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Estimation of Potential Supply of Offset from Household
Electric Appliances

Hyun Joung Jin*, Jeong In Kim**, Eun Young You*** and Seo Hwa Park™****

ABSTRACT : A more detailed design of offset system is needed according to the emission trading system
started in 2015. This study aims to estimate the supply of potential offset that can be secured by expanding
high-efficiency household electric appliances. The target commodities for analysis are three different
householding electric appliances: TV, washing machine, electric fan, refrigerator and air conditioner. By
using the ARDL model, we estimated the coefficients of diffusion of these high-efficiency appliances
from 2016 to 2022. Then, the potential supply of offset was drawn by calculating the amount of electricity
saving by efficiency improvement and by applying the rates of carbon exchange. Supposing that the
electricity savings rates of high-efficiency appliances are each 10% and 20%, the accumulated carbon
decrement in 2022 was respectively 361,899CO,t and 723,797COxt. The appliance that showed the
biggest carbon decrement was air conditioner, and the second biggest was refrigerator and the next was

TV, followed by washing machine, electric fan.
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o |1137.704]-1270788 ™| 4940663 | 6910850 |-2465572 |-1307.555(2224.209™ |-12326317 | -122.182

Y, | 1414 - 1.128™ | 0.412" - 0.780"" | 0.935™ - 0.801""

Yoo |-0.466%%| - - - - -0.225 - - -

noh, - 0.0117" | -0.000" - 0.001"" | 0.000%* - 0.002”" | 0.000
T - |3omsw™| - |1724167 - - - - -

R’ 0.95 0.86 0.94 0.96 0.96 0.98 0.96 0.92 0.97

AIC | 15.716 | 16904 | 15951 | 14.846 | 15.017 | 14.066 | 16.202 | 17.170 | 16.247

SIC | 15865 | 17.053 | 16.101 | 14.995 | 15.117 | 14.265 | 16302 | 17.269 | 16.397

RMSE |1964.049| 982.913 |1175.440| 438.523 | 401.298 | 325.353 |1019.518|1177.176|1087.544

MAPE | 8419 3.848 5.061 3.688 2.493 1.887 3.157 3.667 3.302

= *p<.10, **p<.05, ***p<.01. SICE Schwarz Information CriterionS 2Jn|gh
o Eguo] AR AAkel ok wae ofnjg.
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)
r
0

(® 2) 71717| 2S04 ARDL =8 Zit (A1)

S EN| WA oflojxd
EAA] AR DL ARDL AR DL ARDL
o 1145.167° | -22612.247 | 1141.0737 | 311352 | 36570.85 | -4929.456
Y 0.943"" - 0.565"" 1.053"" - 0.838""
Yooy - - . . . .
noh, - 0.002™" 0.000" - -0.002" 0.000
T - -567.849" - - 1449.893"" -
R2 0.98 0.97 0.98 0.99 0.98 0.99
AIC 14.094 14.132 13.975 15.124 15.338 15.175
SIC 14.194 14.281 14.124 15223 15.488 15.325
RMSE | 329.106 245.795 304.376 514.525 449.296 506.087
MAPE 1.687 1.182 1.607 6.324 8.692 6.358

Z: "p<10, "p<.05, “'p<.01. SIC:= Schwarz Information Criteriong ©]u]3},
DL =W A} Aaigte] 23k mge ofu|gh

WA TVE B, AR ¢ Al 712 28 disia 22 0.95, 0.86,
0942 UpEhg=r], of= wao] Agelo] Avbdog w2 WIS AN} o=
o312 ekels £712)9] RMSES} MAPE: DLR#o] 714 27 Ll Alet
7% R ol Al 71X maol disiAl 22 0.96, 0.96, 0.98% A ek,
RMSE®} MAPE 7t 25 ARDLEHO|A 714 27 vehde). A%71% 7 ol
A 712 m&ol| disiA zHzE 0.96, 0.92, 0.97=2 =7 LePgon], RMSE2 MAPE
2k w AR 7P 2 ek Waae] ARAGR?) ke Al A B
H WE 097 ooz Mmelo] &8 Ao Uepton], RMSES MAPE Zhe
DLEFo] 714 whe Ao vepirh. ofojzle] ARAR?) 3k A Al 71A] =
3 w008 o4tom Auelo] % AR UETh MAPEZLS AR®Ho] 714
Wi, RMSE Z-& DLEFo] 7P e Aow thepdth

%212 Trtels $429) RMSES 7|20 Aet7|o] % ARDLEH, A
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ThEE FADI7I] B AN BIY 2

719 49 AR®F, T TV, WAL, oojxle] %9 DLEF | A& o]-§s}
o] AARFHSZS 2016 WHE 2022E71A] of =

2, A5t 2 ZAGS A%

o B A TR 7HA71 710 Al 78 olelol sl 7ha7]7)e] Se
= gk A Felo] Z7bErh mebd ARE X Aulag 71Eve] A 7]
shis 7}A17]7)8et okt mAHs 7171 7]olE HgE7] o] F 7x|e] @A
425 =] Etsof ath. olo] Al B LAYSE ofele] 4] (5)ol AAIH B

ST, =5+ R, Q)

A7|A ST= A1 A At 9 wAldi=E 2vlstH, S (ARl AEAl
7Vt B4 AlTF BguS), 18a R AAe] wA4LE ou)sit).

A A 20 201149 7FA7]7] HEE U 71AHL A 283 2AP 2F=9
7188 71718 Bt AR A TV 6.62, AlE7] 6,994, AF7] 7.074, ¥4
7.00%, oflojxd 5.92d 02 AKX Ee] Qrk ol (Aol AlgtR FtufstAL mA
ol FAH THAZIZIZF ‘AR o] o] A E[ojof k2 oudtth o7A
BAARE S uldtth webA kel 244 (Dol s Atsd AT A=<
| 2+ HekE At ddie= 7Sk, 7171 et ARTIZE ool Alqte Y
P AA71719) wAg S 2FFste] Alqt B RAH(ST)E s 1 2
© <3 3>of AAE o] Uk

=

8) A4ZEAF7E 2012 12 “BE&A 712 814 e Sl wel TV, ¥R, AlE,
A7IE 5 8 7?*7]7]4 AYA &B|EE 70l HFE ek Uk
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3. 7FA71718 oA A7k o=

(B 3) Al & WHti4 oS Zot (T o)
Ax TV
A5HS,) DA(R) A D WA(ST) 5% AlEF3T
2016 346,888 579,935 926,823 926,441 927,205
2017 296,034 1,101,438 1,397,472 1,397,090 1,397,854
2018 240,331 1,289,289 1,529,620 1,529,238 1,530,002
2019 178,744 578,578 757,322 756,940 757,704
2020 168,964 487,495 656,459 656,077 656,841
2021 168,813 437,131 605,944 605,562 606,325
2022 168,964 391,431 560,394 560,013 560,776
AEt7]
ATHS) TA(R) AT D WA(ST) 5% Al=|47t
2016 347,683 196,596 544,280 544,186 544,374
2017 307,925 233,282 541,207 541,113 541,301
2018 280,588 495,531 776,119 776,025 776,213
2019 265,521 390,338 655,859 655,765 655,953
2020 259,490 385,822 645,312 645,218 645,406
2021 258,169 306,250 564,419 564,325 564,513
2022 258,503 373,491 631,993 631,899 632,087
AE7]
AITHS,) WA(R) AT E WA(ST) 5% Al=|47t
2016 322,399 223,262 545,661 545,375 545,947
2017 301,589 223,262 524,851 524,565 525,137
2018 282,123 223,262 505,385 505,099 505,671
2019 263,913 276,126 540,039 539,753 540,325
2020 246,879 1,205,771 1,452,650 1,452,364 1,452,936
2021 230,943 367,202 598,145 597,859 598,431
2022 216,037 343,500 559,537 559,251 559,823
g
A1THS) WA(R) AT E WA(ST) 5% A=Z43t
2016 127,124 184,358 311,482 311,382 311,582
2017 114,634 312,436 427,070 426,970 427,170
2018 100,954 358,571 459,525 459,425 459,624
2019 85,829 184,025 269,854 269,754 269,953
2020 83,427 161,656 245,083 244,983 245,182
2021 83,390 149,287 232,676 232,577 232,776
2022 83,427 138,063 221,490 221,390 221,589
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EE X719 Ml i SEH FE

o

(B 3) A & uxci+ ol 2t (A1) (Et2L: o)
ofle1zd
ATH(S) WA(R) | AE S WAST) 5% Al=-7k
2016 737,886 679,248 1,417,134 1,416,968 1,417,301
2017 750,681 548,032 1,298,713 1,298,546 1,298,880
2018 764,697 500,766 1,265,463 1,265,296 1,265,630
2019 780,193 679,590 1,459,783 1,459,616 1,459,950
2020 782,654 702,507 1,485,161 1,484,994 1,485,328
2021 782,692 715,180 1,497,872 1,497,705 1,498,038
2022 782,654 726,678 1,509,332 1,509,166 1,509,499

A& FAEZE 20129 129 ‘qa&7e] 7|13 28489 APt
2h, TV, $AaL, AlEt7], A7HE & 38 7H71719] ol|A] A
= 73S Qlek TV, Al2glofol, A WAL 59 o|A] 48lag 15+ H
10% o= th a3t o] 7§74 eto] 2013 QK8 Al E Uk wepA HAE7]7]
&7)0] Zshdol whef, AEARY o]%o] M7|ago] wobl Ao EAE
ok wEpA & Aol A 71Ee] FHlE e 7717 F A aes gl
& 771712 QIR S arefskA] gL, Al B wAtiSol] sid = 7H7]
715 oA age] & 71712 wAlste A& 7Hgsto] ol|A] Aidds APk
A} g}

Had 771719 7] A(kWh)2 At 9 A dise, Hd-85H(W), Azt A

woto] vk ol Al(6)o s AR 4= ok

sHd

°f

o

ﬂﬂo _ﬁ‘cl

M oot

_

7]

N
o & &

:

‘I){I

i xo

ES; = sp; < (ST, < W, x TH,) (6

9) “E&T 7IAA SE oIk BTl B 1 ALl oix] B o AF Llakz 1A
% ofui Aol 83telsto] Wasiti AL AARATo] 1As}e] A e ot AHTIAAo] K e =
SEEOR, ANARRS TNk AB AUR) LHIEE EL g u2 o] sulEk

F(-SEH REA, ALY B elelate] BAREF R AL, S5 /1% vLAEe
e A B A 58 1 geos
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o7|A EBSi iEEo) AHe) o] W ofulstn, sp i iR o] A
W8, ST iB2O) el A U RAYSE ojulsin], W iR o,
TH: iB%0) A7k AHEAIZES ojulate

<3 420 LX) AH|EE 35F AF W3 1539 AFS A7) BdEol A
Ao} Gk £ Aol o x] AnlEg 7ol thE ekel AHSte] Wi
ol o] At B TAISEE olg3te] Al WEol, Al 71zl HetE
S5 2k oUX) B8] Aol7h WA BolE Ao AT ARES 10%8} 20%
5 7HA) Al e Zpgskaa sk S o) BN E Asks Zol] wie,
AT L TAN 7175 BE oux A 15T ABOE WA HOR

Y

(B 4) 2t 7HH71712] o x| B AME 28t Atz

TV ANE] A7 T ool
B AHHE (Wh) 162.8 215.5 59.0 57.0 1750.3
7t Bt
7k /\}%}\]7&* ) 1,837 237 593 8,760 206
74 Hat
A7k /\}%—Ef W) 298,623 58,253 34,952 499,608 357,768
. 50.4% 26.9% 15.6% 20.4%
oz aHjag ok ok Z ok ZoF
3o A dE Lok
lea AlEe] A7lad | 42917 10kg 7001 oo

AR ASANL 20119 ] waE D A8 e 2AL
Yoy x| el e a8 E £ 0|A| http:/bpms.kemco.or.kr/efficiency system

o]E HIFLE So] <& 4>9f AmES A (6)°] AEsto] A 9 wA e
e = A= 7 ouA] e FAEHAL O At <& 5>l AAH o
ATk EQE o2fet Alqt B wAHTE 77719 871 4t =AE Aol] o
woll, 2015358 2022870 S A= #2E 15 77172 19k oflvA] &

U FAA7E <3k 5>0l A= o] Aot FA2 FatA]l FHH A 7k 6l

5
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I1EE TXZ1719] B M SSH

AN Aatell A TV, AE7), AE719] 4% 1 A7 S71ekA] ¢l 522 vt
%ﬂ—t— HES Holil Ql=d, o= <3 1> A" AAH o] 777152 1993
420139 2A7|7F S0t RS} AlLs|A] Zrlsks mo] ofd Z27ke] ms

S 7HA7] wiolth TVE] %% 20068 7|20 & 5o HaS Kol glom,
HE7= 2011974 Z7181h7) 2013W0)) ghashs B2 Holx 9t} mela
HE719) 79 2000971 27kt 20110 2A] slekslola, 1 & 20134
thA] Z71ele m4e Kol|a gk

4. 7PA71714 &4 AE 34

<3 5>of AAJH ollvA] HUFS TR SIRE gho] <3E 6>of A E|e] glrk
o] Zre AP7 4 20109 ARREHO) 7|20 2 co]Absleka A7 = 717 7)<
oA Mg x Ao ojikshga HiEA|S> 04705 CO/mWh'E ©]-8-3lo] Al=
oAt

20165 15+ 7H71718 it 7oAl Hatrgoll sfds= 71kt
T 10% 22 20% A3 sk o]Zlo] sidshs v I NE = A
7PgsHoiet. eHRRelA AT ZAE, AA7)7EE ARl &
woll tel sids= 2el 0¥ 7Hdskgitt 6139 7IZtES AAste Aol
w2ol 22| Ak QlolA] 61 Feoll= o] M) 155 7H7] 7] =] Algt 9 1A
Z A GBS Aefstolof gk sHAIRE 6| Fof o] 7Hd7]717F thA] A E=
A& sk Az AE7] wigol, Ait W wAlR A% SRS AR 55
of wgt AR FHste] Haj= A §le Ao A

10)

I
T,

B W, Aba, slelERto R TRt WA At Sujialge] 484 o

WL Aol o] HE Aol =, AT A4t k4 9 BAA] 17 A8 A A8
|<=2 7+ 0.4517 COt/MWh, 0.4705 CO.t/MWh oJt}t (A A4 201098 7]F). AMES A47)
A At B ol 4ol 4]t

R 1]r o
I

F_L.,_E
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V. 2 B

=7k - A7) 2A7RS S S5 gAe AT AR =AY e
AN

AAE7F 201592 E] AHEHA, LAZFA WY A
o

G4 B 29
wgo] B A= £ Baro] $21E|w gek. olo] et Al FeHY] S0
% % FHY £EL U AR WA Bag Aol

oo
S Flrl: o rlx

|, olw Au|A7F A ARSI Q= oUA] 2B|EESTE 7HA77|7) ofd
o

e} o] LEEH HA7171E Fufshs A ol2 gk ojuX Aziwkl g
& Azl dnht @ AR FAskaA} sholth 4ol AAEEY % ARDL

(B 5) ™= 715 71717 oA x| 2&E & L+uH|, =5

(T2l kW)
EEEL
A ™vi. | A= [ Az | wmn | oA
10% 74
2016 17,392,349 4,174,720 1,941,584 33,968,214 25,351,179
2017 18,173,706 4,173,656 1,941,584 33,254,289 51,069,871
2018 33,499,573 1,871,886 2,520,232 24,163,279 49,959,094
2019 24,089,217 2,796,539 1,975,862 29,444 817 48,271,609
2020 26,635,079 3,242,218 93,594 31,358,817 51,751,493
2021 24,923,413 3,109,897 2,188,192 33,007,626 53,782,923
2022 25,080,738 3,058,239 4,011,245 33,759,261 55,539,598
20% 74
2016 34,784,699 8,349,439 3,883,167 67,936,429 50,702,358
2017 36,347,412 8,347,313 3,883,167 66,508,579 102,139,741
2018 66,999,146 3,743,772 5,040,463 48,326,558 99,918,187
2019 48,178,435 5,593,077 3,951,725 58,889,635 96,543,218
2020 53,270,157 6,484,436 187,187 62,717,635 103,502,986
2021 49,846,826 6,219,794 4,376,383 66,015,251 107,565,845
2022 50,161,477 6,116,479 8,022,490 67,518,521 111,079,196
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JIEE FMX7|7|o A MM ZZ

af

I
oz

o

(E 5y M2 717 7487|7] olHX| MUY 2™ Ag+aH, =5 (L)
(B kw)
=3
Aw TV [ A= [ A3 | wAn oflojzd
10% 714

2016 42,109,600 8,598,142 6,243,975 87,723,652 98,888,959
2017 60,283,306 12,771,798 8,185,559 120,977,941 149,958,830
2018 93,782,879 14,643,684 10,705,791 145,141,220 199,917,924
2019 117,872,096 17,440,223 12,681,653 174,586,037 248,189,533
2020 132,355,911 18,436,474 12,173,240 179,670,995 250,781,968
2021 144,713,337 19,368,916 10,661,048 185,197,042 280,186,169
2022 152,401,726 18,252,435 12,730,709 184,988,089 310,374,588

20% 714

2016 84,219,201 17,196,283 12,487,949 175,447,307 197,777,919
2017 120,566,613 25,543,596 16,371,116 241,955,885 299,917,660
2018 187,565,759 29,287,369 21,411,579 290,282,443 399,835,847
2019 235,744,194 34,880,446 25,363,304 349,172,078 496,379,065
2020 264,711,823 36,872,948 24,346,477 359,341,993 501,563,934
2021 289,426,676 38,737,832 21,322,093 370,394,086 560,372,335
2022 304,803,454 36,504,871 25,461,416 369,976,179 620,749,173
(E 6) 153 71M7|7| ROHZ QI8 BIA MZE =X (B COu)

A 2 A =3
A | TV (A [AF7] [ 93 [ddeld | TV [ Mg [4%E71 | 933 | ool
10% 714 10% 714
2016 8,183 1,964 914 15982 | 11,928 | 19,813 | 4,045 | 2,938 | 41,274 | 46,527
2017 8,551 1,964 914 15,646 | 24,028 | 28,363 | 6,009 | 3,851 | 56,920 | 70,556
20181 15,762 881 1,186 | 11,369 | 23,506 | 44,125 | 6,890 | 5,037 | 68,289 | 94,061
20191 11,334 | 1,316 930 13,854 | 22,712 | 55,459 | 8,206 | 5,967 | 82,143 |116,773
2020 12,532 | 1,525 44 14,754 | 24,349 | 62,273 | 8,674 | 5,728 | 84,535 |117,993
20211 11,726 | 1,463 1,030 | 15,530 | 25,305 | 68,088 | 9,113 | 5,016 | 87,135 |131,828
20221 11,800 | 1,439 1,887 | 15,884 | 26,131 | 77,422 | 9,644 | 6,273 | 99,399 169,161
20% 74 20% 74

2016 16,366 | 3,928 1,827 | 31,964 | 23,855 | 39,625 | 8,091 5,876 | 82,548 | 93,055
2017| 17,101 | 3,927 1,827 | 31,292 | 48,057 | 56,727 | 12,018 | 7,703 [113,840|141,111
20181 31,523 | 1,761 2,372 | 22,738 | 47,012 | 88,250 | 13,780 | 10,074 |136,578|188,123
20191 22,668 | 2,632 1,859 | 27,708 | 45,424 [110918| 16,411 | 11,933 |164,285|233,546
20201 25,064 | 3,051 88 29,509 | 48,698 |124,547| 17,349 | 11,455 [169,070|235,986
20211 23,453 | 2,926 | 2,059 | 31,060 | 50,610 |136,175| 18,226 | 10,032 [174,270|263,655
20221 23,601 | 2,878 | 3,775 | 31,767 | 52,263 | 154,844 | 19,289 | 12,546 |198,797|338,321
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B4 Au oux) DEE AE] TR TFse Sh APTS YR} of
of A% 2015ERE 2022d7H WO Z7kske Ao ekt ¥
TV, A7), A%719) 49 529 Bae Ho|m gliw), of: A&t
o] 7HA717159) AATFARST F7HsHs mo] obd Fere] Mg Mol

solth. Eat 47| AZE 20% 714 A, 202290] MEE 7HA7]7] Pl ol
A A AR 723,797 COxt 2.2, 2016 2] 229,195 CO.t¥} v ste] 494,602
COsto] 7kt ol oF 316%¢] S|Fe Sxjolch. F=w WA Ba A7}
e Amug, ojojio] 71 o] & Aom EAE, 1 FE olo] WA
I, TV, AlE7), 41%7] Lo vekgth

2 ABH ofuX) AuEEO] WS Foln AAE] 7 HHAS FHA]
7] S18) BRER oux AMEE 15F HFS 10% o ZaA7]E R
o) 7144 e84 Aol e, HeAgwol B tF7I7)] et 45
® ag7)E0] AEEch tebd g5 28 7|79 oux) AulEg 7)ol
o 745he 2o AL ofo] x| AnlEge] £& 7M7Y S-S B
A A BEES SRl deds, 15T AnEg 7A7)71S P

=]
s 54 g ool = AHolA olF Aaf(offset) TH KR A sHFFIL Hl

¥ o g 92

—

7

0,

E

ox
=

0l

_

=4 ARAZY FFAA= olF FuiE 4= AESF Sk= Weto] BQsirh E3F 11
BERY7|7I2 QS At AT W 7P o] opd QJRE R A9 BRI
Yo Hegsictd o 2 a3E 3 4= S o2 Hlth
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