MEMO





To:                       �
Don Schultz, CPUC/ORA�
�
From:�
Kenneth M. Keating,  ORA Evaluation Consultant�
�
Date:�
April 25, 1997  �
�
Subject:�
Review Memo for PG&E Study  # 324:  CEEI�
�



REVIEW SUMMARY


1. Utility:  Pacific Gas and Electric                        			Study ID: 324


Program and PY:  Commercial Energy Efficiency Incentives Program:  PY1995


End Use(s):  Indoor Lighting


2.  Utility Study Title:  ìEvaluation of Pacific Gas and Electric Companyís 1995 Nonresidential Energy Efficiency Incentives Program for Commercial Sector Lighting Technologiesî


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, 1997		Required Documentation Received:   Yes                    


Retroactive Waivers:   None applicable


5.  Reported Impact Results�:


Average Annual Gross Load Impacts:  


Lighting:  Peak:  32,267 kW (0.00025 kW per designated unit; 1.36 realization rate).   Energy:  138,006,496 kWh (1.06 kWh per designated unit; 0.49 realization rate).  Therms (interaction): - 38,812 (-0.00030 therms per designated unit; realization rate not applicable�)


Average Annual  Net Load Impacts:


Lighting:  Peak:  31,492 kW (0.00024 kW per designated unit; 1.42 realization rate).  Energy: 133,998,703 kWh (1.03 kWh per designated unit; 0.51 realization rate�)  Therms:  -38,522 therms           (-0.00030 therms per designated unit;  realization rate not applicable).





Net-to-gross ratios:   0.97 for peak, energy, and gas impacts.





7.  Review Findings:


(a)  Conformity with Protocols:  The study is generally in conformity with the protocols.


Acceptability of Study results: This very important study clearly needs a verification report, because issues raised in this Review Memo could lead to substantial changes to the kW and kWh impacts.


Recommendations:  Pending a verification report, the recommendation is to: (1) re-compute the kW load impacts, including the resulting space conditioning interactions based on the results of  kW metering of the most common measures in the program performed for the PY94 CEEI load impact study (#310) and (2) recalculate the free-ridership and spillover portions of the NTG analysis based on the self-report methodology, which may actually result in a similar net load impact estimates; (3) deny earnings on cases that were specifically excluded from the analysis on a non-random basis ñ excluded by Division Representatives; and (4) deny earnings for participants censored out of the regression results for being ìvery large.î (unless, during the Verification Report, these latter can be replaced and analyzed in the analysis data set).  Because some of these recommendations will require extensive calculation through the feeder Tables, and the Verification Report may result in additional adjustments, all of the adjustments to the load impacts recommended here will be consolidated with the Verification Report.





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 65% of the Companyís claimed net benefits for all shared saving programs are based on the CEEI, and of that, 68% is due to the indoor lighting end use.  Therefore, approximately $30 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 PY95 CEEI program (Study 326); 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: (1) reporting requirement protocols in the form of apparent inconsistencies among the various DU reported in the E-3 Table;  (2) a likely downward bias in the SAE coefficients, due to the common errors in variables problem;  (3) the likely overestimate of kW impacts from key program technologies due to the use of program database connected load data, instead of the measurement protocol-required use of measured demand  (4) likely nonconformance with the documentation protocols in the form of  sample points excluded by Company Division Representatives and a potentially serious problem with the data censoring of ìvery largeî customers; and (5) a questionable NTG approach and results: 











REPORTED IMPACT RESULTS:





The key reported results are the net annual average load impacts without concern for DU or realization rates as defined by the Protocols.  Because of the problems with changing numbers of DU as noted in footnote 1, the realization rates reported depend only on the annual average load impact results.  In addition, the results presented here do not include the load impacts from the PSP Commercial Program, which were included in the first year earnings claim (10/17/97 E-3 Table), which should have been the denominator of the realization rate.  





As a result of the inappropriate measurement and reporting of designated units in the study, it is not clear how (or even if) the reported results can be used for the required second earnings claim adjustment.





Annual Average Gross Load Impacts:  


Lighting:  Peak:  32,267 kW (0.00025 kW per designated unit; 1.36 realization rate).   Energy:  138,006,496 kWh (1.06 kWh per designated unit; 0.49 realization rate).  Therms (interaction): - 38,812 (-0.00030 therms per designated unit; realization rate not applicable�)





Annual Average Net Load Impacts:


Lighting:  Peak:  31,492 kW (0.00024 kW per designated unit; 1.42 realization rate).  Energy: 133,998,703 kWh (1.03 kWh per designated unit; 0.51 realization rate�)  Therms:  -38,522 therms (-0.00030 therms per designated unit;  realization rate not applicable).





Net-to-gross ratios: 0.97 for peak, energy, and gas impacts.





ASSESSMENT OF STUDY METHODOLOGY AND RESULTS





The Study is based on a Load Impact Regression Model to estimate load impacts.  Specifically, it utilized a two-stage regression to estimate gross load impacts and a single-stage discrete choice model to estimate both free-ridership and spillover. The samples used included a participant sample of CEEI participants who installed lighting, HVAC, or refrigeration measures, or treated any combination of those end-uses.  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 was drawn to match the consumption and building type characteristics of the participant sample.  





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 regression involving the participants, in which the predicted change in consumption (of the nonparticipants, reflecting what the participants would have done in a similar future without program participation) was used in the dependent variable.  The intercepts became building-type specific, and the gross load impacts were determined using an Statistically Adjusted Engineering (SAE) approach. 





The engineering priors for the SAE analysis were calculated for each sampled participant based on information on a small sample of customers with hours of use data, which provided a basis for adjusting phone survey results on hours of use.  The study relies on the assumption that the the changed connected loads from the Companyís MDSS program database were acceptable





The NTG (for net load impacts) was approached in three ways: through self-reported responses to a telephone survey; through an attempt to apply a double-Mills ratio for self-selection correction within the Load Impact Regression Model (SAE); and through a single-stage discrete choice model to estimate free-ridership and spillover.  The Study results were based on the discrete choice results for the dominant technologies and the self-reports for the remaining measures.





Evaluation Issues:  





SAE Coefficients Biased Low.  There is a generic issue with the use of the SAE model, in that it has been shown (Sonnenblick and Eto, 1995�) to result in a biased (low) coefficient if the engineering estimates used in the equation have any errors in their calculation.  Because this study has overlapping samples of lighting, HVAC, and refrigeration participants in the regression model, this may not be a surmountable problem.� Nevertheless, it is important to note that because of several uncertainties and inaccuracies in the gross load impact, such as the need to assume pre-retrofit technologies (p. B-6) and the failure to account for actual kW demand in the post-retrofit case (see below), the SAE coefficients are likely to underestimate program effects. 





There is only one gross savings approach presented in the report.  Another, radically different, approach that would address several issues related to the analysis, would be to start with the participant and non-participant samples, and re-stratify the participants based on expected load impacts and adjust the non-participant sample to match the participant strata based on building type and size.  Participant stratification would also need to be done based on ìlighting only,î ìlighting and HVAC,î ìlighting and refrigeration,î and other.  This would possibly lead to a chance to get reasonably precise estimates of average program effect within strata from a dummy variable analysis.  In turn, this would allow the use of the double-Mills ratio approach to controlling for self-selection, by removing the possibility that the SAE variable would be correlated with the Mills ratio, single or double.  This would avoid the problem found by the evaluation contractor in attempting to estimate NTG with the double-Mills ratio, which, in turn, led the contractor to use the single stage discrete choice model instead of the double Mills ratio approach.





KW Impacts Biased High:, Connected kW  comes into play in two places in Table C-4.  Section 6 allows for at least two options for estimating demand impacts: end-use metering or peak/energy relationships used in the CEC demand forecasting models.  Section 3 requires that ìrelated equipment characteristics used in the end-use modelsî be based on premise-specific data that have been collected by utility representatives on-site.  Actual connected load is a ìrelated equipmentî characteristic.  





In the case of this study, the evaluation contractors chose to use the Companyís MDSS records as the basis for the installed measuresí kW demand instead taking sample measurements of actual demand.  Because of the nature of the Retrofit Express program, the MDSS data base is not based on data gathered by either the evaluator or a utility representative on-site.  Therefore, the demand reduction portion of this lighting evaluation is not in conformity with the Protocols.





Beyond the issue of conformity with the protocols, the method employed by the evaluation contractor resulted in biased and inaccurate reported load impacts.  The same evaluation contractor performed the load impact study of the CEEI Lighting end-use for PY94 (Study #310) and found that the measured, installed wattage was 12% or so higher than the MDSS records claimed (Study 310, pp. B-25 and B-26, Exhibit B-9 [attachment F, below]) for the most important technology installed in both PY94 (and PY95). This was pointed out in the Review Memo (p. 4, number 2) of Study 310 (see attachment A to this Review Memo).  This issue should have been addressed in Study 324. Failure to adjust for this likely bias  results in likely overestimation of demand impacts. 





Specifically, the Study 310 contractor found that as a group T-8 fixtures had statistically significantly different mean demand levels than the MDSS claimed at the very rigorous 95% confidence level.   In fact, if the confidence level were adjusted to the less stringent hurdle of 90%, each T-8 technology tested would have a statistically significantly higher demand than claimed in the MDSS.  The differences ranged from 6 watts for two four-foot tubes per fixture to 12 Watts for three four-foot tube fixtures and 12 Watts for two eight-foot tubes per fixture.   This amounts to reduced demand impacts of 27% for 2 tube, four-foot fixtures, 32% of the estimated impacts of 3 tube four-foot fixtures, and 27% of the estimated demand impacts for the 8 foot fixtures (based on the estimated impacts in the MDSS, according to Exhibit B-3 on page B-7 of Study 324).  If these technologies and a few others account for 71% of the demand impacts (p. 4-15) and the demand impacts make up about 20% of the net resource benefit for the lighting end-use, the fact that 27 - 32% more Watts of demand were in place for these technologies than expected can have significant repercussions.





In addition, because this load impact study included a consideration of the interactive effects with cooling (20% added net benefits according to p. 4-12), the fact that there were 27 - 32% more Watts in place, giving off heat, will drive down the interactive savings for demand.  Negative therm penalties (from increased heating loads) would also be reduced�. 





Because the SAE model ìtrues upî the engineering estimates made for the energy load impacts by incorporating actual billing data, the effect on energy impacts would be mitigated.  In fact, the additional error in the ìdelta Wattsî incorporated into the energy and HVAC interaction estimates will only contribute to further errors in variable bias and a biased SAE coefficient, as noted above.  





Potential Problems due to Sample Exclusion: The problem was that the Division Representatives from the Company were allowed to pull participant cases from the sample, so that they were not included in the analysis.  The potential for bias is obvious.  Although the authors of the Study did not say how many cases were removed due to requests from PG&E staff (p. A-4), the response from a follow-up question to the Company (see Attachment C to this Review Memo) indicates that there were 110 participant lighting sites removed from the sample before the surveys and billing analysis could be done.  Therefore, the load impacts that were attributable to these participants cannot be estimated within the study or in the Verification Report process.  These cases were estimated in the ex ante  load impacts to have provided 5,108,409 gross kWh and 893 gross kW (Attachment E below).





Potential Problems due to Data Censoring:  There were eight reasons displayed for removal of sample points from the billing analysis (p. C-14).  Most of the problems and reasons appeared to be defensible.  There is, however, one major problem with the data censoring.  





The questionable censoring procedure used in the study is  the removal of the 98 largest participants because they were ìvery largeî ñ over 3 million kWh.  This procedure is not well-defended. Discussions with the Company and the contractor indicated that, although there was an a priori hypothesis that the largest customers shouldnít be analyzed with a Load Impact Regression Model, the actual choice of 3 million kWh as a criterion was made after looking at the results.  Certainly the argument (p. C-12) that ìit is very difficult to detect an annual impact even as large as 10,000 kWh in a customerís bill that exceeds 10 million kWh, for exampleî is weakened by the fact that the average per customer lighting impact was 34,800 kWh, the per customer impact of the HVAC end-use measures was 44,300 kWh, the per project impact of the refrigeration measures was 30,400 kWh, and the cutting point selected by the Company was 3 million, not 10 million kWh. 





The elimination from the sample may have a biasing result ñ 98 customers removed solely because of being judged  to be  ìextremely largeî users,  67 of which were lighting end-use participants. The data on these cases were included in the data set for the Verification Report, turned off with a ìtoggle switchî variable.  The load impacts can be calculated including all of these cases.  





There is a question about whether the gross load impacts found in the Study can be applied to a non-randomly removed group of participants.  The largest lighting participants, in fact, had no load impact study done on them. 





Problems with a single-stage discrete choice model:  Finally, there appears to be serious problems with the use of the single stage discrete choice model to estimate free-ridership, participant spillover and nonparticipant spillover.   There may be insuperable problems with endogeneity in the model as the awareness of the program is highly correlated with participation in the program, as well as the tendency to install the high efficiency measures.  The NTG discrete choice model is said to be highly predictive (p. D-10), but it appears that it might be much less predictive without the ìawarenessî variable, which should be highly correlated with participation.  





In addition, the Companyís response (see Attachment C to this Review Memo) to questions raised about the legitimacy of the single stage model, the Company acknowledged that a two-stage model was theoretically correct, but that one was not used due to data constraints.





The fact that the 15% spillover effect is based on a model that had only 23 program-aware nonparticipant installers out of 537 installers may indicate that the model is unstable and too unreliable to add what amounts to three million dollars in shareholder incentives.  





Nevertheless, the self-report methodology used by the evaluation contractors  to indicate spillover appears to be relatively robust and narrowly defined enough to satisfy most critics, and provides very similar results to the discrete choice model.  A quick calculation of the results of the participant and nonparticipant spillover based on the self-report survey methodology would indicate the total spillover impact, when considering that there are 801,000 eligible nonparticipants, is about the same as having 668 additional participants.  If we were to assign the average gross energy load impact of 34,800 kWh per participant (which may be high as we donít know the expected value of the non-participant activity) that was estimated in the Study 324�, the self-reported spillover would amount to 17%� of the net energy impacts of the program, which is about the same as reported from the discrete choice model. The free-ridership was essentially the same with both methods for the dominant technologies (9-10%, p. D-14).





Since the model used may be unreliable, the self-report approach, which is not a protocol-approved method may have to be substituted.  If the free-ridership from the self-report data were to be used (given the problems with the discrete choice approach), a recalculation should be tested in the Verification Report stage.  In the Study, the participant had to meet three conditions in order to be considered a free-rider ñ they have to say that they would have purchased the high efficiency equipment if the program had not existed and they would have installed it within a year and they had already selected the lighting equipment.  Although six different methods of scoring were used (p. D-2), these were the minimum hurdles required of any method tested.  An alternative scoring methodology would be to eliminate the requirement that the respondent had already selected the high efficiency equipment.





CONFORMITY WITH THE PROTOCOLS





Measurement Protocols The study  is in general conformity to the Protocols of Table C-4 in terms of gross energy load impacts except for the important issue raised above, that the evaluation contractors should have metered the actual connected load used to claim the kW load impacts. They provided no measured basis for the ex post changes in connected load. Other aspects of the Study appear to be in general conformity with Table C-4 and Table 5.





Tables 6 and 7 Reporting Protocols:  There are three specific issues with conformity to the reporting Protocols.  First, the study does not identify one stage of data cleaning ñ how many sites were removed from the samples due to the request of the Companyís Division Representatives, p. A-4.   The Company subsequently said that there were 110 lighting sites kept out of the analysis data set (see Attachment C  below).





The second problem is related to Table 7,D.5 in that there are no initial or alternative models presented, and the reasons for selecting the final gross load impact model selected are not defended vis a vis other models.  Instead, there is only the final model.  Either the authors found the perfect model with the first and only specification used, or the study authors failed to present the alternatives tested and discarded.  Given the complexity of the model with multiple end-uses, it appears that the report lacks a complete description of the major reasonable alternatives.  





Thirdly, related to Table 7,D.10, the authors failed to show the impacts of deleting 67 lighting participants who had consumption in excess of three million kWh per year ñ or even to determine if they were influential data points at all.








Summary Recommendation:





The importance of this evaluation requires a Verification Report. In the absence of a Verification Report, the following adjustments to the earnings claim for this program element are justified: 


denial of the earnings for the 110 lighting sites excluded by the Companyís Division Representatives (reduction of 5,108,409 kWh 893 kW ex ante gross, which converts to 4,608,296 kWh and 1050 kW of ex post net load impacts�);  


denial of  earnings related to  the 67 lighting sites excluded from the regression results for being ìvery large,î.  [This second exclusion is only suggested as a placeholder.  The Verification Report may indicate that excluding one or more of these cases resulted in indefensible changes to the realization rate for the end-use.  Excluding customers from the analysis may have repercussions beyond their individual load impacts.  The Verification Report may provide a superior recommendation based on the exact load impacts that the Verification contractor finds in the data.] 


the feeder tables should be adjusted to indicate the actual change in connected Watts for the 4-foot, 3 tube 4-foot, and 8-foot fluorescent T-8 fixtures with electronic ballasts to reflect those found in Study 310, and the kW impact re-computed.  This will result in a new ex ante estimate for kW to which the demand realization rates found in the Study or adjusted in the Verification Report can be applied.


A further adjustment is required to reduce the kW load impact on HVAC as a result of the interaction with connected lighting loads.


Lastly, alternative NTG ratios should be calculated, and a defensible ratio extracted from the self-report data unless the single-stage modeling approach can be established in the Verification Report.





These adjustments are best made in conjunction with those that may come out of the Verification report in order to ensure consistency and inclusiveness.














ATTACHMENTS (electronic):


Page 4 of the final review memo from Ken Keating on Study 310, dated March 29, 1996


March 7th, 1997 E-mail to Lisa Lieu to follow-up on the issue of data censoring by Company officials. 


March 20, 1997 response from the Company to follow-up questions of March 7th .


April 14, 1997 request for the estimated gross load impacts for the participant sites excluded from the analysis data set by Company representatives.


Response from John Cavalli of Quantum to the April 14 request, dated April 14.


Pages B-24 and B-25 of Study #310 (attached physically)














ATTACHMENT A








ìMEMO


To:                       �
Don Schultz, CPUC/DRA�
�
From:�
Ken Keating, DRA Evaluation Consultant�
�
Date:�
March 29, 1996�
�
Subject:�
Review Memo for PG&E Study  # 310 �
�
Ö.





ìA)  Evaluation Issues:  Several evaluation issues are apparent from the review of the study. In general, there were no alternative model specifications shown in the report, nor any reasons for rejecting those potential alternative specifications.  In particular, the study employed two specific judgments that appear open to question.  





The first is the decision not to use the SAE coefficient that came from the model for ìother indoor lighting.î Instead, their gross realization rate was assumed to be 1.0 rather than  0.40 as computed.  The second issue was to claim that the spot-watt metering indicated that the manufacturersí wattage claims could be trusted.  





The decision to reject the regression results for other indoor measures was based on the low t-statistic, 0.7.  It had a fairly large sample size (105 ñ the third largest for any technology group).  In addition, much of the savings from ìother indoor lightingî came from lighting controls, especially occupancy sensors (Exhibits A-3 and A-4).  Thus, this range of realization rate, 0.40, should not be viewed as being counter-intuitive, because it is very difficult to estimate savings from controls.  Even with extensive post-installation metering, the pre-installation control strategy is not known, e.g., how often were lights turned out manually.  





The decision to reject the null hypothesis that the spot-watt results were equivalent to the manufacturers estimates was based on tests with small samples and a high hurdle of 95% confidence level (with its concurrently wide confidence interval).  While the effect of not using the measured data could be small, it is significant that the T-8 lamps, which had the highest savings and most spot-watt measurements, were significantly different at the 95% level (p. B-25).  Twelve percent fewer displaced Watts than in the manufacturersí specifications for a common measure could be significant across programs for such a frequent installation.  It may not affect measures going into the SAE, where actual bills are used to capture the impacts, but it is a planning issue worth noting.î











ATTACHMENT B








Sent: 	Friday, March 07, 1997 4:49 PM


To: 	'Lisa Lieu'


Cc: 	'Don Schultz'; 'Joshua Faulk'; 'Mary O'Drain'; 'm. Odrain'; 'Pozdena'


Subject: 	Follow-up Questions on PG&E Study 324:  Request #1


Importance: 	High





1.  Could you please tell us:


	a)  how many cases were excluded from the lighting participant sample 


as a result of screening by PG&E Division Representatives, P. A-4;


	b) how many of these would not have been otherwise screened by the 


"very large customer" screen? 





2.  It would speed the review process if you could provide us with some 


references to journal articles or evaluations that have used a single-stage 


discrete choice model to estimate:


	a)  free-ridership


	b)  non-participant spillover.


























ATTACHMENT C








Ken -- Following is PG&E's response to ORA's Request #6, Questions 1 and 2.


Also attached is a corrected Table 6 for Study #324, PG&E's Comm'l Lighting


Evaluation.





Question 1





1.a.  There were two participant surveys that were fielded:  the original


lighting and HVAC participant survey, and the refrigeration survey.  Among


the original sample frame for the lighting and HVAC survey, there were only


32 lighting participants that were removed as a result of screening done by


the PG&E Division Representatives.  Among the refrigeration survey sample


frame (which was a census), there were also lighting participants.  A total


of 78 lighting participants were removed from the refrigeration participant


survey sample frame as a result of screening done by the PG&E Division


Representatives.  Of these 78, 62 sites were for 1 gas station/convenience


store chain.





Therefore, a total of 110 lighting participants were removed as a result of


screening done by the PG&E Division Representatives.





1.b. Only one of the 110 lighting participants removed had usage over 3,000,000


kWh in 1994, which would be considered a "very large customer".  This was a


customer that was part of the refrigeration survey.  It should be noted that the


data censoring done (as described in Appendix C, which included the "very large


customer" screen), only affected the billing analysis sample frame.  The self


report and discrete choice analyses did not apply these censoring criteria.








Question 2





One-stage Modeling Procedure





Quantum Consulting believes that a two-stage model of high-efficiency equipment


purchases is theoretically correct.  However, the constraint of this study


resulted in data limitations requiring us to estimate a reduced form of this


general specification.  In studies advocating the two-stage method (see Train


(1993) for example), extensive data requirements are always emphasized and are a


well-known practical limitation.  We obtained a sample of


"out-of-the-program" purchases with our canvass survey method.  Still, there


was insufficient variation to support the estimation of a two-stage model.


In our proposals for future evaluations, we have addressed this issue by


proposing plans to obtain the required data to support the theoretically


accepted approaches.   For this


analysis, a one-stage model is derived from the two-stage model to maximize the


information available in our sample.





In summary, the decision to purchase high-efficiency equipment through a


retrofit program can be modeled as a two-stage process.  First, the decision is


made whether to purchase high-efficiency or standard efficiency equipment. 


Second, the customer decides whether or not to participate in the program, given


that the customer has decided to purchase high-efficiency equipment.  More


formally, the probability of buying high-efficiency equipment through the


program is 





Prob(HE and In Program)    =    Prob(HE) * Prob(In Program | HE) 





Where


Prob(HE and In Program )    =   Probability of purchasing high-efficiency


equipment and participating in the retrofit program


Prob(HE)    =   Probability of purchasing high-efficiency equipment


Prob(In Program | HE)   =   Probability of participating in the retrofit program


given that high-efficiency equipment is purchased.





The right hand side terms can be estimated using separate logit or probit models


or the entire decision can be modeled together as a nested logit.  This


formulation of the problem is consistent with a variety of recent applications


including Train (1993), Goldberg and Train (1996), Train and Atherton (1994).





In our application, several nested logit and conditional logit specifications


were attempted to model a two-stage decision process.  However, estimation of


the above model requires sufficient information on high-efficiency purchases


made both within and outside the program to estimate the Prob(In Program | HE)


term.  In our sample, only 56 of the 1511 high-efficiency purchases were made


outside the program.  Since the majority of the sample is comprised of program


participants, many explanatory variables do not exhibit any variation across


customers making high-efficiency purchases outside the program.  As a result, it


was not possible to estimate any of the nested logit or logit specifications.





The two-stage method can be reduced to a one-stage model of high equipment


purchases.   From the above model, if





Prob(HE and In Program) =   f(x) 


Prob(In Program | HE)   =   f(y), then 





Prob(HE)    =    


    =    


    =   g(x,y) 





In other words, the variables used in the two separate stages of the model can


be combined to form a one-stage model of high-efficiency equipment purchases. 


 After the model is estimated, the probability of purchasing high-efficiency


equipment was examined separately for customers in and outside the program.  To


simulate behavior in absence of the retrofit program, the program variables such


as rebate and awareness are set to zero in the one-stage model and the


probability of a high-efficiency purchase is recalculated.





Given the limited information on high-efficiency purchases made outside the


program, this reduced form approach was considered the best possible


alternative.  The one-stage model has also been adopted in many other


applications, a few of which are the analysis of programs of Puget Sound Power


and Light (Cambridge Systematics, 1993), Empire State Electric Energy Research


Corporation (Cambridge Systematics, 1993), PG&E's CIA Rebate Program (Cambridge


Systematics, 1993), and Florida Power and Light (Quantum Consulting, 1996).
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Please let me know if you have other questions.


-- Mary O'Drain


   mjob@pge.com


   415/973-2317




















ATTACHMENT D





Subject: RE: Follow-up Questions on Study # 326 (330)


From:    "Kenneth Keating" <keatingk@msn.com> at Internet


Date:    4/14/97  4:49 PM





Lisa,  I haven't heard back on this request yet, and Don is pressing me to put 


out a final memo on 324 and 326 and 330.  





Since, it appears that eventually PG&E will be asked to provide the data, I 


will ask you now to expand question #1 below to include the ex ante expected 


gross load impacts for all the cases that were excluded from the evaluations 


by the Division Representatives, broken out by the those that load impacts 


that were in the first year filing for PY1995 by end-use:  lighting, HVAC, and 


Refrigeration; e.g., the sites that were both lighting and refrigeration 


should have a portion of their expected load impacts that were being counted 


in the lighting CEEI table and some load impacts counted in the Refrigeration 


CEEI table.





I can understand if you want to hold up question #1 until you get a full 


response, but I prefer to have what you can get to me on #1, as well as 2, and 


3, ASAP -- especially if #1, as expanded, is going to take time to 


answer








ATTACHMENT E





From: 	jcavalli@ccmail.qcworld.com


Sent: 	Monday, April 14, 1997 3:57 PM


To: 	Kenneth Keating


Cc: 	LKL1%RRQ%FAR@go50.comp.pge.com; MJOb%CEM%BCS@go50.comp.pge.com


Subject: 	Re[2]: Follow-up Questions on Study # 326 (330)





Ken,


Listed below are the ex ante gross load impacts for all customers that were


excluded from the telephone and on-site surveys by the Division Representatives,


as you requested.  I have provided you with the ex ante gross energy, demand and


therm impact by end use.   





                             First Year Load Impacts


                # Sites    Demand    Energy       Therm





Lighting          110       893     5,108,409         0





HVAC               40       110     3,844,194     5,790


                            


Refrigeration     123       713    14,253,962         0


                             If you need any additional information, please do not hesitate to ask.


JC





�
ATTACHMENT F


� Anything reported in the study related to DU has no validity due to the way the Company calculates DU ñ backing them out of the total load impacts.  According to the Protocols (Table 6, footnote 15), the realization rate per designated unit should be based on the load impact per DU found in the study divided by the load impact claimed in the first earnings claim, but this doesnít work for this study, because the number of DU changes dramatically.  For CEEI lighting it went from 129,633,595 (first earnings claim, 10/17/96 E-3 Table) to 162,318,357 (second earnings claim, 4/15/97 E-3 Table) for  PSP and commercial lighting combined.


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


� Both the gross and the net realization rates for energy and demand appear to be mis-specified in Table 6. The reported gross and net realization rates were those for the Custom Incentives portion of the program only.  The text of the Study, p. 1-3, claims a net energy realization rate of 1.17 for energy and 1.54 for demand.  The Company has subsequently provided a revised Table 6 to the ORA consultants that reflects the studyís results. 


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


� Both the gross and the net realization rates for energy and demand were mis-specified in the original Table 6. The reported gross and net realization rates appeared to be those for the Custom Incentives portion of the program only.  The text of the Study, p. 1-3, claims a net energy realization rate of 1.17 for energy and 1.54 for demand (but see footnote 4 on related issues).  These typos were corrected in a revised version of Table 6 sent to the ORA consultants by the Company after the issue was noted.


� Sonnenblick, R. and Eto, J. ìA Framework for Improving the Cost-Effectiveness of DSM Program Evaluations,î  LBL-37158, September 1995.  Chapter 5.


� Changes to the protocols adopted in the 1996 AEAP allowed for the use of end use overlapping samples.


� In calculating the HVAC interaction effects of the assumed reduced wattage, the contractor added a cooling benefit to the lighting impacts, but also included a heating penalty, because the reduced waste heat from lighting would have to be made up with additional heating therms.  If they overestimated the wattage reduction, the evaluators also would have overestimated the heating penalty.


� 138,006,496 kWh divided by 3967 participants.


� Calculated as 668 participants * 34,800 kWh, divided 133,998,703 kWh total net load impacts claimed.


� Assuming that the realization rates in Study 324 donít change in the Verification Report; if they change, so would these net load impacts.





	RM Study 324





�PAGE  �








�PAGE  �18�























