MEMO

To:                       
Scott Logan, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
August 21, 1999  

Subject:
Review Memo for PG&E Study  # 333B:  CEEI HVAC

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric                        


Study ID: 333B 

Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1997

End Use(s):  HVAC

2.  Utility Study Title:  “Evaluation of Pacific Gas and Electric Company’s 1997 Commercial Energy Efficiency Incentives Program:  HVAC Technologies”

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

 Required by Table 8A: Yes.

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

Study Completion: March 1, 1999 
Required Documentation Received:   Yes                    

Retroactive Waiver: As approved January 20, 1999:   Allowed the use of self-report methods to estimate net-to-gross in cases where the discrete choice model or LIRM failed to provide statistically reliable results for a particular technology. 

5.  Reported Impact Results;

Average Annual Gross Load Impacts:  

HVAC:  Peak:  7,445 kW (0.00017 kW per designated unit; 0.89 realization rate).   Energy:  29,698,734 kWh
 (0.65926 kWh per designated unit; 0.97 realization rate
).  Therms: 23,811 (0.00053 therms per designated unit; 1.00 realization rate)

Average Annual  Net Load Impacts:

HVAC:  Peak:  6,052 kW (0.00013 kW per designated unit; 1.07 realization rate).  Energy: 24,813,777 kWh (0.55082 kWh per designated unit; 1.18 realization rate)  Therms:  19,267 therms (0.00043 therms per designated unit; 1.08 realization rate ).

Net-to-gross ratios:   0.836 for peak, energy, and gas impacts.

7. Review Findings:

(a) Conformity with Protocols:  The study is generally in conformity with the protocols and the approved Retroactive waiver, with the exception of not quantifying deferred free-ridership.

(b) Acceptability of Study results: This very important study clearly needs a verification report. Recommendations:  Pending a Verification Report, the recommendation is to accept the results as claimed – modified per footnote 1 of this Review Memo --  in Table 6 of  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 11% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI HVAC technologies, and of that, 97% is due to the non-PSP commercial  HVAC end use.  Therefore, $2.356 million dollars in shareholder incentives are at stake in this load impact study.  ThStudy results, therefore, will be carefully reviewed through  a Review Memo and replicated with a Verification Report.
This study was conducted in a manner that is similar to the impact analysis of Lighting end- use technologies for the PY97 CEEI program (Study 333A) and therefore shares similar strengths with that study.   
In general, the Company and their contractor appear to have prepared a detailed load impact study that is in excellent conformity with the measurement protocols, including the retroactive waiver that is applicable
.  The potential issues raised in this review memo relate to the self-report approach to estimating the net-to-gross ratios (NTG).
REPORTED IMPACT RESULTS:

Based on Table 6 from the study, the following claims were made for impacts:

Average Annual Gross Load Impacts:  

HVAC:  Peak:  7,445 kW (0.00017 kW per designated unit; 0.89 realization rate).   Energy:  29,698,734 kWh (0.65926 kWh per designated unit; 0.97 realization rate
).  Therms: 23,811 (0.00053 therms per designated unit; 1.00 realization rate).

Average Annual  Net Load Impacts:

HVAC:  Peak:  6,052 kW (0.00013 kW per designated unit; 1.07 realization rate).  Energy: 24,813,777 kWh (0.55082 kWh per designated unit; 1.18 realization rate)  Therms:  19,267 therms (0.00043 therms per designated unit; 1.08 realization rate ).

Net-to-gross ratios:   0.836 for peak, energy, and gas impacts.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The energy impacts in the Study are based on a three-stage approach: 1) independent re-estimation of engineering priors based on data collected by phone, on site, including metering (30 sites) and using engineering algorithms; 2) a load impact regression framework that included the engineering priors from step 1 and the actual pre and post program monthly bills for both the lighting and HVAC participants; and 3) a two stage discrete choice model to estimate both free-ridership and spillover for central air conditioning and “other HVAC” technologies, and self-reported free-ridership and spillover for the other technologies.  This technology-specific approach to the NTG analysis was explicitly allowed by the 1/20/99 retroactive waiver.  The demand impacts were estimated using the first and third steps, since there were no applicable billing data.  

The participant sample was 443 CEEI participants who installed program HVAC measures (including 156 on-site visits), 549 nonparticipants for a comparison group for the Load Impact Regression analysis, and 3619 nonparticipants from a canvass survey for purposes of the NTG analysis. The samples were selected to meet the precision estimates of the Protocols, based on pre-program consumption, and stratified by energy consumption and building type. Because there were only 1,337 sites with HVAC installations under the 1997 program, the sampling technique for participants was to attempt a census of all appropriate sites. The nonparticipant sample was drawn to match the consumption and building type characteristics of the participant sample.  

The first stage of the load impact regression model used nonparticipants to provide a relationship, by building type, of the post-program consumption based on the pre-program consumption and actual weather.  This was used as a predicted future baseline in a simultaneous regression equation involving the participants, in which the predicted change in consumption based on how the participants would have changed if they had acted only like the nonparticipants, was used as the dependent variable.  The model included engineering estimates of load impacts in each participant building for lighting, HVAC, and other miscellaneous measures (e.g., an energy efficient  motor), as well as changes in the facilities undertaken by the participants during the period under study.
  The SAE coefficients that resulted were interpreted as that portion of the engineering estimates prepared for the evaluation that was evidenced in the actual billing data for the participants.   The new results were then compared to the ex ante estimates of gross load impacts provided in the E-3 Tables of the first earnings claims to calculate the gross “realization rate” as defined by the Protocols.
The NTG (for net load impacts) was approached in three ways: (1) self-reported responses to a telephone survey about free-ridership and participant and nonparticipant spillover; (2) the inclusion of a Double (and single)Mills Ratio approach within the Load Impact Regression (SAE) Model as a net billing model; and (3) a two-stage discrete choice model to estimate free-ridership and spillover.  The Study’s NTG results were based on the discrete choice results for sites receiving Central Air Conditioning  (CAC) measures and those classified as “other HVAC” measures.  The NTG for all other HVAC measures (adjustable speed drives, set-back thermostats, window film, water chillers etc.) was based on self-reported intentions and influences.   The final net realization rates were the ex post net load impacts compared to the ex ante net load impacts estimates.

Evaluation Issues:  

The evaluation contractors have done an excellent job of explaining what they did, what they tried, and why they selected the options that they had selected. The cumulative effect of prior settlements, the applicable retroactive waiver, the care taken to account for problems that arose over four prior rounds of studies and reviews, and the careful explanation of this year’s study dramatically reduced the number of potential issues with this study.  

Net-to-Gross Analysis

The study authors are basing some of their NTG ratios on the two-stage discrete choice model.  They could have used the self-report approach if the discrete choice models had not produced statistically robust results according to the January 20, 1999 retroactive waiver.  The authors felt that this was unnecessary for the most frequently installed measure – central a/c (with 290 installations)  -- and “other HVAC,” with only 5 installations. They indicate that the self-report results for these same technologies are substantially lower than the discrete choice model results – 0.53 and 0.66 versus 0.85 and 0.89 – but slightly lower than the Double Mills ratio approach (Exhibit 3-46).   It would appear that a substantial amount of the net benefit for the program depends on the statistical reliability of the discrete choice modeling effort – with the “other HVAC” appearing to be particularly marginal.

If the discrete choice model is not found statistically reliable in the Verification Report for the measures for which it is used, it is important that the self-report approach be an appropriate substitute.  In addition, it is important that the self-report approach be acceptable anyway, because it is used to estimate the NTG for most of the measures in the program. 
It is thus important to point out two issues within self-report approach.  Although the impact may not be expected to major, a test of the sensitivity of the reported impacts of participant and nonparticipant spillover to the analytic decision to treat participant and nonparticipant knowledge of the Program which was identified as “slightly influential” (sp180 and sp110) in the decision to purchase high efficiency equipment as spillover would be warranted. 

Basically, due to the high leverage of the few spillover cases in the very large population of nonparticipants, and even within the participant group (due in part to the higher avoided costs ascribed to each participant spillover action), a change in the identification of the absolute cases of spillover could produce substantially less spillover.  If respondents saying “slightly influential’ – a possible demand effect of the survey – were considered not to represent spillover, the 6.5 nonparticipants reporting spillover and the 15.1 participants used to calculate spillover could have resulted in half or less of the spillover eventually calculated.  Each case of identified spillover has extremely high leverage.  Currently the spillover being counted from the self-reports in the final net-to-gross (0.21 according to Exhibit 3-47) is twice as high as for the lighting technologies and almost twice as high as the results from the discrete choice modeling.  This is a very large impact on the net benefits.

In addition, the Study has failed to conform completely to the Quality Assurance Guidelines of the Protocols in that they have failed to report on “deferred free-ridership,” which can be calculated if a self-report approach is used, and, in fact is required by the Quality Assurance Guidelines for self-reported NTG.  The argument has been that deferred free-ridership – would have taken the action without the program more than a year into the future – should not affect “first year load impacts,” but it is the only opportunity to capture the effect for the subsequent load impacts and report it.  This can not be captured in the Verification Report unless the questions were asked and documented in the files.  Nevertheless, in the case of any adjustment concerning net program effects, this failure to capture what might be a significant effect should be considered.
CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is mostly in conformity with the Protocols of Table C-4 and Table 5, but misses the deferred free-ridership examination in the Quality Assurance Guidelines.
Tables 6 and 7 Reporting Protocols. The Study includes suitably detailed Tables 6
 and 7.

Summary Recommendation:

Based on a review of the text of the study, this is a reasonably good ex post evaluation, but the importance of this evaluation requires a Verification Report. Regardless of whether the Verification Report rejects the econometric approach, the self-report results should tested for sensitivity to the self-report scoring algorithm used by the Company to estimate spillover, and any decisions to adjust the results should consider the failure to quantify deferred free-ridership.

� Section 2A of Table 6 indicates that these are MWh, instead of kWh, but kWh is consistent with the text of the report and section 2B of Table 6; the MWh is clearly a typographical issue.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.


� One of the fascinating aspects of the study is that after more than a decade of running DSM programs, the load impact estimates made by the program implementers remain so dramatically flawed, on an engineering basis alone.  In aggregate the estimates are close to ex post estimates, but the variability among site by site results is striking.  Refer to Attachment 1 of the Study that details the findings of the ex post engineering analyses:  0.70, 0.16, 0.43, 1.36, 1.44, and 4.31 are examples of randomly selected gross engineering realization rates.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.


� The Company’s consultants argued at length in both 333A and 333B about criticisms of this aspect of the modeling that they received as part of last year’s AEAP Verification Report and discussions with the verification contractor, ECO-Northwest during the subsequent year.  Attached as Appendices to the Studies were the Company’s rebuttal from the AEAP last year on this modeling issue and the recommendations of the CPUC Independent Reviewer.  All this despite the fact that the case was “settled” last year, because the Company’s contractors intended to use the same approach again this year (with enhancements).  In addition, the contractor in this Study, 333B, provided extensive documentation of alternative model specifications.  This review found the arguments and sensitivities provided by the contractor for 333A and 333B to be convincing.


� This is not to say that the program effect isn’t, in fact, confounded by the possibility of market effects.  The finding of concurrently very high levels of free-ridership and very high levels of spillover may indicate that the respondents are having difficulty discerning program influence from their own intentions.  A long-term program with serious trade ally interaction may have made the distinctions between net program effects and market effects hard to elicit.


� As in prior years, the realization rate per DU is not useable for PG&E, in that the number of designated units change from the E-3 Table in the first earnings claim to Table 6 of the Study.  However, the total load impacts and the realization rate for these are correctly calculated, and the amount of net load impacts is not confounded by the DU problem.
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