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B2 SASY A FQ ¥

H1E SA =

1. 17 U MM

(1) 97 &t

O 20214 7I& & FUSHIT= oF 51647 B2 2147 0.36%2]
AW 7S Holow, eid H SHHY A% TS A=
AYH S7H2 435k 0.76% 2 0.70%%] Aoz LEhd

E 2-1] U HYE FUSHAF
&2 H Y %

A= | =3 | 3BE | IHd | zEdE | ALAF | A

2001 22,372 4,818 13,242 5,490 2,099 48,022

2002 22,713 4,820 13,202 5,406 2,090 48,230

2003 22,951 4,835 13,154 5,368 2,079 48,387

2004 23,215 4,886 13,112 5.294 2,077 48,584

2005 23,465 4,906 13,086 5.254 2,071 48,782

2006 23,712 4,935 13,062 5,219 2,064 48,992

2007 23,963 4,978 13,059 5,206 2,063 49,269

2008 24,186 5,019 13,069 5,197 2,069 49,540

2009 24,379 5,049 13,068 5,201 2,076 49,773

2010 24,857 5,129 13,186 5,242 2,101 50,516

2011 24,988 5,180 13,202 5,252 2,113 50,734

2012 25,133 5,232 13,209 5,252 2,122 50,948

2013 25,258 5,275 13,219 5,253 2,136 51,141

2014 25,364 5,329 13,230 5,253 2,152 51,328

2015 25,471 5,391 13,243 5,251 2,174 51,529

2016 25,590 5,446 13,230 5,238 2,192 51,696

2017 25,680 5,494 13,183 5,215 2,207 51,779

2018 25,797 5,530 13,110 5,179 2,210 51,826

2019 25,926 5,539 13,028 5,144 2,212 51,850

2020 26,038 5,542 12,926 5,106 2,217 51,829

2021 26,023 5,541 12,798 5,061 2,215 51,639

CAGR 0.76 0.70 -0.17 -0.41 0.27 0.36

AR BAR, AIEARD J FUSEAT A= Fastel AR,
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10,000 20,000 30,000 40,000 50,000 60,000

) e == 3 L+ =L 7o
nrEd wEER 0258 n=HE e« ZEHAF

Ag: BAA, F7HEAEE W FUSERIT AR Farsto] A
(22 2-1] 20 A FOISEIT JYm

ME

(2) ot 3t
O 2021d ZY&AHGross Domestic Production, GDP)Z 2F 1,916%
Holr, 2147t 3.58%2] AW 7S Y
- AAgEE PIRE AuEY, 202149 71E A¥AY 1,075% ¥,
AzY 5172 4, A4Y 86% Yol o|2= Ao=w Jehd
- 2197 AAEEE oA e dEd EUMES AmHEYE, AulAy
3.64%, AZY 4.52%, ALY 1.18%°] o2& A7 Yehd
- AAEEE FrHR 9 P 2 HSE AA ke A2 AHIAYolA]
T 34 BA 7IHre] d¥d SRS THOA AxAS BIPEATL
7P A S7FE AR UEhgon, Ao 49t ZoE Bl
£ ARG A IFS T2 oz wohd

10 / MIBAI EAIES oEs fI8t HHIA



B 2-2] U GDP(NY) ¥ ZNESY SIPK 28

o] 2. A
Az | GDP qe | Td | Axd Tft;};ﬂ ARG | HuAY

2001 947,395 | 27,180 | 3,407 | 213,365 | 25710 | 67.899 | 526,377

2002 | 1,020,582 | 26,360 | 3,393 | 233,593 | 27,936 | 70,743 | 570,718

2003 | 1,052,703 | 24,738 | 3,470 | 245,340 | 28,924 | 76,829 | 584,947

2004 | 1,107,416 | 26,642 | 3,333 | 270,703 | 30,886 | 78,338 | 603,821

2005 | 1,155,130 | 26,794 | 3,256 | 285,096 | 33,077 | 78,384 | 630,414

2006 | 1,215,940 | 27.414 | 3,219 |307.506 | 33,982 | 78,981 | 661,440

2007 | 1,286,459 | 28,783 | 3,031 | 332,669 | 35,333 | 80,858 | 699,783

2008 | 1,325,219 | 30.636 | 3,028 | 344,459 | 36,616 | 78,208 | 726,755

2009 | 1,335,724 | 32,056 | 2,952 | 336,416 | 38,327 | 79,283 | 741,372

2010 | 1,426,618 | 30,888 | 2,661 | 382,243 | 39,918 | 76,144 | 779.212

2011 | 1,479,198 | 30,571 | 2,346 | 402,282 | 39,823 | 72,505 | 809,610

2012 | 1,514,737 | 30,420 | 2,260 | 407,960 | 40,543 | 72,170 | 836,807

2013 | 1,562,674 | 31,697 | 2,356 | 420,493 | 39,510 | 75,294 | 866,808

2014 | 1,612,718 | 33,307 | 2,363 | 433,854 | 40,511 76,415 | 894,041

2015 | 1,658,020 | 33,225 | 2,145 | 441,134 | 41,760 | 81,174 | 921,470

2016 | 1,706,880 | 31,353 | 2,296 | 451,294 | 41,263 | 89,140 | 948,419

2017 | 1,760,812 | 32,060 | 2,205 | 468,070 | 43,814 | 94,369 | 973,106

2018 | 1,812,005 | 32,109 | 2,042 | 483,530 | 43,083 | 91,741 |1,010,423

2019 | 1,852,666 | 33,373 | 1,916 | 488,935 | 44,928 | 89,366 | 1,044,554

2020 | 1,839,523 | 31,442 | 1,853 | 483,691 | 46,762 | 88,193 | 1,036,169

2021 | 1,915,778 | 32,634 | 1,880 | 517,025 | 48,610 | 85902 |1,075,382

CAGR 3.58 0.92 -2.93 4.52 3.24 1.18 3.64

e BAY, STEARY U AAEEY S A= sl ABe,
2 52 AL FPIE s, $S GDP S Holrt s

(9] 4401 &)
2021 :
2019 :
2017 o
2015 ==
2013 -
2011 =
2000 =
0 500,000 1,000, D00 1,50:0,000 2, 0060, 00:0
n=sEHE =@ HqE=H HEAMYE eadEY mAMHZY
A5 BAY, FASARY W BAWEE FREBAL Az Fse] AL,
[33 2-2] S GDP(HZE) X ZMESE 2IPIX| 1=
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2. OIUX] AH| A 24TIA HIE 2

(1) oiAX] AH|

rot
ot

O 20209 718 FZF YA 4&H]= 2.29 toe(ton of oil equivalent)

of Eot= AC=E YEHeH, 207t 1.99%2] dB+ 7= Y

- 20209 71 F2E #F ouA avles AGEE0] 1.4% toeZ 7t

w2 AR yeon, JP-AAAdRE 9 eEERlM 4
0.4% toedl| Goh= A= YEE

T 2-3] £2Y 2Z oX| AH| g
(H2: A toe, %)

il e 7334 T oE A

2001 85,562 32,639 31,910 2,991 153,103
2002 89,755 34,160 33,765 3,196 160,876
2003 91,400 34,786 34,634 3,730 164,550
2004 93,650 34,566 34,635 3,600 166,452
2005 95,578 36,336 35,534 4,095 171,543
2006 98,577 35,921 36,522 3,853 174,873
2007 104,866 35,941 37,059 4,150 182,015
2008 106,902 36,286 35,756 4,110 183,054
2009 106,053 35,829 35,892 4,305 182,080
2010 116,590 37,425 36,903 4,482 195,401
2011 125,332 38,265 36,842 4,800 205,239
2012 126,368 38,603 36,783 5,214 200,968
2013 128,920 37,765 36,961 4,716 208,362
2014 132,897 35,627 37,241 4,683 210,448
2015 133,416 37,021 39,851 5,101 215,389
2016 135,698 38,721 42,271 5,246 221,936
2017 142,519 39,860 43,183 5,461 231,023
2018 143,498 41,334 42,969 5,567 233,368
2019 142,903 40,056 42,996 5,399 231,353
2020 137,964 39,912 39,436 5,251 222,563
CAGR 2.55 1.06 1.12 3.01 1.99

Az ANUAGA AT, A eFEA A= Farste] A=t

12/ MIBAl ZAIES s fIet ZAatH|



(21 ™ toe)

2019
2017
2015
2013
2011
2009
2007
2005
2003
2001

[=]

50,000 100,000 150,000 200,000 250,000

i A J1
e w8 42 s w1 ds

A OAUAZAATY, ouAeTEA A= Falste] A
[O3 2-3] 222 ZF ofiLX] L8| JHD

O 2020¢ 7|& oUAEE FHF oHA] 4AH FFS AHHEY

g, s FAoZ 4| 227t A= I T = A=

- 69 2020¢ FE YA AH]E 1.19 toed] o2& AoR YEL
o, 2067t 0.82%Y AY+H 7S Y

- A9l 2020d H=E oHRA| AHIE= 0.49 toeof o2& AOoF e
won 20E7F 3.65%2] AW FUHES EY

- A 20209 FF YA &H]E 0.39 toed] o2& ZOFE YEH
o, 2067t 2.14%Y A"+ VS Y

- AR E B3t FF oUA] AvlE 2047 7.38%2] AHAF F
7Heg HYou, I vHFE obF ujulgh AoZ yEhd
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E 2-4] OUX|¥E 2F ofiix] 28] A

ofor

(H9: ® toe, %)

= | aaa | 9% | 2 | .
. X A0 =2 3=
A= | A | AR AR | S iR | gana | gur | 3
2001 | 20,357 | 93,617 | 22,165 | 13,290 2,456 0 1,218 | 153,103
2002 | 21,485 | 96,635 | 23,947 | 14,567 2,925 0 1,316 | 160,876
2003 | 22,428 | 96,669 | 25,250 | 15,470 | 3,210 0 1,523 | 164,550
2004 | 22,100 | 95,942 | 26,840 | 16,193 3,928 0 1,449 |166,452

2005 | 22,154 | 97,076 | 28,588 | 17,811 | 3,896 367 1,652 | 171,543

2006 | 22,461 | 97,665 | 29,990 | 18,379 | 4,092 738 1,549 |174,873

2007 | 24,057 100,720 | 31,700 | 18,955 | 4,491 518 1,576 |182,016

2008 | 25.879 | 97.316 | 33,116 | 19,765 | 4.747 564 1,668 | 183,054

2009 | 23,015 | 98,516 | 33,925 | 19,459 | 4.867 589 1,709 |182,080

2010 | 28,189 |100,519| 37,338 | 21,081 | 5.346 989 1,939 |195,401

2011 | 32,860 | 102,294 | 39,136 | 22,871 | 4.850 1,252 1,976 |205,239

2012 | 31,017 | 101,683 | 40,127 | 24,728 | 6.156 1,156 2,102 | 206,969

2013 | 31,603 | 101,522 | 40,837 | 24,878 | 6,639 813 2,070 |208,362

2014 | 35,198 | 102,664 | 41,073 | 23,041 | 6,175 769 1,528 |210,448

2015 | 34,849 | 106,854 | 41,594 | 21,678 | 7,595 851 1,967 |215,389

2016 | 32,342 | 114,264 | 42,745 | 22,186 | 7,173 1,044 2,183 221,936

2017 | 33,360 | 118,289 | 43,606 | 23,258 | 8,638 1,370 2,441 ]231,023

2018 | 32,480 | 116,831 | 45,249 | 24,979 | 9,110 2,038 2,682 |233,368

2019 | 32,057 | 116,125 | 44,763 | 23,943 | 8,910 2,909 2,647 231,354

2020 | 30,457 | 109,344 | 43,797 | 23,100 | 9,493 3,602 2,770 |222,563

CAGR | 2.14 0.82 3.65 2.95 7.38 16.45 4.42 1.99
e SNIASAED, 25 oluA &v] A= Garstel 4G,
% AoestAY AWF F7HRS 2005URE AL,

(2 A toe)

2019
2017
2015
2013
2011
2009

= ]

™ s

o007 .
m

2005 . =
2003 ™

2001 -

A FNUAEARY, 5 oA 2u] A4z Fuste] AP,
[3% 2-4] LIX|EE ZZF OjLiX] AH| T2

14/ HBA EAIES HEs fI8t HHIA



(2) 247IA HiE &g
O 20199 7|& = 2A7MA F W& 7
1.72%9] ¥+ JI7FEE HYeH, & HEHF2 F 669 =

-

[E 2-5] 2472 & HIEY R & HIEH

i T HET | & WsF ik T HET | & WsF
2001 515,955 457,546 2011 684,703 631,443
2002 538,406 482,275 2012 688,035 639,994
2003 548,762 493,177 2013 697,309 653,919
2004 557,012 500,145 2014 692,101 647,719
2005 561,472 506,510 2015 692,576 647,012
2006 566,998 510,829 2016 693,612 647,071
2007 580,341 523,528 2017 710,743 668,186
2008 593,991 536,386 2018 727,045 684,959
2009 598,001 540,874 2019 701,370 661,820
2010 656,049 601,295 CAGR 1.72 2.07

g A7MUASARE, 247 wiEF Aa Farste] g
F2WMS & MEFE T EPelA FeduE AR g Sjuish
(H9: ME CO2eq.)

A5 FANINEAEE, 2k hE A= Fuste] AFelE.

[33 2-5] = 24712 HiE JHE
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O 201997+ FEY ) LA HETe Auny, oYFEo] 6,19
£ (02eq. 7M} B2 WES AAske Zow Ushtor] 19Uzt
2.03%) AHE Z718S B9

[E 2-6] R2Y 247IA HiSE
(HQ: ME CO2eq., %)

A= LA R CRe < H71E & 7%
2001 425,929 49,389 20,868 19,769 -58,409
2002 445,255 53,683 20,731 18,737 -56,131
2003 452,963 56,489 20,474 18,836 -55,584
2004 460,071 58,665 20,568 17,709 -56,866
2005 469,373 54,562 20,739 16,799 -54,962
2006 474,785 54,323 20,845 17,045 -56,169
2007 492,405 51,061 21,071 15,805 -56,813
2008 506,555 50,710 21,146 15,581 -57,605
2009 513,042 47,778 21,655 15,527 -57,127
2010 565,692 52,936 22,070 15,350 -54,754
2011 594,655 52,908 21,121 16,019 -53,260
2012 596,004 54,423 21,470 16,138 -48,041
2013 604,525 55,062 21,348 16,374 -43,390
2014 596,943 57,908 21,374 15,875 -44,382
2015 600,256 54,497 20,984 16,839 -45,564
2016 602,214 53,467 20,810 17,122 -46,541
2017 615,605 56,453 20,958 17.727 -42,557
2018 632,572 55,795 21,136 17,543 -42,086
2019 611,499 51,994 20,965 16,912 -39,550
CAGR 2.03 0.29 0.03 -0.86 -2.14

A F7UASAZE, AL wiEF A= Farste] At

(X8 Gg CO2eq.)

AR IR BAEY, 247k &Y A5 Faste] A

[O2 2-6] £2E 24712 HEZ 3=
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H 2-7] HAZH B3 HT ZAE

A AZHALE) a+4
European Moving towards Zero-Emission Steel :
Parliament Technologies Available, Prospects, Timeline
(2021) and Costs

Low and zero emissions in the steel and

OECD(2019) ) .
cement industries

Swennenhuis Towards a CO2-neutral steel industry:
AFAT-S- . " | Justice aspects of CO2 capture and
Floris. et al. .
(2022) storage, biomass- and green
hydrogen-based emission reductions

S 2050 HAaFHS 9 A2AEY Haleh
(2022) THA]

e 9 |
TER OHE | 15w grgo) aee) mAs A%

(2021) °
Zhang, Xian, | A novel modeling based real option
et al. approach for CCS investment evaluation
(2014) under multiple uncertainties
Acciaro, Real option analysis for environmental
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(1) Moving towards Zero—Emission Steel : Technologies Available,
Prospects, Timeline and Costs(European Parliament, 2021)
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Research, Development & Demonstration &
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'I_

Zetof| gt ¥ €2 FA7F 883, TRL(Technology Readiness
Level)o] R2 7leollA W2 A5 Z=HE} Hash

L B8] 719/ QRIA BAo] it B AAT 4 Uk A8
MAUST 971490 7140 et ATAURAE T AL Al
Yeidol Wit 7144 S AHe] fAe FE WU Qlue
2 EF A BN wet Aot AT 5 %S
S A1) S Seaa] Uk S Ao A9/l
A 4 ok He TeEstRA, guas Sjg A%/t 1ol
A SRS e ALE 2318 2] g helol Ba

Innovation First of a kind Roll-out & Infrastructure

Horizon Europe

Innowvation Fund Connecting Europe Facility

Horizon Europe Partnerships -
E pe. R 1]
_ e S L Modernisation Fund

Development Fund

Research Fund for Coal and

Steel
LIFE Programme Cohesion Fund

Innovfin

InvestEU
— Sl e

A} ESTEP AISBL(2020), Proposal for a European Partnership under Horizon

Europe Clean Steel — Low Carbon Steelmaking.

[ 2-7] EU programmes supporting the decarbonisation of the steel industry

(2) Low and zero emissions in the steel and cement industries

(OECD, OECD 2019 GGSD Forum, 2019)
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Iron & Steel Cement & Concrete
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(1) A novel modeling based real option approach for CCS investment
evaluation under multiple uncertainties(Zhang, Xian, et al., Applied
Energy, Volume 142, 2014)
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(2) Real option analysis for environmental compliance: LNG and
emission control areas(Acciaro, Michele., Transportation Research
Part D: Transport and Environment, Volume 28, 2014)
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(3) Study on carbon capture and storage(CCS) investment decision—
making based on real options for China's coal-fired power plants
(Wang, Xiping, and Du, Lei., Journal of Cleaner Production, Volume
112, 2016)
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U= dEE AES Boll, £ AqolA A
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O FHAEAFEGAD) F2 AF A= AE

- (&) 20219 40.0% Y, < 570E B2 3122 €

- (FYel9)) 20219 6.6 €, T 570 Ho2 3.4% €

- (F710]9)) 20214 5.2% 9, F 5709 HHS 2.2

- (9H) 20219 3472 ¥, & 50 B2 292 ¥
O Mfsled(LGEe)) 8 A+ A& HE

- (&) 20219 20.5% €, < /0 HH2 21.3% d

- (Fgol9) 20219 3.0% 9, T 50 Ha2 1.8% ¢

- (71019 20219 2.5 €, T 50d Hat2 1.2

- (94 20214 18.0% ¥, I 5709 B2 20.12 €
O AHIEAN(F-EHMO]) F2 AF A= AE

- (M=) 20219 112 9, 32 5709 B2 .02 ¥

- (Fhol9) 20219 0.2% €, & 5709 He2 0.2 €

- (F710]9)) 202149 0.2% 9, F 5709 HH#S 0

- (294 20219 1.02 €, & 5709 Ha2 0.8 ¥
O HI=A-fAZH oA +8 AF A5 HE

- (&) 20219 200.0% ¥, T 5/0d B 171.0% ¢

- (FFol9)) 20219 32.0% ¢, F 570 HHL 20.

- (F7120]2) 20219 31.0% ¥, 2 5709 BHS 2

- (29H]) 20219 146.0% €, < 5709 B2 170.0% ¥
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B 3-1] ZAT3EY

DA FQ W2 X2

&
Gl -
e o1 371&01% =94

2000 11,692,000 2,099,224 1,636,991 10,055,009
2001 11,086,119 1,429,457 819,319 10,266,800
2002 11,728,595 1,833,485 1,101,325 10,627,270
2003 14,359,329 3,058,534 1,980,572 12,378,757
2004 19,792,478 5,053,728 3,826,016 15,966,462
2005 21,695,044 5,911,886 3,994,565 17,700,479
2006 20,043,409 3,892,307 3,206,605 16,836,804
2007 22,206,685 4,308,275 3.679.431 18,527,254
2008 30,642,409 6,540,059 4,446,933 26,195,476
2009 26,953,945 3,147,998 3,172,264 23,781,681
2010 32,582,037 4,904,125 3,784,361 28,797,676
2011 39,171,703 4,330,381 3,188,845 35,982,859
2012 35,664,933 2,789,597 2,499,523 33,165,410
2013 30,543,545 2,215,133 1,582,596 28,960,949
2014 29,218,854 2,350,035 1,138,958 28,079,896
2015 25,607,221 2,238,249 1,318,271 24,288,949
2016 24,324,933 2,635,337 1,785,046 22,539,887
2017 28,553,815 2,902,453 2,545,685 26,008,129
2018 30,659,425 3,809,376 1,072,592 29,586,834
2019 30,373,511 2,586,359 1,175,712 29,197,798
2020 26,509,920 1,135,197 965,863 25,544,057
2021 39,920,201 06.649.600 5,181,227 34,738,973
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H 3-2] LGElEt 2 MR K=
(B9l et 2)

En

A= .
w2 Jgel] F71¢0l9] 2]

2000 5,420,738 595,859 324,820 5,095,918
2001 5,052,750 409,040 215,433 4,837,317
2002 5,114,624 510,497 345,277 4,769,347
2003 5,672,466 473,658 362,108 5,310,358
2004 7,127,411 522,918 536,420 6,590,991
2005 7,425,104 421,714 403,611 7,021,493
2006 9,280,154 336,340 316,000 8,964,154
2007 8,899,578 662,338 686,205 8,213,373
2008 12,645,000 1,344,349 1,002,585 11,642,415
2009 13,694,516 1,854,481 1,384,472 12,310,044
2010 16,850,454 2,516,390 1,970,993 14,879,461
2011 19,809,874 2,522,382 2,028,321 17,781,553
2012 20,442,790 1,726,960 1,440,317 19,002,473
2013 20,255,935 1,579,269 1,174,392 19,081,543
2014 19,675,975 1,133,125 823,496 18,852,479
2015 17,334,109 1,620,092 1,203,855 16,130,254
2016 17,264,845 1,813,245 1,379,589 15,885,256
2017 20,880,236 2,293,229 1,605,223 19,275,013
2018 22,700,373 1,981,181 1,581,064 21,119,309
2019 21,809,592 624,165 365,924 21,443,668
2020 20,830,009 1,114,437 -98,223 20,928,232
2021 20,471,044 3,019,160 2,514,263 17,956,781
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[E 3-3] YEMH0| F2 WT Xz

e

i :
w2 3ol 710l 2gu]

2000 1,173,243 6,425 -985,825 2,159,068
2001 1,168,168 103,460 -462,501 1,630,669
2002 1,165,048 171,733 -156,668 1,321,716
2003 1,273,600 240,569 83,144 1,190,456
2004 1,180,829 123,376 83,212 1,097,617
2005 1,015,456 5,707 -41,214 1,056,671
2006 1,038,260 -7,026 -54,052 1,092,312
2007 1,015,541 5,396 6,732 1,008,810
2008 1,172,374 -15,629 -168,705 1,341,079
2009 1,083,333 73,047 -2,639 1,085,972
2010 1,036,368 57,312 2,135 1,034,233
2011 1,165,195 7,308 -43,241 1,208,436
2012 1,333,799 81,942 13,148 1,320,651
2013 1,401,315 84,195 15,628 1,385,687
2014 1,387,093 117,965 79,941 1,307,152
2015 1,416,157 162,971 49,852 1,366,305
2016 1,411,404 178,361 134,926 1,276,477
2017 1,033,257 174,463 422,650 610,607
2018 995,863 167,468 150,905 844,957
2019 1,044,760 171,194 136,912 907,848
2020 992,644 196,067 134,193 858,451
2021 1,142,260 182,874 179,291 962,969
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B 3-4] A8HR F2 MF Xz

En
i :
w2 Jgel] F714019] 2gu]
2000 34,283,752 7,435,155 6,014,530 28,269,222
2001 32,380,375 2,295,334 2,946,935 29,433,440
2002 39,813,109 7,478,195 7,051,761 32,761,348
2003 43,582,016 7,192,702 5,958,998 37,623,018
2004 57,632,359 12,016,877 10,786,742 46,845,617
2005 57,457,670 8,059,775 7,610,755 49,846,915
2006 58,972,765 6,933,933 7,916,491 51,056,274
2007 63,175,968 5,942,855 7,425,016 55,750,952
2008 72,952,991 4,134,070 5,525,904 67,427,087
2009 89,772,834 7,387,134 6,208,140 83,564,694
2010 112,249,475 12,377,566 13,262,281 98,987,194
2011 120,815,977 9,758,083 10,048,192 110,767,785
2012 141,206,377 18,510,436 17,398,530 123,807,847
2013 158,372,089 21,807,005 17,929,520 140,442,569
2014 137,825,547 13,924,994 14,591,781 123,233,766
2015 135,205,045 13,398,215 12,238,469 122,966,576
2016 133,947,204 13,647,436 11,579,749 122,367,455
2017 161,915,007 34,857,091 28,800,837 133,114,170
2018 170,381,870 43,699,451 32,815,127 137,566,743
2019 154,772,859 14,115,067 15,353,323 139,419,536
2020 166,311,191 20,518,974 15,615,018 150,696,173
2021 199,744,705 31,993,162 30,970,954 168,773,751
Az AAEANED 0 3R AGHIA Az Barste] ARAE.
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(1) 719 =2 MPXIE 7|8 M £

- (&Y, R) 40.0% A(202149 71%)

- (2], 0 34.7% H(20214 719)

- (WACC, p) 0.0625(20019-20219 B+F)

- (&Y Bt F7H, @) 0.0336(201149-2021¢ A= 4-8)

- (&Y £ HEE, 0) 0.1738(201149-202149 A= &-8)
- ARSEEAWLGEh 8 44

- (W&, R) 20.5% 90214 71¥)

- (94, ©) 18.0% (20214 7|®)

- (WACC, o) 0.0693(2001'd-2021 B+t)

- (&Y FF Z7HE, «) 0.0221(20119-20219 A& H-8)

- (&Y &7 HEE, 0) 0.0937(20119-20219 A= &-8)
- AHIEARI(EEH M) 2 £

- (&Y, R) 11X Y0214 71®)

- (£9H], 0 1.0% 920214 71&®)

- (WACC, p) 0.0704(20119-20219 B

- (&Y B4 37H, o) 0.0167(2011E-20214 Ak Z8)

- (&Y 7 H5E, o) 0.1254(20114¥-202149 A& 2-8)

17) 4 diAF 7199 WACCE KISVALUEAIA AgdH= A7t WACC AaE Zugh
18) M&N B =718 D &7t 7ML Tsay(2001)0] AAE Ak HHAS gk
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- HHEA - G ASH oA (A AR F8 A
- (&9, R) 200.0% (20219 71&)
- (9], ©) 146.0% 9(2021¥ 71&)
- (WACC, p) 0.0743(20119-2021d B+
- (&9 FYHE S7HE, ) 0.0583(20118-2021 A= 22)
- (&Y £ H5E, 0) 0.1091(201149-202149 &= &-8)

() ANUzIRE 7Y =2 R HIE 71X B0 st HE +X|

O A AAE AHEE 7Y 9 3 g 2 WIS YEile ot

gl eAls o g2
Ayl 1] miEdelrt JdF= miAE 4+

- (AdElL 1-1) WEd S7Hm,,: 0.
- (AdElR 1-2) e Haim,, -
- AdEle 2] *FvleRt FdFE VA= B5
- (AUElL 2-2) 29H 57Hm,,: 0.05, 0.1,
- (AUE R 2-2) 94 A4im, 0 -0.05, -0.1, -0.2)

L (EIR 3-1) vhEY F7h 2 e g
(m,,: 0.05, 0.1, 0.2 & m,,: -0.05, -0.1, -0.2)

- (UL 3-2) &Y 5 4 &
(m,,: 0.05, 0.1, 0.2 & m,,: 0.05, 0.1, 0.2)

of
)
olX
N

- (AYER 3-3) WiE A 9 2] TA

(m,,: -0.05, -0.1, -0.2 & m,,: -0.05, -0.1, -0.2)
- (AU L 3-4) WiEH A 9 294 7T

(m,,: -0.05, -0.1, -0.2 & m,,: 0.05, 0.1, 0.2)
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(4) AIE2o 2o Zat

2 AToAs vt AuE et £4b el gt Wizt £42
A3 2R 7€ stollA AlEEeld 24 23E AN

- AXEE Aot obdel Ae|ed o 9 vl 72
Aol ot setelg A FH Fee] e g2 AR, F2 A
AFEE dE VIFEEDAELIETE L), HRSSHLGEE]), AMIE
(g8 o)), WA - HASHO|(HAAAAN)Z Hadd Fd A F
2 o] 7HPg(F71olo) HH] 5%, 10%, 20%)E 49l B 7SS
i

ofF AAE FA & 7H stolAe] HaFH FA FAF o

% HE = W Arol oidt weE A0, & m,t £0.1,
+0.2, £0.3)8 1 AYFHAYEL 1671, AU 2(67H),
AE R 3B67M)E 3 7 7R S

- A A 9 2 sHY 2R V1Ee SRECR st I A%
H AR EEAd SE oo oigt 24 AIE APHor At

o=, W= #d =2 A div] dA e Hl%(i*)oﬂ et

+
o
4
19

S
a3

B4 Zne Aueed H4 9 H goz AN 24 By
199 i BEAYS TG BAFY BA B4 wE 34
B34 S ofxo] gt JuE ATY

)

—

Easg B A7 54 3Fw) Dr)%ole] tiu] 5%
- <§ HA @ HT D) 0.4181(FA) & 0.7239(F 1)
- (AAA B SR A 490 ) 07)/487)

O (F2%y T A =2 1) Pr]&ole] oy 10%

(B4 9 A1 7)) 04171EA) & 0.7216(35)

- (BAA 834 gH 7t 49 ) 071/487H
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O (&4%Fd I A7 B4 +1) 371ecle] 4] 20%
- (]f* A4 @ M1 gD 0.4150FA) & 0.7171(H1)
- (AAA 53 X 7S A9 ) 071/4870
I 3-5] HZMAUEZAIEYA) AIEY0|M HIHEX 2 5%)
& A5 +4d 5 A A A3 E}%%]g]g'y-
7 . . 7
e 1 o T osis T on
7 . . 7
e 2 e T oan T o
1 97} 0.5903 0.7239 07h
7 . . 7
e 3 e T oams T o
4 97 0.4181 0.5150 07R

Az AARA.

[ 3-6] HZ

AEATEZA) ASE 01

ZHIEXI A2 10%)

R/R* ZAAA
=) AlE Al
?*1!'.‘ 1]'1‘ :?- o Z]X‘] 3]_'1"_ E]_l—a]_}g] Q’E
1 374 0.5699 0.6297 o7l
AU e
fee 1 2 37k 0.4702 0.5300 07N
1 370 0.4878 0.5330 07K
AUl e
=2 2 2 370 0.5680 0.6302 07K
1 oA 0.5886 0.7216 07H
2 97K 0.5055 0.6103 07K
AUl e
123 3 97 0.4856 0.6073 o7H
4 o7 0.4171 0.5136 07K
Az AARA.
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T 3-7] HZLMAZATEGA) AIZY 0 ZaHEX 72 20%)

R/R* A3
J A
'?"ET‘ 1\‘"“?‘ :IL}\O N EIX‘] Z]:]l E]_%%] Q’.‘i’.
1 374 0.5667 0.6262 o7h
AU Q.
[ele 1 2 374 0.4676 0.5271 oK
1 370 0.4854 0.5301 07H
3| =ike]
el 2 2 37K 0.5648 0.6262 07K
1 97Y 0.5853 0.7171 07N
2 o7 0.5030 0.6070 07K
AU Q.
2 3 3 o7 0.4829 0.6035 o7l
4 97K 0.4150 0.5109 o7H
g AAEA.
@ MesisHA(LGarsh
O (Basd I A7t B2 1H) 9715l HiH] 5%
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- (BAA B B Thset B9l ) 37H/487H
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[E 3-8] MesisiiA(LGEsl) AlE20lM ZiEX}l 72 5%)
R/R* AAA
=] =) J A -
:?'“1": k"‘l" q'}b N ax‘] Q_T’_ E}_%}E] @,‘P_
1 374 0.8614 0.9463 oK
AU Q.
42121 2 370 0.7198 0.8048 O7H
1 370 0.7410 0.8080 oK
AU 2
Il 2 370 0.8597 0.9512 O7H
1 o7 0.8890 1.0805 37
2 o7 0.7662 0.9178 O7H
AU Q.
[Fe1e 3 3 97K 0.7429 0.9188 O7H
4 o7 0.6403 0.7805 07H
A AR
T 3-9] Masisti(LGate) AlEI01M ZIHEXL 72 10%)
R/R* AAA
-] B J X =
:?'“1": k"‘l" q'}b N ax‘] Q_T’_ E}_%}E] @,‘P_
1 370 0.8590 0.9437 o7l
AU Q.
42121 2 370 0.7179 0.8026 O7H
1 370 0.7392 0.8058 oK
AU Q.
412 2 2 370 0.8573 0.9482 O7H
1 o7 0.8865 1.0771 37
2 o7 0.7644 0.9154 O7H
AU Q.
[Fe1e 3 3 97K 0.7408 0.9160 oK
4 o7f 0.6388 0.7785 o7H

A AR

T 3-10] ML

G3I8H AISY|0|M HIKEX 72 20%)

R/R* AAA
=] =) J A =
1 370 0.8544 0.9386 o7
AU Q.
42121 2 370 0.7140 0.7982 07H
1 370 0.7357 0.8016 oK
AU 2
Il 2 370 0.8525 0.9423 O7H
1 o7 0.8815 1.0704 37
2 7N 0.7607 0.9106 O7H
AU Q.
[Fe1e 3 3 97K 0.7366 0.9103 O7H
4 o7f 0.6357 0.7744 O7H
g AR,
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- (BAA B B Ths?t B9l ) 171/4870

[E 3-11] AHEMHCYSMMO]) AIEH0IM HaHFEXl 752 5%)

R/R* A3
-] =) J A
'?'T!_‘ k"‘l" :IL}\O T EIX‘] Z]:]l E]’%A(‘)] Q’E
1 374 0.8562 0.9386 o7f
AU e
fee 1 2 374 0.7188 0.8012 O7H
1 37k 0.7376 0.8039 o7
AUl e
et 2 2 3 0.8551 0.9454 07N
1 97 0.8835 1.0708 37R
2 oA 0.7621 0.9105 o7l
AU e
e 3 3 o7 0.7417 0.9141 07H
4 97N 0.6398 0.7772 O7H

Apm AR,
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[E 3-12] AMEMQIWSMNO]) ASHOM ZINEXL F2 10%)

R/R* A
TEOLW T T | aw ewy s
1 37 0.8531 0.9352 07K
A
=2 1 2 378 0.7162 0.7983 o7H
1 374 0.7352 0.8010 oM
A
412 2 2 378 0.8519 0.9415 o7H
1 oA 0.8801 1.0664 270
2 97 0.7596 0.9073 07N
AUa] Q.
=2 3 3 97f 0.7389 0.9103 07H
4 97l 0.6377 0.7745 07l

Aw AR,

[E 3-13] AMEMQIWSMNO]) ASHOM ZINEXE F2 20%)

R/R* A
T ST A | 94 8
1 37 0.8469 0.9284 07K
A
121 2 37N 0.7110 0.7925 o7H
1 374 0.7305 0.7954 07N
AU Q.
et 2 2 3 0.8455 | 0.9337 o7l
1 oA 0.8735 1.0575 17§
2 97 0.7547 0.9009 07N
A
=2 3 3 97f 0.7334 0.9028 07N
4 97} 0.6336 0.7690 07N
g AR,
@ YHZH|-CIAZY|0|AIA(AMTIX]
O (a3 I A7t B2 1H) 715l HiH] 5%

_ (R

*

7%

A 2 H3 g 0.3211(FA) & 0.5560(31)

3521 ) 071/487H
FA4 H5) 371019 diEl 10%

3 Zh 0.3201(FA) & 0.5536(F11)

©.0] %) 071/487
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o]

4 Az

A7

2 ) F71<=e]e] tiH] 20%

Z) 0.3180(FA) & 0.5490(X 1)

379 ) 071/487H

H 3-14] HHoH|- CIASHO|MA(RHEHRY) AEZ01M ZIEX #2 5%)

R/R* A3
1=) 1= -] S bl
?*1!'.‘ k""l_ q-}b ua Z]X‘] 3]_'1"_ E]_l—a]_}g] Q’E

1 374 0.4403 0.4885 o7l

Ao 1
I 2 37R 0.3601 0.4083 o7H
1 370 0.3784 0.4118 oK

AYEle 2
1] 2 374 0.4376 0.4830 O7H
1 oA 0.4541 0.5560 07H
2 97 0.3927 0.4741 07R

AUl e

e 3 97 0.3714 0.4647 07H
4 o7 0.3211 0.3962 07K

Az AARA.

[E 3-15] YR - CIAS0JLA(RMETRL) AIE01M ZIHEXL 2 10%)

R/R* A3
=] =) A A -
'?'T!_‘ k"‘l" :IL o T Z]x_] 3]31 .E*I_%/S] Q’.‘i’.
Adele 1 1 37R 0.4387 0.4867 o7
2 374 0.3588 0.4068 O7H
1 374 0.3771 0.4103 07H
AYeEle 2
el 2 374 0.4359 0.4809 07K
1 97 0.4524 0.5536 oM
2 i 0.3914 0.4724 07K
AU Q.
e 3 3 oA 0.3700 0.4627 o7l
4 oA 0.3201 0.3948 07H
g AAEA.
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[E 3-16] HHEA|- CIAZOIMRANTRY AISHOM ZINEX F2 20%)

R/R* A
T ST A | A 8
1 37H 0.4355 0.4831 07
AUl e
et 1 2 37K 0.3562 0.4038 07K
1 37K 0.3746 0.4074 oM
AUl e
HEle 2 0| 04326 | 04769 o7
1 i 0.4490 0.5490 07K
2 oA 0.3888 0.4690 07K
AUl e
=12 3 3 97} 0.3672 0.4589 071
4 97Y 0.3180 0.3920 07N

A7 ARR.
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71019 HiE] BlFo] w3749
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HIMZATELA) AISH0[M HINEX 72 5%)

£ =P
R/R_NPV* AAA
:?"E‘ k"“?“ q‘%] T ax‘] Q—I’- E}_%%] iJ;E'_
1 37 1.6854 1.8623 37
AEe 1 2 37 13905 | 1.5674 3
1 3 1.4422 1.5761 37
AEL 2 2 37 1.6800 1.8645 37
1 i 1.7409 2.1349 o7
2 o7 1.4945 1.8047 o7
AL 3 3 o 14363 | 17969 oA
4 o7 1.2330 1.5189 o7
A AR,
(8 E 2] HZMA(ZATEYA) AIEY0|M ZIEX A2 10%)
R/R_NPV* AAA
e S i = An | 594 gn
1 3 1.6807 1.8571 37
AdEe 1 2 3 13866 | 1.5631 3
1 37 1.4387 1.5719 37
AHE2 2 2 3 1.6752 1.8586 37
1 i 1.7360 2.1282 97K
2 978 1.4909 1.7998 o7
AL 3 3 o7 14322 | 1.7912 o7
4 97R 1.2300 1.5149 97h
A AR,
[HE E 3] HLMA(ZATEGA) AIEY0]4 ZoHEX} 72 20%)
R/R_NPV* AAA
e S i = An | 594 gn
1 37 1.6715 1.8469 37
AHEL 2 370 1.3790 1.5545 37
1 37 1.4317 1.5635 37
AEL 2 2 3 1.6657 1.8469 37
1 7K 1.7261 2.1148 97K
2 o7 1.4836 1.7903 o7
AEe 3 3 o 14241 | 1.7799 oA
4 974 1.2240 1.5068 i
Az AR,
88 / MITAl TAIZS OIS It MMt



[F2 I 4] MRsEd(LGEts) AIE0M ZIEX 72 5%)

R/R_NPV* AAA

e S i i A | %94 8w

1 37 1.4599 1.6038 37

AHEL 2 374 1.2200 1.3639 37
1 3 1.2560 1.3694 37

AEL 2 2 3 1.4572 1.6121 37
1 i 1.5067 1.8312 97K

2 97R 1.2987 1.5556 o7

AL 3 3 o7 12501 | 15573 o7
4 o7 1.0852 1.3229 o7

R A,

[£2 B 5] MasIsHii(LGale) AlEHI01M HINEXL 72 10%)
R/R_NPV* AAA
:?"E‘ k"“?“ q'k] ‘1\" ax‘] Q—I’- E}_%%] iJ;E'_

1 370 1.4559 1.5995 37

AEL 1 2 3 1.2167 1.3602 37
1 37 1.2529 1.3658 37

AHE2 2 2 3 14530 | 1.6071 37
1 i 1.5024 1.8255 o7

2 978 1.2955 1.5514 o7

AL 3 3 o 12555 | 1.5524 oA
4 o7 1.0826 1.3194 o7

A AR

[£2 B 6] Masishii(LGals) AlEdI01M HINEXL 72 20%)
R/R_NPV* AAA
:?"E‘ k"“?“ q'k] ‘1\" ax‘] Q—I’- E}_%%] iJ;E'_

1 37 1.4480 1.5908 37

AHEL 2 37 1.2100 1.3528 37
1 3 1.2469 1.3586 37

AEL 2 2 3 1.4449 1.5971 37
1 o7 1.4940 1.8142 97K

2 o7 1.2892 1.5433 o7

AEe 3 3 o7 12485 | 15428 o7
4 974 1.0774 1.3124 i

A AR,

HZ /89



[F2 I 7] AHEMACKSMMO]) AIE01M HIEX #2 5%)

R/R_NPV* AAA
e S i i An | 594 gn
1 37 1.4341 1.5721 37
AHEL 2 37 1.2040 1.3420 37
1 370 1.2355 1.3465 37
AEe 2 2 3 14323 | 1.5836 3
1 i 1.4798 1.7936 97K
2 97R 1.2765 1.5251 o7
AEe 3 3 o 12423 | 15311 o7
4 974 1.0717 1.3018 97R

R A,

[F2 & 8] AUELACYZMMO0]) AZ01M HIEX #2 10%)

R/R_NPV* AAA
e SN B el An | 594 gn
1 37 1.4288 1.5664 37
AdEe 1 2 370 11996 | 1.3371 A
1 37 1.2315 1.3417 37
AEe 2 2 370 14269 | 15770 3
1 i 1.4742 1.7861 97K
2 978 1.2723 1.5196 o7
AL 3 3 97} 1.2376 1.5247 o7
4 97R 1.0682 1.2972 97}

A AR

[F2 E 9] AMUELACYEMNHO0]) AlZ201M

ZIEX} 72 20%)

R/R_NPV* AAA
e S i = An | 594 gn
1 37 1.4185 1.5550 37
AHEL 2 3 11909 | 1.3274 37
1 370 1.2235 1.3323 37
AEL 2 2 3 1.4162 1.5640 37
1 o7 1.4631 1.7714 97K
2 97 1.2641 1.5089 o7
AL 3 3 o7 12284 | 15121 o7
4 974 1.0613 1.2881 97h
Az AR,
90 / MIBAl ZAIRS Oltg 2fat MaItH|



[£2 E 10] HHEA| CIASOIMRIAHITXY ABHOM ZINEX F2 5%)

R/R_NPV* AAA
e S i i An | 594 gn
1 37 2.2541 2.5004 37
AHEL 2 3 1.8436 2.0899 37
1 370 1.9368 2.1080 37
AEL 2 2 37 2.2400 2.4722 37
1 o7 2.3247 2.8460 97K
2 97 2.0100 2.4268 o7
AL 3 3 o7 19013 | 23788 o7
4 o7 1.6439 2.0283 o7

R A,

[22 B 11] YA CIASHOARYAHAY ASHOIM HINEX F2 10%)

R/R_NPV* AAA
:?"E‘ k"“?“ q‘%] ‘1\" ax‘] Q—I’- E}_%%] iJ;E'_
1 3 2.2458 2.4912 37
AEL 1 2 3 1.8367 2.0821 37
1 370 1.9304 2.1004 37
AHE2 2 2 3 2.2314 2.4618 37
1 o7 2.3158 2.8340 97K
2 o7 2.0034 2.4180 o7
AL 3 3 o 1.8040 | 2.3687 oA
4 97R 1.6385 2.0210 97h

A AR

[£2 B 12] SHEH|- CASHOARIANMZY SO ZINEX 72 20%)

R/R_NPV* AAA
e S i = An | 594 gn
1 37 2.2292 2.4728 37
AHEL 2 37 1.8232 2.0668 37
1 3 1.9177 2.0854 37
AEL 2 2 3 2.2145 2.4412 37
1 o7 2.2982 2.8103 97K
2 974 1.9902 2.4007 97K
AL 3 3 o7 18797 | 2.3489 o7
4 974 1.6277 2.0066 i

A AR,

2= /91
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