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PG&E - Study 333a
Commercial HVAC
Introduction and Executive Summary

This report is a Verification Report (VR) of the Pacific Gas & Electric Company’s (PG&E) study of gross and net energy impacts from commercial Heating, Ventilating, and Air-Conditioning (HVAC) measures that were paid rebates in 1997 through PG&E’s Commercial Energy Efficiency Incentives (CEEI) Program (Study).  This Study was performed by Quantum Consulting (Quantum).

This VR is presented in five sections.  The first section contains this introduction and the executive summary of the findings, along with the recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by PG&E to support the Study.  The third section reports the efforts in replicating the data flow and analytical approaches used by PG&E.  The fourth section details our modifications to the analytic procedures and the corresponding SAS code.  The final section presents the recommended changes to the filed results.  Additionally, appendices are included which contain relevant electronic correspondences and “Review Memo for PG&E Study # 333B: CEEI HVAC,” by Ken Keating.

The Study reports first-year load impacts for commercial customers who participated in PG&E’s Commercial Energy Efficiency Programs.

The analysis techniques employed in the study are:

· Engineering analysis of gross impacts.

· Billing regression analysis of gross impacts.

· Billing regression analysis of the net-to-gross (NTG) ratio.

· Self-report analysis of the NTG ratio.

· Discrete choice analysis of the NTG ratio.

ECONorthwest’s verification efforts include:

· Evaluation of the Study.

· Replication of the databases and statistical findings of the Study.

· Investigation of the effects of alternative and/or corrected model and database specifications.

· Recommendations to the ORA.

Programs Studied

Retrofit Express (“RE”)
“The RE program offered fixed rebates to customers who installed specific electric energy-efficient equipment.  The program covered the most common energy savings measures and spans lighting, air conditioning, refrigeration, motors, and food service.  Customers were required to submit proof of purchase with these applications in order to receive rebates.  The program was marketed to small- and medium-sized commercial, industrial, and agricultural customers.  The maximum rebate amount, including all measure types, was $300,000 per account.  No minimum amount was required to qualify for a rebate.”

Retrofit Efficiency Options Program (“REO”)

“The REO program targeted commercial, industrial, agricultural, and multi-family market segments most likely to benefit from theses selected measures.  Customers were required to submit calculations for the projected first-year energy savings along with their application prior to installation of the high efficiency equipment.  PG&E representatives worked with customers to identify cost-effective improvements, with special emphasis on operational and maintenance measures and the customers’ facilities.  Marketing efforts were coordinated amongst PG&E’s division, emphasizing local planning areas with high marginal electric costs to maximum the program’s benefits.”





Methodologies

The Study performed five types of analysis in its investigation of program impacts:

· Engineering estimates of gross energy, demand, and therm
 impacts were developed using a nested sample of data from lighting loggers, on-site audits, telephone surveys, and PG&E’s Management Decision Support System database.  By retroactive waiver, PG&E was again allowed to use the average of 1994 and 1995 program year results in their calibrated engineering analysis for full load hours of operation, coincident diversity factors, HVAC interactive effects, and burnout rates.  This Retroactive Waiver was approved on June 17, 1998.

· Gross savings were estimated from a statistically adjusted engineering(SAE) model.  A baseline model was estimated using only non-participants and the resulting model coefficients were used to predict participants’ energy consumption in absence of the program.  By including participants from PG&E’s lighting and HVAC end-uses, the model estimated SAE results for both end-uses simultaneously.

· Net savings were estimated using an SAE model using both participants and non-participants in the same regression.  By including participants from PG&E’s lighting and HVAC end-uses, the model estimated SAE results for both end-uses simultaneously.  Inverse Mills ratios, calculated from the results of a probit model of the participation decision, were used to correct for self-selection bias.

· Telephone survey information was used in an effort to generate “self-report” estimates of free-ridership and spillover.

· A discrete choice logit model of lighting equipment purchase was developed as an additional approach to estimating free-ridership and spillover and was used in the final impact calculations.

Summary of Findings

The following were the highlights of this verification:

· The methodologies employed in models were judged to follow measurement protocols set forth by the California Public Utilities Commission (CPUC).

· File and program documentation was found to have multiple errors and contain incorrect data files.  Though Quantum was very prompt in determining errors and incorrect files which were sent, the inattentiveness to detail made verification time consuming. 

· There were minor typos in the summary Excel spreadsheets that were accounted for.  However, the revised total gross and net energy impact were not effected.
· 
Recommendations to ORA

ECONorthwest recommends accepting the load impact claims as documented in the Study.

Data and Documentation Quality

Data

Files were provided on four compact disks, and no trouble was encountered reading them.  During the verification process we determined that several files documented on the CDs were earlier versions than those used in the final model results.  Two programs were not included in any form; an incorrect file containing documentation of Audit and Form Reviews was sent; the process for the Development of CAC Estimates was misrepresented resulting in one excluded program and data set and one incorrect program; the incorrect Canvass Survey data set was included; and the data set containing ASD sites and its corresponding program were incorrect. Quantum was very prompt in providing the missing and correct files via electronic mail as we became aware of their necessity to continue verification.  ECONorthwest encountered no other problems with any aspect of Quantum’s provision of data.

Documentation

The Study provided generally helpful documentation.  It provided thorough descriptions of methodology and helpful exhibits.  However, this documentation was not linked to the SAS code.  A separate, detailed documentation for the SAS code was provided.  It contained program descriptions, flow charts, and lists and contents of data sets.

The Study was thorough in describing additional modeling techniques PG&E employed in their analysis.  They seem to have given serious consideration to recommendations made in the verification of the 1996 CEEI Load Impact Study.  During the 1997 AEAP, ECONorthwest and Quantum Consulting discussed at length alternative model specifications and it appears the study authors implemented these suggested alternatives completely as additional analysis.  

Replication and Analysis

Analytic Approaches of the Study

Several alternative methods were explored for derivation of NTG ratios to be applied to the gross engineering impact estimates to yield net ex post impact results.  The varying program allowed for comparison between modeling techniques.  In general, all results were validated and conservative estimates were chosen to calculate final program impacts.

Gross Billing Model

The first step of the gross billing model was a “baseline” non-participant regression model of program post-period (1998) energy use (kWh).  Independent variables included:

· Pre-period (1995) energy use, interacted with dummy variables representing business type;
· Change in cooling-degree days interacted with pre-period kWh; and
· A set of variables capturing changes occurring at the site between the pre- and post-periods, such as a change in square footage or the replacement of certain end-use equipment.
The second stage of the gross billing model was the estimation of post-period kWh for lighting and HVAC program participants in the absence of these incentive programs.  This was achieved by using the coefficients obtained from the baseline model, applied to all participant variables except the site-change variables  Quantum elected not to use the participant site-change variables, on the grounds that the participants and non-participants were not comparable groups.
The third step in the gross billing model was a regression on participants only.  The dependent variable was actual 1998 kWh minus 1998 kWh predicted from the baseline estimation equation.  Independent variables included:

· Engineering estimates of program energy impact, for individual technologies within the lighting  and HVAC programs; and
· The set of variables for both participants and non-participants capturing changes occurring at the site between the pre- and post-periods used in the non-participant “baseline” model.

Coefficients estimated on the engineering estimates of program energy impact are the SAE coefficients for technologies within the lighting and HVAC end-uses.  The coefficients for Retrofit Express Measures and Custom HVAC end-uses were used to adjust the engineering estimates of program energy impact, to arrive at final gross ex post estimates of program energy impact.

The HVAC analysis was divided into three distinct technology groups: For Adjustable Speed Drives (ASD), other RE measures, and other Custom measures.  Due to small sample size, the engineering estimates for Custom HVAC were used for the ex-post energy estimates.  Net impacts were derived from the gross impact models using separate estimates of NTG ratios (see below).

Net Billing Model

The same set of participants and non-participants used in the two gross billing regressions were used here in a single SAE regression, with the goal of deriving net savings coefficients.  The dependent variable was post-period (1998) kWh.  Independent variables included:

· Pre-period (1995) energy use interacted with business-type dummy variables and change in cooling-degree days;
· 
· The set of variables capturing changes occurring at the site between the pre- and post-periods used in the gross model regressions;
· Inverse Mills Ratios–intended to correct for self-selection bias–calculated from the results of a probit model of lighting program participation; and
· The Mills Ratios interacted with the engineering estimates of program impact, for the corresponding individual technologies within the lighting and HVAC programs (called “double Inverse Mills Ratios” in the Study, though it is not the conventional use of this term).

Despite the fact that the results of the net billing model produced statistically significant coefficients for all estimates, the values were not used by PG&E as the final NTG ratios for savings and realization rate calculations.  However, the Study states that they were used to verify results in the self-report and discrete choice NTG analyses.

NTG Analysis
The second approach to estimating net impacts involved application of NTG ratio estimates to the gross impact estimates.  Two techniques were used to estimate NTG ratios: self-report analysis and discrete choice analysis.
Self Report Approach

This approach employed survey responses to questions designed to detect free-ridership and spillover behavior.  In the case of free ridership, customers were classified as free-riders if, in the absence of the incentive program, they stated that they would have bought high efficiency equipment and installed it within a year.




A spillover calculation was made by analyzing responses to survey questions designed to identify “participants or non-participants influenced by the CEEI program to install non-rebated, high-efficiency equipment.”

The results of the self-report analysis were used to adjust the engineering estimates of program energy, demand, and therm impacts for all end uses except Central Air Conditioning (CAC) and “Other HVAC Technologies.”  This adjustment produced final net ex post estimates of program energy, demand, and therm impacts for these technologies.  The estimates include effects of both free-ridership and spillover.
Discrete Choice Approach 
A two-stage discrete choice model was estimated to calculate a NTG ratio and free ridership.  The first stage of the model estimated the “purchase probability” and the second stage estimated the “equipment choice probability.”  The resulting product was the total probability that any one lighting equipment option was purchased.  In the “Purchase Model” the dependent variable was a dummy variable indicating whether lighting equipment was purchased, regardless of whether the purchase was made through the program.  Independent variables included:

· A program-awareness dummy variable set to one if the customer was aware of the program before they began shopping for lighting equipment, and dummies variables noting whether they were made aware of the program by either a lighting contractor or PG&E representative prior to purchase;
· A variable termed CINDEX, constructed as ((COST-REBATE)/COST), intended to represent the fraction of the cost of the lighting equipment that was paid by the customer;
· Building characteristic variables, such as square footage, year of construction, whether the building lease was less than 1 year long, and building ownership, and dummy variables indicating changes at the facility, such as employment change greater than 10 percent since January 1995, and square footage added; and
· Indicators of business type and primary lighting type.

Probabilities of a lighting equipment purchase were calculated with the logit model.  To estimate the probability of lighting equipment purchase had the program not existed, the awareness variables were set to zero and the CINDEX variable was set to one, indicating that the entire cost of the equipment would be paid by the customer.

Given that the decision to purchase lighting equipment has already been made, the “Equipment Choice Model” estimates the probability that a specific lighting technology was chosen.  There were 9 different equipment options incorporated in the model: compact fluorescents, controls, exit signs, halogen, reflectors, T-8’s, internal HID’s, standard fluorescents (T-10’s or T-12’s), and incandescent fixtures.  The dependent variable was the equipment choice.  Independent variables included:

· A program-awareness dummy variable set to one if the customer was aware of the program at the time they purchased the lighting equipment, and dummies variables noting whether they were made aware of the program by either a lighting contractor or PG&E representative prior to purchase;
· CINDEX, calculated the same as in the purchase model;
· A dummy variable termed PREDISP, indicating whether the customer had a predisposition to purchase high efficiency lighting equipment, regardless of the incentive program;
· Expected electricity savings, in dollars; and
· Indicators of business type and facility square footage.

Probabilities of equipment choice purchase were calculated with the conditional logit model.  To estimate the probability of an equipment choice purchase had the program not existed, the awareness variables were set to zero and the CINDEX variable was set to one.

The net impact for participants, participant spillover and non-participant spillover were calculated as the expected impact with the program less the expected impact if the program did not exist.  These expected energy impacts were weighted up to their respective populations, participant and non-participant.  The sum of the net impacts was divided by the gross impact for participants of the program to calculate the NTG ratio.

Logit NTG results were used to adjust the engineering estimates of program energy, demand, and therm impacts for Central Air Conditioning (CAC) and “Other HVAC Technologies.”  Only these end uses were modeled with the Discrete Choice model because other end uses did not have a large enough sample of non-participants who purchased the equipment.  The adjustment produced final net ex post estimates of program energy, demand, and therm impacts for these technologies.  The estimates include effects of both free-ridership and spillover.

Replication Efforts

The verification included general checking of code for errors, comparing code steps to methodology descriptions, reconstruction data sets by running code, consideration of the theoretical appropriateness of the methodologies employed, and directly checking for the agreement of actual data with data-development intentions.  The original Study undoubtedly consumed many person-months of programmer and analyst time.  ECONorthwest verified a large portion of the SAS programming sequentially through the Study.  In addition, a concentrated effort was used in analyzing the econometric models, and the methodology and coding associated with these models.

Review of Analysis Procedures

No problems were encountered in the reproduction of the analyses of the CEEI program.

Review of SAS Code and Data Flow

In addition to the aforementioned excluded programs and incorrect documentation of data flow and corresponding programs, a few minor miscodings and typos were found that did not effect the final results of the Study.  Therefore, we will not present them in this report.

Modifications to Database and Analytical Procedures

Database Modification

No modifications are recommended for the database portion of the Study.

Analysis Modifications

ECONorthwest accepts the analyses as presented in the Study.

Recommended Changes to Filing Parameters

No changes are recommended for the filing parameters.  ECONorthwest advises ORA to accept the results put forth in the Study.

Appendix A: E-mail correspondence with Quantum and PG&E

Subject:     AEAP1 Data Request 16 - Study 333 A, B

Date:        08/05  5:36 PM

Received:    08/06  8:50 AM

From:        Thomas Light, light@portland.econw.com

To:          Lee, Helen C (RRQ), HCL2@pge.com

CC:          Tara Sorensen, sorensen@portland.econw.com

             RRH3@pge.com

Hi Helen,

Tara Sorensen, has asked me to forward this data request.  Please send the

requested SAS program associated with Study 333 to Tara at

<sorensen@portland.econw.com> and include me on the cc list.  Thanks.

>In verifying PG&E's CEEI programs (333a, 333b) I realized that the SAS

>program: "sqfoot.sas" from Section 10, under "Development of Standard

>HVAC Estimates" was not included on the CDRom documentation disks.  If

>you could email us a copy of that program we can continue with our

>verification efforts.

>

>Thank you for your timely response.

>

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax

light@portland.econw.com

Subject:     RE: AEAP1 Data Request 16 - Study 333 A, B

Date:        08/06  2:37 PM

Received:    08/06  2:52 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'sorensen@portland.econw.com', sorensen@portland.econw.com

             'light@portland.econw.com', light@portland.econw.com

CC:          John Cavalli, jcavalli@qcworld.com

             Yon Lee, ylee@qcworld.com

             'MaryO', mjob@pge.com

Tara,

Well, welcome back!  I haven't heard from you for a while.  I hope the

verification study is going well.  Sorry about the missing file.  Please

find attached a copy of the SQFT.SAS program.  If you have any other

questions, please do not hesistate to call or e-mail.  We'd be more than

happy to help in any way.

Have a nice weekend,

John Cavalli

Quantum Consulting, Inc.

2030 Addison St. 

Berkeley, CA 94704

(510) 540-7200

jcavalli@qcworld.com

-----Original Message-----

From: O Drain, Mary [mailto:MJOb@pge.com]

Sent: Friday, August 06, 1999 2:07 PM

To: 'cn John Cavalli'

Subject: FW: AEAP1 Data Request 16 - Study 333 A, B

CEEI data request: Tom Light needs a file.  Let me know expected

turn-around.

____________________

Mary O'Drain

DSM Policy & Evaluation

Pacific Gas & Electric Co.

(415) 973-2317

mjob@pge.com

> ----------

> From: 
Lee, Helen C (RRQ)

> Sent: 
Friday, August 06, 1999 10:15 AM

> To: 
O Drain, Mary

> Subject: 
FW: AEAP1 Data Request 16 - Study 333 A, B

> 

> Mary,

> 

> When do you think we can respond to this request?

> 

> Thanks,

> Helen

> ----------

> 

Subject:     AEAP1 Data Request 16 - Study 333 A, B

Date:        8/6/99 2:40 PM

To:          Helen Lee, HCL2@pge.com

CC:          Ron Helgens, RRH3@pge.com

             Tom Light, light@portland.econw.com

In verifying PG&E's CEEI programs (333a, 333b) I realized that the HVAC Therm workbook from Section 12 is linked to HVAC Linked Book (LOGIT).xls which was not included on the CDRom documentation disks.  If

you could email us a copy of that workbook we can continue with our verification efforts.

Thank you for your timely response.

Subject:     Fwd: AEAP1 Data Request 16 - Study 333 A, B

Date:        8/6/99 2:53 PM

To:          John Cavalli, jcavalli@qcworld.com

John, 

I just sent this request off as well.

Thanks for the other program.

Tara

In verifying PG&E's CEEI programs (333a, 333b) I realized that the HVAC Therm workbook from Section 12 is linked to HVAC Linked Book (LOGIT).xls which was not included on the CDRom documentation disks.  If

you could email us a copy of that workbook we can continue with our verification efforts.

Thank you for your timely response.

Subject:     RE: AEAP1 Data Request 16 - Study 333 A, B

Date:        08/06  5:05 PM

Received:    08/09  8:45 AM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

             'Lee, Helen C (RRQ)' 
, HCL2@pge.com

CC:          'Helgens, Ronald', RRH3@pge.com

             'MaryO', mjob@pge.com

             'Dilts, Barbara', BSD2@pge.com

             Yon Lee, ylee@qcworld.com

Helen, 

This is a second data request from Tara that I assume you will be receiving

separately.  I guess it will probably be referenced as AEAP1 Data Request 17

- Study 333 A, B?  Let me know if there is anything else you would like from

me to further document this request.

John

Tara,

Well, this might be confusing to explain, but I'll give it a try. 

The bottom line is that you do not really need the LOGIT workbook, and you

can effectively clear the links to that workbook without effecting any of

the results workbooks (Row 24 of the Final FR and Final Spill Tabs).

Now for the explination.  The LOGIT workbook was the first template that was

created for the final results workbooks.  To create the final workbooks,

Tabs from the LOGIT workbook were copied into the final workbooks.  When you

do this, you maintain links to the LOGIT workbook, even though the new tab

now resides in a new workbook.  Following me so far?

Well, the greyed out cells in the Final FR and Final Spill tabs are summary

cells, and are not used by any of the tabs that generate final results.

What should have happened was that the cells referencing the LOGIT workbook

should have been overwritten with new formulas.  This happened in the C24

cell of both worksheets, but the formula was never copied across the row to

the D24-N24 cells.  If you do that, you'll notice that some of the values

change to zero.  That is only because there is no reported therm impact for

those business types.  The original LOGIT workbook was created for kWh

impacts, which had impacts associated with the cells that changed from a

positive value to a zero. 

To cut to the chase, you can do one of four things:

1. Copy the C24 cell in both the Final FR and Final Spill tabs to the

D24-N24 cells.

2. Clear the entire 24th row in both the Final FR and Final Spill tabs.

3. Use the revised HVAC Linked Workbook attached below (where I already did

step 1, above)

4. Use the HVAC Linked Workbook (LOGIT).xls workbook attached, which I don't

recommend because it will only mean that you need to verify everything in

that workbook, which is totally unnecessary.

Sorry for the unnecessary hassle.  If I am not clearly explaining this, just

give me a call (510-540-7200) and I'll try to do a better job of it.

John

Subject:     Varying datasets

Date:        8/10/99 2:16 PM

To:          John Cavalli, jcavalli@qcworld.com

             Helen Lee, HCL2@pge.com

CC:          Ron Helgens, RRH3@pge.com

             Tom Light, light@portland.econw.com

John,

It seems that the custmdat.csv dataset that was included on the CDRom is different from the customhvac.ssd01 dataset from section 10 (4 observations in the .csv file vs. 36 observations in the QC SAS dataset).  I have also come across multiple datasets for which when I run a program with the input datasets provided, the output datasets are different from the copies of the corresponding output datasets provided on the CDRom(some seem offset, or shifted, some and I don't think effect the outcome, others seem different altogether).  Some of those programs are: peak_dc.sas, multob.sas, hmultob.sas.  Obviously the data mismatch affects subsequent datasets which utilize the datasets that the aforementioned programs output.  I am not sure if the programs we received vary from the ones QC used in the modeling, or if the datasets included on the CDRom are different from the ones used in the final analysis.  I believe it is the former, since the raw data in the Excel spreadsheets linked to determine the final calculations which I have created from running through your analysis.  One of note is the values for the group: Z APOS 
Adjustable Speed Drives, for practically all measures the SAS output has different values than in your raw spreadsheets (I have zeros for all therms).  I looked for some typos or lost spaces which we came across last year, do to a UNIX transmitting problem, and did not find anything unusual, posibly I missed something?  Unfortunately our timeline on getting to the bottom of this is very short.  I will continue verifying the spreadsheets with the results I have produced to determine the changes in the program effects.  Let me know if I can help you determine the source of this difference.

Tara

Subject:     RE: Varying Datasets

Date:        08/10  6:49 PM

Received:    08/11  8:52 AM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

             'Lee, Helen C (RRQ)' 
, HCL2@pge.com

CC:          'Tom Light', light@portland.econw.com

             'MaryO', mjob@pge.com

             'Helgens, Ronald', RRH3@pge.com

             'Dilts, Barbara', BSD2@pge.com

             Yon Lee, ylee@qcworld.com

Helen,

This is in response to another ORA Data Request for Study 333 A and B, dated

8/10.

Tara,

I'll address your e-mail in four parts:

1. The custmdat.csv file we sent you was wrong.  We have a customdat.xls

workbook as well as a customdat worksheet (i.e. a tab in the workbook).  It

looks like we sent you the wrong tab/worksheet.  Attached is the

customdat.csv that should work for you.  Sorry about the mixup.

2. The peak_dc.sas and pk_divdc.ssd01 files we sent you are correct.  What

you do not have is a second version of the imp_load.ssd01.  We actually ran

the compute_load.sas program once to create the divload.ssd01 and

imp_load.ssd01 files for use in compute_eflh.sas, and then ran the

compute_load.sas program again, with a slight modification to create a

revised imp_load.ssd01 file for use in peak_dc.sas.  Our documentation was

therefore not reproducable.  We have attached a new flow diagram (in Top

Down 5.0) describing how the process should have been documented for you,

along with a second version of the compute_load.sas program and the

imp_load.ssd01 file.  Again, sorry about that.  

The difference between running the compute_load.sas programs is that the

first run is used to generate equipment full load hours for HVAC equipment

assuming that a set of business types have similar operating hours as

offices.  The second run is used to generate peak duty cycles for HVAC

equipment assuming that the same set of business types have similar peak

operations as retail stores.  The set of business types are: grocery,

miscellaneous, restaurants, personal service, and warehouses.  These were

business types that were not end-use metered (EUM).  Initially these

business types utilized the results of the retail EUM data.  But, we found

that the retail establishments that were metered operated close to 24 hours

a day.  We were concerned that we would be overestimating the equipment full

load hours, so we used the office EUM results instead.  However, we still

used the peak period results from the retail data for these business types

because the peak period is less affected by the number of hours a business

is open.  It should also be noted that the retail duty cycles are lower for

retail than for office, and the duty cycles are used to calculate peak

impacts.  Therefore we were being conservative by using the retail duty

cycles, because they produce smaller kW impacts than if the office duty

cycles were used.  

3.  We did not find any problems with the multob.sas and hmultob.sas

programs.  We reran the programs using the SAS files and input files that we

sent you.  We then compared the output to the output we sent you and had

identical results.  Either, we can talk about this over the phone tomorrow,

or if you'd rather, you can send us the files you are using and we can see

if we are having the same problems.  My number is 510/540-7200 if you want

to give me a call tomorrow.

4. It sounded like you may have had other programs with similar problems.

Can you let me know what they are so we can look into it?  Also, you

mentioned something about the Z APOS Adjustable Speed Drives values being

zero, but I am not sure I am following why you think this might be.  At what

stage in the game did this occur?

John

Subject:     RE: AEAP1 Data Request 16 - Study 333 A, B

Date:        08/11  5:56 AM

Received:    08/11  8:51 AM

From:        Lee, Helen C (RRQ), HCL2@pge.com

To:          'Tara Sorensen', sorensen@portland.econw.com

             'John Cavalli' 
, jcavalli@qcworld.com

CC:          Helgens, Ronald, RRH3@pge.com

             O Drain, Mary, MJOb@pge.com

             Dilts, Barbara, BSD2@pge.com

             Yon Lee, ylee@qcworld.com

             'light@portland.econw.com', light@portland.econw.com

John,

Sorry for the delay in responding to your e-mail messages.  I was out of the

office on Monday and Tuesday.  I'll log this data request as AEAP 1, data

request 17. 

Thanks for keeping me "in the loop".

Helen

Subject:     RE: Varying Datasets

Date:        08/11  5:58 AM

Received:    08/11  8:51 AM

From:        Lee, Helen C (RRQ), HCL2@pge.com

To:          'Tara Sorensen', sorensen@portland.econw.com

             'John Cavalli' 
, jcavalli@qcworld.com

CC:          'Tom Light', light@portland.econw.com

             O Drain, Mary, MJOb@pge.com

             Helgens, Ronald, RRH3@pge.com

             Dilts, Barbara, BSD2@pge.com

             Yon Lee, ylee@qcworld.com

John,

Thanks again for the e-mail message.  This request will be logged as AEAP 1,

data request 18.

Helen

Subject:     RE: Varying Datasets

Date:        8/11/99 9:11 AM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Ron Helgens, RRH3@pge.com

John,

Thank you for the quick response, though it means I have to run quite a bit of code again.

I believe the problems with the multob.sas and hmultob.sas were an offset when I ran PROC COMPARE on the datasets.  Sometimes it is difficult to figure out which combination of variables make an observation unique.  However, I ran each program with the logall4.ssd01 provided on the CD, and the one I obtained from running dollsave.sas and thosee two datasets matched.  I have attached copies of those programs for your review to make sure nothing has been lost in the transmission.

Hopefully with these program modifications the problem with the Z APOS Adjustable Speed Drives might go away.  If not, I will try to let you know where things might be dropping out.  Unfortunately it is very difficult for me to tell.   

Tara

Subject:     Top Down

Date:        8/11/99 9:14 AM

To:          John Cavalli, jcavalli@qcworld.com

John,

We do not have the program Top Down.  Can you please fax me a copy of the revised chart?

Thanks, Tara

Subject:     FW: Varying Datasets

Date:        08/11  9:57 AM

Received:    08/11  10:11 AM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          Yon Lee, ylee@qcworld.com

             'MaryO', mjob@pge.com

             'Lee, Helen C (RRQ)', HCL2@pge.com

             'Dilts, Barbara', BSD2@pge.com

             'Helgens, Ronald', RRH3@pge.com

             'Tom Light' 
, light@portland.econw.com

Tara,

Yon reminded me that you will need to revise the peak_dc.sas program to use

the new impload2.ssd01 file, rather than the imp_load.ssd01 file.  Attached

is a SAS program with this change.

Yon will fax you the Top Down exhibit.  We'll also continue to look into the

multob.sas problem.

John

-----Original Message-----

From: Yon Lee 

Sent: Wednesday, August 11, 1999 9:38 AM

To: John Cavalli

Cc: 'yy'

Subject: RE: Varying Datasets

John,

We need to send an updated version of peak_dc.sas to Tara as well.

The new program has impload2.ssd01 as input as oppose to imp_load.ssd01

in the old program.

yon

Subject:     Test files

Date:        8/11/99 11:00 AM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

John,

For you review, please find attached:

1. MULTOB.DOC (SAS program)

2. HMULTOB.DOC (SAS program)

3. Data.trn (Transport Dataset including lodall4.ssd01, multall.ssd01, hmultall.ssd01 as well as postlog.ssd01 and hpostlog.ssd01 so you can compare the datasets after running the programs through the rest of section 12)

4. COMPARE.OUT (Output of PROC COMPARE program)

The PROC UNIVARIATE results at the end of MULTOB.SAS are identical for both datasets, but I can't seem to get them to match and then the problem compounds as this dataset flows through subsequent programs.  I hope it will be a simple solution that I am missing.  The HVAC PHREG results I get are the same as yours and the Lighting PROC MEANS match.  

Subject:     IMPACT97

Date:        8/11/99 12:32 PM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Tom Light, light@portland.econw.com

John,

I just got to running impact97.sas and it seems that for 3 observations the DEM_IMP, ENG_IMP, THM_IMP(for 1), SAE_ENG, SAE_DEM(for 2) SAE_THM(for 2) differ between our datasets.

The observations are:

1. ITEMID=2497, SITE_ID=2233

2. ITEMID=9371, SITE_ID=5290

3. ITEMID=9697, SITEID=3871

These ITEMIDs seem to come from ALLASD(our datasets match).  It seems that in the dataset IMPACT97(on CDRom) the variables mentioned were overwritten at some point in the program (or at another point?) since the values in IMACT97.ssd01 are different that what was in your ALLASD dataset.  It looks like a mismerge?  When I run the program it keeps the values found in ALLASD.

Let me know if you agree.

Tara

Subject:     SPILLOVER Respondents

Date:        8/11/99 2:22 PM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Tom Light, light@portland.econw.com

             Ron Helgens, RRH3@pge.com

John,

How are the "CanShorts" calculated that are used as a component of the Total Respondents in "Spillover97_NP.xls"?  There is a value of 1184.  I figured that the Nonparts are the number of observations in NPSURV97 (549) and the canvass is the number of observations in CANV97(though you have 2435 vs 2436?) and the number of participant respondents are the number of observations in PART97(860).

Please advise.

Tara

Subject:     RE: IMPACT97

Date:        08/11  2:46 PM

Received:    08/11  2:58 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          Helen Lee, HCL2@pge.com

             Tom Light, light@portland.econw.com

             'MaryO', mjob@pge.com

             Yon Lee, ylee@qcworld.com

             'Helgens, Ronald' 
, RRH3@pge.com

             'Dilts, Barbara', BSD2@pge.com

Tara,

It appears that the ALLASD.ssd01 dataset and calc_asd.sas file that you have

are an older version.  The SAS files for documenting the HVAC engineering

section 10 were copied over up to January 4th.  On January 11th we were

conducting the SAE analysis and discovered a problem with a few of the ASD

customers.  What we discovered was that the MDSS does not store the ASD

horse power for customers participating through the APOS program.  The HP

value is generally stored under the PNUMPUR1 variable, but for APOS

participants, this value was one.  This affected 3 customers.

So, we went back to the customer applications and to find horse power.  We

were able to identify this for one customer.  For the other two, the ASDs

were installed as part of larger projects.  Our engineer who went on site to

do the custom analysis for the other measures installed as part of the

project, said that he reviewed the ASD impacts and found the ex ante values

to be reliable. There are brief comments in the revised calc_asd.sas file

documenting this.

On January 11th, the calc_asd.sas file was updated to re-estimate impacts

for these 3 customers, and a new allasd.ssd01 file was created.

Unfortunately, we did not go back and update the Section 10 documentation

with these two new files.  Below, we have attached these revised files.

Once again, sorry for the inconvenience.

John

Subject:     Categorizing Efficiency

Date:        8/11/99 3:02 PM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Ron Helgens, RRH3@pge.com

             Tom Light, light@portland.econw.com

John,

Another question on the SPILLOVER spreadsheets...

From the exported text files CLSPLPRT.TXT and CLSPILL.TXT how did you determine the efficiency for totalling?  It seems most are determined by the CR117 field, but not for all.  How did you determine one with "." is really high efficiency in these spreadsheets?  And some with High Efficiency and Standard Efficiency are not included in their respective totals?  I am confused!

Thanks!

Tara

Subject:     RE: SPILLOVER Respondents

Date:        08/11  3:34 PM

Received:    08/11  3:45 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

             John Cavalli
, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Tom Light, light@portland.econw.com

             Ron Helgens, RRH3@pge.com

             'MaryO', mjob@pge.com

             Yon Lee
, ylee@qcworld.com

             'Dilts, Barbara', BSD2@pge.com

Tara,

The canvass survey was implemented in two phases.  In the first phase, we

survey all respondents, whether or not they had an HVAC or Lighting

adoption.  Once we hit around a couple thousand adoptions we felt that we no

longer needed to collect data on non-adopters.  So, we added a screener to

the survey that terminated the survey if a respondent did not make an

adoption.  After this point we collected data on a few hundred more

adoptions.  In the process, 1,184 customers were surveyed and terminated,

which the survey center would log as a "short complete".  This data was

never used for any analysis, except that it was needed as part of the

denomonator when calculating spillover (or adoption) rates.  Therefore, the

survey center never sent us a dataset corresponding to these points.

Attached is the final canvass call disposition, which shows that there were

1184 "short completes". 

Another thing you mentioned below was a discrepency between the canv97.ssd01

file having 2,435 or 2,436 completes.  There should be 2,435 and this is the

value that we should be using in the Spillover97_np.xls file.  We searched

through the excel file and only saw reference to 2,435.  If you can tell us

where you saw 2,436 noted, we can look into it.

John

Subject:     FW: Categorizing Efficiency

Date:        08/11  3:59 PM

Received:    08/11  4:10 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          'Tom Light', light@portland.econw.com

             Yon Lee, ylee@qcworld.com

             'Lee, Helen C (RRQ)', HCL2@pge.com

             'Helgens, Ronald', RRH3@pge.com

             'MaryO', mjob@pge.com

             'Dilts, Barbara', BSD2@pge.com

Tara,

The efficiency of the technologies adopted in the spillover analysis was

determined two ways.  First we looked at the technology, and determined

whether the technology was a high efficiency technology or whether it could

be either high or standard efficiency technology.  If the technology is

considered high efficiency, we considered all adoptions of that technology

to be high efficiency.  For these technologies we did not ask the respondent

whether the technology was high or standard, because we didn't need any

additional information regarding efficiency.  These technologies included

water chiller (cr105), reflective window film (cr110), all the controls

(cr11, cr112, and cr113), adjustable speed drives (cr108), energy management

system (cr109), and evaporative coolers (cr104).  In some cases, we made the

mistake of asking those who adopted evaporate coolers (cr104) about the

efficiency of their new equipment.  We always consider this type of cooling

equipment to be high efficiency, so the question doesn't apply, and we

disregarded the answer.  

If the equipment could be either high or standard efficiency

(cr100-cr103,cr107, cr115 and cr116) then we relied on the resondents answer

to cr117 (is the equipment standard efficiency or did you pay extra for high

efficiency?).  In the event they could not or did not answer this question,

they were handled as a "don't know efficiency" case.  

Hope this clears up your question.

John

Subject:     

Date:        08/11  4:06 PM

Received:    08/11  4:20 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          Yon Lee, ylee@qcworld.com

             'Dilts, Barbara', BSD2@pge.com

             'Tom Light', light@portland.econw.com

             'Helgens, Ronald' 
, RRH3@pge.com

             'Lee, Helen C (RRQ)', HCL2@pge.com

             'MaryO' 
, mjob@pge.com

Tara,

I've received so many requests from you, I thought it would be good to make

sure there is nothing outstanding that we've overlooked.  I think we have

been able to respond to all your requests with one exception, which is the

Multobs.sas issue.  We are still looking into that using the files that you

sent.  Other than that, are we all caught up?

One other thing is that I will be attending a conference most of next week.

I will be in Denver Tuesday through Friday (8/17-20).  Also, the following

Monday and Tuesday (8/23-8/24) I will be in Minneapolis.  If you could also

cc Yon Lee (ylee@qcworld.com) on all of your e-mail to me, we should be able

to be more prompt in our responses.  I will be checking both my e-mails and

voice mail while I am away, however.

John

Subject:     RE: SPILLOVER Respondents

Date:        8/11/99 4:49 PM

To:          John Cavalli, jcavalli@qcworld.com

CC:          Helen Lee, HCL2@pge.com

             Tom Light, light@portland.econw.com

             Ron Helgens, RRH3@pge.com

             Yon Lee
, ylee@qcworld.com

John,

The canv97.ssd01 file sent to us on the CDRom has 2436 observations:

Data Set Name: PGE7.CANV97                        Observations:         2436

Member Type:   DATA                               Variables:            1039

I believe all of the outstanding inquiries were answered (except for the MULTOB issue).

Thanks,

Tara

Subject:     Re: 

Date:        8/11/99 4:52 PM

To:          John Cavalli, jcavalli@qcworld.com

John,

This week is my last week before vacation, so I need to finish this verification by Friday.  I will be out for 2 weeks (returning after the deadline).  Hopefully we caught all of the problems today and I can finish the data verification tonight and write the report tomorrow and Friday. 

Thank you for all of your timely responses so this process stays efficient.

Tara

Subject:     RE: Test files

Date:        08/11  8:57 PM

Received:    08/12  8:47 AM

From:        Yon Lee, ylee@qcworld.com

To:          'sorensen@portland.econw.com', sorensen@portland.econw.com

CC:          John Cavalli, jcavalli@qcworld.com

             Yon Lee, ylee@qcworld.com

-----Original Message-----

Tara,

The data.trn transport file contains limlog4.ssd01 not logall4.ssd01.

Can you resend the transport file with just the logall4.ssd01 dataset?

Thanks,

yon lee

Subject:     Extra record in Can97

Date:        08/12  8:29 AM

Received:    08/12  8:48 AM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          Yon Lee, ylee@qcworld.com

             'MaryO', mjob@pge.com

             'Lee, Helen C (RRQ)', HCL2@pge.com

             'Dilts, Barbara', BSD2@pge.com

             'Tom Light', light@portland.econw.com

             'Helgens, Ronald' 
, RRH3@pge.com

Tara,

Regarding the extra record that you have in the Canv97.ssd01 file, it looks

like we sent you an earlier version again.  One record was deleted from the

flatfile (QCID=3579) because it had no siteid or billname. We believed that

it was a record produced by an interviewer who was being trained on the CATI

system.  The attached revised sas program, CM850810.sas, should be used to

read in the raw canvass data.  The only difference is that it has one extra

line of code in the

new file: 

if site_id = . then delete;

This should resolve the difference in our two canvass datasets.

John

Subject:     RE: Test files

Date:        8/12/99 8:51 AM

To:          Yon Lee, ylee@qcworld.com

Sorry about that Yon.  Try this file.

Tara

Subject:     RE: Test files

Date:        08/12  9:58 AM

Received:    08/12  10:11 AM

From:        Yon Lee, ylee@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

Tara,

I'd like to make an additional request from you.  Can you

send me the dataset logall3b.ssd01 and the sas files

dollsave.sas & logsurv.sas.  The logall4 dataset you just

sent me did not match our logall4 dataset.  I'm wondering if

you might have an earlier version of the sas programs.

thanks,

yon

Subject:     multob.sas issue resolved

Date:        08/12  12:18 PM

Received:    08/12  1:21 PM

From:        John Cavalli, jcavalli@qcworld.com

To:          'Tara Sorensen', sorensen@portland.econw.com

CC:          Yon Lee, ylee@qcworld.com

             Christie Torok, ctorok@qcworld.com

             'MaryO', mjob@pge.com

             'Dilts, Barbara', BSD2@pge.com

             'Tom Light' 
, light@portland.econw.com

             'Lee, Helen C (RRQ)', HCL2@pge.com

             'Helgens, Ronald', RRH3@pge.com

Tara,

Well we finally figured out what is going on with the multob.sas problem.

Both the logall3b.ssd01 and logall4.ssd01 files you sent were sorted

differently than our version.  Because of a proc sort nodupkey in the

multob.sas program, you ended up keeping different observations than our

version did.  Why your PC is sorting the files differently than ours is a

mystery to me, but not a suprise given my experience with SAS.  

If you were to sort the logall4.ssd01 file such that it was identical to our

logall4.ssd01 file, then the output of multob.sas (multall.ssd01) would be

identical to our output on the CD.

It should also be noted that the proc sort nodupkey keeping a different set

of records is not an issue to the analysis (which is why you get the same

final results).  In the multob.sas code, the first data step outputs a

record for each installation that is identified in the survey from the

BR100-123 questions.  Because the logall4 program can contain multiple

observations for the same participant (each part has one record associated

with each item in the MDSS), we would have multiple records for each

installation that is identified in the survey.  So we need to run a proc

sort nodupkey by site_id to elminate the duplicate survey installs. 

The information in the dataset include a number of variables from the MDSS.

Therefore, if there is a customer with multiple items in the MDSS that has

did an install outside of the program that was identified in the survey, the

remaining record after the nodupkey is performed could have one of a set of

MDSS variables.  This set of MDSS variables is never used for records

associated with survey installations, so it doesn't matter which MDSS record

the nodupkey option keeps. 

I hope all this is clear enough.  If you want to talk about it further, let

me know,

John

Appendix B: “Review Memo for PG&E Study #349: CEEI,” Ken Keating

MEMO

To:                       
Scott Logan, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 21, 1999  

Subject:
Review Memo for PG&E Study  # 333B:  CEEI HVAC

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric                        


Study ID: 333B 

Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1997

End Use(s):  HVAC

2.  Utility Study Title:  “Evaluation of Pacific Gas and Electric Company’s 1997 Commercial Energy Efficiency Incentives Program:  HVAC Technologies”

3. Type of Study:  1st Year Load Impact Study                

 Required by Table 8A: Yes.

4. Applicable Protocols: Tables 5, 6, 7, and C-4. 

Study Completion: March 1, 1999 
Required Documentation Received:   Yes                    

Retroactive Waiver: As approved January 20, 1999:   Allowed the use of self-report methods to estimate net-to-gross in cases where the discrete choice model or LIRM failed to provide statistically reliable results for a particular technology. 

5.  Reported Impact Results;

Average Annual Gross Load Impacts:  

HVAC:  Peak:  7,445 kW (0.00017 kW per designated unit; 0.89 realization rate).   Energy:  29,698,734 kWh
 (0.65926 kWh per designated unit; 0.97 realization rate
).  Therms: 23,811 (0.00053 therms per designated unit; 1.00 realization rate)

Average Annual  Net Load Impacts:

HVAC:  Peak:  6,052 kW (0.00013 kW per designated unit; 1.07 realization rate).  Energy: 24,813,777 kWh (0.55082 kWh per designated unit; 1.18 realization rate)  Therms:  19,267 therms (0.00043 therms per designated unit; 1.08 realization rate ).

Net-to-gross ratios:   0.836 for peak, energy, and gas impacts.

7. Review Findings:

(a) Conformity with Protocols:  The study is generally in conformity with the protocols and the approved Retroactive waiver, with the exception of not quantifying deferred free-ridership.

(b) Acceptability of Study results: This very important study clearly needs a verification report. Recommendations:  Pending a Verification Report, the recommendation is to accept the results as claimed – modified per footnote 1 of this Review Memo --  in Table 6 of  the Study.

OVERVIEW

The Commercial Energy Efficiency Incentives Program is a shared savings program for purposes of shareholder incentives.  As such, the actual ex post evaluation results from the first year load impact study are important to the calculation of that shareholder incentive.  Approximately 11% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI HVAC technologies, and of that, 97% is due to the non-PSP commercial  HVAC end use.  Therefore, $2.356 million dollars in shareholder incentives are at stake in this load impact study.  Study results, therefore, will be carefully reviewed through  a Review Memo and replicated with a Verification Report.
This study was conducted in a manner that is similar to the impact analysis of Lighting end- use technologies for the PY97 CEEI program (Study 333A) and therefore shares similar strengths with that study.   In general, the Company and their contractor appear to have prepared a detailed load impact study that is in excellent conformity with the measurement protocols, including the retroactive waiver that is applicable
.  The potential issues raised in this review memo relate to the self-report approach to estimating the net-to-gross ratios (NTG).
REPORTED IMPACT RESULTS:

Based on Table 6 from the study, the following claims were made for impacts:

Average Annual Gross Load Impacts:  

HVAC:  Peak:  7,445 kW (0.00017 kW per designated unit; 0.89 realization rate).   Energy:  29,698,734 kWh (0.65926 kWh per designated unit; 0.97 realization rate
).  Therms: 23,811 (0.00053 therms per designated unit; 1.00 realization rate).

Average Annual  Net Load Impacts:

HVAC:  Peak:  6,052 kW (0.00013 kW per designated unit; 1.07 realization rate).  Energy: 24,813,777 kWh (0.55082 kWh per designated unit; 1.18 realization rate)  Therms:  19,267 therms (0.00043 therms per designated unit; 1.08 realization rate ).

Net-to-gross ratios:   0.836 for peak, energy, and gas impacts.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The energy impacts in the Study are based on a three-stage approach: 1) independent re-estimation of engineering priors based on data collected by phone, on site, including metering (30 sites) and using engineering algorithms; 2) a load impact regression framework that included the engineering priors from step 1 and the actual pre and post program monthly bills for both the lighting and HVAC participants; and 3) a two stage discrete choice model to estimate both free-ridership and spillover for central air conditioning and “other HVAC” technologies, and self-reported free-ridership and spillover for the other technologies.  This technology-specific approach to the NTG analysis was explicitly allowed by the 1/20/99 retroactive waiver.  The demand impacts were estimated using the first and third steps, since there were no applicable billing data.  

The participant sample was 443 CEEI participants who installed program HVAC measures (including 156 on-site visits), 549 nonparticipants for a comparison group for the Load Impact Regression analysis, and 3619 nonparticipants from a canvass survey for purposes of the NTG analysis. The samples were selected to meet the precision estimates of the Protocols, based on pre-program consumption, and stratified by energy consumption and building type. Because there were only 1,337 sites with HVAC installations under the 1997 program, the sampling technique for participants was to attempt a census of all appropriate sites. The nonparticipant sample was drawn to match the consumption and building type characteristics of the participant sample.  

The first stage of the load impact regression model used nonparticipants to provide a relationship, by building type, of the post-program consumption based on the pre-program consumption and actual weather.  This was used as a predicted future baseline in a simultaneous regression equation involving the participants, in which the predicted change in consumption based on how the participants would have changed if they had acted only like the nonparticipants, was used as the dependent variable.  The model included engineering estimates of load impacts in each participant building for lighting, HVAC, and other miscellaneous measures (e.g., an energy efficient  motor), as well as changes in the facilities undertaken by the participants during the period under study.
  The SAE coefficients that resulted were interpreted as that portion of the engineering estimates prepared for the evaluation that was evidenced in the actual billing data for the participants.   The new results were then compared to the ex ante estimates of gross load impacts provided in the E-3 Tables of the first earnings claims to calculate the gross “realization rate” as defined by the Protocols.

The NTG (for net load impacts) was approached in three ways: (1) self-reported responses to a telephone survey about free-ridership and participant and nonparticipant spillover; (2) the inclusion of a Double (and single)Mills Ratio approach within the Load Impact Regression (SAE) Model as a net billing model; and (3) a two-stage discrete choice model to estimate free-ridership and spillover.  The Study’s NTG results were based on the discrete choice results for sites receiving Central Air Conditioning  (CAC) measures and those classified as “other HVAC” measures.  The NTG for all other HVAC measures (adjustable speed drives, set-back thermostats, window film, water chillers etc.) was based on self-reported intentions and influences.   The final net realization rates were the ex post net load impacts compared to the ex ante net load impacts estimates.

Evaluation Issues:  

The evaluation contractors have done an excellent job of explaining what they did, what they tried, and why they selected the options that they had selected. The cumulative effect of prior settlements, the applicable retroactive waiver, the care taken to account for problems that arose over four prior rounds of studies and reviews, and the careful explanation of this year’s study dramatically reduced the number of potential issues with this study.  

Net-to-Gross Analysis

The study authors are basing some of their NTG ratios on the two-stage discrete choice model.  They could have used the self-report approach if the discrete choice models had not produced statistically robust results according to the January 20, 1999 retroactive waiver.  The authors felt that this was unnecessary for the most frequently installed measure – central a/c (with 290 installations)  -- and “other HVAC,” with only 5 installations. They indicate that the self-report results for these same technologies are substantially lower than the discrete choice model results – 0.53 and 0.66 versus 0.85 and 0.89 – but slightly lower than the Double Mills ratio approach (Exhibit 3-46).   It would appear that a substantial amount of the net benefit for the program depends on the statistical reliability of the discrete choice modeling effort – with the “other HVAC” appearing to be particularly marginal.

If the discrete choice model is not found statistically reliable in the Verification Report for the measures for which it is used, it is important that the self-report approach be an appropriate substitute.  In addition, it is important that the self-report approach be acceptable anyway, because it is used to estimate the NTG for most of the measures in the program. 
It is thus important to point out two issues within self-report approach.  Although the impact may not be expected to major, a test of the sensitivity of the reported impacts of participant and nonparticipant spillover to the analytic decision to treat participant and nonparticipant knowledge of the Program which was identified as “slightly influential” (sp180 and sp110) in the decision to purchase high efficiency equipment as spillover would be warranted. 

Basically, due to the high leverage of the few spillover cases in the very large population of nonparticipants, and even within the participant group (due in part to the higher avoided costs ascribed to each participant spillover action), a change in the identification of the absolute cases of spillover could produce substantially less spillover.  If respondents saying “slightly influential’ – a possible demand effect of the survey – were considered not to represent spillover, the 6.5 nonparticipants reporting spillover and the 15.1 participants used to calculate spillover could have resulted in half or less of the spillover eventually calculated.  Each case of identified spillover has extremely high leverage.  Currently the spillover being counted from the self-reports in the final net-to-gross (0.21 according to Exhibit 3-47) is twice as high as for the lighting technologies and almost twice as high as the results from the discrete choice modeling.  This is a very large impact on the net benefits.

In addition, the Study has failed to conform completely to the Quality Assurance Guidelines of the Protocols in that they have failed to report on “deferred free-ridership,” which can be calculated if a self-report approach is used, and, in fact is required by the Quality Assurance Guidelines for self-reported NTG.  The argument has been that deferred free-ridership – would have taken the action without the program more than a year into the future – should not affect “first year load impacts,” but it is the only opportunity to capture the effect for the subsequent load impacts and report it.  This can not be captured in the Verification Report unless the questions were asked and documented in the files.  Nevertheless, in the case of any adjustment concerning net program effects, this failure to capture what might be a significant effect should be considered.
CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is mostly in conformity with the Protocols of Table C-4 and Table 5, but misses the deferred free-ridership examination in the Quality Assurance Guidelines.
Tables 6 and 7 Reporting Protocols. The Study includes suitably detailed Tables 6
 and 7.

Summary Recommendation:

Based on a review of the text of the study, this is a reasonably good ex post evaluation, but the importance of this evaluation requires a Verification Report. Regardless of whether the Verification Report rejects the econometric approach, the self-report results should tested for sensitivity to the self-report scoring algorithm used by the Company to estimate spillover, and any decisions to adjust the results should consider the failure to quantify deferred free-ridership.
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� The Study, 2-1. 


� Ibid. 2-2. Advanced Performance Options is also noted as a program option, but there is no provided description.


Customized Efficiency Options are also noted as a program option, but there is no provided description.





� Lighting retrofits cause negative therm savings when less heat is produced by more efficient lights increases gas heating system workload.


�The Study, 3-69. 


� Section 2A of Table 6 indicates that these are MWh, instead of kWh, but kWh is consistent with the text of the report and section 2B of Table 6; the MWh is clearly a typographical issue.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.


� One of the fascinating aspects of the study is that after more than a decade of running DSM programs, the load impact estimates made by the program implementers remain so dramatically flawed, on an engineering basis alone.  In aggregate the estimates are close to ex post estimates, but the variability among site by site results is striking.  Refer to Attachment 1 of the Study that details the findings of the ex post engineering analyses:  0.70, 0.16, 0.43, 1.36, 1.44, and 4.31 are examples of randomly selected gross engineering realization rates.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.


� The Company’s consultants argued at length in both 333A and 333B about criticisms of this aspect of the modeling that they received as part of last year’s AEAP Verification Report and discussions with the verification contractor, ECO-Northwest during the subsequent year.  Attached as Appendices to the Studies were the Company’s rebuttal from the AEAP last year on this modeling issue and the recommendations of the CPUC Independent Reviewer.  All this despite the fact that the case was “settled” last year, because the Company’s contractors intended to use the same approach again this year (with enhancements).  In addition, the contractor in this Study, 333B, provided extensive documentation of alternative model specifications.  This review found the arguments and sensitivities provided by the contractor for 333A and 333B to be convincing.


� This is not to say that the program effect isn’t, in fact, confounded by the possibility of market effects.  The finding of concurrently very high levels of free-ridership and very high levels of spillover may indicate that the respondents are having difficulty discerning program influence from their own intentions.  A long-term program with serious trade ally interaction may have made the distinctions between net program effects and market effects hard to elicit.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.
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