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The Korean Local Government Finance code includes discussion on the
taxation of hydroelectric, atomic—electric, and thermoelectric power. Taxation of
hydroelectric power plant started since 1992, while that of atomic—electric
began 2006. However, tax on thermoelectric power plant will begin 2014. The
thermoelectric power makes up 67.5% of total electric power in Korea, and it
generates more environmentally damaging pollutants than either the
hydroelectric power plant or atomic—electric power plant, causing extraordinary
environmental damage and costs. Specifically, the thermoelectirc power plants
do damages both on the air and the water. It generously generate SOx, NOx,
and dust. It also generates hot water, causing damages even on water quality
as well as biosystem and natural resources in the rivers and seas.

For political reasons, the taxation on thermoelectric power plant has delayed
in the next three years. Although it is enforced, the current law imposes only
0.15 won per kilowatt, which is much lower than either the hydroelectric power
plant or atomic—electric power plant. Although the tax on thermoelectric power
plant will generate some revenues, it is far from being complete to bring
adequate revenue sources for affected local governments. In sum, it is high
time to consider social marginal cost to correct externalities in imposing taxes
on thermoelectric power plant to bring adequate amount revenues for local

government.

[] Keywords: Thermoelectric Power Taxation, social marginal cost, externalities
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10 APAR == (AgA +AI2 ) / ARG R, o Al dAE Aleesdat 78
AllE A3 Fdolnt

1D AP AT =2 Y (RIEAl + Al 2l 9) + AR (KAl + 23 aFs + AP A w) [/ AA
A o At &

12) AR F=71EAY 59 / AEAE 2,
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ErE MYREE g NEELES
FE =
NES o|E 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2010 | 2010 | 2008 | 2009 | 2010
B3 41.28 58.72 162.2159.5[56.7|58.1|54.6|54.6|54.1]50.1(47.8(47.5| 69.2 | 0.66 | 0.59 | 0.59
<44 56.73 | 43.27 |74.6|71.4160.8|67.5|65.8|63.7(60.0/63.0(63.3|67.2| 78.8 | 0.85]0.84 | 0.88
= 33.87 | 66.13 |32.4130.1|28.4(29.8130.4|28.8(28.7|28.4(27.9|31.6| 46.0 | 0.57 | 0.51 | 0.55
A7) 62.18 37.82 169.3]71.4(70.1|75.8|78.0|70.3|68.8[66.5|66.1|72.7| 81.5 | 0.79 | 0.82 | 0.79
A 26.79 73.21 130.0[126.4(22.1(21.7|24.2(122.4(21.8[24.2|23.3|27.1| 71.7 | 0.20 | 0.20 | 0.23
=5 31.71 68.29 [30.3127.6(26.1|25.6(26.2(25.2125.6(27.1127.0(33.7| 70.9 |0.25 | 0.25 | 0.29
=9 36.71 63.29 |26.8124.4(22.4(124.3126.2(129.0129.4(30.4[29.7(30.6| 71.7 |0.33|0.31|0.33
A& 24.71 75.29 122.8118.5(17.5|18.0|18.9(117.9(18.0[18.4|15.3|24.6| 68.9 | 0.16 | 0.15 | 0.20
A 20.86 79.14 115.9]14.7|13.7|14.0|14.2111.9|13.6]10.6|11.0|20.6| 64.4 | 0.16 | 0.16 | 0.20
AE 29.84 | 70.16 |29.2|24.8123.3|22.0]122.3/22.4(19.6|21.9(20.7129.3| 73.0 |0.20 | 0.24 | 0.21
A 38.83 | 61.27 |35.8|31.3|29.6|33.4|34.1|29.8(31.4|30.5{32.1|42.9| 73.3 |0.28 10.30 | 0.36
A7 33.22 | 66.78 [31.2131.4130.4133.1{29.1]30.3{29.9[26.3|25.9|26.1| 62.1 - - -
Al - - 31.9130.9]130.6]130.3]{30.4(30.4(30.2|30.6{30.8{40.0| 69.1 0.34 | 0.35 | 0.36
T - - 33.5(132.0(31.9(31.3(31.1131.1]30.2{30.1|30.1(18.0| 62.2 | 0.16 | 0.18 | 0.20
- - - 35.8134.5(34.3]33.2(33.3[133.4(32.2(31.7|31.7(35.4| 57.9 | 0.49 | 0.49 | 0.45

b5 FAJMAR (2011). AAAEA dl4tl 2.9 http://lofin.mopas.go.kre] 2008-2010 A HAFE ZAZ AA LT
T AFA L AR HAFE AdEAR AR FE AR EA o WAL Rt
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59%°IA 2009 65%F AFAet] S7hE A lvt.
< 2002 39%01]/‘1 2009%3 34%= FA2E 0. FEo] ARGk HlEo] 1%=
It olEx SHTAFS AHH 7A@ dHAH2, 2011).
AR &3 B2 v (R 29 AAE A 20 F EdEE Ve
AR A9 AA B 279,897Gwh & 111,600Gwhs 23
Oeo® o] 57,942Gwh, ?1#°] 51,620Gwh, Aol 18,838Gwh, &4t 271
10,800Gwhthell, F4te] 9,464Gwh, Z9=E7} 4,625Gwh, AFE woltt. &, FEdF
279,897Gwhel 40%7t FHHE= aAg W iddA BAEJeH, v A
21%, 91#o] 18%, Aol 7%, F4kol 3%, ol 2%, AF7F 1%S A3
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w
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o
0f0

ol (& 3 A i e eHdEd WiEde Hehdn, oduA] Aida
[©)

CH 3> OILIAL AIIQIAG] (2 QISR HHZEN(Q007H) (H9): =)

N (0(0) NOx SOx PM10 VOC

A= (A) 40,360 156,304 94,317 2,951 5,870
3y 3,315 17,346 11,734 205 637
K 29 416 486 5 4
sl 774 3,502 2,785 76 271
2] 85 536 524 4 22
A 4,902 34,928 16,893 517 594
=5 47 481 110 5 12
LS 131 967 1,194 19 20
A7 1,484 2,379 1,296 27 182
A 1,690 14,674 8,633 178 271
A& 809 789 5 13 109
735 129 2,351 2,374 12 16
=4 8,919 50,907 37,728 1,236 1,207
Ly 3,002 1,225 264 82 406
7371 5,056 14,612 7,035 206 771
% 9,987 11,192 3,255 367 1,347

4
AR FRaATetl qUANY A2 edwd MES(20079), WA/ ARA As.

i

WA, 71 o] A A @A) Gl ek =97t B sttt e HMEEH t7] A A

14) falt7] SHEA (HAPs) WiE5ES 7] waw duzlile] ek me e g odede
THE WFE, SOx, NOx, TSP, PM10, CO, VOC, NH3elth(Z7I/Hgde, 2011).
AEA(2005)9 ©J8hd NH3, NOx, PM2.5, 802, VOCsE 7IEsta Slrh. & A= TSP
NH3& Al ¢jgict.
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g AFA7E g AL ExternE(Extarnalities of Energy, 1999)h
FdEth, $5ATZ Markandya(1998), Holland & Watkiss(2002)7F A9 o] ?i
7o 2442 ExternEelAtt. ExternES] F427E t7129 da) M= AA ) ®
gkolyet A A, FE 4 T Okt 848 aEsta 7] Wi g J-&H

75 S02, NOx, WA 5 3714 F4o] @ar glo] tl7lede] $A184 vl o]
348 5 Ak =@ 43 167) 2742 @40 go} Seluer AN 2HARE 44
eI thas A @A oI, EF T/PAR A1EA S-S AT Qo] A Bae B

7vsstt.

g, Markandya‘f ExternEollA 384 ¥& 3= nj= 59 Z71E e R
ExternEe] FWHE 2= &t 7F =] P A4(PPP)E wrdsta Aot 1
2y ExternEE ZA| BlojuA] %3] ExternE7F Al ety 29 &2 g3 2| H 9
T glo] I7F A TE AASk dvke AoAA e dAE 2R 7R3 i

Holland & Watkiss(2002)= FHWHE SEHC 2= ExternEE WARE SO2,
NOx, ®A] o]€]e] VOCsE F7tet HolA on|& Foi& 4 git}, ®gk & 571 U A9
TAIS AlE, dijte g FEekSlaL, ARG QIR whet FHEote] ti7] e d 9] AL
2 H]4-& FA5k] AT &, NOx, VOCs9] A& TA 9 AlF FERl0] AFSA
H|-&-o] FdskA| T, SO2, W28 A= AlEA 99 ALE]A H] 8 '% T FAs & 2
TR wet 7t E Fojate] Al A et WHE Al

a3l = &5} Holland & Watkiss<] Oi?ﬁﬁr% Zggat=t dox= Al
1y %07]. }1\1;]. OFH 3-7]_1:]-0 EHN—OE 2;(4 } Markandyaﬂaq :rLuHe:lz]
ato] 9 ol9o I7t= g A &3 ZAHE oy 7] wjTo|th Egk TR
Ao et AFTE T2 Fria AdErt, 7R diek FEe =24 2A7 5
of gfi}, o] & ATl 1 2A7F vlFsta gk 75X 7F 7P Afe] Qlo] £
Ao g2 A Sl

71E9 A= ‘;Lﬂ KAIST+= Hdl 29 &4d 25l digt di7|9siAl 5 = HE2=2
A G AFdnes do ) Fo3Ed 5 gk, on] Ayt 7]EAFA Fel A 113314

J Py
nﬁ;ﬁﬂ%_g
_1_244 o o wj ofy {L
Mot N g o
G 0 o ob N

) i) ed e *}f@]@uﬁlﬁ(ZOOOLﬂ 715, @90 €)L& AIEAE(S02: 5,200, NOy: 4,200,
PM2.5I 14,000, VOCs: : 2,100), ':’\V]oﬂ—% Q19 10971 PM2.5: 33,000, SO2: 6,000
= A&sta QT 50 OW~ 59| 71gAE, Wkl W= 7.59 7l E, Wnke] 3 we 159
7%}13 247y Fetk, kAL sk (o], T 52 FHAE AASt ek ARG e
Holland, M and Watkiss, P. (2002). BeTa Version E1.02a Benefits Table database:
Estimates of the marginal external costs of air pollution in Europe, pp. 13-14& %2

stet.
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%2 CO, HCZHA 25 g ste] B Ql Haix 48 &3
719slA 5 AAAL] B S Tl =& Ao] ol A7t

= AolA HAIE AdTh(7gt, 20080 12).

ARSI H &S AFEs] 9fal oln] AWE uiek o] Markandya®t Holland &
Watkisse 271 Fetsdo] i7] wiiol], o= Aeo] felodA 5 HAAE Adstr]= v+
oot X3 ol AFAZE < *"‘;}"/}E‘ﬂ COZt F&s & ZA-] Ut o] EAE a2
sl7] 93l KAISTZF 43¢ LAEdE tr|9siA+E Eéate] vetd eHdE49 A3
A HEs FIR 1S ‘}l‘ﬂr.

# 2ol A58 AEA Technology Environment(2005)16)2] A+A3= EU 2570 =2}
TH At G ti7] 2o e ARE A v &5 AEST) ol 7P H29 dATolHA
AT9] F2 g o}i’ié ¥ oolyzl 7]&AF(Holland, M and watkiss) E& 23t} ¢
FEZS NH3(¢! ‘40}) NOx, PM2.5, VOCs®] A}3]4 H]&-2 AEstdthe HolA <

A2 Q3 Al 9 &0 Z Q3 AP {7t T3l Auk v, A&
Ao v AEsta vt
mEha 2 A4E 83 219 9n|E Ad AEA Technology Environment®] AtRE
o] g3lo] ARg| AN 8- 4tEE Aoln CO9 Azme 7EAT 2HE T3 AHE3Th =3
52 s vt A8k e 3ol dlijtelghs HollA] sltA| e ARE o] &8 A
=

=

O (E 4y AR di71 o 2249 ALg] A H]8-2 AEA Technology Environment
1S 7|22 stod ARSlA dAH] 8- 4 Ayfo|t}, 3l dbrof w2 F A3
o

!

i
et

9
A 2% 1,445 ol o] &t}. E3t st mE AL A ] & FrtsiA AF
=9 ALAR DA o 45, Odéi% AQlst APAHEE ofF F ksl ( A 27.1%, &
W 30.6%, A 20.6%, AW 42.9%, AT 26.1%). AR = BFElI AR A 2
H]g-0] ot} °‘E1]i TaE s mE 24 (0.569 A8)do] 6009 A
Ll
o
A

FL

A8 Blg-L 7.3629] 9ol o2}, webd TS S g e B e A

&

A thil
doh, &3 o]Zo] s wE | edEd METFY A e
o

=
-

B

Jo
ek

6) ZHAIE W8 F5 15 Fastel. Holland, M and Watkiss® Hla= 7Fssich.
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<G 4> QUSZY D10 ARIM oDHIE201149 J12) (B9 WHpk)
CO NOx SOx PM10" VOC )
B TR
7,276(&/kg) 5,890(&/kg) 8,835(//kg) | 29,450(&/kg) | 1,710(&/kg)

A= (A) 293,659 920,631 833,291 86,907 10,038 2,144,525
=4 24,120 102,168 103,670 6,037 1,089 237,084
A5 211 2,450 4,294 147 7 7,109
sl 5,632 20,627 24,605 2,238 463 53,565
k] 618 3,157 4,630 118 38 8,560
Ay 35,667 205,726 149,250 15,226 1,016 406,884
=5 342 2,833 972 147 21 4,315
ik 953 5,696 10,549 560 34 17,792
A 10,798 14,012 11,450 795 311 37,366
k=g 12,296 86,430 76,273 5,242 463 180,704
A& 5,886 4,647 44 383 186 11,147
5 939 13,847 20,974 353 27 36,141
e 64,895 299,842 333,327 36,400 2,064 736,528
S 21,843 7,215 2,32 2,415 694 34,499
7371 36,788 86,065 62,154 6,067 1,318 192,391
Skl 72,665 65,921 28,758 10,808 2,303 180,456

AR AEA.(2005) .11, di9HAY H#(VSL median, VOLY median, SOMO 35)& A &3kith
AFRE 75 1332)
F1)  1€=1,5509(2011d 69% 7]5)
2) ¢ SYFEL R AR g,
* U PM 109 delH= PM 2.59 HolHE o]83dt9em, COE KAISTY 71&AT (A3, 2008)

A3E 83

st AL A, LAEA wlEn BHst] AT dojya it = edEA
1 AFE1A W& 2dstal $lEol= el o & MEsts BAIFA7E 2 of' tirk= A
22 @3 7] WEolth, o]et e SREAAG Y Al BHNYS B3 ] Bast
o S s Aol dasitt tadl AL 201497H S EHIAA S S =
=t slvke A, IAVIEe 24E SOl FEdAEdE ARE o

(& 5)& A AAALA A9 AE Folrt, AA7HA] A GADA D FA o] i -
< AAHEEAFA ol A= 71ES W 80%9 HlTS ARG TlEo] Al il
A2 3} SR AIAE Blwetgitt gk At B wE g7 oA ® wiAE 4 §l
At FA o ® o Ed g T ol viEshe sl FAQl HlwE op7] faiMth
tEo] @4 odEduEol uhE AEA @AM & S-S aefste] Ao FEA ] 7]
gkl Alpgtgol 71 = e SEAIA Ve g FAS AT Ajteltt
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<H 5> Kl XIAAXFAAIZM A0 FY 2009 (Hef: HPE)
|

HIH A =lA =] =]

22 | RENA | KA SEs o = aldis o TO;"’*M o
Al 45,167,790 91,448|19,474,953,749 7,485 329,266,482 7,816 7,689,252,171 2,989
e 11,922,706 464 21,369,680 464

2ok 2,739,707 13,894 24,341,877 643

o+ 1,573,443 336 14,883,263 336

ol 2,360,091 89 3,639,290 89

B3+ 976,111 227 891 13 11,411,651 213

A 1,000,099 211 9,769,010 211

Ak 1,060,227 204 8,384,083 204

7371 11,905,905 3,844\ 9,866,819,217 2,615 44,954,677 1,228

A 1,065,003 6,371| 9,598,937,026 2,906 78,203,271 936| 7,079,284,815 2,529
=5 1,094,931 1,996 6,725,516 1,345 12,645,324 349 19,994,353 302
el 1,793,495 529 4,275 0.085 10,644,980 505 579,657,138 24
A& 1,091,309 382 605,205 121 10,073,176 256 63,493 5
A 1,288,287 23,779 419,190 12 11,532,894 309 510,437 79
A5 2,001,834 87,700 694,544 208 24,033,812 798 9,741,935 49
A 2,880,091 1,219 747,885 150 42,628,781 1,069

AT 414,551 205 750,713 205

B st B (5110 2R MAEw)

T W M &) GWH gl.?”s)%) M(')?Hs(%c ! (éﬂs) (Bxﬂ)) (éﬂ)
Al 146,318 73,159 279,897 41,800 137,900] 96,100 -31,300 648
k3 595 100 400 300 100

2ok 26,500 13,250 9,464 1,400 7,600 6,200 -11,800 -60
o

ol 51,620 7,700 24,100 16,400 241
FES

o4

¢ 10,842 1,600 5,400 3,800 1600 54
7] 10,848 1,600 5,100 3,500 1600 51
Al 4,625 700 2,500 1,800 700 25
-

el 111,600] 16,700 60,000 43,300 16700 600
an

A 46,530 23,265 18,838 2800 5,600 2,800 -20400| -17600
A5 73,288 36,644

A 57,942 8,700 25,2001 16,500

AT 3,523 500 2000 1,500
A2 ATAEAR(2010). AAEA(2010), FAXAE GuARE AT ARE .
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D AR DD (@A, 31, 9, 7|E

20114 )
2 7P =3, 9x8 $ALe 39 7098 7P
FA7E LNGSF 582 7AaFAd AT b

49 7%, AQE7EE vl & B ok

Ao Z713Ad itk ol% BHste] ZARYSHIRE Retslol Bk T

0
rlr
oft of
lo
-9
°
&
=
&
02,
ok

ojd
1o
(@)
D
X
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o
‘:pp
=
i
offl
i
ol
N
=
M
=
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=
Ho
Sy

Mol g4 edadlel A7) md Ass o &efok dvh = APL A
o] gk A qAAA G A ] IA ZA7E B e Fol thE A

L2 Al o2 FAVIES Zo e A2 BdeA] doha
=]

of, 2011). €A HH A7) SR QI3 2AIFAAL BFA¢]

om FHre TtA7F et ket PAAQl adld s IS wE MDAl A7
Holth, &, s aA N B AN 2AGTETE 5 AT aelsta, g7 ey
=2 wE AFS]A Gl B =7t $AEY] BHoe FAA el st & 5 i
i sy oA WEE e d7|edede dAd 599 ARSI AH o] aFEE
HE S e g 14e] Hdgke] Had wjot},
<H 6> KFHE HeHEoF (B9l A/ Kwh)
e [exa | M [2us] s [ ne | =8 | 22 [ 2 | vE | @A
2007 | 39.40 | 40.96 | 65.37 [117.04]128.32|104.00| 93.61 |173.76| 85.78 | 56.61
2008 | 39.11 | 51.24 |117.63]192.06 | 163.91 | 142.50 | 134.39|212.35|129.74 | 68.50
2009 | 35.64 | 60.31 |109.19|145.62|153.06 | 128.33]109.37 | 156.61 | 104.36 | 66.47
2010 | 39.70 | 60.88 |110.13|184.65|147.36|126.79|135.43|220.81|105.32| 73.29

AR FIAHFAL AHSASE 2011, 49 V&
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! 278 X

V. AFAd S3E2

S uATAsL SoAg 2 A% 1Kwh 059 718), A4S Zohel Flelale

vp7b Ak, s drd A 7t Szhg (28 J ek 1,379
£ HER itetd 7] Al Bl 2.5u7F STty

OJ.Q] ‘ﬂ}\
I

L 1o}
= T

A At G3E AEe] EH, Fdo] 6009 €, el 2529 €, 2
A, Tkl 769 A, &4t} A717F 509 Adl, A Al 209 Ad,

=7t "ok S
fBect AFAd G55 fal Al Aol
AAAAE Al 29 B2 A 0]7] Wi &Y
ste vt Aok 3l

oln] A3t nle} | NGz ETe Asste] o

o A=Al ol AFRdTy 5 12

=

SE=DIE TR

o] ohfet A AL

2o

85 AAI 3.37% A 2.28%, AH 1.02%E AA| s}

o]a].h
2 0 712 2hgl Supgete FAR Adsksdel Brka s
e} A7 . 3

sHEIAE AdH. ©]

o] 2419
Ago] 49

L 10§
< T

o
ELBEE

AelA 71

T S
A 2w59dE BEATY v AR AR Dad Aot
<IE 7> KIKIZIAIAMICl MisSTE
ey | ST | SR [ AoURg | SRENIH | sRgEm
P2 | REMA) | G| DM | T | NS | HIS015) | HIS09)
0.152/(C) | 0.58D) | (B/A) | (C/A:THAE | (D/A): Y%
Al | 45,167,790  91,448| 41,800/ 137,900| 0.202 0.295 0.508
A€ | 11,922,706 464 100 400| 0.004 0.005 0.007
FAk 2,739,707 13,894 1400 7600{ 0.507 0.558 0.785
Skl 2,360,091 89 7700 24100 0.004 0.330 1.025
s 1,060,227 204 1600 5400f 0.019 0.170 0.529
7471 | 11,905,905 3,844 1600 5100{ 0.032 0.046 0.075
el 1,065,003 6,371 700 2500 0.598 0.664 0.833
] 1,793,495 529 16700 60000 0.029 0.961 3.875
A 1,288,287 23,779 2800 5600 1.846 2.063 2.280
3 2,880,091 1,219 8700 25200 0.042 0.344 0.917
Al 414,551 205 500 2000{ 0.049 0.170 0.532
A5 WAL (2010), BHLAT HPAR,
CAGRETAE SR BATA EEA @S wel: v %
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AR ] A Sl ALl g e FAFY shuelth. AFAde g%
= AelM e Ale] S 2S5 FHIL v Fasith. i AAA A = &) A
STUA Al e g D8afof e oA S Btk AAA A EL FEolets B Zofok
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EU25 (excluding Cyprus) and for surrounding sea areas

A 281 F

PM mortality VOLY median VSL median VOLY mean VSL mean
O; mortality VOLY median | VOLY median VOLY mean VOLY mean
Health core? Included Included Included Included
Health sensitivity? Not included Not included Included Included
Crops Included Included Included Included
O3/health metric SOMO 35 SOMO 35 SOMO O SOMO 0
EU2S5 (excluding Cyprus) averages
NH, €11,000 €16,000 €21,000 €31.000
NOx €4.400 €6,600 €8,200 £€12.000
PMa 5 €26,000 €40,000 €51,000 €75.000
SO, €5.600 €8,700 €11,000 €16,000
VOCs €950 €1,400 €2,100 €2.800
Seas averages
NH, n/a na na n/a
NOx € 2,500 € 3.800 €4.,700 € 6,900
PMa 5 € 13,000 € 19,000 € 25,000 € 36,000
SO, €3,700 € 5,700 €7.300 € 11,000
VOCs €780 € 1,100 €1.730 € 2,300
A5 AEA Technology Environment.(2005). ii
: VSL: Valuation of mortality using the value of statistical life.
VOLY: value of a life year.
SOMO 35: 35ppb cut-point for quantification of ozone health impacts.
Comparison of BeTa (2002) and CAFE CBA results
Pollutant BeTa (2002) CAFE CBA results Ratio
(comparison case)
NH; No result 17,000 -
NOx 4,500 6,300 1.4
PM; 5 10,000 48,000 4.8
SO, 4,600 9,800 2.13
VOCs 2,100 2,800 1.33

A& AEA Technology Environment.(2005), 19.
BeTa(2002)€ Holland, M and watkiss®] 9A7°]H, CAFEE AEAS] 723t}
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