
8. How influential was the DCEO program in your decision to install high efficiency equipment? 
(Very, somewhat, not very, not at all) Please explain. 

9. If you had not known about the DCEO program, how likely is it that you would have selected the 
same equipment? (Very, somewhat, not very, not at all) Please explain. 

10. Was this project completed with any other state or federal funding, such as ARRA funding? 

11. Is there anything that could have been done to help you complete this project through the DCED 
program? (Probe: assistance with program forms and requirements, help working with 
contractors and obtaining bids, technical assistance.) 

PROGRAM PARTICIPATION , ' 

12. Had you participated in DCEO's Public Sector Electric Efficiency program in the past? [IF YES] 
How satisfied were you with that participation? 

13. Is <COMPANY> considering installing any new equipment at this facility in the next two years? 
[IF NO, SKIP TO Q.14J 

a. What type of equipment do you plan to install? How likely is it that the equipment you 
plan to install will be energy efficient? [IF UNLIKELY] Why do you say that? 
[IF UNLIKELY, SKIP TO Q,14] 

b. How likely are you to participate in DCEO's Public Sector Electric Efficiency program 
when you install your energy efficient equipment? [IF UNLIKELY] Why do you say that? 

KNOWLEDGE AND DECISION MAKING 

14. How knowledgeable would you say <COMPANY> is about options to make its facilities more 

energy efficient? (Probe: very, somewhat, not very, not at all) 

15. How energy efficient would you rate your facility? (Very, somewhat, not very, not at all) Why do 
you say that? Has your facility ever had an energy audit/consultation to assess its energy 
efficiency? 

16. Are you or other people at <COMPANY> involved in the decision making process for the types of 

energy consuming equipment to install? 

17. When considering purchasing new equipment, what sources do you consult for information and 

guidance on what type of equipment to select? What factors does <COMPANY> consider when 

purchasing new equipment for its facility? 

18. What are the key challenges that organizations like <COMPANY> face when purchasing energy 

efficient equipment? 

Those are all of the questions I have for you, 
On behalf of DeEO, thank you for your time and cooperation. 

2 



5.2 Utility Specific Impacts 

Utility-specific energy impacts are provided below. The energy realization rate and net-to-gross 
ratio were developed based on a statewide sampling methodology and are applied to the ex
ante savings reported for participants served by CornEd and those served by Ameren Illinois. 

Table 5-1. Utility Specific Evaluation-Adjusted Net kWh Impacts for the PY3 
Standard Program 

Ameren 

CornEd 
Total 

12,932,568 14,064,435 

40,702,174 44,264,454 

53,634,742 58,328,889 

1.09 

1.09 

1.09 

9,219,790 
29,017,090 

38,236,880 

,~ ~\~"1 

'" ! \i~ 
", ' 

NTGR(el!' 

post gros~l,;;i 
0.66 

0"66 
0.66 

Source: Analysis of tracking savings from DeEO tracking system, September 7, 2011. The values displayed for. RR and NTGR 
are rounded 

May 15, 2012 Final Page 83 



5.3 Methodologies and Sampling 

5.3.1 Impact Evaluation Methods 

Gross Program Savings 

The objective of this element of the impact evaluation is to verify the veracity and accuracy of 
the PY3 ex ante gross savings estimates in the Standard program tracking system. The savings 
reported in DCEO's tracking system were evaluated using the following steps: 

1. Engineering review at the measure-level for a sample of 52 project files, with the 
following subcomponents: 

a. Engineering review and analysis of measure savings based on project 
documentation, default assumptions, and tracking data. 

b. Review and application (if appropriate) of participant telephone survey impact 
data (reported hours of use) to projects in the engineering review sample. 

c. On-site verification audits at 25 project sites selected from the sample of 52 
projects. Performance measurements included spot measurements and run-time 
hour data logging for selected measures. On-site data collection was conducted 
in the July through September period. 

d. Calculation of a verified gross savings value (kWh) for each project within the 
sample, based on measure-level engineering ru:alysis. 

2. Carry out a quality control review of the ex post impact estimates and the associated 
draft site reports and implement any necessary revisions. 

A verified gross realization rate (which is the ratio of the ex post gross savings-to-reported 
tracking savings) was then estimated for the sample, by sampling stratum, and applied to the 
population of reported tracking savings, using sampling-based approaches. The result is an ex 
post estimate of gross savings for the Standard program. 

Engineering Review of Project Files 

For each selected project, an in-depth application review is performed to assess the engineering 
methods, parameters and assumptions used to generate all ex ante impact estimates. For each 
measure in the sampled project, engineers estimated ex post gross savings based on their 
review of documentation, consideration of CA TI interview responses, and engineering analysis. 

To support this review, DCEO provided project documentation that included some or all of 
hardcopy application forms and supporting documentation from the applicant (invoices, 
measure specification sheets, and vendor proposals), pre-inspection reports (when available), 
post inspection reports (when conducted), calculation spreadsheets, and important email and 
memoranda. Where projects covered by the participant telephone survey overlapped with the 
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engineering review sample, relevant impact data from the telephone interview (reported hours 
of use) was applied to projects. 

On-Site Data Collection 

On-site surveys were completed for a subset of 25 of the 52 customer applications sampled. For 
most projects on-site sources include interviews that are completed at the time of the on-site, 
visual inspection of the systems and equipment, EMS data downloads, spot measurements, and 
short-term monitoring (e.g., less than four weeks). 

An analysis plan is developed for each project selected for on-site data collection. Each plan 
explains the general gross impact approach used (including monitoring plans), provides an 
analysis of the current inputs (based on the application and other available sources at that time), 
and identifies sources that will be used to verify data or obtain newly identified inputs for the 
ex post gross impact approach. 

The engineer assigned to each project first calls to set up an appointment with the customer. 
During the on-site audit, data identified in the analysis plan is collected, including monitoring 
records (such as instantaneous spot watt measurements for relevant equipment, measured 
temperatures, data from equipment logs and EMS/SCADA system downloads), equipment 
nameplate data, system operation sequences and operating schedules, and, of course, a careful 
description of site conditions that might contribute to baseline selection. 

All engineers who conduct audits are trained and experienced in completing inspections for 
related types of projects. Each carries properly calibrated equipment required to conduct the 
planned activities. They check in with the site contact upon arrival at the building, and check 
out with that same site contact, or a designated alternate, on departure. The on-site audit 
consists of a combination of interviewing and taking measurements. During the interview, the 
engineer meets with a building representative who is knowledgeable about the facility's 
equipment and operation, and asks a series of questions regarding operating schedules, location 
of equipment, and equipment operating practices. Following this interview, the engineer makes 
a series of detailed observations and measurements of the building and equipment. All 
information is recorded and checked for completeness before leaving the site. 

Conduct Site-Specific Impact Calculations and Prepare Site Reports 

After all of the field data is collected, including any monitoring data, annual energy and 
demand impacts are developed based on the on-site data, monitoring data, application 
information, and, in some cases, billing or interval data. Each program engineering analysis is 
based on calibrated engineering models that make use of hard copy application review and on
site gathered information surrounding the equipment installed through the program (and the 
operation of those systems). 
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Energy and demand savings calculations are accomplished using methods that include short
term monitoring-based assessments, simulation modeling (e.g., DOE-2), bin models, application 
of ASHRAE methods and algorithms, analysis of pre- and post-installation billing and interval 
data, and other specialized algorithms and models. 

For this study, peak hours are defined as non-holiday weekdays between 1:00 PM and 5:00 PM 
Central Prevailing Time (CPT) from June 1 to August 31. This is in accordance with the PJM 
manual 18, Energy Efficiency and Verification, of March 1, 2010. 

Peak demand savings for both baseline and post retrofit conditions are the average demand kW 
savings for the 1 pm to 5 pm weekday time period. If this energy savings measure is 
determined to have weather dependency then the peak kW savings are based on the zonal 
weighted temperature humidity index (WTHI) standard posted by PJM. The zonal WTHI is the 
mean of the zonal WTHI values on the days in which PJM peak load occurred in the past ten 
years. This mean WTHI value is 8004. Demand savings is the difference in kW between the 
baseline and post retrofit conditions. 

After completion of the engineering analysis, a site-specific draft impact evaluation report is 
prepared that summarizes the M&V plan, the data collected at the site, and all of the 
calculations and parameters used to estimate savings. Each draft site report underwent senior 
engineer review and comment, providing feedback to each assigned engineer for revisions or 
other improvements. Each assigned engineer then revised the draft reports as necessary to 
produce the final site reports. 

Net Program Savings 

After gross program impacts have been assessed, net program impacts are derived by 
estimating a Net-to-Gross (NTG) ratio that quantifies the percentage of the gross program 
impacts that can be reliably attributed to the program. 

For PY3, the net program impacts were quantified from the estimated level of free-ridership. 
Quantifying free-ridership requires estimating what would have happened in the absence of the 
program. A customer self-report method, based on data gathered during participant telephone 
interviews, was used to estimate the free-ridership for this evaluation. The existence of 
participant spillover was qualitatively examined by identifyirig spillover candidates through 
questions asked in the participant telephone interviews. If response data provides sufficient 
detail to quantify participant spillover, those impacts are estimated. 

Once free-ridership and participant spillover has been estimated the Net-to-Gross (NTG) ratio is 
calculated as follows: 

NTG Ratio = 1 - Free-ridership Rate + Participant Spillover 
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Basic Rigor Free-Ridership Assessment 

Free ridership was assessed using a customer self-report approach following a framework that 
was developed for evaluating net savings of California's 2006-2008 nonresidential energy 
efficiency programs. This method calculates free-ridership using data collected during 
participant telephone interviews concerning the following three items: 

A Timing and Selection score that reflected the influence of the most important of various 
program and program-related elements in the customer's decision to select the specific program 
measure at this time. . 

A Program Influence score that captured the perceived importance of the program (whether 
rebate, recommendation, or other program intervention) relative to non-program factors in the 
decision to implement the specific measure that was eventually adopted or installed. This score 
is cut in half if they learned about the program after they decided to implement the measures 
and funds were committed before learning about the program (if funds were not committed, the 
program received full credit). 

A No-Program score that captures the likelihood of various actions the customer might have 
taken at this time and in the future if the program had not been available. This score accounts 
for deferred free ridership by incorporating the likelihood that,the customer would have 
installed program-qualifying measures at a later date if the program had not been available. 

Each of these scores represents the highest response or the average of several responses given to 
one or more questions about the decision to install a program measure. The rationale for using 
the maximum value is to capture the most important element in the participant's decision 
making. This approach and scoring algorithm is identical to that used by the Ameren illinois 
evaluators with the exact same questions. 

Standard Rigor Free-Ridership Assessment 

For larger projects in the sample'· an effort is made during the customer telephone interview to 
more completely examine project influence sources in order to allow for any analyst-determined 
adjustments to customer self-reported score calculations using the Basic approach outlined 
above. Additional survey batteries examine other project decision-making influences including 
the vendor, age; availability of ARRA funds, and condition of existing equipment, government 
policy for efficiency improvements and so on. Any adjustments made on this basis are carefully 
documented and the rationale for any adjustments is provided, to ensure their transparency. 

26 Larger projects are the largest projects in the sample that combined to comprise approximately forty percent of 
program energy savings in the July 13, 2011 extract population from which the CA TI sample was developed. 
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In a Standard Rigor Free-Ridership Assessment, program influence through vendor 
recommendations is incorporated into the Timing and Selection score, if a vendor interview has 
been triggered, The purpose of this additional component is to .assess the influence of the 
program on vendors for programs that are vendor-driven, where the sponsor has specific 
outreach and assistance efforts targeting vendors, 

Triggering of a vendor interview occurs when the interviewee responds as follows: 

The respondent identifies that a contractor, SEDAC representative, engineer, architect, 
manufacturer, distributor, or supplier: 

was the most influential in identifying and recommending that the respondent install the 
project completed through the Public Sector Energy Efficiency Program, or 

informed the respondent about the availability of an incentive through the DCEO Program 

AND, the respondent rates the importance with a score of 8 or higher for 

Recommendation from an equipment vendor or contractor that helped with the choice of the 
equipment 

A recommendation from a design or consulting engineer 

When triggered, vendors were interviewed regarding their involvement in the project and the 
influence of the program in their recommendations to the participant. The NTG interview 
questions for vendors are provided below, and are the basis for estimating a Vendor Score, 
calculated as follows: 

" 

The Vendor Score is the maximum (on a scale of 0 to 10) of the following factors: 

1. [Score= response, on scale of 0 to 10] On a scale of 0 to 10 where 0 is NOT AT ALL 
IMPORTANT and 10 is EXTREMELY IMPORTANT, how important was the 
PROGRAM, including incentives as well as program services and information,in 
influencing your decision to recommend that <%CUSTOMER> install the energy 
efficiency MEASURE at this time? 

2, [Score= 10 minus the response, on a scale from 0 to 10] And using a 0 to 10 likelihood 
scale where 0 is NOT AT ALL LIKELY and 10 is EXTREMELY LIKELY, if the 
PROGRAM, including incentives as well as program services and information, had 
not been available, what is the likelihood that you would have recommended this 
specific MEASURE to <%CUSTOMER>? 
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The algorithm above provides a Vendor Score on a scale of 0 to 10, where 10 is associated is 
with no free-ridership due to program influence on the vendor. The Vendor Score is then 
factored into the Timing and Selection Score. 

The calculation of free-ridership for the Standard program is a multi-step process. The survey 
covers a battery of questions used to assess net-to-gross ratio for a specific end-use and site. 

Responses are used to calculate a Timing and Selection score, a Program Influence score and a 
No-Program score for each project covered through the survey. These three scores can take 
values of 0 to 10 where a lower score indicates a higher level of free-ridership. The calculation 
thEm averages those three scores to come up with a project-level free-ridership level. 

If the customer has additional projects at other sites covering the same end-use, the survey asks 
whether the responses also apply to the other projects. If that ;s the case, the additional projects 
are given the same score. 

Spillover 

For the PY3 Standard program evaluation, a battery of questions was asked to qualitatively 
assess spillover. Below are paraphrased versions of the spillover questions that were asked: 

1. Since your participation in the DCEO program, did you implement any ADDITIONAL 
energy efficiency measures at this facility that did NOT receive incentives through any 
utility or government program? 

2. What specifically were the measures that you implemented? 
3. Why are you not expecting an incentive for these measures? 
4. Why did you not install this measure through the DCEO Program? 
5. Please describe the SIZE, TYPE, and OTI:IER ATTRIBUTES of these measures. 
6. Please describe the EFFICIENCY of these measures. 
7. Please describe the QUANTITY installed of these measures. 
8. Were these measures specifically recommended by a program related audit, report or 

program technical specialist? 
9. How significant was your experience in the DCEO Program in your decision to 

implement this Measure, using a scale of 0 to 10, where· 0 is not at all significant and 10 is 
extremely significant? 

10. Why do you give the DCEO program this influence rating? 
11. If you had not participated in the DCEO program, how likely is it that your organization 

would still have implemented this measure, using a 0 to 10, scale where 0 means you 
definitely WOULD NOT have implemented this measure and 10 means you definitely 
WOULD have implemented this measure? 

Responses to these questions allow us to assess whether spillover may be occurring and the 
type of equipment involved, but do not offer enough detail to quantify the spillover. 
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NTG Scoring 

The net-to-gross scoring approach is summarized in Table 5-2. 
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Timing and Selection score. Maximum score (on a scale of 0 to 10 
where 0 equals not at all influential and 10 equals very influential) 
among the self-reported influence level the program had for: 

A. Availability of the program incentive 

B. Recommendation from a DCEO staff person 

C. Information from program marketing materials 

D. Endorsement or recommendation by utility account manager 

E. Other factors (recorded verbatim) 

F. Information provided through technical assistance received 
from DCEO or SEDAC staff 

G. Vendor Score (if triggered) 

Potential adjustments for influences 

Program Influence score. "If you were given a TOTAL of 100 
points that reflect the importance in your decision to implement the 
<ENDUSE>, and you had to divide those 100 points between: 1) the 

. program and 2) other factors, how many points would you give to 
the importance of the PROGRAM?" 

No-Program score. "Using a likelihood scale from 0 to 10, where 0 
is "Not at all likely" and 10 is "Extremely likely," if the program 
had not been available, what is the likelihood that you would have . 
installed exactly the same equipment?" The NTG algorithm 
computes the Likelihood Score as 10 minus the respondent's 
answer (e.g., likelihood score will be 0 if extremely likely to install 
exactly the same equipment if the program had not been available). 

Adjustments to the "Likelihood score" are made for timing: 
"Without the program, when do you think you would have 
installed this equipment?" Free-ridership diminishes as timing of 
the installation without the program moves further into the future. 

Project-level Free-ridership (ranges from 0.00 to 1.00) 

Apply score to other end-uses within the same project? 

Apply score to other projects of the same end-use? 

FY3 Project level Net-to-Gross Ratio (ranges from 0.00 to 1.00) 

May 15, 2012 Final 

Basic Rigor: Maximum of A, B, C, 
D, and E 

Standard Rigor: Maximum of A, B, 
C, D, E, F, and G, with potential 
adjustments for non-program 
influences. 

Points awarded to the program 
(divided by 10). Divide by 2 if 
customer learned about program 
AFTER deciding to implement 
measure that was installed and 
funds were committed before 
learning about the program 

Interpolate between Likelihood 
Score and 10 to obtain the No
Program score, where' 

If "At the same time" or within 6 
months then the No Program score 
equals the Likelihood Score, and if 
48 months later then the No 
Program Score equals 10 (no free
ridership) 

1 - Sum of scores (Timing & 
Selection, Program Influence, No
Program)/30 

If yes, assign free-ridership score to 
other end-uses of the same project 

If yes, assign free-ridership score to 
same end-use of other projects 

1 - Project level Free-ridership 
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5.4 Other Appendices 

5.4.1 PY3 Tracking System and Default Values Check 

The attached spreadsheet provides a verification check of default values identified in the 
tracking system lookup tables. 

", 
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IncentiveType 
Description 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

Description 

, 
IDemand Control Ventilation for 

Itchen Exhaust Hoods· New Hood 

Control Ventilation for 
Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods - New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Controi Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· New Hood 

Applicant 

College/University 

College/University 

College/University 

Medical 

Medical 

Medical 

Office 

Office 

Office 

School 

CornEd Default 
KWh per unit Isame as ComEdi Year (blank if 
DCED default ? (YIN) =ComEd PY3 

default value) 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

4486 y 

School ~ 4486. 

S'hOOI:~:I 
y 

y 
! 

Demand Control Ventilation for College/University 4486, 
Kitchen Exhaust Hoods· Retrofit 

y 

Demand Control Ventilation for 
Kitchen Exhaust Hoods· Retrofit 

College/University 
.. I 

~i~::~d~:~~I:::~~t~:~r~~t ,..I. ............ ~.~.i.~.~.~.~~.~.~_~~~.~~~.L. ... _ ..•....•.• --.......•.•.•.•.•.• _ ..• -.-..... _ .................. . 

4486 y 

44861 y 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 . S bT 0 •• I Sizecategory I UnltOfMeasure I Efficiency !SaVingsMe 
ncentive u ype escr'ptlOn Description Description Description asureld 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

none Per Compressor H NA 

1886 

i 12545. 

I 14J 
188 

12546 

14226 

1888 

i 
12547 

14227 
I 
f---

11 i 14228
1 

i 18951 

!---:=I 
~ 
, ...... ~"~.:=.~.j 



IncentiveType 

Description 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

HVAC 

Description Applicant 

Default 

Year (blank if I 
=CcmEd PV3 

default value) 
I 

y 

Y 

y 

y 

Y 

Y 

Y 

y 

IncentiveSubType Description I Sizecategory I UnitOfMeasure I Efficiency 
Description Description Description I asureld 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 

NA none Per Compressor H NA 



IncentiveType 
Description 

HVAC 

HVAC 

HVAC 

, 
jHeatPump 

iHeat Pump 

iHeat Pump 

Description Applicant 

CornEd Default 
as CornEd I Year(blankif 

v 

V 

V 

IncentiveSubType Description Sizetategory I UnitOfMeasure I Efficiency 
Description Description Description I asureld 

NA > 760,OOOBluh (: Per Ton 

NA <65000 BTUH(!: Per Ton 14 SEER 

NA <65000 BTUH(E Per Ton 15SEER 



IncentiveType 
Description 

HVAC 

HVAC 

HVAC 

Description Applicant 

NA 

NA 

y 

NA 

IncentlveSubType Description 
SizeCategory I UnltOfMeasure II:.TTlClency 
Description Description Description I asureld 

>760,000Btuh (:PerTon 10.2 EERl11.;-' ---I 

<65000 BTUH(E Per Ton 14 SEER 

>760,OOOBluh (: Per Ton 



IncentiveType 
Description 

HVAC 

HVAG 

i-NAC 

HVAC 

Description Applicant 

CornEd Default 
as comEdj Year (blank if 

=ComEd PY3 
default value) 

y 

y 

y 

NA 

NA 

NA 

NA 

IncentiveSubType Description 
Sizecategory 

Description 

UnitOfMeasure I Efficiency 
Description Description 

<65000 BTUH(f Per Ton 14 SEER 

>760,OOOBtuh (: Per Ton 

<65000 STUH(f Per Ton 14SEER 

>=240,000 Btuh Per Ton 

asureld 



IncentiveType 
Description 

HVAC 

HVAC 

HVAC 

HVAC 

Description 

CornEd Default 

Applicant 

NA 

NA 

NA 

NA 

IncentiveSubType Description Sizecategory I UnitOfMeasure I .Efficiency 
Description Description Description I asureld 

>760,000Btuh (: Per Ton 10.2 EERl11.'!-, __ _ 

<65000 BTUH(EPerTon 14 SEER 

>760,000Btuh (: Per Ton 

<65000 BTUH(E Per Ton 14 SEER 


