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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 variableith values ofither zero or oneindicating the absence or presence of

the characteristics

Coefficient of termination (R)

The Rindicates the proportion of varianda a dependent variablexplained by a regression equation,
and takes values between zero and one. AnfRero indicates that the independent variables have no
explanatory power. An®f one indicates that 100% of the variability in the dependent variable is
explained by changes in the independent variables.

Evaluated Gross Savings

Evaluatedyrosssavings are the total savings resulting from a prograefore adjusting for freeridersp

2N) ALAEE20SN ¢KS@ IINB Yz2ad 2F4Sy OFfOdA I 6SR F2NJ
00 G a6 DO LVDL QE QAT "QWAN B Qo "QiYd S¥@ELET 6 an o Qé &

Evaluated Net Savings

Evaluated net savings areethotal savings resulting from a program, net of what would have occurred in
GKS LINPINIYQa 04aSyOSeo ¢KSasS al@gay3aa OFy o6S | GdNA
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Freeridership

Freeridership in energgfficiency programsepresentsparticipants who would have adopted the
energySFFAOASY G YSIF&adz2NB Ay GKS LINPINFIYQE 6aSyOoSeo ¢K
the proportion of evaluated grosssags that can be classified as freeridership.

Gross Unit Energy Savings
For the SYLR program, gross unit energy savings are the evaluatedinit energy consumption for
the recycled unit, adjusted for patise.

In-Service Rate (ISR)
The ISR (also lbed 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:
L D Qidwo Q¢ Qi

0"YO®O s ey
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Net Realization Rate

The net realization rate & comparison oévaluated net savings to reportetet savings.

P-Value
A pvalue indicates the probability that a statistical finding might be due to chance/alup less than
0.10 indicates that, with 90% confidence, the findiagtatistically sigficant

PartUse Factor
The partuse factor is theportion of the year that equipment operas That is, if a given measure has a
part-use factor of 0.5, it operasfor six months at of the year, on average.

Reported Net Savings
Ly 2NRSNJ G2 YFIAyalAy O2yaraiaSyoe gAldK GKS we¢cCcQa
from previous report cycles.

Spillover

Spillover is the adoption of an energfficiency measurd Yy RdzOSR o6& GKS LINRINI YQa
directly funded by the program. As with freeridership, the spillover rate is expressed as a proportion of
evaluated gross savings.

T-Test

The ttest is a general statistical test of different¢e.regression anadys,at-testis appliedto determine
whether theestimated coefficientiffers significantly from zeroA t-test with a pvalue less than 0.10
indicates a 90% probability that the estimated coefficient is different from zero.

L.
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Executive Summary

PacificPower contracted with Cadmus to conduct an impact and process evaluatiorSefeita later,
refrigerator® SYLR)rBgram for the 203 and 204 program yearsTo evaluateprogram gross and net
energysavingdor the impact evaluation, Cadmus ussecondary meter data analgsisurveys of
program participantsand a review of the program tracking data evaluaingthe effectiveness of
program processes, Cadmus conductedepth interviews with program staff involved in different
aspects of the program.

The evaluation data consisted dffie following

1 Telephone surveywith 126 participating Washington customers;
1 Revievsof Washington program materials; and

1 In-depth inteniews with program management and program administrator staff.

Key Impact Findings

Theimpact evaluation produced the followingy findings:

1 In 2013, the SYLR Program recycled 1,304 refrigerators and freezers; in 2014, participation
decreased to 1,29 Ove those two years, the program distributedj200 kits. In total,le
program achieve®81,370kWhin net evaluatedsavingsover the twoyear period or roughly
55% ofthe 1,607,280kWhreported.

1 The partuse factor ie., theportion of the year that theequipment operagd) fell within
expected ranges).96 for refrigerators and 0.94 for freezers. This pax factorserved am
componentof the gross pewunit savings calculation.

1 After adjusting for paruse, gross peunit savings were 1,112 kWh for rigferators(down from
1,152 in 20142012 and 964 kWh for freezeiglown from 978 in 20142012. Neither gross
savings estimate statistically diffetérom the 2012012 evaluation estimates.

1 Net per-unit savings wer828kWhfor refrigeratorsand 321 kWhfor freezers lower values
than the evaluated peunit savings for 2012012? This declingprimarily occurred due ta
large proportion(roughly 60%pf survey respondents indidagthat, absent the program, they
would have disposed of their applianceanvay that would have permanently removedrom
the grid.

9 Evaluated savings for energy savings kits also declined due to a change in the baseline wattage
assumptions, down from a baseline of 60 wattgl®wattsin 2014 after EISAtandards took
effectfor 60 watt lampsOver the two years, the kits saved 86,853 kWh in evaluated
net savings.

1 Evaluated peunit net savings in the 202012evaluationwere 583 kWh for refrigerators and 495 kwh for
freezers, with NTGs of 50.6% and 50.5%, respectively.




1 Overall netto-gross (NTG), includiremergysavingsits, decreased from 52% in the 2@20D12
evaluationto 30% The program experienced high freeridershégelsdue to threequarters of
respondents claiming they would have disposed of their unit without the program.

Tablel summarizegvaluatedprogram participationreported net savings, and evaluategtossand net
savingdor 2013 and 2014 Evaluated total net savings for the progranere lower than reported total
savinggdue tothe lower NTG ratio. Absent the decrease in IN(R€ net realization rate would have
beenaround 90%6.Table2 and Table3 show the 2013 and 2014 program information, respectively.

Tablel. 2013 and 204 Program Savings by Measure

Measure Evaluated ReportedNet | Evaluated Grosqy Evaluated Net| Net Realization
Participation | Savings (kwh) Savings (kwh)| Savings (kWh Rate

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

Recycling

FreezemRecycling 501 260,450 483,184 160,821 62%

EnergySavings Kit 2,224 72,142 56,373 86,853 120%
Total 4,657 1,607,280 2,678,324 881,370 55%

Table2. 2013 Program Savings by Measure

Evaluated | ReportedNet | Evaluated Grosy Evaluated Net| Net Realization
Measure
Participation| Savings (kWh)| Savings (kWh) | Savings (kWh Rate

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

Recycling

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

EnergySavings Kit 1,208 43,488 56,373 56,373 130%
Total 2512 939,354 1,466,985 482,230 51%

Table3. 2014 Program Savings by Measure

Measure Evaluated | ReportedNet | Evaluated Gross| Evaluated Net| Net Realization
Participation| Savings (kWh)] Savings (kWh) | Savings (kWh Rate

Refrigerator
9 522,452 992,730 292,904 56%
Recycling
Freezer Recyclin 236 116,820 227,608 75,756 65%
- .
Ki':ergysav'ngs 1,016 28,654 30,480 30,480 106%
Total 2145 667,926 1,250,818 399,140 60%

2 Throughout this report, table totals may not sum due to roundifige report expresses@cisionestimates
for means and totals (such as savingsjelative terms but expresses estimates for proportions and ratios

(such as NTG) in absolute terms
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Key Process Findings
Theprocess evaluation produced tliellowing key findings:

1 Collaboration betweeacificPower andhe program administratoprovedeffectivedue toa
longstandingworking relationshipProgram staff reported effective communication and smooth
implementation.

1 Participant satisfactionemainedhigh duringthe 2013and2014program years100% of
surveyed participants reported being very satisfied or somewhat satisfied with the program. An
overwhelming majority of participant®9%)alsoexpressed satisfaction witime contractor
who picked up their units for recyclingihe survey did not reveabtablecustomer complaints.

9 Participants learned of the prograrhrough various channelgith the following sourcesmost
common bill inserts word-of-mouth, print and television advertising\ larger percentage of
participants leared about the program through a retailer (10%pmpared to4% inthe
previous evaluation period)

9 The program implementer improved tracking of teergysaving 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 ratetfre2011¢2012
evaluation period

CostEffectiveness Results

As shown iTable4, the progranmdid not prove costeffective across the evaluation peridor four of
the primary costeffectiveness tesperspectiva: PacifiCorplotal ResourceCost (PTRQgst; Total
ResourceCost (TRC)est, Utility Cost Test(UCT); and Ratepayer Impact Measutest (RIM) The
Participant Cost test (PCT) benefit/cost ratio could not be calcula¢eduseno costsvere associated
with this test perspective, only benefits.

The2013;2014programdid not prove costeffective with a benefit/ cost ratio 0f0.98 from the PTRC
test perspective while the 204 programwas costeffective from the PTR@ith a benefitcost ratio of
1.01 Bvaluated net savings for 2013 and 2014 decreased pyoimately % and40%, respectively
compared tonet savings used in the annual report analyses. fidsslted in &49%and 39%eduction in
benefit-cost ratios from the 2013 and 2014 annual reports of 1.87 and, te8pectivelyfor the

PTRC test.




Table4. Net Evaluated?013 and 204 Program CosEffectiveness Summary

Levelized Net Benefit/
CostEffectiveness Test Costs Benefits : :

PTRETRC Conservation Addgr $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 $1411511 N/A
Lifecycle Revenue Impacts ($/kWh) $0.000016520
DiscountedParticipant Payback (year: N/A

*Cadmus evaluated coS FFSOGA @Sy Sadaa ol aSR 2y S@lfdzz SR ySiG al gay3aa
annual reports.

Table5andTable6a K2 ¢ (1 KS LINdeaidhe¥s@siltsiorzha 2013 and 204 program years,
respectively.

Table5. Net Evaluated2013 Program CosEffectiveness Summary

Levelized Net Benefit/
CostEffectiveness Test Costs Benefits

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 (yea N/A

Table6. Net Evaluated2014 Program CosEffectiveness Summary

: Levelized : Net Benefit/
CostEffectiveness Test Costs Benefits : :
$/kWh Benefits | 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  $680011 N/A
Lifecycle Revenue Impacts ($/kwWh) $0.000008373
Discounted Participant Payback (yea N/A
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Summary and Recommendations

Although participatiorfell slightlybelow expecttionsfor both 2013 and 2014, the SYLR Program ran
smoothly, did not encountemajorimplementation issues, aneikperienced high customer satisfaction
rates Though te program achieved net savings&81,370kWh over the tweyear periodit couldnot
achieve the savings in a cesffective manner due to high freeridershiates

Based orthe evaluationresults Cadmus offes the following recommendaticn

91 Pacific Power shoulcbnsideradjusingits expected pewunit savingsat the beginning of the
next biennial periodo reflect evaluated peunit net savings values 828 kWhfor
refrigerators 321 kWhfor freezrs, and39 kWh for kitsacross both year&@sfound in
this evaluation.

1 For future costeffectiveness calculations, Cadmus recommends BzatificPower update
measure lives to align them with values adopted in most recent Regional Technical For)fm (RTF
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.

4The RTF is an advisory committee in the northwest that develops standards to verify and evaluate conservation
savings.




-

Program Descriptiorand Overview

TheWashingtonSeeya later, refrigerator (SYLR)ustomerrefrigerator and freezerecycling program

serves as part dPacifidc 2 4 SNRa 2 y Istld nfadagdrnent (DM resource acquisition

strategy®t | OA T A @vetarzhing dthjdiivevith the programis to decrease electricity usage (kWh)

by removingand recycling inefficient secondary refrigerators and freezers, and older primary
refrigerators. The program encourages those shopping for replacement units to consider ENERGY
STAR@beled models, and refers themtol OA ¥ A MlomeEgeRNIadagrogram where they

may be eligible for incentives for other energfficiency measures and services. In addition to reducing
energy consumptioh YR £ 2 ¢ SNA y 3 LJ badasuriplioppayficipatig apdidhc@aieNA OA ( &
recycledin an environmentdy sound manne?.

In operation since 20Q3he SYLRrogram provides customers with a $30 incentive for eqahlified
recycled appliance. Participants receive an incentive for up to two refrigerators or fremeysar
Renterswho own their appliances may participate, and apartment complex owners or managers
provide tenants with appliancesre eligible As ofApril 2014, business customers may also recycled
gualifying units through the prograrRarticipants also receive a freaargy-saving kit, which includes:
two 13-watt CFLs, a refrigerator/freezer thermometer caedergysavings educational materials, and
information on otherPacific Poweefficiency programsThe program logic model is presented in
Appendix D.

Quialifying efrigerators and freezers must be in working condition when picked upatwleen10¢ 32

cubic feet in sizeRPacificPower contracted with JACO Environmental, Inc. (the program administrator) to
implementthe program inWashington The program administrat disables and removes the

appliances, and recycles at least 96%the materials, includinthe refrigerant.

Program Participation

Participation inappliance recycling programaRR) tendsto be seasonalwith the highest participation
during summer ad declining into winter. As shown Figurel, the SYLRrogramsaw a steady increase
in participationthrough summeiand into the fall of 2014in 2013, participation did not have as
pronounced a peak and remained steady between Amdl lovember.

5 See ya later, refrigeratBhas been registered to PacifiCorp through the U.S. Patent and Trademark Office
since April 6, 2010, under registration number 3770705.

6 Environmentallysound disposal of this equipment includes: proper disposal of algchlorinated biphenyls
(PCB}¥ mercury, ancthlorofluorocarbonl1 (CFEL1) fromfoam; and recycling of CHAR, hydrofluorocarbon
134a HFG13443), plastic, glass, steel, and aluminum.
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Figurel. Program Participation by Month and Year
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Figure2 showsli K S LINERedZeNyjeaY t€e&ds in program uhage and size. During this period,
average unisizedisplayedan upward trendwith some variation over time, while average uages
have declined since 2010. Refrigerator ages had the largest decline between 2013 and 2014.

Figure2. Average Unit Age and Size by Year
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The refrigerator configurations of program units also changeth fewer top freezer units since 2011
and more sideby-sidessince2009, as shown ifrigure3.




Figure3. Refrigerator Configuration by Year
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As shown irFigure4,

These trends argenerally02 y a A 4 G Sy

freezer configurations didot exhibit an appreciable trend

Figure4. Freezer Configuration by Year
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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 tad to be smaller and located in unconditioned spaces, such as garages or basements. They
also tend to be less efficienthe average age of appliances also tends to decrease as program mature.
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Impact Evaluation

Methodology

This report presents twtypesof evaluated savings: evaluated gross savings and evaluated net savings.
To determine these values, Cadmus apptlegifour stepsshown inTable7. The evaluation défied

reported net savings as electricity savings (kviigt Pacifid?owerincludedin its 203 and 204 annual
reports, giventhe reported savings have theet-to-gross NTQ applied to maintain consistency with

the RTF

Table7. ImpactEstimationSteps

Saving Esimate

Verify accuracy of data programdatabase

Perform statistical/engineering analysis to evaluate-peit savings
Adjust evaluated gross savings with installatiate/part-use factor
ApplyNTGadjustments

Evaluated Gross Savings

A W NP

Evaluated Net Savings

1 Step oneg(verifyingthe accuracy of data in thprogramdatabase) included reviewing the
program tracking database to ensuported participationand savings matched the 28and
2014 annual reports.

1 Step two(performing a statistical/engineering analysis to evaluate-yngt savingsgstimated
refrigerator,freezer, and CFkavings

1 Step three(adjustingthe evaluated gross savings with the installation rate/pase 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 s@agyus collected
information to estimate an installation ratenda part-use factor which Cadnusthen usedto
calculak evaluated gross savings.

1 Step four(applying NTG adjustments) determined the net savings. Through participant
telephone surveys, Cadmus estimated freeridershgrondary market effectge., the
LIN2Z 3 NJ YQa A Y LJitpaef usedyappliakcSsaridigduded repiacement Spillover is
not included as the RTF does not allow accounting for spillovapigiiance recycling measures

Sampling Approach

Cadmus developed survey samples of randomly selected program participagking precision of
+1at the 900 confidence levelor the measure level. The eltion determined sample sizes
assuming a 0.5 coefficient of variatiol€admus applied a finite populatiaorrectionto determine the
necessary sample siZzBable8 shows planned and achieved sample sizes by target group.

TOCKAA MBHIGNENAROUAZY LINROARSAE | RSIOFAE SR RSAONRLIIAZY 27

parameters.

10
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Table8. Sample Sizes by Target Group

Target Group Population { Target Sample Size } AchievedSample Size

Refrigerators 1,844 66 66
Freezers 478 60 60
Total 2,322 126 126

Cadmus randomly selectdd®6 surveyparticipants fromthe populationof 2,322unique participants.
Participant surveys were conducteddne roundin the summer of 2015

Uniform Methods Project and Regional Technical Forum Protocols

This evaluation follows the methodologlescribedn the refrigerator recycling protocoWhich is
consistent with the Uniform Methods Project (UMP) and the Regior@iriieal Forum (RTHhe
Department of Energ® &ebsite® provides nore information abouthe UMP.

Appendix HrovidesaRS G A f SR 02 YLJI NR & 2agdthe RTF ApprBaxhdzd Q | LILINR | OK

Kit Savings Algorithm and Assumptions
With each pickup ordered, participgs had the option toreceive an energgaving kit, which contained
the following

1 Two 13watt CFLs

1 One refrigerator thermometer

1 Energysavings educational materials and other program references

Cadmus usede following algorithnto estimate CFL savings:
YO O o 30"YV2YO! Y w'0'@ o g@) v

00 Ga 6 AWM L QETLIN Qb £ QO ~
G pht T

Where:
T pn2lrdGda 11 21 GG IWattage okt CAA St Ay S 0 dzf o
ISR = hservice rate or the percentage GfFLsnstalled
HOU = Hours afse; per day
WHF = Waste heat fact@n adjustment to account for lighting impacts on HYAC consumption
365.25= Constant; days per year

=A =4 =4 4 =4

1,000 = Constant; conversion of watts to kilowatts

8 pbldA2ylf wSySéglofS 9ySNHE [F062NI G2NE O & Lastimbdifi€&NI 1Y wS?3
April 2013. AccessSeptember 17, 2015 alittp://energy.gov/sites/prod/files/2013/11/f5/538277.pdf

11
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The ISRaptured CFLsnstalled removed, and replaced by other emgrefficient light bulbs’
08 i 0 OONAHE E'DTXON & dOQQ

0 "O¢ i U VOO YOnél 6 Q0

Cadmus used the lumens equivalence method to determine delta watts consistent with the
methodology prescriba by the UMP.

Delta watts represent the wattage difference between a baseline bulb and an equivalent CFL. Cadmus
estimated the baseline wattage faéit bulbsby mapping bulbto the ENERGY STAR bulb database to
RSGSNX¥AYS GKS odz 6Qa f dzySya 2dziLidzi o

We assme the bulb light output lands the bulb in the 820099 lumens bin which leads to the 2013
ol aStAyS 2F cn 6 Ay GKS O2fdzyy a.lFaStayS o69ESYLI
O2f dzvy a. -ALS{f 'AlytBe BMPGuieingsd

Cadnus applied d.88hoursof-use HOU, as stipulatecby the RTRE! This approach aligned with the
methodology outlined in the RTEsAppendixH? explains in detail.

Evaluated Gross Savings

Gross Annual Unit Energy Consumption

Cadmus usethe UMPRspecifiedregression modeio estimateunit energy consumption (UEC) for
refrigerators, andused a similar modetleveloped outside of UMRo estimatefreezerUECThe
coefficientof each independent variabiadicates the influenceof that variable on daily consuption.
Holding all other variables constant

1 A positive coefficient indicassan upward influence on consumption

1 A negative coefficient indicasea downward effecbn consumption

9 Cadmus did not adjust the installation rate to account for lamps that burnt out as the fadteés accounted
for in the measure life assumptions.

10 See Table 2 on pagel® 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 wirect install, unsolicited mail CFhsy (G KS w¢ CQa / C[ [ A3IKG 7
(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 in26642013

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 ajaiat increase in the independent
variableon the UEC. For instancel&ubic foot increase in refrigerator size results iD.@59kWh
increase in daily consumption.

Fordummy variables, the value of the coefficient represents the difference in consumptloagiven
condition is true. For example, inl R Yrefdgerator model, the coefficient for the variable indizay
whethera refrigeratoris a primary uniequals0.560; this meansll elsebeingequal, a primary
refrigerator consume®.560kWh moreper daythan a secondary unit.

RefrigeratorRegressiorModel
Table9 shows the UMP modalpecificationCadmusused to estimateannualenergy consumptioof
refrigeratorsrecycledin 2013 and 204, along withi KS Y2 RSf Qa SadAYFI SR O2S¥TA

Table9. RefrigeratorUECRegression ModeEstimates
(Dependent Variable= Average Daily kwWh,-Bguare = 0.30)

Independent Variables Coefficient p-Value

Intercept 0.805 0.166
Age (years) 0.021 0.152
Dummy: Manufactured Pr&990 1.036 <.0001
Size (ft)) 0.059 0.044
Dummy: Single Door -1.751 <.0001
Dummy: Siddy-Side 1.120 <.0001
Dummy: Primary 0.560 0.008
Interaction: Unconditioned SpaceHDD3% -0.040 0.001
Interaction: Unconditioned Space x CBDs 0.026 0.188

*Heating degree days.
**Cooling degree days.

Freezer Regression Model
Tablel0 detailsthe final model specification€admusised to estimate energy consumption of
participating freezersecycled along with theresults.
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Tablel0. FreezelJECRaression ModeEstimates

(Dependent Variable= Average Daily kWh,-Bguare= 0.38)

Independent Variables Coefficient p-Value
Intercept -0.955 0.237
Age (years) 0.045 0.001
Dummy: Manufactured Pr&990 0.543 0.108
Size (ft)) 0.120 0.002
Dummy: Chesreezer 0.298 0.292
Interaction: Unconditioned Space x HDDs -0.031 <.0001
Interaction: Unconditioned Space x CDDs 0.082 0.028

Extrapolation

After estimatingthe final regression model§admusanalyzed the corresponding characteristics

(i.e.,the independent variables) for participating appliances (as captured ihJN2 3 NI Y

FRYAYA&dN

program database)lablel1l summarizes ppgram averages or propodis for each independent

variable.
Tablell. 20132014 ParticipantMean Explanatory Variables
Appliance Independent Variables Participant Population Mean Value ‘
Age (years) 23.91
Dummy: Manufactured Pr&990 0.48
Size (ff) 18.36
) Dummy: Single Door 0.07
Refrigerator . .
Dummy: Sidéy-Side 0.22
Dummy: Primary 0.62
Interaction: Unconditioned Space x HBDs 5.22
Interaction: Unconditioned Space x CBDs 0.76
Age (years) 30.65
Dummy: Manufactured Pr&990 0.74
Size (f) 18.18
Freezer
Dummy: Chest Freezer 0.18
Interaction: Unconditioned Space x HBDs 131
Interaction: Unconditioned Space x CBDs 1.88

*CDDs and HDDRterive fromthe weighted average frormypical Meteorological YeafY3J data for weather
stationsthat Cadmusmapped to participatingppliancezipcodes TMY3usesmedian daily values for a variety
of weather data collected from 19¢2005.
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To estimate the average annual UEC, Cadmus applied the model coefficients to the independent
variablesFor example, using values frohfable1l0 and Tablell, the estimated annual UEC for freezers
can be calculated as
"Oi QQY@I 0 PR QDO Wi
Z TRUUTITHVOBHUWQMNE & QM 1 0
zZ xTB & BO%E 0QOORPIO DXL @ p H Q8 T8 w Y
zpyYh ¢ BRa @DIiA QQd'Oisicop p @ 000i T Y ¢
2 pg gh OO  pirt ¢ ‘@40
Kit Savings

Tablel2 shows final inputs and gross savings estimated for CFLs distributed in the-eaengy kits.

Tablel2. Unadjusted CFL Savings (Not Including Adjustment feBdnvice Rate)

Gross
Waste Heat| Gross Annual
CFL Watts HOU Factor KWh (per bulb) Annual kWh

Incandescent

HiElE (per kit)

UEC Summary

Tablel3reportsthe evaluatedaverage annudUECor refrigerators and freezers recycled through the
SYLR Program durig@13 and 204. The section following the table describes adjustments Cadmus
made tothese estimates taeterminegross pefunit saving estimates for participant refrigerators
and freezers.

Tablel3. Estimates of PerUnit Annual Energy Consumption

Appliance | Ex PostAnnual UEC (kWh/year) RelativePrecision(90% confidence

Refrigerators 1,158 10%
Freezers 1,026 19%
EnergySavings Kits a7 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.
** AsKit UECs were based on RiB UMPassumptionsthey do notincludean associated sampling error.

In-Service Rates

Appliance PartUse Factor
Gt HdMISE A& Iy FR2daAaGYSYyd FIFO0G2NI aLISOATAO G2 F LILX AL
average peunit gross savings value. The UEC itself is not equal to the gross savings value, because:
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1 Not all recycled refrigerators would have operated yeaund had they not been
decommissioned through the program.

1 The UEC model yields an estimate of annuakamption, and

The partuse methodology relies on information from surveyed customers regardingnogram usage
patterns, that is, how mny months of the year prior to recycling was the appliance plugged in and
running.

The final estimate of paitise reflects how appliances were likely to operate had they not been recycled
(rather than how they previously operated). For example, it ssgme that a primary refrigerator
operated yeairound would have become a secondary appliance and operateetipast

The methodology accounts for these potential shifts in usage types. Specificalluspdst calculated
using a weighted average of tfi@lowing prospective partise categories and factors:

91 Appliances that would have run fdlime (partuse = 1.0)
1 Appliances that would not have run at all (pade = 0.0)
1 Appliances that would have operated a portion of the year (joz# is between 0.and 1.0)

Cadmus calculated a weighted average pe¢ factor, representing the three participant usage

categoried & RSTFAYSR o6& GKS FLILIX AIyOSQa 2Ld§RNardAz2ylf adl
example Cadmuggaveparticipantswho didnot use their appliance at alluringthe yearprior to its
recycinga partuse factorof zero- & y2 AYYSRAFGS alr @ay3aa ¢gSNB ISy SNI
retirement.

Using information gathered through participant surge€admus took the following stefpo determine
part-usg as outlined it at FyR FfA3dyAy3d gA0GK weCQa YSGK2R

1. Cadmugleterminedwhetherrecycled refrigerators wie primary or secondary uni(greatingall
standalone freezeras secondary uni}s

2. Cadmusasked participants who indicated they had recycled a secondary refrigerafmrezer
if the appliance had operated yeaound, operated for aportion of the preceding year, avas
unplugged and not operate@admusassumel all primaryunits operated yearound.

3. Cadmusaskedparticipantswho indicated thg operated theirsecondary refrigerator or freezer
for only a portion of the preceding year to estimate the total number of moritiet the
appliane remainedplugged in. This allowettie calculaton ofthe portion of the yeain which
the appliancaemainedin use.Cadmus determined thahe average freezeoperating part
time, had apart-use factor of B8. No participants indicated they used their refrigerator part
time, though two participants indi¢ad their appliance was not plugged in atdukingthe year
beforerecycling.

These three steps resulted imformationabout how refrigerators and freezers operated prior to
recycling as shown iTablel4.
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Tablel4. Historical PartUse Factors by Category

Refrigerators Freezers
Usage Type and Paldse | Percent of PerUnit Percent of| Part PerUnit
PartUse Energy Energy
Category Recycled : Recycled | Use .
Units Factor Savings Units Factor Savings
(kWh/year) (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 andSecondary) n=64 n=s8
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 f@atimps
nextasked surveyed participants hathey would have (likely) operated thér appliances had they not
recycledthem through SYLRFor example, if surveyed participants indicated they would have kept a
primary refrigerator rSYLR & I ¢ Ga@mu@sRedif they would have continued to use the appliance
as their primary refrigerator or would have relocatiédusingit as a secondary refrigerator.

Participants who said they would have discarded their appliance independémt pfogramwere not

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

Since the future use type of discarded refrigerators is unkn@atdmusapplied the weighted partise

average of all units (97) for all refrigerators that would have beealiscarded 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 wouddS NB OA LA Sy 1 Qa K2YS®

Cadmughen combinedhe partuse factorsshownin Tablel4g A ( K LJ- NJi-fepoitddacyfoisa Q & St F
had the progranmot been availableThisresulted in the distribution of likely future usage scenarios and
correspondingpart-use estimates.
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The weighted average of these future scenarios, showraliel5, producel{ , [ w Q&2014ipariv
use factor for refrigerators (06) and freezes (094).1

Tablel5. Part-Use Factors by Appliance Type

, _ Refrigerator Freezer
Use Prior to Likely Use Independen
. . PartUse Percent of | PartUse | Percent of
Recycling of Recycling o o

Factor Participants| Factor | Participants

Kept (as primary unit) 1.00 6%

Primary Kept (as secondary unit) 0.91 5%

Discarded 0.97 51%
Kept 0.91 12% 0.94 20%

Secondary -

Discarded 0.97 26% 0.94 80%
Overall 0.96 100% 0.94 100%

Applying thepart-use factors fronTablel5to the modeled annual consumption frofrable13yields
the average gross pamit energy savingd.ablel6 shows theaverage gross sangs for refrigerators is
1,112 kWh and savings for freezers is 964 kWh.

Tablel6. PerUnit Gross Energy Savings by Measure
Average PetUnit Annual

Adjusted PerUnit

: . PartUse Precision at 90%
Appliance Energy Consumption Factor GrossEnagy Confidence*
(WAGED)] Savings (kWh/Yr)
Refrigerators 1,158 0.96 1,112 11%
Freezers 1,026 0.94 964 20%

CFL Installation Rate

On average, participants initially installedZ of the two bulbs received, resulting im&3% installation
ratet slightly abovehe 78% found in the 201¢2012 evaluation.Figure5 shows the proportion of
participants installing zero, one, or two bulbs.

1 Asfuture usage of discarded refrigeratamsmainsunknown,Cadmus applied the weighted average pase

value of all refrigerators that would have been discarded inltfid2 3 NJ Y Q ¢0.91). This SpproaSh
acknowledged the next owner of the discarded appliances might use them as primary or secondary units.
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Figure5. Number of Bulbs Installed

2%

m None

® One

Two

82% n=>57

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 fits/her fixture, one said the bulb was defective, and one was
O2yOSNYySR GKFdG /C[a 62dzdZ R aOF 10K K2dzaS 2y FTANBE®

Tracking Database Revieand Verification
The program administratdracked and provided Cadmus witlo types of program data:

1. Dataonrecycled LILX Al yOSa o6a0G2NBR Ay I al!yAataég RIGIOI &
LYF2NXIGA2Y | 62dzi LIAO]dzLJa 6&G2NBR AY 'y GhNRSNRE

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

call center omwebsite, along with ossite data cdlected during pickups and poepickup data recorded

RdzZNAyYy 3 NBO&Of Ay3ad ¢ KS webh@rtal NibvidedthBPacKigPdwaripiddrain2 N a Of A
manager with reatime access to collected data and other program results.

Cadmus reviewed the progranRay A Y A A G NI 62 NRa RFEGFolFasSa I yRnO2 YLI NB
GAGK LI NOAOALI GA2Y NBLRNIGSR Ay tIOATAO t26SNDRa |y
as shown inrablel?.

Verification of Kit Recipients

Duringthe 2012012 evaluationCadmus discovere&tS LINE2 ANJI Y | RYAYA &G NI G2 NDa
include recordgor reportedenergysaving kits and Cadmushad to rely orparticipant survegto verify

the receipt of kits Thisresulted in a discrepancy between the total number of kits reporsedthe

number that participants recalled having been delivered.
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Following identification of this issue, the Pacific Power program managehargtogram administrator
began tracking deliveries to each participant in 2013 and the tracking process improved.

For the 20132014 evaluationCadmus followed up on this issdering the program administrator
interview by requesting kit delivgrrecordsanddetailed descriptios of the tracking process.

JACQield technicianausepersonal digital assistant (PDA) devices to track appliance pickupnargly
savingit deliveries Qustomers sign the PDAs to confirm pigk of their applianceand delivery of he
kit. The field tech assignseh pickup one of the followingcodes:

Delivered Kit

Left Behind Kit

ManualDeliveryRecordLogged Kit Delivery (when PDA inoperable)

Mailed Kit

Customer Refused Kit

=

Customer Ineligibléor Kit
Kits Unavailable, CustomBnavailable Customer Service Representati@SRio follow up
Kits Unavailable, CustomBequested Mailed Replacement

=A =4 =4 4 4 -4 -4 -4

Kits Unavailable, CustomBefuses Mailed Replacement

When kits areunavailable, the CSR attempts to contact the customéce to offer a mail replacement.
If the CSRannotcontact the customer, the record is marked as a refusal unless the custamntcts
the call center to request kit

For the 20182014 program year®nly one customer was marked as a refusalblel7 outlines
reported and verified measure quantities

Tablel7. 2013 and 204 Reported and VerifiedMeasure Quantities

201 Dierence n Total
Reported Reporied Reported
893 893

Refrigerators 1,039 1,039 1,932 1,932 0 0%
Freezers 265 265 236 236 501 501 0 0%
Energy 1,208 1,208 1,016 1,016 2,224 2,22 0 0%
Savings Kits

Net-to-Gross
Cadmus used the following formula to estimate net savings for recycled refrigerators:
0 Qb GL QL £YHL QLW QQI WIREIWQOE ¢ DOI EWoOR 0o i
‘08¢ Q6 HONE@LE O
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Where:

EvaluatedGross Savings = The evaluatedn situUEC for the recycled unit, adjusted for
part-use

Freeridership and

Secondary Market Impacts t N2 ANJ Y al gAay3a (GKIFd g2dZ R KI @S
absence

Induced Replacement = Average additional energy consumed by replacementsunit
purchased due to the program.

Scondary market impactequiresa decisioAree approach to calculating and presenting net
program savings.

The decision tree populated by the responses of surveyeaticipants presenssavings undeall
possible scenariosoncerning the participanf&actionsregardingthe recycledequipment Through these
scenariosCadmusised a weighted average sévinggo calculate et savings attributable to the
program.This dapterincludesspecific portions of the decision tree to highlight specific aspedtseof
net savings analysigppendixE (refrigerators) and Appendix(freezer$ present the entire

decision trees

Freeridership

Cadmusireeridership analysifirst asked participantsif they had considered discarding the participating
appliance prior to learningf the program. Ithe participantdid notprevioudy considerappliance
disposal Cadmusgategorizechim/her as a nodreerider and excludedthem from subsejuent
freeridership analysis

Next,Cadmusasked all remaining participants (i.e., those who considered discarding their existing
appliance before learning about SYLR) a series of questions to det&rmitiey’ G KS LINBhE NI Y Q&
distribution of partigpating units likely to have been kept discarded Actionsindependent of program
interventionfollow three scenarios

1. Unitis discarded and transferred smmeone else

2. Unitis discarded and destroyed.

3. Unitis kept in the home.
To determine the percengge of participant$ollowingeach scenaricCadmusasled surveyed
participans aboutthe likely fate of th& recycledappliance hadit not beendecommissionedhrough
the SYLR Prografiadmuscategorized their responsessfollows:

1 Kept the appliance.

9 Sold the appliance to a private pariye(, viaan acquaintance or through a posted
advertisement).

1 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 charibrganization.

[ STG GKS FLILX Al yiRSS2 yaXiBBdOdzND gAGK || @
Had the appliance removed by the dealer from whom the new or replaceappitance had
beenobtained.

= =4 =4 =4

Hauled the appliance to a landfill or recycling center.

Had the appliance picked up g/local waste management company
hyOS /I RYdzaA RSGSNX¥AYSR (GKS FTAylIf laaSaayvySyda 27F L
calculatons could determinghe percentgeof refrigerators and freezers kept or discargd@blel8

shows theresults.

Table18. Final Distribution of Kept and Discarded Appliance

Stated Action Absent Progran{ Indicative of Freeridership| Refrigerators(n=66)

Kept 24.24% 23, 33%
Discarded Varies by Discard Method 75.76% 76.6 706
Total 100% 100%

As shown immablel8, 76% of respondents would not have kept theifrigerator. Ofthose,80%would
havediscardedt by:

9 Takingtheir appliance to the dump
9 Hiringsomeone to take the appliance to the durgr

1 Havinga retailer pick up their appliance

Having the retailer pick up the appliance is not necessarily indicative of freeridersiigpdepends on

GKS NBGFAT SNRaA RSOAaA 2y ot@lKapplishcedNdodd\ak yiadld foriéBa NS & St f
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 apleance over 10 years olflogether hese actions

resulted ina 61%reduction ingross savinggdueto freeridersip.

Though lower, freeridership remained relatively highfreezer recycleras well. Of the 77% of
respondents who would not have keptah 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%.

4 76% of respondents not keeping their appliance * 80% of respondents who reported one of the three actions
leadng to freeridership = 61% freeridership. For freezers, 77% * 61% = 47%.
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Secondary Market Impacts

I Ay (KS LIN&fNiEipgrDwould adeBeyt) & mdirectly (through a market actor)
transferred theprogramrecycledunit to anotherPacific Powecustomer,Cadmusestimatedwhat
actions thewould-be acquirermight havetaken, given thaunit would beunavailablewithout the
program.

Somewould-be acquirersn the market for a refrigeratoor freezerwould find another unitGthers
would not(onlytakingthe unit opportunistically)Difficulties arise intrying to quantifythe change in the
total number of refrigeratorand freezergoverdl andused)in usebefore and afteprogram
implementtion and what effect the program has on the totslithout this informationthe UMP
recommends that evaluators assurane-half of wouldbe acquirersvould findan alternate unit.
Without information b the contrary, Cadmusapplied the UMP recommendation to this evaluation.

Cadmughen determined whether the alternate univould likely be another used appliance (similar to
those recycled through the program) or a new standefficiency unit (presuminghat fewer used
appliancesvould beavailable due to program activity).

Again, asliscusseddefinitivelyestimaing this distributionproves difficult Similarly, he UMP
recommendsadoptinga midpoint approach when primary research is unavailable: evaluators should
assumeone-half of the wouldbe acquireravho would have acquired an alternate umibuld find a
similar used appliance, ammhe-half would acquire a new, standagdficiency unit.

Cadmus used the ENERGY S¥éRite'® to determine energy consumptiofor new, standarel
efficiency appliancesSpecificallyCadmusaveraged the reported energy consumption of new, standard
efficiency appliancewith sizes and configuratiommparable tahe program units.

Figue6RSGFAf & / F RYdzaQ YSiK2R2figfaonhesdondanarérigératoy 3 (1 K S
market and for applying the recommended maipt assumptions when primary data were unavailable
(AppendixFprovides a freezespecific diagram As evident, accounting for market effects results in

three savings scenarios:

1 FRull perunit gross savings

1 No savingsand

15 Itis also possiblthat the wouldbe acquirer would select a new ENERGY STAR unit. Ho@adenus
assumed mostustomes who aren the market for a used appliance would upgradehe next lowest price
point (a baseline, standarefficiency unit).

16 Energy consumption of a new, standaeftficiency appliance was calculated using the ENERGY STAR Website
(http://lwww.energystar.gov/index.cfm?fuseaction=refrig.calculgttaking the average energy consumption
of new comparably sized, standaedficiency appliances with similar configurations as the proguaits.
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9 Partial savings (i.e., theffitrence between energy consumption of the program unit and the
new, standareefficiency appliance acquireadternatively).

Figure6. Secondary Market Impacts Refrigerators

WOULD-BE ALTERNATE UNIT PROPORTION ENERGY CONSUMPTION WITHOUT ENERGY CONSUMPTION WITH SAVINGS
ACQUIRER FINDS AN OF PROGRAM PROGRAM PER-UNIT kWh PROGRAM PER-UNIT kWh PER-UNIT kWh
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112
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Integration of Freeridership and Secondary Markiehpacts

After estimaing the parameters of freeridership and secondary market impacsimusised the UMP
decision tree to calculate average pamit program savingset of their combined effect-igure7 shows

how Cadmusntegrated these values into an estimate of savings net of freeridership and secondary
market impactsThe 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.

Figure7. Savings Net of Freeridership and Secondary Market Impadefrigerators

WOULD-BE ALTERNATE UNIT PROPORTION ENERGY CONSUMPTION WITHOUT ENERGY CONSUMPTION WITH SAVINGS
ACQUIRER FINDS AN OF PROGRAM PROGRAM PER-UNIT kWh PROGRAM PER-UNIT kWh PER-UNIT kWh
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24.24% i - ( 0 ] = (1112)
PART_USE*EXISTING_UEC

Per-unit savings net of freeridership and secondary market impacts 379

As ofJune 2014the RTF assunde&’5% of woulebe acquirers would find an alteate unit rather than
the 50% split assumed in the UMRHerwise,all otherassumptionsn the NTG decision tree are
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identica).’’ This difference mearthe RTF assumetle net reduction in appliances operating on the
gridwould besmaller tharthe amountassumed by the UMP, leading to lower net savings.

Induced Replacement

TheUMP states that evaluators must account for the energy consumption of replacemenbuhjts
when the program induagthat replacement(i.e., when the participant wouldot have purchased the
replacement refrigerator in the recycling progré&d I §. EoBngrérBluced replacements, energy
consumption ofareplacement appliance is not germane to the savings anabaisat appliance would
have been purchased or acquirezhardless othe program.Acquisition of another appliance in
conjunction withSYLRarticipation does not necessarily indicate induced replacement. Again, this
methodis consistent wittthoseoutlined in theUMP and theRTF.

Cadmususedparticipant survg resulisto determinewhichreplacement refrigerators and freezengere
acquiredby SYLR participants due to the program. fidseilts indicatel SYLReducedthe total number
of used appliances operating withinl OA FA O t 2 ¢ Sehlka terditbnérid vaigedtlie 2werage
efficiency of the active appliance stock. Across both appliance typaghly 8@60f participants
replaced their recycled appliance Additionally, ofrespondentsepladngtheir appliancs, 90% reported
replacing their appliance with an ENERGY SatR appliance.

Cadmughen used participant survey results to estimate the proportion of replacements induced by the
Odza Gt 2 YSNIR & LI NI A OA LGadmusisked dagh p4rticipavhex replad&idng ¥ A OF £ f & =
LI NI A OA LI G M¥éra yoli dldhdiing tb néiaseyoappliancebefore you decided to recycle it
throughthe See Ya Later, Refrigerator progra®it is unlikelya $30incentive would provide

sufficient motivation for most paitipants to purchase an otherwismplanned replacement unit

(cosing from$500 to $2,000), Cadmus askadbllow-up question ofparticipantswho responded éNo.€
Intendedto confirm the participarn® assertion that the program alone caused them to repthedr

appliance the question asked Letime make sure | understand: you would not have replaced your
appliancewith a differentappliancewithout the See Ya Later, Refrigerator program? Is that cogect?

To further increase the reliability of these setfported actions, induced replacement analysis
consideredhe following

1 Whether the refrigerator was a primary unit
f TKS LI NOAOALI yiGQa LNRINSROKY 1 SYiA2ya Ay (KS

17 Throughout this analysis, Cadmus useinary 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 woulébe owner proportion; and whether an alternate unit is newusied. Problems arise as
the assumptions are based on the actions of hypothetical recipients, not involved in the program. Only

/' RYdzZaQ RSOA&AZ2Y (2 dzia S-belorer versus theNtka disdur@ed ivi 8¢/ RITF deiates 2 dzf R

from the RTF assumptisn

25



For example, if a participant would have discartiésiher primary refrigerator independent of the

program, the replacementnit could not benduced {.e.,the participantvery likelywould not forego
use ofa primary refrigerator)For all other usage types and stated intention combinatidrsyever,

induced repacementoffered a viable response.

Figure8. Induced Replacement Refrigerators

REPLACED PROGRAM INDUCED PROPORTION ENERGY CONSUMPTION WITH ENERGY CONSUMPTION WITHOUT SAVINGS
PARTICIPANT UNIT REPLACEMENT OF PROGRAM PROGRAM PER-UNIT kWh PROGRAM PER-UNIT kWh PER-UNIT kWh

375
79 4% - —
e L 2 (omrtiomer) - ) = )
Yes (82%)
No (83%) H 68% )—y[ 378 J - [ 375 ] —
PART_USE*STANDARD_UEC PART_USE*STANDARD_UEC
No (18%) ( 18% )—y( 0 ) - ( 0 )

INDUCED_kWh: Induced Consumption

olale

The final induced replacement rate is the product of the proportion of respondents who replaced their
appliance and the proportion of those who veeinduced As expected, only a portion of total
replacementsould be consideredhduced the program induced4% andl5% of refrigerator and

freezer participants, respectively, to acquire a replacement unit.

Table19. 2013¢2014 Induced Replacement Rates
Refrigerator 14%
Freezer 15%

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

due in part to the way the program was marketddiarketing 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.

| 26 SHSNE AlGQa I &z Lbred narl@tindto argds wherdicksmersverdahdRe K| @S
likely to purchase a new appliance and the program marketing spurred their decision.

Final Netto-Gross
As summarized ifable20, Cadmus determined final net savings as gross savings less freeridership,
secondary market impacts, and induced replacement kWh.
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Table20. 2013 and 204 NTG Ratios
Evaluated

Scenario | Gross Per Freeridership and Secondar Induced Net Savings NTG
. _ Market Impacts (kWh) Replacement (kwh (kWh)
Unit Savings
Refrigerator 1,112 733 51 328 2%
Freezer 964 564 79 321 33%

Cadmus also calculated the NTG rasingthe RTF assumptions, léadto a lower NTGecause more
of the wouldbe-acquirers are assumed to find new unigs shown ifable21.

Table21. 2013 and 2014 NTG Ratio&®TF Assumptions

Evaluated Freeridership and Induced Total Program
Gross Savingy Secondary Market Consumption Net Savings | NTG
(kWh) Impacts (kwWh) (kwh) (kwh)

Appliance

27%
27%

Refrigerator
Freezer

Summary of Impact Findings
Table22, Table23, andTable24 summarize evaluated savings, using UMP assumptions for net savings,
by program year and over the twygear evaluation period.

In both years, evaluated net savings were lower than repostdngsLower evaluatednet savingsed
to low net realization ratesOverall the program achieved just ovene-half of reported savings, with a
55%net realization rate.

Table22. 2013 Program Savings by Measture

Evaluated Gross Evaluated Net
Evaluated . Reported . Net
Gross Precision at Net Precision

Measure Measure Net Savings Realization

Savings 90%
(kwh) Confidence

Savings at 90%
(kwh) | Confidence

Counts (kWh) Rate

Refrigerator

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

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

.gy . 1,208 56,373 10% 43,488 56,373 10% 130%

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

*Precision for refrigerators and freezers excedd0%due tochanges in the impact evaluation methodology
implemented by RTF and the UMP. While these methods (described in liertaiih) usedhigher variances than previous
approaches, they produckemore accurateunbiased results.
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Table23. 2014 Program Savings by Measure

Evaluated Gross Reported | Evaluated
Evaluated .. ..
Gross Precision Net Net Precision .
Measure Measure i . . Realization
Counts Savings at 90% Savings Savings at 90%
(kWh) Confidence| (kWh) (kWh)
Refrigerator 893 992,730 11% 522452 292,904 110% 56%
Recycling
Freezer 236 227,608 20% 116,820 75756 96% 65%
Recycling
E
ne.rgy . 1,016 30,480 10% 28,654 30,480 10% 106%
Savings Kit
Total 2,145 1,250,818 10% 667,926 399,140 83% 60%

*Precision for refrigerators anfdeezers exceeeld 10%due tochanges in the impact evaluation methodology
implemented by RTF and the UMP. While these methods (described in lietaiih) usedhigher variances than previous
approaches, they producemore accurateunbiased results.

Thetwo-year period produced aombinednet realization rateof 55% overallThisrelatively low
realization rateresulted fromthe frequentinstances of participant survey respondents indicating they
would have disposed of their appliance in a way permaneaetiyoving the unit from service regardless
of the program

Table24. 2013 and 204 Program Savings by Measure
Evaluated Gross Reported | Evaluated
Gross Precision at Net Net
Savings 90% Savings | Savings
(kWh) Confidence (kWh) (kWh)

Net
Precision
at 90%
Confidence

Net
Realization
Rate

Evaluated
Measure
Counts

Measure

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

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

.gy . 2,224 86,853 10% 72,142 86,853 10% 120%
Savings Kit
Total 4,657 2,717,803 10% 1,607,280 881,370 81% 55%

*Precision for refrigerators and freezers excedd0%due tochanges in the impact evaluation methodology
implemented bythe RTF and the UMP. While these methods (described in detein) usedhigher variances than
previous approaches, they produtenore accurateunbiased results.
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Proces<$valuation

This section presents detailed staff interview findiagsl participant suvey resultsFocusareasinclude
the following

1 Effectiveness of thealivery structure and implementation strategy

1 Marketing approaches
9 Customer satisfaction
1

Internal and external communications

Methodology
Cadmus conducted the following process evahmatesearch:
1 Document reviewincluding:
A Past evaluations
A Logic models
A The progranwebsite
Utility staff and administrator interviews

Participant surveys

Cadmus developed stakeholder interview guided performed interviewsvith program management
staffto collect information about key topic&akeholderinterviewsincludedprogram managers at
PacificPower and JAC@iscussedhterview issues includethe following

1 Process flow

1 Program design anidnplementation

1 Changes itmplementation and program marketing

1

Strengths and areas for improvement

Cadmus conducted interviews by phoffi@lowing up withinterviewees via email with questions and
clarifications.

The evaluation also includddlephone surveysonductedwith partidpating customers. Cadmus
designed survey instruments to collect datathe following topics:
1 Customer informationDemographic information and household statistics
1 Program processDetails toinform the following performance indicators:
A What arethe participation motivations and barriers?
A Are program incentives set correctly?

A Is the program process effective?
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A How satisfied are customers with the program
A 2KIFG FNB (KS Liadeaddd fof marovanmemS y 3 i K &

Program Implementation and Delivery
Drawing on stakeholder interviews and participant survey response data, this section disitiessS&_R
programimplementation and delivery

ProgramHistory andProgram Management
According to the program administratdPacificPower and the program administrator established
2013;2014program goals based on prior program performance and harvest.tates

In 2013, Pacific Powéssued a newequest for proposalsRFP, desigringthe contract so the program
administratorwould incur a financial penalty if the SYjuRRgramdid not meet its participation goals.
Additionally,2013participation goalalignedmore closely with recent program performandeacific
Powercurrentlyreceives a monthly invoice and report from the progradministrator, thisincludes the
number of pickups, reasongor rejectingunits, and timerequiredfor mailing incentive checks.

In 2011, Pacific Power staff repedthat they had found som@consistencie®etween monthly

reports and invoicesso, in 2012, they began comparing monthly reports, invoices, and the dashboard to
ensureconsistery. Improved monitoring appeadto resolve inconsistencies, and this evaluation

verified that reported unit countsemainedconsistent with the program administraterda R G 6 aSa ¢

In April 2014,program qualifications were expanded to include mesidential business customers with
gualifying units to recyclédowever, no businesses participated in 2014.

Program Staffing and Training

In 20132014,JACO Environmental implemented the SYLR Program for Pacific Power and has been the
AYLE SYSYGSNI aAyOS wméglam stiEnauddd ¥4 Razific Poiver prodirainangndger,
Portland Energy Conservation, InfeEQlas a marketing contractgf and Appliance Distributioninc, as

a subcontractor to JACO.

All program stakeholders reporteatiequatestaffing levelsand working relationships among parties
involved in program implementatioprovedeffective.Both the Pacific Poweprogram manager and &
JACGOnanager changed in 2014.

8 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.

30



CADMUS

Delivery Structure and Processes
Pacific Power and the program administrator reported deisigthe program similarly to ARPs
operating in other state?rogram developmerbllowed four maindeliverysteps:

1. Marketing
SigrUp/Scheduling
AppliancePickUp
IncentivePayment

Although the program did not include minimueguipmentage requirements for qualifying appliances,
t 9 / nmafkétingtailored messages to appeal to owners of older and secondary refrigerators.

tF OAFAO t26SNRNA 2 aKAy3IG2y Odzadi2YSNR 6K2 6SNB Ay
2001 Ay AYT2NXIGAZ2Y 2N &A 3y duoebsite?r by dalhhd theiogdmi S  § K NP
administrator tolHree. During 2014, 21% (n;21.6) of customers enrolled onlin@nincrease from 17%

(n=2,006) enrolling online in 2013. When participants signed up, the program administrator collected

details about how customers learned of the program, verified eligibility, and scheduledpiikes.

The customer received a twhbour time window for appliance pickip on a specific day, and was

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

Customer wait times were shorteiuring 2012, and 2013, but the average wait timim 2014roseto a
level similar to 2011. Despite this annual variation, acros&ttaduatedtwo-year periodsoverall wait
times have remained consistent from 2@RD12 to 20132014. The time between scheduling and pick
up averaged 7.5 days in 2013 and 10.5 days 142 the 2011 program period averat®0 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, configuratidrfeatures. Since 2011, the
pick-up crew hasisedhandheld computer devices to perform a variety of quality assurance and quality
control (QA/QC) functions and enable the pickup process. The contractor phajmaphedthe unit and
recorded its model numér and unit number. Customers sgphthe handheld deviceupon completion

of the pickup. During appliance pielp, the contractor provided participants witin energysaving kit

The kits wergourchased and distributed by JACO, with their contents basespecifications provided
by Pacific Power. Since 2013, kit delivery has been tracked for each customer. On telbaevice,
participants indicate whether or not they received a kit at the time of theirqpigkFor customers
participating in the prgram through a retailer (e.g., Sears), JACO ships the kits by mail aftappick
rather than delivering them at the time of piclp.

¢CKS LINBINIY FRYAYAAUNI 62N 0 NRPdzZaIK{ ISdliLikeGitigrOSa G2 !
decommissioning ancecycling. The program administrator then mailed incentive checks to participants.
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Forms and Incentives

The SYLR Program requairainimal paperwork for participating customers. The signprocesswhich
couldbe completed by phone or onlindid not requre customesto fill out lengthy forms. Customers
who sigred up by phoneprovidedinformation, including their addresandthe dzy” Aldcd#didén, and
answereda few screening questions. Customeiiso sigred up online responddto these questions
through a brief, ongpage online form.

Customers expressed high satisfactievelswith the program:

1 100% (n=120) of surveyed participants reported they were very or somewhat satisfied with their
experience overall

T dhda: oyrmmyo oSNB OSNE 2N 42YSoupl i &F GAaTASR

Marketing

Beginning in 2012, the program administrator seled®C(the program administrator fothe Home
Energy Savinggogram)as the marketingubcontractor This relationslip ended at the close of 2014.
During 2013 and 2014#,ECI provided marketing collateral for the program and launched an outreach
campaign to increase retailer involvement.

Approach

Program marketinglightly changed its focuduring 2013 and 20%4narketing contractor PECI made an
effort to contactretailers in Pacific Pow&x&rritory, urgingthem to help promote the program,
including training sessions with retaileBECI had preexistimglationships withtheseretailersdue to

g A

itsadministration of P OA FA O t 2 4 SNDRa | 2 Y SwhghprduidBstustgmemdvitly 3 & LINE 3 N.

rebates for installing energgfficient equipmentincluding refrigeratos and freezes. All advertising
marketingchannels utilizeghreviouslycontinued,thoughadvertisingchannelbudgets decreased
somewhat from 20142012 leveldo fund retailer outreach activities

Participantdearnedof the program through a variety ofiethods with bill inserts and print and
televisionmedia the most commaras shown ifrigure9. In the current survey, 10%f participantssaid
they learnedof the program from a retailer (n=116)a statistically significaftincrease from 4%
(n=243)duringthe 2013 evaluationln a separate questios2% of participantgited bill insertsasthe
best way for Pacific Power to communicatgout energyefficiency opportunitieswhile email, print
media and televisiorwere each mentioned by 14% to 16% of respondeastthe best information
method.

20 Significant at p<.05 usinyald binomial itest.
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Figure9. How Participants Learned About the Program

Bill Inserts
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According tahe programmanagerand programadministrator staff, JACO closely examines pastymp
trends toinform anddevelop marketing plan®©bservations about theJNE 3 Néal0oQedity with
higher participation in spring and falled program administrator staff to recommend advertising and
bill inserts align withhis seasonabehavior Congquently, during 2013 and 2014 advertising
expenditures were highest in ApMay and AugusSeptember.

Targeting

Program and administrator staff reported that they do not targestomersfor the SYLR prograbased

on demographic or market characteristiagther they targetustomeswho may havea second

refrigerator or freezer. During the evaluation period, PECI sent mailings to customers who participated
in the Home Energy Savipgogram and received a rebate for a new appliance. These customers may
have extra unisthat could be recycled. PECI alagyeted its research toward zip codebereretailer
market data indicated thenost new unitsvere purchased.

Compared to customers in the general population, ¥agam participants were more likely tee a
homeowner of a singkéamily residence. The 28£2014 demographicesultswere consistent with
previous evaluationsTable25 shows average demographics for survepadticipants

Table25. Participant Demographics

Characteristic Participants | Participants | Participants
200%2010 20112012 20132014

Average Head of Household Age 55.3 58.3 60.5
Homeownership 93% 94% 90%
Average Household Sigeumber of people) 2.9 2.6 2.5
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The majority of 2013 and 2014 participants (80%) live in a sfagidy detached residence, with 20%
living in amultifamily, attached, mobilgor manufactured home. This represents a signifisintrease
in participation for norsinglefamily detached home households, up from 8% in20&1c2012survey.
Givenparticipant contact information was seléported (i.e. landlines or cell phones), the survey was
less likely to experience bias for respondents with landlines, as rastigitdial survey®ften produce

Customer Response

Satisfaction

Participants experienced high overall satisfaction rates with the prog@dét of participants reported

being very satisfied with the program and none reported dissatisfaciiershown ifrigurel0. Utility
ARP programs commonly repohese high levels of customer satisfactlermelsdue to the nature of

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

about having disposed of their old appliances.

Figurel0. Overall Program Satisfaction
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80%

60%

40%

Percentage

20%

0%
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6%

0%

0%

n=120

Not too satisfied

Not satisfied at all

Participants also repoed high satisfactioevelswith contractors from JACO who pigf the units for

recycling, with only 1% reporting dissatisfactias shown ifrigurell. The sole surveyed participant

gK2 gl a
him/her.
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21 Significant at p<.05 using Wald binomidést.
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Figurell. Satisfaction with JACO Contractor
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Program and administrator staff noted that the SYLR Program rarely received customer complaints. Pick
dzL) a0 FFQESHZRSO2 FLIHZE $RA 1t 2SR GKSY (2 0O2YYdzyA Ol
enabling all involved parties to communicate eéfitly 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 oluded with the kits helpfulas shown ifrigurel2. Just over haldf
the customers who recalled the informational booklet included with the kit reported they foliowe
advice the bookleprovided(53%, n=43). Actions taken by participants inctlde
1 Adjusting thermostats and temperature settings on water heaters, refrigeratord freezers
1 Adding insulation
1 Upgrading to efficient lighting (CFLs and LE®¥Y])

1 Turning off and unplugging electronic items when not in use.
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Figurel2. Helpfulness of Energy Information Included with Kits
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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,rawd influential their participation in SYLR was in their
decision to participate in other programs. Twempigrcent(n=126) of SYLR participants said they had
already participated in another Pacific Power program

Figurel3shows that 52% (n=25) of participants who pap@ted in another program said that their
LI NGAOALI GA2Y Ay {.[w 61 a& adBSNE
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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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Figurel3. Influence of SYLR Program on Participation in Other Pacific Power Programs
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The surveylsoasked rticipants how likely they would be to participate in other energy efficiency
programs based on their experience patrticipating in theRSjrogram. A majorif$1% n=119) said

they would be much more likely to participate in other programs, while only 4% said they would be less
likely to participateand 8% said they would be neither more nor less likely to participate in other
programs Figurel4 shows the results

Figureld. Likelihood of Participating in Othdenergy EfficienciPrograms
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The survey asked participants if they have taken any additionabgsawing actions outside of
participating in Pacific Power programs, and how influential their participation in SYLR was in these

37



additional actions. Anajority of surveyed customers reped taking additional energysaving actions on
their ownaside fromparticipating in utilitysponsoredncentiveprograms(56%, n=122However,12%
(n=66)of participantswho tookadditional actionslso stated that theyeceivedPacific Poweincentive
rebates foritems theyhadpurchased The most common actions takdxy participantsvho reported
taking action outside of incentive programere lighting upgrades (32%, n=68),si®wnin Figurel5.

Figurel5s. Additional Actions Taken by Program Participants
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Figurel6. Influence of SYLR Program on Additional Actions
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Figurel7 combines responses from the previous questions about eneffigiency actions taken

GKNRdzAK dziAfAde LINRPINIYA 2N 2y (KS Odzali@¥6RNa 26y
participants(38%, n=126) have alreaggrticipated in other energy efficiency programstakenactions

on their own which were influenced by the SYLR Progharather 47% oparticipantshave not taken

additional actions influenced by the SYLR Prograparticipated in other energy efficiency programs,

but say they are more likely to participate in energy efficiency programs due to their experience in this
Programwhile the remaining 15% of participaritave not taken actions influenced by the programd

are not likely to participate in other energy efficiency programs.

Figurel7. 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 paymentswiithin four weeks The remainder received paymeswvithin four

to six weeks. Participants were asked if they recommeritie SYLR Program to their friends, relatives
and colleagues’8% (n=117) reported that they recommended the program.

When asked if they wouldaveparticipated in the SYLR programitiidid not offer amonetaryincentive,
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 incentiviesa recent evaluation for California Cadmus noted that
after Southern California Edisonateased their per unit incentive for refrigerators from $50 to $35,
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