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Abstract

This study analyzed the impact of greenhouse gas reductions on achieving carbon neutrality in the energy transition sector
based on policy scenarios. The policy scenarios consisted of the Renewable Energy 3020 Implementation Plan (PS1), The 5th
Basic Plan for New and Renewable Energy (PS2), and The 10th Basic Plan for Electricity Supply and Demand (PS3). The new
and renewable energy technologies selected were photovoltaic, wind energy, bio gas, and fuel cells. The greenhouse gas
reduction potential was estimated using greenhouse gas accounting methodologies proposed by the IPCC and WRI. The
assessment followed a sequence of boundary and scope setting, baseline and policy scenario development, usage and activity
data collection, factor application, and greenhouse gas reduction and reporting. GHG emissions were reduced to current rates,
and the years of achieving carbon neutrality were 2057 for PS1, 2061 for PS2, and 2047 for PS3. To achieve carbon
neutrality, the analysis showed that 39.8 MtCOzeq/yr (14.8%) and 63.9 MtCOzeq/yr (23.7%) of additional GHG reductions are
required under PS1 and PS2, with additional new and renewable energy supply capacities of about 26,943 MW and 46,381
MW, respectively.

Key words : Carbon neutrality, Energy transition, Greenhouse gas (GHG) reduction, New and renewable energy, Policy
scenario
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o]t(UNFCCC, 2023). IPCC+ B 7|2 45 &5
AAET o] £FHTE 1.5C otz dAIstH 2
AZtA wiEFS 20199 WM 20309742 <F 43%,
20509712] oF 84% HAEdfoF & Aoz ASsqlTt
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Fig. 1. Flow chart of this study.
2. g7 22 MIIE Y 2A

2.1. o] Ho|

2 ATl 7 A 7| EADS =7 A A
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gt AT AEIAGE A2 RS
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Table 1. Operating conditions (Operating time, power generation efficiency, thermal efficiency, availability) of new and

renewable energy technologies

Operating condition

Energy Sector Installed P i
capacity Operating time ower g éneratlon Thermal efficiency Availability
efficiency
Unit MW hr/yr % % %

Theoretical value 1 8,760 37.0 104.0
Mean 1 1,440 17.2 77.4

Photovoltaic -

Min. 1 730 9.0 5.0

Max. 1 4,503 37.0 104.0
Theoretical value 1 8,760 33.6 100.0
Mean 1 1,813 20.9 95.4

Wind energy -
Min. 1 1,095 10.0 91.6
Max. 1 2,448 33.6 98.0
Theoretical value 1 8,760 39.1 100.0
Mean 1 6,800 39.1 78.5

Bio gas _
Min. 1 6,800 39.1 78.5
Max. 1 6,800 39.1 78.5
Theoretical value 1 8,760 80.0 100.0
Mean 1 8,061 80.0 91.5

Fuel cell 100% Assumption

Min. 1 7,800 45.0 88.0
Max. 1 8,322 45.0 95.0

= AR 7N F 7led, FAE, daHder
Yol 835t Zew-S AAstA HF Vet
2 HE, 39, Hlolerts, ARHA] 40 VeR &
Z3199tH(Jang and Gong, 2022; Ha et al., 2022).

Table 10l A1-2448el 2] 71 E(E S, 5, b
olertA, AmAR) FFEALE AASHIH. o=/
x4 AT A 100%9] ol A%
o2 7Pgstlom, Hutgh Mgl A +9x
75 7]&AF A (National Institute of Green
Technology, NIGT)°IlA AARE Agtd oU|z]7|<
AT FINRE 710 = Sith A% 23 =EAA
g 71&9 235202 B 7)& o] HE/de] 2
WEPATHIPCC, 2006a; IPCC, 2006b; Yu et al.,
2016).

Tlo od &

2.2.3. ALzl 4
AU 2= IPCCF WIR AP E S 7]£0 2 5}
o] Z1EAUE oot A Y| o2 FASFATHWRI,
2014; IPCC, 2006a; IPCC, 2006b; IPCC, 2019). 7

FAUE @8t AU o= HHolut Alge] autE
AFHor ks 9%t 8 ST AHgHY
5|, AAUYE| 0= Y BRE G5 el =9
A o] g5 Frlote Hl FE AMSEH, o8 F
o] AlYd ¢ 7)== Wl 2 Q1g g
= wATHWRI, 2014).

2ATIA FEAR YL TEAURILE F7F 2
EXE BGs =7 g©AFE 7)1 EAE
AAANYE = =7t RHAaSH 5 Y
o] S wrRt 27t Al Aoy By FAe
2 oItk AU e e =7 Al A\ 2] B
Agle] gt A 7ETe] A E »F0 2 51¢lrh
Table 201 7|EAIY=] Q.0 FAA Y2 @ & AAI6kA,
Ale] ol 2AZA 528 A 9 HlE&S AASH
k. 2 AFolA 71EA U] 2(Baseline scenario)
= BS, AAAUE] 2(Policy secnario)= PSE A o5}
ot SAFHS HEE of= 7|eAIUE] 2= (BSD=
7t BaFH =497 712 A4€(2030 NDO) (BS2)
=7t 2050 ©AFH AlUEe 27 Age g shglck

otk L it

lo
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Table 2. Construction of the baseline scenario and the policy scenario

Scenarios Contents
Policy (BS) (BS1) Scenario based on 40% GHG reduction in 2030
goals Baseline scenario (BS2) Scenario based on 100% GHG reduction in 2050
(PS1) Scenario based on 20.0% renewable energy in 2030
Policy s

enforcement Policy scenario

(PS2) Scenario based on 25.8% new and renewable energy in 2034

(PS3) Scenario based on 30.6% new and renewable energy in 2036

Table 3. GHG reduction rates in transition sector to achieve 2030 NDC and 2050 carbon neutrality compared to the 2018 level

Baseline scenario Target year

Reduction rate in transition sector

2023 17.2%

2024 19.0%

2025 20.0%

Bst 2026 21.4%
2027 24.5%

2028 29.6%

2029 35.6%

2030 NDC 45.9%

BS2 2050 carbon neutrality: scenario (A) 100.0%

Table 4. Supply capacity of new and renewable energy sources by each policy scenario

New and renewable energy sources (MW)

Policy scenario Base year Target year
Photovoltaic Wind energy Bio gas Fuel cell

PS1 2017 2030 17,700 3,300 -

PS2 2018 2034 24,900 - -

PS3 2022 2036 34,089 1,800 3,947
(Relevant Ministry, 2021a; Relevant Ministry, 7tA EEFS AT BSZE’J A BE H3+s
2021b; Relevant Ministry, 2023). &45H S5 & 20509 SHEEEHES A FHshs AluE e A%t LNG
A= SRt e AFAUR 2= (PSHAEAAA] T AR I FES VM o]»— AlE]Q BE

3020 olFAIE], (PS2)AN52F Al- A 7] 712 A2
A52t Al- 24| 2] 71 9 o]&- By 7]EA
=), (PS3)AN102F AE 55 7]2A4=(2022~2036) 371

Aoz st Ministry of Trade, 2017; Ministry
of Trade, 2020; Ministry of Trade, 2023).

Table 3°1& 71&AIHE] 28] 247t A 75 Hl&X
ERAEE AASI BS12 20189 Mg HE 2
A7t~ i &5 269.69 9 E thH] 203097H4] 45.9%
S HHEE ofal 202395 H 203097H4] 9] =24

ol
#J’“

Hot 2 AFoAs HFHQ1 g4 5SS 4517
Al Al- AR PR I HES Hdlol= A
¢h-& A8t th(Relevant Ministry, 2021b).

Table 4°ll= AU o8 7FHEe} ZHAE
O] A1- Ao ] 7140l B8-S AAIsHT PS1
2 20179 722 203097k ¥ 36,500
MW, 23 17,700 MW, HFo]27kA 3,300 MW“
o SBE AAstaen, Aouz|(dzdR])el d

SRR ZFeh] QT itk PS2E 201892 71

b
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02 20349712 HFF 49,800 MW, 52 24,900
MW Eg X5 A6, Hio] @7kAst 577
O] WA H] G2 A|AtL glont AlEARI ofuf 2]
H B8 Aok ¢l Sltk PS32 20229
712082 203697HA HFF 65,700 MW, FE
34,089 MW, Ho]Q /migl7kA 1,800 MW, =47
3,947 MWe| Hg HxE AAstaL 9t 4l- 2]
Uz 7142 PS1, PS2, PS3 BE AL} Qo)A
g 7o Hlgo] 7P =4 AAE o] Qe AR

Uhehdt,

2.3 YUY

231 AR E5 8 =Y

20501 Al- Aol A Hg-g=F F742 IPCC 4F
A 2o AT m AT
A& el ZIfA"(Forecasting),
(Backcasting) WHEE A8 HIPCC, 2006a;
IPCC, 2006b). ZAAH 71H- AL}t Y] 55
o= ng g Adots HTHoR, 58 94 3
Agohe o] T2 ARgEh Wy Ay 72 vl &
Aot} sk RS AT F, ol 245k fgt
gt Al 0 & Foll AESH: otk

2 AfoM= ZAHAE 71HE A QofA
oz Hlolel7F BAgE %, 2050 =7} 4l- )
Aoz BgdsS F3517] flo &8sttt Bg
A} L2 ool AARE 2014~2022E
=7F A AN R] £ R85 FAE AAGAE
2 Abgste] BA5tYtHMinistry of Environment,
2024). WAHAE 7S AL Qo PAIH A
H Al Ao 2] B8 BB E 7|Hvte s BEA
Lol Eely] 93t A B85S F45H] 9l
B E T olg 7| HE v o & A Aol 2] B
8% AAE dloleE FAE4(Trend analysis)st
o] 20509 Hg-8%F HgE ASstlt. FAEA2
A= dlolel ] HIkE AAIER EAste] vl 53
= A5stAY B714 AFE metotes 7|Ho=, 2
ArdE W&, 9 2% §g 5 E2 AAE dlolE
of HgHct B AoAe Aol w2 4l-AAgely
2] B-§5F A3 2Aste] &9 oA gt Ex g
A 7V Bkt

RPN

AR AEAR PSS 2006 IPCC G/LO
it BE AT WS- S A
, 2006b). =X AHg2
Al 2ol 2] A e gkt 2A7EA i B
A4, I8 1009 71 AF2dEA4(Global
warming potential over 100 years, GWP100)%] &
© 2 39 Ministry of Environment, 2022; IPCC,
2022b). AE BAAFE AAGFE 750 R A&
I FIXAEIATL, HHEE, 7HeE)S goz 4t
otoiTt. AT #iE - S5 Alge SR 247~
ZUH B (Greenhouse Gas Inventory and
Research Center, GIR)OIAl AAIRE 202149 5< =
7t Al4E 285192 ™ Table 59 ZTHGIR, 2021).
2233 AG= [PCC 62 BalAl oAl AAGE Al
£ &gstdom Table 6o AASHATHIPCC,
2022b). AEF A @9 2471~ EEHE(CO,,
CHy, N2O 3) 715 3Fe& g7 82 qtgstr] 9
of] o] AFEI R AT THCOgeq) AL AHE-SFATE.
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27 ATE ANIAT. B8 24 AR
oo dm A AU BFAL AAD dloleS

FAEAstAt. 20189 & EFEFS PS1O]
13,266 MW, PS271 9,811 MW, PS3°] 12,904 MW
2 PS1 ) PS3 ) PS2 <202 BAL T} 20184 ©]
F PS29t PS39] Hg-85Fo] PS1 thH] w24 S7tst
£ B5S Hola 20284 o|F PS39] HF-8EF Ak
H|go] 7k&8te] = o2 et BAasd 514
Tl 20508 F Hg-8F2 PS10] 136,444 MW,
PS27} 144,615 MW, PS3°] 189,187 MW= PS3 »
PS2 ) PS1 &C &2 BAx 9o

B8 34 A0 vgez, sVt Zasdy g
ATE Brskr] 98 PS1, PS2, PS3 AlutE] e =
7t Al Ao 2] BF-gaFo] Al AP A] B &
TE HusiAth AU A] BEEEE ARl
H-8F ujg2 v|wstgon, o|g Higte g g2 4
F3 A- AR 7ed 5E 94 s A4S
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R=Y(C, % T;x E;x Aj) X Fx GWP, (tCOzq/yr] (1)

= reduction potential of greenhouse gas (tCOQeq/yr)

= supply capacity(MW)

= operating time (hr/yr)

= power generation efficiency(%)

= availability (%)

= GHG emission-absorption factor (t COQGQ/MWh)
WP = global warming potential

j = types of GHGs(CO,, CH,, N,O)

= typesof new and rencwable energy

= policy scenario (ps 1,ps2,ps 3)

QNN X

E

Table 5. National electricity GHG emission and sink factors

Contents tCO,/MWh kegCH4/MWh keN,O/MWh tCO2eq/ MWh
Generating 0.4403 0.0116 0.0093 0.4434
Using 0.4747 0.0125 0.0100 0.4781

Table 6. Global warming potential over 100 years

Contents CO, CHy N.O
AR6 GWP100 Index 1 29.8 273
200,000 L
e
180,000 —Q@— ps1
—— rs2
—A— ps3

160,000

140,000

120,000

100,000

80,000

60,000

New and Renewable energy supply capacity(M'W)
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20,000

0

»
»

&

S DDA DA D AP A DD AD D DD A e A D DD
SN PP FFT PP TP I FTFSS &
B NI GPNUNGPNAIN NGNS o

QIR IR R AR ]
+ A N N

»
Years

Fig. 2. Comparison of annual new and renewable energy supply capacity and policy scenario from 2018 to 2050.
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Table 7. Estimated supply capacity of new and renewable energy based on policy scenarios in 2030 and 2050
(unit: MW, %)

Policy scenarios 2030 year 2050 year
Photovoltaic 36,500 (61.4%) 83,884 (61.5%)
ps Wind energy 17,700 (29.8%) 43,084 (31.6%)
Bio gas 3,300 (5.5%) 4,838 (3.5%)
Fuel cell 1,965 (3.3%) 4,638 (3.4%)
Photovoltaic 39,376 (65.3%) 91,502 (63.3%)
- Wind energy 19,000 (31.5%) 48,500 (33.5%)
Bio gas 78 (0.1%) 109 (0.1%)
Fuel cell 1,832 (3.1%) 4,504 (3.1%)
Photovoltaic 46,500 (66.3%) 108,970 (57.6%)
Ps3 Wind energy 19,300 (27.5%) 71,791 (37.9%)
Bio gas 1,800 (2.6%) 1,800 (1.0%)
Fuel cell 2,547 (3.6%) 6,626 (3.5%)
(@) o0 (®) s0m ©) mam
g e e
Z 1o | I Biogas Z vcooo | I Biogas 100 { N Biogas
] I Fuel cell I Fuel cell I el cell

140000

ly

120000

ergy suppl:

2100000

en

R

SISSIIESESSE

Years Years Years

S8 SIS,
SOSS TS
PEYFIY

R R R SRR G R )
P

(c) New and renewable energy supply
capacity of policy scenario 3

(b) New and renewable energy supply
capacity of policy scenario 2

(a) New and renewable energy supply
capacity of policy scenario 1

Fig. 3. Estimated new and renewable energy supply capacity by individual policy scenarios from 2018 to 2050.

AESFATE 20508 =7t Al- A 2] B8
SHofu 2y kofl A AAGE 2014~2022 =7t Al
Aol q ] F24 B8 FAREASHATHKOSIS,
2024). 4 A3}, =7 Al AR 2] HFEeF
20184 12,815 MW, 20304 56,608 MW, 2050'd
125,176 MWZ 24 =it 2018 FH 20269714
o] A7} A- AR 4 BFEHe 7t HGER
(A G )5 $-3]5hs SR = YEft oy, B
o] Z7F EL2 A A 5] FAste] 20279 olF RE
AU tH] Fo HFEES HY Aoz FA
=t BE-850] A¥d SRS =7 AL AR el
2] Bg-87°] 7.6%= UYEFoH, PS1, PS2, PS3=
272} 7.7%, 9.1%, 8.9%% A E] 1T},

Table 77 Fig. 391 2018~2050% A L2 @
B85S Al-AAeUx 71&dE=2  AAsH
20309 thH] 205092 -l 2] V& HGS
PS1, PS2, PS3 BE AU ofx] F2lo] F3iotA
Stk Aoz yersdth 53, PS3olA S8 9] H]
Zol °F 10.4% F7Fote] A = et 205049
Al 4Rl 2] 7] ¥ PS1, PS2, PS3 Al 714
AluE| e % B 2|7t Bt oF 60.8%E =
2 HFS Aot om, Higgat E2 9 vlFo] PS1
ol A 93.1%, PS2°l14 96.8%, PS3°lIA 95.5%% th+-
25 Aok AR eyt vhd, pS2¢9t pS3el
A vl @7t HlFo] 242 0.1%, 1.0%= 1% 2|
VAR E, ol =7t EFEEA (AU L)
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et Bg £58 vhgeict P2 Al-AjAouA] B ©] 2,098.8(778.5)= PS3 ) PS2 ) PS1 =2 &2 74
FERE F HloloyA]o] gt ExA|7}F FAfste], Qomn, PS32 7|EAIUE L thH] 24 7kA 3HE7] o
=7t Al A2 BEdg ghe FARASAL, T7F Hof oF 7.84) @2 Ao &2 BAEQ]C

O A3 B et Ao R 13 g HojEeh Table 87} Fig. 59 Baah(F 53t~ 2 Hgh) 23 =1
PS32 7]E9Eel 201797 EXAEQ 203699 oMol 2A7tA | B4 AIE A ek
Hg-geo] 1,800 MW FU5to] e o gz diH] 203089 247tA ASF7]ol== PS1OlA 106.0
H|Fo] sk Ao At (49.4~323.3) MtCOseq/yr, PS2914 84.4(26.1~300.0)

MtCOseq/yr, PS391A1 115.3(45.6~362.2) MtCOszeq/yr
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(64.2~711.2) MtCOxeq/yr, PS3<>298.2(105.7~911.1)

FAelmt AL AIUA B g FANE v :

©2 2006 IPCC G/Le] A2 A2t 52 oA s wjz.  MiCOuq/yri, #5512 PS3) PS1) PS22 2030
W& o2 AHSALPCC, 2006b). BT Tt o ACV HERLH, SIS 5ol A
Aube] @ o] AWML 71sAS Tejste] o237 99 Aol 2] P x7e] what |aprE oF 7.4~11. 181 = uf
273 BAYAEG-ARY) eGzdiom Rt T L, _

ANSHL 2030 &4k~ gHEslejmy psie]  SE BRWEANN 20508 Het T A
665.7 MtCO.o/yr(246.9%), P27 670.8 MiCOs = 02 DS1°l 85.2%, PS27F 76.5%2 4=,
Jyr(248.8%), PS30] 789.9 MiCOno/yr(203.005 O €& s SIS asenl/ige ), &

Z2] oA =
7124121 2(2030 NDO) TllH] 5.8~6.4% 7] v S8 S8 Az PS19] 20574, PS27F 20619

, Yo L o7b7b
ek 20504 SAVRS HEIILEE PS1o] 15249 = VSEIACE PSIH P2 PP 39.8 MiC O v
MtCOeo/yr(565.6%), PS27F 1,606.3(595.8%), Ps3  ©03:9 MiCOuq/yrel ASHEHES Bolo, AL- A el

it

269.6(100%)

1,524.9(56%.6%)
1,606.3(595.8%)

Baseline Scenario
PS1
PS2
PS3

-2,000.0
\ 2,008.8(778.5%)

GHG reductions in Transition sector (million tonCO,,)

R
S~ ==

1497

-2,500.0

DO DD AP A DD DD D D DA A DO D D W D b e D b 9 S

NN W\ WA AP E P P v P PP CEP e P Gl P PP S LA DY v L CIP P AP PN )

R U S U A Y U S et S S S Sl S SISt A Sl o e e ot
Years

Fig. 4. Comparison of annual GHG reduction contribution through theoretical values by each policy scenario from
2018 to 2050.
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Table 8. Results of GHG reduction contribution through operating conditions(Average, minimum, maximum) in 2030 and

2050
(unit: MtCOseq/yr, %)
Scenarios 2030 year 2050 year
Baseline 123.7(45.9%) 269.6(100.0%)
PS1 106.0(49.4~323.3), 39.3%(18.3~119.9%) 229.8(96.5~715.7), 85.2%(35.8~265.5%)
PS2 84.4(26.1~300.0), 31.3%(9.7~111.3%) 205.7(64.2~711.2), 76.3%(23.8~263.8%)
PS3 115.3(45.6~362.2), 42.8%(16.9~134.4%) 298.2(105.7~911.1), 110.6%(39.2~337.9%)

-100.0

-200.0

300.0

-400.0

-500.0

-600.0

GHG reductions in Transition sector (million tonCO,/Y)

208.7(76.3%)
229.8(85.2%)

-700.0 —O— Baseline Scenario
—@— PS1Memn
800.0 { —l— PS2Mean
—/\— PS3Mean
PS 1 Min. ~Max.
-900.0
PS 2 Min. ~Max.
PS 3 Min. ~Max.
-1000.0
f\«“\%w@qw&“ 'v&\'\?‘iv'»& ,‘9'\'“,"&",“&,‘9'9 @*@ew?’“w@\'\g’%w@ﬁw@h&&w&bé;\ w&%w@fv&"v“pw@mw&w&“wy'@&g w"@'\?ﬁ ’bé?
Years
Fig. 5. Estimated GHG reduction contribution through operating conditions(Average, minimum, maximum) by

individual policy scenarios from 2018 to 2050.

U] B v]E-2 1S o, 20504 div] F1Ho2
PS1°] F 26,943 MW(E32] thH] 14.8%), PS27} oF
46,381 MW(E3A] tiH] 23.7%)°] Bgo] Dast
o7 FAESITE PS3 2050 ©AFH 9
110.6%% A=), oF 204749 &45H 28 Ao
7hse Ao 7 Wt Qe

3.3. AlArdol|Az] 7l=E 247tA TRI0E

Table 9} Fig. 601 2018~20504 241712 7t27]
o 24 AnkE A Ao A 718 AA St
BAZTE 024 22D Aol U@L~
297 € RAEDE AN ste] AAAN £ DL W
ot 7t siict. ol 24 x4 20509 A4

| e o] 2AVIA FEHAFL 71EAUEL diH]
5.7~7.8HH & e} 22 gof ofalgo] ookl Tk
7] wEolct.

109 21(2020~2050') A1 - Aol 2] 71&2] 7+
£7]9 & H3l= PS12 20209 HEo|7kA7} 7H H]
ZFol %o, oF HlFo] FAsH 45t 2050
W HSS 7P 32 Ao 2 et P2 A=A
> B ) F2 ) vpo| @7tAT} A7k SR whet
At v Holu, PS3-2 Hfo| 9 7kAE A, AR
29} F8L F7kote Ao vERth 2050 Al A
Aol z] 7]ed 247t 57|k 24 A3t PS1
2 B9 53.4(0.9~483.3) MtCOzeq/yr, &% 51.8
(14.4~115.5) MtCOpeq/yr, HFO1 272 33.6 (33.6~62.1)
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Table 9. Results of GHG reduction contribution through operating conditions(average, minimum, maximum) in 2020,

2030, 2040 and 2050

(unit: MtCOgeq/yT, %)

Scenarios 2020 year 2030 year 2040 year 2050 year

Photovoltai 8.2(0.1~73.8) 23.3(0.4~210.3) 38.4(0.7~346.8) 53.4(0.9~483.3)
OLOVORAIC 18 69(0.5~58.1%) 21.9%(0.8~65.0%) 22.8%(0.9~66.8%) 23.3%(0.9~67.5%)
6.0(1.7~13.4) 21.3(5.9~47.4) 36.5(10.1~81.5) 51.8(14.4~115.5)

Wind energy

13.7%(6.5~10.6%)

20.1%(11.9~14.7%)

21.8%(13.9~66.8%)

22.5%(14.9~16.1%)

pS1

Bio sas 17.6(17.6~32.5) 22.9(22.9~42.3) 28.2(28.2~52.2) 33.6(33.6~62.1)

08 40.1%(68.4~25.6%)  21.6%(13.1~46.4%)  16.8%(38.7~15.7%)  14.6%8.7~34.8%)

Pucl cell 1.1(6.3~7.3) 38.6(20.2~23.2) 64.8(33.9~39.1) 91.0(47.6~54.8)
27.6%(24.6~5.7%) 36.4%(7.2~40.9%) 38.6%(46.5~7.5%) 39.6%(7.7~49.4%)

Phooveliae | 8501776.7) 25.1(0.4~226.9) 41.7(0.7~377.0) 58.3(1.0~527.2)

4 32.5%(1.8~80.1%) 29.7%(1.6~75.6%) 28.8%(1.6~74.6%) 28.3%(1.5~74.1%)

Wind 5.1(1.4~11.4) 22.8(6.3~50.9) 40.6(11.3~90.5) 58.3(16.1~129.9)
- MECNCTEY 19 6%(17.1~11.9%)  27.1%(Q4.3~17.0%)  28.0%(24.9~17.9%)  28.3%(18.3~25.2%)

Bo s 0.43(0.43) 0.54(0.54) 0.65(0.65) 0.76(0.76)

&4 1.6%(5.1~0.4%) 0.6%0.2~2.1%) 0.4%(1.4~0.1%) 0.4%(0.1~1.2%)

Fuel call 12.1(6.3~7.3) 35.9(18.8~21.7) 62.2(32.5~37.5) 88.3(46.3~53.3)
46.3%(76.0~7.6%) 42.6%(7.2~72.0%) 42.8%(72.1~7.4%) 43.0%(7.5~72.1%)

Photovoliai 10.0(0.2~90.3) 29.6(0.5~267.9) 49.6(0.9~448.6) 69.4(1.2~627.8)
otovottaic 27.3%(0.9~78.9%) 25.7%(1.1~74.0%) 23.9%(1.1~70.4%) 23.3%(1.1~68.9%)

Wind ene 2.000.5~4.4) 23.2(6.4~51.7) 54.2(15.0~120.9) 86.3(23.9~192.4)
oS3 ! Y5 4%(2.8~3.9%) 20.1%(14.1~14.3%)  26.1%(19.7~19.0%)  28.9%(21.1~22.7%)

N 12.5(12.5) 12.5(12.5) 12.5(12.5) 12.5(12.5)
1o 8as 34.2%(64.0~10.9%)  10.8%(3.4~27.4%) 6.0%(16.4~2.0%) 4.2%(1.4~11.8%)
fuel cell 12.1(6.3~7.3) 50.0(26.2~30.1) 91.6(47.9~55.2) 130.0(68.1~78.4)

33.0%(32.3~6.4%)

43.3%(8.3~57.4%)

44.1%(2.0~8.7%)

43.6%(8.6~64.4%)

MtCOzeq/yr, AZAZ] 91.0 (47.6~54.8) MtCO2e4/yr,
PS2+= Ei%F 58.3 (1.0~527.2) MtCOseq/yr, ¥
58.3(16.1~129.9) MtCOseq/yr, HFRI27EA 0.76
MtCOseq/yr, A=AA] 88.3 (46.3~53.3), PS3> HIY
3 69.4(1.2~627.8) MtCOzq/yr, T4 86.3 (23.9~192.4)
MtCOzeq/yr, BFO127F2 12.5 MtCOseq/yr, TEHA]
130.0 (68.1~78.4) MtCOzeq/yr= 241 = 31Tt 41- A
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F)FY ) ol erks P32 ARAA ) T ) B
&) He|erkA o EAEGY dunds &9
279 vz dd g Aol 7P A2 Aoz
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Fig. 6. Results of GHG reduction contribution to new and renewable energy technologies by individual policy scenarios

considering operating conditions(average, minimum
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