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SCE - Study No. 553
Commercial/ Industrial/ Agricultural Energy Efficiency Incentives Program Retention Study
Introduction and Executive Summary

This is a Verification Report (“VR”) of Southern California Edison’s (“SCE”) retention study for commercial, industrial, and agricultural energy efficiency measures for which rebates were paid in program years (“PY”) 1993, 1994, 1996, and 1997 under SCE’s Commercial/Industrial/Agricultural (“C/I/A”) Energy Efficiency Incentives (“EEI”) Program.  A retroactive waiver was obtained by SCE to combine the 1993/1994 and 1996/1997 retention studies.  This study was performed by ADM Associates, Inc., (“ADM”).

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 ADM and SCE to support the study.  The third section details ECONorthwest’s replication and assessment of the analytical procedures used in the study.  The fourth section reports recommended modifications to the dataflow and analytical procedures used in the study.  The final section presents the recommended changes to the filed effective useful life (“EUL”) calculations for each measure studied.  The effective useful life of a measure is defined as the median number of years that the measure is still in place and operable. 

The study reports estimates of the EUL for commercial, industrial, and agricultural energy efficiency measures using data collected from a longitudinal survey of measures with rebates paid in PY93/94 and PY96/97 under SCE’s C/I/A EEI Program.  The EUL for C/I/A measures is calculated by estimating the median number of years that the measure is still in place and operable from modeled survival functions.  These ex post EUL estimates are then compared with their corresponding ex ante EUL value at the 80 percent confidence level.

ECONorthwest’s verification efforts include:

· evaluation of the study methodology;

· replication of the statistical findings of the study; and

· recommendations to the ORA.

Measures Studied

The Protocols require that the utilities conduct a retention study on “the top ten measures, excluding measures that have been identified as miscellaneous (per Table C-9), ranked by net resource value or the number of measures that constitutes the first 50% of the estimated resource value, whichever number of measures is less.”
  The study collects measure retention data for many measures installed under the SCE’s 1994 and 1995 C/I/A EEI Program.  Additional measures, installed by customers under the same program in 1996 and 1997, were included to meet the Protocol requirement that measure retention be evaluated for all four program years.  (A complete list of the measures included in the study is contained in Table 1-1 of the study.)  

Methodologies

The analysis techniques employed in the study consist of estimating survival function parameters by fitting measure retention data to the Weibull hazard function model.  No analysis was performed on those measures that had relatively few failures.  The modeled survival functions are then used to generate estimates of each measure’s EUL and calculate their statistical precision at an 80 percent confidence interval.  

Summary of Findings
The verification effort performed by ECONorthwest supports the findings presented by SCE and ADM in the study.  The ex post EUL estimates for one commercial measure, compact fluorescent lamps, is significantly different than the ex ante values at the 80 percent confidence level and, therefore, suggest that the ex ante value should be revised.  

The survival analysis conducted by ADM was performed using Microsoft Excel and annual survival/failure count data.  In general, given the extensive capabilities of SAS statistical software for performing survival analysis, ECONorthwest suggests that authors of retention studies use the LIFEREG procedure in SAS when possible.

Recommendation to ORA

ECONorthwest recommends that the revised ex post EULs for Commercial compact fluorescent lamps be accepted as documented in the study.  No adjustments are recommended for the other measures studied. 

Data and Documentation Quality
Data 

Files were provided on one compact disk and ECONorthwest encountered no problems with any aspect of SCE and ADM’s provision of data.  The majority of ADM’s analysis was performed using Microsoft Excel spreadsheet software.

Documentation

The study included sufficiently detailed documentation.  Indeed, a thorough description of the methodology and helpful exhibits were included to assist with the replication effort.  

Replication and Analysis
Review of Analytic Approach and Dataflow
The study relies on data collected from on-site and telephone surveys.  For those measures that exhibit a significant amount of failures, survival functions and EUL estimates are derived.  Survival function parameters are estimated using ordinary least squares (“OLS”) from hazard function models.  The hazard function represents the instantaneous failure rate for an installed measure that has survived to a particular age.  The study uses a modified version of the Weibull hazard function to generate survival function parameter estimates.  The Weibull model is a proportional hazard model that allows a scale parameter to be estimated.  When the scale parameter is less than one, the Weibull’s hazard function increases with time.  However, when the scale parameter value is greater than one, the resulting hazard function decreases with time.  In general, one would expect that the true hazard for most measures would eventually increase over time, so the Weibull model appears to be appropriate. 

In order to gauge the statistical precision of the ex post EUL estimate, a confidence interval is calculated using regression coefficients associated with the upper and lower bounds of an 80 percent confidence level.  The ex ante EUL value is then compared with the ex post EUL at the 80 percent confidence interval.  

Replication Efforts

The verification effort included a review of the retention counts and regression results for each measure studied, as well as a review the analytical procedures used to calculate the survival functions and the resulting ex post EUL estimates.  

Review of Database Development

Although most of the verification effort focused on other aspects of the study, ECONorthwest did not encounter any problems when reviewing the database development processes used in this study. 

Review of Analytic Procedures

The analysis proceeded as described in the study and appears to be in general compliance with the Protocols. 

While the method used by ADM to generate EUL estimates is in compliance with the M&E Protocols, ECONorthwest suggests that ADM consider using the LIFEREG procedure in SAS in future retention studies.  The LIFEREG procedure has the following advantages over the technique used by ADM:

· The LIFEREG procedure can handle left, right, and interval censored data.  The technique used by ADM is unable to statistically accommodate censored data.  

· SAS has the ability to generate survival functions and estimates of the EUL for a variety of distributions (including the Weibull distribution).  This enables the researcher to compare log-likelihood statistics or perform other statistical tests on alternative parametric survival estimates to determine which distribution provides the most robust EUL estimate.  Excel does not have any built-in capabilities to handle alternative survival distributions.   

· ADM estimates measure survival functions using survey data that identifies the annual count of   measure retention and non-retention.  Because the data used by ADM is aggregated on an annual basis, some information on the timing of failures and removals is lost.  Furthermore, ADM’s approach does not allow the inclusion of covariates, such as hours of operation or business type, in the retention analysis.  The SAS LIFEREG procedure estimates survival functions using data that includes the specific timing of retention and non-retention for each measure, and allows for the inclusion of non-time dependant covariates.

· SAS is able to generate a wide variety of summary statistics for each model estimated.  In comparison, the statistical capabilities of Excel, as they relate to survival analysis, are relatively limited.  

Modifications to Database and Analytical Procedures

Database Modifications
No modifications are recommended for the database procedures used in this study.

Analysis Modifications
The analysis proceeded as described in the study and was in general compliance with the M&E Protocols.  ECONorthwest suggests that ADM consider using the survival analysis procedures available in SAS in future retention studies for the reasons provided above.

Recommended Changes to Filed EUL Estimates

ECONorthwest recommends that the revised ex post EUL, of 5.80 years, for Commercial compact fluorescent lamps be accepted as documented in the study.  No adjustments are recommended for the other measures studied.










� “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs,” as adopted by California Public Utilities Commission Decision 93-05-063, Revised March 1998.
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