MEMO

To:                       
Don Schultz, CPUC/ORA

From:
Kenneth M. Keating,  ORA Evaluation Consultant

Date:
July 9, 1998  

Subject:
Review Memo for PG&E 354:  AEEI – Pumping and Related End-Uses

REVIEW SUMMARY

1. Utility:  Pacific Gas and Electric Company                        


Study ID: 354

Program and PY:  Agricultural Energy Efficiency Incentives Program:  PY1996

End Use(s):  Pumping and Related End-Uses

2.  Utility Study Title:  “Impact Evaluation of Pacific Gas and Electric Company’s  1996 Agricultural Energy Efficiency Incentives Program:  Pumping and Related End Use ”

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

 Required by Table 8A: Yes.

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

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

Retroactive Waivers:   Retroactive Waiver approved on July 22, 1997 that allows the study to be based on engineering algorithms for gross load impacts, an ex ante algorithm review for pump adjustment load impacts,  and a discrete choice model (with self-report back-up) to estimate NTG.

5.  Reported Impact Results:

Average Annual Gross Load Impacts:.

Pumping: peak: 9.8 kW (0.015 per unit
; 0.63 gross realization rate (not per unit)).  Energy:  56,291 kWh (87 kWh per unit;  1.38 gross realization rate); 27,686 therms (8 therms per unit; 1.00 realization rate).

Average Annual  Net Load Impacts:  

Pumping:  peak:  5.29 kW (0.008 kW per unit;  0.43 net demand realization rate).  Energy:  38,196 kWh (59 kWh per unit;  1.20 realization rate).  10,797 therms (3 therms per unit; 0.52 realization rate)

Net-to-gross ratios:  Peak:  
0.54



    Energy:
0.68



    Therms:
0.39

7.  Review Findings:
(a) Conformity with Protocols:  The study is generally in conformity with the protocols as modified by the retroactive waiver. 

(b) Acceptability of Study results: This study could benefit from a Verification Report.

Recommendations:  A Verification Report needs to adjust the load impacts claimed to remove pump repair spillover by nonparticipants as documented in this Review Memo (549,365 kWh and 0 kW).  

OVERVIEW

The Agricultural 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 2% of the shared savings shareholder incentives for the PG&E are dependent on AEEI study results, or $596,000.  Pumping and related end-uses account for slightly more of the resource benefit than the indoor lighting end-use, about half each.

REPORTED IMPACT RESULTS

Average Annual Gross Load Impacts:.

Pumping: peak: 9.8 kW (0.015 per unit;  0.63 gross realization rate (not per unit)).  Energy:  56,291 kWh (87 kWh per unit;  1.38 gross realization rate); 27,686 therms (8 therms per unit; 1.00 realization rate).

Average Annual  Net Load Impacts:  

Pumping:  peak:  5.29 kW (0.008 kW per unit;  0.43 net demand realization rate).  Energy:  38,196 kWh (59 kWh per unit;  1.20 realization rate).  10,797 therms (3 therms per unit; 0.52 realization rate)

Net-to-gross ratios:  
Peak:  

0.54



    
Energy:
0.68



    
Therms:
0.39

ASSESSMENT OF STUDY METHODOLOGY AND RESULTS

The Study estimated the gross load impacts the pumping and related end-use through a review of ex ante engineering algorithms and calibrated or simplified engineering analysis..  The sample frame for the Pumping and related end-use was the universe of 91 participants.  Of these 74 on-sites were completed, including metering at 66 of them.  Metering included pre-participation pump test results from the PG&E pump test database, and post-installation metering in all cases where practicable.

The net-to-gross analysis was completed using a nested logit model for a discrete choice analysis to estimate the free-ridership, and then adding participant and limited nonparticipant spillover to get a net realization rate of 1.20 for the pumping and related end use.  The Company recognized the tenuous nature of extrapolating the spillover from the few instances identified in the nonparticipant sample to the entire population of nonparticipants, and only claimed load impacts for spillover directly identified in the survey of specific nonparticipants (p. 3-17).

Evaluation Issues:

This is an extremely strong load impact study in terms of its gross load impact analysis, its efforts to understand the differences between ex ante and ex post estimates, and its candid recommendations for improving the program
. There are two potential issues with the load impact study:  were the sample sizes used in the discrete choice analysis sufficient to provide robust results; and are the high levels of spillover, which go a long way to offset the high levels of free-ridership, defensible?

In partial answer to the first question, there appears in the text of the Study to be very strong and statistically significant effects from both the participation model and the implementation model of the nested logit, despite using only respondents who were in a position to take pumping-related actions.  With  a respondent pool of 160 for the indoor lighting end use, the results were substantially less robust – with fewer significant variables, lower R squares, and lower concordance.  Nevertheless, unless the Verification Report indicates some unacceptable methods to establish the results provided in the Study, the free-ridership portion of the NTG analysis should be accepted.

The second issue is spillover.  The logic of requiring that the customer had to hear about the measure for the first time from a PG&E representative or from their previous participation in the programs of PG&E, and that the actions had to be taken without an incentive from PG&E appears to make the results intuitive and defensible at the general level described in the text (p. 2-28).  However the Study did not indicate which questions and which responses were used to determine spillover (the algorithm).  Neither Section 2.4 of the text  nor Appendix A describe how spillover was determined for the sample of participants and nonparticipants or how the percent of spillover was calculated.  A 29% increase in net benefits is a lot to claim without a clearer paper trail.  In response to a data request (attachment A to this review memo), the Company provided more detail (attachment B to this review memo).

A careful review of the algorithms used to identify and calculate spillover for participants and nonparticipants revealed a fairly defensible approach.  The single problem that can be identified with this level of review is that 43 pumps reported by the nonparticipants as having been repaired (questions 20 and 21 of nonparticipant survey) are not linked to the program
.  Without any documentable causal relationship, the reported load impacts for these 43 pump repairs need to be removed from the net load impacts reported (549,365 kWh)[page 3-18, Exhibit 3-15].

CONFORMITY WITH THE PROTOCOLS

Measurement Protocols:  This Study appears to be in general conformity with the retroactive waivers to the measurement Protocols, with the usual exception on not using the DU of load impacts per Acre Foot of water pumped per Table C-6.

Reporting Protocols:  Tables 6 and 7 are adequately documented. 

RECOMMENDATION

Pending the result of the Verification Report, the recommendation is to disallow, at a minimum, the nonparticipant spillover claims for pump repair.  This reduces the net  kWh claims by 549,365 kWh, without any needed adjustments to kW load impacts.  This results in a net realization rate of 0.9982 rather than 1.20 as indicated in the study.

ATTACHMENTS

Attachment A

From:  Ken Keating [SMTP:keatingk@email.msn.com]

Sent:  Monday, June 29, 1998 3:36 AM

To:  Cheung, Michelle

Cc:  Joshua Faulk; Lisa Lieu; Don Schultz

Subject:  RE: New Data Request:  Spillover in Studies 354 and 385
You responded to an earlier data request, so I thought I would send this one to you.  My informal discussions with Mary Dimit indicated that there is a clear method to estimate spillover for measures in Study 354 and 385 Agricultural EEI, which is missing from the text of the Studies.  Please ask the evaluation staff to provide  documentation of the exact algorithms used to estimate whether or not each participant would be credited with spillover effects from the program, and how those values were calculated.    The algorithm for determining whether spillover exists should take care to show how all responses were coded or used in the analysis.

Attachment B

----------

From:  Cheung, Michelle [SMTP:MTC7@pge.com]

Sent:  Wednesday, July 08, 1998 12:47 PM

To:  'keatingk@email.msn.com'

Cc:  'Faulk, Joshua'; 'Schultz, Don'; Galawish, Elsia; Dilts, Barbara; Wan, Mike; Lieu, Lisa; Lee, Helen C (RRQ); Dimit, Mary

Subject:  FW: Data Request #19:  Spillover in Studies 354 and 385
<<File: KK4SPILL.DOC>>Ken,

Here is the response to data request #19.  Please call Mary Dimit at (415)

973-6992, or me at (415)973-2680 if you have any questions.

Michelle

Calculation of Spillover Effects for 

PG&E’s 1996PY Agricultural Sector EEI Evaluation

Approach Used in Final Report

The number of participants and nonparticipants who responded to the survey and took spillover actions was not large enough to allow a Discrete Choice Analysis approach. Therefore, spillover effects were calculated by summing up the number of actions of only those customers who claimed that the first source of information regarding that end use was PG&E’s programs.

Following is additional clarification of how the spillover kWh savings were calculated.  There were two components of spillover savings. The first part was for participant spillover and the second part was for nonparticipant spillover savings. Both are discussed below.

Part 1: Participant Spillover kWh Savings
As stated in PG&E’s 1996PY Agricultural Sector EEI Evaluation  Final Report, page 2-27, sections 2.4-2.5, the participant spillover claim was based on survey responses for participants, which were then leveraged to the participant population. There were two ways of calculating participant ‘net spillover kWh savings’. 

First, we calculated the total number of actions by participants who were interviewed for each end use. Using the total number of actions by interviewed participants, along with the number of participants interviewed, an implementation rate was calculated. Assuming the same implementation rate for those participants not interviewed, implementation numbers for the population were estimated. Also, a spillover ratio was calculated as the number of actions due to the program divided by the total number of actions by the participants. A product of number of actions by the participant population and the spillover ratio gave us the number of spillover actions by participant population that would not have been implemented without the program. Multiplying the number of spillover actions with the kWh savings resulted in participant ‘net spillover kWh savings’.

In terms of equations this can be written as:
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Following is an example: The total participant actions outside the program are 1,260 low pressure sprinkler nozzles  and only 1,000 of them are due to the program. There are 123 participants in the participant population and only 67 were interviewed. In this case, 


[image: image4.wmf]÷

÷

÷

ø

ö

ç

ç

ç

è

æ

·

÷

ø

ö

ç

è

æ

·

÷

ø

ö

ç

è

æ

·

=

÷

÷

ø

ö

ç

ç

è

æ

 Measure

Applicable

of

per Unit 

 

savings

 

kWh

 

of

 Estimate

gineering

Ex Post En

 

1,260

1,000

 

123

 

 

67

1,260

  

 

savings"

 

kWh

spillover

net 

"

t 

Participan


This is equivalent to 
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Since both are equivalent, we calculated participant ‘net spillover kWh savings’ using the second equation. 

Part 2: Nonparticipant Spillover kWh Savings

The nonparticipant claim was based solely on the actual survey responses of nonparticipants. The nonparticipant survey responses were not leveraged to the population.  First, we calculated the total number of actions by nonparticipants who were interviewed for each end use. Then, a spillover ratio was calculated as the number of actions due to the program divided by the total number of actions by the nonparticipants. A product of total number of actions by nonparticipants and the spillover ratio gave us the number of spillover actions by the nonparticipant population that would not have been taken without the program. Multiplying the number of spillover actions with the kWh savings results in nonparticipant ‘net spillover kWh savings’. 
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This is again equivalent to 
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This is because (number of actions by nonparticipants who were interviewed) were canceled out.

Calculation of Number of Spillover Actions


Now the next question is how did we calculate the number of actions that were taken by participants and nonparticipants that would not have been implemented without the program.

There are two components of spillover effects. 

(1) Number of customers taking actions outside the program.

(a) Number of participants

(b) Number of nonparticipants

(2)
Number of actions taken outside the program.

(a) Number of actions by participants

(b) Number of actions by nonparticipants

A two step procedure was used to calculate the number of spillover actions by end use. 

Step 1

First, using the survey data, customers were identified on the basis of the source of information regarding efficient practices for each end use. Thus, the source of information was used in order to associate the reasons for spillover actions. Mapping of survey questions to understand the calculation for the first component is described in Table 1 below.

Table 1 Questions and Conditions Used to Identify the Customers with Spillover Actions

Equipment Type
Identifying the nonparticipants with spillover actions
Identifying the participants with spillover actions

Pumping and Related Measures
If (q20 = 11) or 

If (q24 = 11 and q28 = 11 or 15)

or (q30 = 11 and q34 = 11 or 15)
If (q29 = 11 and q33=12) or 

(q34 = 11 and q40 = 11 or 15) or

(q41 = 11 and q47 = 11 or 15)

Lighting Measures
If (q36 = 11 and q40 = 11 or 15) or

(q42 = 11 and q47 = 11 or 15) or (q49 = 11 and q53 = 11 or 15) or (q55 =11 and q59 = 11 or 15)
If (q48= 11 and q54 = 11 or 15) or (q55 = 11 and q62 = 11 or 15) or (q63 = 11 and q69 = 11 or 15) or (q70 = 11 and q76 = 11 or 15)

Motors
If (q61 = 11 and q65 = 11 or 15)
If (q77 = 11 and q83 = 11 or 15)

Step 2

After identifying the customers who learned about the equipment type via the program for each end use, frequency tables were used to find out the total number of actions. The mapping of survey questions to understand the calculation for the second component is described in Table 2 below. Note that the number of actions includes the actions of only those customers who were identified using the conditions in Table 1.

Table 2 Questions Used to Calculate the Number of Spillover

Equipment Type
Questions to calculate the number of actions by nonparticipants
Questions to calculate the number of actions by participants

Pumping and Related Measures
Frequencies of q21, q25, q31
Responses to q30, q35, q42

Lighting Measures
Frequencies of q37, q43, q50, and q56
Responses to q49, q56, q64, q71

Motors
Q62a1 and q62a2

Q62b1 and q62b2

Q62c1 and q62c2

Q62d1 and q62d2
Q78a1 and q78a2

Q78b1 and q78b2

Q78c1 and q78c2

Q78d1 and q78d2



Note: The responses of only those customers identified using the logic in Table 1 were used to calculate the number of actions. 

� There is no common designated unit among the pumping and related measures.  Table 6 defines the “per unit” as:  pump for pump repair; nozzle for low pressure nozzle; acre for micro-drip conversion; pump for pump adjustment; and per application for custom sites.  Nevertheless, the Study is consistent in dealing with total program loads from ex ante to ex post, but not per designated unit.


� It is of  particular interest to see the recommendations for requiring pre-participation and post-participation pump tests, and the need to ensure that the low pressure sprinkler heads actually are employed in a way that saves energy.  The former recommendation was made in 1994, and the latter was the source of a large AEAP dispute for PY94, before settlements.


� For the other measures, the respondent had to report that they first heard of the measure or practice from their PG&E representative or from previous participation in a PG&E program – evidence of PG&E influence.
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