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Aol vl Eat =4

N

OfliAR |42k 22 2200} A1

TA|H| 1L [EA Ol |ZAER | E

AU D WIN| =—
>
N
loh
i3
Kl
0
$|'_|

2EH AH

2017.10.24.

YA M 2IF2| T2 B2 oA ME FUS Y 22

3

i

p 1 =
U 2o Y8

oLz e (BAY) 2EH

HHe| ehAIA Z=(17E 247|381 147]) 2 A0i| 2] BIZ =CH(16H 7% 30 20%)

2017.12.20.

2ol 2| 3020 0| ||

Aol H2| B =816 13.3GW—'22d 27.5GW—~'30d 63.8GW

2017.12.29.

Higat H22F7| A=

of| 233 2EY oY

il

2018.07.24

I3t AL YT AN L 22U BAEILHA 107] B2
A

24

ok
309 RENMNA ZAETHE S U YEES JIE 2EY 25.7%01M 32.5% 2 4 23

2019.06.04

|32} 0|2 7] 2 A&

403 Z|Z0f| 42| 4H|: BAU CHH| 18.6% &, "40'd A40i| 2| HHMZ H|S: 30~35%

2019.08.21.

oluzIEE BAuH

SCES

309 2|0 R|AH|: BAU CHH| 14.4% HZ (2028 H7)

2020.07.14.

SR R SEAE (B=T 2URY)

25 SAIYH| 73,42 (IH| 42.72) FAt, LAt2| 65.920H 2HE, AHO|HZ| 42.7GW E5

2020.12.7.

2050 BaFY 1M

Ollq R[S 7t43 @ MM 2|2 o2 S5 Heh @ A &5 U PRI, Z4H-
A A S @ YL R, =4, OHZ] IT S 304 oz A4 S

2020.12.28.

Aozt MY, [2A1E

MBS 20 35.8 GW (28.1%) — '341H 29.0 GW (15.0%)
X201 23.3 GW (18.2%) —'341H 19.4 GW (10.1%)
A28 20 20.1 GW (15.8%) — "34F 77.8 GW (40.3%)
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foi

A’ g0l 2] 2 =ty “

194 7|E Ao A| YL HE SB= 23 Gy, WM HIS SB
« ORI 2B H 2 2ADLHOIM AL R| 2T B HE Jh4 Y 2|2 S
= RPS A= O|HES| AAMSH =7t 161 90.5%—19H 99.7%

cw Al Bojjq 2] ZHAs| - 2/ Hojj 2] ZH HIS
70 %

60.3

]

.,.
[=]

rr

248

—

II:I-

1o

2
7

Jo

=22y

)
rlu

22.2%

60 3l

20% A5zt

” Azl

20| 2]

0 3020 OJ3AIE 159 ZH|AO||L4 2]
3020 O] A=

30 10%
20

asy 28 1 5%
10

koo 43%

o 0%

2016 2018 2020 2022 2024 2026 2028 2030 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034

Q=B =O= A =O=FH =O=4%

2t2: 3H=0| RS, 2019E Mol 2| 258242020 S )
1) 71643, 30 2| = A0 L42] 3020 O|#H 20| HAu SH2|E 2H0510] 2dse], HIAYH S L 2Y2|E A2l 2019E 108 A HZY

Of ZHEof| w2t |24 MH| 7| 20| Aol L R[of| M A2l 2l SAHRMY H|AH HMFS erYst0] A2t A o2 245t 24

F2) 224,25 4 U BEgSHE SHA|E ST RE S AYAHZ| BESE AZ (LA Y0HZ| Y 1Y 0|F S A=l0| LR D2 o
710 E HIAYH 7| S 2H2IE H2ASH2| %45)

F3) SHIZE= T2 AROM HAIE SHAE UHSIH =&

1210142 B2 2 3} ®

1210|H42] S5 2= ME-AF HIS0| Zastn Hafd H|F0| SIt5tHA Cha 7iH

—_
- OfL{|HB HMS Y BIE 29 A E HIPE IS HERE 23
- OJMPIR| U SATEA Z20| UBtO R 27T BRI 22 HMO| 7(0] &0l
£hel: Mdhoe 20104 20164 20204
1240f|LH 2| A-H| 264 .1 293.8 2921
(100.0%) (100.0%) (100.0%)
At 771 81.5 72.2
(29.2%) (27.7%) (24.7%)
MR 104.5 117.6 110.2
(39.6%) (40.0%) (37.7%)
LNG 43.0 455 55.0
(16.3%) (15.5%) (18.8%)
e 14 14 1.5
(0.5%) (0.5%) (0.5%)
ezt 31.9 34.2 341
(12.1%) (11.6%) (11.7%)
AR 44- 7Bt 6.1 13.6 19.0
(2.3%) (4.6%) (6.5%)

A= 0| EAI P 2021
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Aol vl Eat =4

AUTLEAWN =
>
N
loh
B
i
2
$|'_|

IEA OfjL 2] 8 2| & -

Of|LR| &S 12381510 HHUA R =&
- 3= G7 27t 37 HAIXE HR - 223 | 22|Li2}of 42| M| HEQ} A5 HD

Pl

TCEP Clean Energy Transition Indicators
Energy suppl!
Power VR w2 o)
Etazlofe

generation Final energy carbon intensity /

: Electricity generation carbon intensity _

Energy
f : Investment
integration
ojcte H A
Industry oL 2] ATk Energy demand .uc.:
@ o2 22
Electricity share in final demand 2AITLA Hfj =2k
Buildings s Energy ity and efficiency impr -
Investment
Transport
Underlying sectoral drivers Intermediate indicators Overalfoutput

At2: https://www.iea.org/articles/energy-transitions-indicators
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[T | HEA ARAARS
St oLixpHEt

o2 2 247tL Bl ST .

f2|L2tE 2474 B EEe] 37t :MIE RAI5t e Ve Ea
. G7 27k HLICHE HQIs G7 27t0] SAUTIA HETS 24 24
- Ofl{| 2B FUE 042 HE SATA BB Z7HM| QRI/Z40] 7|0, D2{LE 22 Oy 0|53 45

Hsis
Mt of CO, 20004 20104 20154 20194
*00~"10 *10~'15 *15~"19

= 431.9 550.9 582.1 586.2 2.5% 1.1% 0.2%
o= 5,729.9 5,352.1 4,928.6 4,766.4 -0.7% -1.6% -0.8%
I 520.6 476.6 394 339.2 -0.9% -3.7% -3.7%
oA 364.7 340.1 303.9 2932 -0.7% 2.2% -0.9%
=Y 812.3 758.9 729.7 659.1 -0.7% -0.8% -2.5%
o|&hz|ot 420.4 392 329.7 302.8 -0.7% -3.4% 2.1%
FHutct 503.5 526.2 549.3 571.8 0.4% 0.9% 1.0%
Uq 1,147.9 1,131.8 1,155.6 1,066.2 -0.1% 0.4% 2.0%

T & A2 E EATL AHH 22 2 87kt World Energy Balancedl| 7|23l 2006 IPCC 7H0|=2101S 2 EaiA AESH H= A 2R9|
2L HIEEO R IVt ZHIEYDl= TR 240[7t U
2Zt2: IEA ET0|Z|, Data and statistics, Total CO, emissions.

1
24.cd AHALO| E}A RIOE .‘l
4. F 44ko| Bt ot
(=] | - = A
fe|Uet=s G7 171 S 2HME M- F L] BhA 3ofe VM S0t L2l H
= 20194 ¥=2 2000 & CiH| 45.6% SEHR| L4, f2|L2k= 95.8% £~&0 22
= 2|2t M- YA 220 2A4TIA BIEE s S|, L2E A et 2E G7 I7h= A4
160
20004=100
140
120
100
80
60
40
20
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
—%tn =07 —g3 —IZYL —=Y 0|20} ——FLIT} —UZ
WeECOeq, #RF  OF  @=:  mwA S oao Aot wE
20004 165.1 2541.6 188.8 48.9 335.2 135.7 135.5 425.0
20194 309.5 1693.0 72.8 37.4 246.7 95.9 87.4 486.1
1) IEA EH|0|Z|, Data and statistics, CO2 intensity of powerE 7|22 |2} 2ty
2) IEA(2020) "CO2 Emissions from Fuel Combustion 2020 Edition,& 7|22 A} 2Hd 12
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L3
Ol A] 2T
fe|Li2te] 2018H of|L{ 2| HTel= ZHLICt CIB 22 =2 &
= 22|l of|HA| fTRl= AS HMER,15~19'E I £E= O] CfH] et
= 0{35| L= CijH| 2l M, of|2| |T2= =2 o 28l O|4f
= A, MRSlEL S 0| CiaH] fF 2|2 =7} =0} Of| L 2| H=H2{e| #HE J§40] 022
toe/ ﬂil‘%
thousand 2015 20004 20104 20154 20194
usb *10~"15
5= 0.18 0.15 0.14 0.13 -1.8% -1.4% -1.8%
o= 0.17 0.14 0.12 0.11 -1.9% -3.0% 2.2%
A2 0.10 0.08 0.07 0.06 2.2% -2.6% -3.8%
A 0.11 0.10 0.09 0.08 -0.9% 2.1% -2.9%
=9 0.10 0.09 0.08 0.07 -1.0% -2.3% -3.3%
O|&f2(ot 0.08 0.07 0.07 0.06 -1.3% 0.0% -3.8%
FHLtct 0.21 0.18 0.18 0.18 -1.5% 0.0% 0.0%
U2 0.11 0.10 0.08 0.08 -0.9% -4.4% 0.0%
Zt2: [EA £H0|2|, Data and statistics, Total energy supply (TES) by GDP (PPP)& 7|22 &} 2t
13
(=) S = O -wv
S2|Li2te| Helel £ =ute| H|w
f2|Li2te] Hat
- SrHOlA S 0| Q0| 2ATIA HIET SN 23}, M- AL 20| Ea Zore
W Sel 3H YUE HE
z227}e| H
223 O] o|UZ|ABI| HEQL AEI DT BE
= U Oy =2 22 7|72 A2E ofH2|[EE 2SS S 2ot 2
3 A
= O|4R|A|ARO| H2 o|2(path dependency)E LY 2HE 2|74 S40| £
SOl A Of| A | M Stof| TSt AL2] A el =20t A =318 SAI0| IS0k 5t OlH S
= 02| CtaH| fFL| S22t =0t 273 SYMYOM HBt2| 7 Bl W= HHZ| 4
= DL 223 3YSH 2050 EAFE SHE 46l 0F Sh= oEof ¢
- YHUA UBHS S WHR LS LEAS] O R| 4|2 HAHY 2 LEZE} A
14
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»
HE 18/ & DERYAIT -
2H08B I ngAp) = VE YUY R4M|, FEEIHaseuAs = EIYE, 3 M|
= N8 TR YA SHOZ 2R = WA L MESIAYUZ0| 2 H
= DEFUA L MA| Akl KA oot WERUT = EYE, B, A0 2 H
el H/102d vkl 2015 2016 2017 2018 2019 "
128A EjF2 06 0.5 0.7 08 0.8 0.68
=4 05 0.4 06 0.6 05 0.54
At 1.1 1.1 1.1 1.1 1.0 1.08
AErSH 1.8 17 15 1.9 17 1.71
A=t 0.7 0.6 0.7 06 0.6 0.63
DEREAS | EYE 42 39 5.3 5.8 5.7 4.97
=4 47 44 5.5 63 6.2 5.42
At 36 36 42 5.0 47 4.21
AfEFS 24 25 22 28 24 245
A= 17 1.8 1.8 16 1.9 1.77
17
»
F2 12 dZLrofe] 18 -
EfE, 338 M2 A=Y =2 HBHEE 2= CAPEX 7Y 2829| H|F0| =3
= ME UXMAS OPEX fY 118 H|S0| =20, CAPEX &Y 18 SO|M= dHA|L 20FH|IZ =5
urzig) ng(Y) 2015 2016 2017 2018 2019
EjQF2 Al 608 (100%) 931 (100%) 969 (100%) | 1,764 (100%) | 2,495 (100%)
CAPEX 329 (54%) 457 (49%) 471 (49%) 976 (55%) 1,481 (59%)
OPEX 278 (46%) 473 (51%) 498 (51%) 788 (45%) 1,014 (41%)
B Al 319 (100%) 507 (100%) 459 (100%) 696 (100%) 685 (100%)
CAPEX 278 (87%) 438 (86%) 408 (89%) 628 (90%) 612 (89%)
OPEX 41 (13%) 69 (14%) 50 (11%) 69 (10%) 74 (11%)
A Al 14,101 (100%) | 15,686 (100%) | 15,680 (100%) | 16,600 (100%) | 17,296 (100%)
CAPEX 2,384 (17%) 2,334 (15%) 2,324 (15%) 3,251 (20%) 3,669 (21%)
OPEX 11,716 (83%) | 13,352(85%) | 13,356 (85%) | 13,349 (80%) | 13,627 (79%)
AJEHet A 5,578 (100%) | 8,376 (100%) | 8,024 (100%) | 11,784 (100%) | 8,986 (100%)
CAPEX 1,202 (22%) 1,149 (14%) 1,307 (16%) 2,913 (25%) 3,267 (36%)
OPEX 4,375 (78%) 7,227 (86%) 6,717 (84%) 8,872 (75%) 5,719 (64%)
Itasgey | A 11,457 (100%) | 9,568 (100%) | 11,195 (100%) | 11,311 (100%) | 16,555 (100%)
CAPEX | 1,174 (10%) 983 (10%) 1,091 (10%) 2,799 (25%) 3299 (20%) o
OPEX 10,283 (90%) | 8,585(90%) | 10,104(90%) | 8,512 (75%) 13,256 (80%)
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12 42: OIS O|WESE TYBHE T2 $20| YO Z2E Mg
23} M2 A A Y 22 AUE WIHLSY Y, OHESUS, @43 0 B4
TP 24: OLRIHE B BT 20H(FHHM, NS, 71&, 371 18 S+ 74)

| oluzzsods |

|
1 e EEC ETTH

||| (M (-] (A [ 2E] AR (-] || A E A
R - A - e R N = e e s R = A
H2 | = A1 A = A (A A= off | | |A
A= (B[N | ¥ || B || A B (M| A=
l || o = il o | =
A 28 # |A B M| & |4 Ed 2
E s E o o) |4 & d 4
. 4 A
8|2 = &
cH o CH

AHP AIZ7= 2pg: J 2 |uiel [E7t 7019] o/ AS TESHH At (R27(2t 2021E 42 299~58 18Y)
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oA S Hotel=e| ot S22 -
Worsts A ZA|-d2 AlgIch]| e 371

3= 0.332 0.264 0.173 0.247 0.696
HMEH HHM 0.087 (42]) | 0.023(15%)) | 0.060 (6%]) | 0.060 (8%I) | 0.308 (12])
A 0 0.086 (520) | 0.109 3%]) | 0.032 (132]) | 0.074 (62/) | 0.099 (39])
AR &l 0.036 (13%1) | 0.035(12<]) | 0.021 (14%l) | 0.032 (132]) | 0.033 (9%))
AP =24 S| 0.075 (62]) | 0.072 (6%/) | 0.042 (102]) | 0.029 (14%) | 0.167 (2%])
JeddHE e 0.043 (12%1) | 0.042 (102]) | 0.012 (15%!) | 0.034 (112]) | 0.098 (4%))

2 0.316 0.320 0.419 0.259 0.186
U= HEM 0.064 (89]) | 0.036 (11%)) | 0.132 (29]) | 0.037 (102]) | 0.044 (7%))
A 7HAM 0.056 (102]) | 0.069 (721) | 0.059 (72!) | 0.033 (129]) | 0.034 (82
2 2| Y By 0.033 (149]) | 0.025(142]) | 0.039 (112]) | 0.028 (152]) | 0.019 (122])
ZHAH|A 74 0.111 (19)) | 0.119(2%1) | 0.090(3%]) | 0.086 3%) 0.074 (5%))
Ate|d =24 sof | 0.054(119)) | 0.066 (89)) | 0.063(52l) | 0.079 (59)) | 0.012 (142l)

Bt 0.351 0.415 0.408 0.494 0.118
M HAHH 0.104 (291) | 0.048 (9%1) | 0.237 (1%]) | 0.105(29]) | 0.045 (6%)
A 204 0.094 (3%1) | 0.090 (5%1) | 0.084 (42!) | 0.208 (12]) | 0.023 (10%)
AZOAH 2 0.065 (72]) | 0,126 (1%) | 0.042 (9%)) | 0.071 (7%I) | 0.022 (112)
£t sy 0.061 (92]) | 0.106 (4%]) | 0.054(8%l) | 0.086 (4%l) | 0.013 (132))
AFSIA 484 BHCf | 0.030(159)) | 0.034(13¢)) | 0.033 (12%) 0039 (9¢))  0.009 (15%) 2

(E5) ofl{2| et o= FIt -

(&Y 2E A2 oA He Y 2= S5 2 e olYE7} M E|UCt Wt

(F52) A2l Y =842 AHelstn o2 e Y2 A2 I FE2 SFTEE W H=ACk ot

23| 2|42 AlQIEks| 7IE 371Y

33 4 4 4 4 4
(0.646, 0.354) (0.656, 0.344) (0.532,0.468) (0.695, 0.305) 0.692, 0.308)

BASE XY WM ] ] ] ]
(0.748,0.252) (0.828,0.172) (0.604, 0.396) (0.763,0.237) (0.764,0.236)

Tl A 74 4 4 M 4
(0.696, 0.304) (0.632,0.368) (0.632,0.368) (0.718,0.282) (0.784,0.216)

B e 7 7 M 74 M
(0.734,0.266) (0.729,0.271) (0.746,0.254) (0.766,0.234) (0.693,0.307)

Ate1H 88 e 74 4 o5t M 4
(0.509, 0.491) (0.636, 0.364) (0.231,0.769) (0.517,0.483) (0.672,0.328)

bl 7 4 4 W 74
(0.642,0.358) (0.597,0.403) (0.529,0.471) (0.730,0.270) (0.696, 0.304)

T 25 QH0fl= eigenvectorE 7|MSIRL0], WM E= A0l Ed F=E LIEHH
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(=£2) of|{2| et oM FIt

| MM 1

| e ZHAA—S
St oLixpHEt

e,

(ESY) BAEY, AU 252 o2 HE P 2=

9

HUSE yHY
A 7HA

A2 i

ZHA A 24

A
WM
(0.566,0.434)
Ll
(0.692,0.308)
WM
(0.629,0.371)
Ll
(0.638,0.362)
oFst
(0.449,0.551)
bl
(0.604, 0.396)

2 3
ot}
(0.496, 0.504)
2Ha
(0.727,0.273)
2
(0.569,0.431)
otg}
(0.474,0.526)
ots}
(0.463,0.537)
A
(0.509, 0.491)

42 H20| #3 oY} ofstE|2ictn W}
(22) HH BRI JHAHA L2 of8tE Wots|gon], 15U YL F=S0| cfs 25t It

Algichs)
ors}
(0.497,0.503)
7
(0.555, 0.445)
M
(0.659, 0.341)
7
(0.682,0.318)
o}
(0.318,0.682)
7
(0.535, 0.465)

&
s
(0.547,0.453)
7
(0.664,0.336)
s
(0.540, 0.460)
T
(0.654,0.346)
s
(0.514,0.486)
7
(0.523,0.477)

271
M
(0.711,0.289)
4
(0.796, 0.204)
2
(0.734, 0.266)
M
(0.725,0.275)
P
(0.509, 0.491)
74
(0.807,0.193)

N
e

S Otoll= eigenvectorE 7| MstAL 0], JHM E= oEo] S HEE LIEHH

(AMLH) o] gk o]l Fot

(AEY) AUHAE A3t 2E IE-2 of|LfA| e W2 At A A 20| M| ACt B}
(=) Al2d HE2 Wotste RE BHE0| J) M| Uk Tt

AR

ox
o
Jo
H
a3
X
ox

T+l 71

x

AEBoHH =

2 2

Ar13 284 sy

3
s
(0.652,0.348)
A
(@727, 1827 20
2
(0.607,0.393)
A
(0.628,0.372)
s
(0.669,0.331)
s
(0.644,0.356)

22
7HAd
(0.599, 0.401)
7HAd
(0.690, 0.310)
7H4d
(0.569, 0.431)
7HAd
(0.571,0.429)
7H4d
(0.613,0.387)
7H4d
(0.569, 0.431)

A QIEH|
7hd
(0.539,0.461)
7
(0.513,0.487)
74
(0.509,0.491)
7
(0.535,0.465)
7
(0.608,0.392)
7
(0.608,0.392)

&
714
(0.722,0.278)
714
(0.805,0.195)
714
(0.622,0.378)
714
(0.718,0.282)
714
(0.750, 0.250)
714
(0.764,0.236)

371
7Hd
(0.731,0.269)
7
(0.839,0.161)
74
(0.715,0.285)
7
(0.677,0.323)
74
(0.694, 0.306)
7
(0.618,0.382)

g

=
T

S QOtoll= eigenvectorE 7|MstAL 0], JHM E= oEo] S HEE LIEHH

OlXIZH AT 20218 = G4 2HS| 39



=5k = = .-
o
(Z2TIN) o212 o YE T}
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(A H) ol R Y2 A2 MutH o = ME 0|/ = JHM WOt
= (OFE) ADIC|= S o7} =2 ofStE[ACt D HIL
- £9 H20| 0L{X| M O[S 7} 0|5/2A5H5H 20| = YOl — HREL BcY, 7H2HH| A
Sg S5 48 B2 A O|YS T LR
23| 23] 2 Algich| 718 271Y
M A ot A M
(0.617,0.383) (0.559, 0.441) (0.489,0.511) (0.702,0.298) (0.701, 0.299)
. MM ) MM ) MM
e= (0.646,0.354) (0.656, 0.344) (0.532, 0.468) (0.695, 0.305) (0.692, 0.308)
. MM o3} o3} M MM
(0.566, 0.434) (0.496, 0.504) (0.497, 0.503) (0.547,0.453) (0.711, 0.289)
21AE MM M MM ) I
- (0.652,0.348) (0.599,0.401) | (0.539,0.461) (0.722,0.278) (0.731,0.269)
TS QH0fl= eigenvectorE 7|AMEHA 2O, 4 = ASto| A HEE LEHY
25

o] bR 23

AN hLhWN =
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1) olz|det Y2 HA|E SBE S45| Y ﬁ UA=71
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Top 10 Global Risks (WEF, 2022) o, ‘

Top 10 Global Risks by Severity E{V@.c

Over the next 10 years

Climate action failure

m

2nd Extreme weather

3rd Biodiversity loss

4t Social cohesion erosion

Sth Livelihood crises

6th Infectious diseases

7th Human environmental damage

8th Natural resource crises

gth Debt crises

10th Geoeconomic confrontation

Bl Economic WM Environmental MM Geopolitical M Societal Wl Technological

Source: World Economic Forum Global Risks Report 2022
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Risk Response Blind Spots (WEF, 2021)

Risks Response Blind Spots

For which risks do respondents consider the global response falls short of their potential impact?

Social cohesion Youth
advances

erosion disillusionment

Il Economic M Environmental Wl Geopolitical Wl Societal Ml Technological

Source: World Economic Forum Global Risks Report 2021

.3
oL{XHR Y w ‘

Adverse tech

« 7|FH3} o] MY Jgof HE HS0] 71 FFY AR odElEs 22

WORLD
ECONOMIC
FORUM

MA EtASE 10| =il

Emissions GDP (PPP) Population Countries

136
88% 90% 85%

235

antry-level coverage only. We do not include sub-national net zero targets in countries without

XtE: Net Zero Tracker

< 712917| LSS fIt FRF XIYHE, =Al, 7|

[1°]
g[n
m
>

S M Hrj o

.3
oL{XHR Y w ‘

GLOBAL NET ZERO COVERAGE NET ZERO NUMBERS

a target. Out of 198 countries, 713 regions, 1177 cities
and 2,000 companies.

Regions

115

Companies

682
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Zrx AFAH? S
%ﬁl:l_-'? |_|-|=i H o RIH T
o HiZI= (Hard-to-Abate, HTA) Y2
- HTA M2 WU 3HO| 7|sXHoz Mg O A=l ZOHA AREO
0| 2a7Lx vjEO| i1t SEBEO s AFS oln)
CENEoR MY, MRSl 5 AMMYUO| mra S| HWE o) EEs
¥Zoz HI U
o HZI= (Hard-to-Abate, HTA) M2 FLHM
- HTA Q2 ditapPdo| ErabiEDL SX3E(0] A7 DR =X Mik
37d2| W3l glojls 24712 #H0| o2
< 71EQ 3HOME ojUHX] EES 7|50 2MIIAE AFE + ALt
o2 et oldol= 7|=H AL AS
- 22|Lt2te] tHEX mra 4HRHQ HZ, MFIE 2| AXMH2 XSKL,
7, A4 S0 7|XAXE S35t ¥y 7(ZHAeE MY 7t
szt 2 4o
EfAZZAZA] S
EU EtAZA R (CBAM) . ‘
o~ EUE 7 HZ, €205 § 5/ 50| CHs ©271HS BiSt=
EHAZEAEY MY Lx
o EIARAZHELE EUu ETs 71 HE AlAH (a system mirroring the EU
ETS) S S0 =¥
- EU ETS ZAO7IH0| HS3t0| cram AUSAME HEJss WHo2 =HE AN
- 714l SEid R (HEH2 R erset §Ah, M3 ersel SlO|EE|E?
Cannot trade
‘ certificates BUT
Can deduct any ﬁ?,r:];zt;m some
4 B Y s M caticates o
Surrender the third country for sl
gesr?it"g'cates the carbpn in the
Decl?re "f‘e 3 corresponding to ﬁ.;%%":.gg) g;;éze
quantity of goods amount of GHG in
= . and the embedded the imports
Register with emissions in those
national goods for the
authorities and preceding year, by
can buy CBAM 31 May each year.
certificates KtZE: Buropean Commission
from them.
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b4 ood 2474 EFAZEI O|SH HIS
20, R At EASE o3 Bk q,q,,,g,{,ﬁq.gﬂ ‘
Diversified majors Hydrogen focus Proven pathways
w SSAB
TATA STEEL
voestalpine
@ A r‘ SALZGITTERAG m) @
thyssenkrupp ~ ArcelorMittal p SR) So eaRanlnnty
Hedge bets with several Double down on hydrogen Focus on mature technology
breakthrough technologies and incremental gains
Evolutionary ‘ Revolutionary ‘ Unconventional
Efficiency Fuel- Circular Hydrogen Biofuels CCS Electrolysis |Carbon Steel
and process switching economy and other offsets substitutes
improvement
Acerinox O O O
ArcelorMittal Q@ O © © © (0)
Salzgitter O O O
SSAB O O (D)
Tata Steel O O O O O O
ThyssenKrupp O O O O O
USS. Steel @ O (@}
Voestalpine Q@ Q@ O
Q- Core abatement method O- Emerging / non-core abatement method A& : BloombergNEF (2021)
LWOoMal B *
E? 2410 = /7 °I|l—1x|%lllﬁ?‘i4}'
o ®xf HEED A= mra LA BERLZE CHE2 L2|Li2toiA HEof SHA|7t
=Ee 4oz olzist SHAIE S8 /e HEX 7|4 ofHo| Has
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7| X|E HAl
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Chemicals Steel

2020 2030 2050 2020 2030 2050

At&: IEA(2021)

MOBISHEFAZEI OSH 7|
MRolelEASE O V= o,,q,,,g,ﬂﬁgﬁ ‘
- BHAZY [4187|% 83 2oy
I MY7ISELHEE, ARHRASED S "H[AY BHATEH S ZISHLAY, OE 7
+57i ZaHE Y Vs EF F XY M =9 MF
Z1E ¢8% EEY FHA
HASE U371= 234 30 404 504
1 B ss s
2. HIO|0HA Q2 HR/ATHY 23 -
3. MRsfs} SATIA Hat 48 -
4 W1 EoHE 45 S sEw
5. S s [ s
A2 ohRY7IEE IR (2021)
&1, IEA, Net Zero by 2050 (2021) g S ‘

Cement

M Conventional routes
Innovative routes

M Other

™ Hydrogen-based

m CCUS-equipped

2020 2030 2050

50 Korea Energy Economics Institute




iof
]
=
=
=

ol
Tl
2l
=2
=1
RO 751
< 1o ‘ ‘
uld
il
— Qﬁ_ g ® Qﬁ_
= 5 B
= P oy 4 - n
T g = T S 2
5 K- m__. ¥ < = @ S B
o T =y 1i 2 s F 2
& > oy $ ° K
. Ko 3r = B < uf
fir M _ Ko 3 ~ N o
Rl 5 = o 2 o s o Mo
o T < ¥ B g 4 a A
"4 y o & _._ 31
4 - F W= > 0 -
[} o — 3 = 5 < mr =2 R
w5 B BT £ ~ 3 oy
—~ = (. " < 3 3 X0 .
= ol 3 0 20 = ~ ulo 8 1]
u Ko w 8 o ) o 2
I 1 H g 4 J B
< 8 ] 9 3~ oq v § &
- ) o BT g = K 4 U
1 g xE 38« 2 4 e g N
ok ooz o X 4 7§ O= {0 = & « M A
~ Koo #F OF 8 F A = KH g o " =
o T mw oo o = 23 ol m ¢+ m o ON o
A Skl A oy o A4 F Jom W
NO op W B Rz S R & 4 = ® g . oW R Hl
=0 ot oo R ol M___. ol W i == M m ____AT . ® 5l
nl — w N0 oo 2 w Q © n & H o 7
8 &4 fzREch ut = @ BT ow oY
31 = F® S aFEa Ol o R B o B o E M
v fr Rl oF OF BE 4, <l ¥ o X = 9 o F
N oroLs O WD o O i ) T T % W
= R2w 808 5zx06 i R T PO O A
N N0 MR E X g i nd & O = U = © Lo b
R R D oyg=x Mg V5 ogom
ik T “ﬁ_ o w“ w Ko & & &i h ik W oW o oW OF ﬁ
1o a N o— W oa =
- Ty dma X "R N ooy N
== R R gdwWoR N o T o#rdopE®S
[ a = 3 Cn N Weggwow MFoFor U
< o S M Koo . 1| L . kL, ., .
o, ", o . . .

OlHXIZAXM ST 20219 At 2rEs| b1

o
=

FYEQl HAOLIX| H2 B3| of

o
=

. obEN = (H AR




=0 2z ALCI= o
T o TJE p——
o 7= ofd 9 ®HE, AS|ZAN Q=2 BE Sof m2h M $ThEQ|
s1Hdo| CIEA '—|‘E|"-f':’i AMo|XHESH HM Sk 9jA Fgo| MEHO|
A EbA M|
SRR
724 - Mot SR B
= HZE2.-§XHR&D, MH|EX}
AR} kA XU A| OFH| &= (ccfD)
Cap and Trade
S A
Hi=RITHe| 7|1 &
EFASRI= HA|
™ Hets QEHE
MRV Ql =2} 25
7t4 L Mz 2 H (a2 HE FoHAl
K= SHEbR
28|} S A i oh e
aBHE B2 70
He EtAEX= HA| HEA HE A5 &
A S 2 243 ACIO| =
7 |= O HH3l0|| L= A 2H ~THo| s uf A o,,qx,,wﬁ;.gé
HEo| AFAO MY X S rep (ZI=EHM 7|7
b oAy oy =4
7|70y EXtol CHet MYSH|, Held 2™ S MA X
Matching fund 7|2} Bl-Z 35 FAt
h A= CbA| 71271 EXof| CHet MAHSH, =HeIM 28 S M X
JdZANE A4 23 glojg A .z2| 7|H A=
71E 7|& OjH| H& == d& 4% X
k X7 MAE5 EtATLZ N2t A BFAKIHH R E (cctD),
EXNASH, sM=8 7|8 X2 X X, 3SEE
J2ME +0 S
MAEZ0| CHet X[ H|ES2 E0|1 AH|X} Ho| =740l
KAl ACF Z+S
L =A% ygs o) TH &
S35E JZAME 70§ o/F3 =0, RIZIREE IS
TOf EhN, RIZEREE OIS Foiol Ciet Ma 2
=
5

52 Korea Energy Economics Institute




OIEXIZRITY 2021 9% A7 2Hs| 53

Ol gl
ol R
AR
=2
23
70m.od
< 1o
il
mll
=
! ‘
= »
o
%
53 -
I S
- |_|-_|._
¢ 3
.—JMO O._ >3
: ° BB :
w =8 FmEig 4
mg = = 1] TR o g il
1 = S mos S Dow oy K
1o o — E %0 OH %0 = W\ K
! & o FE R sas Al
< It = AT
_.&._. o P Wy F g H =
= ® o TR oxom 2N
.ﬂDZ ._o.F T o H.__ RLA.._M._M_WWL
sol "Rl N §OWwE & i
- ° i Y xR H[Beo
.A_ o &l = _._u = = | ® ©@ @ ®
— 1 ® w0 B m., s M
.A_._._ A S qd = s - W &
e .=.E K4 o < < A ._...Ao
O._n_ r_nt oy KR =3 = RO 5
s a o+ b E R @K
_._._ or il ® 2
u N gL WF ﬂ o | o mu_ T K
N
M_ m X = o |E™ = K u
Of P Ty 2T
~ &« 7o M ol i ox & o
™ N ._uon of  r N 4 7 3% n n_l_l
Do s ok 32 ok or
B " g |B2R23F
Z._ < o _, F o uol_ex o
N g ok — = ol =< N T omoHe
_“__._ Ko w0 5 E T4 d = o =
T T &l .ﬂo & RO RO w Wl RN m._
.A_._._ u o o< %0 3K % R & M
e —— = - =
R £ o | fof
N N Koo X0 = &)
oo o= m | = @ ® ©® @
o B CFE e ®
= C

~




HETLHEZAIHS (2) —, "

I - e b=

¢ (2IMd: effectiveness) 2A7tA HIAFMY ELAZ0 |2 7|KSt=X] HIl5ts 7|&E
CoOlg REE) JleNE, AZa S VI B4 SO WM o
C(MMTH FEE) Huo| MOl MAXH TN HE WA S
/(R AAY) FHo| ol +RXI TN HE WA L

©(MEY: validity) 247HA BABHMY REASH Ojdo| My Yo WS WL JIE
CHEN HOE) MEA SE NHES o) MAX U AHIXIS XEN HOE RESE Y +E
C O (QUANMBYE) WMX W AHIXPF NEA MBS MAAHE > YRR 2T AMELE HIos M

St

.

A
T
© (2878: efficiency) 7t5%h %20 ARl HIES SOl SEE FIs=Hl 7Iofst=X| HIEts 7IE

[
/O (EESNY) AY ZU0| yBECE BFPHISE RS JIF7| ISE A YAV INE oY
/o (FMEBEY) GTSMYUl FWHO| YBtElR = BE YoM TR WM X oY
o~ MLl QMEQ| mAL

©

AHP £A1 31 A| —, "

o amp 2M HA

2ATIA S MO RIEHE FA FIP|E

Al

kg A
Al

o

A

201
j JpsE MemEeE P XpzofE s 2 P 2setats

At

A &

SR IBAIE POl ERRXIONAO}

X7 badu| X} W |egE JRANE ol 2|93} - ST 25 HE Py MRVQIEef % .
- G ER . =

HE)

ek

SRl CHEHAREX R

B4 Korea Energy Economics Institute



|MIMT | SEtA ARAARS
St i x[Het

IZ_-I_E_7 |- Ce ZAI‘ 7:|J_I- (1 ) °|||-'|I|’3H|E:|lﬂ‘“ ‘
c (145 tiHz =843 =23

© FH2 AB) 71TE, [UNS, BEH SR oo Y T FH

0z
o
oM
=

T 1= 2=9 3% T 1=9 29| 3=2]
Zakd 10 2 6 7|HRL =S 16| ) ol
ERE 5 7 5 YURFEY 5 il 2
284 10 3 2) TRHAH 0 7 11

T 122l 22 32l T 122l 22|
R 5| 8 6| sEEN 15

FAHS 13 3 0 Rt 19 0
HAEH 2 5| 12]

D

OIUXIFH AT A

HEIHLEZAHED Q) oy

o MR AEZ=A Z3 (EY 2H=9: ©I)

CREA ZISNE W MS XE, WMMH EX Xj@, ¥EA 9 U ¥ 3 Azg
% 349 x|AMo| M

c M50 ofet 24 HE, EAXPHANE £, =2dH TRE HwH =A LErE

lo
fu

HUE QUNE B o2H, P QMEIE, XEL ASH 52 Huky
:

Hs ST

@® orEEel eeta 2 23 HA 75 16
@  MEtA AaMu] EXEo) Cfs ER Y 12
® MEta 7|ave U AS R -
@  HHOIUXIY X7 £XF XY

® HM7e3zw 10
® JHME 7of 928

)

)

®

g @ @

8
JBHE FoOf QMER 6
EtavtA 20t M Zs} 4
EhA XHU A OF K| = 2
SHARL EA|(MEAQASH Z) n
MRV Q=2 P&

=gHdM 7=

OIXIZM AT 2021 HE SN0 LHS| b5



OIUXIFH AT A

JHEEZALZLL(3)

=

H, mgv 7% SE HuH EFA LEHE

EEA Xty A OFH| =

- ARMEF 2T oFH, 7O AMEE S22 F=22 Bt

20
18
16

=
=
LN ESINE |

ol

=
=
| EEt: B 35 HA

ysp.s el
=
RS M) Sxof of

oh

o
)

@
@
©)
@
®

14
12
10

k=

KEhe 7| ST 9 AF R

HHOIA K|

_?_I;]

2N =L BN N

o
#

HlazdH

JHE 7of of 23t
J2HE Tof QlE|

@ © ¥ &~ O

=

UK EA(NTLASHE)

EtaZtA 20t WM 2ot
MRV QlZa} &

Ehas KO 2| OF | =

®
@
®
©
@

o @ @

®

® ®

®

P

P
T2

®

OIUXIFH AT A

JHEE2ALZLL (4)

=

jol
o
oF
<k

xd

X
oF

=X
RO

il
0

n
oK
o+

oK
I+

<0

= 7o

@ 22|
ME| =

Moo=
l.or__AE r &
UK ._n
20K0Z0 3rro
H WY K o
WK AN
K R & uli&d

CEISINGIE

0H2"0kx"£E
(=]

=

o
o

@ MELA ASH| A
@ MRV XA 1 =3}

i)

7|

El

A
ot ot

H< A._ ks
w oK W R <

A
| A AH7HREE X E

4
?.
ta
of

56 Korea Energy Economics Institute



iof
]
=
=
=

OlEXIAXM ST 2021HE ALt 2rEs| 57

ol
bl
Rl
=3
8
JOH__“_E
< o
3 ] o |
) —
— L E T .
= & o & )
= o Ho 3 5
=3 i &
I < | =
° <+ oF I
. — T
=F R ol
1 o
+ ML @_m K _@or.w
K r ol =0
ol L4 —
= i w % RUx T
S = - — ol = N =3 o
VLY K K A 3 o _ « o IF
= K utk | =0 doL o KT <
- K of | ko 3 Klo o <0 6@_ <l .r__ﬁ.u
o ol w WU koW T e
S o MO oF L [ W o — 3
RO| ™ RO T8 Foft FL
2R ulo 5 H| =z MR
= a | K O ou 21 Ko
- 0 q___..._ —_— @ K _u_w Bl - x_a._o._ou_ N ol
xsE B s oF GREEL boa
K ~ - oo 1 R = 10
M_._._ u_“ B N e K M_ fod RO N xMo e =
On_ M 2 olo K = u- =T LN o L m.u —
= @ % w  u R 3 - oK g TRy B
K K rE = ~ 4 ol Wl p2 TR5 R
RR R @ ooy . ST gy <5 mF
E_u oI ow e "o & o KO @ on 4 ma v 20
T X Fl N . x < < WK T R <
3l E_...x.M u7u=__.7m M hl 0 eis . i Al 4
b &Ry =g ol o Wy mi e Hagml
00 ok oo o 7 & Wu 2 Hi 70 ~ ol &o FiHn ~fon kT g
o0 o e mEZT S = T IR TN tiu
= Mg Mo @8 a = ~<J TomPEy Rwi®xr =
= o W = R o L0 = - R0 -
_._Jﬁ %ﬂszﬁ .A._._M.o_.._M7 .w“.__ 6_n.m. _z_l W..%..M..mﬂ..
KO oo . w dowom R Gl
o ilowogo > g Bl 3w LI i - ~
0 T P I® g g N a g 2
o ol = — RO W0 P m — N — o] = 3 = 2
T § o S H 0 9 ® o 0 < T S T [ARRY
ml  § % & g o WR C Eopg N p — I o2 o g ol b
< > — ke O_O g o _ _-T ud o N ™
R .U_ N~ N« 1] 9 E ©) - N o o
o 3% i r BB ) : o :
3 Hio g fr Ao m oo =~ & 8 o
w = N 4 R o v 8
< 8 M g " a )
- 3 e o e o cor e
C._L & XX %




Ao, = MAH EIASE EZLEA|12S) OIIHII’SJHIE-T‘gé ‘

* EU Innovation Fundi= 2020-30d 717t 1002 §2(120 i) =4I 13)

J2
gg

- 20209 1%} Cf 2 =2HE0]| 31171 AF2i0| X|1gh2F 2/37 Of| L K| !

- ATHE THESHE ARECHS ChFE BES SOl XIS 4S 71 4 YES XY e

INNOVATION FUND

b €

First call for €10 billion to invest up to 2030 Avoid emissions and
projects in 2020 in EU’s climate neutral future boost competitiveness

------------------ Supporting innovation in: St eRi

Y -

o8 | x4t Q

Energy intensive Carbon capture,
industries Renewables Energy storage use and storage

Funded by: EU Emissions Trading System

2o

A2A|2t 2: Carbon CfD (contract-for-difference)  .pun 2@ y

« @i 7o Xt TS 2# XFMEEAM carbon cfp M2t
- EAAFC BRANE HAYE £X0| Fojael
-S4 7o) CfE MAN SRS XIYSH: carbon cep TR : HFE A
Arojol WA Aol TRMO| &8
CHE_J|UZ DY EATLA A% > TS H0| BATH WO} Fom Y}
NAKLE R, wifs 7|Y0| XIg

Carbon price

Strike price /-\ /\ AM

Govt. pays S \/ © &4 strike prices ZEHE
sz AlgstE 20| M
- 59|, "4 7|50 x7] mpgH

[El
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XtE: Gerres and Linares (2020) time
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Final consumer

products product

Demand for climate neutral inputs
Reliable and precise data on CO, intensity of inputs

XE: Agora Energiewende (2021)
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