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SDG&E - Study Nos. 999 and 1023
1996 – 1997 Agricultural Energy Efficiency Incentives Program  Fourth-Year Retention Study
Introduction and Executive Summary

This is a Verification Report (VR) of San Diego Gas & Electric Company’s (SDG&E) retention study for energy efficiency measures installed through their Agricultural Energy Efficiency Incentives Program (AEEI) during the 1996 and 1997 program years (PY96 and PY97).  The AEEI retention study was performed by SDG&E with audit assistance from Xenergy, Inc.

This VR is presented in five sections.  The first section contains an introduction and executive summary of the findings, along with recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by SDG&E and its audit contractors.  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 study reports estimates of the EUL for agricultural energy efficiency measures using data collected on the fraction of installed measures in place and operable.  The EUL for each measure is calculated by estimating the median number of years that the measure is still in place and operable from modeled survival functions.  Ex post EUL estimates are compared with ex ante estimates at the 80 percent confidence level to calculate realization rates.

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.”
  In PY96, four measures (three lighting and one pumping) accounted for 51 percent of the resource benefits and were thus included in the retention study.  For PY97, the retention panel consisted of three measures (two pumping and one process) that accounted for approximately 56 percent of the total resource benefits during that program year.

Not all measures in the AEEI program were included in the retention study.  SDG&E identified those measures that were not studied and matched them, based on the similarity of characteristics, to measures that were studied.  The results of the retention study, in terms of changes to the EUL, were then carried over to these “like” measures.
  There were two like measures in PY96 and none in PY97.

Methodology

The analysis techniques employed in the study consist of collecting measure retention data from program participants and using classical survival analysis to produce a revised estimate of the effective useful life (EUL) of energy efficiency measures installed under this program.  The revised EUL estimate (ex post EUL) is then compared to the forecast EUL (ex ante EUL) to derive the EUL realization rate.  If this difference is not statistically significant, then the forecast estimate is used to calculate resource benefits and earnings in the utility’s third and fourth earnings claims.

Summary of Findings
SDG&E’s AEEI retention study evaluated seven measures, with the statistical findings for these measures applicable to an additional two “like” measures.  The highlights from ECONorthwest’s verification efforts are:

· No failures were observed for six of the seven measures included in the study.  As a result, survival analysis could not be performed on these measures and no ex post EUL calculations were made.

· For PY96, the 5-10W CFL lighting measure experienced one, dependent failure—with failure date known—out of a sample of seven measures.  However, the standard error and confidence interval were such that the ex ante EUL estimate could not be rejected.  This is primarily attributed to the relatively short time span between the installation date and the survey date on those measures included in the retention panels.  As with most of the fourth year retention studies, little statistical confidence can be placed on the EUL estimates generated in the study because they rely on data from the first few years after installation for measures that are expected to last, based on forecast or ex ante estimates, between 10 and 16 years.

Recommendation to ORA

ECONorthwest recommends that no adjustments be made to the ex ante EULs for the measures studied.

Data and Documentation Quality
Data

Files were provided on one compact disc and ECONorthwest encountered no problems with SDG&E’s data.  Although the retention survey data was not included for review, the results from those surveys were included in the individual measure models.  Given the complexity of the modeling spreadsheets, ECONorthwest opted to focus its verification efforts on those spreadsheets.

Documentation

The study itself was adequately documented.  Although the description of the methodology was brief, SDG&E included a completed Table 6 that clearly reported the findings of the retention study, and a fully articulated Table 7 that assisted the verification effort.

Replication and Analysis
Review of Analytic Approach and Dataflow
The primary features of the retention model used to estimate the EUL for energy efficiency measures installed as part of the AEEI Program are the specification of a hazard function and its associated survival function, the estimation of the parameters of that survival function using a maximum likelihood estimation methodology, and the estimation of a median expected lifetime.  ECONorthwest reviewed the methodology employed in the retention study, as well as its actual implementation within the spreadsheet model.

Review of Database Development

ECONorthwest did not review the development of the retention database used for this study.  The results from the retention study surveys (i.e., the retention database), however, were included in the measure retention model.  ECONorthwest verified that these survey results matched those reported in Table 7 of the report.

Review of Analytic Procedures

ECONorthwest reviewed both the general approach of the analysis, as well as the specific implementation of analytical procedures within the spreadsheet (Excel) model developed for the lighting measure that experienced a failure.  The general approach of the analysis appears reasonable.  The quadratic specification of the hazard function employed in the study is useful.  However, ECONorthwest recommends that other functional forms be investigated and discussed in future studies.  

The study relies on maximum likelihood estimation of the parameter values that are used in the median lifetime calculations for individual measures.  Maximum likelihood estimators (MLEs) are, typically, good estimators, i.e, best linear unbiased estimators.
  In addition, the use of the log-likelihood function, as was done in the study, is desirable for many reasons—particularly because the logarithmic function is monotonic  and the estimated parameters are constant. Although there are many computer programs that perform the necessary calculations, the study authors, interestingly, programmed Excel spreadsheets with exponential and linear grid search routines.
 

As part of verifying that the underlying mathematics were correctly programmed in the measure spreadsheet, ECONorthwest reviewed the linkages, formulae, and macros used to calculate the EUL estimate and its associated standard error.  In addition, ECONorthwest made sure that the quantity and date (if known) of measure failures contained in the spreadsheet model matched those reported in Table 7 of the retention study.  Finally, ECONorthwest ensured that the upper and lower bounds of the confidence interval were correctly calculated in Table 6.

Modifications to Database and Analytical Procedures

Database Modification

Since the retention database was not reviewed, no modifications are recommended for the database portion of the retention study.

Analysis Modifications

The overall approach and specific programming involved in the retention models was sound, thus, ECONorthwest recommends no changes to the analytic elements of this retention study.

Recommended Changes to Filed EUL Estimates

ECONorthwest recommends that no adjustments be made to the ex ante EULs for the 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.


� “Like” measures and their associated relationship to retention study measures are clearly identified in Table 6 of the report.  Like measures include lighting and pumping measures in the AEEI Program.


� The estimated variance, however, is a biased estimator of the actual variance.  Although biased, the estimated variance is consistent.  See Pindyck and Rubinfeld, “Econometric Models and Economic Forecasts,” pg. 71.


� Modeling in Excel denied the authors the alternative of using more advanced statistical techniques available in, for instance, SAS.  In the case of left hand censoring that arises when the failure date of the measure is unknown and is, rather arbitrarily, set as the month of the survey, SDG&E and its consultant were unable to rely on the LIFEREG and PHREG procedures in SAS.
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