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PG&E - Study 404d
Commercial Traffic Signals
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 traffic signal measures that were paid rebates in 1998 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.  

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.

· Difference-of-differences analysis of the NTG ratio.

ECONorthwest’s verification efforts include:

· Evaluation of the Study.

· Replication of the self-report results.

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

· Recommendations to the ORA.

The purpose of this effort is to verify the robustness of the findings obtained by PG&E, and ensure consistence with the M&E Protocols relating to this study.  It should be noted that the results of this study are not being incorporated into an earnings claim at this time.

Programs Studied
Retrofit Efficiency Options Program (“REO”)

“The Retrofit Efficiency Options REO Program provided a choice of incentives, including financing, design and implementation assistance, to commercial, industrial, and agricultural customers who install specific energy efficiency measures.  Customers were eligible to apply for low-interest financing through PG&E’s Capital Advantage Program or design and implement assistance through PG&E’s Tailored Energy Planning Assistance option.”

“The REO Program focused on a limited number of proven cost-effective technologies and provided prescriptive incentives for energy efficiency improvements.  The REO program covered measures too complex for Retrofit Express, but hose that could still use a prescriptive rather than a customized application approach.  The prescriptive incentives were based on typical cases as defined by multiple parameters.  Applicants completed pre-approved standard calculation worksheets to request project incentives.”





Methodologies

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

· Engineering estimates of gross energy and demand impacts were developed for each customer and retrofit measure using a calibrated engineering model. A retroactive waiver, approved in May of 1999, states PG&E’s methodology for conducting the pre-98 CEEI evaluation for the traffic signal end use.  

· Adjusted 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 the absence of the program.  

· Net savings were estimated using an SAE model using both participants and non-participants in the same regression. The introduction of a mills ratio could not be performed because of the limited number of participants and non-participants in the sample frame.  Similar, a discrete choice analysis could not be performed due to the relatively small sample size.  

· A difference-of-differences approach was also used to estimate the net load impacts. Two distinct specifications were applied.  The results of this analysis were deemed biased by Quantum due to the fact that there was little comparison group load impacts and the self-report results indicated that the traffic signal end use had a significant amount of free-ridership.  

· Telephone survey information was used in an effort to generate “self-report” estimates of free-ridership and spillover.  The results of the self-report analysis were used to estimate the final net-to-gross results presented in the Study.  

Summary of Findings

This is a strong study in its documentation and analysis.  The methodologies employed in the analysis were judged to follow measurement protocols set forth by the California Public Utilities Commission (CPUC). The following results summarize the main finding of the Study:

· Overall, net annual savings for the traffic signal end use in the Commercial sector is estimated to be 1,921 kW and 15,945,168 kWh.  Approximately 91% of PG&E’s ex ante net kW savings and 86% of the ex ante kWh savings are being realized. 

· Gross realization rates for the traffic signal end use in the Commercial sector are 0.987 for kW and 0.935 for kWh. 

· The ex post NTGR for the traffic signal end use is estimated as 0.828 for both kW and kWh.
· 
Recommendations to ORA

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

Data and Documentation Quality

Data

Files were provided on six compact disks, and no trouble was encountered reading them. ECONorthwest encountered no problems with any aspect of Quantum’s provision of data.

Documentation

The Study provided generally helpful documentation.  The report contained a thorough description of the methodology used and helpful exhibits.  Quantum also provided a separate document that discussed the technical aspects of the data development and procedures used to obtain the Study’s results.  

The Study was thorough in describing additional modeling techniques Quantum employed in their analysis. 

Replication and Analysis
Analytic Approaches of the Study

Several alternative methods were explored for deriving the NTG ratios to be applied to the gross engineering impact estimates to yield net ex post impact results.  The varying methods allowed for comparison between modeling techniques.  Unfortunately, due to the limited survey sample size, both the net billing regression analysis and the difference-of-differences approach most likely resulted in biased estimates of net program savings.


Gross Billing Model

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

· Annualized energy use during the pre-period at intersection i;

· Dummy variables for non-participants indicating that a retrofit of LED lights occurred outside the pre-1998 CEEI program interacted with pre-period energy use (kWh).

· A dummy variable for non-participants indicating that a change took place at intersection i that increased energy use (kWh). 
The second stage of the gross billing model was the estimation of post-period kWh for intersections in the absence of these incentive programs.  This was achieved by using the pre-period energy use coefficients obtained from the baseline model, applied to all participant. 
The third step in the gross billing model was a regression on both participants and non-participants.  The dependent variable was actual 1999 kWh minus 1999 kWh predicted from the baseline estimation equation.  Independent variables included:

· Participant engineering impacts for intersection i;

· Dummy variables for participants and non-participants indicating that a retrofit of LED lights occurred outside the pre-1998 CEEI program interacted with pre-period energy use (kWh).

· A dummy variable for non-participants indicating that a change took place at intersection i that increased energy use.

The coefficient estimate on the engineering estimates of program energy impacts is the SAE coefficient for the traffic signal end-uses. 

Net Billing Model

The same set of participants and non-participants used in the gross billing regression model were used in a single SAE regression, with the goal of deriving net savings coefficients. The net and the gross billing analysis approach are identical except non-rebated LED installations are not controlled for in either stage of the regression model.  This implies that non-participant changes in energy use due to non-rebated LEDs are natural conservation and allow one to make inferences about participant free-ridership. 

For the net billing analysis, the inclusion of the mills ratio to correct for self-selection bias was not performed. Despite the fact that the results of the net billing model produced statistically significant coefficients, the values were not used by PG&E as the final NTG ratios for savings and realization rate calculations.  Due to the limited sample size and inability to correct for self-selection bias, the results of the net billing analysis are likely to be biased to some degree. 

Difference-of-Differences Approach

The second approach used to estimate first year net load impacts is the difference-of-differences approach.  Two methods were used to estimate net saving under the difference-of-differences approach.  The difference-of-differences approach consists of comparing mean pre and post energy consumption of participants and non-participants.  This approach is the most simplistic approach utilized in the Study.  

The results of the two difference-of-differences approaches used in the Study are similar to the results obtained from the net billing analysis.  However, because of the simplistic nature of this approach, the results are most likely biased and were not used by PG&E as the final NTG ratios for savings and realization rate calculations. 
Self Report Approach

This approach employed survey responses to questions designed to detect free-ridership and spillover behavior. 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 the rate at which the participants and the non-participants population is adopting non-rebated high-efficiency traffic signal equipment as a result of the being influenced by the CEEI. 

The results of the self-report analysis were used to adjust the engineering estimates of program energy, demand, and therm impacts for the traffic signal end uses.  This adjustment produced final net ex post estimates of program energy and demand impacts for traffic signal technologies.  The estimates include effects of both free-ridership and spillover.
Replication Efforts

A load impact study for the traffic signal end use in PG&E’s commercial sector has not been completed in previous years. For this reason, ECONorthwest performed a more detailed verification on this study that other PG&E CEEI load impact studies submitted this year by Quantum.  

The verification effort performed on the billing and NTG analysis 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.  In addition, a concentrated effort was used in analyzing the models utilized in the Study, 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

No problems were encountered in the replication of data development steps carried out in the SAS code.

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





� For the net billing analysis, the inclusion of the mills ratio to correct for self-selection bias could not be performed.  Furthermore, the difference-of-differences technique most likely overstated the level of net savings for reasons discussed in the Study.
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