MEMO

To: 
Don Schultz, CPUC/ORA

From:
David Baylon and Kevin Geraghty,  Ecotope, Inc.

Date:
August 19, 1998  

Subject:
Verification for PG&E 389:  NRNC – Whole Building

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric Company                        


Study ID: 389

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

End Use(s):  Whole Building

2.  Utility Study Title:  “Impact Evaluation of Pacific Gas and Electric Company’s  1996 Non-Residential New Construction Program ”

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:   A retroactive waiver was approved on September 24, 1997 for use in evaluating PG&E Non-Residential New Construction.  The waiver allowed:  a) A sample size based on the 90/10 criteria, even though the number of participants was under 400.  This had the effect of reducing the sample size to about 140 cases.  b) short-term metering to substitute for an annual bill as the basis for the engineering calibration.  This was to be applied if bills were not available.  c)  The selection of a net savings analysis based on the precision of the estimates (i.e., "the model which yields the lower error bound will be selected"
.

5. Reported Impact Results
:

Total Annual Gross Load Impacts.

Whole building: peak: 20,000 kW (1.37 W/ft2; 1.046 gross realization rate).  Energy:  83,970,000 kWh (5.75 kWh/ft2;  1.044 gross realization rate
). 

Total Annual  Net Load Impacts (3/1/98)
:  

Whole building:  peak: 15,600 kW (0.00107 kW per unit [kW/sq.-ft/yr];  0.816 net demand realization rate).  Energy:  63,229,410 kWh (4.33 kWh per unit [kWh/sq.-ft/yr];  0.786 net energy realization rate). 

Net-to-gross ratios:  Peak:  
0.780



    Energy:
0.753

Total Annual Net Load Impacts (7/31/98).

Whole building: peak: 13,951 kW (1.0 W/ft2; net realization rate:  0.730).  Energy:  58,569,164 kWh (4.01 kWh/ft2;  net realization rate:  0.728).  

Net-to-gross ratios:  Peak:

0.698

    Energy:
0.698

6.  Review Findings:

Conformity with Protocols:  The study is generally in conformity with the protocols as modified by the retroactive waiver. 

Acceptability of Study results: This study was the result of a verification review.

7.  Recommendations:  This Study did not demonstrate the superiority of the econometric estimate of the net-to-gross ratio in accordance with the retroactive waiver.  The recommendation is to use the net-to-gross ratio calculated via the "difference-of-differences" methodology.  This adjusts the results to:  Peak = 0.410 and Energy = 0.465.  This represents a reduction to 66% from the claimed net energy impacts and a reduction to 59% of net demand impacts.  The gross realization rate and the difference-of-differences net-to-gross ratio were replicated as part of the Verification.

1. Study and Sampling Methodology Overview

The study being verified analyzes a sample of the 1997 Non-Residential New Construction program administrated by Pacific Gas and Electric Company.  A "whole building" analysis was conducted for all of the conservation measures covered under the program.  A baseline was calculated for each building, using a DOE-2 simulation and the requirements of the Title 24 California Energy Code for non-residential buildings.  A second DOE-2 simulation was run for the building with all the conservation features rebated by the utility included.  

The difference between these two DOE-2 runs is expressed as a ratio to represent the savings estimate.  The gross savings rate for each building is then calculated by multiplying the annual energy use predicted by the simulation and verified by the first year billing analysis by this savings estimate ratio.  Net savings were calculated from a "difference-of-differences" methodology, which compared the performance of buildings built under the utility's NRNC program to a matched sample of buildings built in the PG&E service territory in the same period without utility involvement.

1.1 Sample Selection

The sample consisted of 138 sites distributed in six strata, randomly selected from the population of 405 buildings in the program (this sample frame was later adjusted to 392).  The non-participant sample was designed using the FW Dodge( database, stratified on square footage and building type.  The database was reconstructed so that the non-participant buildings matched the characteristics and distribution of the participant population.  This allowed a sample to be drawn in the same manner as the participant population, ensuring not only a random and representative sample of this abbreviated population, but also a matched sample which could be directly compared to the participant group even if its relationship to the initial population was compromised.

1.2 Gross Savings Analysis

The gross savings analysis was conducted using a DOE-2 program.  Approximately one-third of the buildings were calibrated in some detail to the energy use observed in the first year of the building's operation following installation of the conservation measures.  This was done carefully, and took into account the fact that some of the buildings were not fully occupied or shared metering with adjacent buildings. 

The engineering analysis itself appears to be quite good and consistent with standards of both building-wide simulation analysis and simulation calibration.  This procedure ensures that the buildings as built and operated do not double count a savings from measures or performance standards that would otherwise be required under the California Title 24 Energy Code.  

The evaluation was conducted on a stratified random sample, using a sophisticated two-way methodology which controls for both building size and end use.  This allowed a very detailed analysis to be conducted on approximately one-third of the cases while achieving the sampling requirements of the protocol.  The confidence interval of the resulting analysis was 90, with a precision of 10%.

1.3 Net-To-Gross Calculation

The non-participant group underwent the same engineering analysis and decision-maker interviews as the participant group.  Thus, the deviation (or improvement) from the Title 24 standard could be calculated identically for both groups.  Similarly, the self-reported net-to-gross questions asked of relevant decision-makers was designed to be identical for the two groups.  

The sample was explicitly designed to provide the basis for a "difference-of-differences" approach to the net-to-gross analysis.  The ratio of the deviation from Title 24 among the participants versus non-participants constitutes the net-to-gross ratio under this methodology.  If the non-participant group improves on Title 24 as much as the participant group, the net savings from the program would be zero under this analysis.  

The consultant then attempted to derive a second, competing net-to-gross calculation strategy.  This strategy examined the engineering performance as a dependent variable in an econometric regression analysis.  The influence questions and other interview responses from decision-makers were used as independent variables relative to Title 24 to make calculations related to the non-participating group.  The utility asserted that a "spill-over" effect could be identified by predicting the additional improvement over Title 24 for the non-participating population that reported being influenced by the utility program.  The appendix contained in the waiver specified that a non-participant spill-over calculation would be made using a self-reported net-to-gross questionnaire if the level of significance and the size of the error band was significant enough to represent a substantial improvement over the "difference-of-differences" approach.  

However, methodological errors were discovered by the utility and the consultant while collecting information in response to a data request.  The results of the spill-over analysis were pulled by the utility on July 24, 1998.  A second analysis was then undertaken, using the same methodology.  The results of this analysis suggested a spill-over effect of similar size, as well as a greatly enhanced participant net-to-gross ratio.  During conversations with utility personnel, we were told the spill-over would not be included in the claimed load impacts.

2. Gross Savings Calculations

The gross savings calculations involved a three-step process:

1. A full audit of each site in the sample was conducted.  This audit was designed to be used as the basis for a DOE-2.1e simulation of the building.

2. Information on building characteristics (both regulated and unregulated under Title 24) was gathered.  The data collected included schedule, control strategy, and individual building component information.  A DOE-2 simulation was then performed in which the components of the building subject to Title 24 requirements were reset to exactly meet those requirements.

3. Unlike other programs, this approach does not attempt to directly discern the intent of the building designers.  Instead, a similar review of matched non-participating buildings is then conducted to ascertain what (if any) improvements between current practice and the Title 24 requirements exist in the population as a whole. This strategy asserts that all of the gross improvement between Title 24 and the participant building, as built, is attributable to the utility's program.  Any modifications to that assumption would occur in the net savings analysis.

We reviewed the overall simulation approach and some of the detailed inputs, as applied in the evaluation.  From an engineering perspective, the simulations were carefully developed and reasonably performed.  By using standardized schedules and weather, the impact of the physical changes in the building could later be used to allow the net savings analysis to be developed.  

For the gross savings analysis, a billing calibration was done for every building, to a standard of predicted energy use within 10% for every month of the year.  It should be noted that, in a fraction of the buildings, this was not possible due to anomalies in the meter reading or shared meters.  In those cases, short term metering was employed to establish and verify component energy use.  This short term metering was used to calibrate the simulation model.

The care with which the calibration was conducted and the gross savings analysis was calculated demonstrate the importance of a well designed sample to resource allocation.  By allocating resources in this way, the quality of the work and the certainty of the conclusions is greatly improved.

For one segment of the New Construction program -- refrigerated warehouses -- a somewhat different analysis was conducted.  This utilized a Transys( simulation model, which is considerably better than DOE-2 at modeling refrigeration cycles for use in large scale applications.  In the opinion of this reviewer, this was a good choice.  Title 24 does not regulate the efficiency of refrigeration equipment used in cold storage warehouses.  Therefore, the sample was evaluated against a base line developed for the PG&E Advice Letter.  

This method allowed the non-participant sample to be compared to the same standard and the "difference-of-differences" methodology to be applied.  The result of this analysis is a percentage improvement from baseline for both the participant and non-participant samples, so that the net savings analysis is exactly parallel.  Since a difference-of-differences methodology was to be applied, the selection of the base case standards is arbitrary as long as both participants and non-participants are of similar end use and building type, and are compared to the common standard.

The most significant feature of this methodology is that the engineering analysis for gross savings exactly parallels that performed for the participant sample -- exactly the same information is gathered, the same calibration is conducted and the same standard is used to establish the improvements in building performance.

Since the samples have been developed to mirror one another, the process of generating a direct comparison between the participant and non-participant groups is quite straight-forward.  Even though the case weights differ moderately, the overall impact of these differences is very small and this reviewer has a great deal of confidence in the comparison generated using this technique.

3. Net Savings Analysis

The net savings analysis for this study is a bit less straight-forward.  There are two completely different, parallel net savings analyses (as allowed under the retroactive waiver filed by the utility).  The essence of the retroactive waiver is that a net savings analysis could be conducted using either the difference-of-differences model (which evaluates the whole building savings based on the degree to which the participant population outperforms the non-participant population with respect to Title 24) or a self-report methodology similar to those used in other sectors.  The self-report methodology is used to record answers to questions asked of decision-makers regarding the impact of utility programs on their design decisions.  The same questions were asked of both participants and non-participants, and were phrased to generate an estimate of the influence of PG&E’s Commercial New Construction Program on design decisions for the sample projects (both participant and non-participant).  Questions also focused on any interaction with PG&E during the design process, previous interactions with PG&E, or any other utility influences.  Questions were phrased to allow the respondent to self-rate answers regarding the level of PG&E’s influence using a 6 point scale (scored from 1 = "no influence" to 7 = "lots of influence").

For the econometric evaluation, this value was taken as an independent variable since the sample was insufficient to use the whole building methodology to “dummy” the individual responses.

3.1 Difference-of-Differences Net-to-Gross Analysis

The difference-of-differences analysis was quite straight-forward.  The net-to-gross ratio was calculated as the ratio of the case weighted average improvement over the Title 24 or other baseline for the participants to the case weighted average for non-participants.  The non-participant weighting system was set up using a matched sample frame and a matched sample so that the weights were comparable for the two groups.

The overall net-to-gross ratio calculated using this method was .465 for energy and .410 for demand.  These results were replicated by a review of the database and weighting provided by the consultants to within .5%.  Given the nature of this analysis, a surprisingly large amount of error was attributed to an artifact of the weighting scheme and the relative variation in savings estimates for individual cases.  The confidence interval was set at a width of approximately 11 percentage points, providing a 90% confidence band of .35 to .58.  The sample and the engineering methodology produced an extremely credible estimate of the improvement over current practice engendered by the PG&E program.

Since the difference-of-differences analysis did not involve any of the self-reported influences or the results of the econometric review, this net savings represents the actual improvement observed of the participant group over the non-participant group, presumably as a direct result of the program.

3.2 Econometric Net-to-Gross Analysis

The authors of this study assert that the relatively low net-to-gross ratio (.46) is a result of the market transformation that the utility has wrought over years of developing and supporting new construction programs in the PG&E service territory.  Moreover, not only the technology , but the influence of PG&E, is felt by the entire population to a greater or lesser degree.  The authors further assert that the use of a difference-of-differences model penalizes the utility for improvements in the overall construction sector because the utility has raised the standards against which its programs are measured.

Two arguments are presented by the utility and its consultants:

1. One argument concludes that, to the extent this is true, the utility should be allowed to claim the savings associated with this improvement in the general population.

2. The other argument concludes that the net-to-gross ratio should be modified to account for the fact that the bar has been artificially raised through direct influences by the utility in previous years and, therefore, deflated the net-to-gross ratio through market transformation.

To establish the significance and nature of these adjustments, a two-stage econometric analysis was proposed.  The first stage used a Logit model to address the potential self-selection bias in utility participation.  This has been typically summarized as a ratio intended to act as a stage-wise regression for inclusion in a broader econometric model.  The dependent variable in this case is a participation variable, and the overall participation probability is calculated using the results of the Logit regression.  

Once this is complete, a second stage model is developed using the percent improvement over Title 24 as the dependent variable.  This variable has the characteristic of a ratio
.  Both energy and demand are characterized in this way, although the regressions are run separately.  

The regressions contained an initial variable set of about 80 variables, including the 12 climate zones within PG&E’s service territory.  A representation was made of each of 16 “coded” questions contained in the interview, including occupancy type, status (new, addition or renovation), privately or publicly owned, and decision-making influences.  Dummy variables were included to describe missing values for each question and to describe some “category” variables, such as ownership type and building permit type.  The Title 24 baseline predicted energy usage was divided by the as-built energy usage, minus 1.

This estimation included 247 buildings, including both participants and non-participants.  This affords a relatively small number of degrees of freedom and is the reason why the parametric variables in the questionnaire are not utilized as indicator variables.  The regression treats these variables as continuous, where a value of 2 indicates ½ the influence of a value of 4 and 1/3 the influence of a value of  6.  There is no reason to believe, however, that participants and non-participants would answer this question in the same way with the same meaning, on average.  Therefore, the consultant coded the response as two variables (participant response and non-participant response) for each influence question.

It is important for this analysis, however, that both participants and non-participants be included.  This is required because there are not enough cases to accurately estimate these parameters otherwise, and because the argument for positive spill-over effects would be greatly weakened without the representation of both groups.  Therefore, the analysis used a step-wise regression model within a SPSS program. 

This step-wise analysis is a backward elimination procedure used to generate the final model.  (Intuitively, this amounts to starting out with all available explanatory variables and throwing out the least significant explanatory variable and then re-estimating, stopping when all remaining explanatory variables meet some specified threshold of significance.)  In practice this procedure is modified by adding indicator variables for sites that do not seem to fit the model, and keeping in variables such as the participation dummy and mills ratio even if they do not meet the significance threshold.  Net savings estimates were then derived for participant sites in the sample by multiplying several of the calculated regression coefficients (participation dummy, PG&E influence measures)  with their accompanying explanatory variables; this change in efficiency is then multiplied with the kWh baseline usage at the site.

The process is mostly automated so that the regression package itself is said to produce the final list of variables and coefficients to be used in the econometric analysis.  This analysis is considerably influenced by certain variables that have high significance intervals but little effect on energy use.  Outlier indicators for particular sites and indicators on missing values, for example, become crucial to this analysis.  Because this is system is automated, the development of the model itself contains artifacts associated with the particular variables used in the equation.  Thus, when minor changes are made and the regression is repeated, dramatically different results can be expected and were observed as we attempted to replicate the results.

In addition to the model presented in the report, two other models were represented in response to our data requests and in alterations to the savings claim.  The result of these models can be taken as a coefficient which multiplies the influence variables to assign variance in the energy or demand ratio to particular questions asked in the interview.  

To offset this, the influence and awareness questions are divided between participants and non-participants.  This allows the authors to assert that the coefficients associated with the 7-point scale can vary independently and thus the temporal order of the responses is less biased by program participation.  This does address one source of bias, but still relies on the linear relationship between numbers on the sample and the potentially large variation in interpretation by various respondents.  Once the regression is conducted, only those relevant variables that remain (namely, the utility influence variables) are used to calculate the net-to-gross ratio.

The influence of the other variables in the regression becomes an error term in the regression equation and only the coefficients and values of the variables remaining after the step-wise regression are used in the econometric analysis.  Fortunately for this analysis, the step-wise regression did deliver at least one influence variable in each of the attempts.  Thus, it was possible to use the values associated with the influence variable to calculate the net-to-gross ratio.  

This is a somewhat more complicated process due to the 7-point scale, so that the coefficients must be interpreted as some multiplier times each possible value on the 1 to 7 scale.  There are four questions in the interview addressing the interaction between the project and the utility.  These variables are coded as two separate question sets (one directed at participants and the other at non-participants, although the phrasing and response scale is identical for both groups) for a total of eight variables.  The coefficients associated with these questions become the basis for the econometric adjustment to the net-to-gross ratio.

The step-wise regression, as specified, is not necessary to produce statistical significance for any of these variables, and only three of the eight are part of the final model.  The model asserts that the utility’s improvement in the participant group over the non-participant group can be partly explained by the influence of the utility on the non-participant group.  This construction of the multiple regression using both the participant and non-participant population inflates the net-to-gross ratio from 0.465 to 0.698.  The authors assert that this increase is due to the influence of the non-participant responses in the multiple regression and corrects for the "self-selection" bias.  Since the regression smoothes some of the in-sample variation, the initial estimate of the confidence interval is about half the size of that generated by the difference-of-differences analysis.  This assumes that the results of the regression are precise (this is discussed in more detail in the following section).

3.3 Implications of Methodology Selection

The effect of the econometric analysis argument is to assert that, over the history of energy conservation programs targeted to new construction, the utility has had an appreciable impact on design decisions even when there is little or no direct relationship between a specific project and the utility.  This argument credits any market transformation in standard practices to the utility’s conservation programs.  

This reviewer does not agree with the position that, because building practices are improving in California, the net-to-gross calculation should be changed.  Rather, the utility should increase its standards to maintain the spread between current practice and those measures for which the utility will pay incentives.  This evaluation certainly contains evidence that buildings constructed under the utility program are a significant improvement over non-participant buildings, and that the spread between these two groups has narrowed considerably as non-participating buildings become increasingly efficient in response to the market place, technology improvements, and utility influence.  Ignoring for the moment efforts to quantify this effect, we believe that the effect itself should only influence program design inasmuch as these programs continue to provide substantial energy savings over current practice.

Another reason to suspect the econometric model relates to the econometric variables themselves.  There is a great deal of uncertainty in the use of influence variables, particularly when the degree of influence is characterized by a temporal scale simply because of the inconvenience related to using the indicator variable format in a case where the number of buildings included is necessarily limited.  The authors made a concerted effort to separate participant buildings from non-participants; however, any further separation would have been very difficult to sustain inside the regression.  When the variables themselves are examined, the appearance of the non-participants suggests that the utility has substantial influence on the design decision process.  It further appeared that this influence is responsible for about half of the improvement over Title 24 provisions indicated in this group.

Given the nature of the process of evaluating this question, however, it is not clear at all that the questionnaire developed by the utility will yield unbiased responses.  It is also not clear that the responses can be realistically interpreted as responsible for changing the design of the building and its components.

3.4 Precision of Estimates

The study authors regard the econometric net-to-gross methodology as an extension or improvement of the difference-of-differences approach.  Its purported benefits are 1) improved precision by taking additional variables into account and 2) reduce positive estimation bias caused by self-selection and negative estimation bias caused by spillover.  It is a two-stage procedure in which a participation decision Logit model is first estimated and then the resulting mills ratio is used in a linear regression; percentage efficiency improvement over Title 24 standards is the dependent variable in the second-stage regression.  

The actual Logit and linear regression specifications are arrived at through an iterative backward elimination procedure. To extend these sampled site savings estimates to the whole participant population,  a weighted sum was taken using the selection probability weights  from the sample design. 

We do not believe that this econometric procedure in fact delivers either improved precision or  reduced bias.  Regarding bias, the regressions found a downward bias (non-participant spillover), but no upward bias (self-selection ), as measured by the significance or importance of the mills ratio coefficient in the second-stage regression.  There are two possible interpretations:   a) There is no self-selection amongst program participants; or, b) the Logit-model mills ratio depends on several key assumptions(normality, known specifications, etc) to work, which are in fact not true here
.  It is telling that the net savings calculated from the econometric procedure are higher than that from the difference-of-differences method, despite the fact that the regression method is supposed to correct for self-selection (which causes an upward bias in savings estimates)  but not for the downward bias of spillover (since PG&E elected not to include calculated non-participant spillover in its claimed net savings). 

As to increased precision from the econometric method, we conclude that the opposite is true:  The regression estimates are noisier and less precise than the straight difference-of-differences estimates.   The econometric method used here is actually a hybrid method which combines features of pure engineering sampling methods and pure econometric methods.  

Under a pure engineering sampling method (such as the difference-of-differences method) the only statistical uncertainty in the estimates arises from the sample design (i.e., the fact that we are examining a random subset of all participants).  Under a pure econometric method (say, regression applied to data available for the entire participant population)  statistical uncertainty arises only from the fact that regression coefficients are estimated, not known (assuming for the moment that there is a “correct” specification) .  In this hybrid case, however, statistical uncertainty arises from both the sampling uncertainty and the regression estimation uncertainty.   If both of these are taken into account,  the regression method is seen to furnish less precise estimates.  The study authors consider only the first source of uncertainty, sampling uncertainty, in their precision estimates.  The table below compares our relative precision calculations with those reported  in the study.

A quick review of the following table reveals a substantial error when both the sampling error and the regression error are taken into account.  The impact is to more than triple the relative error.  This is due to the standard error of the regression results, which are added to the error in the sampling.

Precision Summary in kWh

Method
Precision Estimate

(% of NTGR Estimate)
Savings Range

kWh * 106
(90% confidence)

Difference of Differences
25.5
29.1 - 49.0

Econometric (3/1/98)
19.5
50.8 - 75.5

Econometric (7/31/98)
10.5
52.4 - 64.7

Revised Econometric-Verification
37.6
36.6 - 80.6

We regard our precision estimates as quite conservative in that they do not take into account the hard-to-quantify uncertainty regarding selection of the “correct” regression specification.  Even disregarding these specification issues, the difference-of-differences estimator is more precise.  When the sampling error is taken into account, the improvement in precision goes from about 6 million kWh/year to almost twice that.  In short, the precision itself represents almost no improvement, and perhaps less than no improvement, over the precision of the difference-of-differences model, which does take into account the sampling error.

4. Verification Conclusions and Recommendations

This verification indicates that the gross savings and the difference-of-differences models presented in the report should be accepted as the basis for the earnings claim for this program.  This methodology is quite solid, and the interpretation of the coefficient and the regression model presented in the existing net-to-gross analysis is neither convincing nor an improvement over the well-designed difference-of-differences model.

Load Impacts:  Study 389


kWh
kW

As Filed by PG&E:

Ex Ante Gross Load Impacts
80,298,024
19,110

Ex Post Gross Load Impacts
83,970,000
20,000

Gross Realization Rate
104.4%
104.6%

Net-To-Gross Ratio
0.753*
0.780*

Net Load Impacts
63,229,000
15,600

As Revised by PG&E 7/31/98:



Ex Ante Gross Load Impacts
80,398,024
19,110

Ex Post Gross Load Impacts
83,970,000
20,000

Gross Realization Rate
104.4%
104.6%

Net-To-Gross Ratio
0.698
0.698

Net Load Impacts
59,569,164
13,951

As Verified:

Ex Ante Gross Load Impacts
78,722,737
18,712

Ex Post Gross Load Impacts
82,186,537
19,572

Gross Realization Rate
104.4%
104.6%

Net-To-Gross Ratio
46.5
41.0

Net Load Impacts
38,216,740
8,024

* Includes spillover of about 20% of the final claimed impacts.

In short, the econometric analysis methodology answers the question:  What was the net load impact of the program?  By answering a different question, namely:  What was the improvement in performance over non-participants?, we believe that the resulting load impact represent the actual improvement in 1996 from the utility's Non-Residential New Construction program.  The study provided a very good model for establishing the load impacts of new construction programs.  It does not make a compelling argument for selecting the much more complex and problematic net savings calculation from the econometric analysis.  The net realization rate for the Non-Residential New Construction program is 0.48 for energy and 0.43 for demand.

5. E-Table Adjustments

E-Table adjustments for the Non-Residential New Construction sector end use in this program were evaluated using E-Tables agreed upon by the utility and the Office of Ratepayer Advocates (ORA).  There are two reference points for this Verification:

1. The E-Tables filed in the 1997 Annual Earning Assessment Proceeding, Appendix B, dated October 29, 1997, which defined the ex ante savings for this program following the first year verification.  

2. The filed values contained in the Shareholder Incentive Recovery for Pacific Gas & Electric Company's 1997 and 1996 DSM Programs, revised July 31, 1998 (which do not match the E-Table values in the October 29, 1997 filing).  For the purpose of this comparison, these are taken to be the filed values and result from corrections and adjustments made after the original May 1, 1998 filing and after the original evaluation report filed on March 1, 1998.

3. The results of this Verification Report. 

4. The ratios express the difference between the original October 29, 1997 ex ante filing and the verified results.  The total ratio refers to the net realization rate (verified) from the original base.

The following table summarizes the results of these adjustments.

Verification Results - Including Reviewer Adjustments


MWh
MW


DU 
Total
MWh/DU
NTGR
Total
MW/DU
NTGR

Ex Ante:

  Gross

  Net
392
80,398

60,298
205

154
.750


19.11

14.33
37.5

31.1
.750

Filed:

  Gross

  Net
387
82,898

58,028
214

150
.70
19.53

13.67
51.0

35.7
.70

Verified:

  Gross

  Net
392
83,970

38,216
214

97
.465
20.00

  8.02
48.7

27.6
.410

Ratio:

  Gross

  Net
1.0
1.044

  .634
1.044

  .634
.620
1.046

  .560
1.046

  .560
.547

  Total:

  .475
  .475

  .420
  .420


APPENDIX

The attachments to this verification report are available as ZIP files for downloading from Eco Northwest's ftp site at ftp://econw.com in the CAPUC area.  These files include the revised databases and revised report sections filed on July 31,1998, and the additional information included as a part of the Data Request #23.  The relevant filenames are:  

rev2.zip

dr_results.zip

rev_final_sections.zip

If you would prefer that executable compressed files be sent directly to your e-mail account, please contact Shelly at Ecotope at (206) 322-3753 or shelly@ecotope.com.  If you have difficulty accessing the Eco Northwest site, please contact Joshua Faulk at (503) 222-6060 or faulk@portland.econw.com.

� 	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.


�  	The Company reports total load impacts using a DU of square feet in Table 6.  However, in Table E-3, the Company uses a DU of building.


� 	Because of the differences between the sample frame and the actual filing, Table E-3 is based on 78,392,000 kWh, which is 2.1% lower than the savings identified in the study sample.  For this review, the base savings have been re-calibrated to the original claim using the realization rate and net-to-gross ratio calculated in the study.


� 	A second study was filed on July 31, 1998 which removed the "spillover" portion of the original claim and recalculated the net-to-gross ratio derived from the econometric analysis, but did not change the gross savings analysis.


� 	Specifically, the equation is � EMBED Equation.3  ���. Thus, for a building which uses 70% of the energy a Title 24 building would use, the energy variable would be .42.


� 	In fact the Logit and second-stage regressions are more than a little odd; they include a number of "junk” variables such as indicators for not having answered specific questions on the decision maker survey.   They also include other dependent variables as explanatory variables; for example it is hard to see “PG&E influence on the design process” as a legitimate independent explanatory variable for the participation decision; rather it is something that happens because of, or together  with, participation.


We also believe that including dummies for sites that do not seem to fit the model is a questionable ad-hoc practice, if one is actually constructing a credible model of efficiency choice.  At the very least, by giving each such site its own coefficient (and thus ensuring a “perfect” regression fit for those sites), this practice greatly inflates the apparent explanatory power of the regression.
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