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Glossary of Terms 

Analysis of Covariance (ANCOVA) 

An ANCOVA model is an ANOVA model with a continuous variable added. 

Analysis of Variance (ANOVA) 

An ANOVA model explains the variation in the independent variable, based on a series of characteristics 

(expressed as binary variables with values of either zero or one, indicating the absence or presence of 

the characteristics). 

Coefficient of Determination (R2) 

The R2 indicates the proportion of variance in a dependent variable explained by a regression equation, 

and takes values between zero and one. An R2 of zero indicates that the independent variables have no 

explanatory power. An R2 of one indicates that 100% of the variability in the dependent variable is 

explained by changes in the independent variables.  

Evaluated Gross Savings 

Evaluated gross savings are the total savings resulting from a program, before adjusting for freeridership 

ƻǊ ǎǇƛƭƭƻǾŜǊΦ ¢ƘŜȅ ŀǊŜ Ƴƻǎǘ ƻŦǘŜƴ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŀ ƎƛǾŜƴ ƳŜŀǎǳǊŜΣ ΨƛΣΩ ŀǎΥ 

ὉὺὥὰόὥὸὩὨ Ὃὶέίί ὛὥὺὭὲὫίὠὩὶὭὪὭὩὨ ὖὥὶὸὭὧὭὴὥὸὭέὲὟzὲὭὸ ὅέὲίόάὴὸὭέὲ  

Evaluated Net Savings 

Evaluated net savings are the total savings resulting from a program, net of what would have occurred in 

ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀōǎŜƴŎŜΦ ¢ƘŜǎŜ ǎŀǾƛƴƎǎ Ŏŀƴ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳ ŀƴŘ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŀǎΥ 

ὔὩὸ ὛὥὺὭὲὫίὉὺὥὰόὥὸὩὨ Ὃὶέίί ὛὥὺὭὲὫίὔzὩὸὸέὋὶέίί 

Freeridership 

Freeridership in energy-efficiency programs represents participants who would have adopted the 

energy-ŜŦŦƛŎƛŜƴǘ ƳŜŀǎǳǊŜ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀōǎŜƴŎŜΦ ¢Ƙƛǎ ƛǎ ƻŦǘŜƴ ŜȄǇǊŜǎǎŜŘ ŀǎ ǘƘŜ ŦǊŜŜǊƛŘŜǊǎƘƛǇ ǊŀǘŜΣ ƻǊ 

the proportion of evaluated gross savings that can be classified as freeridership.  

Gross Unit Energy Savings 

For the SYLR program, gross unit energy savings are the evaluated in situ unit energy consumption for 

the recycled unit, adjusted for part-use. 

In-Service Rate (ISR) 

The ISR (also called the installation rate) is the proportion of incented measures actually installed. 

Net-to-Gross (NTG) Ratio 

The NTG ratio is a ratio of net savings to gross savings. Analytically, NTG is defined as: 

ὔὝὋ ὶὥὸὭέ
ὔὩὸ ίὥὺὭὲὫί

Ὃὶέίί ίὥὺὭὲὫί
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Net Realization Rate 

The net realization rate is a comparison of evaluated net savings to reported net savings. 

P-Value 

A p-value indicates the probability that a statistical finding might be due to chance. A p-value less than 

0.10 indicates that, with 90% confidence, the finding is statistically significant.  

Part-Use Factor 

The part-use factor is the portion of the year that equipment operates. That is, if a given measure has a 

part-use factor of 0.5, it operates for six months out of the year, on average. 

Reported Net Savings  

Lƴ ƻǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ w¢CΩǎ ƳŜǘƘƻŘƻƭƻƎȅΣ ǘƘŜ ǇǊƻƎǊŀƳ ǊŜǇƻǊǘǎ ŜǾŀƭǳŀǘŜŘ ƴŜǘ ǎŀǾƛƴƎǎ 

from previous report cycles.  

 Spillover 

Spillover is the adoption of an energy efficiency measure ƛƴŘǳŎŜŘ ōȅ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǇǊŜǎŜƴŎŜΣ ōǳǘ ƴƻǘ 

directly funded by the program. As with freeridership, the spillover rate is expressed as a proportion of 

evaluated gross savings. 

T-Test 

The t-test is a general statistical test of difference. In regression analysis, a t-test is applied to determine 

whether the estimated coefficient differs significantly from zero. A t-test with a p-value less than 0.10 

indicates a 90% probability that the estimated coefficient is different from zero.  
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Executive Summary 

Pacific Power contracted with Cadmus to conduct an impact and process evaluation of its See ya later, 

refrigerator® (SYLR) Program for the 2013 and 2014 program years. To evaluate program gross and net 

energy savings for the impact evaluation, Cadmus used secondary meter data analysis, surveys of 

program participants, and a review of the program tracking data. In evaluating the effectiveness of 

program processes, Cadmus conducted in-depth interviews with program staff involved in different 

aspects of the program. 

The evaluation data consisted of the following: 

¶ Telephone surveys with 126 participating Washington customers;  

¶ Reviews of Washington program materials; and 

¶ In-depth interviews with program management and program administrator staff. 

Key Impact Findings 
The impact evaluation produced the following key findings: 

¶ In 2013, the SYLR Program recycled 1,304 refrigerators and freezers; in 2014, participation 

decreased to 1,129. Over those two years, the program distributed 2,200 kits. In total, the 

program achieved 881,370 kWh in net evaluated savings over the two-year period, or roughly 

55% of the 1,607,280 kWh reported. 

¶ The part-use factor (i.e., the portion of the year that the equipment operated) fell within 

expected ranges: 0.96 for refrigerators and 0.94 for freezers. This part-use factor served as a 

component of the gross per-unit savings calculation. 

¶ After adjusting for part-use, gross per-unit savings were 1,112 kWh for refrigerators (down from 

1,152 in 2011ς2012) and 964 kWh for freezers (down from 978 in 2011ς2012). Neither gross 

savings estimate statistically differed from the 2011ς2012 evaluation estimates. 

¶ Net per-unit savings were 328 kWh for refrigerators and 321 kWh for freezersτlower values 

than the evaluated per-unit savings for 2011ς2012.1 This decline primarily occurred due to a 

large proportion (roughly 60%) of survey respondents indicating that, absent the program, they 

would have disposed of their appliance in a way that would have permanently removed it from 

the grid. 

¶ Evaluated savings for energy savings kits also declined due to a change in the baseline wattage 

assumptions, down from a baseline of 60 watts to 43 watts in 2014, after EISA standards took 

effect for 60 watt lamps. Over the two years, the kits saved 86,853 kWh in evaluated  

net savings.  

                                                           

1  Evaluated per-unit net savings in the 2011ς2012 evaluation were 583 kWh for refrigerators and 495 kWh for 

freezers, with NTGs of 50.6% and 50.5%, respectively. 
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¶ Overall net-to-gross (NTG), including energy savings kits, decreased from 52% in the 2011ς2012 

evaluation to 30%. The program experienced high freeridership levels due to three-quarters of 

respondents claiming they would have disposed of their unit without the program. 

Table 1 summarizes evaluated program participation, reported net savings, and evaluated gross and net 

savings for 2013 and 2014.2 Evaluated total net savings for the program were lower than reported total 

savings due to the lower NTG ratio. Absent the decrease in NTG, the net realization rate would have 

been around 90%. Table 2 and Table 3 show the 2013 and 2014 program information, respectively.  

Table 1. 2013 and 2014 Program Savings by Measure 

Measure 
Evaluated 

Participation 

Reported Net 

Savings (kWh) 

Evaluated Gross 

Savings (kWh) 

Evaluated Net 

Savings (kWh) 

Net Realization 

Rate 

Refrigerator 

Recycling 
1,932 1,274,688 2,147,766 633,696  50% 

Freezer Recycling 501 260,450 483,184 160,821  62% 

Energy-Savings Kit 2,224 72,142 56,373  86,853  120% 

Total 4,657 1,607,280 2,678,324 881,370 55% 

 

Table 2. 2013 Program Savings by Measure 

Measure 
Evaluated 

Participation 

Reported Net 

Savings (kWh) 

Evaluated Gross 

Savings (kWh) 

Evaluated Net 

Savings (kWh) 

Net Realization 

Rate 

Refrigerator 

Recycling 
1,039 752,236 1,155,036           340,792  45% 

Freezer Recycling 265 143,630 255,577              85,065  59% 

Energy-Savings Kit 1,208 43,488 56,373 56,373 130% 

Total 2,512 939,354 1,466,985 482,230 51% 

 

Table 3. 2014 Program Savings by Measure 

Measure 
Evaluated 

Participation 

Reported Net 

Savings (kWh) 

Evaluated Gross 

Savings (kWh) 

Evaluated Net 

Savings (kWh) 

Net Realization 

Rate 

Refrigerator 

Recycling 
893 522,452 992,730 292,904 56% 

Freezer Recycling 236 116,820 227,608 75,756 65% 

Energy-Savings 

Kit 
1,016 28,654 30,480 30,480 106% 

Total 2,145 667,926 1,250,818 399,140 60% 

 

                                                           

2  Throughout this report, table totals may not sum due to rounding. The report expresses precision estimates 

for means and totals (such as savings) in relative terms, but expresses estimates for proportions and ratios 

(such as NTG) in absolute terms. 
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Key Process Findings 
The process evaluation produced the following key findings: 

¶ Collaboration between Pacific Power and the program administrator proved effective due to a 

longstanding working relationship. Program staff reported effective communication and smooth 

implementation. 

¶ Participant satisfaction remained high during the 2013 and 2014 program years: 100% of 

surveyed participants reported being very satisfied or somewhat satisfied with the program. An 

overwhelming majority of participants (99%) also expressed satisfaction with the contractor 

who picked up their units for recycling. The survey did not reveal notable customer complaints. 

¶ Participants learned of the program through various channels, with the following sources most 

common: bill inserts, word-of-mouth, print and television advertising. A larger percentage of 

participants learned about the program through a retailer (10%) (compared to 4% in the 

previous evaluation period).  

¶ The program implementer improved tracking of the energy savings kits delivered through the 

program, tracking orders at multiple phases and ultimately recording which customers received 

kits and which refused the kits. This increased the verified delivery rate from the 2011ς2012 

evaluation period. 

Cost-Effectiveness Results 
As shown in Table 4, the program did not prove cost-effective across the evaluation period for four of 

the primary cost-effectiveness test perspectives: PacifiCorp Total Resource Cost (PTRC) test; Total 

Resource Cost (TRC) test; Utility Cost Test (UCT); and Ratepayer Impact Measure test (RIM). The 

Participant Cost test (PCT) benefit/cost ratio could not be calculated because no costs were associated 

with this test perspective, only benefits.   

The 2013ς2014 program did not prove cost-effective, with a benefit/cost ratio of 0.98 from the PTRC 

test perspective, while the 2014 program was cost-effective from the PTRC, with a benefit-cost ratio of 

1.01. Evaluated net savings for 2013 and 2014 decreased by approximately 49% and 40%, respectively, 

compared to net savings used in the annual report analyses. This resulted in a 49% and 39% reduction in 

benefit-cost ratios from the 2013 and 2014 annual reports of 1.87 and 1.66, respectively, for the  

PTRC test. 
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Table 4. Net Evaluated 2013 and 2014 Program Cost-Effectiveness Summary 

Cost-Effectiveness Test 
Levelized 

$/kWh 
Costs Benefits 

Net 

Benefits 

Benefit/ 

Cost Ratio 

PTRC (TRC + Conservation Adder) $0.073  $372,367  $366,014  ($6,353) 0.98 

TRC No Adder $0.073  $372,367  $332,740  ($39,627) 0.89 

UCT $0.073  $372,367  $332,740  ($39,627) 0.89 

RIM   $799,076  $332,740  ($466,336) 0.42 

PCT   $0  $1,411,511  $1,411,511  N/A 

Lifecycle Revenue Impacts ($/kWh) $0.000016520  

Discounted Participant Payback (years) N/A 

*Cadmus evaluated cost-ŜŦŦŜŎǘƛǾŜƴŜǎǎ ōŀǎŜŘ ƻƴ ŜǾŀƭǳŀǘŜŘ ƴŜǘ ǎŀǾƛƴƎǎ ǘƻ Ƴŀƛƴǘŀƛƴ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ tŀŎƛŦƛŎ tƻǿŜǊΩǎ 

annual reports.  

 
Table 5 and Table 6 ǎƘƻǿ ǘƘŜ ǇǊƻƎǊŀƳΩǎ Ŏƻǎǘ-effectiveness results for the 2013 and 2014 program years, 

respectively.  

Table 5. Net Evaluated 2013 Program Cost-Effectiveness Summary 

Cost-Effectiveness Test 
Levelized 

$/kWh 
Costs Benefits 

Net 

Benefits 

Benefit/ 

Cost Ratio 

PTRC + Conservation Adder $0.074  $210,148  $201,926  ($8,222) 0.96 

TRC No Adder $0.074  $210,148  $183,569  ($26,579) 0.87 

UCT $0.074  $210,148  $183,569  ($26,579) 0.87 

RIM   $447,434  $183,569  ($263,865) 0.41 

PCT   $0  $775,285  $775,285  N/A 

Lifecycle Revenue Impacts ($/kWh) $0.000009347  

Discounted Participant Payback (years) N/A 

 

Table 6. Net Evaluated 2014 Program Cost-Effectiveness Summary 

Cost-Effectiveness Test 
Levelized 

$/kWh 
Costs Benefits 

Net 

Benefits 

Benefit/ 

Cost Ratio 

PTRC + Conservation Adder $0.072  $173,383  $175,381  $1,998  1.01 

TRC No Adder $0.072  $173,383  $159,437  ($13,946) 0.92 

UCT $0.072  $173,383  $159,437  ($13,946) 0.92 

RIM   $375,842  $159,437  ($216,405) 0.42 

PCT   $0  $680,011  $680,011  N/A 

Lifecycle Revenue Impacts ($/kWh) $0.000008373  

Discounted Participant Payback (years) N/A 
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Summary and Recommendations 
Although participation fell slightly below expectations for both 2013 and 2014, the SYLR Program ran 

smoothly, did not encounter major implementation issues, and experienced high customer satisfaction 

rates. Though the program achieved net savings of 881,370 kWh over the two-year period, it could not 

achieve the savings in a cost-effective manner due to high freeridership rates. 

Based on the evaluation results, Cadmus offers the following recommendation3: 

¶ Pacific Power should consider adjusting its expected per-unit savings at the beginning of the 

next biennial period to reflect evaluated per-unit net savings values of 328 kWh for 

refrigerators, 321 kWh for freezers, and 39 kWh for kits across both years (as found in  

this evaluation).  

¶ For future cost-effectiveness calculations, Cadmus recommends that Pacific Power update 

measure lives to align them with values adopted in most recent Regional Technical Forum (RTF)4 

measure workbooks as follows: 6.4 years for refrigerator recycling, 5.2 years freezer recycling, 

and 7.42 years for the CFLs in the kit measures.    

 

 

 

                                                           
3 At the time of this report submission, the program implementer JACO Environmental had ceased operations. 
4 The RTF is an advisory committee in the northwest that develops standards to verify and evaluate conservation 
savings. 
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Program Description and Overview 

The Washington See ya later, refrigerator (SYLR) customer refrigerator and freezer recycling program 

serves as part of Pacific tƻǿŜǊΩǎ ƻƴƎƻƛƴƎ ŘŜƳŀƴŘ-side management (DSM) resource acquisition 

strategy.5 tŀŎƛŦƛŎ tƻǿŜǊΩǎ overarching objective with the program is to decrease electricity usage (kWh) 

by removing and recycling inefficient secondary refrigerators and freezers, and older primary 

refrigerators. The program encourages those shopping for replacement units to consider ENERGY 

STAR®-labeled models, and refers them to tŀŎƛŦƛŎ tƻǿŜǊΩǎ Home Energy Savings program, where they 

may be eligible for incentives for other energy efficiency measures and services. In addition to reducing 

energy consumption ŀƴŘ ƭƻǿŜǊƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŜƭŜŎǘǊƛŎƛǘȅ consumption, participating appliances are 

recycled in an environmentally sound manner.6 

In operation since 2005, the SYLR program provides customers with a $30 incentive for each qualified 

recycled appliance. Participants receive an incentive for up to two refrigerators or freezers per year. 

Renters who own their appliances may participate, and apartment complex owners or managers who 

provide tenants with appliances are eligible. As of April 2014, business customers may also recycled 

qualifying units through the program. Participants also receive a free energy-saving kit, which includes: 

two 13-watt CFLs, a refrigerator/freezer thermometer card, energy-savings educational materials, and 

information on other Pacific Power efficiency programs.  The program logic model is presented in 

Appendix D. 

Qualifying refrigerators and freezers must be in working condition when picked up and between 10 ς 32 

cubic feet in size. Pacific Power contracted with JACO Environmental, Inc. (the program administrator) to 

implement the program in Washington. The program administrator disables and removes the 

appliances, and recycles at least 95% of the materials, including the refrigerant.  

Program Participation 
Participation in appliance recycling programs (ARPs) tends to be seasonal, with the highest participation 

during summer and declining into winter. As shown in Figure 1, the SYLR Program saw a steady increase 

in participation through summer and into the fall of 2014. In 2013, participation did not have as 

pronounced a peak and remained steady between April and November. 

                                                           
5  See ya later, refrigerator® has been registered to PacifiCorp through the U.S. Patent and Trademark Office 

since April 6, 2010, under registration number 3770705. 

6  Environmentally-sound disposal of this equipment includes: proper disposal of oils, polychlorinated biphenyls 

(PCBs), mercury, and chlorofluorocarbon-11 (CFC-11) from foam; and recycling of CFC-12, hydrofluorocarbon-

134a (HFC-134a), plastic, glass, steel, and aluminum. 
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Figure 1. Program Participation by Month and Year 

 
 
Figure 2 shows ǘƘŜ ǇǊƻƎǊŀƳΩǎ seven-year trends in program unit age and size. During this period, 

average unit size displayed an upward trend, with some variation over time, while average unit ages 

have declined since 2010. Refrigerator ages had the largest decline between 2013 and 2014. 

Figure 2. Average Unit Age and Size by Year 

 
 
The refrigerator configurations of program units also changed, with fewer top freezer units since 2011 

and more side-by-sides since 2009, as shown in Figure 3. 
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Figure 3. Refrigerator Configuration by Year 

 
 
As shown in Figure 4, freezer configurations did not exhibit an appreciable trend. 

Figure 4. Freezer Configuration by Year 

 
 
These trends are generally ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ /ŀŘƳǳǎΩ ƻōǎŜǊǾŀǘƛƻns of other recycling programs. As 

recycling programs mature, the composition of recycled appliances tends to change. In their infancy, the 
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programs recycle more secondary appliances (particularly those in use for only a portion of the year). 

Such units tend to be smaller and located in unconditioned spaces, such as garages or basements. They 

also tend to be less efficient. The average age of appliances also tends to decrease as program mature.  
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Impact Evaluation 

Methodology 
This report presents two types of evaluated savings: evaluated gross savings and evaluated net savings. 

To determine these values, Cadmus applied the four steps shown in Table 7. The evaluation defined 

reported net savings as electricity savings (kWh) that Pacific Power included in its 2013 and 2014 annual 

reports, given the reported savings have the net-to-gross (NTG) applied to maintain consistency with  

the RTF.  

Table 7. Impact Estimation Steps 

Saving Estimate Step Action 

Evaluated Gross Savings 

1 Verify accuracy of data in program database 

2 Perform statistical/engineering analysis to evaluate per-unit savings 

3 Adjust evaluated gross savings with installation rate/part-use factor 

Evaluated Net Savings 4 Apply NTG adjustments 

 

¶ Step one (verifying the accuracy of data in the program database) included reviewing the 

program tracking database to ensure reported participation and savings matched the 2013 and 

2014 annual reports. 

¶ Step two (performing a statistical/engineering analysis to evaluate per-unit savings) estimated 

refrigerator, freezer, and CFL savings.  

¶ Step three (adjusting the evaluated gross savings with the installation rate/part-use factor) 

determined the mean proportion of the year in which recycled appliances were used as well as 

the number of CFLs program participants installed. Using a telephone survey, Cadmus collected 

information to estimate an installation rate and a part-use factor, which Cadmus then used to 

calculate evaluated gross savings.  

¶ Step four (applying NTG adjustments) determined the net savings. Through participant 

telephone surveys, Cadmus estimated freeridership, secondary market effects (i.e., the 

ǇǊƻƎǊŀƳΩǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŀǾŀƛƭŀōility of used appliances), and induced replacement.7 Spillover is 

not included as the RTF does not allow accounting for spillover for appliance recycling measures. 

Sampling Approach 

Cadmus developed survey samples of randomly selected program participants, seeking precision of 

±10% at the 90% confidence level for the measure level. The evaluation determined sample sizes, 

assuming a 0.5 coefficient of variation). Cadmus applied a finite population correction to determine the 

necessary sample size. Table 8 shows planned and achieved sample sizes by target group.  

                                                           

7  ¢Ƙƛǎ ǊŜǇƻǊǘΩǎ Net-to-Gross ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀ ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ /ŀŘƳǳǎΩ ǇǊƻŎŜǎǎ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜǎŜ 

parameters.  
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Table 8. Sample Sizes by Target Group 

Target Group Population Target Sample Size Achieved Sample Size 

Refrigerators 1,844 66 66 

Freezers 478 60 60 

Total 2,322 126 126 

 
Cadmus randomly selected 126 survey participants from the population of 2,322 unique participants. 

Participant surveys were conducted in one round in the summer of 2015.  

Uniform Methods Project and Regional Technical Forum Protocols 

This evaluation follows the methodology described in the refrigerator recycling protocol, which is 

consistent with the Uniform Methods Project (UMP) and the Regional Technical Forum (RTF). The 

Department of EnergyΩǎ website8 provides more information about the UMP.  

Appendix H provides a ŘŜǘŀƛƭŜŘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ /ŀŘƳǳǎΩ ŀǇǇǊƻŀŎƘ and the RTF approach. 

Kit Savings Algorithm and Assumptions 

With each pickup ordered, participants had the option to receive an energy-saving kit, which contained 

the following: 

¶ Two 13-watt CFLs 

¶ One refrigerator thermometer 

¶ Energy-savings educational materials and other program references  

Cadmus used the following algorithm to estimate CFL savings: 

ὉὺὥὰόὥὸὩὨ ὖὩὶ ὟὲὭὸ ὛὥὺὭὲὫί ὯὡὬ ὴὩὶ όὲὭὸ 
ЎὡὥὸὸίὍzὛὙzὌὕὟzὡὌὊzσφυȢςυ

ρȟπππ
 

Where:  

¶ ɲ²ŀǘǘǎ Ґ ²ŀǘǘŀƎŜ ƻŦ ōŀǎŜƭƛƴŜ ōǳƭō - Wattage of kit CFL  

¶ ISR = In-service rate or the percentage of CFLs installed 

¶ HOU = Hours of use; per day 

¶ WHF = Waste heat factor, an adjustment to account for lighting impacts on HVAC consumption 

¶ 365.25 = Constant; days per year 

¶ 1,000 = Constant; conversion of watts to kilowatts 

                                                           

8  bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅΦ ά/ƘŀǇǘŜǊ тΥ wŜŦǊƛƎŜǊŀǘƻǊ wŜŎȅŎƭƛƴƎ 9Ǿŀƭǳŀǘƛƻƴ tǊƻǘƻŎƻƭέ Last modified 

April 2013. Accessed September 17, 2015 at: http://energy.gov/sites/prod/files/2013/11/f5/53827-7.pdf  

http://energy.gov/sites/prod/files/2013/11/f5/53827-7.pdf
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The ISR captured CFLs installed, removed, and replaced by other energy-efficient light bulbs:9 

ὅὊὒ ὍὲὛὩὶὺὭὧὩ ὙὥὸὩ ὍὛὙ Ϸ  
 ὍὲίὸὥὰὰὩὨ ὙὩάέὺὩὨ έὶ ὙὩὴὰὥὧὩὨ

ὙὩὴέὶὸὩὨ
 

Cadmus used the lumens equivalence method to determine delta watts consistent with the 

methodology prescribed by the UMP.  

Delta watts represent the wattage difference between a baseline bulb and an equivalent CFL. Cadmus 

estimated the baseline wattage for kit bulbs by mapping bulbs to the ENERGY STAR bulb database to 

ŘŜǘŜǊƳƛƴŜ ǘƘŜ ōǳƭōΩǎ ƭǳƳŜƴǎ ƻǳǘǇǳǘΦ  

We assume the bulb light output lands the bulb in the 800-1,099 lumens bin which leads to the 2013 

ōŀǎŜƭƛƴŜ ƻŦ сл ǿ ƛƴ ǘƘŜ ŎƻƭǳƳƴ ά.ŀǎŜƭƛƴŜ ό9ȄŜƳǇǘ .ǳƭōǎύ όŎ ύέ ŀƴŘ ǘƘŜ нлмп ōŀǎŜƭƛƴŜǎ ƻŦ по ǿ ŦǊƻƳ ǘƘŜ 

ŎƻƭǳƳƴ ά.ŀǎŜƭƛƴŜ όtƻǎǘ-9L{!ύ όŘύέ in the UMP guidelines10. 

Cadmus applied a 1.88 hours-of-use (HOU), as stipulated by the RTF.11 This approach aligned with the 

methodology outlined in the RTF, as Appendix H12 explains in detail. 

Evaluated Gross Savings 

Gross Annual Unit Energy Consumption 

Cadmus used the UMP-specified regression model to estimate unit energy consumption (UEC) for 

refrigerators, and used a similar model, developed outside of UMP, to estimate freezer UEC. The 

coefficient of each independent variable indicates the influence of that variable on daily consumption. 

Holding all other variables constant:  

¶ A positive coefficient indicates an upward influence on consumption. 

¶ A negative coefficient indicates a downward effect on consumption.  

                                                           

9  Cadmus did not adjust the installation rate to account for lamps that burnt out as the failure rate is accounted 

for in the measure life assumptions. 

10  See Table 2 on page 6-12 for 60 watt baselines: 

http://www.nrel.gov/extranet/ump/pdfs/20140514_ump_res_lighting_draft.pdf 

11  The assumed 1.88 HOU applies to non-direct install, unsolicited mail CFLs ƛƴ ǘƘŜ w¢CΩǎ /C[ [ƛƎƘǘƛƴƎ ǿƻǊƪōƻƻƪ 

(Version 3.3). Available at: 

http://rtf.nwcouncil.org/measures/res/archive/ResLightingCFLandLEDLamps_v3_3.xlsm 

12  Cadmus used the same methodology to determine savings in the SYLR program as that used in the 2013-2014 

Home Energy Savings program, though some inputs differed based on the program design. 
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The value of the coefficient indicates the marginal impact of a one-point increase in the independent 

variable on the UEC. For instance, a 1-cubic foot increase in refrigerator size results in a 0.059 kWh 

increase in daily consumption.  

For dummy variables, the value of the coefficient represents the difference in consumption if the given 

condition is true. For example, in /ŀŘƳǳǎΩ refrigerator model, the coefficient for the variable indicating 

whether a refrigerator is a primary unit equals 0.560; this means, all else being equal, a primary 

refrigerator consumes 0.560 kWh more per day than a secondary unit.  

Refrigerator Regression Model 

Table 9 shows the UMP model specification Cadmus used to estimate annual energy consumption of 

refrigerators recycled in 2013 and 2014, along with ǘƘŜ ƳƻŘŜƭΩǎ ŜǎǘƛƳŀǘŜŘ ŎƻŜŦŦƛŎƛŜƴǘǎΦ  

Table 9. Refrigerator UEC Regression Model Estimates  
(Dependent Variable = Average Daily kWh, R-square = 0.30) 

Independent Variables Coefficient p-Value 

Intercept 0.805 0.166 

Age (years) 0.021 0.152 

Dummy: Manufactured Pre-1990 1.036 <.0001 

Size (ft.3) 0.059 0.044 

Dummy: Single Door -1.751 <.0001 

Dummy: Side-by-Side 1.120 <.0001 

Dummy: Primary 0.560 0.008 

Interaction: Unconditioned Space x HDDs*  -0.040 0.001 

Interaction: Unconditioned Space x CDDs**  0.026 0.188 

*Heating degree days. 
**Cooling degree days. 

 

Freezer Regression Model 

Table 10 details the final model specifications Cadmus used to estimate energy consumption of 

participating freezers recycled, along with the results.  
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Table 10. Freezer UEC Regression Model Estimates  
(Dependent Variable = Average Daily kWh, R-square = 0.38) 

Independent Variables Coefficient p-Value 

Intercept -0.955 0.237 

Age (years) 0.045 0.001 

Dummy: Manufactured Pre-1990 0.543 0.108 

Size (ft.3) 0.120 0.002 

Dummy: Chest Freezer 0.298 0.292 

Interaction: Unconditioned Space x HDDs -0.031 <.0001 

Interaction: Unconditioned Space x CDDs 0.082 0.028 

 

Extrapolation 

After estimating the final regression models, Cadmus analyzed the corresponding characteristics  

(i.e., the independent variables) for participating appliances (as captured in the ǇǊƻƎǊŀƳ ŀŘƳƛƴƛǎǘǊŀǘƻǊΩǎ 

program database). Table 11 summarizes program averages or proportions for each independent 

variable.  

Table 11. 2013ς2014 Participant Mean Explanatory Variables 

Appliance Independent Variables Participant Population Mean Value 

Refrigerator 

Age (years) 23.91 

Dummy: Manufactured Pre-1990 0.48 

Size (ft.3) 18.36 

Dummy: Single Door 0.07 

Dummy: Side-by-Side 0.22 

Dummy: Primary 0.62 

Interaction: Unconditioned Space x HDDs*  5.22 

Interaction: Unconditioned Space x CDDs*  0.76 

Freezer 

Age (years) 30.65 

Dummy: Manufactured Pre-1990 0.74 

Size (ft.3) 18.18 

Dummy: Chest Freezer 0.18 

Interaction: Unconditioned Space x HDDs*  13.1 

Interaction: Unconditioned Space x CDDs*  1.88 

*CDDs and HDDs derive from the weighted average from Typical Meteorological Year (TMY3) data for weather 

stations that Cadmus mapped to participating appliance zip codes. TMY3 uses median daily values for a variety 

of weather data collected from 1991ς2005. 
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To estimate the average annual UEC, Cadmus applied the model coefficients to the independent 

variables. For example, using values from Table 10 and Table 11, the estimated annual UEC for freezers 

can be calculated as: 

ὊὶὩὩᾀὩὶ ὟὉὅσφυȢςυ Ὠὥώί

ᶻ πȢωυυπȢπτυzσπȢφυ ώὩὥὶί έὰὨπȢυτσ

ᶻχτϷ όὲὭὸί άὥὲόὪὥὧὸόὶὩὨ ὴὶὩρωωππȢρςz ρψȢρψ ὪὸȢ πȢςωψ

ᶻρψϷ όὲὭὸί ὸὬὥὸ ὥὶὩ ὧὬὩίὸ ὪὶὩὩᾀὩὶί πȢπσρzρσȢρ ὌὈὈίπȢπψς

ᶻρȢψψ ὅὈὈ ρȟπςφ ὯὡὬ 

Kit Savings 

Table 12 shows final inputs and gross savings estimated for CFLs distributed in the energy-saving kits. 

Table 12. Unadjusted CFL Savings (Not Including Adjustment for In-Service Rate) 

Year 
Incandescent 

Watts 
CFL Watts HOU 

Waste Heat 
Factor 

Gross Annual 
kWh (per bulb) 

Gross 
Annual kWh 

(per kit) 
2013 60 13 1.88 0.83 28 56 

2014 43 13 1.88 0.83 18 36 

 

UEC Summary 

Table 13 reports the evaluated average annual UEC for refrigerators and freezers recycled through the 

SYLR Program during 2013 and 2014. The section following the table describes adjustments Cadmus 

made to these estimates to determine gross per-unit savings estimates for participant refrigerators  

and freezers.  

Table 13. Estimates of Per-Unit Annual Energy Consumption 

Appliance Ex Post Annual UEC (kWh/year) Relative Precision(90% confidence) 

Refrigerators 1,158  10% 

Freezers 1,026  19%* 

Energy-Savings Kits 47  N/A**  

*The metered sample of freezers is much smaller than the refrigerator sample used to estimate UECs because 

freezers account for a smaller proportion of program units. Therefore the freezer UEC estimates are not as precise.  

**As Kit UECs were based on RTF and UMP assumptions, they do not include an associated sampling error. 

 

In-Service Rates 

Appliance Part-Use Factor 

άtŀǊǘ-ǳǎŜέ ƛǎ ŀƴ ŀŘƧǳǎǘƳŜƴǘ ŦŀŎǘƻǊ ǎǇŜŎƛŦƛŎ ǘƻ ŀǇǇƭƛŀƴŎŜ ǊŜŎȅŎƭƛƴƎ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǾŜǊǘ ǘƘŜ ¦9/ ƛƴǘƻ ŀƴ 

average per-unit gross savings value. The UEC itself is not equal to the gross savings value, because:  
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¶ The UEC model yields an estimate of annual consumption, and   

¶ Not all recycled refrigerators would have operated year-round had they not been 

decommissioned through the program. 

The part-use methodology relies on information from surveyed customers regarding pre-program usage 

patterns, that is, how many months of the year prior to recycling was the appliance plugged in and 

running.   

The final estimate of part-use reflects how appliances were likely to operate had they not been recycled 

(rather than how they previously operated). For example, it is possible that a primary refrigerator 

operated year-round would have become a secondary appliance and operated part-time.  

The methodology accounts for these potential shifts in usage types. Specifically, part-use is calculated 

using a weighted average of the following prospective part-use categories and factors: 

¶ Appliances that would have run full-time (part-use = 1.0) 

¶ Appliances that would not have run at all (part-use = 0.0) 

¶ Appliances that would have operated a portion of the year (part-use is between 0.0 and 1.0)  

Cadmus calculated a weighted average part-use factor, representing the three participant usage 

categories ŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ŀǇǇƭƛŀƴŎŜΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ǎǘŀǘǳǎ ŘǳǊƛƴƎ ǘƘŜ ȅŜŀǊ ōŜŦƻǊŜ ǊŜŎȅŎƭing. For 

example, Cadmus gave participants who did not use their appliance at all during the year prior to its 

recycling a part-use factor of zero, ŀǎ ƴƻ ƛƳƳŜŘƛŀǘŜ ǎŀǾƛƴƎǎ ǿŜǊŜ ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘŜ ŀǇǇƭƛŀƴŎŜΩǎ 

retirement. 

Using information gathered through participant surveys, Cadmus took the following steps to determine 

part-use, as outlined in ¦at ŀƴŘ ŀƭƛƎƴƛƴƎ ǿƛǘƘ w¢CΩǎ ƳŜǘƘƻŘ: 

1. Cadmus determined whether recycled refrigerators were primary or secondary units (treating all 

stand-alone freezers as secondary units). 

2. Cadmus asked participants who indicated they had recycled a secondary refrigerator or freezer 

if the appliance had operated year-round, operated for a portion of the preceding year, or was 

unplugged and not operated. Cadmus assumed all primary units operated year-round. 

3. Cadmus asked participants who indicated they operated their secondary refrigerator or freezer 

for only a portion of the preceding year to estimate the total number of months that the 

appliance remained plugged in. This allowed the calculation of the portion of the year in which 

the appliance remained in use. Cadmus determined that the average freezer, operating part-

time, had a part-use factor of 0.38. No participants indicated they used their refrigerator part 

time, though two participants indicated their appliance was not plugged in at all during the year 

before recycling. 

These three steps resulted in information about how refrigerators and freezers operated prior to 

recycling, as shown in Table 14. 
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Table 14. Historical Part-Use Factors by Category 

Usage Type and Part-Use 

Category 

Refrigerators Freezers 

Percent of 

Recycled 

Units 

Part-Use 

Factor 

Per-Unit 

Energy 

Savings 

(kWh/year) 

Percent of 

Recycled 

Units 

Part-

Use 

Factor 

Per-Unit 

Energy 

Savings 

(kWh/year) 

Secondary Units Only n=23 

  

Not in Use 9% 0.00 0 

Used Part Time 0% 0.00 0 

Used Full Time 91% 1.00  1,158  

Weighted Average 100% 0.91  1,057  

All Units  

(Primary and Secondary) 
n=64 n=58 

Not in Use 3% 0.00 0 2% 0.00  -  

Used Part Time 0% 0.00 0 7% 0.38 385  

Used Full Time 97% 1.00  1,158  91% 1.00 1,026  

Weighted Average 100% 0.97  1,122  100% 0.94 964  

 
In many cases, the way an appliance was used historically (prior to being recycled) is not indicative of 

how the appliance would have been used had it not been recycled. In order to account for this, Cadmus 

next asked surveyed participants how they would have (likely) operated their appliances had they not 

recycled them through SYLR. For example, if surveyed participants indicated they would have kept a 

primary refrigerator in SYLRΩǎ ŀōǎŜƴŎŜ, Cadmus asked if they would have continued to use the appliance 

as their primary refrigerator or would have relocated it, using it as a secondary refrigerator.  

Participants who said they would have discarded their appliance independent of the program were not 

asked about the future usage of that appliance, as that would be determined by another customer. 

Since the future use type of discarded refrigerators is unknown, Cadmus applied the weighted part-use 

average of all units (0.97) for all refrigerators that would have been discarded independent of the 

program. By using this approach, the team acknowledges that the discarded appliances might be used as 

either primary or secondary units in the would-ōŜ ǊŜŎƛǇƛŜƴǘΩǎ ƘƻƳŜΦ 

Cadmus then combined the part-use factors shown in Table 14 ǿƛǘƘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎŜƭŦ-reported actions 

had the program not been available. This resulted in the distribution of likely future usage scenarios and 

corresponding part-use estimates.  
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The weighted average of these future scenarios, shown in Table 15, produced {¸[wΩǎ нлм3ς2014 part-

use factor for refrigerators (0.96) and freezers (0.94).13  

Table 15. Part-Use Factors by Appliance Type 

Use Prior to 

Recycling 

Likely Use Independent 

of Recycling 

Refrigerator Freezer 

Part-Use 

Factor 

Percent of 

Participants 

Part-Use 

Factor 

Percent of 

Participants 

Primary 

Kept (as primary unit) 1.00 6% 

  Kept (as secondary unit) 0.91 5% 

Discarded  0.97 51% 

Secondary 
Kept  0.91 12% 0.94 20% 

Discarded  0.97 26% 0.94 80% 

Overall 0.96 100% 0.94 100% 

 
Applying the part-use factors from Table 15 to the modeled annual consumption from Table 13 yields 

the average gross per-unit energy savings. Table 16 shows the average gross savings for refrigerators is 

1,112 kWh and savings for freezers is 964 kWh.  

Table 16. Per-Unit Gross Energy Savings by Measure 

Appliance 

Average Per-Unit Annual 

Energy Consumption 

(kWh/Year) 

Part-Use 

Factor 

Adjusted Per-Unit 

Gross Energy 

Savings (kWh/Yr) 

Precision at 90% 

Confidence* 

Refrigerators  1,158 0.96 1,112 11% 

Freezers  1,026 0.94 964 20% 

 

CFL Installation Rate 

On average, participants initially installed 1.67 of the two bulbs received, resulting in an 83% installation 

rateτslightly above the 78% found in the 2011ς2012 evaluation. Figure 5 shows the proportion of 

participants installing zero, one, or two bulbs. 

                                                           

13  As future usage of discarded refrigerators remains unknown, Cadmus applied the weighted average part-use 

value of all refrigerators that would have been discarded in the ǇǊƻƎǊŀƳΩǎ ŀōǎŜƴŎŜ (0.91). This approach 

acknowledged the next owner of the discarded appliances might use them as primary or secondary units. 
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Figure 5. Number of Bulbs Installed 

 
 
There were nine respondents who indicated they did not install the CFLs. A variety of reasons were 

given for not installing the bulbs. Five respondents did not like the style or light quality, one intended to 

install later, one said the bulb did not fit his/her fixture, one said the bulb was defective, and one was 

ŎƻƴŎŜǊƴŜŘ ǘƘŀǘ /C[ǎ ǿƻǳƭŘ άŎŀǘŎƘ ƘƻǳǎŜ ƻƴ ŦƛǊŜέΦ 

Tracking Database Review and Verification 

The program administrator tracked and provided Cadmus with two types of program data: 

1. Data on recycled ŀǇǇƭƛŀƴŎŜǎ όǎǘƻǊŜŘ ƛƴ ŀ ά¦ƴƛǘǎέ ŘŀǘŀōŀǎŜύ.  

LƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǇƛŎƪǳǇǎ όǎǘƻǊŜŘ ƛƴ ŀƴ άhǊŘŜǊǎέ ŘŀǘŀōŀǎŜύ.  

These integrated databases allowed the program administrator to record information collected via the 

call center or website, along with on-site data collected during pickups and post-pickup data recorded 

ŘǳǊƛƴƎ ǊŜŎȅŎƭƛƴƎΦ ¢ƘŜ ǇǊƻƎǊŀƳ ŀŘƳƛƴƛǎǘǊŀǘƻǊΩǎ ŎƭƛŜƴǘ web portal provided the Pacific Power program 

manager with real-time access to collected data and other program results. 

Cadmus reviewed the program aŘƳƛƴƛǎǘǊŀǘƻǊΩǎ ŘŀǘŀōŀǎŜǎ ŀƴŘ ŎƻƳǇŀǊŜŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ǊŜŎƻǊŘŜŘ ǘƘŜrein 

ǿƛǘƘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ǊŜǇƻǊǘŜŘ ƛƴ tŀŎƛŦƛŎ tƻǿŜǊΩǎ ŀƴƴǳŀƭ ǊŜǇƻǊǘǎΦ wŜǇƻǊǘŜŘ ǉǳŀƴǘƛǘƛŜǎ ƳŀǘŎƘŜŘ ǘƘŜ ŘŀǘŀōŀǎŜ 

as shown in Table 17. 

Verification of Kit Recipients 

During the 2011ς2012 evaluation, Cadmus discovered tƘŜ ǇǊƻƎǊŀƳ ŀŘƳƛƴƛǎǘǊŀǘƻǊΩǎ ŘŀǘŀōŀǎŜ ŘƛŘ ƴƻǘ 

include records for reported energy savings kits and Cadmus had to rely on participant surveys to verify 

the receipt of kits. This resulted in a discrepancy between the total number of kits reported and the 

number that participants recalled having been delivered.  
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Following identification of this issue, the Pacific Power program manager and the program administrator 

began tracking deliveries to each participant in 2013 and the tracking process improved.  

For the 2013ς2014 evaluation, Cadmus followed up on this issue during the program administrator 

interview by requesting kit delivery records and detailed descriptions of the tracking process.  

JACO field technicians use personal digital assistant (PDA) devices to track appliance pickups and energy 

savings kit deliveries. Customers sign the PDAs to confirm pick-up of their appliances and delivery of the 

kit. The field tech assigns each pick-up one of the following codes: 

¶ Delivered Kit  

¶ Left Behind Kit 

¶ Manual Delivery Record Logged Kit Delivery (when PDA inoperable) 

¶ Mailed Kit 

¶ Customer Refused Kit 

¶ Customer Ineligible for Kit 

¶ Kits Unavailable, Customer Unavailable, Customer Service Representative (CSR) to follow up 

¶ Kits Unavailable, Customer Requested Mailed Replacement 

¶ Kits Unavailable, Customer Refuses Mailed Replacement 

When kits are unavailable, the CSR attempts to contact the customer twice to offer a mail replacement. 

If the CSR cannot contact the customer, the record is marked as a refusal unless the customer contacts 

the call center to request a kit.  

For the 2013ς2014 program years, only one customer was marked as a refusal. Table 17 outlines 

reported and verified measure quantities. 

Table 17. 2013 and 2014 Reported and Verified Measure Quantities 

Measure 
2013 2014 Total Difference in Totals 

Reported Verified Reported Verified Reported Verified Nominal Proportion 

Refrigerators  1,039 1,039 893 893 1,932 1,932 0 0% 

Freezers  265 265 236 236 501 501 0 0% 

Energy-
Savings Kits 

1,208 1,208 1,016 1,016 2,224 2,224 0 0% 

 

Net-to-Gross 
Cadmus used the following formula to estimate net savings for recycled refrigerators: 

ὔὩὸ ίὥὺὭὲὫίὋὶέίί ὛὥὺὭὲὫίὊὶὩὩὶὭὨὩὶίὬὭὴ ὥὲὨ ὛὩὧέὲὨὥὶώ ὓὥὶὯὩὸ Ὅάὴὥὧὸί

 ὍὲὨόὧὩὨ ὙὩὴὰὥὧὩάὩὲὸ 



 

21 

Where: 

Evaluated Gross Savings  = The evaluated in situ UEC for the recycled unit, adjusted for  

part-use. 

Freeridership and  

Secondary Market Impacts  =  tǊƻƎǊŀƳ ǎŀǾƛƴƎǎ ǘƘŀǘ ǿƻǳƭŘ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 

absence. 

Induced Replacement  = Average additional energy consumed by replacement units 

purchased due to the program. 

Secondary market impacts requires a decision-tree approach to calculating and presenting net  

program savings.  

The decision treeτpopulated by the responses of surveyed participantsτpresents savings under all 

possible scenarios concerning the participantsΩ actions regarding the recycled equipment. Through these 

scenarios, Cadmus used a weighted average of savings to calculate net savings attributable to the 

program. This chapter includes specific portions of the decision tree to highlight specific aspects of the 

net savings analysis. Appendix E (refrigerators) and Appendix F (freezers) present the entire  

decision trees.  

Freeridership 

CadmusΩ freeridership analysis first asked participants if they had considered discarding the participating 

appliance prior to learning of the program. If the participant did not previously consider appliance 

disposal, Cadmus categorized him/her as a non-freerider and excluded them from subsequent 

freeridership analysis. 

Next, Cadmus asked all remaining participants (i.e., those who considered discarding their existing 

appliance before learning about SYLR) a series of questions to determineΣ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀōǎŜƴŎŜΣ the 

distribution of participating units likely to have been kept or discarded. Actions independent of program 

intervention follow three scenarios: 

1. Unit is discarded and transferred to someone else. 

2. Unit is discarded and destroyed. 

3. Unit is kept in the home. 

To determine the percentage of participants following each scenario, Cadmus asked surveyed 

participants about the likely fate of their recycled appliance, had it not been decommissioned through 

the SYLR Program. Cadmus categorized their responses as follows: 

¶ Kept the appliance. 

¶ Sold the appliance to a private party (i.e., via an acquaintance or through a posted 

advertisement).  

¶ Sold or gave the appliance to a used appliance dealer. 
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¶ Gave the appliance to a private party, such as a friend or neighbor. 

¶ Gave the appliance to a charity organization. 

¶ [ŜŦǘ ǘƘŜ ŀǇǇƭƛŀƴŎŜ ƻƴ ǘƘŜ ŎǳǊō ǿƛǘƘ ŀ άfǊŜŜέ ǎƛƎƴΦ  

¶ Had the appliance removed by the dealer from whom the new or replacement appliance had 

been obtained. 

¶ Hauled the appliance to a landfill or recycling center. 

¶ Had the appliance picked up by a local waste management company.  

hƴŎŜ /ŀŘƳǳǎ ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ Ŧƛƴŀƭ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀŎǘƛƻƴǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ {¸[wΣ 

calculations could determine the percentage of refrigerators and freezers kept or discarded; Table 18 

shows the results. 

Table 18. Final Distribution of Kept and Discarded Appliance 

Stated Action Absent Program Indicative of Freeridership Refrigerators (n=66) Freezers (n=60) 

Kept No 24.24% 23.33% 

Discarded Varies by Discard Method 75.76% 76.67% 

Total  100% 100% 

 
As shown in Table 18, 76% of respondents would not have kept their refrigerator. Of those, 80% would 

have discarded it by:  

¶ Taking their appliance to the dump;  

¶ Hiring someone to take the appliance to the dump; or  

¶ Having a retailer pick up their appliance. 

Having the retailer pick up the appliance is not necessarily indicative of freeridership. This depends on 

ǘƘŜ ǊŜǘŀƛƭŜǊΩǎ ŘŜŎƛǎƛƻƴ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƻ ǊŜǎŜƭƭ ǘƘŜ ǳƴƛǘΦ bot all appliances would be viable for resale. 

Cadmus uses age as a proxy for secondary market viability and assumes any appliance over 10 years old 

is unlikely to be resold by a retailer. All of the respondents who indicated they would have had their 

appliance picked up by a retailer recycled an appliance over 10 years old. Together these actions 

resulted in a 61% reduction in gross savings due to freeridership14.  

Though lower, freeridership remained relatively high for freezer recyclers as well. Of the 77% of 

respondents who would not have kept their freezer, 61% would have taken one of the three actions 

above that would have led to the appliance being removed from the grid. Thus, freeridership for 

freezers was 47%. 

                                                           

14  76% of respondents not keeping their appliance * 80% of respondents who reported one of the three actions 

leading to freeridership = 61% freeridership. For freezers, 77% * 61% = 47%. 
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Secondary Market Impacts 

IfΣ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀōǎŜƴŎŜΣ a participant would have directly or indirectly (through a market actor) 

transferred the program-recycled unit to another Pacific Power customer, Cadmus estimated what 

actions the would-be acquirer might have taken, given the unit would be unavailable without the 

program.  

Some would-be acquirers in the market for a refrigerator or freezer would find another unit. Others 

would not (only taking the unit opportunistically). Difficulties arise in trying to quantify the change in the 

total number of refrigerators and freezers (overall and used) in use before and after program 

implementation and what effect the program has on the total. Without this information, the UMP 

recommends that evaluators assume one-half of would-be acquirers would find an alternate unit. 

Without information to the contrary, Cadmus applied the UMP recommendation to this evaluation. 

Cadmus then determined whether the alternate unit would likely be another used appliance (similar to 

those recycled through the program) or a new standard-efficiency unit (presuming that fewer used 

appliances would be available due to program activity).15  

Again, as discussed, definitively estimating this distribution proves difficult. Similarly, the UMP 

recommends adopting a midpoint approach when primary research is unavailable: evaluators should 

assume one-half of the would-be acquirers who would have acquired an alternate unit would find a 

similar used appliance, and one-half would acquire a new, standard-efficiency unit.  

Cadmus used the ENERGY STAR website16 to determine energy consumption for new, standard-

efficiency appliances. Specifically, Cadmus averaged the reported energy consumption of new, standard-

efficiency appliances with sizes and configurations comparable to the program units.  

Figure 6 ŘŜǘŀƛƭǎ /ŀŘƳǳǎΩ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ impact on the secondary refrigerator 

market and for applying the recommended midpoint assumptions when primary data were unavailable 

(Appendix F provides a freezer-specific diagram). As evident, accounting for market effects results in 

three savings scenarios:  

¶ Full per-unit gross savings; 

¶ No savings; and  

                                                           

15  It is also possible that the would-be acquirer would select a new ENERGY STAR unit. However, Cadmus 

assumed most customers who are in the market for a used appliance would upgrade to the next lowest price 

point (a baseline, standard-efficiency unit). 

16  Energy consumption of a new, standard-efficiency appliance was calculated using the ENERGY STAR Website 

(http://www.energystar.gov/index.cfm?fuseaction=refrig.calculator) taking the average energy consumption 

of new comparably sized, standard-efficiency appliances with similar configurations as the program units. 

http://www.energystar.gov/index.cfm?fuseaction=refrig.calculator
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¶ Partial savings (i.e., the difference between energy consumption of the program unit and the 

new, standard-efficiency appliance acquired alternatively). 

Figure 6. Secondary Market ImpactsτRefrigerators 

 
 

Integration of Freeridership and Secondary Market Impacts 

After estimating the parameters of freeridership and secondary market impacts, Cadmus used the UMP 

decision tree to calculate average per-unit program savings, net of their combined effect. Figure 7 shows 

how Cadmus integrated these values into an estimate of savings net of freeridership and secondary 

market impacts. The final savings net of freeridership and secondary market impacts is calculated as the 

weighted average of the savings for each of the decision tree categories.  

Figure 7. Savings Net of Freeridership and Secondary Market ImpactsτRefrigerators 

 
 
As of June 2014, the RTF assumed 75% of would-be acquirers would find an alternate unit rather than 

the 50% split assumed in the UMP (otherwise, all other assumptions in the NTG decision tree are 
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identical).17 This difference means the RTF assumed the net reduction in appliances operating on the 

grid would be smaller than the amount assumed by the UMP, leading to lower net savings. 

Induced Replacement  

The UMP states that evaluators must account for the energy consumption of replacement units only 

when the program induced that replacement (i.e., when the participant would not have purchased the 

replacement refrigerator in the recycling programΩǎ ŀōǎŜƴŎŜ). For non-induced replacements, energy 

consumption of a replacement appliance is not germane to the savings analysis, as that appliance would 

have been purchased or acquired regardless of the program. Acquisition of another appliance in 

conjunction with SYLR participation does not necessarily indicate induced replacement. Again, this 

method is consistent with those outlined in the UMP and the RTF. 

Cadmus used participant survey results to determine which replacement refrigerators and freezers were 

acquired by SYLR participants due to the program. The results indicated SYLR reduced the total number 

of used appliances operating within tŀŎƛŦƛŎ tƻǿŜǊΩǎ ²ŀǎƘƛƴƎǘƻƴ service territory and raised the average 

efficiency of the active appliance stock. Across both appliance types, roughly 80% of participants 

replaced their recycled appliances. Additionally, of respondents replacing their appliances, 90% reported 

replacing their appliance with an ENERGY STAR-rated appliance.  

Cadmus then used participant survey results to estimate the proportion of replacements induced by the 

ŎǳǎǘƻƳŜǊΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ {¸[wΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ Cadmus asked each participant that replaced the 

ǇŀǊǘƛŎƛǇŀǘƛƴƎ ŀǇǇƭƛŀƴŎŜΥ άWere you planning to replace your appliance before you decided to recycle it 

through the See Ya Later, Refrigerator program?έ As it is unlikely a $30 incentive would provide 

sufficient motivation for most participants to purchase an otherwise unplanned replacement unit 

(costing from $500 to $2,000), Cadmus asked a follow-up question of participants who responded άNo.έ 

Intended to confirm the participantΩs assertion that the program alone caused them to replace their 

appliance, the question askedΥ άLet me make sure I understand: you would not have replaced your 

appliance with a different appliance without the See Ya Later, Refrigerator program? Is that correct?έ 

To further increase the reliability of these self-reported actions, induced replacement analysis 

considered the following:  

¶ Whether the refrigerator was a primary unit. 

¶ TƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎǘŀǘŜŘ ƛƴǘŜƴǘƛƻƴǎ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ absence.  

                                                           

17  Throughout this analysis, Cadmus used primary data in place of RTF averages from other evaluations, though 

the analysis methodology remains consistent. Two assumptions, however, are nearly impossible to study: the 

replacement by would-be owner proportion; and whether an alternate unit is new or used. Problems arise as 

the assumptions are based on the actions of hypothetical recipients, not involved in the program. Only 

/ŀŘƳǳǎΩ ŘŜŎƛǎƛƻƴ ǘƻ ǳǎŜ ǘƘŜ рл҈ ǊŜǇƭŀŎŜƳŜƴǘ ōȅ ǿƻǳƭŘ-be owner versus the 75% assumed in the RTF deviates 

from the RTF assumptions.  
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For example, if a participant would have discarded his/her primary refrigerator independent of the 

program, the replacement unit could not be induced (i.e., the participant very likely would not forego 

use of a primary refrigerator). For all other usage types and stated intention combinations, however, 

induced replacement offered a viable response.  

Figure 8. Induced ReplacementτRefrigerators 

 
 
The final induced replacement rate is the product of the proportion of respondents who replaced their 

appliance and the proportion of those who were induced. As expected, only a portion of total 

replacements could be considered induced: the program induced 14% and 15% of refrigerator and 

freezer participants, respectively, to acquire a replacement unit.  

Table 19. 2013ς2014 Induced Replacement Rates 

Appliance Induced Replacement Rates 

Refrigerator 14% 

Freezer 15% 

 
The induced replacement rate was considerably higher than in the 2011-2012 evaluation. This could be 

due in part to the way the program was marketed. Marketing was targeted to ZIP codes where retailer 

market data suggested new appliances were being purchased. The idea was to target households that 

may have an extra appliance after making a new purchase.  

IƻǿŜǾŜǊΣ ƛǘΩǎ ŀƭǎƻ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǘƘŜȅ ŎƻǳƭŘ ƘŀǾŜ been marketing to areas where customers were more 

likely to purchase a new appliance and the program marketing spurred their decision.  

Final Net-to-Gross 

As summarized in Table 20, Cadmus determined final net savings as gross savings less freeridership, 

secondary market impacts, and induced replacement kWh.  
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Table 20. 2013 and 2014 NTG Ratios 

Scenario 

Evaluated 

Gross Per-

Unit Savings 

Freeridership and Secondary 

Market Impacts (kWh) 

Induced 

Replacement (kWh) 

Net Savings 

(kWh) 
NTG 

Refrigerator  1,112   733   51  328  29% 

Freezer  964   564   79  321  33% 

 
Cadmus also calculated the NTG ratio using the RTF assumptions, leading to a lower NTG because more 

of the would-be-acquirers are assumed to find new units, as shown in Table 21.  

Table 21. 2013 and 2014 NTG RatiosτRTF Assumptions 

Appliance 

Evaluated 

Gross Savings 

(kWh) 

Freeridership and 

Secondary Market 

Impacts (kWh) 

Induced 

Consumption 

(kWh) 

Total Program 

Net Savings 

(kWh) 

NTG 

Refrigerator 1,112  762  51  299  27% 

Freezer 964  620  79  265  27% 

 

Summary of Impact Findings 
Table 22, Table 23, and Table 24 summarize evaluated savings, using UMP assumptions for net savings, 

by program year and over the two-year evaluation period.  

In both years, evaluated net savings were lower than reported savings. Lower evaluated net savings led 

to low net realization rates. Overall, the program achieved just over one-half of reported savings, with a 

55% net realization rate.  

Table 22. 2013 Program Savings by Measure* 

Measure 

Evaluated 

Measure 

Counts 

Evaluated 

Gross 

Savings 

(kWh) 

Gross 

Precision at 

90% 

Confidence 

Reported 

Net Savings 

(kWh) 

Evaluated 

Net 

Savings 

(kWh) 

Net 

Precision 

at 90% 

Confidence 

Net 

Realization 

Rate 

Refrigerator 

Recycling 
1,039 1,155,036 11% 752,236 340,792 110% 45% 

Freezer 

Recycling 
265 255,577 20% 143,630 85,065 96% 59% 

Energy-

Savings Kit 
1,208 56,373 10% 43,488 56,373 10% 130% 

Total 2,512 1,466,985 10% 939,354 482,230 80% 51% 

*Precision for refrigerators and freezers exceeded 10% due to changes in the impact evaluation methodology 

implemented by RTF and the UMP. While these methods (described in detail herein) used higher variances than previous 

approaches, they produced more accurate, unbiased results. 
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Table 23. 2014 Program Savings by Measure 

Measure 

Evaluated 

Measure 

Counts  

Evaluated 

Gross 

Savings 

(kWh) 

Gross 

Precision 

at 90% 

Confidence 

Reported 

Net 

Savings 

(kWh) 

Evaluated 

Net 

Savings 

(kWh) 

Net 

Precision 

at 90% 

Confidence 

Net 

Realization 

Rate 

Refrigerator 

Recycling 
893 992,730 11% 522,452 292,904 110% 56% 

Freezer 

Recycling 
236 227,608 20% 116,820 75,756 96% 65% 

Energy-

Savings Kit 
1,016 30,480 10% 28,654 30,480 10% 106% 

Total 2,145 1,250,818 10% 667,926 399,140 83% 60% 

*Precision for refrigerators and freezers exceeded 10% due to changes in the impact evaluation methodology 

implemented by RTF and the UMP. While these methods (described in detail herein) used higher variances than previous 

approaches, they produced more accurate, unbiased results. 

 
The two-year period produced a combined net realization rate of 55% overall. This relatively low 

realization rate resulted from the frequent instances of participant survey respondents indicating they 

would have disposed of their appliance in a way permanently removing the unit from service regardless 

of the program.  

Table 24. 2013 and 2014 Program Savings by Measure 

Measure 

Evaluated 

Measure 

Counts 

Evaluated 

Gross 

Savings 

(kWh) 

Gross 

Precision at 

90% 

Confidence 

Reported 

Net 

Savings 

(kWh) 

Evaluated 

Net 

Savings 

(kWh) 

Net 

Precision 

at 90% 

Confidence 

Net 

Realization 

Rate 

Refrigerator 

Recycling 
1,932 2,147,766 11% 1,274,688 633,696 110% 50% 

Freezer 

Recycling 
501 483,184 20% 260,450 160,821 96% 62% 

Energy-

Savings Kit 
2,224 86,853 10% 72,142 86,853 10% 120% 

Total 4,657 2,717,803 10% 1,607,280 881,370 81% 55% 

*Precision for refrigerators and freezers exceeded 10% due to changes in the impact evaluation methodology 

implemented by the RTF and the UMP. While these methods (described in detail herein) used higher variances than 

previous approaches, they produced more accurate, unbiased results. 
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Process Evaluation 

This section presents detailed staff interview findings and participant survey results. Focus areas include 

the following:  

¶ Effectiveness of the delivery structure and implementation strategy 

¶ Marketing approaches 

¶ Customer satisfaction 

¶ Internal and external communications 

Methodology 
Cadmus conducted the following process evaluation research:  

¶ Document review, including: 

Á Past evaluations 

Á Logic models 

Á The program website 

¶ Utility staff and administrator interviews 

¶ Participant surveys 

Cadmus developed stakeholder interview guides and performed interviews with program management 

staff to collect information about key topics. Stakeholder interviews included program managers at 

Pacific Power and JACO. Discussed interview issues included the following: 

¶ Process flow 

¶ Program design and implementation 

¶ Changes in implementation and program marketing 

¶ Strengths and areas for improvement 

Cadmus conducted interviews by phone, following up with interviewees via e-mail with questions and 

clarifications. 

The evaluation also included telephone surveys conducted with participating customers. Cadmus 

designed survey instruments to collect data on the following topics: 

¶ Customer information. Demographic information and household statistics. 

¶ Program process. Details to inform the following performance indicators:  

Á What are the participation motivations and barriers? 

Á Are program incentives set correctly? 

Á Is the program process effective?  
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Á How satisfied are customers with the program?  

Á ²Ƙŀǘ ŀǊŜ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘǊŜƴƎǘƘǎ and areas for improvements? 

Program Implementation and Delivery 
Drawing on stakeholder interviews and participant survey response data, this section discusses the SYLR 

program implementation and delivery.  

Program History and Program Management 

According to the program administrator, Pacific Power and the program administrator established 

2013ς2014 program goals based on prior program performance and harvest rates.18 

In 2013, Pacific Power issued a new request for proposals (RFP), designing the contract so the program 

administrator would incur a financial penalty if the SYLR program did not meet its participation goals. 

Additionally, 2013 participation goals aligned more closely with recent program performance. Pacific 

Power currently receives a monthly invoice and report from the program administrator; this includes the 

number of pick-ups, reasons for rejecting units, and time required for mailing incentive checks.  

In 2011, Pacific Power staff reported that they had found some inconsistencies between monthly 

reports and invoices; so, in 2012, they began comparing monthly reports, invoices, and the dashboard to 

ensure consistency. Improved monitoring appeared to resolve inconsistencies, and this evaluation 

verified that reported unit counts remained consistent with the program administratorΩǎ ŘŀǘŀōŀǎŜǎΦ 

In April 2014, program qualifications were expanded to include non-residential business customers with 

qualifying units to recycle. However, no businesses participated in 2014. 

Program Staffing and Training 

In 2013ς2014, JACO Environmental implemented the SYLR Program for Pacific Power and has been the 

ƛƳǇƭŜƳŜƴǘŜǊ ǎƛƴŎŜ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƛƴŎŜǇǘƛƻƴΦ Program staff included a Pacific Power program manager, 

Portland Energy Conservation, Inc. (PECI) as a marketing contractor,19 and Appliance Distribution, Inc., as 

a subcontractor to JACO.  

All program stakeholders reported adequate staffing levels and working relationships among parties 

involved in program implementation proved effective. Both the Pacific Power program manager and the 

JACO manager changed in 2014. 

                                                           

18  Harvest rate is the number of units recycled through the program in a given year divided by the total number 

of residential customer accounts in the service territory. 

19  PECI merged with CLEAResult on October 10, 2014. 
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Delivery Structure and Processes 

Pacific Power and the program administrator reported designing the program similarly to ARPs 

operating in other states. Program development followed four main delivery steps:  

1. Marketing 

Sign-Up/Scheduling 

Appliance Pick-Up 

Incentive Payment 

Although the program did not include minimum equipment age requirements for qualifying appliances, 

t9/LΩǎ marketing tailored messages to appeal to owners of older and secondary refrigerators. 

tŀŎƛŦƛŎ tƻǿŜǊΩǎ ²ŀǎƘƛƴƎǘƻƴ ŎǳǎǘƻƳŜǊǎ ǿƘƻ ǿŜǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŘƛǎǇƻǎƛƴƎ ƻŦ ŀƴ ŜƭƛƎƛōƭŜ ŀǇǇƭƛŀƴŎŜ ŎƻǳƭŘ 

ƻōǘŀƛƴ ƛƴŦƻǊƳŀǘƛƻƴ ƻǊ ǎƛƎƴ ǳǇ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ǘƘǊƻǳƎƘ tŀŎƛŦƛŎ tƻǿŜǊΩǎ website or by calling the program 

administrator toll-free. During 2014, 21% (n=1,216) of customers enrolled online, an increase from 17% 

(n=1,006) enrolling online in 2013. When participants signed up, the program administrator collected 

details about how customers learned of the program, verified eligibility, and scheduled pick-up times. 

The customer received a two-hour time window for appliance pick-up on a specific day, and was 

required to have the appliance plugged in and running upon pickup.  

Customer wait times were shorter during 2012ς and 2013, but the average wait time in 2014 rose to a 

level similar to 2011. Despite this annual variation, across the evaluated two-year periods, overall wait 

times have remained consistent from 2011ς2012 to 2013ς2014. The time between scheduling and pick-

up averaged 7.5 days in 2013 and 10.5 days in 2014. In the 2011 program period averaged 10 days; this 

fell to seven days in 2012.  

At the scheduled time, the contractor picked up and verified that the appliance was in working 

condition, and collected data about the appliance age, size, configuration, and features. Since 2011, the 

pick-up crew has used hand-held computer devices to perform a variety of quality assurance and quality 

control (QA/QC) functions and to enable the pick-up process. The contractor photographed the unit and 

recorded its model number and unit number. Customers signed the hand-held device upon completion 

of the pick-up. During appliance pick-up, the contractor provided participants with an energy-saving kit.  

The kits were purchased and distributed by JACO, with their contents based on specifications provided 

by Pacific Power. Since 2013, kit delivery has been tracked for each customer. On the hand-held device, 

participants indicate whether or not they received a kit at the time of their pick-up. For customers 

participating in the program through a retailer (e.g., Sears), JACO ships the kits by mail after pick-up 

rather than delivering them at the time of pick-up. 

¢ƘŜ ǇǊƻƎǊŀƳ ŀŘƳƛƴƛǎǘǊŀǘƻǊ ōǊƻǳƎƘǘ ŀǇǇƭƛŀƴŎŜǎ ǘƻ !ǇǇƭƛŀƴŎŜ 5ƛǎǘǊƛōǳǘƛƻƴΩǎ ŦŀŎƛƭƛǘȅ ƛƴ Salt Lake City for 

decommissioning and recycling. The program administrator then mailed incentive checks to participants. 
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Forms and Incentives 

The SYLR Program required minimal paperwork for participating customers. The sign-up process, which 

could be completed by phone or online, did not require customers to fill out lengthy forms. Customers 

who signed up by phone provided information, including their address and the ǳƴƛǘΩǎ location, and 

answered a few screening questions. Customers who signed up online responded to these questions 

through a brief, one-page online form.  

Customers expressed high satisfaction levels with the program:  

¶ 100% (n=120) of surveyed participants reported they were very or somewhat satisfied with their 

experience overall. 

¶ фф҈ όƴҐммуύ ǿŜǊŜ ǾŜǊȅ ƻǊ ǎƻƳŜǿƘŀǘ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ W!/hΩǎ ŀǇǇƭƛŀƴŎŜ ǇƛŎƪ-up.  

Marketing 
Beginning in 2012, the program administrator selected PECI (the program administrator for the Home 

Energy Savings program) as the marketing subcontractor. This relationship ended at the close of 2014. 

During 2013 and 2014, PECI provided marketing collateral for the program and launched an outreach 

campaign to increase retailer involvement.  

Approach 

Program marketing slightly changed its focus during 2013 and 2014; marketing contractor PECI made an 

effort to contact retailers in Pacific PowerΩǎ territory, urging them to help promote the program, 

including training sessions with retailers. PECI had preexisting relationships with these retailers due to 

its administration of PŀŎƛŦƛŎ tƻǿŜǊΩǎ IƻƳŜ 9ƴŜǊƎȅ {ŀǾƛƴƎǎ ǇǊƻƎǊŀƳ, which provides customers with 

rebates for installing energy-efficient equipment, including refrigerators and freezers. All advertising 

marketing channels utilized previously continued, though advertising channel budgets decreased 

somewhat from 2011ς2012 levels to fund retailer outreach activities. 

Participants learned of the program through a variety of methods, with bill inserts and print and 

television media the most common, as shown in Figure 9. In the current survey, 10% of participants said 

they learned of the program from a retailer (n=116)τa statistically significant20 increase from 4% 

(n=243) during the 2013 evaluation. In a separate question, 52% of participants cited bill inserts as the 

best way for Pacific Power to communicate about energy efficiency opportunities, while e-mail, print 

media, and television were each mentioned by 14% to 16% of respondents as the best information 

method. 

                                                           

20  Significant at p<.05 using Wald binomial t-test. 
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Figure 9. How Participants Learned About the Program 

 
 
According to the program manager and program administrator staff, JACO closely examines past pick-up 

trends to inform and develop marketing plans. Observations about the ǇǊƻƎǊŀƳΩǎ seasonalityτwith 

higher participation in spring and fallτled program administrator staff to recommend advertising and 

bill inserts align with this seasonal behavior. Consequently, during 2013 and 2014 advertising 

expenditures were highest in April-May and August-September. 

Targeting 

Program and administrator staff reported that they do not target customers for the SYLR program based 

on demographic or market characteristics, rather they target customers who may have a second 

refrigerator or freezer. During the evaluation period, PECI sent mailings to customers who participated 

in the Home Energy Saving program and received a rebate for a new appliance. These customers may 

have extra units that could be recycled. PECI also targeted its research toward zip codes where retailer 

market data indicated the most new units were purchased.  

Compared to customers in the general population, SYLR program participants were more likely to be a 

homeowner of a single-family residence. The 2013ς2014 demographic results were consistent with 

previous evaluations. Table 25 shows average demographics for surveyed participants. 

Table 25. Participant Demographics 

Characteristic 
Participants 

2009ς2010 

Participants 

2011ς2012 

Participants 

2013ς2014 

Average Head of Household Age 55.3 58.3 60.5 

Homeownership 93% 94% 90% 

Average Household Size (number of people) 2.9 2.6 2.5 
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The majority of 2013 and 2014 participants (80%) live in a single-family detached residence, with 20% 

living in a multifamily, attached, mobile, or manufactured home. This represents a significant21 increase 

in participation for non-single-family detached home households, up from 8% in the 2011ς2012 survey. 

Given participant contact information was self-reported (i.e., landlines or cell phones), the survey was 

less likely to experience bias for respondents with landlines, as random-digit-dial surveys often produce. 

Customer Response 

Satisfaction 

Participants experienced high overall satisfaction rates with the program: 94% of participants reported 

being very satisfied with the program and none reported dissatisfaction, as shown in Figure 10. Utility 

ARP programs commonly report these high levels of customer satisfaction levels due to the nature of 

participation: the customer pays no out-of-pocket costs and it is very rare that customers indicate regret 

about having disposed of their old appliances. 

Figure 10. Overall Program Satisfaction 

 
 
Participants also reported high satisfaction levels with contractors from JACO who pick up the units for 

recycling, with only 1% reporting dissatisfaction, as shown in Figure 11. The sole surveyed participant 

ǿƘƻ ǿŀǎ ƭŜǎǎ ǘƘŀƴ ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ǘƘŜ W!/h ŎƻƴǘǊŀŎǘƻǊ ŎƻƳǇƭŀƛƴŜŘ ǘƘŀǘ ŀƴ ŜƳǇƭƻȅŜŜ ƘŀŘ ōŜŜƴ άǊǳŘŜέ ǘƻ 

him/her. 

                                                           

21  Significant at p<.05 using Wald binomial t-test. 
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Figure 11. Satisfaction with JACO Contractor 

 
 
Program and administrator staff noted that the SYLR Program rarely received customer complaints. Pick-

ǳǇ ǎǘŀŦŦΩǎ ǳǎŜ ƻŦ ƘŀƴŘ-ƘŜƭŘ ŎƻƳǇǳǘŜǊǎ ŀƭƭƻǿŜŘ ǘƘŜƳ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǉǳƛŎƪƭȅ ǿƛǘƘ W!/hΩǎ Ŏŀƭƭ ŎŜƴǘŜǊΣ 

enabling all involved parties to communicate efficiently and knowledgeably with the customer if 

problems arise (such as locating their home or picking up the unit). 

A large majority of participants (91%, n=57) who recalled receiving the energy efficiency kit provided by 

the program found the information included with the kits helpful, as shown in Figure 12. Just over half of 

the customers who recalled the informational booklet included with the kit reported they followed 

advice the booklet provided (53%, n=43). Actions taken by participants included:  

¶ Adjusting thermostats and temperature settings on water heaters, refrigerators, and freezers;  

¶ Adding insulation;  

¶ Upgrading to efficient lighting (CFLs and LEDs); and  

¶ Turning off and unplugging electronic items when not in use. 
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Figure 12. Helpfulness of Energy Information Included with Kits 

 
 

Influence on Participation in Other Programs and Actions 

The survey asked participants if they have participated in another Pacific Power energy efficiency 

incentive program since participating in SYLR, and how influential their participation in SYLR was in their 

decision to participate in other programs. Twenty percent (n=126) of SYLR participants said they had 

already participated in another Pacific Power program.  

Figure 13 shows that 52% (n=25) of participants who participated in another program said that their 

ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ {¸[w ǿŀǎ άǾŜǊȅ ƛƴŦƭǳŜƴǘƛŀƭέ ƻƴ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ƻǘƘŜǊ tŀŎƛŦƛŎ tƻǿŜǊ 

ǇǊƻƎǊŀƳǎΣ ŀƴŘ ƻƴƭȅ мс҈ ǎŀƛŘ ǘƘŀǘ ǘƘŜƛǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ {¸[w ǿŀǎ άƴƻǘ ǾŜǊȅέ ƻǊ άƴƻǘ ŀǘ ŀƭƭ ƛƴŦƭǳŜƴǘƛŀƭΦέ 

Participants who participated in other Pacific Power energy efficiency programs reported that they 

received CFLs and showerheads, home audits, weatherization and insulation, water heater 

replacements, and recycled more refrigerators and freezers. 
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Figure 13. Influence of SYLR Program on Participation in Other Pacific Power Programs 

 
 
The survey also asked participants how likely they would be to participate in other energy efficiency 

programs based on their experience participating in the SYLR program. A majority (61%, n=119) said 

they would be much more likely to participate in other programs, while only 4% said they would be less 

likely to participate, and 8% said they would be neither more nor less likely to participate in other 

programs. Figure 14 shows the results.  

Figure 14. Likelihood of Participating in Other Energy Efficiency Programs 

 
 
The survey asked participants if they have taken any additional energy-saving actions outside of 

participating in Pacific Power programs, and how influential their participation in SYLR was in these 
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additional actions. A majority of surveyed customers reported taking additional energy-saving actions on 

their own aside from participating in utility-sponsored incentive programs (56%, n=122). However, 12% 

(n=66) of participants who took additional actions also stated that they received Pacific Power incentive 

rebates for items they had purchased. The most common actions taken by participants who reported 

taking action outside of incentive programs were lighting upgrades (32%, n=68), as shown in Figure 15. 

Figure 15. Additional Actions Taken by Program Participants 

 
 
A majority of surveyed participants (60%, n=63) who ǊŜǇƻǊǘŜŘ ǘƘŜƛǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ {¸[w ǿŀǎ άǾŜǊȅέ ƻǊ 

άǎƻƳŜǿƘŀǘ ƛƴŦƭǳŜƴǘƛŀƭέ ƻƴ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴ ǘƻ ǘŀƪŜ ŀŘŘƛǘƛƻƴŀƭ ŀŎǘƛƻƴǎ, as shown in Figure 16. 

Figure 16. Influence of SYLR Program on Additional Actions 
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Figure 17 combines responses from the previous questions about energy-efficiency actions taken 

ǘƘǊƻǳƎƘ ǳǘƛƭƛǘȅ ǇǊƻƎǊŀƳǎ ƻǊ ƻƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƻǿƴ ƛƴƛǘƛŀǘƛǾŜΣ ŀƴŘ ǎƘƻǿǎ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ ŀ ǘƘƛǊŘ of SYLR 

participants (38%, n=126) have already participated in other energy efficiency programs or taken actions 

on their own which were influenced by the SYLR Program. Another 47% of participants have not taken 

additional actions influenced by the SYLR Program or participated in other energy efficiency programs, 

but say they are more likely to participate in energy efficiency programs due to their experience in this 

Program, while the remaining 15% of participants have not taken actions influenced by the program and 

are not likely to participate in other energy efficiency programs. 

Figure 17. Summary of Program Influence 

 
 

Incentive Payments 

Only 4% of participants reported waiting longer than six weeks to receive their incentive payments, 

while 43% received their payments in within four weeks. The remainder received payments within four 

to six weeks. Participants were asked if they recommended the SYLR Program to their friends, relatives, 

and colleagues; 78% (n=117) reported that they recommended the program.  

When asked if they would have participated in the SYLR program if it did not offer a monetary incentive, 

a large majority (83%, n=116) indicated they would.  

However, Cadmus has evaluated several other programs where incentive levels varied and found 

participation responds to changes in incentives. In a recent evaluation for California Cadmus noted that 

after Southern California Edison decreased their per unit incentive for refrigerators from $50 to $35, 












































































