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Comparison of Cost-Efficiency of Nuclear Power and
Renewable Energy Generation in Reducing CO,
Emissions in Korea

Yongsung Lee* and Hyun Seok Kim**

ABSTRACT : The objective of this study is to estimate the relationship between CO, emissions and both
nuclear power and renewable energy generation, and compare the cost efficiencies of nuclear power and
renewable energy generation in reducing CO, emissions in Korea. The results show that nuclear power
and renewable energy generation should be increased by 1.344% and 7.874% to reduce CO, emissions by
1%, respectively. Using the estimated coefficients and the levelized costs of electricity by source
including the external costs, if the current amount of electricity generation is one megawatt-hour, the
range of generation cost of nuclear power generation to reduce 1% CO, emissions is $0.72~$1.49
depending on the level of external costs. In the case of renewable energy generation, the generation cost
to reduce 1% CO, emissions is $6.49. That is, to mitigate 1% of CO, emissions at the total electricity
generation of 353 million MWh in 2020 in Korea, the total generation costs range for nuclear power is
$254 million~$526 million for the nuclear power, and the cost for renewable energy is $2.289 billion for
renewable energy. Hence, we can conclude that, in Korea, nuclear power generation is more cost-efficient
than renewable energy generation in mitigating CO, emissions, even with the external costs of nuclear

power generation.
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IPCC(2013) 52} HalAfof| wp=H, Z|E Q17to] uij =3t Q1914 A7k~ R
oleff 2oL =0l w, o] 2 QI7E 7| T HSH= QIZHA 2 A A Al of] B 915 B T A
th. Q17te] gl o5k 2A7EA Hj E S 1970 7B 201 1 A7EA] O] wlj o] 21 o] A
A 712 ) vlE T B A o2 A AL QI o | qIXHe] Bgof ofsf o=
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o3t A - S itoh= Ak stol] whE Aol Sfsf A<= aL Qlet. oof whet 2 Al
A= A2 8RS AIsH | ¢she] 19979 AT AE A 5L, 2015 Hofl= )2
7|5 HSFE AL A glsto] AP 77| of(intended nationally determined contribution,
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& uge] AL A 2.2 TRt A Rlo] taEo =
Jehe 5141612 MAls A 510 M Sle] B0 e - 2lakel b
Ao 0.2 At ik ke W] B 2011 Qo] F7 A} ¢)
g HbA A AbaL o], A Abar 1R 2]3of gl Eul o] <1 4]
olch. et Aztel iz Seirheko) 22 a8, v
o) 12 e F R4S st e,

22 AU A) e A Al 0] ST o] T s Tk Ay
¢IthRichmond and Kaufiman, 2006; Iwata et al., 2010, 2011, 2012; Baek and Kim,
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2016; Zoundi, 2017). 0|5 g= 25 Az 3} A Ao Y 2] 2 0] Z717F A4 7 A
5ol EakHoleks A2S AASAL k. Aol Axte wAlT AR Ao L %) 2
Ao AV T2 a 84S v st A+ = A= @It} (Suna and Resch, 2016; Wang
et al., 2018). Suna and Resch(2016)= EUS thA} o & 31 & Lo A Al Aol Y %] Wk
o] fAtE Wrlof Hlsl 2A7IA o) B AgAolehs AaE AIASHAT o] o wit)
2 Wangetal. (2018)-2 Z=12] 79 Al Ao & WFA Ko} YAt dhro] LA 7kA 7
Zof glo] AT A 0.2 o RS BT Tejth ol S Qs AL W g Al
AL 21 AU AFESIAL, 2] 950l 8- Tefel) gk TR
& 71200} B3] S-2luete] gAhe W e AL 9193 A A7) v A A
P& ol W27 27 gl 2ol B -, o] 55 o H| o= Hhsto] 7 ihd o 7k
q

A W82 B]al £A5h= Zlo] T8t
L)

[‘

o rlo

£ fIsto] WA BA 7t Ae 9 Ak, AR ol | A e a2 7 s vl 71
IAE A7 ]Q?—]—,—HHA]X}(autoregresswe distributed lag, ARDL) ®&-2
gt mES Fol = E At YAk WY AR 91E S REEE R Hl8-S 1y

&qgﬂﬂADé_ﬂﬂﬂﬁaqﬂﬂmﬂﬁﬂ%gﬁJg 1 B8-S vt

RO AL o)A BT A o) AL Ahzol tha] At 1A
A A Ao B AR, Ao A o] S A7k v H X g3
o THet AZEA 23 AL ol ol 83 A WAl Aol A] W
CO, W 71501 -2 HlRhch. 1ol 3 bt I ol s A EA A Higos
22 Qoksha 1 AN B2 Bt
Il. 242 H EMX=
1L BHEge 4%

AR B B 7L AR 9 o U)X ARG W Tlo] S B
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S KA o] ol =1 =] it} (Kraft and Kraft, 1978; Yu and Choi, 1985; Glasure and
Lee, 1997; Soyats and Sari, 2006; Akinlo, 2008, Baek and Kim, 2011, 2013; A3} 4
24, 2015). ofof ke ZAAAT} o] U 2] AFE O] LAk W] 0lA) = L
EA57] 1k 7= e A () 2ol FojE 4= Stk

G, = f(Y, E,) Q)

A7|A Gz 1719 AKA WS, Vi 45, B oluix) 0] ojugict o 7]
g o Sebei) 2o WAdel Mgk xel, ARAel A W] &
A7k HEegel 0]t G BAS] §15t0] oSS MR 27k 4] (1)L 4

()2} o] AFA LD

o
r
_l

G, :f(thEt’ CLNNUHREt) (@)

9] 21614 CL,9F NU,, RE,= 77} AJek whalakal 2122 2 A olul 2] e
UPehiIE, et B ol oA AHS W4 S ko] AL S RS AT 1919 % of
U] At 1QIg A5 0] 0.99 o] AR] S 7H s A0 Uk whebd 4
Q)OlA] 1915 % o1 7] 2H]e v, B, maoA] A 2Js o] 2 4 (3)3} 2ol A4
ofsteict,

ml

G, = f(Y,, CL,, NU,, RE,) 3)
o =7ke] AAEE B el Aol BAlol B A= &3] & 15 A4
(Environmental Kuznets Curve, EKC) 2. 2 tj 3£ ¥ +=1|, o]+= H A AR _L} 3 2 A Ato)

1) S 70 2 5 sputel Bedrkat 19874 ol Asstel St hol s 2718 4, 2900
SEEAIE S8 g7 Ao FAsI0F & Bid0) 4= 571 AlEA Qs 340 of el g0 £ alol
A S sfek et} e 1985 01520000 o 47k A S Q15 WA 5 oF20%E A
sl9o 1 o) (%A 08 1 u|Fo] Z7hste] 20204l OF 40%9) ¥ F-E AHAI3k Qlck. A5 wde
19854 0| SH4jelz W % AR5l o]l 25 13974 7ASSIEl Ak oF 6w A v 7
X31910.1F, 20181 0]F 1 v]F0] 2h4517] A1 2k8ho] 202010l oF 54%] ¥]5-& A3k Slo] oFA7HA
= A SR W] A AA|SHe Bl Fo] 7H 2 i o,
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o= JUAY 9| BA7F EAFTh oItk 5 & F7b7t AR aE 27]oll A4
o] Aol 274S W) o] oful ] chn] 49| F712 B ol FTFskAL,
Qg 2547 olAbo] Hlwl HA| ABo] FAMMeE 27 w3 Ho] 2 .ol
ZolEhe Flolck EKCE o] §3 IS §74 2.9 719 TAS AFH o= 24

sk A7t L&A A3l o] Yk (Shafik, 1994; Heil and Selden, 1999; Fried] and
Getzner, 2003; Managi and Jena, 2008; B3 7 2|2 71 4?1, 1999; A3 734,
2013). olof uje} 3 7o) AT} B2 Alole] QU WA wrdshE 4
(392 4] ()2} o] Lhebd 4= gIe.

G, =f(v,, Y}, CL,, NU, RE,) 4)

E5 Selutete] A A U] 2 0® QRES £ 19974 IMF 743§
AFelok 200818 AA A 91715 1] $15tel 4] ()9 o] Bu)H4g 27k elct.

G, :f(th Yt,27 CLt’NUt’REtth) (%)
ol7| 4 o=, D, AAIA 22 A 77192 BA O G2 mIRl 713k aLes)
o] t71 1997, 1998, 1999, 2008 Y wj+=1, 71 2|ofl= 022 A o514t} 4 (5)9] gr&
AR o] A4 0 2 el A (6)1 2t

NG, = a0 +anY, +a,(InY;)’ +alnCL, +aInNU, + asln RE, (6)

+agD, + &

o171 M e, QAL LRI S-eluteloll A EKC 7Heo] HA% A9, 47k uhE
ik 25 Aol = 2] B, > 0)7HEABL 259 A F Aololli= 9] 7A
(ay < 08 7HA AL hEFI 45 2 GUAT BAZL S Bk Ag e
ol F7He AL MEFS S7P7| R R Ak WET 4 B, > 0)7)

EAY3h, o] o ez Axpelnt AR el U ) WA Eke] Mz BRAlel U 4|5 AL
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WAL Aol SUTks MEFS FAAYIER SAsks BETI 2o B
(a, < 0,05 < 0)F 718 2102 A% 4 e Ewww—t—w AR A A
o] dn|7} Zol 531 10| ufek LA o] PATHE R 20| BAla, < 0)E 7
A o,

A BT A, 2 wANe] W ko] 0] QR E4s] Sl
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£ AAFE 7R 4] ()& ARDLOA 9] e At g oefal k=t ol ¢ AR
Uehhs AP E o) A3 Adte] LA g o k= q e, - ) S HHAlsH] o
2ot} &, o= Uete AlGE 4714 348 BAE Uehin, 2 S wa2s 2
A AlS(y, 6, ¢, 0, X, O T71 4 TAE LERdT
A (©)oNIM 34 AlGE ol goto] 2 BH IR LATIAE 1% HF317] 913 &
H- (7O A ()3 o] =& 4= lrh

% (LCOE, + EXC,) (8)
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(B 3) #Xd I LMxHMol4X| ZXe| LCOE (H2/MWh)

r

au golg!
3% 7% 10%
A2 vk 39.42 53.30 67.17
AR Aol A] kA 82.47 111.40 136.36

A}&: OECD(2020)
F: 1) 27] AMu|go] e BRIS0] WE Top wslE o)
2) OECD2020)014 =1 ARl LCOES djofstal e we] sa) Algsta 97
uhsZol, AAAOIH ] W LCOEL KESISOlA Algsh 20184 djofaal Felof waigol
Aftla] a8 Z}7ko] LCOEe] Bkl 7Hsawalele.

OECD(2020)Sl 4= 3%, 7%, 10%2] 2} gel o] el k&3 2
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olck. olo] wfet i Aol A URE WS AL Al A AR E U
2 031 7%] PRI, A WS S A Bl GRS FASHE 9 Hol 3% 3
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S A W] o5l 8-S FAT AFATEL £4015)2] Aol 2 4
250 gt o] 5 ATl A AL TS
o] 9]51]§-2 4 0.1 VkWhol 4 Zh 63.7

(E 4) 2 Mool Xtz wN o2u|g FyL
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A At Q| Fulg A4}
A ol 7.59/kWh
Asel 2499/kWh
= 3] oAby A A 3.98/kWh ~ 63.79/kWh
of| 7] 1.80/kWh ~ 5.75¥/kWh
2497 0.119/kWh ~ 24.549/kWh

A& =1 29(2013), A5E(2013), =3 A4 AA(2014), A7 EAE LA W] 1E(2013),
24 7(2015)
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Uehe] CO, viE=FT 1 8.9l W5 1He] TA|E 54 517] 91841 ARDL 235 A&
St 21 A skl & 4= Qlok

G HAS B9 ARDL 20| A9 & gh/do] SRlE|l o= Pesaran et
al.(2001)9] ARDL 3HA| 7 A& o] 43}o] ALgH W ]
AAsEAT o5 ff8l A (1) 9] LA R F oA 2 ¥ 7F 2% 74]7} “‘EOW
dette ATF7VAH, ¢ = 6y = ¢35 = ¢y = b5 = ¢ = ¢ = 0)= F-ASIATE &
Aol A F-EAZEO] 6.269 % LE=], 0] 712 Pesaran etal. (2001)0] &A1& 1%
Frolpo| Ao FetA S AR ARl 443K AR R 23 WS Abo]of A7]H
HFUAT EATS & 5 Aok

2. 29 33 2%
U] CO, HijEol| Pl A= 45 W 105 A oy A 2, 1995 21489
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U A 7 714 I UEhl= 4 (0)2] 74 2= < 6>3F Utk
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