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- (EE21) oA 1Yo x| 7L X2 E FElE1
A7 0] 14|

BIt7HK =2 28.1% 44.9% 17.7%
SME F UZ HIE 8.0% 10.0% 6.3%
SME F TEHE 0.169% 0.146% 0.010%
4= F AU H|F 0.2% 1.0% 2.8%
A ) T2 2019 4 A2 E (www.bok.orkr).
2 2015 2016 2017 2018 2019 AL A SIIE
Ef¥a 8639 8,360 7,909 7,732 7,538 -3.4%
l?gfc'g'% =5 2,232 1,718 1,778 1,580 1,524 -9.1%
27 10,871 10,078 9,687 9,312 9,062 -4.4%
Efj 2Fat 75,551 71,246 71,645 64,598 68,507 -2.4%
IEHQI’E_?;J)! =2 14,056 11,050 10,759 12,062 14,614 1.0%
A 89,607 82,296 82,404 76,660 83,121 -1.9%
S EfZ 1133900 909,218 1,362,490 2,637,202 3,789,044 35.2%
= (kW) a2 207,791 186,810 113,562 161,309 191,221 -2.1%
24 1,341,691 1,096,028 1,476,052 2,798,511 3,980,265 31.2%

X2 8) A H (kosis.kr).
| > Uxi2| O I MMNS B 4 U= SEA/HEL MU WY T |

11

2. 2030 NDC % 2050 EtASE AlLIE|2

fl'

- (EE2) Yo x| =7t MY S5 AHEE AESHK = BT
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H| 22 233GW
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> 20229 18 s(=) : SN S8, BN LT 6.0GWh
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- 220A EaT BHASE oW HE

@ H| 23 31%0Ql EfYY S E3E s2l5| XILE B258E
S/ X Er = | Ei& X|Y5ta, H| 2505 QI CHE
Yo & SERA /XA HEo| Siriot HAMsHOF &
@ YXt2| & F0|X| A B E 71X RERA/XERA
%0 52l = |Heo|2tH L) YXI2|E O 2 =+ Y=
EtASE ol HY S MEfsfiof g
® M2 X, LNG+CCS, =2 88 § HEXO|X|
Ofﬁﬁ; §E=6T= — ?;.T'____?:!'ﬁ?‘_" X EFA (firm low-carbon) M8
'E.E}AE,H% sy S£95| EE5}{0f 50, sector-couplingS
TEE e A E3IA|F{0F T

3. 8|2 HTAIHEEO| AIALY

. MNYEE EASUD Y MAT IO X8 WHL?

Advancing Corporate Procurement of

@ COLUMBIA [SIPA Zero-Carbon Electricity in the United
“enter on Global Energy Policy | ESIEICSRV AT Rifly Ni (e[ R{eWdea [si]
(2021 129 8Y)

~

O New England, Texas, CaliforniaS CHY 22 EHAFE S &9517| 9I8 CHEF
ot CHQtoj| CHol 24 %

» RE1002 €493} 2l ¢S THH 0L X|(VRE, variable renewable energy)?!
Solar 100% + HiE{ 2|, Wind 100% + H{E{2|, Solar 50% + Wind 50% + HiE{
2| 2| CioHE 7R A3 ADf, B2 curtailment 2, M3 23X 7154,
247t~ CHeF HiEo| X7 Llst

> 2= Solar 25% + Wind 25%2+ S|, =3, X2, CCS+LNGSe} #=2 Z et
X EtA (Firm Low-Carbon) H2 3! Sector Coupling2| Z%0| 50%2 XX|5|
Of 2AtAE 7+ XA HiESIHAM T35 eHEdo| & E

> M2{+0 7|YE RE100(Renewable Energy 100%)0| Ot ZC100(Zero-Carbon
Energy 100%)2 F73[0f 5t0, MM =Z2 0| HLENOF M 2 A™HES
BESIHM THAFES FUHR + US
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- O] ZZ|ZL|0}2045 Bt FE) CHe A

MARCH 24, 2021

Clean Firm Power is the Key to California’s
Carbon-Free Energy Future

BY ARMOND COHEN, ARNE OLSON, CLEA KOLSTER, DAVID G.

VICTOR, EJEONG BAIK, JANE C.5. LONG, JESSE D. JENKINS, KIRAN MATIOMAL ACADEMIES OF SCIENCES.
ENGINEERING, AND MEDICINE

CHAWLA, MICHAEL COLVIN, ROBERT B. JACKSON, SALLY M.

BENSON, STEVEN P. HAMBURG ARIZOMA STATE UNIVERSITY

O3 TYUACCH, AHEE
of, E3(TE™Y AM)7H 424

California’s plan to make all of its electricity carbon free by 2045 will double CIE2 2SS X255, €4+
electricity demand. Three groups of analysts optimize its grid to be Tloj EETHxel
economically and environmentally sustainable. EDF(Environmental

Defense Fund)?} &0f

California needs clean firm power, and so does the rest of the world

Three detailed models of the future of California’s power system all show that California
needs carbon-free electricity sources that don’t depend on the weather.

| > SN0 o ESIX| s BANE HAQ| STt I EL|OHR T OFL|EE T MAHOIM ER |
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- O] ZHE|ZL|O}2045 EtA ST M) Car A A

Model “Clean Firm Power”
16 mGenX murbs m RESOLVE . Qa EI_|-¢;(-“§0|EA-|
Cases with | 2 v
Clean Firm Capacity ih @ _10| dad [[H
14 o|EY 4 U
HH
12
Cunant California 10U G ti ission Rates (9.1 cents/kWh) O LNG &H™ + Cccs
10
____________________ Q X
=
2s
{ x
3 o xdg
36 Q Fuels(z=2/942
Lot & A&9|
4 B/
2
0
Gas/CCS Nuclear Fuels CCS+Nuclear CCS+Fuels Renewables

p EfT Sl Eo =0k M| EL|O} 2045 EtAFE SEE Y5l A2 H|20|
o] 29582, Clean Firm Power?| EHE 7} 4%l

16

10




B
i
i
el
L]
%
m
>
o
L
i=)

A A= F X YA R

3. Slie] HFAH 22 AJAY

+  UNECE ¢1AF|(2021d) : EU-taxonomy E 2t 2|8t 7

oomicc Aol i A
S YA (EV)= EU-taxonomy =
otofl it =2+0| UK}, UNOf| &
T+E 28|

O UNECE= TIHd B7HLCA)Q| 2t
oMo MRAY 247tA HiE
S YEgHeo= Hot

a 247tA HiE2 Z0|X| 2 H| 7|
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Regional natural gas prices Cumulative annual price variability* Correlation between regional bechmarks
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LNG capacity outages Expected start-up year of new LNG capacity
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U.S. liquefied natural gas exports by destination, 2020-21
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Growing industrial consumption and exports support
future U.S. natural gas market growth

Annual U.S. natural gas consumption by sector and net exports (2000-2050)
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e EtAZZ(Carbon Neutral) LNG o EAZE ING Z2|0|Y
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LT ] ADNOC JERA 1 End use only - COMPartia) 15
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2. Z2E LNG A2 712X H3}

® McKinsey's Global Gas Outlook to 2050
* Gas demand rises by 2037
* LNG is the #1 formation in trading gas

0

key findings

2020 saw both 2020 market
demand was driven
by China and India
growinga
combined 9.5
mekric tons (WT)

LNG demand is
resilient

Approximately

liquefaction
capacity is needed
by 2035 and more
than 200 T by
050

EH: Mckinsey & Company(21.02)

100MT of additional

The energy

transi i
reshape gas-
demand use

In the 2021 Global Energy Perspective reference case, gas demand peaks in 2037 but
will decline slowly afterward.
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The share of LNG in the global gas supply will increase consistently, as it meets
demand growth and replaces declining pipeline and domestic gas.
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