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The Analysis of the Potential Effects of Energy Conversion
Policy Considering Environment

Myunghun Lee*

ABSTRACT : In this paper, we empirically evaluate the potential performance of energy conversion
policy and analyze its effects on power generation sector. We first examine the degree of substitutability
between energy inputs by measuring the price elasticities of energy demands and then estimate the
changes in CO, generation when the proportions of nuclear power plants and renewable power generation
are increased. The shadow prices of nuclear power and renewable energy are calculated to compare the
potential costs of power generation between the two energy sources. We analyze the impacts of the
expansion of nuclear power plants and renewable power generation on power supply price. Nuclear and
renewable energy were measured to be complementary to each other. The expansion of nuclear power
plants has been more effective in reducing CO, emissions than increasing renewable power generation. In
most years over 2002 to 2016, the impact of nuclear power expansion on the power supply price was

generally higher than that of renewable power generation, with relatively large range of fluctuations.
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AH=2020 RS AR} A 7|2 A F ol A At H A v o)
AR A #] A HE gefsl 2030 A gk F
A zFetaich AfAgol | #] 3020, A A2t 2, 1R Alg Foll whebA =
W A oG A] Adu]olA A A A A] AH|7F ZFA] 6= H]F-2 20209 15.8%0]14]
2034 40.3% 2 2715101, e 28.1%001 4] 15% 2, YUAE-& 18.2%01| A 10.1% = =
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ERAE 1.93%9t0 7 Ao 2 o | A e HS-2 2019 o] AR g2
14.3%p Sl =] 3L Ak 10.5%p, HAFE 2 0.9%pH] SaF ek wehs] 52 vlA
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X191 7HAFe7 1A wshagk op e b 7]4 9 1, 7t o] 2] AokE Sof nebA )
R =7} AR o= o) HPEA o] A AL HISHS v QlojA WAkl
o g AR AN S 4 S BAISHS ] A4 - A A7} e Elofop 3k ofu]gh
o B8] A} W Uxs kiAol o2 RS ol vtk AT H o
HJ LNG O AU 2|9 U1 5-S 53 49 5 AR w717t stk 671
5 Al 0] 450 ofo] A 37| H o el ate] eio] dAEIEEY Yol
ROl e} e Selubete] A9 AE 1A A o] Fagt i oA Bt
215 glato] Ul x| HEPgAo] M7k o] v A\t shaato] e AA 2l £Ajo]
7Tk B AT wheb U K] - S AT} 4R 1k S 2B A1

ol A= o] Aakg o] WA 2 Ak ol Esta 1 Eauke A

ARt} =, WAL oA 2 oA A T HiA] Fold T, 12 QIR CO, A A S,
_"

.

23l
WEdons Aol Ae FURE AR4EOR £14(quasi-fixed)
71 &, ShA o U ] H|-&S 2| A5)slo] A|oFH]|-&-3F(restricted cost function)E =<
Fhef AR Ao A BAT 02 F o, ehe 5 o2l f3 o] oA S Baa o
A 17 0 % Qutskts Hlo] §olalA] etk e el 8-S AxjE 4K 9
FH]g-o] diF= AABIAL 7] wizoll o] ofl Hidt 22714 Ay ek e A2
%08 447 94k, o @3ush 20w R FHEA supply relation) & 715
=

s Aokl 85140k 37 TAE AR A AS Az,

3) el 7] A A7-91(2017) - 2030 M- 20161 A1 tv] 21%(11.6:% ) Z75tod, §717k R 70
Y2 2e7h 242%(13.42 9) F7H A5 2102 Aushlth 73] Y RAH2017) 203587
Aol o 112 o] F71 578k, 212 2522024189 20161 tiu] 20% o] 4F 2148 310 2 o5t
o, A A A7 U2017)2 20304 7120 2 Arke] 20%, A5k 24%, A4 20%, LNG 35%2) 7u]5-S
PR 75 20164 t] 2030130 WHHIE-L 6.6 A(14.5%) T Holuki, 7hg AHRTL 55729
(11.9%) Z27H 453 A0 2 243t
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Aol A 2] B @7 0] AJaHE At el =0 AP ATFE A HH, Apergis and
Payne(2009), Sadorsky(2009), Chang et al.(2015) 52 =718 AR A ol &] SHofj &} 3 A|
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ol

V= A o] FAQ2018) AT S FohE A AAIS o A
20 2 FHEN A 30%H 2] BlS-2 AAI5h= A4 A4S AL=sHA] T whebA
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Z 5 Unk - A 9(2020)2 A AU A AR =5k oldA] FZoll

T A Fake] AV ST A A sk vl il 245k ATk

Aleru] g2l FAA S ARgste] AT A AT A, 2Eal shA A= 3t
A5t7] Ysto] =8 9] 7S ST A B A
QAU A 7L S A RS AI7FeS -5 Ak H A | A] F<F gl Al CO,
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ehiY ohe} gk
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o714 f€ Ry 2 SHA ol 2] WE o]H, 1= 7|&RISHE 1123t AIZE|sto| o). A
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R R ERE R =S L R [ERAE ENRE P L
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A9 A=Y thZaf Lol YERd = Qlti(Atkinson and Halvorsen, 1998; Ellis and
Halvorsen, 2002).
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4) QIebdo 2 el of ek S A Aol tfg TS AT AL AR A A TS A5 24
) Ay o] 4 Alo] E(duality theory) & 4 880 ¥ & 845 431, ol = R Adn el R4S
SRS o] fof 3k Wak of] e} 2 Azke] A4S 4] 18 % 9)7] whio|h(Halvorsen and Smith, 1986).
| 3£2] © 2 Gollop and Roberts(1983)2} Lee(2002)= 74 1FA4| 9] v| =t A gl Ake] A st a s 4519
1, Atkinson and Halvorsen(1984)2- n|=+ A AFY o] F A A, oYX 249 487} A A & 24313tk
S AGAGE L= T AT 2 A, o] RA(2018)2 AT I O] A IHEAS, Lee(2019)= AR Q4
ZrEuag 2949 AR S AAE
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ORCK
o714 6(¢) 20 (¢)2 Azl T3t eha4{ ook

Aok Ul A 83142 ZA317] 915te] Tt 2ol U434 We S Fcho

InRC= Ink+ oy +ayln@+a,lnn+ a,Inr+a,t +0.5790 (In Q)* (6)
+0.57,, (Inn)* + 0. 5,y (Inr)?
+ Za Inw, + 0. 522%1nw Inw; + Z%anw InQ

+ Z’y,,, lnw;Inn + Z’y,, Inw;InT+ 74, In@lnn

+’YQT In anr+77lrlnnlnr7 ,L’.] =G 0,0, 71] 7]1’ i j?
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4 (0222 0 RC/9QE E&3t0] 4] (5)o] thdatd Tk} o] BaUALS
F7Hs e e Lhekd 4= glek
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= EAA (DE A AHYEA AAE S50A A (8)3 Asto] HHa-31A| |4
A} (iterative three-stage least squares) 0.2 F7J ) ==1H<4>(instrumental variables)
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StAS nHEH ofj X MEFYAo| FRHE SukEA
w; - BCGy
E; = iC , L, = ¢ 0,g,n, T 9)
7| ECE RO A7 B AR w82 gl gholth. BC9| oA k= 2t o
VA9 17 2 27 8 kS Lhehick
ECe} RS w84 3 WS olglel oS 4 0)9] BANE £33 4 9t
(Brown and Christensen, 1982). 0|2 F.E] of| x| 4= Q 0] 2}7]| W w2} 7} A EH A T4
o o83} o] Helet 4+ 9t
B o= 777_M+(M)2 [(’VLII+M]L[71)(]L[M(’YUL+MM) nr<7ir+MM')) 10
H' ]‘/[Z 7Z*070797
o 771+MA47 (’Yl‘!l—’_]‘/[ML)(MT(’y/H_‘_M]L[) nr (’V/I_‘_]L[M)) 11
Ei="n — H- M, (b
(’yu +M]L[l)(MLII (’YJI +MM) m (’YJIL +MM1)) ] PR Pz
H ]‘[Z k) ]'?.] 7(70797 ? J7
E, = -0 V= C0,g, TY =T, T A Y, (12)
H (v, +MM )—H + MM
Eﬂi _ _ /(7177 i ,r) .7‘]/(717/ i y) 7 7::(:7()’97 Ty=nr T - v, (13)
: H
B = ML‘ ° Hyy 14
Tr H » LY ( )

M, - H,,

E,, = — g o ny=nraEy, (15)
450, L% (Hotelling) 4 2|5 4]-8-51H

ijJ‘:l ]—E}_ rx — Yoz Ml; + (MI )27

o174 A2 4] (1)2] 2} hsjef i A1) v
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ol A B A 2 o] k. A AWK Q)L BH W R, T3 adpeat hAeu
A) Wge] AR otk AR £ 7HA(w,) S S AT AL 57
Fa(w,)& 59 At T2 QB A o
G B-CH 742& k2 AFGSHITE. b2 F o) T 7H A (w, )& ZV2HLNG ARt
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>
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1A
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S
=)

N

B w9 33t ExwR 2 24
Q TWh 339.15 48.272 404.24 258.13
n GW 18.68 221 23.12 15.72
r GW 2.136 2.348 7.681 0.053
w, kg 92.80 36.13 153.12 41.36
w, Sl 494.22 220.70 858.33 211.03
w, kg 580.45 211.29 891.23 286.53

RC z ¥ 14.37 7.53 26.87 443
k GW 27.44 3.59 33.75 21.75
M, - 0.439 0.076 0.580 0.337
M, - 0.119 0.054 0.231 0.059
M, - 0.442 0.067 0.564 0.325
P A/kWh 88.61 15.07 111.57 73.88
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FAREE 2O Aotk
(69 19 W8 (7). 22l B @) T A

Rlope) gt
HAAAZ FAlo] AT 2R ASE AFESIo] A W AR S o] nhe
SPHH] G 9 AR ARk §0)4 ol B2 Belsly] $1ste] Tl AT/ o
7R AT AR 9 u]F 0] 24 HelAkgl o] whu] 83} 4]
o8 Aol GoEE XA ghetk 7] 2 o] 55 2els)y] $Jste] thaat 2ol
Rlotu] g 51420] Sg Ao Aok L Hofato] 7 AEE AAISITt

Ay = Ynn = Yen = Yon — PY_qn = 76)71 = Tor — 0. (16)

Wald ZAZ %S AT AT AIOF] (16)9] ARTHIL 1% o)l A 712} aiu}.f»
P88 AFso| 2e|El1 AAF oz AgrtAe] ¢l

=2 E‘ 1:]_
29102 g3 5 Q=] ol2 PZ37] 915te] che] Aok skl
& = Yer = Yeor = Yor — ’Ygr = ’YQ’/‘ = Tnr — 0. (17)

HSET, 1% ool A AloFd (17)2] AF7HE2 714 = AR o]= Al Al
U2 T S A RG] e St FY1A o2 YT o] QLR oo
o o

AL 0] AR M| & EAal A o=l o gk FRsAe) 7]zl Rg Az}
7] 15te] BRTAA (8)2] markup A4 Thek o] Aok,

0,=0, =0, =0. (18)

7) HEAFHIAES 20k o QlolA WA AAES TRt YR AlE QR wie He woja)
o] H|sto] AR H|Fof we} Hal= Zu7HA Q) AlSSHAI7HA(SMP)& AHE-8f= Al o] o %] é A st of
7| A QN A A0 58 A s d] Aokl T 4= Qlrk SFAITE & A AR S A A5k 1}
Ao 4 (4)2] TIBANL &3 o APrAL /\]—Oal:[LZ o] 93k ukom M AHXE gL R )
o] 7+ AR P2 uhoy sl AR} o|ojof B}, T3l ] 2 0 2 vbA H] 4 AFLo] A E 7} Q1A ] B
Ee Emiﬁﬂﬂﬂ*“ﬂWﬂﬂ@ﬁ§¢%°H#ﬂmﬂ*A*ﬂ% LA ok 5 gl Aol
A A7) 8 02 v 83 M 7A o] AAAS A Eojof st R 2 A AHY A7 AAGARE AFSE A

71840 A9 BENAE WDl 27 15 Ao dekEr,
8) 9 BATL 5943 1%0] 4 2] YA|A] 16.8109] tha}o] 33.880] A= gtk
9) 2| EATE 82423 1%0] T3t YA 2] 16.81-% 27}3H=35.157F A= gch

335



1% -0} =220l A A|OFA] (18)2 4517 7| 2H =l QIER10 oz k) e 5 A48 e
shul @Alo] Rk Aol

Alopul 85t42] 9] R 20l 3 47 regularity) $ 501 -8 Shelat 2, 54
2 74 i sz%*g(concavitymL Artelst Aol A Fdgel gk B

(convexity)o] L= Aol A U= k1D o] & s 2s}7] §ot HH © & A] Jorgenson
and Fraumeni(1982)9] WAS A gsto] Alkx Y, =0,i,) = ¢,0,95 7Vt AFH
HAAAE A2 2% Bl e A3 ATH <F 2504 B vkl 2ok
FHUAL §)01A 6 (1) 227 TFFAIR1 297} A0 1B Aol 714 2 U,

A 5 7% A 5 4]

a, -0.0019(0.3127) Von 2.1896(1.6201)
ag -7.4543(2.0770)" Yo 0.5378(0.2652)"
a, -11.5530(6.0705)" Yo -0.4624(0.2423)"
o, -0.8683(0.8941) Vor -0.0755(0.2012)
o, 0.8223(0.3292)" Yoo -73.1840(25.2680)
a, 0.3332(0.1632)" Yon 6.5140(25.2550)
a, 0.2871(0.1707)" Yor 3.9264(2.7619)
a, 0.3797(0.1473)" Yon 47.1620(55.7990)
Yo -5.3130(2.4376)° Vo 0.6515(4.5727)
Yo 5.0317(2.3733)° Yo -0.3557(0.5006)
Yo 0.2813(1.7380) 0, 90.3870(1.1471)"
Yon -1.1375(1.8137) 0, 1.9615(0.4591)"
Yo -1.0521(1.7433) 0, 0.4856(0.0936)"

Fo BE QY SAE RELAI], () FAE 1% (5%) SFEAH FAHYS Lehd

10) * 9] EATFL 1% 5-9]4=29] 972 11.34 tH] 9815.44 2 ALZE| T}

11) Aleka| 83k 34 AR 712 of tisto] L Ealof a1, YAt L AR Yol U 2] F el thafj A= &S 3ljoF
3t} o2 afA= HMAICE P (Hessian matrix)o] AR 7HE o] dhaid= &9 4 F S (negative
semi-definite), YA 2} AR AP of| L] 2] Tl o] el A= g 2] 24 K-S (positive semi-definite) 0] o] oF it
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<E 32 4] (10)-(15)F ARE3le] 7} oL 4 el thih 45l S 245 A
2 AAIBEIL Qlek. BE oA 4209 7| A AR A AL AT R 4= Lhehgek 4
ek} 467 242 71 sl et 40,0 YRS AT A 0 R e vk UxE a
of Bl iz 714 Gl o] B}l 9 AP} o] wste] A v S el
o] SloT A SuPEl WA ) 9 M) shiae} slel 7| A e T 5 A A4 L ks
ol upeiak EAPH] 80} AFE] 4 Bl Go] ZeEomH 2L 1] & T} wish 4] 9A
Shf W 0] A1ZAS AT 0.2 dro] Wolx7] gl Ao AT 4 ik
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(E 3) OUXIE 29 71ARAL(E,) FEZ2
J v c o g n r
c -2.2883 1.2145 0.7655 0.0694 -0.7815
o 1.0465 -2.1968 0.4413 -0.0160 0.6969
g 0.8725 -0.4813 -1.0000 -0.0120 0.4207
n 2.4060 -0.6441 -0.3637 -0.1132 -0.9548
r -2.0367 2.1078 0.9621 -0.0718 -1.2908

12) R L A Sz 3t 2 SR S BeAS To ot 2k
dlnf,/olnz = (8lnf,/8lnw, )/ (8lnz/dlnw,) = E_/E, , i=c,0,9, z =n,T,

13) ¥4 A A w gl thel CO, Ao AntAl e ohaat ek
dCO, = Y df, x (' /107) xtd xer' x (44/12), i = ¢,0,g,

o714 df, = ZH S AR B cv's B, td = A EASN(E/TOE), 121 o' = dAagol)
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AAPE A 2| 9] 735 Aetih= HARAIE, A S 7kl disliAl= diAl A7
Hatach AR Zotol| gt st AR s=agFe] WshE Alkkel At ARy
1% Shtf A Mgk ARG RS B 1.58% 271k Ak 7k Bl 747} 1.63%9}
0.75% ZrAstqiet. zt 34 o 7 o] Z27teko]| ElAu| & A|SE Z85)o] AAksE Aa), Al
AL 1% S 22 CO, Wi B2 2504} o] Z7Feh A0 & Lrehilth. Zgshu, 4
AR ol A AR o= 94 B SE sEl= Ao Co Mie= A=shedl o &
THA 9l Ao & tpehyl,

B, T B, 2% 848 24 g ntel Ax 2 uk AR AU A A2 Bk 3
o] YT H AT AR LA w7t wiste] et L =80 Wha-2 wim|eh vk, X
7H1% 312kl thake] AL 42 A 9] 22 u| &7 7181 E,, T} B, ©
A5 ARg-ote] YA I AR A A 2] 7 AR Stof| ti gk =8 9] W] WG Bl E 4 o] Vs
stk 7148 A0 2 A T} 1% stetat 79 the 2ge] JyE sty
AAAIEPE = Q = 9F 1.3% S7HAZ| AR 94 =8 = 5718 0.07% 24 Ao J3FS
Z2) Bk AR 1% S A] R 250 AHRWT o) YA Fa
0.12% Z7}3}= o] 23 ch14)

Y
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ojr

i

A ©7H1% ke Al AT AP =8 4= 212 0.1%240.95% solvhe Ao

2 Uehith, 98 1% 27H12 A9 T 2050] LBt ARAPe of

8% ST 0|0l HTk19 olefat A Ealo]H ArkE F3LshY YT AL A

5 wghphlo]n 4 S Q15 AR 27} AR Sheo] 94 2

B 27 574 AR Uehdh Tel e AR 2 S 4L 3

st Hlﬁiﬂﬂ 2IRPS 3 20| 7l~—8M 7 U5 W RPS S 42
3}

R
A&

ERT 7 A FA2 etk fhas e AR e A
7|t LHRPS o] Imgele g AR o] slojd 4= 3l

Hotelling(1932) A 8] & 0|85} th-o-1} o] A|oku] 83514 (6)S In nI}t Inr& ZH2}
o] 5235k o 2 AR ) Al Aol R] 9] A&7 4 (shadow price)S ==& 4= Ut

2 B5to] 2t ofui 215 B8] Rsfo] WHlshs o A4 Holuld vl -2 A ESRA

o o n
W=
ne,

(H

s

14) alnn/ﬁlnr E;m /E; n= 74]}\]—0}'0:] 7:“"]—— E ]—Odq-
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~ _  4lnRC RC_ _ ke
Wy = dlnx T [az+7wlnx+;%zlnwi +7Qxan+%¢ylny} z (19)

T,y =mn,r,xr#=y.

<IF 1> A A ol U 2] &f ZF A= F=7HA 7 2] o] A& Al Al Bkl
ATk Ao H 2] 9] 57 HA(wrs” 2 #71)22002~20074 7|71l = SFFFAIE W
EFfi Tzt o] 5ol = A E 52 BT wrs o] HtSol S A A of A A] A 2t A
Shof b H i, 4124y ”‘Xd AFAALO A BN S A [ Sh= FIT7F =¥ 20024 ©]
S AL o] Bl-GHE2 AA| FZ0157] AAsl o™, FITO A RPS = 72+ 2013
d o] fof k= 1] U—J 7= e A E Yehdth A8 Y dE7H(‘wns’ 2
7S 23 &2 Seke vkE ST 200220079 717F 5¢t wns E5F o A 91 313k
o]5 HAOU 20080 F FO2 At & 582 A5sHHA wisE 2| 5715k
t} 20129 HE] wnsi= wrs2te] AaLE £35]7] A A6 a1 2014 o] & &4= 7o
e 2A17F 48] A ATk
T AEH7HA o] ARto] whE 2to] 9l MglS=o] oS sl A Sk v ek Al A
H= F27|7EFet vl d FEshA 52 o2 Sfjsf 2 Wb A o' R}
A& 2 H = AEA Y F7F S0l 5 Hof itk 1 A AR Ao u #] 9

o

b

HU
2]

|

=
e

riu
o

(A 1) HX=En MU X =71 AEE Het 0|
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A SAD7 = o] AR lste] ehntaiA| oizl vhd eixe o) wde7h=
A S A2 5| U7 E AIARE AL st Aol r A7 0 B i) 7
A7} A u]E2L] W] g5 A TS st T ol mEstA| He.

R Em AL Bl&e] Mt g7zl niAle 9F& 451 st
o] oh-23} Zo] FFBA A (8) InnFtinr2 242t Hu|R3lgi). o] 2 5E Ak ¢
= 2P HH 2 e <17 2>0f|A] K= ufeh

-~ BlnP oP 1
€Ep=

1
olne olnz = ) X exp (Ink+ aytagln@+a,lnn+alnr +a,t (20)

+0. SVQQ(ln Q)*+0.57,, (Inn)* +0.57,, (Inr) +Ea lnw;
+0. 522’%]“110 Inw;, +Z’y,01nw In@+ Z'ymlnw Inn

+ E’yu lnw Inr+74,In@Inn+v4,.1n anr-f—’y,” Innlinr)

% [’YQJ; + (aQ+7Qan Q+ Zw@nwi +7Qn1nn+fy@,1nr)
I3

1
x (a, +7,, Inz+ Z’yix Inw;, +7QIIHQ+VTl,lny)] T LY T = .

AR S| A A Fg7H el w2 GIH(‘ePr & #H7))S 1R W W Zo
A QAP 2 E7))T} v w5to] A E 02 T2 9kkth ePre 2002~2007 77+
QF0.02 mRke & A o] Hh-g-o] §li= A0 & YO 2008 R El&= Hud o2 2

A S7Fshs ol Bk ol= #H7IEol v Al 8ol B Al AT o] ' ©rt

= od

(O3 2) 38 X MxdoHx|e] M 38714 nigsat

1.50E+00
1.00E+00 |-
5.00E-01 |
0.00E+00
-5.00E-01
-1.00E+00

2006 2008 2010 2012 2014 \Qlﬁ

=t=cPn =E=cPr
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