course schedule and 
commuting challenges. 

Level I and Level II students mainly expressed discontent with the course schedule, specifically 
that there was too much of a gap between classes in the series. Students indicated that they 
would prefer taking classes once a week and/or with on-line training components. 
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Both Level I and Level II students generally viewed instructors positively. 

Instructors unanimously agreed that community colleges have better facilities and technological 
resources than the Chicago Center for Green Technology. Students rated the facilities and their 
amenities very highly. Dissatisfaction with facilities primarily related to location; many students 
indicated that traffic and time to get to class locations were negative aspects of the training.  

Instructors regarded MEEA program administrators very highly.  

Marketing and Outreach 

Participants almost unanimously stated that they heard about the course through their 
workplace, regardless of it being a recommendation or a mandatory training course. The 
majority of students took the course to improve their skills as building operators or lower 
energy consumption in their building; others stated job requirements or ComEd’s Retro-
commissioning program requirement as reasons for enrolling in the course. 

Tuition rebates were more important for Level II students than Level I students, possibly 
because proportionately more students took classes for professional development rather than 
job mandates.  

Students stated most frequently that the best ways to recruit building operators are through 
word-of-mouth and direct advertising to facilities and employers.  

The primary barriers to attending BOC training programs cited by students included cost of the 
program and scheduling of courses.  

4.2 Recommendations 

Navigant’s recommendations to enhance both the impact evaluation and program processes are 
detailed in this section. 

4.2.1 Impact Recommendations 

Program impact recommendations are presented separately for gross and net impacts. 

Gross Impact Results 

The results presented in this report are based on participant responses.  Savings estimates could 
be improved through collection of facility square footage and energy usage data when 
participants enroll in the program.  The impact evaluation is presently constrained to some 
degree by the participants’ relatively limited understanding of their own facilities’ energy use 
and of the potential impact of various measures on that energy use. If some of the classes are 
shorter than the hours allotted to them, there could be potential to add some hands-on real 
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world exercises to the classes either as homework or as in-class exercises that will benefit both 
the participants and the evaluators. The results of this homework and in-class exercises would 
then feed into subsequent impact evaluations. Such activities could include the following: 

· Having participant provide the square footage and major processes at the facilities 
that they are responsible for overseeing 

· Having participants report at the end of each session on any changes that they have 
made at their facilities as a result of the training and any estimated savings 

· Having participants report on any changes they would like to make at their facilities 
and how they plan to go about doing so 

· Having participants obtain their annual energy consumption for their facilities and 
report them confidentially on their evaluation for that course. 

· Having course coordinators also provide MEEA with the final project report that 
each of the participants do to receive the final rebate, and get the coordinators to 
ensure that the content of that report includes the cost savings specific to the project. 

Net Impact Results 

The BOC program stands to benefit from increased interaction with other EE programs.  DCEO 
could work with other programs to track savings claimed by and rebates paid to BOC 
participants.  If the BOC program is a strong influencer for participation in other programs, it 
could claim a larger portion of retrofit savings reported by participants. 

4.2.2 Process Recommendations 

Program Design 

· Increase Student Engagement. MEEA should consider increasing student engagement 
and learning in classes by providing workbooks at least a week before class.  

· Enhance Classroom Experience. DCEO, MEEA, instructors and BOC should consider 
the potential to implement student and instructor feedback regarding improvements in 
content (shorter Level I lessons, more hands-on activities) and approach (on-line course 
components, colored workbooks) provided.  

· Consider An Alternate Schedule. Many students surveyed commented that the classes 
in each Level are too spread apart. MEEA should consider holding class sessions for 
each series more frequently – weekly at best – to keep students engaged and active. 

· Consider An Alternate Chicago Facility. Multiple participants preferred not to drive 
into the city during rush hour and drive long distances to get to classes at the Chicago 
Center for Green Technology. Instructors also commented that the amenities at the 
Center were not as good as those in the community college classrooms. DCEO should 
consider providing a facility that may reduce commute and have better amenities in the 
city of Chicago.  
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Program Administration 

· Enhance Data Collected in Application. MEEA should consider asking participants to 
provide employer and facility type in their application so that marketing efforts can be 
better channeled to increase participation. 

· Standardize Final Course Evaluations. Currently, MEEA’s final course evaluation for 
students is not standardized. MEEA should consider standardizing feedback forms so 
that data from all courses can be aggregated and analyzed to provide a full picture of 
student opinions. Navigant can work with MEEA to create standardized forms so that 
immediate feedback can be better mined and Navigant’s future process surveys can 
provide more robust conclusions. 

Program Resources 

· Leverage Utilities (ComEd and Ameren). ComEd’s and Ameren’s account executives 
have relationships with many of the companies and facilities managers whose building 
operators are potential BOC participants. DCEO and MEEA should determine whether 
these avenues have been fully utilized in marketing the BOC program.  

· Investigate requiring participants in retro-commissioning programs to participate in 
BOC as a retro-commissioning program requirement. ComEd currently requires 
participants in their retro-commissioning program to do so. 
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Appendix A.    BOC Participant Survey Interview Guide 

Interview guide for the participant survey conducted via telephone.  
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