MEMO

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
July 7, 1998  

Subject:
Review Memo for PG&E Study  # 349:  CEEI Lighting

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric                        


Study ID: 349

Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1996

End Use(s):  Indoor Lighting

2.  Utility Study Title:  “Evaluation of Pacific Gas and Electric Company’s 1996 Commercial Energy Efficiency Incentives Program:  Lighting 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, 1998 
Required Documentation Received:   Yes                    

Retroactive Waivers:   Allowed to use  the average of PY1994 and 1995 load impact study results for full load operating hours, coincident diversity factors, HVAC interactive effects, and burned out lamp rates, as approved November 21, 1997

5.  Reported Impact Results;

Average Annual Gross Load Impacts:  

Lighting:  Peak:  27,575 kW (0.0001 kW per designated unit; 1.25 realization rate).   Energy:  138,339,806 kWh (0.5195 kWh per designated unit; 1.08 realization rate
).  Therms (interaction): - 35,752,874 (-0.1343 therms per designated unit; realization rate not applicable
)

Average Annual  Net Load Impacts:

Lighting:  Peak:  23,073 kW (0.0001 kW per designated unit; 1.36 realization rate).  Energy: 112,831,780 kWh (0.4237 kWh per designated unit; 1.15 realization rate)  Therms:  -30,983,279 therms (-0.1164 therms per designated unit;  realization rate not applicable).

Net-to-gross ratios:   0.82 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.

(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 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 58% of the Company’s claimed net benefits for all shared saving programs are based on the CEEI, and of that, 50% is due to the non-PSP commercial  lighting end use.  Therefore, approximately $ 8.8 million dollars in shareholder incentives are at stake in this load impact study. Study 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 HVAC end use technologies for the PY96 CEEI program (Study 351); and therefore shares similar strengths and weaknesses with that study.   
In general, the Company and their contractor appear to have prepared a detailed load impact study that is in  general conformity with the measurement protocols.  The main problems laid out in this review memo relate to issues with alternate approaches to estimating the net-to-gross ratios (NTG), if the chosen discrete choice methodology does not stand up to a Verification Report..
REPORTED IMPACT RESULTS:

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

Average Annual Gross Load Impacts:  

Lighting:  Peak:  27,575 kW (0.0001 kW per designated unit; 1.25 realization rate).   Energy:  138,339,806 kWh (0.5195 kWh per designated unit; 1.08 realization rate).  Therms (interaction): - 35,752,874 (-0.1343 therms per designated unit; realization rate not applicable
)

Average Annual  Net Load Impacts:

Lighting:  Peak:  23,073 kW (0.0001 kW per designated unit; 1.36 realization rate).  Energy: 112,831,780 kWh (0.4237 kWh per designated unit; 1.15 realization rate)  Therms:  -30,983,279 therms (-0.1164 therms per designated unit;  realization rate not applicable).

Net-to-gross ratios:   0.82 for peak, energy, and gas impacts.

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The Study is based on a two-stage approach to estimate gross load impacts and a two stage discrete choice model to estimate both free-ridership and spillover. The samples used targeted a participant sample of CEEI participants who only installed lighting measures (426), those who were targeted because they installed HVAC measures (for the Study #351 portion of the analysis) and had, coincidentally, also installed lighting measures (70). 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.  A nonparticipant sample (462) was drawn to match the consumption and building type characteristics of the participant sample.  These sample points were used to estimate the gross load impacts and Statistically Adjusted Engineering  (SAE) coefficients.  In addition, a much larger sample of nonparticipants, called a “canvass sample,” was drawn so that 3,796 respondents were surveyed in support of the NTG analysis (for both this study and # 351). 

The first stage of the gross load impacts analysis used nonparticipants to provide a relationship, by building type, of the expected consumption of the nonparticipants in the future based on the pre-program consumption and other attributes of the participants.  This predicted future baseline was then used in a simultaneous regression equation involving the participants, in which the predicted change in consumption 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).  The SAE coefficients that resulted were interpreted as that portion of the engineering estimate that was evidenced in the actual billing data for the participants.   
The engineering priors for the SAE analysis were calculated for each sampled participant based on 162 new site visits, both complex and simple engineering algorithms, and data on full load hours, HVAC interactions with lighting, coincident diversity factors, and rates of lamp burn-outs from the 1994 and 1995 PY study participants.  The use of the data from buildings which were not current year participants was approved in the retroactive waiver of  November 21, 1997.

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 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 “solely” on the discrete choice results for each of the 12 business types – which is one appropriate segmentation for decision-making. 

Evaluation Issues:  

In terms of the text and tables of this Study, 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.  Several potential issues were covered in the settlement of the 1995 PY 2nd earnings claim AEAP, including data censoring, excluding sample points, the unknown effect of the bias in SAE models, and the lack of adjustments based on connected load measurements.  In addition, the retroactive waiver of November 21, 1997 allowed the use of intermediate engineering inputs from prior years’ evaluation studies to be used in lieu of gathering the data for this year’s participants
.  The cumulative effect of prior settlements, the retroactive waiver, and the careful explanation of this year’s study dramatically reduces the number of potential issues with this study.

Net-to-Gross Analysis

The study authors are basing their NTG ratios on the two-stage discrete choice model.  They indicate that the self-report results also support most of the discrete choice results.  The two-stage discrete choice model is different from the previously explored models at CADMAC, in that it doesn’t model (a) the decision to adopt the efficiency measure and (b) the decision to participate in the program, but rather (a) the decision to purchase any lighting measure and (b) the decision to install an efficient (program qualifying) measure.  Program participation is an exogenous variable, known to the researchers, and awareness of the program and the level of rebate applied are independent variables which are included or excluded from the model in order to simulate the presence or absence of the program.  If the basic econometric reasoning, sample sizes, and reliability of the model are confirmed in the Verification Report, there is no reason to be concerned about the other methods attempted to estimate NTG.

However, in the case that the NTG is thrown back to the self-report methodology, it is important to point out issues within that approach.  


Free-ridership:  three problems arise – (1) the self-report methodology allows the calculation of the effect of deferred free-ridership – would have installed the efficient equipment, but more than a year later – and a complete analysis should include that effect, not ignore it and count the respondent as a net participant (p. 3-55 and pd050: #3); (2)  the scoring of (pd110=2 and pd115=4) as a net participant involves taking directly contradictory responses and determining that there is no free-ridership without any basis; and (3) the authors are not clear about how they handled non-respondents to questions pd050, and any non-respondents to the free-ridership battery.


Spillover:  the requirement that the respondents meet all three conditions – took action after participation, did not receive a utility rebate, and took action as a result of the program -- to be counted as spillover (participant or nonparticipant) appears sound, but it is undermined by the wording of the question that asks (sp010 and sp080):  whether participation in or knowledge of the program “at all influence your additional lighting equipment selection.”  The “at all” may be construed as leading the respondent to a response bias of pleasing the interviewer.  

Extrapolation of the spillover:  Even with the possibly leading question about spillover, only 10 nonparticipants out of the 4,258 surveyed were actually identified as taking high efficiency lighting measures as a result of the program. It is questionable whether the extrapolation should be based on the 10 valid responses – just as it is questionable that all four respondents provided enough information to indicate that they all represented valid spillover. 

This leads to the conclusion that nonparticipant spillover is too crudely and unreliably (see above on biased wording of questions) measured to be the basis of extrapolation to an entire population, and should be eliminated from the calculation of net load impacts if the self-report methodology is used.

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols.  The study  is in conformity with the Protocols of Table C-4 and Table 5.

Tables 6 and 7 Reporting Protocols. The Study includes suitably detailed Tables 6
 and 7.

Summary Recommendation:

The importance of this evaluation requires a Verification Report. If the Verification Report supports the findings from the NTG analysis based on the two-stage discrete choice analysis,  the recommendation is to accept the results as claimed in Table 6.  

If, however, the Verification Report rejects the econometric approach, the self-report results cannot be accepted without further adjustments: 

(a) Deferred free-ridership should be used to adjust the net load impacts. 

(b) Cases in which there is a clear contradiction between two free-ridership responses (pd110=2 and pd115=4) need to be eliminated from both the numerator and the denominator of the NTG ratio.  

(c) In addition, the spillover should be re-calculated to ignore the extrapolation of the nonparticipant spillover to the entire nonparticipant population.

Although the full impact of the biased wording of the spillover question (“at all influenced...”) cannot be calculated, the spillover rate of 0.10 is apparently the same for the two-stage logit model, and there is no basis for adjustment.

� 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.


� No therm impacts, which are negative as a result of space heating interaction with the lighting measures, were projected in the PY E-3 Table, first earnings claim, so no realization rate is calculated


� No therm impacts were projected in the PY E-3 Table, first earnings claim, so no realization rate is calculated


� In an example of disclosure, the contractor compared reported operating hours from current participants (offices, p. 3-37) with the figures allowed by the retroactive waiver.  The comparison actually shows that, in every case, the current figures were the same or smaller operating factors than those allowed by the waiver, with 18 of the 24 hourly periods being lower for weekdays, and 24 of 24 for the weekends.  This might imply an upward bias on energy load impacts by using the old numbers.   On the other hand, the weekday peak load hour effects were unaffected.


� 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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