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Southern California Edison - Study 567

1997 Commercial Energy Efficiency Incentive Program Evaluation

Introduction and Executive Summary

This report is a Verification Report (VR) of Southern California Edison’s (SCE) study of first year load impacts for its 1997 Commercial Energy Efficiency Incentives (CEEI) program.  

The VR is organized in five sections.   The first section contains this introduction and the executive summary of our findings, along with a brief description of the programs studied and their methodologies.  Our recommendations for the Office of Ratepayer Advocates (ORA) is also provided within.  Section two discusses the data and documentation supplied by SCE.  The third section reports the efforts in replicating the data flow and analytical approaches used by SCE.  The fourth section details our modifications to the data flow and analytical procedures.  The final section presents our recommended changes to the filing parameters.  Two  appendices are included, which contains the Review Memorandum prepared by Dr. Kenneth Keating for this Study as well as any relevant correspondences.  

The 1997 Commercial Energy Efficiency Incentive Program Evaluation (the Study), performed by Regional Economic Research, Inc. (RER), evaluated the gross and net energy and demand savings of Southern California Edison's (SCE’s CEEI) Commercial Energy Efficiency program.  RER used a combination of billing analysis,  engineering review,  statistically adjusted engineering analysis, and efficiency choice analysis for both program participants and non-participants to determine the estimated savings for SCE's commercial sector.  The study examined electric usage and purchase decisions by program participants and non-participants.  On-site and decision-maker surveys were conducted by the engineering firm ADM Associates (ADM).

Program Studied

SCE's 1997 Commercial Energy Efficiency Incentive Program (97 CEEI) provided monetary incentives to commercial utility customers for installing certain energy-efficient equipment as part of a retrofit program.  Measures eligible for financial incentives include the following:

· Efficient plant improvements - retrofits consisting of customized process-specific enhancing measures.

· Retrofits of air compressors and air compressor systems.

· Industrial Relighting - lighting retrofits for process-related areas.  

· Improvements in Chilled Water Systems - these include chillers, chilled water pumps, condenser pumps, cooling towers, and air handling distribution systems. 

· Energy Management Systems (EMS) - hardware and software systems that control energy usage within a building or process include lighting controls, space conditioning controls, commercial process controls, process controls, and water services controls.

· Supermarket Energy Optimization (SEO) - SEO applies to most aspects of food stores including lighting, space conditioning and commercial process.

· Variable speed drives - designed to provide energy savings for hydraulic pumping systems in agricultural and water service uses.

· Indoor and outdoor lighting system replacements and modifications - daylight system controls and de-lamping.

· LED exit signs.
· Packaged air conditioning units and heat pump units exceeding certain efficiency ratings.

Predominantly installed measures in the PY 97 CEEI Program include ASD's for motors and space conditioning equipment, energy management systems (EMS's) for space conditioning and lighting, indoor lighting system modifications, and LED exit signs.

There were approximately 514 coupons written under the PY 97 CEEI Program.  These coupons were written not only for individual sites, but for companies with chain outlets and multiple accounts at the same sites.  These coupons represented 1,044 different sites, with a site defined as a premise or premises served by a single account of group of accounts where the service name is the same, and the premise or premises are on the same side of the street and/or share the same transformer.  Of these 514 coupons, 318 coupons representing 875 sites were identified as participants in the 97 CEEI.

The measures installed in the PY 97 CEEI Program were predominantly:

· ASD's for motors and space conditioning equipment;

· EMS's for space conditioning and lighting;

· indoor lighting system modifications; and 

· LED exit signs.

Methodologies

The Study  used a combination of billing analysis, engineering review, statistically adjusted engineering analysis,  on-site surveying, end-use monitoring and efficiency choice modeling  for both program participants and non-participants to determine the gross and net estimated savings for SCE's commercial sector.  Data sources included copies of program records, extract files from SCE's billing/customer data, weather data, on-site and decision-maker survey data, end-use metering data and engineering estimates.

Summary of Findings

The following issues summarize the main finding of the Study:

· “Statistically Adjusted Rates
” - the “statistically adjusted rate” for indoor lighting is 0.88; for HVAC it is 0.83; for process it is 1.20.

· Net-to-Gross Ratios -  the NTG for lighting is 0.77; for HVAC,  the NTG ratio is 0.89; for process,  the NTG is 1.00.

Recommendation to ORA

ECONorthwest  recommends that the “statistically adjusted rates” and NTG ratios be accepted as shown in Tables 5-5 and 5-6 at the end of this report,  and that the ORA seek a 10% reduction in shareholder earnings to protect the ratepayers from the potential overestimates of impacts.  

Data and Documentation Quality

The data and documentation were generally good, although all files necessary to replicate the analysis were not initially provided. The data and documentation that were provided were well-organized.

Data

The datasets and programming code for this Study were made available on a compact disk.  The files were organized into two folders:  

· DATA - the DATA folder contained a total of sixty-four files:  twenty-three raw datasets in comma delimited format (CSV extensions) , twenty-two SAS export files (some of which were folders containing multiple SAS data sets), and two files with a UX extension containing the decision maker survey data.  There were no problems opening or reading any of these files.  

· CODE - the CODE folder contained twenty-two files of SAS code in MS-DOS text format (DOS extension).  There were no problems bringing the text files into SAS. 

However, there were several problems.  A source file necessary to run one of the SAS programs was missing.  Program code used to pull the nonparticipant sample was missing.  The source files, code and amended versions of the SAS code were provided within a day or two via electronic mail when requested.   RER was extremely cooperative and prompt in responding to ECONorthwest's data requests.

Documentation 

The Study was well-documented with copies of SAS code, the Report, and on-site survey instrument provided.  The documentation was organized into two binders:

· The first binder contained the Study Evaluation report (the Report), entitled, 1997 Commercial Energy Efficiency Incentive Program Evaluation - Study 567.  The Report contained approximately 95 pages documenting methods and findings, along with approximately 40 pages of Appendices, including copies of the on-site and decision-maker survey instruments used by ADM, as well as Tables 6 and 7 required by the Protocols. 

· The second binder contained information relating to database development.  This information included prints of SAS code used to develop the data sets and coefficients, SAS Proc Contents dataset descriptions, flow charts, some partial file dumps and program output.  In addition, the binder contained a summary description of the development of the different components of the database. The SAS code contained some annotation, which assisted in following the data flow.  However, many important variables were unlabeled and the variable names themselves were not descriptive which made it difficult to recognize what the data represented and follow the information down through the programs.

The quality of the documentation is improved from the previous year, although an overall flow chart of the flow of data for the entire study from raw data to final analytic data set(s) detailing the programming chronology would be most helpful. Flow charts for each analysis step were very good, detailing all input and output files.  The tables describing the source and/or content of the files (both data and code) were extremely useful.   

Replication and Analysis

Review of Dataflow and Analytic Approach(es)

This Study integrated and analyzed data from several different sources.  The ultimate goal of the analyses was to produce estimates of gross and net program impacts on demand and energy. 

The evaluation of the PY 97 CEEI Program involved several different analyses: the development of an integrated database of monthly observations used to estimate the statistical adjustment rates, and an efficiency decision model to estimate the NTG ratios.

Statistically Adjusted Engineering Model
An integrated database was developed consisting of monthly consumption and weather observations for each site and a set of variables used to fit the statistically adjusted engineering (SAE) model specification.   Data sources included program data, weather data, consumption data, on-site survey data and engineering estimates.  

The sample design for the on-site survey used a modified census of program participants who installed HVAC, indoor lighting, and process measures. The process of identifying sites from coupons resulted in a sampling frame of 875 sites.  After further screening, the final participant sampling frame consisted of 289 coupons representing 731 sites.  A census was attempted of all sites except chain or multiple groups with more than three sites; in which case the groups were sampled. RER selected 334 sites for the sample in anticipation of a 90% response rate of 300 completed surveys;  291 surveys were completed.    

The sample design for nonparticipants required a completed sample of 200 nonparticipants.  Nonparticipants were screened using criteria such as incompleteness of billing data, recent (last 12 months) participation in an SCE on-site survey, participation in other SCE 1997 customer surveys or DSM programs.  Those nonparticipants who passed through the screens were then stratified using  the same stratification scheme used for the participant sample, based on annual consumption and building type. The resultant sample frame consisted of 285, 981 sites.  RER selected 200 sites for the sample and completed 200 surveys. 

Billing data from SCE was matched appropriately to sites and calendarized to represent monthly observations. A database of  engineering savings estimates calibrated for lighting, HVAC and process along with completed survey data, weather and billing data was combined into one final integrated data base.  This data base was used to run the SAE regression model that produced the statistical adjustment rates.  These rates were multiplied by RER's engineering estimates of gross savings to produce the adjusted gross savings. 

The 1997 CEEI SAE model is a "change form" model, in which the dependent variable is the change in energy consumption for a site over a 12 month period.  Independent variables cover all eligible space conditioning, indoor lighting, process and refrigeration program measures, as well as separate terms for non-eligible lighting and space conditioning measures.  The model exhibited evidence of autocorrelation and heteroskedasticity, and a generalized least squares approach was employed to mitigate these two concerns.  Outliers were reviewed extensively, and some data was excluded from the model for some or all time periods.  Coefficients obtained from the model were multiplied by RER’s engineering estimates of gross kWh and kW savings to obtain “adjusted gross savings” kWh and kW values.  These values were juxtaposed with SCE’s ex ante verified gross savings kWh and kW values.

Estimating the NTG Ratio
Estimating the NTG ratio involved  the development of two different models:  a participation model and an efficiency choice model.  A decision-maker survey was employed to collect information on energy efficiency decisions for the NTG analysis.  Decision-maker surveys were conducted at the same time as the on-site surveys.  Fewer decision-maker surveys were completed than on-site surveys (234 participant, 185 nonparticipant), due to unwillingness on the part of some customers to spend the time necessary to complete the survey, or the unavailability of the appropriate decision-maker.

Participation Model

Because of the binary nature of the decision to participate in the program, the participation equation was specified in logistic form as:

PARTi = e f(Xi) / 1 + e f(Xi)     

where f(Xi) represents an attractiveness function for participation, including such elements as facility ownership, importance of energy efficiency to the customer, site square footage, percentage of operating costs represented by energy costs.  The discovery of inherent errors in SAS procedures designed for logistic regression forced the abandonment of such procedures for a log-odds specification:

ln[PARTi + v / 1 - PARTi + v] = f(Xi)

where "v" is a small value added to the numerator and the denominator to account for the binary nature of PARTi,  avoiding division by zero.  The Mills Ratio generated by the model was extremely highly correlated with the participation variable, apparently because of the difference between the case weights for participants and nonparticipants.  As a result, the square roots of the case weights were used in the estimation process.  A procedure attributable to Ben-Akiva was applied to correct the resultant bias in the estimate of the intercept term.

Two generations of the efficiency choice model were created:  one with all variables included in the original specification, and the second using only those variables from the original model with t-values greater than 1.0.

Efficiency Choice Models

The efficiency choice models were estimated using data from customers who had completed decision-maker surveys.  Model specification included terms for ownership,  square footage, an efficiency index for each end use, average monthly heating degree days, the Mills Ratio from the participation model (to correct for self-selection bias), and a term indicating that financial and technical decisions for equipment purchases rest in the same person. Again, two generations of the model were created: one with all variables included in the original specification, and the second using only those variables from the original model with t-values greater than 1.0.

The NTG ratio was specified using output from the participation model and the efficiency choice model as follows:

NTG Ratioik = (EFFik /PARTi) / EFFik
This definition was used to estimate the NTG ratios for the lighting and HVAC end-uses.  A simple difference-of-differences approach was used for the process end-use, because no nonparticipants adopted process measures during 1997.

Replication Efforts

The data and files provided were organized easy to read.  RER was extremely cooperative and responsive to data requests and questions regarding the analysis.  The code was not excessively annotated; yet enough to get a basic understanding of what was occurring throughout each program.

Review of Database Development

Most of the data sets and code necessary to replicate this analysis were provided, as previously described in the Data and Documentation Quality section of this report.  However, submitting the SAS code provided did not always produce identical copies of the output datasets RER provided on the CD-ROM.  Several SAS programs would not run at all, and amended versions of the programs had to be provided by RER.  In addition, a key intermediate data set produced in the middle of the analysis was missing several data elements necessary to continue the analysis.  The analysis was continued using an alternative data set, as instructed by RER; however, this is an issue of concern because replication should not involve amended code and substitutions of data sets. Even with the patched code and data set substitutions, ECONorthwest was not able to replicate the analysis and achieve the coefficients and NTG ratios as published in the Report.  

Review of Analysis Procedures

In reviewing the analytical procedures employed during this study, several issues caused concern.  

The first issue is the comparability of the nonparticipant sample.  According to page 2-12 of the report, the nonparticipant sample was drawn from the frame in the same proportion by building type and annual consumption as participants.  However, when comparing the values in Table 2-6:  Participant Sample, with Table 2-8: Summary of Nonparticipant Frame and Completed Sample Targets,  it can be seen that the target for the Office building type in the participant sample is approximately 27% of the sample, while in the nonparticipant sample, only 15% of the sample points were targeted to the Office building type.  In his review memo dated May 9, 1999 (see Appendix A), Dr. Keating points out that the average building intensity of the participant and nonparticipant offices were almost 100% different (see Table 2-19 of the Report).  Dr. Keating calls into question the comparability of the nonparticipant sample, and points out that expanding the sample size to attain a reasonable match was well within the control of the utility.

The second issue is the size of the end-use metering sample.  A total of 25 sites were metered - ten with HVAC measures, 15 with lighting measures.  (No information was provided regarding how the target figure of 25 sample points was derived.)  Although $5.8 million in shareholder incentives are at risk, for some measures - chillers, economy cycle, component-delamping, and timelock/occupancy sensors - one sample point constituted the entire sample (see page 2-15, Tables 2-9 and 2-10).  For seven other measures, the sample size equaled zero.  It is hard to imagine generalizing to the population with information gathered at one site.  In his review memo, Dr. Keating makes the point that information gathered from one site is considered anectodal, not representative.  One would assume that with so much weight being placed on the data gathered at these lone sites, and with so much money at stake, much care would have gone into selecting the sites; however,  on page 2-15, the report states only that “sites were recruited by total savings, with larger sites being recruited first.”  Furthermore,  as Dr. Keating states in his review memo:  "Imagine if the one chiller site or the one building with occupancy sensors or the one building with hours of use after de-lamping were anomalous or had malfunctioning equipment."  Had the Study used a bare minimum of three sample points per stratum (still leaving those strata with no sample points unmetered), the total sample size would have increased by a mere eight sample points.  Although end-use metering is not inexpensive, the cost of expanding the sample by at least eight sample points was well within the financial reach of the utility.

Also of concern was the lack of a clear explanation in the Report regarding the method used to calculate the NTG ratio for the process measures that accounted for nearly 25% of the kWh load impacts.  The report states only that a difference-of-differences approach was used because there were no process measure adoptions in the nonparticipant sample.  It is unclear as to whether or not this would still have been the case, had a larger nonparticipant sample been drawn.  Once again, the nonparticipant sample size was clearly a factor that the utility could have addressed.

Another area of concern is the robustness of the efficiency choice models, specifically the model for the lighting end use.  Coefficients for three of the five significant variables in the model have a sign contrary to what would be predicted by most related literature on predictors of participation and efficiency investment decisions.  On page 5-10 of the Report, RER states that “interestingly, owner occupancy…is negatively associated with lighting efficiency.  This result seems to be attributable to relatively heavy retrofit activity among participating sites with long-term leases.”  This seems to indicate that the ownership data for this sample was skewed toward customers with long-term leases.  No mention was made in the Report regarding whether or not the ownership characteristics of the participant sample was compared to the ownership characteristics of SCE’s commercial population.  Unless  the frequency count of owners vs. renters/lessors in the sample is similar to the frequencies found in SCE’s commercial population,  the usefulness of the ownership variable in predicting the behavior of the population is, at best, questionable.

The signs on the “lighting payback” and “size of site” variables are also negative.  RER states that the result of the efficiency choice model “takes participation status as a given, and the likelihood of participation is strongly positively related to the length of payback.”  However, the coefficient for payback in the participation model is only 0.018.  There is no reason presented in the Report for the negative sign on the coefficient for size of site.  Once again, with a larger nonparticipant sample size than was achieved during the study - 185 completed surveys ( see page 2-25, Table 2-14:  Completed Nonparticipant Sample for Decision-Maker Survey) - and larger participant sample as well, these inconsistent and counterintuitive results could have been avoided.

An additional  area of concern deals with RER’s results; specifically, why RER’s adjusted gross kW savings for the process end use are 8 times greater than SCE's gross verified kW savings for that end use (see page 4-18, Table 4-3:  Ex Post Adjusted Gross Demand Savings by End Use).  The only explanation given in the Report is that SCE's assumptions in estimating process savings must have been "relatively conservative." Furthermore, this disparity between the adjusted gross savings and the gross verified savings is not mirrored in the energy results (see page 4-14, Table 4-2:  1997 CEEI Gross Energy Savings by End Use).  In fact, RER’s adjusted gross kWh savings are three percent less than SCE’s gross verified kWh savings.  Although demand impacts do not directly track energy impacts, the relationship between the adjusted gross savings and gross verified savings for demand and energy within an end use should be somewhat similar.  Given the magnitude of the difference between the kW savings values, a more detailed explanation is clearly warranted. 

Modifications to Database and Analytical Procedures

No modifications have been performed to the data development and analytical procedures presented in the Study.  Many of the concerns raised in this VR and Dr. Keating’s Review Memo can not be addressed through modification to the SAS code or other analytical changes, because they stem from issues pertaining to the sampling. 

Recommended Changes to Filing Parameters

It is recommended that the NTG ratio for refrigeration be changed from 0.80 to 0.75, and the NTG ratio for Pumping be changed from 0.80 to 0.75.  SCE, in its response to Question No. 3 of Dr. Keating's data request dated May 9, 1999 stated that the source of the value 0.80 was unidentifiable.  The stated justification for changing the refrigeration NTG ratio to 1.00 is that this end use was studied and the NTG ratio was estimated in SCE Study # 541.  However, in Dr. Keating's Review Memo (see Appendix A), he states that "Study 541 did not include commercial refrigeration measures, and the Verification Report (table 12) indicates that in no case was a NTG above 0.699 accepted.  Therefore, the default NTG value of 0.75 remains preferable."  For the pumping end use, there is no available study; therefore, SCE proposed that the default value of 0.75 be used, as per Protocol Table C-9.  Revised tables reflecting these changes follow this section.

As stated previously, running the code provided did not produce the coefficients and NTG ratios published in the Report.  Normally, ECONorthwest would recommend revising all adjustment rates and NTG ratios to reflect the data produced during the replication process; however, in this case, the adjustment factors and NTG ratios were higher.  The utility should not profit from the problems encountered in the replication process; therefore, ECONorthwest does not recommend revising any of the adjustment factors or ratios, other than those described in the previous paragraph.

Regarding the other concerns raised in this report, as Dr. Keating states in his review memo, "There is no easy way to adjust the results reported...because many of the problems arise from small samples and a lack of explanation."  Because at least a 10% uncertainty has resulted from the utility's failure to expend sufficient resources to obtain sufficient sample sizes to support the metering and statistical analyses, and the ratepayers should not be asked to bear the risk of the uncertainty that was under control of the utility, it is recommended that the ORA seek a 10% reduction in shareholder earnings to protect the ratepayers from the potential overestimates of program impacts. 

The following two tables (5-5 and 5-6) are presented as they appear in the Report:





The revised Tables 5-5 and 5-6 follow.  These two tables incorporate the reduction in the NTG ratios for the refrigeration and pumping end uses from 0.80 to 0.75:

[image: image1.wmf]
Appendices
Appendix A
MEMO

To:                       
Scott Logan, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 18, 1999  

Subject:
Review Memo for SCE Study  # 567:  CEEI Lighting, HVAC, Process, and Miscellaneous End-Uses

REVIEW SUMMARY

1. Utility:  Southern California Edison                        


Study ID: 567

Program and PY:  Commercial Energy Efficiency Incentives Program: PY1997

End Use(s):  indoor lighting;  Process, HVAC,  refrigeration, and pumping (miscellaneous)

2.  Utility Study Title:  “1997 Commercial Energy Efficiency Incentive Evaluation”

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

 Required by Table 8A: Yes.

4. Applicable Protocols: Tables 5, 6, 7, and C-4 and C-9. 

Study Completion:  February 25, 1999 
Required Documentation Received:   Yes                    

Retroactive Waivers:   None

5. Reported Impact Results;

Annual Gross Load Impacts:  

Lighting:  Peak: 7,366 kW (0.0000833 kW per designated unit;  0.95 realization rate.)   Energy: 33,695,650 kWh (0.3811 kWh per designated unit;  0.8023 realization rate).

HVAC:  Peak: 2,035 kW (0.00002165 kW per designated unit; 0.4995 realization rate).   Energy:  28,925,614 kWh (0.3077 kWh per designated unit; 0.6175 realization rate). 

Process:  Peak: 1,430 kW (357.5 kW per designated unit[project]; 8.2184 realization rate)  Energy: 20,707,979 kWh (5,176,995 kWh per designated unit; 0.9671 realization rate).

Misc. Refrigeration: Peak: 20 kW (2.22 kW per designated unit; 1.00 realization rate)  Energy: 6,704,788 kWh (744,976 kWh per designated unit; 1.00 realization rate).

Misc. Pumping:  Peak 17 kW (5.667 kW per designated unit; 1.00 realization rate)  Energy:  760,068 kWh (253,356 kWh per designated unit; 1.00 realization rate).
Annual  Net Load Impacts:

Lighting:  Peak: 7,053 kW (0.00007976 kW per designated unit;  1.18 realization rate.)   Energy: 32,095,954 kWh (0.3630 kWh per designated unit;  0.9925 realization rate).

HVAC:  Peak: 1,811 kW (0.00001926 kW per designated unit; 0.5168 realization rate).   Energy:  25,743,796 kWh (0.2738 kWh per designated unit; 0.639 realization rate). 

Process:  Peak: 1,430 kW (357.5 kW per designated unit[project]; 10.2878 realization rate)  Energy: 20,707,979 kWh (5,176,995 kWh per designated unit; 1.2089 realization rate).

Misc. Refrigeration: Peak: 16 kW (1.7778 kW per designated unit; 1.00 realization rate)  Energy: 5,363,830 kWh (595,981 kWh per designated unit; 1.00 realization rate).

Misc. Pumping:  Peak 13 kW (4.333 kW per designated unit; 1.00 realization rate)  Energy:  608,054 kWh (202,685 kWh per designated unit; 1.00 realization rate).
Net-to-gross ratios:  
 0.958 for peak lighting
0.89 for peak HVAC
1.00 for peak Process

.
 0.953 for kWh lighting
0.89 for kWh HVAC
1.00 for kWh process


 0.80 for peak refrigeration  0.765 for peak pumping


 0.80 for kWh refrigeration  0.80  for kWh pumping

7.  Review Findings:
(a) Conformity with Protocols:  With the exception of the NTG for miscellaneous end-uses, sampling, and justification of the claims made in Table 6, the study is generally in conformity with the protocols. 

(b) Acceptability of Study results: This very important study clearly needs a Verification Report.
Recommendations:  Pending a Verification Report, the recommendations are: a) to revise the NTG ratios for refrigeration and pumping end-uses to 0.75, which is the default value, absent a defensible justification for an alternative, for miscellaneous measures in Table C-9; and b) consider a 10% reduction in net benefits to reflect the Company’s responsibility for uncertain nature of the load impact estimates contained in 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 39% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI.  The results of this Study  (#567) are worth approximately $5.8 million in shareholder incentives. Therefore, the load impact study will be carefully reviewed through a Review Memo and replicated with a Verification Report.
REPORTED IMPACT RESULTS:
Based the submitted Table 6 of this Study:

Annual Gross Load Impacts:  

Lighting:  Peak: 7,366 kW (0.0000833 kW per designated unit;  0.95 realization rate.)   Energy: 33,695,650 kWh (0.3811 kWh per designated unit;  0.8023 realization rate).

HVAC:  Peak: 2,035 kW (0.00002165 kW per designated unit; 0.4995 realization rate).   Energy:  28,925,614 kWh (0.3077 kWh per designated unit; 0.6175 realization rate). 

Process:  Peak: 1,430 kW (357.5 kW per designated unit[project]; 8.2184 realization rate)  Energy: 20,707,979 kWh (5,176,995 kWh per designated unit; 0.9671 realization rate).

Misc. Refrigeration: Peak: 20 kW (2.22 kW per designated unit; 1.00 realization rate)  Energy: 6,704,788 kWh (744,976 kWh per designated unit; 1.00 realization rate).

Misc. Pumping:  Peak 17 kW (5.667 kW per designated unit; 1.00 realization rate)  Energy:  760,068 kWh (253,356 kWh per designated unit; 1.00 realization rate).
Annual  Net Load Impacts:

Lighting:  Peak: 7,053 kW (0.00007976 kW per designated unit;  1.18 realization rate.)   Energy: 32,095,954 kWh (0.3630 kWh per designated unit;  0.9925 realization rate).

HVAC:  Peak: 1,811 kW (0.00001926 kW per designated unit; 0.5168 realization rate).   Energy:  25,743,796 kWh (0.2738 kWh per designated unit; 0.639 realization rate). 

Process:  Peak: 1,430 kW (357.5 kW per designated unit[project]; 10.2878 realization rate)  Energy: 20,707,979 kWh (5,176,995 kWh per designated unit; 1.2089 realization rate).

Misc. Refrigeration: Peak: 16 kW (1.7778 kW per designated unit; 1.00 realization rate)  Energy: 5,363,830 kWh (595,981 kWh per designated unit; 1.00 realization rate).

Misc. Pumping:  Peak 13 kW (4.333 kW per designated unit; 1.00 realization rate)  Energy:  608,054 kWh (202,685 kWh per designated unit; 1.00 realization rate).
Net-to-gross ratios:  
 

0.958 for peak lighting

0.89 for peak HVAC

1.00 for peak Process

0.953 for kWh lighting

0.89 for kWh HVAC

1.00 for kWh process

0.80 for peak refrigeration

0.765 for peak pumping

0.80 for kWh refrigeration

0.80  for kWh pumping

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

This is a multi-stage study that began with new engineering estimates computed via on-site visits to a much-modified census of participants (291 of 731 total participant sites) and 200 matched nonparticipants.  The revised engineering estimates of expected load impacts from both program-eligible and program-ineligible measures in participants and nonparticipant facilities were used as engineering priors in a “realization rate model.”  This model uses monthly billing data in a load impact regression model (LIRM), pooling both participants and the comparison group of non-participants to determine how closely the billing data reflect the expected load impacts from the engineering priors.

Several adjustments are necessary to weather-normalize the results, to adjust for Title-24 requirements instead of the pre-existing condition reflected in the pre-retrofit bills, and to subtract out the effect of measures installed by other programs.

The net-to-gross ratios are computed for the “process” end-use element through a very literal “difference-of-differences” approach that compares the load reduction the 5 process participants attained over the first year with those attained by the nonparticipants from process measures.  This amounts to a credit of 1.0 as the NTG, because no process measures were found in the sample of nonparticipants.  

The NTG ratios for the lighting and HVAC end uses were estimated using an efficiency choice model.  The efficiency choice model included corrections for self-selection, participant free-ridership and participant spillover, but did not include an estimate of the nonparticipant spillover from the market effects of the program (p. I-5). 

The NTG ratios reported for the miscellaneous end-uses (refrigeration and pumping) were (erroneously) based on the ex ante NTG ratios, rather than the default value for miscellaneous measures
.

EVALUATION ISSUES:  

In many ways this is a smooth and well considered evaluation.  However, there are many disquieting issues with this study.  Unfortunately, there is no easy way to adjust the results reported, with the exception of the miscellaneous measure NTG, even with a thorough Verification Report, because many of the problems arise from small samples and a lack of data/explanation.

1. First, the easy one.  When the E Tables were filed for the ex ante program estimates of load impacts, it was apparently not foreseen that the pumping and refrigeration end-uses would end up being considered “miscellaneous” measures.  In the ex post analysis, these two end uses represent less than the 15% threshold of impacts to be analyzed as stand-alone end-uses.  The authors correctly referenced Table C-9 and pointed out that for miscellaneous measures/end-uses, the accepted ex ante estimates of gross load impacts from the first earnings claim are to be used.  However, they neglected to note that the default NTG ratio for miscellaneous measures in Table C-9 is 0.75, unless there is a rationale or documentation that would support the use of an alternative.  While not a major impact on the Study and the earnings claim, the authors erroneously used the ex ante NTG instead of the default value, and this should be corrected.  In response to a data request, Attachment A, the Company responded by accepting a NTG of 0.75 for the pumping end use, but claimed that, based on Study 541 (see Attachment B to this memo) a ratio of 1.0 is appropriate for the refrigeration end-use.  However, Study 541 did not include commercial refrigeration measures, and the Verification Report (table 12) indicates that in no case was a NTG above 0.699 accepted.  Therefore, the default NTG value of 0.75 remains preferable.

2. One of the issues that can’t be changed in the Verification Report is the nonparticipant sampling.  The nonparticipants were supposedly selected to match the participants by building type and pre-program consumption (p. 2-12).  A major variance from this effort seems to have occurred in the important office sector – 27% of the participant sample were offices, but only 15% of the nonparticipants were offices (Tables 2-6 and 2-8).  Other building types have differences, but offices were a major program participant sector.  Given that the population of non-participant offices available was very large and the target originally was 30%  (Table 2-7), it would seem that the mis-match was due to difficulties with a response rate among nonparticipant offices – the small target of 200 was met before sufficient offices could be recruited, but Table 2-12 shows the target and completions for nonparticipant offices to be similar.  In addition, the energy intensity of the participant and non-participant offices were almost 100% different (Table 2-19).  The comparability of the nonparticipant sample is questionable for this important building type.  Expanding the nonparticipant sample (arbitrarily set at 200
) to attain a reasonable match was within the control of the utility.

3. The sample of sites targeted for end-use metering was extremely parsimonious.  With $5.8 million in shareholder incentives at risk, a sample of only 25 sites were targeted (and 22 actually metered) to be used to adjust key engineering priors over 15 types of measures.  

First, from a research perspective, this would appear to be extremely risky – penny-wise and pound foolish. Imagine if the one chiller site or the one building with occupancy sensors or the one building with hours of use after de-lamping were anomalous or had malfunctioning equipment (Tables 2-9; 2-10). 

Second, there is no justification presented for even considering one point to be a “sample.” With the high leverage accorded for these few sites (p. 3-3) in the extrapolation, even to other building types, an objective reviewer will surely be concerned about the manner of selection and the representativeness of the end-use metered sites. The Quality Assurance Guidelines of the Protocols (p. J-10) would lead us to expect an explanation how representative one site can be for purposes of adjusting others with the same type of measure.  The QAGs expect that the procedures used to ensure the randomness of the sample drawn will be explained.

Third, the ORA consultants are not alone in suggesting that one site is anecdotal, not representative.  In another filing in the current AEAP, another consultant working to enforce rigor on third-party implementers (PG&E Study 398) required modifications to the sampling for verification proposed by the third party contractors. It is informative that when contractors suggested sampling one or two points, the suggestion was turned back with a requirement for a minimum of three points to qualify as a sample, and a recommendation for five points as a minimum for another contractor (May 13th, 1998 letter to Princeton Development Corporation, and the March 4, 1998 letter to Proven Alternatives).   

Once again, the confidence in the results claimed should have been greater if the samples for metering had been congruent with the task at hand, and this as within the control of the utility.

4. The Verification Report needs to examine the robustness of the efficiency choice models, especially for lighting.  The results from the model used are not simply counter-intuitive, but contrary to most related literature on predictors of participation and efficiency investment decisions.  Ownership of buildings, larger size of buildings, and lighting payback constitute 3 of the 5 significant variables in the model, but they have the opposite sign that would have been predicted by the literature.  This undermines confidence in the model results, and is likely related to the insufficient nonparticipant  sample size (~185) for this type of modeling, which was under the control of the utility. 

5. The process load impacts in this study were very substantial, but the method used to determine the NTG was not complete or compelling.  Page 5-13 says simply that because there were no adoptions of process measures in the nonparticipant sample, no efficiency choice model could be estimated, so a simple “difference of differences” approach was used for this end-use.  The fact that the nonparticipant sample was too small to pick up rare events needed to do choice modeling is a factor under the control of the utility.  In addition, the lack of a clear explanation in the Study of what was done to calculate the NTG ratio for the process measures that accounted for almost 22% of the energy load impacts was a serious shortcoming of the Study
.

6. A further lack of detail in the Study that leads to low confidence in the results presented is the lack of explanation for why the gross kW load impacts of the process measures were claimed to be 8 times the ex ante expectations.  The only explanation given (on page 4-18) was that “This is the result of relatively conservative assumptions used by SCE in estimating process savings.”  This non-specific explanation is not helped by the detailed description in Appendix D (pages D-10 and D-11) of why the evaluation estimates of kWh impacts for the same process measure sites were different from those of SCE’s ex ante estimates.   Demand load impacts do not necessarily track energy load impacts, but as noted below, they are not unrelated.

· For site # 15, there was no change in the hours of operation, but a 4500 hp motor was installed in place of a 3000 hp motor, surely increasing peak load.  

· Site 66M2 analysis indicated that the ex ante estimates of energy and demand were about 64% higher than the bills and on-site evaluation audit could justify.  

· Site 491 showed almost no difference in operating loads with and without the retrofit, and despite the decision of RER to give SCE “the benefit of the doubt,” and a 57% realization rate, there was indication of a large understatement of ex ante demand savings.  

· Site  784 for which the evaluators found larger than ex ante expectations of kWh load impacts were due to finding that the system operated six days a week instead of five.  However,  the sixth day – most likely a Saturday or Sunday -- was unlikely to add load impacts to a peak demand period.

· This leaves only two sites with kWh realization rates of 125% and 115% which may have contributed additional kW impacts too, but not enough to add to an overall 8.2184 realization rate.

1. There were other times when too little detail was provided.  On p. 4-7, and elsewhere, the authors reference 1,200 billing observations from “included” sites that were “excluded” from the modeling.  Since the model is based on pre and post program consumption, it is not clear how the lack of valid observations (or the rules for determining which were anomalous observations) was handled in the modeling
.

In addition to negative concerns about the quality of the results, there were two notable instances of situations in which the Company may have not been getting full credit for the peak (kW) impacts.

1. The approach to adjusting demand load impacts may be too conservative for the lighting and HVAC end-uses.  Using the results of the SAE modeling to reduce the demand impacts proportionately (p. 4-7) may be reducing credit for peak impacts based on reduced hours of operation, which are usually hours on the shoulders and off-peak, not in the heart of the day.  This may be a cost of failure to invest in substantial end-use metering to identify in a sufficiently large sample when the energy use was occurring.

2. In addition, the authors state on page 4-7 that they assumed a zero demand impact for EMS.  While not available to the Study’s authors at the time the analysis was done, the CADMAC Persistence Subcommittee report on performance persistence examined billing histories of forty sites that had received EMS installations
.  The authors of that study found that billing demand reduction was “clearly present.”  And  “While billing kW may not be the same as system peak kW, they are generally related.” (Proctor, p. 7-1.)

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study, with multiple exceptions, is in general conformity to the Protocols of Table C-4 and Table 5, but appears to be out of conformity with Table C-9 on the NTG for miscellaneous end-uses..

Tables 6 and 7 Reporting Protocols.   The Study is in conformity with the requirements for Table 6 and Table 7. 

Summary Recommendation:

The importance of this ex post evaluation study requires a Verification Report.  The Verification Report should result in a careful scrutiny of the efficiency choice model for lighting, and should adjust the NTG for the miscellaneous measures.  In addition, because of (1) the Study’s failure to follow the QAGs for sampling and the definition of a comparable comparison group, (2) the Company’s lack of commitment of resources sufficient to obtain sample sizes to support the metering and statistical analysis, and (3) the lack of explanation for important results in the text of the report, ORA might consider that a lot of unnecessary uncertainty remains with the load impact claims of this Study.  Since the ratepayers should not be asked to bear the risk of the uncertainty that was under the control of the utility, ORA might be justified in seeking a 10% reduction in shareholder earnings to protect the ratepayers from the potential overestimates of impacts.

ATTACHMENTS

Attachment A:  Data Request

Sent:
Sunday, May 09, 1999 4:28 PM

To:
'brownmv@sce.com'

Cc:
'Thomas Light'; 'landryph@sce.com'; 'Scott Logan'

Subject:
Data Request on PY97 Study 567 -- CEEI

There are a few issues that arose in my preliminary review of this Study (567) that may be clarified with further information.  I’d rather see the answers now when I can use them constructively and, like last year, avoid later disputes.

1. Sometimes too little detail is provided.  On p. 4-7, and elsewhere, the authors reference 1,200 billing observations from “included” sites that were “excluded” from the modeling.  Since the model is based on annual pre and post program consumption, it is not clear how the lack of valid observations (or the rules for determining which were anomalous observations) was handled in the modeling.

2. The process load impacts in this study were very substantial, but the method used to determine the NTG is not compelling.  Page 5-13 says simply that because there were no adoptions of process measures in the nonparticipant sample, no efficiency choice model could be estimated, so a simple “difference of differences” approach was used for this end-use.  While the Protocols accept a “difference of differences” approach in Table 5, there is an assumption that the participants and nonparticipants have been matched.  Process measure opportunities are not available to all commercial buildings in the commercial sector.  Clearly none were undertaken by any of the 200 nonparticipants.  Therefore, the difference of differences approach may not be appropriate for a single end-use within a small sample with buildings selected.  Could you explain who and what was compared to whom and what in the difference of differences approach referenced here?

3. When the E Tables were filed for the ex ante program estimates of load impacts, it was apparently not foreseen that the pumping and refrigeration end-uses would end up being considered “miscellaneous” measures.  In the ex post analysis, these two end uses represent less than the 15% threshold of impacts to be analyzed as stand-alone end-uses.  The authors correctly referenced Table C-9 and pointed out that for miscellaneous measures/end-uses, the accepted ex ante estimates in the first earnings claim were to be used.  However, they neglected to note that the default NTG ratio for miscellaneous measures in Table C-9 is 0.75, unless there is a rationale or documentation that would support the use of an alternative.  Does the Company have a basis for not using the default NTG, or was this merely an oversight by the evaluation contractor?

Attachment B:  Reply

Question No. 1:

Sometimes too little detail is provided.  On p. 4-7, and elsewhere, the author’s reference 1,200 billing observations from "included" sites that were "excluded" from the modeling. Since the model is based on annual pre- and post-program consumption, it is not clear how the lack of valid observations (or the rules for determining which were anomalous observations) was handled in the modeling.

Response To Question No. 1:

It is first worth noting that the model used in the analysis is not based on annual pre- and post-program consumption.  Rather, the model is a twelve-month change form model that is based on monthly observations.  This modeling approach is documented in the report on pages 4-1 to 4-7.  It allows the inclusion of sites with partial pre- or post-retrofit histories in the estimation database.  (Variations in weather are accounted for through the conversion of savings estimates into monthly values with seasonal variations.)


If our explanation of data attrition was lacking, we apologize for the confusion.  It is easy to get so involved with a dataset that one takes some things for granted.  A quick synopsis on how and why the 1,200 or so observations were set equal to missing should prove useful
.  The following four factors account for the attrition in question:


Calendarization of Consumption Data.  The database was constructed using calendar months as the unit of observation (This was done because program data were referenced to calendar months).  Insofar as billing data were provided in billing cycle form, it was necessary to convert billing cycle consumption to calendar month consumption.  Each billing month consumption level was defined as the weighted average of the billing cycles it contained.  This process caused the first and last billing cycle observation to be lost.  This accounted for roughly 910 of the missing observations.   


Weather Unavailability.  For some sites, consumption data were provided past September 1998.  Since weather data were available only through September 1998, these data were unusable.  Approximately 140 observations were omitted for this reason.


Changes of Occupancy.  For several sites, changes in occupancy appeared to have occurred during the sample period.  These changes were identified through inspection of account-level consumption histories, and were evidenced by changes in account numbers and often with a break in service.  If the change in occupancy occurred near the beginning of the sample period, the observations prior to the change were set equal to missing.  If the change in occupancy occurred near the end of the sample period, the observations after to the change were set equal to missing.  This factor accounted for roughly 50-70 observations being set equal to missing.  


Unexplained Major Changes in Consumption.  For several accounts (both participants and nonparticipants), the billing data exhibited large unexplained discrete steps.  We attempted to ascertain the reasons for these steps by discussing changes at the site with the auditor and, in some cases, with the relevant  site representative.  When no potential explanation could be ascertained, at least part of the series was set equal to missing.  If the change occurred near the beginning of the sample period, the observations prior to the change were set equal to missing.  If the change occurred near the end of the sample period, the observations after to the change were set equal to missing.  This factor accounted for the rest of the missing observations.  

Question No. 2:

The process load impacts in this study were very substantial, but the method used to determine the NTG is not compelling.  Page 5-13 says simply that because there were no adoptions of process measures in the nonparticipant sample, no efficiency choice model could be estimated, so a simple "difference of differences" approach was used for this end-use. While the Protocols accept a "difference of differences" approach in Table 5, there is an assumption that the participants and nonparticipants have been matched.  Process measure opportunities are not available to all commercial buildings in the commercial sector.  Clearly none were undertaken by any of the 200 nonparticipants.  Therefore, the difference of differences approach may not be appropriate for a single end use within a small sample with buildings selected.  Could you explain who and what was compared to whom and what in the difference of differences approach referenced here?
Response To Question No. 2:

A key element of the application of the simple difference-of-differences approach for net-to-gross analysis is to select a sample of non-participants that match participants in the opportunity to install a particular measure.  It does not mean nor does it require that the non-participant sample include sites that have installed the particular measure.  The matching of participants and non-participants was accomplished by stratifying by building type.  In particular, non-participants were selected in the same proportion as participants by building type (see Table 2-2 and Table 2-8).  Insofar as the building type stratification matches participants and non-participants in the opportunity to install process measures, we feel the simple difference-of-differences approach is justified.


Of course, one could question whether matching building type distributions through sample design is enough, insofar as these building types are fairly general.  While building type is the only functional variable that can be used for stratification, we would nonetheless hope that the distribution of more specific business functions (or end-use mixes) would be similar between the two samples.  This point is investigated below. 


Table 1 describes the types of process sites included in the participant sample and provides information on the process measures installed at these sites.  As shown, five of these sites fall into the miscellaneous building category, while one is a hotel and one is a warehouse.  Of course, while the participant sample includes similar numbers of miscellaneous buildings, warehouses and hotels as the non-participant sample, the question is whether or not the non-participant sample contained comparable sites with comparable process end uses.  


Table 2 organizes participating process sites into general types, and identifies comparable non-participant sites.   We find the following:

While we do not have a non-participating metal recycling warehouse, we do have a welding facility and two warehouses with significant process loads relating to moving merchandise.  

The non-participant sample contains a pumping station that at least roughly matches the three pumping facilities in the participant sample. 

The two participating manufacturing plants are matched by a food processing plant and a manufacturer of fiber channel products, both of which have significant process loads.

The one participating hotel that installed a process measure is matched by seven non-participant hotels.


It would obviously be unreasonable to expect the participant and non-participant samples to contain exactly matching business types and functions (even with matching building category distributions); nonetheless, the evidence shown in Table 2 suggests that there were comparable types of sites with similar process loads.  These sites had similar opportunities for process retrofits, even though they did not take advantage of them.   As stated in the report (page 5-13), this approach yields a net-to-gross ratio of one for the process end use.

 Table 1.  SCE CEEI Process Sites in Participant Sample

Site 
Equipment
What was done
Bldg Code
Type of Business

15
(1) 4500-hp motor for shredding metal
Replaced (1) 3000-hp motor
warehouse
Scrap metal recycling

162
(2) 1250-hp motors for pumping crude oil
Trimmed impellers; “destaged”
misc.
Pumping station

491
(2) 40-hp motors on filler line
Added ASD
misc.
Soft drink bottling plant

66M1
(3) 2000-hp motors used for pumping
Replaced motors
misc.
Pipeline co.

66M2
(3) 3500-hp motors used for pumping
Replaced motors; added ASD
misc.
Pipeline co.

784
(14) 100-hp, (12) 60-hp motors for injecting
Added ASD 
misc.
Manufactures plastics

855
(1) 275-hp motor for supply fan
EMS
hotel
hotel 

Table 2.  Similar Process Sites in Non-participant Sample

Parti-cipant Sites
Type of Business
Non-Participant Sites
Type of Business

15
Scrap Metal Recycling Warehouse
N582

N136

N622
Welding Facility

Distribution Warehouse

Refrigerated Warehouse

162

66M1

66M2
Pumping Station

Pipeline Co.

Pipeline Co.
N578
Oil well pumping

491

784
Soft Drink Bottling Plant

Plastics Manufacturer
N032

N590
Food Processing Plant

Fiber Channel Products Mfr. Plan

855
Hotel
N530

N531

N539

N540

N548

N551
Hotel

Hotel

Hotel

Hotel

Hotel

Hotel

Question No. 3:

When the E Tables were filed for the ex ante program estimates of load impacts, it was apparently not foreseen that the pumping and refrigeration end-uses would end up being considered "miscellaneous" measures.  In the ex post analysis, these two end uses represent less than the 15% threshold of impacts to be analyzed as stand-alone end-uses.  The authors correctly referenced Table C-9 and pointed out that for miscellaneous measures/end-uses, the accepted ex ante estimates in the first earnings claim were to be used.  However, they neglected to note that the default NTG ratio for miscellaneous measures in Table C-9 is 0.75, unless there is a rationale or documentation that would support the use of an alternative. Does the Company have a basis for not using the default NTG, or was this merely an oversight by the evaluation contractor?

Response To Question No. 3:

The use of a net-to-gross ratio equal to 0.80 for both the refrigeration and pumping end-uses was not an oversight by the evaluation contractor.  As noted in the study report # 567, since no analysis was conducted on these two end -uses, SCE’s net-to-gross estimates (from Table C of the PY 1997 First Year Earnings Claim) were used for these two end-uses.  However, we acknowledge that the source of these two numbers is unidentifiable at this point.  Hence, we would like to take this opportunity to correct these estimates based on the latest available approved study estimates. We propose the following:

For Refrigeration
Current net-to-gross ratio  = 0.80 
change to 
net-to-gross ratio = 1.00

Justification:
End use studied and net-to-gross ratio estimated in SCE Study # 541

For Pumping
Current net-to-gross ratio = 0.80       change to
net-to-gross ratio = 0.75

Justification:
We do not have an available SCE study on the pumping end use for commercial application and no identifiable source for the net-to-gross ratio estimate equal to 0.80 as used in Table C, PY97 First Year Earnings Claim.  Hence, we revert back to the default value of 0.75 per Protocol Table C-9 

Prepared By:

Shahana Samiullah

                              CEEI Evaluation Project Manager


                              Measurement & Evaluation Group

Attachment C:  Follow-up Data Request

Sent:
Wednesday, June 23, 1999 10:51 PM

To:
'Samiullah, Shahana '

Cc:
'Brown, Marian V'; 'Berlin, Greg F'; 'Thomas Light'

Subject:
RE: Data Request on PY97 Study 567 -- CEEI

I understand problems with small errors in E-mail addresses. ECONW did not notice that I could not have received the requested info because the address was off by only one letter.

The fact that I am not addressing follow-up questions to the responses to my first and third questions should not be interpreted to imply agreement or acquiescence to the responses provided.  I will review the modeling again on pages 4-1 to 4-7, but I believe that Table C-14 requires a minimum number of months in the pre and post consumption periods, and that these have always been interpreted to be continuous months not just a mix of months varying over a longer time period.

Follow-up to question #2: “The term “difference of differences” is usually used to describe a billing data analysis of load impacts (Table 5, B, 3).  However, in both Table 5,B,2 and under the “Estimation of Net Energy Impacts”  in Appendix A (p. A5) of the Protocols, “difference of differences” is referenced as an acceptable LIRM, that reflects not consumption, but modeled decision processes of participants and nonparticipants.  Nevertheless, these are expected to be statistical models and to include test statistics and diagnostics, and should include a model specification that uses compatible econometric and statistical techniques.  Given that the reference to “difference of differences” as the NTG technique noted in my related question of May 9th is so cursory, could you direct us to anyplace in Study 567 that lays out the statistical model and diagnostics used in this NTG analysis of these very important process load impacts?”

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

From:
Samiullah, Shahana  [mailto:SAMIULS@sce.com]
Sent:
Wednesday, June 23, 1999 11:50 AM

To:
'keatingk@msn.com'

Cc:
Brown, Marian V; Berlin, Greg Subject:
FW: Data Request on PY97 Study 567 -- CEEI

 << File: Reply567DR1.doc >> Hi Ken -- I was surprised to learn that you never received our response to

data request number 1 date May 9th, which I e-mailed on May 13th as you can

see below. I did not know that I had inadvertently used an incorrect e-mail

address for you until now, as I look back at my e-mail note response to you

with Scott Logan and Tom Light also copied on. 

I apologize for any inconvenience this might have caused in your review

process. Please let me know if you have any further questions on this.

Thanks!

ATTACHMENT D:  Explanation of “Difference of Differences” Justification from SCE/RER

SOUTHERN CALIFORNIA EDISON COMPANY

1999 ANNUAL EARNINGS ASSESSMENT PROCEEDING

Study 567: 1997 Commercial Energy Efficiency Incentive Program

Data Request No. ORA-2

K. Keating, Consultant to Office of Ratepayer Advocates, CPUC

Dated 06/23/99



Question No. 1:

Follow-up to question #2(ORA-1): "The term "difference of differences" is usually used to describe a billing data analysis of load impacts (Table 5, B, 3).

However, in both Table 5,B,2 and under the "Estimation of Net Energy

Impacts"  in Appendix A (p. A5) of the Protocols, "difference of

differences" is referenced as an acceptable LIRM, that reflects not

consumption, but modeled decision processes of participants and

nonparticipants.  Nevertheless, these are expected to be statistical models

and to include test statistics and diagnostics, and should include a model

specification that uses compatible econometric and statistical techniques.

Given that the reference to "difference of differences" as the NTG technique

noted in my related question of May 9th is so cursory, could you direct us

to anyplace in Study 567 that lays out the statistical model and diagnostics

used in this NTG analysis of these very important process load impacts?"

Response To Question No. 1:
As we understand it, Dr. Keating is questioning the methodology used to develop a net-to-gross ratio for process savings.  Our March 1, 1999 report (p. 5-13) indicates that we used a statistical modeling approach for all HVAC and lighting savings, but that a simple difference of differences approach was used for process savings.  A modeling approach would not have been appropriate for the process end use because no installations of process measures were found in the sample of nonparticipants.  Modeling techniques are typically used to control for participant/nonparticipant differences and to mitigate self selection bias in the estimation of differences in adoption activity between these two groups.  When nonparticipants exhibit no adoption activity, modeling is a trivial and meaningless exercise.  (Indeed, estimating a discrete choice model would be mechanically impossible, given that adoptions would be zero for all nonparticipants.  Estimating an efficiency model would have yielded a meaningless estimate of net savings.)

While Dr. Keating does not seem to object to the use of a simple difference of differences approach per se, he does seem to suggest that our approach fails to satisfy the Protocol requirements for this approach.  He suggests that “in both Table 5.B.2 and Appendix A (p. A5) of the Protocols, ‘difference of differences’ is referenced as an acceptable LIRM, that reflects not consumption, but modeled decision processes for participants and nonparticipants.  Nevertheless, these are expected to be statistical models….”  We disagree with Dr. Keating’s interpretation of the passages to which he refers.  Paragraph 5.B.2 discusses statistical modeling approaches, not the difference of differences approach.  The difference of differences approach is discussed in Section 5.B.3, and is cast in very general terms to include methods other than statistical modeling.  The reference in Appendix A simply states that “the estimation of net energy impacts can (our emphasis) also involve the use of a statistical model…”  It does not say that statistical modeling is the only acceptable means of estimating net impacts.  

We have taken a very simple approach in response to the fact that no sampled nonparticipants engaged in retrofits of process end uses.  Our approach is straightforward.  We define the net-to-gross ratio as:




where Participant (Gross) Impacts were defined as the adjusted gross savings taken from the results of the Statistically Adjusted Engineering Approach described in detail on pp. 4-2 through 4-19 of the March 1, 1999 report, and Nonparticipant (Gross) Impacts were set equal to zero because of the lack of adoption activity by nonparticipants.  Note that the net-to-gross ratio is trivially equal to 1.0 as long as nonparticipants adopt no process measures.  

There are, of course, several questions that could be raised with respect to the final estimate of the process net-to-gross ratio.  We pose two questions that have been raised in elsewhere by Dr. Keating and offer responses:

Did the sample of nonparticipants mirror the sample of participants with respect to the opportunities for process retrofits?  As explained in our May 13 response to earlier questions, we stratified the nonparticipant sample to reflect the building category distribution of our participant sample.  As also demonstrated in the same e-mail, this resulted in a reasonably good match in process end uses represented in the two samples.  

Would a much larger sample of nonparticipants have revealed some process adoptions?  Maybe.  It is reasonable to assume that some nonparticipant somewhere in the SCE service area engaged in a retrofit of a process measure during the period in question, and perhaps a much larger sample would have included one or more of these adopters.  However, the study followed an acceptable sample design for the nonparticipant survey.  It is understood that adoption rates derived from samples are estimates, not population counts.  Given the design of the nonparticipant sample, it is reasonable to use the estimated retrofit rate from the sample. When it is all said and done, there is little doubt that the nonparticipant process retrofit rate is very low, and that, even with a much larger sample than required by the Protocols, the net-to-gross ratio based on any difference of differences or modeling approach would be very close to 1.0.

In closing, we would like to point out that we used the same difference of differences approach to develop net-to-gross ratios for all end uses in our evaluation of SCE’s 1996 CEEI Program.  Dr. Keating reviewed that study and raised no questions about the methodology used to estimate net savings.  We switched to the use of statistical modeling approaches where feasible this year because of the general preference for such modeling approaches.

Prepared By:

Shahana Samiullah

                              CEEI Evaluation Project Manager


                              Measurement & Evaluation Group

.

Appendix B

Email Correspondence

From: Brenda Gettig <brenda@rer.com>

To: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>; Brenda Gettig <brenda@rer.com>

Cc: Thomas Light <light@portland.econw.com>

Subject: RE: SCE Study 567

Date: Friday, August 06, 1999 16:30

Dorianne:

Looks like a line of code was accidentally deleted.  Here's a corrected

copy.  Let me know if you have any more problems.  And have a nice weekend!

 <<EFFMOD2.SAS>>  <<EFFMOD2.DOS>> 

> -----Original Message-----

> From:
Dorianne Reinhardt Paul [SMTP:reinpaulco@email.msn.com]

> Sent:
Friday, August 06, 1999 4:00 PM

> To:
Brenda Gettig

> Cc:
Thomas Light

> Subject:
SCE Study 567

> 

> Hi Brenda -

> 

> I'm down to the last SAS program, and have run into a snag.  There is a

> data

> set called "kk" that is called in, but was never previously created.  This

> causes everything to be set to zero.  I've attached the code with comments

> where the problem occurs - search for the string "--> Brenda".

> 

> Thanks,

> 

> Dorianne

> 

> Dorianne Reinhardt Paul

> Reinhardt-Paul Consulting

> (503) 590-7264

> reinpaulco.@msn.com

> 

> 

>  << File: effmod.dos >> 

From: Brenda Gettig <brenda@rer.com>

To: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>

Cc: Thomas Light <light@portland.econw.com>; Shahana Samiullah <samiuls@sce.com>; Alan Fields <alan@rer.com>

Subject: RE: SCE Study 567

Date: Wednesday, August 04, 1999 12:20

Hi Dorianne -

The file THRIFTYS.SAS was created early in the project.  Most of the

variables were recreated in the file RITEAID2.SAS, and none of the variables

used depend on the dataset INTGRT.  To fix this, I have added a few lines of

code at the beginning of RITEAID2.SAS to create the few variables needed the

make the dataset THRIFT4.  I renamed the file RITEAID3.SAS and it is

attached.

Please omit the files THRIFTYS.SAS and RITEAID2.SAS from your analysis.  Use

RITEAID3.SAS to create THRIFT4.  

Let me know if you encounter any further problems.

-- Brenda

 <<RITEAID3.DOS>>  <<RITEAID3.SAS>> 

From: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>

To: Brenda Gettig <brenda@rer.com>

Cc: Thomas Light <light@portland.econw.com>

Subject: SCE Study 567

Date: Tuesday, August 03, 1999 22:53

Hi Brenda -

Thanks for the information and files.  I have yet another question.  Before

I can run mak_var.sas, I need to run thrifty.sas and riteaid.sas.

Intgrt.ssd01 gets called into thrifty.sas and there are a few problems.  I

have attached a copy of thrifty.sas with comments inserted about the

problems.  You can find my comments easily by running find on the

characters -->.

A brief synopsis of the issues is:

1.  There are no observations in file intgrt.ssd01 with a cir_new value of

'62'; therefore, the resulting data set is empty.  This has implications for

the rest of the data sets in the program, as this empty data set is merged

with other data, creating more empty data sets, including the final product

of the program, thrift.ssd01.

2.  The variable aud_sqft is not on the data set intgrt.ssd01, but is called

for in the program.

Thanks for your quick responses to my questions - it really helps get the

replication done faster.

- Dorianne

Dorianne Reinhardt Paul

Reinhardt-Paul Consulting

(503) 590-7264

reinpaulco.@msn.com

From: Brenda Gettig <brenda@rer.com>

To: reinpaulco@email.msn.com <reinpaulco@email.msn.com>

Cc: light@portland.econw.com <light@portland.econw.com>

Subject: 1997 SCE CEEI study

Date: Tuesday, August 03, 1999 16:21

Hi Dorianne.  Here are the responses to your recent questions.

The sample of participants is created with the file PARTSAMP.SAS which you

have.

The sample of nonparticipants is created with a file named NPSAMP.SAS which

I have attached.  You have all the input files for this, however I have also

included a file named SMPFRMN3.SAS which was not included with the

documentation.  This file creates the sas datasets NPSAMPLE and TEMPNP which

were provided.

Note that both the participant and nonparticipant samples cannot be

recreated with the sas code as they are based on random selections. 

Regarding your question on the file AREA.CSV, this file is identical to

AREA2.CSV.  

Regarding your question on the variables ophrpst and aud_sqft which are

missing in the dataset INTGRT and used in the file ZIP_AREA.SAS, please note

the following.  I have attached a new file ZIPAREA2.SAS to replace

ZIP_AREA.SAS.  This file has 2 modifications:  it uses the dataset INTGRT2

instead of INTGRT and it omits the variable ophrpst which was previously

unused.    Using this file will result in 2 differences in the resulting

dataset HVINT:  data for sites N159 and N558 will be slightly different or

missing; however, this does not effect the analysis because N159 is not used

in the analysis and N558 has no lighting savings (only sites with lighting

savings are affected by HVINT).  What happened here is that originally the

file MAK_VAR.SAS modified INTGRT and rewrote it, then later we renamed it to

INTGRT2.  The differences in the sites N159 and N558 are due to various

edits made after the creation of HVINT.  Again, they do not affect the

analysis.

Once again, I apologize for the delay and thank you for your patience.

Please let me know if you need anything else or have any questions.  Please

also let me know when your analysis is complete.

 <<NPSAMP.DOS>>  <<NPSAMP.SAS>>  <<SMPFRMN3.DOS>>  <<SMPFRMN3.SAS>>  

<<ZIPAREA2.DOS>>  <<ZIPAREA2.SAS>> 

Brenda Gettig

Regional Economic Research, Inc.

11236 El Camino Real, Suite A

San Diego, CA  92130

619-481-0081 ext. 422

fax 619-481-7550

brenda@rer.com

From: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>

To: Brenda Gettig <brenda@rer.com>

Cc: Thomas Light <light@portland.econw.com>

Subject: SCE STUDY 567

Date: Monday, August 02, 1999 14:46

Hi Brenda -

I have a question about the file "intgrt.ssd01" created by "makdbase.sas".

Intgrt is used in "zip.sas", but two variables in the 2nd data step's keep

statement are not on intgrt - variables ophrpst and aud_sqft.  Aud_sqft is

created in makdbase.sas when the lighting estimate data is brought in;

however, in the version of the program I have, aud_sqft is then lost in the

subsequent Proc Summary step.  Aud_sqft and ophrpst are necessary in a group

of subsetting-if statements in zip.sas.  Is there an alternate version of

makdbase.sas or zip.sas that would take care of this problem?  Otherwise the

code I have does not run.

Also, I haven't received the sample-pulling program we spoke about on Friday

afternoon, so if you've already sent it, it didn't arrive.

Thanks,

Dorianne

Dorianne Reinhardt Paul

Reinhardt-Paul Consulting

(503) 590-7264

reinpaulco.@msn.com

From: Brenda Gettig <brenda@rer.com>

To: reinpaulco@email.msn.com <reinpaulco@email.msn.com>

Cc: Shahana Samiullah <samiuls@sce.com>

Subject: 1997 SCE CEEI

Date: Wednesday, July 21, 1999 15:54

Dorianne: 

Here is the response to your question on the creation of the dataset

PARTROB.

Several things happened here.  First, the sas files you have named

sampsav.sas and rob3.sas were included in the documentation file by mistake.

The file I have which creates the dataset PARTROB is rob2.sas and I have

attached it here for you.  Please use this file to create PARTROB and do not

use the files sampsav.sas and rob3.sas.  

Secondly, in attempting to recreate this dataset, I noticed that the dataset

PARTSAMP, which is used to make PARTROB was at one point overwritten.  You

will note the code that creates PARTSAMP, partsamp.sas, includes some code

that assigns random numbers to sites and selects sites for the sample based

on those random numbers.  This process cannot be reproduced, so when the

dataset PARTSAMP was overwritten, the original sites included in the sample

were also.  This is not a problem, because this information is not used for

anything in the analysis.  However, it shows up in PARTROB as a variable

named SAMPLE.  To make the newly created PARTROB consistent with the orginal

one, I have added some code at the end of rob2.sas that assigns the original

sample indicators to the sites in the sample.  Again, this is trivial

because that variable is not used anywhere in the analysis.  

Finally, you will note there are some additional edits made to the dataset

PARTROB that are included in the file makdbase.sas.  I believe if you run

rob2.sas and also run those edits in makdbase.sas (which you have and which

are currently commented out, but were run during the analysis), then you

will be able to recreate the dataset you have called PARTROB.

I apologize for the confusion.  Please let me know if you encounter any

further problems with these files, or with anything else in the data.  

 <<ROB2.SAS>>  <<ROB2.DOS>> 

Brenda Gettig

Regional Economic Research, Inc.

11236 El Camino Real, Suite A

San Diego, CA  92130

619-481-0081 ext. 422

fax 619-481-7550

brenda@rer.com

From: Brenda Gettig <brenda@rer.com>

To: reinpaulco@email.msn.com <reinpaulco@email.msn.com>

Cc: Shahana Samiullah <samiuls@sce.com>; Alan Fields <alan@rer.com>

Subject: 1997 SCE CEEI

Date: Tuesday, July 20, 1999 18:31

Hi Dorianne.  I wanted to let you know I am looking into your question

regarding the dataset PARTROB and hope to have a response for you tomorrow.

Sorry for the delay.

Brenda Gettig

Regional Economic Research, Inc.

11236 El Camino Real, Suite A

San Diego, CA  92130

619-481-0081 ext. 422

fax 619-481-7550

brenda@rer.com

 From: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>

To: Brenda Gettig <brenda@rer.com>

Cc: Thomas Light <light@portland.econw.com>

Subject: File needed for sampfrm.sas

Date: Monday, July 19, 1999 12:47

Hi Brenda -

Thanks for responding so quickly - yes, I do remember you from last year.

Regarding the file I need to run sampfrm.sas, I gave you the wrong file

name.  I have c97ifrm1, and it is indeed very large.  The file I need, which

I do not have on the CD is called c97ibil1.  I have c97ibil4 - c97ibil7 on

the CD, but no c97ibil1.

Thanks,

Dorianne

Dorianne Reinhardt Paul

Reinhardt-Paul Consulting

(503) 590-7264

reinpaulco.@msn.com

From: Brenda Gettig <brenda@rer.com>

To: reinpaulco@email.msn.com <reinpaulco@email.msn.com>

Subject: 1997 SCE CEEI

Date: Monday, July 19, 1999 9:44

Hello Dorianne.  I received your data request from SCE.  You may recall we

worked together similarly last year on their 1996 program.

Regarding your first question, I found the file C97IFRM1.XPT on our copy of

the CD and the documentation.  I can resend the file, but I believe it is

too large to email even in zipped format.  Will you please check again and,

if you are still unable to find it, let me know if you have access to an ftp

site from which you could download the file.

Regarding your second question, I will get back to you either later today or

tomorrow on how we created the dataset PARTROB.  In the meantime, you can

work ahead using PARTROB as given for now.  

Brenda Gettig

Regional Economic Research, Inc.

11236 El Camino Real, Suite A

San Diego, CA  92130

619-481-0081 ext. 422

fax 619-481-7550

brenda@rer.com

From: Dorianne Reinhardt Paul <reinpaulco@email.msn.com>

To: BROWNMV@sce.com <BROWNMV@sce.com>

Cc: Thomas Light <light@portland.econw.com>; > <SAMIULS@sce.com>

Subject: Information Request for SCE Study 567

Date: Thursday, July 15, 1999 17:11

Hello Marian -

I am a data analyst working on the verification study for SCE's Study 567

for ECONorthwest and I have a few questions for RER regarding the

documentation I received and several programs and data sets.  Could you

please forward the following questions to the appropriate person at RER?

1.  In SAS program sampfrm.sas, a data set called c97ifrm1 is called in.

This data set is not described in the documentation I received, and was also

not included on the CD-ROM.  Please e-mail me a copy of this file, along

with documentation concerning it's origin, contents, etc.

2.   There is a SAS data set called partrob which is used in several of the

programs that create the participant sampling frame.  According to the

documentation, this data set is created in SAS program rob3.sas; however,

upon inspection of the program, partrob turns out to be one of the input

files as well as the output file.  Please explain where partrob is created

and send a copy of the code.

Thank you,

Dorianne

Dorianne Reinhardt Paul

Reinhardt-Paul Consulting

(503) 590-7264

reinpaulco.@msn.com




� The term “Statistically Adjusted Rate” appears to be used in this analysis in a manner similar to the way the term  “realization rate” was used in prior years.  The rates are coefficients from a regression model which includes independent variables for site characteristics, engineering estimates of expected savings for month t for end use k at site i, operating characteristics, weather conditions, and a binary indicator of the presence of electric use k.  RER’s engineering estimates of gross savings kWh and kW for each end use are multiplied by the coefficients for that end use to obtain an adjusted gross savings value, which is compared to SCE’s ex ante verified gross savings values for each end use.


� In the Company’s response to question B the first data request (Attachments A&B), the Company changed the NTG ratio claims to be 1.0 for refrigeration and 0.75 for pumping.


� Neither the participant sample, sometimes called an attempted population (which it wasn’t, with only 334 targeted out of 731 “non-LED only” sites), nor the nonparticipant sample size was described as being based on the precision requirements of Table 5.  In fact, the sample sizes chosen were arbitrary. 


� See attachments A, B, C and D  for the data requests and responses which address some of this issue.


� Although the Verification Report may look at the impact of “calendarizing” monthly bills as opposed to using actual billing cycles, most of the concerns were addressed in Attachment B, response to data request question 1.


� Proctor Engineering Group, 1999.  “Persistence 3A: An assessment of the technical degradation factors: Commercial air conditioners and energy management systems, Final Report”  CADMAC report # 2028P, February 25, 1999.


�  More details in the form of flow charts and dataset descriptions appear in Section 2 of the Report.
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Table 5-5:  Net Energy Savings (kWh)

SCE Estimates

RER Estimates

Ex-Ante

Statistically

Gross

Net 

Adjusted

Statistically

Verified

Net-to

Verified

Gross

Net-to

Adjusted Net

Savings

Gross

Savings

Savings

Gross

Savings

End Use

(kWh)

Ratio

(kWh)

(kWh)

Ratio

(kWh)

Lighting

  Indoor Ltg.

4.0675037E7

3.107521632E7

  LED Ltg. Only

824610.0

634949.7000000001

  Outdoor Ltg. Only

501023.0

385787.71

  Total Lighting

4.200067E7

0.77

3.2340515900000002E7

3.369565E7

3.209595373E7

HVAC

4.028500838E7

2.574379646E7

Miscellaneous

  Process

1.71298632E7

2.0707979E7

  Refrigeration

5363830.4

5363830.4

  Pumping

608054.4

608054.4

All

1.17720888E8

9.0794099E7

8.451961399000001E7

Table 5-6:  Net Demand Savings (kW)

SCE Estimates

RER Estimates

Ex-Ante

Statistically

Gross

Net 

Adjusted

Statistically

Verified

Net-to

Verified

Gross

Net-to

Adjusted Net

Savings

Gross

Savings

Savings

Gross

Savings

End Use

(kW)

Ratio

(kW)

(kW)

Ratio

(kW)

Lighting

  Indoor Ltg.

7662.0

6975.36

  LED Ltg. Only

100.0

77.0

  Outdoor Ltg. Only

0.0

0.0

  Total Lighting

7762.0

0.77

5976.74

7366.0

7052.36

HVAC

3503.64

1811.15

Miscellaneous

  Process

139.20000000000002

1430.0

  Refrigeration

16.0

16.0

  Pumping

13.600000000000001

13.600000000000001

All

12047.0

10868.0

10323.11

Table 5-5:  ORA Revised Net Energy Savings (kWh)

SCE Estimates

RER Estimates

Ex-Ante

Statistically

Gross

Net 

Adjusted

Statistically

Verified

Net-to

Verified

Gross

Net-to

Adjusted Net

Savings

Gross

Savings

Savings

Gross

Savings

End Use

(kWh)

Ratio

(kWh)

(kWh)

Ratio

(kWh)

Lighting

  Indoor Ltg.

4.0675037E7

3.107521632E7

  LED Ltg. Only

824610.0

634949.7000000001

  Outdoor Ltg. Only

501023.0

385787.71

  Total Lighting

4.200067E7

0.77

3.2340515900000002E7

3.369565E7

3.209595373E7

HVAC

4.028500838E7

2.574379646E7

Miscellaneous

  Process

1.71298632E7

2.0707979E7

  Refrigeration

5363830.4

5028591.0

  Pumping

608054.4

570051.0

All

1.17720888E8

9.0794099E7

8.414637119E7

Table 5-6:  ORA Revised Net Demand Savings (kW)

SCE Estimates

RER Estimates

Ex-Ante

Statistically

Gross

Net 

Adjusted

Statistically

Verified

Net-to

Verified

Gross

Net-to

Adjusted Net

Savings

Gross

Savings

Savings

Gross

Savings

End Use

(kW)

Ratio

(kW)

(kW)

Ratio

(kW)

Lighting

  Indoor Ltg.

7662.0

6975.36

  LED Ltg. Only

100.0

77.0

  Outdoor Ltg. Only

0.0

0.0

  Total Lighting

7762.0

0.77

5976.74

7366.0

7052.36

HVAC

3503.64

1811.15

Miscellaneous

  Process

139.20000000000002

1430.0

  Refrigeration

16.0

15.0

  Pumping

13.600000000000001

12.75

All

12047.0

10868.0

10321.26


_996392793.unknown

