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An Economic Impact Analysis of Reforming the Energy Tax: Up- and
Downstream Carbon Tax in the Energy Sector
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Abstract: We analyzed the impact of the upstream and downstream carbon tax on the
Korean energy sector. We used a single-country static imperfect competition computable
general equilibrium (CGE) model with internalized greenhouse gas emissions. The tax rates
levied on final electricity generation and industries with intensive energy consumption
increase according to downstream carbon tax scenarios, but tax rates on fossil fuel
industries increase according to upstream carbon tax scenarios.

The results are as follows. First, national emission intensity (emissions per unit of
production) has improved after the levying of the downstream carbon tax. Second, emission
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intensity in the final consumption sector has deteriorated upon imposition of the
downstream carbon tax, whereas it has improved significantly upon imposition of the
upstream carbon tax. Third, prices for all energy sources (electricity, heat, coal, oil, and gas)
have increased upon imposition of the upstream carbon tax. However, prices of electricity
and heat have increased significantly, and the prices of coal, oil, and gas have decreased
upon imposition of the downstream carbon tax.

Key Words: Energy Tax, Upstream Carbon Tax, Downstream Carbon Tax, CGE Model,
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ZATMA &S P8 & &85 A B2 A7 Al (command
and control), ¥l&#A Al (transferable discharge permit system), Bj<
3 (emission tax E+ emission charge) 5-°] Ut AHFAE vj&
FARrE AAste] 2F FAE A SAlIsks HAlel1, HiEHA A
= =71 AA Y] FH viEFE 24T F 71900A viEHS HilEskaL Hl
SHAY AZolA AHetA FoEH viEFS AFITh o] wisf Hj
SHE2 7HHSE %}-9-0}01 HlEES 2dote A oR HiEgd o
YA =9 Algoly +4RE FRoH 2N 79 HiEH A5
Frgth WSR-S 2E4% 71e94] SHA AHFAES 94
AR F7h R AA A QY Hl-Eo] 7] o] @A BE
Hed AV EASH et e 0ol a9 fAISHE FA ]
&2 £017] St Hijte g 2A| Hip A97} viEwo] obd A& AlE
E3F(product tax E+= product charge)o] ILHE 4 QloH AEH
o AFe 7199 BAEE TAAZCEN HIET A5 ARt HEe
4}, 2013).

A|A FEol FiEe ®iEF g (emission tax)oly AlFFI=
(product tax)2 L3t £ HAZE oA 9] AFAE A, 4] 3+
S ol @ACIA 53] AEeAlo wet A9 g3/l Zpol7t
e 4= Ath(Hobbs et al., 2010). olHA= A&, Uf, AA7IAZEE
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Alet sEREAIE 22 5= A=t oY A 2ol Slo] ARreadle B2
9] Hukgof EAfct= Agt, Yf, AA7EL, YRR et 2A
£ 9ulstal strEaAls HFNURIY oUA] thaH] 4kj9] AbEEo

B3l 2AS ojulatt), 2 Q= GDP i A1Q) A4 740} 2L 7
9

4
o F

fijo

7, R 5 Re BA FAE L ovA B2 AReaAlet sk
C

SaA] 12 FA-BHE BFARE S5 Yol



52 - AN H28H H25

A2 Aele] BRHAY 1FUEL TefT BAHAY CCELFS
FEoto] BHO MRS ol 1A ik REL g0 T4 9)
o, 24oH Aol TET CGE 2ol thstel A&t 34l
L 240 B8H Awo] fstel AL, 4ol B4 Al est
2HANRE A4S 5P BHANRE BN AMES =55, 69
o A9 2ES Aest

II. CGE 2

CGER B2 A FAI AL, 4H], AR, A5 4 £, o759 |
S48 B 8IS 243 22 HF AEA A} BA FA4 7
st 9 A4 349 o5& YERE 40& FAE o] St £ Aol|A

3920153 ¥4 5(2018) AolMAE EEHQ CGERF

5 ol rr
© o
o T
a ro
-
»O=
do
ol =
o,
£ g
z Mo jl'él
ok
oo 2
_O|L
i g
me =
o 4y
L ox
o ol
o ¥R
> B
T =
BN oM,
e
olrt

e
N
N

o,
2
i
=2
U
[
e
i)
o
>,
o
A o
o,
o,
I
1%
:
ox
:
U {
o ¢
e}
N
i
(i
oX
o 4
BN
H1

(&
o
=

e AAET $AS Aol oI ALE AR
SIAAE LA Aol B ALofA] F23F B9

g K
R
o

oo
-
v
N
e

2 ATy AR (I8 DI 2ol ZF A4 A (nested)
CES(constant elasticity of substitution) A2l Agto 2 AAES A
Abotal, £ Q4 ARG ZF 4T A 9] AAretTt B E BEF AT
1S AA &34 7] Abgdo] EA1E o, A HSAE(XD)
< AR-e-UAELA(KLE)} B 449 HSBAER SHEY



OlLIX] M| FHHO| MG a 24: LK 22| dREAM S SIREAMO ot « 53

A(10)9) HLgolZ Aoz AAET AE-LF-ofyAEFA
(KLE)Z "/dct= DAY 11 0|5t @A= CES BARtE 53 2%
Hoh - s-oUAEFA(KLE) = AR-IHAEJA(KE)} =&
(L)) Ao 2 A1, AE-URAERJN(KE,) = AHE(K,)Z} ol
A BN (ENINP)S] Ao &2 At 16719 AR oA o] A
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5(2018)°] =Wl A=E Z-&sto] T T FAE AESHUH((H
D). 16719 Al oldx|o] o|A] EFA(ENINP)E /5= TAl
A= Paltsev et al.(2005)°14 28H F= 85ttt
St 7t AFAE FFPAE(X D)) Ao whet dAget BlgE A4t
ALt 7TBMAAIE ERSTE FAEEAl= AR st E AR|AE
At wfelde o Al wEh FatEs 2AI0I. BHE Z1ERYARA
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ofsf A=A A& HSFstLL, 7[eAA 9] A& 7Ied 9] 4]

1) BAAER0] 72797t R M = AR AEA-Bde R 2a)e SR
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HleE FEAE, 1A S5AF, SeHAE A2 wiEgel M w2 At
AoJAT AA FiE = dadeS g4 @2 A2 & o Uk w4
&, MeAlE, BAZES A gaAE2 wiEFol vis) didls =

Al bttt

A WA AU oM = gaAeS A 3 siETol BlEste 44
SHATE 11 A3 AV wiEF] H|s| daMEo] W2 AHg-AEHE
AP, 71 R 25, HEE FEAE, 1A a5A4E, SIS
Al&o] S7Hekt. e Ade] Ale2 71Ed = A& diH] oF 6%(s
AR 9BR(EAZH7HA] st & o] 7182 Ag|A]
AT F8 oA than] ARde] gaMES S7HA shREaAY] &
IS HErd

7 RA AlUE e A WA Aue] o] digk 2Tz A AREAA
o] aE yehd & s & A7 1671 A AY F 4R
E EREE A AT @ApouA] ARe] gadEe 9
oty Mg, ARAE, A, AL, S B S AAVRE, ZATL
2, LPG, 7IEtoyA] 419 7| e gaAles dE 247 HiEA
“(IPCC, 2000)= 7F&sto] Al 2HgstATt® W YA A1) Ale2

r]I

6) oA T Al olUAE drfjshs P oIA F5-5= F7PHAIAL, g au] A,
WFAHALZA, EA|, FIAH 52 ZsH7] Hi2ol A AHjle] SEHER EF
5P7] Bk o | 4] Atgfo] & o.& go] FHE3sigle Aot Iy & At =
Aol Fat 7] e BAIA -84 et BANASEe R, 249 "elde Al
A15k7] fiste] B Akgell g o g SAAEA F ollvA] T Al H g A8
SHAT.

7) AA =2 o 2] A B o 2] FT7HE A Al s FAR] THETAL & 4 T
At ARAlE Eot Ao o 2 AlA slEE o Algska, ouAItas] dF
oA A7A v & ol vlHshs 2A47HA AEo) U Bl 82 RIS = o=t

8) % 71 ] TaA|&o] 2AVIA WiEASE Fote] M2 Alege A8k, 7E
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1A= A& v dEHOR oF 71% HAstAtt

7|Ed e ARl AluE] 0] whE AHAE gAAlES Hote] ALt
A S Al SHIS FAUT webA B AU 2004 Al&o]
S7H AT gadh Aol B EAIH o (B 3ok (O™ H=
Z|EdEet Ayl oA Y] BaMES BoEH. 7EdRolA g
A& Aoz 18 EEE BolAT Alye|e A9 Ae2 ARds

A, stRrgaAel 44 BojFr] fiZof A o7t Ao (FE D
= A

(O 3) 7IFHE EtAMSt LY MME THH| 247HA HEY

1.2 ; 6.0
HH O} Q)

%) (tonCO2eq/H4 2H)

10 + + 50

08 40

06 - + 30

04 20

:: !:!1 _JJ,]iJ] dlia |;

5 |l L L o0

% B B B B D O D 2 D A D B D RS B X K X X L& TN LD
ARSI APPSO I T K SR AR AR, SO I S AN g SO A R AN A A L N R
FTTT DTS LA G RS TG TS TR &g &
78 N X
2 o RS & 8‘%@3’\ & 2R
e o &%&’) ®
D
PN Bo|EEE EAME (%)
B &
ke Ot WLk T B BfE R (ECO2eq/HRHY)

WS AL 7120 2 AR A% 37152 sHRetadol A Al 2ol F71e AHge)
R R L SR EE EE R R DL
APH $4L AAH] 9Jstol ST G EAA 0] ket Aol Z71e A
S0] AEAC FE SASPA ST T3 Aol S S LhiA] 4
o] SN 71 FUE U A Aot SUSHES A0 7 Shoict.

0) 712 E Aol 712 HEe ALtel 2 o] Ban &g A8 ste] A ek
= 9%F9.6x9O0 R FUsit}
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(Z 3) BaME

J|EEE EANE [A] SIREAMIS) OLIX| EHAMES] B i3t |ARErAN) EJJA(NI% [ j‘]) el
& 100x (B—A) o (100X (C—
Ao *("/E) O () O ()
0,
SEPME 0.20
A= 0.44 -
Suz= 0.35 MEHHE
910
MO EL|77<I11 O’|2 :TT
e stz P
SHNS0L AN 008 o HESEENE Hg 59
IO e 0.08 Feo 1z 2aKE 45 8%
= : E=01 mey@eaprz) |10 39
HEZSESNE 0.19 EVIEI=2N FHHTIA
TAIZHA
—
HOK| 1R SSHE 0.02 =t
S8 SEMERIMY 0 IEfOILR
|
7| gl MxH7|7| ol
HEECHET
HuyP)|
SEaAE SaaAE
=58l 0.05 =74 2 Z0], o zAE
JENEUMER L M8 U I HEY HE Y gHRE
47ts ) [-30<t<0] Q75 a8 Y IEHZ
~E M2 Y He (@) S7H 2 0], o
e wziy 04 HRA(ATWY) slairiE
H|A 0.42 HAE HIZSEEME
sk : FLHE LI Y 1% 24E
Hai(a2) 0.07 | 24HE 27 Y
s 7| 2 HAp)7| Y |
. 3 (il = 1
H(31-AILE) | 0.22 W & oo
ﬁaﬂ‘(%xf@‘) 0.16 )\.”% ZA 8%§H| Z‘;%ilg:

4 (AL KHAR [—60 < t<-30] i MS(RXIZ) =5
el 0% 29 716 HIEY HE o
S71%ES 047 siug e o

= =0
49 5 M2 Y
MEL 0.81 4% ZA =
- Hevja (o) MEBAHL 2 2
HERS 0.49 7 [EfL4%] MHIA
B2
2L 0.06 ;;1;1 RNV ETZS))
[V/[EDN il [SIN-F-3 n_;(i—f—\af el
el I RIER 0.28 Mo 9l pERE X-—j—\:glﬂl;m;
- (AL
sg 0.37 NN VEE vl
HE A KEBAHA U 7 e
as 0.27 [—90 < t<60] | MH|A
=9 0.34 5%
y s ST
FMATIA 0.07 LPG
CAIZIA 1.01
0.36 g =g
S : EEE s
t<—90
7|EfO L X] 0.23 TZAZHA
8171 (0.26) 3171 (0.26) 71 (0.26)
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£ R R ISES e ol o oV ) A&
IO > ¥ N a X
% of A o & m|EEE ESAME (%)
S & "
/’og\ 4\”;?\% O3HREM O e EtAME (%)
4 DYFEMO| THE EAME (%)

2. GDP, ¢ Wi, 2[SAH|E, 24712 HiEE, AHS HHET Hat

(E HS Ay oo & GDP, 247t~ &3 Wslel o] & whgsh
A wiE=F Bislo|t}. shRTAaMS} ARTEAAC] wat AQle] A4
GDP+= 0.12%, 0.08% #4xotal, =7F A vi&e2 3.94%, 2.58% 45}
it o] Aite gAATF AFRAAY stREAAY FHE HT o

5\_; 71_4; o] JATH A0 g ¢ H2 £F9] vjETF
AT = YSE HoEr o]E ©A 199 HES fI5to] £
ofsH= AH|FE oJu 16}% A9 HiEHRA7EA ¥lEF/GDP, COzeq/
Aol osiAl= L7t 3.82% 7AE wHH 4

FeAA0] siAe ARAEE dE917E 2.50% A= AT & FLS 5
9| HiEH A5 %’46}04 Z0]oF 5h= Ao B AL stREHAATE

Azead Bt 344 At & AL oulgit
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E 4) GDP, 24712 W=, ATe| HiESY Hat

(9 %)
SHZEIAN| (downstream carbon tax)| ASEAN| (upstream carbon tax)
GDP -0.12 -0.08
2HIA HHEY -3.94 -2.58
R HEH -3.82 -2.50

(E 5& AU o e =7t HA| viEF 5 AAAFE H
Sk} Ak A4t wstolnt. stREAALt ARE
AH AARFE 0.61%, 0.63% TAstact. vhd sfj&3e
Zote] vl WA AR $20] YAk Hstol Hlsf 2A7FA wiETF Hst

= & Ael7t Slok o] A ghaksbE SREAA A= AH]
EE A7t 3.79% WA 9 AREAACIAE AAEE Ad7t
1.82% 7= A

< AU Qo)A S| 7o) whE ik W5t Bt wiEs W3t

7F o 3A HAgste] =2 A9 A ATt vEbh o9 fARsE
AANE Lai(2016)2F Yahoo(2017)= &4A =2 GDPU AFY AJ4t
Hol Hohs HiET 45 a7t Qo] 57 $97IRLE 2 99
A9 ATE 7HAES HoFQlth 53] ARHLA| R stREAA £t
of wt o & A9 AA AHE EAoh o]t HE©°] Smulder and
Vollebergh(1999)= &% 712 ZAl(emission tax)= oW A T4l
gt ZAl(input tax)E ok &l JFH 02 HAoly] o] AL
FEH0oR APLS HojErh

Ay Qo] w2 ik 24 polof Hls 2A7EA HiET Fa 2ol
7t & olf& streaAl wet Ag@EH - A7) 419 viEE
o] Wi$ & 07 AAFY| fEolth (E 5o FYoE HAIG F&
2 AHE A7) 49 71EdE 247 wiEFT AlvE] o]
T2 v &% Wstoltt. 7|EURE] MY(FHE - ATPEH) A9 wiEES
oF 2379RHECOeq) 22 AFAF2] Hl&TY °oF 43%S A%t 271
F@olA AY@EHE - A7) 4bdo] AA|sl: HFol YT o R 7]
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A8 2] 59 SRS SAA HEAIVE T 2] Uehys

Aolc
(B 5) MARZO| M, 2MTIA HIEE, AHY S Hst
(+2]: %, COeq)
SHREAA| AN

(downstream carbon tax) | (upstream carbon tax)

A AR A -0.61 -0.63

Hz2 S (HH&E2: 557,490,974) -4.38 (-24,405,317)| -2.44 (-13,614,951)

° | [m2uem) o122 237.414501)  -7.81(-18550,629)] 171 (-4,053,515)

A A -3.79 -1.82

(E 6 HzkaEo HRAN Aol HFLu R Ll A7
x5, A9 iET WSS RolEt HEay] BRY| Ao §
FeraAlo] wheh e 0.03% S71HT, MHERS 0.37% S7eHc
Avjs 37} Bk o 2 AVKA HEF S71} ekt ARl 0.34%
oFahe| gtk WhE ARERAA] O3 HFAFS 0.11% Z7H5HL, &
S 3.80% AT HEAu|go] B/RRLONE o] Fatg

7] o] AL 3.99% AAHATE. 2 HS2n0] Ao AL
o uheh aulFe FAFAR LALA RG] Bt 3L vt o2
A herdet, shetadle] ntet Al RE] Aasl AHE T HEAn
o ULl ofshEIglT) vhE ASEaAo] et AglnE

ATtg) AAo] HFhulolA WA A0 Uehgeh

AR 8] HELw TR A9 AH Aut 2A trehd
Olg G, EAKAG 2 AR AHlE Fat WSS T
2 olojzl] wZolth. HEAuNEY F8 U AL WG A
W), TR, EAVKS A6, SHREAA] e ety b
Ao Anjspo] sk, ARetaAle] AL FEget EAkAY
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ol
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Hu
=
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Y
oX,
ol,

al

AT FA7) FF4H] FE HH%% 7“\01] ZHSS XPX] °P7ﬂ HO*
O (& 0OA FFo2 BARE BE2 TR ZAZEA AMo=
Bo| Hj&F HokE HojEn TRt ZAEAY AN A4S
Haot A A AIE 2 A

=

Jor Ho
(HAN R A

SHRELAN| éEE*Hl

(downstream carbon tax) |(upstream carbon tax)

AH|E A 0.03 0.11

& (Hi&2: 57,180,427) 0.37 (+213,339)| -3.89(-2,437,289)

e $|UQ (M52 18,822,136) -0.1(-15,064)  -2.1(-396,406)

EA|ZHA (BiE2F: 22,636,644) 1.0 (+228,220) -6.5 (-1,469,904)

A A 0.34 -3.99
3. SUTZWH Mo 2U) MATIHT} MM W)

o] (X 7= EYAREAE 7T 871 A4 AlvE| e TE =
W AA7HA R Ak ks HojEth BT Qb9 3= A AkQlo] &
AAAolgtal 717t 499 Aot} AluE| o] wet Al&o] 7Rt
AL SEOE HAIE I A9l A 2t IAglo] 4bdo] Rt
Stz Algol S71etel wEt 2 AFd o) U A HE S Akl s
A siEeitt, ey 5 AluE| Q0] tiste] FERI A
25 7H f A4 S BATHE S B A S RBANES O A 43
o] it} o] Hole U AIIY BAHAAH T2 tEo] LAy
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ofste] 714 A5 QT HAQNG AATL BT ¥ %
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AAFPAGONM Y] 7HAAH 249 o3t 7HALS a7t 7S EE

FA5I] Orlov et al.(2012)9] A= FE2L3H A4 O]
O It Al o] EA5t= AHo|EE of7]of AA
Aoz i S| HAH Ale QL= Qlste] A 2
of XA o= ATt 7R EE AE HoE B ok SWA8ATHA

s el JUE A%, 3, Il 434 oo 4%
o4 B 74 AL steel] o] SEwe ot Aol
AN R St

r

(E7) SATZYH MYl SLHEL 7Hnt LY Wity Hats

(E9): %)
SISELAN] (downstream carbon tax) AZEAA (upstream carbon tax)

UMM | LA +58 TUMMTLE | LR +5
BAE 08 (-0.1) | 38  (-21) | 24  (0.0) | 0.2 {1 (-0.3) | -2.1 i (-1.6) | -1.6 : (-0.4)
PEIVIR 03 00| 08 (04|08 (04|01 02|09 (08|09 (07

B3P

PECE) 03 (-0.1) | =15 (-09) | 1.1 (-0.1) | 0.01: (-0.2) | =1.1 : (-0.9) | -1.1 : (-0.6)
(SRR (118 (95) | -76  (-6.2) |-285 (-24.0)| 2.8 ¢ (2.1) | 2.9 (-2.4) | -9.1 | (-7.4)
H(HR) 04 ((-0.03)| -15 : (-1.0) | -1.3  (-02)|0.02: (-0.2) | 1.1 : (-0.9) | -1.2 : (-0.6)
MEF 14 1(-04) | 8.1 (-40)| 4.1 (1.0) |18.4: (10.5) | -29.9 :(-15.7)| -40.4 :(-26.9)

e 001:(-02) | -0.8 : (-04) | - - 122 (04) |-95:(-67)| - =

i.jW}é 06:(-02|-39:(-19| - - 12403 |-10: (-74)| - =

ZF AL{ZIQ01A 20| B713t e
{t‘éolg HEYNYE 7Rt eI e ZaY
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4. OLXIH 7t HA

HEFHolA UAE I AL el (& % k10 5%

10) A A(E AN Q] 2= (TF DS G2 FHETA )= (), JHEE-
A7PEA), A (EAE), 8@ BEFAE Qvloty, JeHEEA)= dett
AR E9] B E oujgict. 4FETEE g5, I 557 A 57 &
AAE 9|5, 7EAEIFA)E AATIA, TAZLA, LPGY] BAE oJu]ic).
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gaAle] e Ae QouA(E7] 9 24)9] 7ol 45Tt %
GRG0 1AL oF g A5StT, 27] 8 225:4110] oA 74
oF 5% Afat A0 2 Ueheth, vhel AEL 49, 714 2a] 712
AE Zasigry Tt AREAA deHE BE iRzl 71
Aol MR Y, gt 7hA BgR|e) FhHo] oF 2% AL,
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o metd oAz Artde) Wale shaead] me 2 =
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E'j'\'_l, e, %H
o rlo

¥ o N or

|o
it

(2 8) t|UX| & doh7tA

J|ZEE 7t = 1 |SFREAM| (downstream carbon tax)| AZELAN| (upstream carbon tax)
M (SEAH) 1.091 1.022
EE 1.047 1.010
MEH (SRR 0.999 1.021
Me (=) 0.9998 1.004
7hA (SETH) 0.995 1.029
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SR, AFEAACl siAe Ae, AgAlE, 95,
B HAZEA, BAZEA, LPG, ZIEtUA] Aot -2 Aty A
449l Algol A 5ot

BAAT SR AAREAA R GDP T4 ] 2A7A HiE
F A5To] 27 Yol 92 wiET A At A4 shReaAle
AP RZ0] FEohE 2AVEA 50| o] FojR= AH oA AT FiA
2L =1 A5 oS 8ol Wohe FolA 2 ATk
AAISEIL QUet. o] oA ShREHAA] Wt ME 7HF o] oF 9%, Fof
U] 7HA o] oF 5% 5ot ole AARE W2 ¢ AUAE ARES

= Ago|A] A9 Algo] A5ste] Uit FAAQl Aol o]
o Mg, AR, 7FA9 THAL AE sl BE oUA Y] 71 o]

7R AReaAe] e AUAYd ddi7HE AA L L Zpol7t HAYst
et oA YA LY HHi7tE AAE Aot A ik et
SguE-Z Wrgsto] A RS A7Fsk= 7ol ARl H|&

¢

A B &3 24 It

22 9ol & a2 BT . HEo] HFAH Y WET JAIE

HeAE olvAd AH7Hg AA Heke &3] g2o] 2 Aot
£ A9 Ak 27 wigd] o Fee 7 8 ®el AEske

Zo] B - AAA R aIAQIA] Hoja Qlrk, & Afe oA &of
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Stk 2 @70 Auke FAAR ofuA Lol Tt AR A4
o 9 B3 AF0) JAYRS AYsir] 289 4 e Aol
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248 o2 g Ao] ofd oA E-EA AR7TFolA a7 EE= T
2 (upstream carbon tax)?} sHF7] ol 7“ EAA7E B3 EE F9(downstream
carbon tax)of] st LA P aT &L 5402 3t}
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