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An Analysis of Changes in Power Generation and Final
Energy Consumption in Provinces to Achieve the Updated
Nationally Determined Contribution O\IDC)T

Minyoung Roh*, Seungho Jeon**, Muntae Kim*** and Suduk Kim****

ABSTRACT : Korean government updated her Nationally Determined Contribution (NDC) in 2021 and
announced the target and various measures for reductions. Among the many issues, final energy demand
and renewable energy power mix for 17 provinces to achieve the target are being analyzed using
GCAM-Korea. Simulation results show that final energy demand of 2030 is approximated at the similar
level to that of 2018. This is being enabled by the conservation of coal with higher electrification
especially in industry sector. Higher power demand with lower coal consumption in final energy
consumption is shown to be provided by 33.1% of renewable, 24.6% of gas, and 18.0% of nuclear power
generation in 2030. Meanwhile, the share of coal-fired power generation is expected to be reduced to
12.8%. Major future power provider becomes Gyeongbuk (Nuclear), Gyeonggi (Gas), Jeonnam (Nuclear,
Gas) and Gangwon (PV, Wind), compared to one of current major power provider Chungnam (Coal).
This analysis is expected to provide a useful insight toward the national and provincial energy and climate

change policy.
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ool

Aaf 20219 114, 5= TaaF 71250 9 A HA e =A] s = o1
55 185te] gAY Ol 7 A EQ] A7) -2 A 7k 72 H(Nationally Determined
Contribution, NDC)=-2018 vl thH] 40% 71=38l= Ao 2 BEX S A A
(IAFA S, 2021). 'H3£F NDC 4JaFeH( 0|5}, NDC)oj|Al+= 2018 247} v
9] 93.5%F ApA|8h= oY A HEoR A, 4HY, A=, 5500t 1 9 HoHESHAk
715, 4, 7EL S R AA ) B2 2 A4S ik S B3 E AR
O}, thFet A o] =2 = AL Qlrk

et A 5 U A] Eoket W Y ez = AA, ofUA] =82 A7 /dolth
ANUA =8= 2A7E2 wilE T} 21 A E o] glom, 247120 93.5%7} Bl Zofoll 4]
W FIck ol Al -2 o] B 4 9lth. et} HHEE NDCOA = Bt L4172
W& o] ARG el B o v ] 400 g AR/} ek 27} o AR S A
531 ARIeHe (o4 2|7 A2, & 7V 215 W 20] 20194 692 NDCe} gk
SH AU 271 HE7] o] Mol Y H Aotk | AR Bk 247 wilE
T} T =5 Ay ofop g Zo|w, o] of A W-8-2-2050 TAad Y AlubE] 2.9
NDC = Al =215 F=8 Aol el (a5 H 999, 2021).

A, AR o A 2 ] ol thgh A o]tk NDCof| A AR A o | A 2 WS-
30% oo ® HES ANEIL 8 5 o R thR A Qv 8 9] Faw52 24
7HE S Sl Ao | A A 8IS Eole FAIR(<3E 1> A1) NDCoj A Al
AT A B & 52 5 o2 of7|= AL A4 Sl W= S50zt g 4 3
T Z12{U NDC | A A H]Fof| thsl] AIAAY A o] B, -84 A2 284
TAE ZAZ AN A HgA R0l A FA L vh= B7HHAFA

-

2= Qlrhel 58] 94 7Hsa AlF ol ehe AT EARIA, 2021)2} B AR
e R R LR R ISR T 1) G P R P R B S

8,3 NDC AFgere] 20309 AYulAs BEe 202220259 A WS
M-Core AJute] .2 BAicy, 1 2k, AR0H 1) M e vl 50] 2022138 2025
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4517] $190 177} BeIA = 4k 5887128 GCAM-Korea s 2851910k 5578
7HRE S 7] 53} R of| 2Rt Abd ekl AR AR oS At ZE YA
Ujoll A H71e 4= QJt Weyant et al., 1995).

GCAM-Korea 2] 7|HFR E o] GCAM(Global Change Analysis Model)-2 PNNL/JGCRI
(Joint Global Change Research Institute)oj| 4] 7| 2at Ch -2 A A3 25 0 2 2 A A
327] A &2) o] ALS) A2} o R, 5 U ER]0]-8(382 7 AEZs; Agro-Ecological Zones),
2(357] 4:00), 22 715 A 28 E 2551 ek GCAME <17 GDP, 7] 4418, 4
A} 2 AR A Mg 7]e R 7Y o = RE w9 ofj U x| = a.0f 3, 247
2 &7, FAHE AR, BEAJ01E, A&k 59 A ofl ARS-E] AL QITHIGCRI, 20225
Kim et al., 2006).

GCAM-Korea?) = GCAM 5.3 2192] A3 74 2 ofjuf 2] 4|28 7)o % Bhtal
FA G177 FAA =R AR o g 2] o x] ] o] A} A B o 1
U AN B A517] Y8l 7ist kg ojti(Jeon et al., 2021; Roh et al., 2020;
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1) "eadEy A4x 3% Bady A o] B S AT S T o A9 B4 oS resfof D‘PE}

2) ul=, Ayt WA 2, 4 P‘Jﬂﬂﬂgﬁﬂﬂﬂl"} aff 2, Bt 3, , OFEJEL, FEH]of, Hod 27K &
o] 2]7H(d+), EU-12, EU 15, EWOP ] X}" 7o A, FH A4, EU7P otd 53 =7k, "POPE]?P*
S, ofZ 27 EH), oz FHER Ohﬂﬂ( , OFZETH AR, S, 3, U, S "=, 5
FAAE, Q1% JAmH Ao}, J%?l/\‘:& ok, ‘é"}*loh % otXof

3) GCAM-Korea 2.3 ¥ <18 ¢ o|E] th&Z E: https://github.com/EML-Ajou/GCAM-Korea

4) GCAMv.5.3 28 4 913 go]g thZE: https://doi.org/10.5281/zen0d0.3908600
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S 5 I I 0 B
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21.4%p, 18.0%p Z7Fsk3ich. tiF-2 A &2 g @l o] =2 75kl o, 7 A
T, A5, A2 T E A ST ste] 2030 U F8 HHRF] 82.5% 5 WS
itk 7k 2123220181 T 2030 FEEEA H]Zo] 11.2%p, 24.1%p, 8.4%p, 8.2%p
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AEI A 2030 A H]S2 2018 tB] 22t 40.7%p, 23.1%p H4x5}o]
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T2 ATS H9 =, ©rH4 o] 48 Agte] A AR g o] WolX| A
Ao AN = A7) S At A0 R EAE T Aol A7 & &8 4
71e2e 58 Ak A28, LA A7]Es7F i3 A o] th(Eol Y 2] 7]
1519, 2021).

7849] 2030d Agk H]5-22018'A tH] 39.0%p 74510 13.8%7} &|w, Hlo] Q.1
2.9} A H|Z0] 19.6%p, 15.9%p Z715}0] 221 28.4%, 45.4%7} ] k. 7w o] A
S| 7F 0L, o e o] = e AekAn]T)F fR| H = A2 A RS 8 4HY 5 5
LRI AHE A tf 20 2 B E T = =] o o] AJHE AR 22020 7]
=, T AHIES] 59.0%7} A4t = A o tH (R AIHIE S 3], 2021). AHIE 4F]L2
4 & 1Yol BastH o] 3t ARE F= AeE o] &tth Teu ohA At
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2912030 A& H|F-2 2018 thH] 16.2%p 7H4~5t0] 5.4%7} =41, e B
9.4% F7F5F0] 26.2%7} E| Atk -2 54 b oll A S5 A] ol ohFgt Akl o
tll, 53] Bt tAaEe o], ARgat £, A 7)4H] Abd ot A q-3kst A4,
T ke Qloh(eh-2-88, 2021). F92] 2030 -5 ¥ 52 A -3tst 4kl 9]
ARE o] 449] H]5(60.0%) AHAF O, BF AbQJol| A A 7]517} o] Fo] A
H]|%0] 26.2% 2 A4sls A0 2 BAg)
7712 20304 Ak o] A7) 4] 8|2 20183} B3 220 2(2018W 66.7%,
20304 66.0%) 0.2 LFERITE A7) 2 A7) AH]&0] =2 B A A1
o=, i‘lﬁ HHE A| A8 AR 80. 3%3 *ﬁ*wmﬁfﬁ%ﬁ” 2021). RHEA] AH}-2 o]u] 1%
X

»Eﬁ

]

M 2 rlo

0.9. d
ot

l‘_>|i

(AT A, 2020) % 7@7} EEQ}EM % JOJEE} SHAAZEgo] E=OHWu,
2019), 71431 M713He 21gst7] of ek o]2fgh @10 & 77| o] Ak EgelA] &
71317} o] A= A] ok 2l o2 BAH,

QAT Ak 20301 7] WIF-E 20184 Thu] 22k -0.3%p, 0.4%p 71510
26.2%, 9.7%7}F =1L, G5 522018 thH| 1.3%p, 1.8%p Z7}F8}0] 56.7%, 77.4%
2 et o5 F 2192 tigti AG3lshehA| 7} gl 20 2 2020 7], 1
U A7 AL) 7.5%S AYAFeEL, ARSI A5 g A 3] 48.5%, ekl Al &
©]33.5% AAkskaL QeiEHES3Y, 2021). o] A8-3lelehA| o] Y R& GHE olaf &
Fol Hl&o] E11, Xl oz g o] Z W3} QIH A o2 B F,

é% %g3to] NDCAJ 2] 2.2] AR of 1 2] A}

%—611*4 slhoich 019} P%ﬁlw% | o A AR 2712030 714 F L= 7}
Aol BAS AN, A R R] G2 2L TA 7)E, 2 A Al 52 b
A et FHA 7} Qlek
3, 27t~
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=)= LG oA viEF SAAES} ST F2 2 NDC 247k A= S3tof w2

5 NDCO A o U 4|58 5 HE ATRES 1A 52 A5 BA44%) 2 B
2a}al 9lom], 1 thS 407 o 37.8%, A8 32.8%, AF 14.5% 2 E®a}aL )k
HhE, 2 AT] AJube] 9 B AT, A0l 1 S BB R(49.7%) 2 Lehg T,
TR 20 B M 37.2%, 71 6.3%, S 6.0% 2 HA E Ik, o]t Al 2] k4
715 % 8.9 5 SR A g, 1] TA Aekin] v]Fo] e AEl b Ee

(& 5) NDC A|lLtZ|20] mTE = HiEE

w0 | wa | Az | ag | 4 s3] e |MAD ij;j 2
jm}
1=
201811 282.8 47.1 | 2783 147.1 24.7 213 - - 801.4

(A)

1=
20330)3 177.6 442 | 140.0 | 138.2 18.0 16.6 | —26.7 | —33.5 | 4744

aEd 105.2 29 | 1383 8.9 6.7 4.7 26.7 33.5 | 327.0
(A-B) . . . . . . . . .
PAENC

(: g;i 372% | 63% | 49.7% | 6.0% | 27.2% | 22.2% - - 40.8%”
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FARELINDC L AL 73 B3| uhe} A4
2) F7k SATRA SR 40%01L, W] @342 915 40.8%¢) X7} e,
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W IRl A ER A R S, A, A 4, Hl A190] 20309 =7F 247}
25T OF T3%E AA|Shs A 02 Uit S 2 T2 SR A v
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A AFA A De] AARBAA] F2 AHYU. AL F 0.9 E
(10.9%)& 53] ol U] WA 12 gAjerel 2 Aojolch. s 1ojo] i
S AVLAS AT, 7H A F7hE Q15 AR AR o4 2.7 £ Y] 24
7h27h Z7FSHE B, ARSI ATl A AR 2 % A5 E)ol
Q= 702 Lpekttt. o] of H g APARS Mol 1|00 i AU E ] gl on, vz}
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7k %) 2P A 0 2 7)ot Gk Aol
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11kd

(33 4) NDC AlLt2|20] ME 247tA ST 2EE HIE HIS

2018 2030
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go Wex o e s 52 s

Z LULUCF &} s Q)72 5 1.0 1> o)l A A1 €%k
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