MEMO

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 1, 1998  

Subject:
Review Memo for SCE 543:  NRNC – Whole Building

REVIEW SUMMARY

1. Utility:  Southern California Edison Company                        


Study ID: 543

Program and PY:  Non-Residential New Construction  Program:  PY1996

End Use(s):  Whole Building

2.  Utility Study Title:  “Southern California Edison  1996 Non-Residential New Construction Evaluation ”

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

 Required by Table 8A: Yes.

4. Applicable Protocols: Tables 5, 6, 7, and C-8

Study Completion:  March 1, 1998 
Required Documentation Received:   Yes                    

Retroactive Waivers:   Retroactive Waiver approved on August 20, 1997 that allows (a) the study to determine the appropriate sample size by making the precision estimates around the load impact estimates, (b) the use of short-term metering in place of whole building billing data to calibrate the engineering models  and (c) the use of two different methodologies to estimate net load impacts, with the selection of the filed method based on the lowest error bound around the “net kWh savings.”

5.  Reported Impact Results
:

Annual Gross Load Impacts.

Whole building: peak: 10,130 kW (0.00126 kW per unit [kW/sq.-ft/yr]; 1.15 gross realization rate).  Energy:  42,730,000 kWh (5.33 kWh per unit[kWh/sq.-ft/yr];  1.16 gross realization rate). 

Annual  Net Load Impacts:  

Whole building:  peak: 9,008 kW (0.00112 kW per unit [kW/sq.-ft/yr];  1.023 net demand realization rate).  Energy:  31,273,000 kWh (3.90 kWh per unit [kWh/sq.-ft/yr];  0.849 net energy realization rate). 

Net-to-gross ratios:  Peak:  
0.73



    Energy:
0.73

7.  Review Findings:
(a) Conformity with Protocols:  The study is in direct conflict with the retroactive waiver that governs the study. 

(b) Acceptability of Study results: This study will have a Verification Report.  The main problem is that the Company is claiming load impacts contrary to the governing retroactive waiver.

Recommendations:  The recommendation is to reject the earnings claims as documented in this Study and laid out in Table 6, and replace them with the values required under the terms of the retroactive waiver.  This will result in a net reduction of about 6,000,000 kWh and 5 MW of peak demand from the Table 6 claims.

OVERVIEW

The Non Residential New Construction 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 the shareholder incentive.  Approximately 8% of the shared savings shareholder incentives for the SCE are dependent on this NRNC study, or $1.3 million. 

REPORTED IMPACT RESULTS

Annual Gross Load Impacts.

Whole building: peak: 10,130 kW (0.00126 kW per unit [kW/sq.-ft/yr]; 1.15 gross realization rate).  Energy:  42,730,000 kWh (5.33 kWh per unit[kWh/sq.-ft/yr];  1.16 gross realization rate). 

Annual  Net Load Impacts:  

Whole building:  peak: 9,008 kW (0.00112 kW per unit [kW/sq.-ft/yr];  1.023 net demand realization rate).  Energy:  31,273,000 kWh (3.90 kWh per unit [kWh/sq.-ft/yr];  0.849 net energy realization rate). 

Net-to-gross ratios:  Peak:  
0.73



    Energy:
0.73

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The Study estimated the gross load impacts of both participants and a matched set of nonparticipants whose buildings were completed in the same year as those of the participants.  For the gross load impacts, there were 78 participants and 80 nonparticipants.  Each sample point was visited and the on site auditors collected (a) building characteristics, (b)  as found operating schedules, and  (c) end-use metered parameters.  The as-found, as-operated building was modeled with DOE 2.1E software to normalize consumption to long term weather, account for interactions among measures and end-uses, and to provide a baseline simulation for each building, participant or not.  The baseline took into account the required minimum Title 24 efficiencies, but without the Title 24 operating assumptions.  The end-use metered data or billing data were sometimes used to calibrate the assumptions and/or reported information that otherwise would have gone into the simulations.  Actual, as-operated conditions in the buildings were used.  In this way gross load impacts, above the baseline conditions could be calculated for each building.  Nonparticipant buildings had some efficiencies above Title 24 – over one third of the gross efficiency gains simulated for the participant buildings.

In line with the requested and approved retroactive waiver, the study contractors approximated the net load impacts of the program using two approaches.  The first was to compare the gross load impacts of the nonparticipant sample that was closely matched to the participant sample, with those of the participants.  This is basically a “difference of differences” approach.  It assumes that the nonparticipants reflect current practice, which would have been mimicked in the absence of the program, or perhaps improved upon due to the self-selection bias among participants.  The assumption is that the participants wouldn’t have built any less efficiently than the nonparticipants did.  Any effect due to the self-selection of the participants is potentially off-set by potential changes in the behavior of the nonparticipants due to the existence of the program, but neither effect is measured or isolated.

The second approach is to perform an econometric modeling exercise by which variables that may be related to the choice of efficiency options are tested and built into a model that may explain some of the other unmatched attributes of the participants or non-participants, or the unobserved differences (Mills ratio).  Its strength is that it can consider differences that are not captured in direct comparisons.  Its weaknesses include its dependence on self-reported attitudes, behavior, and constructed variables.  In addition, its flexibility to construct,  test, and select variables is both a strength and a weakness in earnings claims.  By adding and subtracting variables in order to improve precision, it generally will provide a more precise estimate than a “difference of differences” approach which is less “flexible.”  

The retroactive waiver required that the selection of results be based on the model “that yields the lower error bound
….computed as the standard deviation of the net kWh savings (rather than the percent savings from Title 24) at the program level.”  In this case, the net kWh results from the “difference of differences” approach was 26,621 MWh, plus or minus 22.0% (page 8), and the result from the econometric approach was 41,005 MWh plus or minus 30.5% (page 9).  Assuming that all true variance is captured in the modeling and the components are correctly operationalized, the Company selected the results from the econometric approach to estimating the net to gross and the larger net savings, in direct violation of the retroactive waiver.  The net realization rate for energy from the “difference of differences” was 62.3% and from the econometric approach, 96.0%.  The Company filed Table 6 on March 1, 1998 for this Study actually claiming the lowest bound of the net load impacts from the econometric approach – 31,273 MWh (73.2% realization rate) – as a conservative estimate (page 9). Independent reviewers are not permitted to ignore approved waivers that they do not agree with.  The Company can’t either.

Evaluation Issues:

This appears to be a generally strong load impact study in terms of its gross load impact analysis.  Technically, there is little to say about the NTG results except that they are out of compliance with the governing retroactive waiver, and the earnings claims could be disallowed. 

The attempt at the econometric approach to estimating the NTG does involve substantial evaluation issues on its own.  If, for any reason, those results were to be seriously considered, it is important to note a substantial problem with the approach to measuring spillover. This econometric approach depends to extraordinary amount on a new “scaled variable” approach to estimating spillover.  Previous studies had been unable to identify any program spillover effects on nonparticipants.  For the econometric approach, fully 1/3rd of the net load impacts are from spillover.  There are several problems with RLW’s measurement of spillover, not to mention issues with variable selection in the final model:.

1. There is no explanation in the text of the study or in the appendix about how the scales were constructed, why a seven point scale was used, or whether the questions produced reliable and internally consistent results.  The rigorous development of a scaled variable is not documented.

2. The artificially constructed scaled variable is at best an ordinal variable, but it is being used in the simplified OLS regression, which assumes nominal or interval variables.

3. The construct of the variable is logically biased in that there is only one value available for non-influence for nonparticipants to select and 7 options presented.

4. The construct of the scaled variable will tend to bias the response in that it is clear that the interviewer seeks some gradient of influence, and the response bias is to give some “influence” which will always be more than zero.

5. The no-influence response is at the extreme end of a seven point scale.  Research has indicated that when confronted with a wide set of gradations, respondents hesitate to choose an extreme response.

6. The study contractor argues that the 7-point scale is more sensitive than a binary variable in identifying the subtle aspects of spillover (page 95).  Without documentation to indicate that a 7 point scale was the optimal for getting at nuances of real influences, we might assume that a 15 point scale would have been even better at eliciting spillover.

7. The series of questions from which the one significant variable, “influence of SCE,” was gleaned actually requires the respondent to make two subjective judgments.  The question asks:  “rate the significance of each… The influence of SCE on your design and equipment choices.”  Influence is assumed, but its significance must be rated.

It would appear that there sufficient problems with the measurement of the variable of interest – current influence of SCE -- that the data analysis that follows is going to be based on a weak foundation.  If your measurement is flawed, you can’t cover it with more modeling.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols:  This Study appears to be in direct violation of the retroactive waivers to the measurement Protocols.

Reporting Protocols:  Tables 6 and 7 are adequately documented, although Table 7 frequently references whole sections of the study instead of summarizing the points, as Table 7 was intended to do. 

RECOMMENDATION

Rather than disallow the entire earnings claim based on SCE’s failure to comply with its own requested retroactive waiver, the recommendation is to re-compute earnings based on the results from the “difference of differences” approach, which is compliant with the retroactive waiver.  The net realization rate should be 62.3% for energy and 52% for peak demand.

� As reported in Table 6 of the Study


� We will assume that this does not mean literally the lowest bound of the precision interval, but rather the model that produces the smallest or tightest confidence interval at a given level of precision.
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