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SCE - Study 525A
1994 Residential Appliance Efficiency Incentive Program
Introduction and Executive Summary

This is a Verification Report (VR) of Southern California Edison’s (SCE) retention study for space cooling appliances and refrigerators for which rebates were paid in 1994 and 1995 through SCE’s Residential Appliance Energy Incentive (RAEI) Program.  This Study was performed by ADM Associates (ADM).

This VR is presented in five sections.  The first section contains this introduction and the executive summary of the findings, along with the recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by ADM and SCE to support the Study.  The third section details ECONorthwest’s replication and assessment of the analytical procedures used in the Study.   The fourth section reports recommended modifications to the dataflow and analytical procedures used in the Study.  The final section presents the recommended changes to the filed effective useful life (EUL) calculations for each measure studied. 

The Study reports estimates of the EUL for residential appliance measures using data collected from the 1995 Residential Appliance Saturation Survey (RASS) on the fraction of installed measures that were discarded during a given age for each measure.   The EUL for refrigerators and central air conditioners is calculated by estimating the median number of years that the measure is still in place and operable from modeled survival functions.   For heat pumps and evaporative coolers, EUL estimates could not be developed from the RASS data. 

ECONorthwest’s verification efforts include:

· Evaluation of the Study methodology.

· Replication of the statistical findings of the Study.

· Recommendations to the ORA.

Measures Studied

The Protocols require that the utilities conduct a retention study on “the top ten measures, excluding measures that have been identified as miscellaneous (per Table C-9), ranked by net resource value or the number of measures that constitutes the first 50% of the estimated resource value, whichever number of measures is less.”
  The Study examines the effective useful life for the following four measures:

· Central air conditioning  (A/C) units

· Central and through-the-wall heat pumps

· Evaporative coolers

· Refrigerators

Methodologies

The analysis techniques employed in the Study consist of estimating survival function parameters by fitting retention data to a hazard function called the Mitscherlich curve using non-linear regression.  Retention data was collected from the 1994 RAEI Program participants and compared with survival functions estimated using retention data from the 1995 RASS. 

Summary of Findings
The verification effort performed by ECONorthwest supports the findings presented by SCE in the Study, however, concerns are raised because an 80 percent confidence interval was not generated for any of the EUL estimates.  The methodology used to generate the EUL estimates for refrigerators and air conditioners did not allow for an easy estimation of the standard error and confidence interval.  In summary , the Study finds:

· The EUL for refrigerator lies between 14.6 and 21.8 years, and thus the ex ante EUL of 18 years should remain.   The more conservative EUL estimate of 14.6 years is obtained by assuming that the no discarded refrigerators are resold.  The second senario estimates the EUL from data that indicated the age at which the refrigerator was actually taken out of use.

· The EUL for central air conditioners is estimated at 22.0 years from data on “the percentage of new central air conditioners being installed per year for existing house s with central air conditioning. “ The study recommends that the ex ante EUL of 18 years should remain.  

· No estimates of the EUL for heat pumps and evaporator coolers could be obtained.  Too few failures occurred to allow estimation of the EUL using data from the 1994 RAEI Program participants for both measures.  For heat pumps, the 1995 RASS data that represented the true hazard with increasing age jumps up and down over time causing non linear parameter estimations not to converge.   The 1995 RASS data did not contain data on the age of evaporator coolers.   In conclusion, the ex ante EUL of 18 and 15 years for heat pumps and evaporative coolers respectively should remain.

Recommendation to ORA

ECONorthwest recommends that no adjustments be made to the ex ante EULs for those measures studied.

Data and Documentation Quality
Data 

The files that were initially provided with the Study were incomplete and did not include any of the RASS data and SAS code used to generate the Study results.  ADM eventually provided this data in response to ECONorthwest’s initial data request for this study.

Documentation

Section 2 of the Study, entitled “Study Methods” does not discuss the use of the RASS data, but instead discusses how the analysis would have proceeded had the data from the 1994 RAEI participants been used. While the use of the RASS data was appropriate given the lack of observed failures in the 1994 RAEI data and the relatively short measurement period, the documentation regarding data collection and the methodology as it relates to the RASS data was somewhat incomplete.   A more detailed discussion of the RASS data and how it was intended to be used would have been helpful in Section 2 of the Study. 

Replication and Analysis
Review of Analytic Approach and Dataflow
The Study presents four year retention rates for each measure studied using  data collected from the 1994 RAEI Program participants.  The resulting retention rates for those measures studied ranged from 98.2 percent for central air conditioners to 93.7 percent for evaporator coolers.   The 1995 RASS data is subsequently used because the retention rates obtained from the 1994 RAEI program participants are relatively high as one would expect after three or four years.  

The data collected for the 1995 Residential Saturation Survey was not intended for use in this retention study, however, ADM was able to tabulate this data in such a way that survival functions could be generated from hazard parameter estimates.  A function know as the Mitscherlich curve was used to estimate the hazard parameters.  The Mitscherlich curve implies that the hazard is an increasing function that approaches an asymptotic level as age increases.  The hazard function represents the instantaneous failure rate for an installed measure that has survived to a particular age.

Replication Efforts

The verification included reviewing the database procedures used to generate the retention counts for each measure studied and replicating the analytical procedures used to calculate the survival functions  and the resulting ex post EULs from the 1995 RASS data.  

Review of Database Development

ECONorthwest did not encounter any problems when reviewing the database development for this Study. 

Review of Analytic Procedures

The use of the 1995 RASS data was helpful in this case and probably resulted in more useful estimates of the effective useful life for those measures studied.  However, a few issues result from using the RASS data; namely:

· Do measure level retention rates for energy efficient technology, such as those installed under PG&E’s 1994 RAEI program, vary from those of non-energy efficient technologies? 

· Is the replacement rate observed decades ago consistent with those observed today (or in the future) for those measures studied?

Modifications to Database and Analytical Procedures

No modifications are recommended to the database and analytical procedures used in the Study.  

Recommended Changes to EUL Calculations

ECONorthwest recommends that no adjustments be made to the ex ante EUL as documented in the Study.  

Appendix A

Verification Correspondence

To: Marian

From: Thomas Light <light@portland.econw.com>

Subject: SCE's Residential Appliance Efficiency Retention Study

Cc: 

Bcc: 

X-Attachments: 

Marian,

I've got a request/question for the authors of SCE's Residential Appliance Efficiency Incentive retention study (Study Id 525 A).  According to the study's data documentation, survival and hazard functions were calculated using data from SCE's 1995 Residential Appliance Saturation Survey.  I think that part of the data from this study has been provided to us in the spreadsheet srvyrspn.xl5 but we are missing some fields of data.  For instance, we were not provided with information on when the different measures were installed at each location.  Please have the authors of the study forward me all customer data needed to replicate their results or have them provide an explanation as to why this is not practical.    

Thanks.

Tom Light

ECONorthwest

To: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>

From: Thomas Light <light@portland.econw.com>

Subject: SCE Study 525A Data

Cc: Marian

Bcc: 

X-Attachments: 

Don:

As we talked about today, ADM will provide ECONorthwest with all data files and SAS code used in SCE's Residential Appliance Efficiency Retention Study.  These files should arrive at ECONorthwest within the next 3 weeks. My mailing address is:

ECONorthwest

Pioneer Tower, Suite 1460

888 SW Fifth Avenue

Portland, OR 97204-2028

Please don't hesitate to contact me if you have any questions.  Thanks.

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax

light@portland.econw.com

To: "Donald R. Dohrmann, Ph.D." <Dohrmann@ADM-Energy.com>, Marian

From: Thomas Light <light@portland.econw.com>

Subject: Data Request on SCE Study 525A

Cc: 

Bcc: 

X-Attachments: 

Hello Don,

I thought I'd pose this data request to you because you responded to my last data request sent to ADM.  

1.)  On study 525A, it appears that the data collected from the 1994 RAEI Program participants was never used to estimate the effective useful life for the 4 measures studied.  Chapter two of the Study details the study methods as it applies to data collected from the 1994 RAEI Program participants but the actual analysis in Chapter 3 appears to be based entirely on data from the 1995 Residential Appliance Saturation Survey.  Could you please provide an explanation of what steps were taken to relate the retention data collected from the 1994 RAEI Program participants (summarized in Table 3-1 of the Study) back to the results obtained from the survival analysis performed using the 1995 RASS data.  It is not clear without this explanation how the data collected from the 1994 RAEI Program participants was ever incorporated into the analysis performed in the Study. 

Please do not hesitaite to contact me if you have any questions. Thanks.

Tom Light

ECONorthwest

(503) 222-6060 - phone

(503) 222-1504 - fax

light@portland.econw.com 

From: "Samiullah, Shahana " <SAMIULS@sce.com>

To: "'Tom Light'" <light@portland.econw.com>

Cc: "Brown, Marian V" <BROWNMV@sce.com>,

        "'Donald R. Dohrmann, Ph.D.'"


 <Dohrmann@ADM-Energy.com>

Subject: FW: Data Request on SCE Study 525A

Date: Thu, 3 Jun 1999 16:13:46 -0700 

MIME-Version: 1.0

Hi Tom -- thanks for giving us the opportunity to respond.  Attached, please

find answer to your question. 

 <<Reply525A_DR2.doc>> 

Please feel free to call me if you have any further questions. Thanks !

Shahana Samiullah

M&E

Southern California Edison

(626) 302-8293

Question No. 1:

On study 525A, it appears that the data collected from the 1994 RAEI

Program participants was never used to estimate the effective useful life

for the 4 measures studied.  Chapter two of the Study details the study

methods as it applies to data collected from the 1994 RAEI Program

participants but the actual analysis in Chapter 3 appears to be based

entirely on data from the 1995 Residential Appliance Saturation Survey.

Could you please provide an explanation of what steps were taken to relate

the retention data collected from the 1994 RAEI Program participants

(summarized in Table 3-1 of the Study) back to the results obtained from

the survival analysis performed using the 1995 RASS data.  It is not clear

without this explanation how the data collected from the 1994 RAEI Program

participants was ever incorporated into the analysis performed in the

Study.

Response To Question No. 1:

For SCE Study 525A, the data collected on appliance retention rates

(reported in Table 3-1 of the report) showed that retention rates for the

different appliances in the first four years were relatively high.  This

meant that there was little information in the RAEI survey data with which

to distinguish between different functional forms for the survival function.

Because of the limited time span that the collected data covered, a variety

of survival functions that implied significantly different median lives

could be fitted through the data. Moreover, the survival curves fitted

through the collected data would have implied very high median lives.  

To illustrate these points, consider fitting a survival function for the

data collected for refrigerators.  The data reported in Table 3-1 of the

report showed that 97% of the installed refrigerators were still in place

after four years.  An exponential survival function (= e-lt) with l = 0.0075

gives the expected retention rates shown in Table 1 below.  As can be seen, the

retention rate after four years for this survival function is also 97%, but

the function implies a median life of just over 92 years, which is clearly 

not a reasonable estimate.  However, the data collected would not support

fitting a survival function with two or more parameters.

It was because of this difficulty that we used the RASS data set, which

provided a richer data set from which to estimate survival functions.  The

essential question then was whether there was any reason to believe that

survival functions and estimated useful lives developed using the RASS data

could be considered as not being consistent with the RAEI data that was

collected for the study.   As is noted in the report on pages 3-8 (for

refrigerators) and page 3-12 (for central air conditioners), the survival

functions estimated from the RASS data implied four-year retention rates

that were not inconsistent with the RAEI data.

Moreover, the report cited other estimates of estimated median lives for

refrigerators that were consistent with the estimates derived from the RASS

data.  Since then, we have identified a study by Bayus in which he used data

collected from new purchasers of refrigerators in 1985 to estimate the time

to first replacement for refrigerators.  His estimate was a first

replacement time of 12.8 years, which is similar to the times shown in the

report.

Thus, there was various evidence that indicated that the estimates of useful

lives derived from analyzing the RASS data were reasonable and that there

was nothing in the RAEI data that indicated that the failure rates for the

appliances installed under the program were so significantly higher or lower

as to imply effective useful lives that were significantly different from

those estimated from the RASS data. 

Reference:

Bayus, Barry L., "Brand Loyalty and Marketing Strategy: An Application to

Home Appliances," Marketing Science, Vol. 11, Winter 1992, pp. 21-38.

Prepared By:

Shahana Samiullah

                              1994 RAEI Program Retention Study Project Manager


                   Measurement & Evaluation Group
Table 1

 Exponential survival function S(t) = e-lt with l = 0.0075

 t    S(t)
t    S(t)
t    S(t)
t    S(t)

1
99.3%

2
98.5%

3
97.8%

4
97.0%

5
96.3%

6
95.6%

7
94.9%

8
94.2%

9
93.5%

10
92.8%

11
92.1%

12
91.4%

13
90.7%

14
90.0%

15
89.4%

16
88.7%

17
88.0%

18
87.4%

19
86.7%

20
86.1%

21
85.4%

22
84.8%

23
84.2%

24
83.5%

25
82.9%

26
82.3%

27
81.7%

28
81.1%

29
80.5%

30
79.9%

31
79.3%

32
78.7%

33
78.1%

34
77.5%

35
76.9%

36
76.3%

37
75.8%

38
75.2%

39
74.6%

40
74.1%

41
73.5%

42
73.0%

43
72.4%

44
71.9%

45
71.4%

46
70.8%

47
70.3%

48
69.8%

49
69.2%

50
68.7%

51
68.2%

52
67.7%

53
67.2%

54
66.7%

55
66.2%

56
65.7%

57
65.2%

58
64.7%

59
64.2%

60
63.8%

61
63.3%

62
62.8%

63
62.3%

64
61.9%

65
61.4%

66
61.0%

67
60.5%

68
60.0%

69
59.6%

70
59.2%

71
58.7%

72
58.3%

73
57.8%

74
57.4%

75
57.0%

76
56.6%

77
56.1%

78
55.7%

79
55.3%

80
54.9%

81
54.5%

82
54.1%

83
53.7%

84
53.3%

85
52.9%

86
52.5%

87
52.1%

88
51.7%

89
51.3%

90
50.9%

91
50.5%

92
50.2%

93
49.8%

94
49.4%

95
49.0%

96
48.7%

97
48.3%

98
48.0%

99
47.6%

10047.2%










� “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs,” as adopted by California Public Utilities Commission Decision 93-05-063, Revised March 1998.
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