Refrigerator

Retirement
Program

2014 Report

YUKON
ENERGY

Energy, Mines and Resources




Overview

The Refrigerator and Freezer Retirement Pilot Program launched June 2011, as a partnership initiative
between the Government of Yukon’s Energy Solutions Centre (ESC) and Yukon Energy Corporation (YEC).
The purpose of the two-year pilot program was to reduce the residential energy load of Yukon
communities by incentivizing the retirement of older, inefficient refrigerators and freezers as part of a
Yukon-wide Demand Side Management (DSM) initiative. In April 2013, the Refrigerator and Freezer
Retirement Pilot Program evolved into the Refrigerator Retirement Program, with rebates for freezers
no longer offered due to the limited energy efficiency gains related to retiring those appliances.

The 2013-2014 Refrigerator Retirement Program incentivizes the earlier retirement of older, less
efficient refrigerators by offering a S50 incentive to the client to participate in the program and by
covering the transport of the appliance to the landfill (569) and the landfill tipping fee costs ($40). The
total value to the client is approximately $160. At the landfill, the appliance is decommissioned, the
refrigerant is removed and the white metal is recycled.

To date the program has been successful in retiring 551 appliances and realizing an estimated 991,000
kWh in lifetime energy savings and $110,000 in lifetime client cost savings. The program has achieved an
average energy savings cost of $0.169 per kWh which compares favourably to the Yukon government’s
avoided cost of supply target of $0.21 per kwWh).*

Results

A total of 492 clients have participated in the
program and have retired 551 appliances since the Appliances Retired

launch of the pilot in 2011. The busiest months for 1t 250

the program have been the fall with an average of 26 147 154
154

appliances collected in October over the last three

years. Retirements peaked in December 2012, when 107
49 appliances were retired, 38 of which were owned 40 19
by a non-profit housing organization. The 2012-2013 “ “

fiscal year was the peak year to date for the program

_ _ _ _ 2011-2012 2012-2013 2013-2014
with 250 appliances retired. Over the last fiscal year,

participation dropped 38 per cent with 154 W Refrigerators M Freezers
appliances collected in 2013-2014 (note that 2013-

2014 was the first year that freezers were no longer collected).

! Energy savings cost is a ratio that measures the cost of the program versus the lifetime energy savings achieved by the program. The avoided
cost of supply is the point where it costs more to save a kWh of electricity than it does to produce a kWh through the development of new
power sources. For a complete description of assumptions and calculations see Appendix A.
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When comparing refrigerator retirements, the

program grew from 107 refrigerators collected in Refrigerator Retirement Ratio
the first year with 58 refrigerators permanently 12%

retired (rather than replaced), to 211 refrigerators 31 14%
collected in the second year with 31 refrigerators 39% 6
permanently retired and declined in the last fiscal s 1o

year with the collection of 154 refrigerators with 148
only 6 refrigerators permanently retired. &9

Program energy and cost savings are based on 2011-2012 2012-2013 2013-2014
whether the client is intending to permanently HEreplace Hretire

retire the refrigerator (e.g. in the case of an older,

inefficient beer fridge in the garage) or whether the client is intending to replace the refrigerator with a
newer, more energy efficient model. In the case of a permanent retire, lifetime energy savings are
calculated by multiplying the historical energy use of the appliance by the years reminaining in its
lifespan.” If an appliance is older than 13 years, a five-year multiplier is used in instead to calculate
energy and cost savings. The five-year multiplier assumes the operating life of the appliance was

shortened by five years — -
Lifetime Client Cost

due to the program Annual Energy Lifetime Energy Savings ($0.1275 /

incentive. In the case of an  Action Savings (kWh) Savings (kWh) kWh)

appliance replacement, the Retire Refrigerator 657 3,285 $419
Replace Refrigerator 258 1,292 $165

lifetime energy savings are -
Assumes 18 year old refrigerator (program average).

calculated by subtracting Assumes new Energy Star replacement refrigerator (Annual Energy Use - 392 kWh).

the average energy use of
a new, energy efficient Energy Star refrigerator from the historical energy use of the retired appliance
and that result is multiplied by the remaining years in its lifespan, or by the five-year multiplier.

Lifetime energy savings for the 2013-2014 Refrigerator Retirement Program are projected to be

256,000 kWh based on 154 refrigerators retired with a lifetime client cost savings projected at $33,000.
Lifetime energy savings were down 118,000 kWh from 2012-2013 when 374,000 kWh of lifetime energy
savings were achieved. This marks a

decline of 32per cent in energy Total Appliances Lifetime Energy Lifetime Cost
savings between the two fiscal years Retired Savings (kWh) Savings ($)
which corresponds to the difference 2011-2012 147 360,598 )5

) i o 2012-2013 250 374,417 $40,437
in total appliances retired in those 2013-2014 154 255,690 $32,600
years — 155 appliances in 2013-2014 551 990,705 $109,819

and 250 appliances in 2012-2013. The lifetime energy savings are not directly proportional between
fiscal years due to the age, energy use and types of appliances retired (in 2012-2013 both refrigerators
and freezers were included in the program).

2 NRCan identifies 18 years as the typical lifespan of a refrigerator.
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To evaluate the cost effectiveness of the Refrigerator and Freezer Retirement Pilot Program, the cost of
the program can be compared against the avoided cost of supply. The avoided cost of supply “is the
marginal cost to produce one more unit of electrical energy.”* Yukon government has identified $0.21
per kWh as the target avoided cost for the Yukon Integrated Grid. The Refrigerator Retirement Program
averaged $0.169 per kWh cost savings for the 2013-2014 fiscal year® which compares well as it is four
cents below the government’s targeted avoided cost. To further lower the energy savings cost of the
program, either the lifetime energy savings must increase (by increasing the age limit of retired
refrigerators) or program delivery costs must decrease.

The Refrigerator Age and Energy Savings Cost Savings chart identifies the optimal refrigerator
retirement age at 14 years old. At this age the retirement cost savings falls below the avoided cost
target of $0.21 per kWh. Note that the cost savings do not trend down in a smooth progression but tend
to step up and down in small increments. This is due to the differences in annual energy consumed year
to year by the individual refrigerators that make up the yearly sample. The total energy consumed by
those appliances is averaged out to give a historical average energy consumption for that year. Two
bumps to note in particular are the

bump up for five year old refrigerators Refrigerator Age & Energy Savings Costs
(refrigerators manufactured in 1989) and ¢ 509

the bump downward for 11 year old $0.400
refrigerators to 14 year old refrigerators
(2003 to 2000). These bumps are due to

energy efficiency gains and are amplified ~ $0.200
and/or dampened by the lifetime $0.100
multiplier. Please see Appendix A on $0.000

Assumptions for historical annual energy 7 81011121314151 192021222425263032354050
Age of Refr|gerator

$0.300

use data and the energy savings cost
calculation details.

Potential Program Revisions

The table below provides an overview of the effect of various measures to the program’s cost of energy
savings. Assuming program participation levels remain consistent from 2013-2014, increasing the
retirement age to 10 years, reducing the rebate amount by half (from $50 to $25) and reducing the ad
costs by half results in an energy savings cost of $0.120 per kWh. These changes would have the effect
of making the performance of the program more attractive on an avoided cost of energy basis, however,
participation would likely be negatively impacted as these measures might act as barriers to client
participation.

® “Avoided Costs (Incremental Costs),” North Carolina Sustainable Energy Association,
* Energy savings cost = (Rebate + Transportation cost + Tipping fee + (Total fiscal year program advertising cost / Total fiscal year refrigerator

count)) / Lifetime energy savings.

2014 Refrigerator Retirement Program Report - May 2014
Yukon government - Energy, Mines & Resources — Energy Solutions Centre Page 3 of 10


http://energync.org/assets/files/AvoidedCosts.pdf

Energy Savings Cost
with 1/2 Rebate and

Energy Savings Cost
with 1/2 Half Rebate

Energy Savings Cost

Energy Savings Cost with 1/2 Ad Costs

2013-2014 Program ($/kwh) ($/kwh) ($/kwh) 1/2 Ad Costs ($/kWh)
5 yr retirement age $0.169 $0.147 $0.156 $0.134
10 year retirement age $0.154 $0.134 $0.140 $0.120 4

The challenge in introducing revisions is in finding a balance between minimizing the cost of energy
savings while optimizing client participation. In terms of minimizing the cost of energy savings, raising
the age of retirement and lowering the rebates and advertising costs will have the greatest impact on
lowering the cost of energy savings. Maintaining the program’s current status quo or increasing the
rebate or advertising costs might facilitate client participation at or near current levels.

Advertising appears to be one area where costs can be trimmed. In 2013-2014, advertising represented
16per cent of the Refrigerator Retirement program budget. Despite a $1,500 increase (33 per cent) in
the advertising budget, total appliances collected in 2013-2014 declined by 38per cent. Furthermore, as
part of the program, clients participate in a survey that asks them to identify how they heard about the
program. Approximately 32 per cent of clients identified word-of-mouth, 26 per cent identified in-store
promotion, 17 per cent identified newspaper advertising and 11 per cent identified the web (ESC
website, online advertisement) as their main sources of information about the program. To reduce
costs, some targeted cuts to advertising could be made such as discontinuing newspaper ads and
focusing on lower cost media such as word-of-mouth, in-store promotion and online advertisement.
See Appendix C for advertisement campaign for 2013-2014.

This report recommends a two-step approach be taken that addresses the cost of energy savings while
balancing the impact on client participation. These two steps are:

1. Raise the required age of refrigerators to 10 years, and

2. Reduce the advertising budget by $2,000 to $2,500.
Instituting these measures will lower the cost of energy savings from $0.169 to $0.140. The cost/benefit
of these measures are summarized in the table below.

Measures
Raise retirement age of qualifying
refrigerators to 10 yrs.

Reduce advertising budget by
$2,000 to $2,500.

Benefits
Limits retirement of newer
refrigerators which are, on average,
energy efficient appliances with
energy savings costs that are higher
than the government avoided cost
target of $S0.21 per kWh.

Lowers advertising costs and
improves average cost of energy
savings.
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Costs

Limits number of refrigerators that
qualify for the program.

Introduces potential for free-
ridership (participants exaggerating
age of refrigerator to qualify for the
program).

Potential negative impact on client
participation.
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Budget

The 2013-2014 Refrigerator Retirement Program is operated as a partnership between ESC and YEC. As
per the 2013-2014 Contribution Agreement, ESC is responsible for administering the program and
providing half the funding while YEC is responsible for providing the other half of the funding, upon
receipt of an interim or final report. Total projected appliances to be retired in 2014-2015 is set at 125
with a total budget estimated at $21,750.

Fiscal Year Units Unit Value Rebates Transport Tipping Fee Ads Total
2014-2015

. 125 S50 $6,250 $8,500 $5,000 $2,000 $21,750
(Projected)
2013-2014 155 S50 $7,750 $10,538 $6,200 $4,508 $28,996
2012-2013 250 $50 $12,500 $17,405 $8,750 $3,000 $41,655
2011-2012 142 $50 $7,155 $9,095 $5,040 $3,164 $24,454 N
Conclusion

To date the Refrigerator Retirement Program (and its predecessor, the Refrigerator and Freezer
Retirement Program) have been successful in retiring 551 appliances and realizing an estimated 991,000
kWh in lifetime energy savings and $110,000 in lifetime client energy cost savings. Based on the avoided
cost of electricity, the program comes in at $0.169 per kWh which is a favourable result coming in under
Yukon government’s avoided cost target of $0.21 per kWh.

It is recommended that the following items be considered as revisions to the Refrigerator Retirement
Program to further lower the program’s energy savings costs.

e Increase the required age of refrigerators from five years to 10 years. Increasing the age
required to 10 years would lower the 2013-2014 program energy savings cost to $0.154° per
kWh and reduce the retirement of newer, energy efficient appliances.

e Consider decreasing the advertising budget from $4,500 to $2,250 to further reduce the
program energy savings cost to $0.140 per kWh.

e Develop an Evaluation, Monitoring and Verification (EMV) report on the Refrigerator Retirement
Program to provide a detailed evaluation of the economic impact and the continuing viability of
the program.

Note that these adjustments would also have the effect of introducing barriers to the program which
may decrease client participation. With the implementation of the recommended revisions to the
program and the implementation of a more detailed EMV report, the program can continue to operate
with strong energy savings costs and continue to generate energy and cost savings for clients and
contribute to ESC and YEC’'s Demand Side Management objectives.

> Please note that increasing the retirement age to 15 years would lower the energy savings cost further to $0.118 — an attractive proposition —
but one that raises the issue of monitoring whether clients’ refrigerators are, indeed, 15 years or older. Most clients can estimate whether their
refrigerators are 10 years or older. Clients would be harder-pressed to identify whether their appliances would fall between the 10 and 15 year
mark. Independent verification of the age of the appliance is not fiscally feasible.
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Appendix A - Assumptions

Average Annual Energy Average Annual Energy

C ption ENERGY C ption ENERGY Tier Elecrtricity
Year|~+!| kWh/y~ Year |+! kWh/yr |~ Year ~ | STAR Refrigerator (kW |  STAR Freezer (kWh) ~ Year |+ ($/kwh) |~
2009 430 2008 375 2011-2012 430 323 2011-2012 0.102
2008 467 2007 384 2012-2013 449 395 2012-2013 0.108
2007 483 2006 380 2013-2014 392 /] 2013-2014 0.1275 R
2006 481 2005 386
2005 469 2004 373 NRCan Searchable Products list YECL Rate Schedules
2004 478 2003 369 http://oee.nrcan.gc.ca/pml-Imp/index.cfm?action=app.welcome-bienvenue
2003 487 2002 368
2002 506 2001 384
2001 559 2000 391
2000 640 1999 383
1999 646 1998 382
1998 654 1997 377 Cost Savings Rate Calculation
1997 657 1996 377 (Total Cost of Program per Refrigerator) / (Lifetime Energy Savings)
1996 640 1995 382
1995 642 1994 389 Cost Savings Calculation for Refrigerator Retirement
1994 650 1993 402 Rebate + Transport + Tipping Fee + (Advertising / refrigerator)
1993 720 1992 449 Annual Historical Energy Use * Remaining Lifespan
1992 902 1991 445
1991 931 1990 445 Cost Savings Calculation for Refrigerator Replacement
1990 956 1989 445 Rebate + Transport + Tipping Fee + (Advertising / refrigerator)
1989 875 1988 445 (Annual Historical Energy Use - Annual ENERGY STAR Energy Use) * Remaining Lifespan
1988 951 1987 445
1987 952 1986 445
1986 985 1985 445
1985 1012 1984 445
1984 1014 1983 445
1983 1044 1982 445
1982 1042 1981 445
1981 1065 1980 445
1980 1048 1979 445
1979 1305 1978 445 R
1978 1305
1978 1305 Average annual UEC of freezers, 1990-2008
1978 1305 Energy Consumption of Major Household Appliances Shipped in Canada, Trends for 1990-2008
1978 1305 http://oee.nrcan.gc.ca/publications/statistics/cama10/appendix-1.cfm?graph=3&attr=0
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305
1978 1305

Average annual UEC of refrigerators, 1990-2008
Energy Consumption of Major Household Appliances Shipped in Canada, Trends for 1990-2008
http://oee.nrcan.gc.ca/publications/statistics/cama10/appendix-1.cfm?graph=3&attr=0

Average annual UEC of ENERGY STAR qualified and non-ENERGY STAR qualified major household appliances, 2000-2009
Energy Consumption of Major Household Appliances Shipped in Canada, Summary Report —

Trends for 1990-2009

http://oee.nrcan.gc.ca/publications/statistics/camal1l/appendixa.cfm?attr=0

1989 to 1979 from Waptac
http://www.waptac.org/Refrigerator-Guide/Energy-Use-Data.aspx
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Appendix B - Refrigerator Retirement Form

Refrigerator Retirement Program

Protocol

Please collect the information from the client in the form below. Inform the client of the following program details:

« Confirm with the client that their refrigeratoris} is 5 years or older and in current use.

+ Once we collect and submit their information, A-1 Delivery will contact them within the week to schedule the
pick-up of their appliance(s}.

* A-1 has busy wesks and if they haven't contacted them within 7 days give us a call. We will contact A-1 for them
and place the client on a priority pick-up list.

+ The client will be emailed a Client Application Form that they must print out, sign and date and give to the A-1
driver. Or they can leave the signed form inside the refrigerator for the driver to collect.

* (If the client does not have email they can download the form from our website
{www . energy.gov.yk.caffridge_freezer_retirement.html) or stop by the office.

« Appliance and rebate processing may take 5 to & weeks.

CLIENT INFORMATION
5/28/2014 =

First Name Last Name

Pick-Up Address
and Instructions

Mailing Address
City/Town Whitehorse Postal Code Y14
Phone(s) (867} Client Email

APPLIANCE DETAILS

1st Refrigerator Replace Refrigerator |E| . Hefriger:f::: *

2nd Refrigerator Mone |E| Age 2nd Refrigerator 0

How did you hear about the Refrigerator Retirement Program? Please select... |E|

Will transport appliance o landfill and collect tipping fee for

later re-imbursal. " Self Transport

Upload to SharePaint
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Appendix C - Advertisement Campaign for 2013-2014

In 2013-2014, advertisement for the Refrigerator Retirement Program appeared in the print editions of

the Yukon News and I’Aurore Boréale newspapers as well as online using Google Ads. There were two

campaigns. One from September 13 to December 13, 2013 and the other from January 15 to February

28, 2014. All ads encouraged people to contact Energy Solutions Centre or to get more information on

the Yukon government webpage for the Refrigerator Retirement Program.

The Google Ads were divided into two categories: the Display Ad which was a leaderboard and three

different Word Ads which would appear based on searches in Google. It is important to note that the

word ads compete with one another and the one that gets the most clicks is seen more often in the

rotation. All online ads allow for the tracking of statistics outlined below. Ad appearances are also

determined by budget allotment.

Online Ad Timeline Clicks Impressions

Display Ad September 1 to 30 164 119,424

October 1 to 31 164 154,150

November 1 to 30 210 146,746

December 1 to 15 132 54,608

January 15 to 31 134 67,186

February 1 to 28 226 155,701

Totals 150 days 1,030 697,815

Word Ad — Out to Pasture September 1 to 30 1 1,034

October 1to 31 0 275

November 1 to 30 0 148

December 1 to 15 0 40

January 15 to 31 8 2,005

February 1 to 28 3 3,215

Totals 150 days 13 6,717

Word Ad — Retire that Ice Box September 1 to 30 0 827
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October 1to 31 9 3,163

November 1 to 30 11 2,729

December 1to 15 6 1,793

January 15 to 31 0 802

February 1 to 28 0 427

150 days 26 9,741
Totals

Word Ad — Yukon Fridge Retirement | September 1 to 30 13 3,077

October 1to 31 4 1,028

November 1 to 30 0 1,316

December 1 to 15 0 181

January 15 to 31 3 1,420

February 1 to 28 1 1,747

Totals 150 days 21 8,769

Clicks = when a user interacts with the ad by clicking on it.
Impressions = indicates how often ad appears on search results or website on the Google network.

Yukon News and the I’Aurore Boréale print ads:

= £ \ . Y |l S iquez avc?xc(entredcssmuuons
ﬁ f il 1 (e L ymun
@L \ @@ |- Contact the Energy Solutions Centre [\ !‘Q@Q/ i:’;g;g.qjespcurfaire ramasser votre
! ™ to retire your refrigeratorand get: ! 228 i Cieurfrigo et recevez:
: | A SQ : i )
f [ 2 . §50perappliance {maximum .ﬁ\ A\“H@B\ s ‘:)i’/@‘ - 505 par apparell maximurn de
{ |~ twoappliances), deux appareils),

. p i e
. Free pick up, transportation and service gratuit de ramassage et d

! ’ 2 " drop-off of your oid applianceis) 1 U @ S ‘! > @ " fransport de vos vieux appareils vers

atthe fandfill,and n denarge municipale,

ippi | | [ S t des droits de déversement
Y he landfill tipping fee | [ A \5 x + palement des ¢
i P“’"'cmif_lomfr‘.gemntand i S A N fcouvre les frais de recyclage du fluide
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| 1 y
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¥ i \ nir W »
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| ot gt as | programene st S
i o : = contact the Energy smutmns_gcntrc \ ws:ncmumquﬁl Svoc le Centre des s

old, inefficient refrigerators cost | . 31:357) 393 7063 o 1 800 661-0408 | Un vieux frigo coate plus cher 3 co

5 G ancrgétiques au 867-393-7063 ou, sans
more to operate and consume I ext.7063. faire fonctionner et consomme B 1.800-661 0408, poste 7063.
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Energy Star® appliances. t
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Online Google Display Ad — Leaderboard (dynamic with three images):
Image 1:

re:ife vour oo ¢ri09

You'll get $50, FREE pick-up
and delivery to the city landfill.
We'll even pay the tipping fee.

You'll get $50, FREE pick-up e
and delivery to the city landfill. @
We'll even pay the tipping fee. vy Yoakeon

Fnargy, Ninss and Rsecucas

Google Word Ads:

Out To Pasture

Get $50 for old fridge

Take part in our retirement program
We'll pick up & recycle it - free!

Retire that ice box

Get $50 for old fridge

Take part in our retirement program
We'll pick up & recycle it - free!

Yukon Fridge Retirement

Get $50 for old fridge

Take part in our retirement program
We'll pick up & recycle it - free!
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