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Because there is uneven

\N.hy . Fhere participation in decision Because those who are
distributional making processes poorly resourced have
injustice of t restricted access to rights of
outcomes F - recognition
I .‘ Because those that
A 5 Why is there unjust are inequitably
::c::::; r::;:c: d access to recognised do not
v ariers o D .
participation processes L kal
I
Because inequitable parti(fi!)ation sustains lack of Why are there
recognition inequalities in
Because those who are inequitably recognised < > recognition

are discriminated against in the allocation and
access to current resources and probably future
policy responses

X2 : Walker and Day(2012)

% LS ofUX] HIZS opfots AFHL Q019 JHas, oUX| JtF, ouX 23
ZHED OfLf2t offHX] RHAS UEE oXf oHX| A[AFS] L2H0|1 OE|S

ZJ|Xol =g HC} E3Xoz nefd QT X7|Z(Lee and Byrne, 2019)

[2& 2-4] OLfX] Folet x| AIAR JHEE

[=]
Transformative Philosophies
“Energy as commons”
Environmental Justice Sustainability e Just Sustainabilities
Energy Democracy Energy Justice

Structural Pillar B = Productionof [ Ideological Pillar
Key Characteristics of Energy Injustice Political, Economic,

Prevailing Modern Energy Systems and Technical Ideologies

Top-down, autheritarian

Preference for large-scale technical g
systems and distancing of system designs : decision-making systems
from local decision-making processes 2
H i S Technical understanding
Centar:"lil!::L::;:t:::rgi\;g;ﬁ::(ion E Disﬁ]b;]t[m| Pr " Ii_" | of sustainability
of supply from users E b injustwe injustice Specialist understanding
H of fairness
Risk-taking tendency portrayed as a : Three-Tenet Framework :
necessary ‘price to pay’ for technological : E I?ath de;_:endency
innovation and social progress e bR b A i SR g e = R T - and institutional lock-ins

T T I I
| |
T Doieast Foces of hckamizaton

“Energyas a commodity”

X2 : Lee and Byrne(2019)
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ret
dt

[E 4-8] /171 FHERE SOLix|H1F

(2] - Mcal/213)

L A o= CHTh/ 242 otate
T M2 e M2 ELt M2 EYe e Et
SHA 10,385.01 9,724.2| 11,233.0] 10,210.0| 9,832.9| 9,961.9| 10,062.0| 9,215.6

Xy 2A 3,067.4| 3,000.8| 3,643.3| 3,588.0| 2,772.1 2,775.8] 2,820.9| 2,505.9

; it 2,7167.7| 2523.7| 2,720.8| 2,479.6| 2,696.0| 2,775.8| 2,820.9| 2,505.9

- Aot 299.7 477 1 922.41 1,108.4 76.1 0.0 0.0 0.0

A 1,1455| 2,527.8| 2,925.1 5,116.2 472.9| 3,022.5 300.7 0.0
M| ST 729.7) 1,789.4| 2,201.6| 3,674.9 223.8] 1,926.9 13.6 0.0
7 |z=zo 400.3 738.4 723.5] 1,441.3 249 1 1,095.6 257.0 0.0

71E} 15.4 0.0 0.0 0.0 0.0 0.0 30.1 0.0

TAZIA 5,120.2| 3,544.3| 3,667.0 662.1 6,446.4| 2,681.0| 5,541.1 6,432.1
X|of itk 729.6 128.2 0.0 0.0 77.8 0.0] 1,397.2 277.7
o4 E} 247.7 463.0 776.6 704.8 38.2 1,482.6 0.0 0.0
7|Et 74.0 60.0 220.9 139.3 25.5 0.0 1.9 0.0
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o J17Y FOL{XIAHIHO| %S

[E 4-9] 7151 FEHYARE SOfLR|2HF

(9l Mcal/2t7)

2 = S® Z2@ TR X| o | 7|5t
= S = S = S = S = S = S = S

A 23,334.01 16,730.0| 10,467.0| 10,750.0{ 11,165.0| 7,166.3|10,207.0| 9,255.2|10,120.0| 14,329.0| 10,550.0( 8,712.6| 8,756.5| 8,599.3
2 2,318.0| 1,960.6| 2,692.2| 2,402.0| 2,803.5| 2,876.5| 2,804.2| 2,534.4| 2,864.6| 2,854.5| 7,277.7| 6,875.6| 2,419.0| 2,736.1
S et 2,318.0| 1,960.6| 2,592.2| 2,402.0| 2,803.5| 2,876.5| 2,804.2| 2,534.4| 2,864.6| 2,854.5| 2,639.9| 2,641.0/ 2,419.0| 2,736.1
B 2ok 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4,637.8| 4,234.6 0.0 0.0
2 1,413.7| 1,216.9| 7,334.8| 7,723.4| 8,361.4| 4,289.7 2.5 8.1 5.1 0.0 1,233.9| 1,128.7| 1,712.8] 963.2
M| S® 371.6 0.0 6,164.6| 6,384.2 112.0 0.0 0.5 0.0 0.4 0.0| 536.3] 457.1 132.5 0.0
| =20 | 10420 1,216.9) 1,170.2| 1,339.2| 8,249.5| 4,289.7 2.0 8.1 4.8 0.0/ 697.6| 671.6] 3844 9632
7|Et 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,195.9 0.0
EAIZIA 113.2 0.0 741 0.0 0.0 0.0 7,373.7| 6,712.7| 1,635.0| 3,185.1| 1,347.2| 588.7| 3,085.3 0.0
x| it 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5,711.5 8,289.9 130.4 0.0 0.0 0.0
Lalsly 19,004.0{ 13,552.0|  286.1 536.5 0.0 0.0 0.8 0.0 0.0 0.0 373.7 0.0 0.0 0.0
7|Et 485.3 0.0 180.0 88.3 0.0 0.0 25.7 0.0 3.8 0.0 186.7 119.6| 1,639.4| 4,900.0
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ey 2002+lo] gt 200~4002+H{of2t 400~6002H{o| gt 6002H2I0[ A

= = s M= sH H= e M= e
A 9,441.3| 9,343.8| 10,057.0| 9,120.9| 11,257.0| 11,504.0| 11,787.0| 9,367.4
i ¥ | 2,949.8| 3,081.1| 2,954.0| 3,161.8| 3,290.1| 2,837.4| 3,167.0| 2,627.5
; Udt 2,4569.3| 2773.6| 2,752.2| 3,037.8| 2,982.7| 2,837.4| 3,113.1| 2,627.5
2lof 490.5 307.5 201.8 124.0 307.4 0.0 53.8 0.0
LA 2,273.7| 4,419.1 942.1| 2,703.7 497.2| 3,581.2 380.6 900.2
M| BT 1,605.7] 2,732.5 513.7| 1,821.8 263.3| 2,701.0 230.0 811.1
T | ZEo 644.5| 1,686.6 406.6 882.0 229.1 880.2 150.6 89.1
7|t 23.5 0.0 21.8 0.0 4.8 0.0 0.0 0.0
TAZIA 3,176.9| 1,726.6| 5,414.9| 3,192.8| 6,267.4| 4,923.5| 6,541.1| 5,839.7
x| bt 333.2 0.0 517.1 0.0] 1,108.6 0.0/ 1,541.6 0.0
O1Ef 607.5 39.9 161.8 0.0 40.7 0.0 77.0 0.0
7|t 100.1 77.0 67.4 62.5 53.0 161.6 80.0 0.0

X8+ ASS RIS RS, 2020, 7 F0lAX] SAREEAT

o JMFEER HR2 198, SEEEE 29, 3T, 489 Y SMUXIAHFO| B

@ YR VR EE-U=E SOURAHF2 192 F2 M7, HH, ZAPRA,
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3 ZAPA, W8, 4R, X9y

J
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Or L ==

[# 4-11] 2173 1732 OLx|2HE

(E42] : Mcal/?t7y)

o 19 2 3 4
= H2 | a4 | @2 [ s | A2 | a4 | ®2 | a4
A 8,470.3| 8,106.3| 10,488.0| 10,583.0| 11,298.0| 11,646.0| 12,083.0| 12,640.0
A 2A 2,692.3| 2,543.8| 3,237.7| 3,280.6| 3,168.5| 3,291.5| 3,279.7| 3,930.0
; = 2,2955| 2,205.3| 2,811.3| 2,697.8| 3,013.1 2,932.2| 3,143.6| 3,065.3
Aot 396.8 338.5 426.4 582.8 155.4 359.3 136.1 864.6
2A 1,788.4| 2,584.3| 1,353.4| 3,777.6 547.3] 1,088.8 541.2 852.8
M ST 1,228.2| 2,034.8 867.6| 2,411.3 279.6 757.6 278.5 375.3
| ZEo 523.7 549.5 480.1 1,366.2 267.7 331.2 249.7 477.5
= 36.6 0.0 5.8 0.0 0.0 0.0 13.0 0.0
AN 3,238.4| 2,388.7| 4,971.0| 2,822.0| 6,321.7| 6,417.7| 6,822.8| 7,219.9
X|od -tk 241.6 0.0 542 .2 0.0] 1,062.3 848.3| 1,345.8 345.7
HEL 457.6 589.5 287.0 479.8 108.2 0.0 33.7 291.3
7|Et 52.0 0.0 96.4 223.0 90.4 0.0 60.0 0.0
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T | HAMAM) | SSHHAL) | S58(%) | F=S39(d) | S3t2kn) | SS(E )

s 1,000,660 719,270 71.9 - 2,699 1,685,937
Mok 297,580 287,800 96.7 1993 748 378,768
ST 51,569 26,433 51.3 2001 115 30,457
23 49,345 23,752 48.1 2004 101 24,719
ot 145,756 129,896 89.1 1993 476 326,871
MLk 81,294 63,451 78.1 2000 255 354,564
=4t 58,030 25,348 43.7 2004 105 48,823
AE 16,939 16,110 95.1 1995 43 20,178
gzl 79,388 68,435 86.2 1999 325 342,393
=it 25,887 7,580 29.3 2010 45 39,527
01 33,260 7,747 23.3 2013 42 10,441
MH 26,629 7,984 30.0 2005 61 25,947
HY 16,372 1,342 8.2 2021 12 207
&4 46,716 24,851 53.2 2006 147 23,980
off &k 39,007 18,129 46.5 2006 167 51,946
Efj oF 32,888 10,412 31.7 2010 58 7,116
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2 20179 O] 20214 3218

2 tpirel

’é* s*OI 3210k, Sl 32 AIZAPH 69.9%2 21 KOl S7H
[ 4-16] Al-2'2 OL{X|HIRA| THE7I S S22

(B2l 21D

) 2017 20184 20194 20204 20214

Tl ot | B9 | ol | sel | o | el | ol | gel | oig | Bl
5 | 22,534| 21,315| 24,092| 21,766| 26,659| 23,713| 27,300| 24,066| 32,126| 28,912
Mot | 4,473 4,195 4,865| 4,317 5403| 4,961 50931 5092| 6,714 5,844
Eha 1,692 1,675 1,794 1,679] 2,013| 1,676 1,944 1,739 2,163 1,990
23 1,859 1,746| 1,825\ 1,703| 2,040| 1,845| 2,089 1,788| 2,476 2317
offt | 2,880 2,754\ 3,070 2,747| 3,352| 3,128 3,615 3,270| 4,297 4,122
ML) 1,358 1,302 1,384 1,327 1,618 1,4101 1,596 1,414 1,930 1,709
=4 2,194 2,113 2,541 2,186| 2,844| 2,371| 2,740| 2,457 3,079 2,781
AE 161 153 167 155 165 180 194 205 236 260
gz 1,115 1,085| 1,267 1,104 1,353 1,147} 1,326 1,120| 1,776] 1,415
=it 769 715 886 763 920 802 919 787 1,313] 1,066
70§ 1216 1471 1271 1,221 1,472) 1,301 1,536 1,303 1,751 1,594
MH 1,095 1,057| 1,085 1,080| 1,188| 1,103} 1,183 1,065 1,384 1,322
=k 451 437 447 442 513 507 489 494 626 579
=4 1,248\ 1137 1,303| 1,196| 1,422| 1,253 1,379 1,213| 1,657 1,395
off & 1,168 1,072| 1,285 1,097 1,349| 1,163| 1,396| 1,244| 1,596| 1,460
EH ot 855 803 902 849| 1,007 866 963 875 1,128| 1,058
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[E 4-17] Al-228 OHR[HIRA CHIIE X0t 5 St AL8Y

(9l 2

TE 2017 20184 2019 2020 20214
XLt CH A 1,984,577,000| 2,214,305,000| 2,561,638,500| 2,708,023,000| 3,584,236,000
<= | zel 1,740,650,229| 1,857,815,147| 2,010,275,117| 2,200,703,644| 2,876,321,164
% ol CH A 391,500,000 442,487,000 551,148,000 593,254,000 750,161,500
G 326,547,990 373,253,996 443,953,635 492,581,787 617,094,941
- CH A 147,835,000 161,082,000 179,297,000 193,612,000 244,110,500
= 133,805,131 138,647,082 144,758,748 159,676,571 194,103,459
a2 CH A 161,975,000 171,004,000 192,946,500 194,016,000 277,742,000
50l 142,237,802 144,410,037 150,048,320 152,703,364 219,552,699
OFAl CH A 260,102,000 281,353,000 343,151,000 374,374,000 517,582,000
- | & 236,059,763 250,094,373 289,303,883 327,320,675 436,651,021
MAF CH A 122,354,000 134,770,000 153,072,000 160,111,000 210,656,500
50l 110,102,452 110,796,443 122,616,772 128,312,611 165,914,434
A CH A 195,120,000 220,163,000 251,452,000 268,572,000 341,832,500
R 172,527,041 182,581,879 189,795,800 217,117,812 267,714,121
E CH & 15,295,000 16,660,000 21,402,500 25,209,000 35,220,500
| ¢ 14,290,500 14,546,867 18,700,689 20,737,748 28,761,608
CEx| CH A 101,312,000 112,748,000 126,371,000 128,909,000 176,116,000
R 84,233,636 85,485,355 87,114,324 100,020,654 141,987,059
2 CH A 65,158,000 76,726,000 81,943,000 83,376,000 124,624,500
7= 5ol 58,941,053 58,946,071 58,689,237 63,707,478 91,910,805
H1 0 CH A 107,955,000 124,214,000 137,705,000 144,214,000 194,129,000
B 5S¢l 94,195,204 103,119,358 107,471,368 111,782,338 154,102,216
M CHAH 96,168,000 108,118,000 116,933,000 116,131,000 158,012,500
50l 87,472,357 92,433,911 91,300,673 90,498,537 121,673,507
xiok CH A 39,851,000 45,098,000 53,767,000 52,360,000 69,272,500
°° | &9 34,260,211 37,364,833 35,867,244 42,590,431 51,676,929
=M CH A 106,968,000 122,604,000 133,317,000 136,718,000 175,986,000
°° | &9 94,770,275 102,936,548 102,928,292 107,227,343 138,809,264
of| Al CH & 99,494,000 112,001,000 125,757,500 140,099,000 179,558,000
- | S 87,355,594 93,785,718 95,000,858 112,929,080 145,922,724
Eff o CH & 73,490,000 85,277,000 93,376,000 97,068,000 129,232,000
- & 63,851,220 69,412,676 72,725,274 73,497,215 100,446,377
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o ALY YIS HYR, HORS FORIAD, AMAS Hpt glon], 1
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(€191 Ot o)

- 20194 20204 20214
TE [ X EE Ne7 ] X7 L
4 3,085 1,252 2,977 1,494 2,500 1,180
Mot 134 54 132 66 112 53
= 247 100 212 106 170 80
2y 440 179 412 207 330 156
O£t 89 36 72 36 63 30
MAE 81 33 79 40 81 38
=4t 578 234 584 293 517 244
HE 27 11 26 13 19 9
= 46 19 51 26 40 19
=4t 396 161 358 180 286 135
£0q 406 165 385 194 325 153
MHA 176 71 166 83 135 64
ok 73 30 91 45 81 38
N 186 75 186 93 150 71
of| At 155 63 161 81 139 66
Eff of 51 21 62 31 52 24
Iz @ SEUE WX
(3) S9I9H
& ERUEE 20174 CfH| 202144 X[IIF9t X|IH0| 2t2F 56.8% 55.4% 2Ast
o Al2EHEE MEZ, 2H2, GEAPE 80% 0|4 At
[E 4-19] A- 2 SRHIN X|igt
o 9
20174 20184 20194 2020 20214
= ;'Qri X104 ;'Qri X104 ;'Qri X104 ;'Q; X104 ’7";'51 R0y
z4 643 | 191,469,990 | 479| 147,348,195| 431| 132,143,721 | 350| 106,860,662 | 278| 85,366,553
Mot 541 16,370,800 36 11,138,600 34 10,395,800 25 7,703,000 16| 4,930,000
>3 481 13,937,000 36 11,120,000 28 8,655,000 24 7,380,000 14| 4,338,000
23 | 44| 13,594500] 39| 11,905200] 39| 11.745400| 34| 10,415,500 30| 9,258,000
oA 31 9,588,800 33 10,074,300 29 8,766,760 22 6,523,992 16| 4,950,000
MAE 29 8,040,000 21 6,419,000 10 3,090,000 13 3,994,000 14| 4,213,000
=4 107 | 31,717,540 78 23,880,470 73 22,358,100 62| 18,880,800 541 16,616,000
HE 4 1,240,000 1 310,000 1 310,000 2 620,000 - -
= 26 7,778,460 18 5,531,800 16 4,779,000 11 3,397,800 5 1,534,000
=4k 28 7,255,000 27 8,349,075 33 10,220,000 30 9,250,900 21 6,186,500
204 82| 24,761,790 60 18,429,050 53 16,408,661 471 14,522,660 421 13,006,453
MH 35| 10,653,000 25 7,750,000 25 7,548,000 12 3,710,330 6 1,850,000
ek 22 6,467,000 14 4,330,000 13 4,030,000 15 4,423,680 23| 7,130,000
=M 581 17,613,400 44 13,574,700 37 11,470,000 22 6,664,000 11 3,410,000
of A 421 12,700,000 28 8,680,000 24 7,429,000 17 5,045,000 15| 4,534,600
Efj oF 33 9,752,700 19 5,856,000 16 4,938,000 14 4,329,000 11 3,410,000
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[& 4-20] Al- 28 oUX|2EoHAALY P18 X|gdoig
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o 20174 20184 20194 20204 20214
TR R 7 x| el 7 x| el 7 x| glo 7 x| glo4
FH| 836] 1,430,303,012| 726| 1,414,509,278| 1,924| 3,846,429,563| 3,340| 5,079,356,899| 1,543| 3,032,448,662
Mot 63 97,596,826 43 79,158,183 62| 115,064,417 22 48,622,325 33 73,336,300
F 34 64,750,562 571 123,011,010 23 49,796,474 159| 210,802,912 35 70,851,379
Ha 49 83,076,641 55 94,486,272| 159| 328,640,150| 268| 349,784,997| 351 566,962,735
oAt 49 79,207,000 12 16,619,815 246| 471,823,359 588| 798,319,189 138| 278,440,162
MAE 16 28,629,845 42 86,916,439 13 29,140,582 36 68,608,148 25 46,827,451
=4 42 71,226,595 64| 131,373,927 124| 228,027,142| 467| 541,328,132| 130| 270,502,748
HE 2 3,749,141 18 37,822,096 15 31,866,346 275| 129,479,032 7 14,283,032
& 32 60,324,421 86| 159,839,959 155 323,432,928| 112| 231,815,036 70| 165,879,068
=4 73| 128,049,571 541 106,740,877 78| 165,928,219 39 82,495,207 68| 126,371,399
£o{| 170| 306,323,802 89| 185,560,712| 149 331,130,124 486| 947,017,971 245 495,761,450
M® | 113| 203,146,088 105| 211,595,215 454| 896,247,332 632| 1,204,757,941 153 292,891,906
Aok 45 80,774,751 22 46,175,409 29 60,601,343 72 102,354,281 115 229,711,907
=M 50 85,025,116 16 21,018,254 98| 184,181,577 68| 134,886,912 52 131,432,167
of A 57 96,958,251 23 33,251,645| 259| 502,520,811 45 88,615,057 46 115,219,657
Eff oF 41 41,464,402 40 80,939,465 60| 128,028,759 71 140,469,759 75 153,977,301

=N BTN

- 20174~20213 HWHA0|= I &

ABIEXAE S AlE0 XIFE #E2 2017'—.iI 0|2 Fxt gaotn QoM E3|
I.

2020 97HHDHAA0IA 2021 294HTE

0

o] XHE

75



7|2tHst /7100 M2 oLX] FAAHS

gt M JHdEer A

[E 4-21] A- 248 ouixZ8oaAel Al xisig
(CH2l: o, 8D
= 20174 20184 20194 202044 20214
T mEe (| RNEE ok mEY (| XEd | Xy
Z4| 19| 192,826,000 12| 116,391,762| 15| 142,736,771| 10| 96,741,931 41 29,272,330
Hot 1 9,944,000| - - 2| 19,560,653 2| 19,408,952 2| 12,011,524
a5 1| 12,534,000 2| 19,751,602 - - - - - -
L 2| 19,964,000 1 9,475,603| - - 1 9,983,139| - -
oAk 2| 20,000,000 - - 1 9,968,882 1 9,985,167 1 8,270,316
Mak - - 2| 19,697,177 1 9,971,421 - - 1 8,990,490
=6 - - - - 2| 16,286,616 1 9,243,050 - -
AE 1| 10,683,000 1 9,841,861 - - - - - -
=5 2| 20,000,000 1 9,749,734 2| 19,995,336 1 9,245.473| - -
= 11 11,939,000 1 8,682,351 1 9,742,824| - - - -
504 2| 19,487,000 2| 19,375,703 1 8,467,245 - - - -
MH 2| 19,989,000 1 9,911,298 2| 19,980,426 1 9,949,091| - -
ok - - - - 1 8,813,384 2| 19,257,131] - -
&4 1 10,161,000 - - 1 9,952,914 - - - -
off Ak 2| 19,968,000 - - - - - - - -
Efjot 2| 18,157,000 1 9,906,433 1 9,997,070 1 9,669,928| - -
t=2 : SHROLRIRHCE LHEA2
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o BNl LEDXYS A Z4etn 9
<« AZEE XEAGE A XYECH oFst X|H0| o B
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ol
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[E 4-22] Al-2% LED 2X| XA it

20184 20191
TE HAEZ | 2x|AlM AlHH| 4|3 MAEZ | 2xAA ARH| H| 1
R (LHAIS) e e = (LHAIE)
E=1 1,433 874\ 3,435,541| 138,801 1,741 242 | 2,140,446 | 230,000
Mot 266 187| 920,000 - - 204| 412,000 -
3T 111 6| 256,000 - 32 28| 224,600 -
2y - - - - - 5| 152,000 -
of&k 24 1 22,740 22,740 42 - 23,286 -
MLk - - - - - - - -
=4 230 - 244,000 - - - - -
AE - 18] 105,000 - - - - -
Szl 96 41 171,000 - - 5 92,000 -
it 100 - 63,000 - 100 - 62,860 -
F0d - - - - - - - -
MH - 1 46,000 - - - - -
Het - 268| 274,000 - - - - -
&4 29 275| 638,000 - - - - -
of| & - 11 120,000 - 31 - 20,000 -
Efj oF - 103| 258,000 - 313 - 385,700 -
(AlH) 577 - 317,801| 138,801 1,223 - 768,000| 230,000
By 20204 20214 20224
T RASE | EXAM | Al | HASS | XA | ARYH] | HASS | SAAM | AlH|
E=1 401 242 | 1,306,000 137 311 364,150 335 17| 504,379
Mot - 206| 440,000 - 19| 100,000 66 6| 80,000
3T 12 9| 200,000 - - - - - -
29 81 2| 152,000 - 2| 80,000 - - -
of&t - - - 45 11 48,150 36 - 22,805
MLk - - - - - - - - -
=4 - - - 56 - 38,000 21 - 10,000
AE - - - - - - 100 - 126,574
=zl - 11| 156,000 - 5| 48,000 - 8| 160,000
it - 8 65,000 - - - - - -
F0d - - - - - - - - -
MH - - - - - - - - -
ok - - - - - - _ _ _
&4 - 6 60,000 36 4| 50,000 20 3| 36,000
of| &t 187 - 90,000 - - - - 56| 29,000
Efj oF 121 - 143,000 - - - 36 - 40,000
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[E 4-23] $HEE T0|23 S o
" 2020 2021
= S0, Me) | ERIRE(R) | 2F0H, L) | ERIeF(H)
A 1,764,972| 26,740,488,962 1,744,771|  26,565,868,087
27 1,632,910| 24,720,989,751 1,607,601 | 24,350,916,766
HAES 0 0 0 0
Fofol 372,739  5,730,693,342 374,850|  5,648,689,860
A0| RZA} 3,287 51,595,031 3,279 51,638,564
SRRSA 2,935 45,376,216 3,557 53,499,838
75?3; 309,925|  4,442,199,677 336,689|  4,614,201,644
JIETEA 15,411 354,332,815 16,128 349,056,920
YA-o| 2 Aot ’ T ’ A
MET =71
xome 42,629 417,677,107 61,099 582,977,299
Z43X
::)j ;?:-m;_gkok 1 18,961 3 22,747
HesiAS 127,645|  1,003,326,354 109,965 864,388,430
] ’ SO, ’ =0
HeHAS 4,750 111,886,667 4,525 99,670,597
-2l 2 Aok ’ T ’ T
I;‘A;Eﬁf 89 916,160 137 1,251,816
AARIAS
%7:;@%_@,'0# 0 0 0 2,372
LS| EX|A|A 90,293|  4,155,783,281 77,395|  4,251,236,494
ALS| S X|A1M_Alo} 18,815  1,080,106,197 18,296 989,178,055
32114 (30%) 330,558  3,980,367,311 326,548|  3,824,954,082
SM7LP 313,833|  3,346,710,632 275,130  3,020,148,048
_ 27 118,734|  1,323,436,121 116,020|  1,180,463,471
ZE ot 109,978|  1,209,179,473 106,968|  1,061,665,315
e 3eIx 26 184,144 20 144,741
R 8,730 114,072,504 9,032 118,653,415
S CEEEL 13,328 696,063,090 21,150|  1,034,487,850
HEAILH 0 0 0 0
5 2as g Aebly 9 ARCl B30z HNEl ol U AJE0[ 9IS
X2 : SETRZA LR
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4. YT o|4X| =X

ol
I

[ 4-24] A28 70|23 220l 342

. 20204 202144

T 201 1A) | @olea@) | 540 L) | aelea)
] 1,764,972| 26,740,488,962 1,744,771| 26,565,868,087
| SEER 2 1,632,910| 24,720,989,751 1,607,601 | 24,350,916,766
ST sreanzt oA 118,734|  1,323,436,121 116,020|  1,180,463,471
7|Et 13,328 696,063,090 21,150|  1,034,487,850

E3H) 468,073|  6,801,769,285 467,042 |  6,821,401,841
aop | SRIER! 2 428,428|  6,184,725,617 425.163|  6,166,589,806
T Rrezdy oA 37,713 421,496,688 39,362 381,498,215
7|Et 1,932 195,546,980 2,517 273,313,820
eS| 97,361| 1,565,188,712 97,294| 1,567,034,618
| BRI A 89,992| 1,470,019,206 90,216| 1,463,990,955
ST srReadz M 6,566 73,397,196 5,816 66,142,783
7|et 803 21,772,310 1,262 36,900,880
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25 1. HUXBRX Atgel St

HE 1 OX|HIQA Ate| FaH13)

1. HAE 713 ZH|9} O|LX| HFQA| X[ H|m

% XMAS Jtol Chet oUXIXIY Y1E2 AXEAE0 Z2E FEHIZ TiofY £ QU3
- Z[XYAElE 30 HAlBtE ZIMYEAE AZZAIE SO 27850, 8= 2 F

9| oty
% eHls HX JI20] E= AXOUX] aHFS

OlHXIAE HHs grgot gt

= AXOUR| AB[F2 HXIEZAC] IMERE OLA] B ZAIBLE
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et

% JHAISLEZAI 2017 2B A=H|, 2017 AXYAB|| VI HSE F
Hl 2[00 X O|UX|E It AEHS Hwsto] g2t 23, 12
@ 7[Et J150] gt XIHA2 JHASEEAS ARHlE 22 2K AAH|
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[ Of|LAX|X| H A 22| AFO[ 7t

[E 1] ¥Y7 Y=H(Qf oX|X|Y B2

@ AXAE| EEHI2 50% +=0 =1

% bRt WOMKEA PSR AEH| L= AXEAHISl ZEH|2 H|W
s

et

=13
=

(EH9l: 22

T 120 (7H3=) 22l 3¢l 42l 59l 62l
THHSEZAL HAEH| 48,477 86,148 100,750 111,463 127,256 -
A XM MA 8] P 32,328 55,046 71,210 87,374 103,538 119,702
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ofjx| | AHEHFEE 51,250 51,500 51,792 51,792 51,792 51,792
ANEH | seRE 43,250 43,500 43,792 43,792 43,792 43,792
7l H 24,583 27,667 30,042 30,042 30,042 30,042

11420 2110) 2P| & 220 BiES 2 -0 el Sl 8ot
32 AREAB| AN HHEOR 2017 0|2 AMAH| HBZAL Gils SHE

XIE : AL SRENGINRR 2017, 20173 JEMETR HEEAT O BDION, <E 6-3-550 ZACA| ZDI23T Ligh A4t

HIZ OlgSI0T ARAPIE| 5 Dleles YIS 53
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25 1. HUXBRX Atgel St

[E 2] HEoLx|E A2t oR[X|2Y bl

& TAZRA HAEt Mg 7|E}
LEER(H) 372,960 204,000 204,000 204,000
HI X/ Z(2) 0 472,000 310,000 0
oL 1ol 96,500 7,000 7,000 96,500
wle x| 20l 136,500 10,000 10,000 136,500
(2l) 39l 170,500 15,000 15,000 170,500
491 oAt 191,000 15,000 15,000 191,000
1ol 469,460 683,000 521,000 300,500
X 2IH A 20l 509,460 686,000 524,000 340,500
(&) 39! 543,460 691,000 529,000 374,500
491 o| & 563,960 677,500 515,500 395,000
SAHA 100 10l 100.0 1455 111.0 64.0
7%;'% 20l 100.0 134.7 102.9 66.8
(%) 39! 100.0 1271 97.3 68.9
491 oA 100.0 120.1 91.4 70.0

X2 1 "2Z2P ol W ofiX] FopiS XIP Aot RAS ot oiDQl" MO|Lt LEALR

o QB HYORRel A50] Oby HX|T OtRE x| aHlE FY BE
< T AHE H20 0= Y|EHLX] AH|9F BOF LIEFE ARt

DRSS MO9S ofEt LpLT0| Hiolol 2BF AS0| B 4T Ay

- Y AHF2 HOLt J[EfUX] AH[FO] 1/5 +F0| S1feiH| 02 Z1tY

[E 3] 3 Lol 27 ojuix AH/Y % 5 XE

» 715 o] 28] (Mcal Jmg | FEm | @ss
s e e A | e | (m) (ak2)
A 2,730.73 8,506.87 11,237.60 2.8 84.04 323.39
o4 E} 2,383.33 20,961.79 23,345.11 2.1 74.68 137.76
M7 2,540.96 8,158.22 10,699.18 2.1 83.30 185.72

ZZoHEEL 2,747.22 4,283.55 7,030.77 2.5 75.43 243.85

A7~ 2,781.91 8,330.57 11,112.48 2.9 82.77 348.33
M 2,939.16 2,964.58 5,903.74 2.2 58.54 246.11
AlopME 2,514.91 11,022.35 13,537.26 2.5 82.78 226.41
PNfecie 2,731.37 9,410.52 12,141.89 3.1 97.11 400.55
AR A 2,470.09 6,317.07 8,787.16 2.3 80.85 205.04

7 1 217 B0 AHI TR O ERILXIR RS, JERIRS F2 Ch FNSY
XZ 1 ORI SIR0IRIZT, 2018, 20174E OLRAZAE sigo2 TEl IS9Plo| 12 ofuirl Fepis Xl Azt
DA ot GITRY" MOjLt SEXZ
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J|=Hst /710 ME OfUR] FUAIS gt M T S

o TH Ote @ 4H| CfH] 2f SHYEHIE AHY HIE HwA| HH2 Ao
A0l 2B[FO| X{0|2F 3X| G2 A= LIEfH

o QIEF EHUOIRl TH AHPE ORE MR HAH| FoOiH| 87.3%=2 X0PPr IX|E
Eas)

@ 7|Ef01||—1xl e

AOP2F O 7 AEHYIIAE 246.4%2 TN Bt 2H[F

S 30 KBS B FHHS 34.8%, DRIYRES 50.4%0] 2k

- JlEfOILR] ABOA DEEYSEL LOIRO| AHIZS ERINIIT 20%E O

He A 2afst
[E 4] 5 LHEAHIE OJUR] A BR(HNEZ=100 713)
T ] 7|Efol| K| 2| A

A 100.0 100.0 100.0

AL 87.3 246.4 207.7

M7 93.1 95.9 95.2

TE2ORE 100.6 50.4 62.6

SAIZtA 101.9 97.9 98.9

e 107.6 34.8 52.5

Aoy 92.1 129.6 120.5

X|oftar 100.0 110.6 108.0

ATY Y 90.5 74.3 78.2

Az HERER - é%oﬂtﬂl*ﬁ* 2018, 2017d% O-AIEZALS BIEOR ApdEl V(2eP (o WE oA FoPiE XY J=st
2AS Ot om) MOt HEtE

# CROILTEO T2t 0192 ofu{x] £UFOLY KOPE A LEtt olge) st

2 o1X| 2189 A0|E = = US

< GVIFE OtAS =W LPGIF Mcald 155.29902 I HIMD
OfEto| J}240| J}EH Ltop 503302 EHE

122.0982. =)
o O|LiXIE JHS HH 17T AHZO| M OfL{X|HOl TETRE} ol O}
2{0] bt v, 2 12{0] 2P0t olLix| J120| ABlof ¥

[E 5] 20194 LHIARHE It H|
T2 5% LPG | EAIZRA | odEl Mg | Mopda | x|ouiat
TR gl/ele | 2k 2/MJ b | fKwh | f/Kwh | #/Mcal
74 962.4 1,869.7 15.6 857.0 105.0 67.4 76.8
A7 H2 /Mcal) 109.74 155.29 72.36 50.33 122.09 81.27 84.43
P2 E(%) 0.85 0.90 0.90 0.80 0.95 0.95 0.90
ISESpve 129.10 172.55 80.40 62.91 128.52 85.55 93.81
A2 UK EHNILR - HERIEAIZE, 2020. 6, St2M2ADALMAEA|IEE 2020, 6, ORIAIRIMNLX] YRIHE
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25 1. HUXBRX Atgel St

e O] AH[O| Q0] 2 A0l ASTH ZNHES S afSIH O|4X| Ao
L

t240] DjXl= %§o| ALK 20| Bt 2H A

- DSEYSEIS UMOILIXIZ ABSHE J0F IEF LHIR0) Blote] AS0| BM
D Fee| FHHHE HB(E 2-8] 4Z)
Ol2fet F2 T2 w, 712l Ao OfLIY TEIyREL LHITe| 4T Al
0] HEMIIITLLE T2 22 HHO| X 2
DETYREL IR0 Y AB[ZO| KIEH LHIIRO) Blsto] 15% 04 BCis X
= 012 el 372 2 4 U8

4. X9 ofjL{X] AH|Ee| Xto] Hid TR
OUIXIBZAL XI2S 0130 HANTH Jhne ofufX| AHZES Al x|
2 ko3t 0jQ 2 2oz e
- Jlmeh AHIZO| JbE X2 HIFLE Sitof Hsto 2D E2 S| AHYL 29| 2
Y HELE B2 AOE XA
[E 6] 3 bl Il ofuix| AHE ¥ 30 X
B 77 ol L{x| 2H](Mcal) g | FAwm [ w@as
e e Sl A Jlream®) | (m) (ekel)
M= 2,730.73 8,506.87 11,237.60 2.8 84.04 323.39
M2 2,761.04 8,613.69 11,374.73 3.0 80.21 400.81
A 2,749.46 4,855.64 7,605.10 2.6 86.55 312.51
o+ 2,641.66 7,033.97 9,675.63 2.7 87.73 304.82
ol 2,768.09 6,036.05 8,804.14 2.9 85.54 332.00
o3 3,030.41 9,656.81 12,687.22 2.6 93.79 280.47
oA 2,917.50 11,249.13 14,166.63 3.0 86.83 364.28
M 2,7181.72 6,401.36 9,183.08 2.8 82.53 334.62
MZ 2,687.70 6,861.16 9,548.86 2.6 79.56 304.85
47| 2,7126.73 9,002.79 11,729.51 3.0 85.31 363.84
PAS 2,833.10 11,766.93 14,600.03 2.7 82.14 282.58
3= 2,788.11 11,909.86 14,697.97 2.5 83.79 268.81
= 2,528.20 9,864.87 12,393.07 2.6 78.80 268.49
M= 2,489.40 9,687.94 12,177.34 2.4 81.24 229.92
M 2,590.46 10,309.10 12,899.55 2.2 86.15 223.92
4= 2,681.98 10,250.94 12,932.92 2.4 81.65 241.82
ad 2,743.05 6,165.16 8,908.20 2.6 87.74 285.72
e 2,821.37 4,855.33 7,676.69 2.6 79.62 279.72
A2 X EHIRR - SEEAIHXZEE 2018, 2017 FE OUXISZAIE HIEO2 NS "J|5QPof U2 KX XS X2 AlZlst

DMS O3t oHIER) Ot SEXIE
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7|ZH5E /710 ME HUX] FHUAS et Mz JHMYor AL
% HBO| I} W OfUfX| AH[Z 10002 oF1 2t X|oI9| || AH[ES H
2t JJEfIYX|2 2EBt0] HTA| M AH|9| Kol ATHHOR A% K[t
9 91 2AROI JIEIOILYX| AH[S X|HYR Ko} 2 HOZ Lighd
- MY AHle] ZOE FEI 111,002 O ML HE0| 9122 Jby e oz
LIERLE & Xlofol AHIZS Kfols 20% HEY
- 7|Ero1|m|e| Ao HMI HZOF M WIO| 57% 4X0| B F=7) 4YS I
RECE 40% HE S XOZ EAE
- JJEF OIUR] AP OFY B2 S2o| AHIZS J4E RS HAMECH 25HLE B
oF ety
[& 7] XI2 OJL{x| AH| H[D(HHER=100 7|F)
7= 2| 7|Efoi[L{X| AH] A
M= 100.0 100.0 100.0
Mg 1011 101.3 101.2
a4 100.7 57.1 67.7
o7 96.7 82.7 86.1
OIH 101.4 71.0 78.3
o4 111.0 113.5 112.9
o™ 106.8 132.2 126.1
S 101.9 75.2 81.7
ME 98.4 80.7 85.0
47| 99.9 105.8 104.4
AR 103.7 138.3 129.9
=5 102.1 140.0 130.8
= 92.6 116.0 110.3
ME 91.2 113.9 108.4
ME 94.9 121.2 114.8
45 98.2 120.5 1151
det 100.5 72.5 79.3
M= 103.3 57.1 68.3
DN =B PN P o éﬂ\ﬁﬂa—% 2018, 2017H%: OUXIZZAIS HIZOZ2 ZMEl "J[2P [0 W2 OfuX] FoPE Xl ARt
DMS QIst DY MO HBAIE
o XY J1RY o] AH[ZOIN Kot Lste HS X|oiY JtRE4o| Ktojel
Gste wo AWM JHsA0| EMEolT A LXK 0[St KtojS st
x| QRIS SUS 2E0Z XA
- o|4x| 22 K02 DefsiH AUECN LPGE MR AIgsis Jtnel 4O &
Mol CIEtLS B D0 Bls] SUSH B2l XIS Ablsts A 4t HE
o| 0| & ARE

100



W Aol Esdt

k=23

825 2. ofyx|

825 2. oyxj2EH

ENA

t

| ECOHOUSE PLUSE 83810 0fLX|

2Ho
[o= i

tOoz1

=
(AL

X

ol x|

(@

8310 A=3 ofHX|

=0| 150520168 A

X ZHE

oA of

Al XM[2017-881)01 2Hdt

a

=L

H2| 4521Z(A==2 HUHXIBYEAC|E: =&

Of OlHX] 2H]

8910 HA| FE U

PiEt 5

A
o

b

HAE, o

al
=

DH/AXIIA 21

F

Aol LE0|H, Mo 7&7t

F

q

(HFM)

.I

A

q

-

K0
KIr
o

X

C ol

q

Pyl
11TH]

ofl ot

- J|UEAE(Blow Door Tester) :

e

to M=HOZ 1,015

20|L{RTHTIOIAS 0%

¥

—

.
[¢]

ol

=
=

=
=

tAF

C
(AT

FEl & 24%]9| FEHOfLX|T
X

=

2|
of ZEHOL4X|

=

o

- 20124 6
0d

el

2%

Off Ciieh LR

SOTAZAl HUZ2 114.94KWh0|T, HUE2 48.78% ¢

-
o
e

d/

2l
o

AR M e

k=

i

ORI, MASE OfUX|

14) 3t

101



J|=Hst /710 ME OfUR] FUAIS gt M T S

[# 8] OHX|ZE HHAIY FRTIE EM2

N =& G £2e(diira B28(%)
T N 528

chA 177.51 144.93 32.58 18.35
3= 170.74 131.66 39.08 22.88
2y 230.49 165.28 65.21 28.29
= =<Eesyel 143.42 91.47 51.95 36.23
chd+ ol 153.71 97.68 56.03 36.45
e+ e 386.80 214.00 172.80 44.67
CrE+& S +HE e 235.65 120.71 114.94 48.78

X2 ¢ SRR P IS0, 2021, 20214 RIS SIHSAAY OIARIRIEE 81 J|=X| 07

[23 3] oXl=SodAlY FRTIT 2MZt

( ASA|Z ):ﬂas}

rn

A+ 5 S+ 2 U] 2SA|S A
d3: 114.94 kwh
HE:48.78%

(=]

22 39.08 kwh
H2E:18.35%

|1 sl

CHEAIZ H/= 2SS /=
HZE 39.08 kwh g 65.21 kwh
HLUE:22.88% 2HE:28.29%

12 ¢ SIROIAARIE, XASE OlCREZS A A

3. x|z dat

B I-I-I:II'O-|||_-|X| A_Q_EFQ A|-O-| I-I.E'i [HAI-)|-__I.LO| ‘E|-0|III=|I-IEI' LI-HI'01||_-|X| AQa¥ _'?_A'I;'Ei

o ="

b A42F 218.1KWh/mOofA 168.7KWh/mZ 49.4KWh/mi(22.6%) EZH(SH=20f|LX]
|E|_ EI, 2021)

X TM AIB2tel HEite St HUAZUY BaX

O =

O o
o FFUE QXIS W, I UTHIGS o2t o 186%e T

=
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H=2 2 HUX|gE/4M Aol Mzgd}t

- =
CER| H A CF of| L x| A 22 MASS EFHEA oL x| =keH|E HZtam}

49 4KWh/ m' -y 47 9m 78.5%/KWh 1868
=1 OHRIEZAL BDM(2020)2F S9, TAPHA S9| 0l4XHIE A1(2022F 52 J|F)
32 ¢ LR oUAPEZZAKWh/my) X EEHN(m) X OlIX] CHlHE(2/KwWh)
X2 : SHROJUXREE MASZE OLX[ESIHMAIY Bt

It CO, HIEE 2 1.13tCO, U=ot= 229t LIEMH
[E 10] 2AIDIA HiE2F APHAl

CHRHXE of L X| & Zt2 HASE ZFHA Mol CO, &A=+ CO, Hi&F Hd=53

49 4KWh/ m' -y 47 9m 0.4781tCO,/MWh 1.13tCO,

52 : CIRIBIEE OLIKRZWH/iy) X BEOIE(m) X O, HEPACO,MA)
X2 1 SROIAXIRHEE HMASZE OfAX|ZSIHAAR Bi

I OfURIEZAL 2DAM(20203)9F S8, EAPEA SO ofLiABIZ HD(2022 5% 21F)
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