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WL 0.082) | (0.072) | (0.083) | (0.120) | (0.133) | (0.175)
-0.84%% | ] 9]Fxx | (. 48%** 0.53%#% | 3.39%#% | 4 40%k%
45nE
0.068) | (0.055) | (0.056) | (0.059) | (0.176) | (0.218)
a9 0.01%** 0.08%*** | -0.05%** | -0.06%** | 0.20%** | -]22%*k*
A& 0.004) | (0.003) | (0.004) | (0.004) | (0.011) | (0.014)

- 54 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

714
PPN -] TIA Q| - a2
o= 7| S Lt HiESmES x|
HA7r RS
529 -0.96%** | -(.29%** 0.33%** 0.38%** -0.42%** 0.95%%**
o =

FF | (0.032) | (0.016) | (0.018) | (0.019) | (0.035 | (0.047)
0.71FF% | 0.48% % 0.06 0.65%+% | 2.43%%+ | 290wk
(0.039) | (0.048) | (0.038) | (0.041) | (0.071) | (0.093)
0.76%++ 0.05 0.42%FF | L0.66%FF | (.58*** | 03]
(0.040) | (0.034) | (0.051) | (0.043) | (0.066) | (0.085)
Fhao] | L6IFRE | LISk | ] 27RRk | 0554k | 23Rk | D [gHkk
| 0.082) | (0.072) | (0.084) | (0.120) | (0.133) | (0.171)
079K | 189K | (.50%KF | 0.54%Fk | 3 3TRER |5 D%k
(0.068) | (0.055) | (0.056) | (0.059) | (0.176) | (0.218)
9] | 0.09%FFF | O11%FE | L0.01%FF | L0.05%FF | 024%%% | 38%xx
AZE | (0.004) | (0.004) | (0.003) | (0.004) | (0.011) | (0.014)
7 1. QUAIDS B3g o]-gato] 43t A2} A 2 'held F4of asl Mggo] A%
o g 7 g Vo2 24T g
2. mEHARE ] 9l BT o] diztlas A I7h AR S e mithzt
s e A2} g of 7HA sl whE A} ¢ o] wAP AR S o
3. o Qhe] gk #E AHE ofu
4, #0620 pZE0.019] 9, ¥*.2 pZh<0.059] A9, *2 pgh<0.109] o] 3

271

ANARA 7+ ol w2 7HA A4 st

o UAIA 714 Aol T 71e) 4 wiske 24317] 918 20199 A4
9 ARE BEte] 2019020 £58 55, D71, 12 b4 9 W, hEREY
7Ho] 2472008 A TS ) BAPASHE X2 0] ] &= AAFSHATH[ L 3]).
WA 548 7] Aol T2 T4 EAe NE 97k Sl net Zvhsiet
7} AT U Oéﬂ% 0] 2|% 29 659] TAIA L ex1Ho] 1 o] 3 v
W A7), 7h, 7}
B e sE

= 4



HEXIZH ST o M 21 H X 25

o 2] hehdek o) 7], 7k
HERe o220l 2 ofulitk. oz o] 5t A5 A(2016)1 A 2)2019)14
U1 X 4] AN 4o AT AT} 58 -0l et AT 257 57
ol njet JUAR o] 77k mopo 2 Uehtte] 7136 SRAI 1171 23] 744
Ap Aol @029l Bl AT} e AT §A15} T OECD 217) 31915 o
Ao o He] 2EH ETHE A7 Flues and Thomas(2015)el14 456
TR uﬂﬂol uﬂ—t— AL Aol 7] gort g A mel A7]o] o] R}
Bl A9 da4o) ek AThE Afa ATtolct,

, 7FE 9 Y, "l Ee] ThA o) e - 11

[33 3] olUX|xH 7tz dS0l ME XS 28 HaHz 2019E 7|F)
=52 8F &3 b
~ :
n =
T = e
B Em B
o a fuo
o o
40 80 100 0 20 40 GO B8O 100 O 20 40 60 &0 100

i =9 Nia =5 T& 27

JtA 9 Lo ¥ EmE—] BE ML X H
-
]
o | o,
T:“-_!_ )
£, i
| ™
™ o L
o "

o 5 B0 100 u' 20 40 GO B0 100 O 20 40 G0 &0 100
ui Az =4 IE =9

N

: B4 82 05% Al2) P71 Uehfie] 2 oA R|e] A9 57He] o AR 7o) B4

o 20% "7t 735 SJulshH Yt Al= 22 ol | R A 7HA 0] 20% At -2 BAS

HSHE o]
S AAud 20199 A=S vigoR2 AR} ALt

- 56 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

_4

19 319] 22 o AR £ Aol 4 ko] 7} 250] o X7 7h o]
A

%AMI S8R ASTRS A, A X|E B9 SR e
Shz Relol Ut 259104 659177kl A HE A B2} Uehuith. €7} 7h

Aol v A R EE A ol A4 74 A%Eel utet kA ek Aol
SRS EEY BESD RS SR CREEES L RPaE DTOE EER
93 ek TR ABH A S| Shad o] e S SH S

©2 o|5tol Itk BhaAl oA el A0 dAe) & 4 glr.

(R0 PR 2 ) A0l A A 2 6
Sl X% BOE Z7Hao] mhet BAPASH: JUAROR Leht oLt 45 A S
A9 gug o Uebgrh EmEn 45 %

FoIPULAE ATDEE 1SS TPAS| PUEAo] AL P

0.

[:1a STV T2 95 2 52017121 3l el Al Al 17
of FAEAL H AZ RIINA Mol AT ghi 77l vlef A ekt
el 3Bl el i el AFIE /170l FAL AL 18AE A
T A A& 21N H Mol AFBHA] = 71l i) ] Lhekstek v 217
7hs, 7h2s 9 o] Fhzlo] Z42E AR B9 BAPSHE A2 AZT ek e
W A% 1 77k) Ahol7k A ) Qlele. BE AU THo] FUTk & A

vlo
=

15) WA ZololA] A% £ WE- oA TN AEADEBACEANS A9 oH3
QPAE 11470)0l 4= S0 U1 1) 3 AlHlo] A% sh ol soler Thajst g
NS § LATPAS o 2 uiESH St AR W TS 5] uh el
AR BAAE S B HO R WEF O e, A4 BTl A
FlEkRlEk s A7k o Tl o] Akehek WEe £ 55000918 Rta
AN QI ol A WE- o X S A Sell A $ekgot gl thal Rl 4=
FRCF RO 202 glof WE-ofU 4 BN AR AR e o] A4
I A0 T S ol el A SEnch A g deos
T Hof a7 EQlElol B A 0.2 7H4 Fol7h 91 Alolth

1o
i L o

5>

rﬂ B

FJ e

)=
-
I
Z

I

flo i, ©

>)iﬁ

- 57 -



HEXIZH ST o M 21 H X 25

FHE B9 A MDA /T WAL A 8912 AN 6 A L
S8 G50 7H20] A5T A AL o] A olo] A e AL A2 9] A
clo 191 72 A0 7] W0, 5 ] et el ] A
Fo] o} hFE 7120] AT 79-0) mAHS A2 9 X|odrr} A Le
U AL G382 4 olek A 20199E A x}ﬁ BE % B0
el AL ) 2olo) 471 B vl 8-S A A olurt e AL Stelsict. of
FE| O HBL 1H91E Aelet HE X\ BeJo] A A& o] o e Ao
31| 9fek16)

[O8 4] AFE0{E0| TE X Q| HAMHSH2019H 7|F)

i
AI

+=EE /5 HEns

Percent

e %8 ¥R 7 HERE BT

S B

M B

B 292 95% 417 TR e 548 $7.0] 7H0) 20% A5 YL Wlet b
o] 7201 20% A5 T BARASHE ek
2 AR 20199 A4S vheo 2 A7} Ak

16) 20199 AN A= BAF 23t 4 A0 A7hE Beu] &L 61.3%0]8] A& o]
A9 9] A7Hg AL 65.7%0ch B A& A9 thFLE o]-§HIE2 92.6%0]H]
A 2 A9 tiFalE o8 HlE2 81.5%0]th

- 58 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

(33 5] 7= X|90| WE XIS 29E 24HH2019E JIF)

(1]

L= EmEs

e
T =

1.5

1.5

& £ N
£ g N
& g \
‘-“'_"-.
0 H\H
w \-\_"L‘-_"-\-\.
L= =
0 2 4 6 & 1 0 2 4 [ 8 10
TEE=EHA e Ry
| —— HETNY - EERE]

A S G2 95% AlF] e HER T 58 72 7H4 0] 20% A3 wet s
o] 7140] 20% F5 e o HAAHSE UEhd
S A7 el 20199 A=E vigo 2 A=} ALt

S8 470 A9 FAH LS Hol T3l A% o Z|ofo] agxo]
718717k ke bk A& Aok ezl 4o] o 745t ekl 5] 4
58 97 W2, AWHOE A7HE o880 A 02 ol 7|7t Ao)
o S A0 AAEIE A Aol o 7% Aol e Aoz o4 4
= Qlek AR A7HE BA R A 9 (el A o om S48 550 A7)
AR AL g o] 7 LR A8 AF 7H7h 448 45700 7H A
ol T3l o el g om wgah o8 stelEdth. Do BA sl 14
el gmt ohek % HFE JRES TIATHA] (6) BH). AGTHAZ £9
1~658Nol A A Ao] LEhe 212 A2 B9/ 248 548 $77F Ao
A RIS vl o] AR A% BSI7E B7HES gl B 27 248517 thi

ofek. ol2l gt A e A A 2] el A8 o] A oA B Zeto] 24 fRel

- 59 -



HEXIZH ST o M 21 H X 25

A T M2 9] Aol A o 75| Ueh= A2 Z4 =
4, GaA] Fijof whE 7HA 24 st

o)) ek 774 0.2 1 A| o) Al & ol kAl Rl w2 A o] Sy}
5 =43 2ot YA 20199 = A2 E &-8-510] 20193 o STH/iCO, 2] &
A7k BIbEE e Bl ATk 25kl Skl 2019 % o ujx] Tl 7]
AlAlE SR Aoz 7Pggteh mA ol ol Al A&7t A& AR AHE] A
O 2 =053l Q= BN T} B 9] AFS]A H]-g(social cost) S LT
sto] AAsIech A 210 8]0l BFAN AT B Eke] Bl kR3]l
o} ozl 1l (oA AN & TEAA 0.2 ek E
o A]- AR AEANEHEM S G thade))o] A7 Folrh gAY
ot 5-& WF- o U A A AFEANYHES O] FakE 792022 a1
O AFSlEb A ZHAIHERH(COzeq) ST B8 10]A5}ek | ZEHE(CO,) T 5
gk 5 o] Rateth T3t v 57 A FFE 7 5ol AR s FARE
o WG o SEA WZo) A8lH 8L 20208 TIH(TAE 3% A8)
$51/tCO,©|tUnited States Government, 2021).

<3 5oL Bhaul B S ol gato] ol A|Afe] FARSES e Aol of
Fa591 A9 10 4325 0 Ese B A
o AN B Foth BN R 49 AR Rl M e o3
v‘}% A7 Fm o 2 a7 =R = 7] A tiH] 7HA 0] 21.8% Afsdh= A o= e

wom, 7 theo s AEAE LPGE wAZRAY AN S 217k 17.9%%

17.6% = LEtTh

OI

AAE BEAL BAASS 109
271 Z27Vel= Z3t 9Jont 7HA 9
I

Al B315HA) gk,

17) CO,%Jo] CHy NL,OE 3235 2 A7IAE dAto 2 &
AHC0,0.2 F713t A9 TR E0] S w3 FA4Z
oA Sl ol 2fo]7} glis A0 e} ol



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

(2 5) 5THA/COQ| EIAME Futet mff oLiX|Ri AH|E] & 7HHAMSE

_ 2019
EtA HiEE 7tHEMSE
olHXIXY 2F = 7t o IHANEE
(tCO2) o ()
(#)
fol )T =N 1) 0.00210672 | 1472.44 105.34 7.2%
il 0w e 2] g 0.00260832 | 1340.52 130.42 9.7%
o o ITIT X]Ei}-g-
° 7% | kg 0.00288367 806.27 144.18 17.9%
LPG
A7) kWh | 0.00045850 104.95 22.93 21.8%
_ TAZEA | MI 0.00005610 15.93 2.81 17.6%
o LPG Nm® | 0.00368504 | 2558.41 184.25 7.2%
=Ne) 0
s o | ST =)= 0.00245898 961.66 122.95 12.8%
A | Mcal | 0.00014224 65.23 7.11 10.9%
ST TRl | 0.00834294 417.15 4.2%
A oA Al85H2] [ 3] ol |RAE e

SA7IS i E A A O Bl ST HaL B ISl it A1
(83 6] vl SA7K i 5ol AR A V)%,
[*E3F 10] 2006 IPCC =7} JIHIE=] 7jo| =2}l 7] v &A1+
A2 AR LA a4
A S A A R WA
AT I, A6, 56 A9 T2 71
AT G ABAG RE FAL 71
FTASFALPG(Z 2 A8 AT )71
=S A )
A SR AR TR
=23 A AR ST AT ABE(2016 )
European Union World Input-Output Database Environmental Accounts
w0 2 AR AL

[2% 6]9] CV= FaA7} Bt = A9 A& 291 BAHSEE Uehd 2o =
A& 91 BhAA R e S8 AE Uehdth SaA7F Rabg A9 A& £9]
7} 7V E HANHERY Bl go] S RES Kol BNl gRIARlI Ao R
Uebth A Zo] AL 7HA|YeE TraA] Rk Qg 28747 B 24| e
A% B9 15-9]0] HAFHSFE 2220 2.58%2 AR 61901 105-9]= 2 x| 29
1.08%5 AFA|8h3lth. THH ghaA] Al4=0] HAE A 71l 3t-55HA A vl s}

- 61 -



HEXIZH ST o M 21 H X 25

= % AE FH7F S7rRl wet HAgReke] viEe] Sk ]l 27t
=

UERGTH[ZE 6] CV + lump-sum #=).

[T 6] EtaM Rotet I M HHHHE(EHA IHZHH)0 THE 2afHst

w -
o 4 S e
‘_____.--"'
it
~
= '
8o f
o /
o
/
.y
21
|
-z
. T T T T T T
0 20 40 60 80 100
& =5
| cv — —— CV + lump-sum |

T L3N 2P 95% Al S UEkd
2. OV gA7F s o A=) 2helo] gl 73 HASHE
Zlolm ET Qhof vl A=) dtuhe Aol vt 79 A

AJ4:0] ]5-& pehies.

£A%0] v &= ekl
o v sto]l M8t Bk

TR0 R A4 AAE AE(NE) 5491 30%, 591 50%, 48] 70%el A E 0.
2 o] jBak A9 710 A% £91 FAMSHE S (13 7114
2| 0] A4} A Bl oA iAol B HH"JD% ER RS
TRAE AEHo] T2 SAPABHE Uk otk FashRol A4S A4
= ol A A A o2 o i

= S R A xHuHTEE} 7H AA o] A5EE
58 o 27 AMERE AoR Yehi<E 6> #2), M7 AAE 7R 0% oS
o AR A el EE o B A Ajulo] o Rl eletal o 4= gl

- 62 -



EtAMZL 7HAI2| ASEHH2t EtA HIEO| 0|X|l= Y& QUAIDS Z™E AtEsHH

(32 7] BtAN Rafel Mo FHAuiE(MEH RZHH)of| 2 HatHst

3
T T T T T
0 20 40 60 80 100
TE =24
cv
CV + lump-sum to bottom 30 CV + lump-sum to bottom 5
CV + lump-sum to bottom 70 — —— CV + lump-sum to all

1. 3 8902 95% A1 J7H LrERY

2.Cvew *1|7P FabE| oL Al=9] ghlo] gl A9 BAHSHE FA&0) vl&R el

Aol LT QFO| HIE-2 Al4=9] YRTRS AN vjEeE 79 Ao o] ARG ghAA
Ala=2] H]F-2 vrehdich

A 53} 3 71A 0] 2R R ST B 53k o] 1]l 18.55%7}
© 2 Upehe ot 4l40) 1ol Aol uﬂ-ﬁ@ BRES TP E
1 thH] 10.89% 7h4He S10.2 ehrh<E 6> 22). 2 Al42] Aot Aoy
05 B e b o) o) 1 ) ] 4129%7) A, ol
A Al47t o A T 74 A5o] F7Kte] whet Ul A1) k|7 B4 )
ol 7] 1k Aol ch. <3 4>ol A A4 U 2|2 O] A Srkel o] B ofgeo|n] 53]

N
B
Pr“'
rr
>i »

)
2
=
=)
—

2248 9=ol Ao sErE Aol 1Bt 24 UeRd AL 7Ftste] o]t 4= glck
Ala=o] Al E - A 02 sl= B9 AaE5FoA He52 o2 i) S5 o
Z

2lE AHa I s 20 & Yeyth 22U Al5E 7H ARl R A
Al E 3 o] g v Sk ehAA) Fak A tfB] 10.89% %i’é oL, 549130%
of| AL A ehaufE RS Kl A tiju] 10.85% ZFAdte] A Euljshis 519

- 63 -



HEXIZH ST o M 21 H X 25

AZ0] Y90 W2 etan)E & AT Rjoll= 27| ke Ao & Bl

=
<3 6> B} AR ANT 5B EE A n

[e)
£ AN uiE A5 Bt A= 0.1897 01 A 7htof| Al A5 H Y wljE e
o =]

B}l A5 0.20090] e, ARHEHE 45 Sh91A39] WS/t S E4S e

-

EtA HiE M B2E EtY X
S| Fatk A - - 0.2069
= Rt 5 -18.55% A7 A 0.2090
(3+9130%) |  -10.85% A} 0.1897
AR (519 50%) -10.86% dofuy= 0.1933
Mg | Al PR
(312170%) | -10.87% A7 0.1964
A sy -10.89% =2 0.2009

I Bk M S8 'haA] Rt o] vlsl gha v S o) WskeS Al gk

- 64 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

V. 2& % AAE

o

Aol Az T F2ER 7HA o] AF55hz ST oA Aol Tiste] ZhA ol v
AIE QUAIDS ®g& o]gsto] 243t 242ke] o A4 714 0]
3% &8 Fe AAE EHolA = FAHIU A E 9ol A= 9

Hyow, o MXIXHJ 35 A7 Ql EE7} LER T ek
EA7E E’Jrﬂ—L— B A ZWE ST st wlgo] A
I%EMEP Rl ’6‘} &=, A o) Al 2 7

i—‘i—ﬁl% A oz Aoy

Wi
Sh?
T,
==

ro
g T
He
rulm

) o_>|:
2o e ¢
[0
ol
Ir
N,

9)
£
Lo

=2
)
2
lo
fu
=)
e
of
ol
rr
o, Fi
do w
ox,

S rlo
ol
)
X

%
B~
rh
41

4 1

£
=h?
ol
ol
rlr
o,
o
rir o
B
=
1o
)
oo
£
aO
I‘I[‘
1‘{[‘
E
o
s
(N
it
N
_FL
>

-
N
=2
)17
Iz
*%
—Ll
&)
<
>,

q rir
2
o
il
=
32
)
4>
i
L
r’l
2
o
il
2

P
il
O
=2
)
%,
e
2
o
fru
=2
2
==
ol
o,

Azl o) A g et 3¢
o A gstsiglon], ALaEFolA UM 02 ARuTE
2 etk

3 B9 Al ZElA Ao Rufak 2
4n]g opr|sto] BAHE BT F Y wEstA) o
41.29% 7F231= 0.2 Lhebgth. Aol wjEo] A AL A

e 5 avhe o WA et olelet 23kE 59

HO A O]—

2 Al 715 st s v E] e 122 Al A B S oA ek
A 5He A2 Bk A3 EE Z00] 932 % 5 gk o] Ao A48 7t

o

Foll $HUsHE A2 AAZ} e o] Eelat 3 meld B9
LA SIS Al Ehelo] gl A9 BT B0l B e 2ol 4 A4
ofof & Al AR,

Q1o 4] AR RS W ZhA) QAE S o] 9Lom Aol A] chol Aok
3 SRolth. WA B A7 W] RE 2 59 SolA 45



HEXIZH ST o M 21 H X 25

Q15 717 Ab0] Hgto] Aw| Sl 9Hs] A7hETHE sl o 2ol Aol

o}, Bt b ol A A ek el Gy tel Al bl w2 Alsiekt Aoy

o] whE Bl E S HACh oL o] Abgel whE A A2 kil o

2] ko)A o] Zol A= 11 H9] Ml (indirct emission)o] L o]

A 9 T2 Agte] A1 AASS LT At 2 2 slolA) o]RoiA ) eklrh

Aol 4 ATFAS] AAVEE 7HTh Tejut wo]ols ke A7t gl oy X
=9

A 9l9] hE Ao 744 A5 Bol vAL G AR otk 71 o)

FAAo] )7 B E o] el A] A2 A A S 7bATkL 8 4= 9l
ulA o 2 1 Qo] 4 ALah B 0 2is Bk vl A7to] mE wolol Lt Al
£ 1207 4i(green technology) ol A8 0] A& 2= Q= A1E| AL TRksto] 24

3 5= ok Fol A 2 gl 23t s)4jo] 72)7} Baste]. Moz-Christofoletti

and Perda(2021)= A 4524 ek 2 Q13 ARl A7} F-8-3ks Ho) o] Hel

o] ¢ ZA e} wjiEof(Gao et al. 2018a; Gao et al. 2018b) EFAA| 9] <& a7}

R AAY S 9ok HAE AT E8 A4S Ao il o g

7 uleS BAeks o AgalAL, SaniZ 71 4S A ek o] AFgaTh

HlEek ATl 45 €714 §5} Zwlo] A 717o] He) Bujet ) wr} o &
= B4

5 ]
A 5 gick. uebA] G ek v Aol w2 Wejolut s A4S B

Hr(2022 18 199), 82022 42 7Y), AMEFEH(2022H 48 112)

- 66 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

==

OFILEHO

3L A H(2021). “ERAA] =2 TR A A345

U4, 316-8(2011). “ghaA|Fake] A5Fuf gt skl 4(1) : 153-179.

AE4(2006). “aBlAtx A7|AY: QIGtx W3] GRS FAH R St
28(2) : 1-49.

Ash2015). “gra7pAAA o] Fula] ol Al EFRARI RS} B4 A4
(EEIO)Z o]-8-3l.” 273782 A5 14(2) : 101-131.

AF7(2018) “45-& F-7A12 &5A0 Bk 234A Y anjEeld 7HAseE g 5
B AR AR AA AT 17(1): 347-374.

°0]57H2020) “2g 8 -5 AbF AR = avte ] A AAFY] AAR A e 5
<3). A& 99 : 259-278.

ol 5 A5 e(2016). St off L XA o) el &2k A AlE: R Al A A2

ol g+t B Y 2 HAA Aod: o]FE(2018). WG oL A] AT AA

FAE A 0157H2019). S AAIA] AR AR E 9 R A A

283 - AP E(2021). “QUAIDS K2 o] 83t def o] &= 4.7
Journal of the Korean Data Analysis Society 23(3) : 1143-1152.

G oA HEl5(2012) “7HIAAtRS o83t 58A TR B 74 o
-+ U3t 55+3] ] 30(2) : 7-20.

YA A AAR2019) TPk B 0] R EkelA 3o] Tk AT S0
2 L Journal of the Korean Data Analysis Society 21(5) : 2453-2464.

SFEH2021). “haFT AlA 149A4 A S} ST 7|2 58] T3k 9D 14,

Banks, J., Blundell, R. and Lewbel, A. 1996. “Tax reform and welfare measurement: do

ok

we need demand system estimation?”” The Economic Journal 106 : 1227-1241.

- 67 -



HEXIZH ST o M 21 H X 25

Banks, J., Blundell, R. and Lewbel, A. 1997. “Quadratic engel curves and consumer
demand.” Review of Economics and Statistics 79(4) : 527-539.

Briannlund, R. and Nordstrom, J. 2004. “Carbon tax simulations using a household
demand model.” European Economic Review 48(1) : 211-233.

Caspersen, E. and Metcalf, G.E. 1994. “Is a value added tax regressive? Annual versus
lifetime incidence measures.” National Tax Journal 47 : 731-746.

Corsatea, T.D., Linder, S., Arto, I., Roman, M.V., Rueda-Cantuche, J.M., Velazquez,
A.A., Amores A.F., Neuwahl F. 2019. World Input-Output Databse Environmental
Accounts. Update 2000-2016. Luxembourg : Publications Office of the European
Union.

Deaton, A. and Muellbauer, J. 1980. “An almost ideal demand system.” The American
Economic Review 70(3) : 312-326.

Flues, F. and Thomas, A. 2015. “The distributional effects of energy taxes.” OECD
Taxation Working Papers 23.

Friedman, J. and Levinsohn, J. 2002. “The distributional impacts of indonesia’s
financial crisis on household welfare: A “Rapid Response” methodology.” The
World Bank Economic Review 16(3) : 397-423.

Gao, Jinghong, et al., 2018a. “Greenhouse gas emissions reduction in different economic
sectors: mitigation measures, health co-benefits, knowledge gaps and policy
implications.” Environmental Pollution 240 : 683-698.

Gao Jinghong, et al. 2018b. “Public health co-benefits of greenhouse gas emissions
reduction: A systematic review.” Science of the Total Environment 627 : 388-402.
Interagency Working Group on Social Cost of Greenhouse Gases, United States
Goveernment. 2021. Technical Support Document: Social Cost of Carbon, Methane,

and Nitrous Oxide.

International Monetary Fund. 2020. World Economic Outlook: A Long and Difficult
Ascent. Washington, DC

Moz-Christofoletti, M.A. and Pereda, P.C. 2021. “Winners and losers: the distributional

- 68 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

impacts of a carbon tax in Brazil.” Ecological Economics 183.

Nikodinoska, D. and Schroder, C. 2016. “On the emissions-inequality and emissions-
welfare trade-offs in energy taxation: Evidence on the german car fuels tax.”
Resource and Energy Economics 44 : 206-233.

Okonkwo, J.U. 2021. “Welfare effects of carbon taxation on South African households.”
Energy Economics 96.

Poi, B.P. 2012, “Easy demand-system estimation with quaids.” The Stata Journal 12(3) :
433-446.

Ravallion, M. 1992. Poverty Comparisons: A Guide to Concepts and Methods. The
World Bank Group

Renner, S., Lay, J. and Greve, H. 2018. “Household welfare and CO2 emission impacts
of energy and carbon taxes in Mexico.” Energy Economics 72 : 222-235.

Renner, S., Lay, J. and Schleicher, M. 2019. “The effects of energy price changes:
heterogeneous welfare impacts and energy poverty in Indonesia.” Environment and
Development Economics 224 : 180-200.

Spadaro, A. 2007. Microsimulation as a tool for the evaluation of public policies
methods and applications. Chapter 1. Microsimulation as a tool for the evaluation of
public policies. Madrid : Fundacion BBVA

Tiezzi, S. 2005. “The welfare effects and the distributive impact of carbon taxation on
Italian households.” Energy Policy 33(12) : 1597-1612.

World Bank Group. 2019. Using Carbon Revenues. Technical Note 16.

- 69 -



HEXIZH ST o M 21 H X 25

In v:{{mm&ﬂrﬂw}_l (10)

A7) 4 m & FAZoIm AU pi 258 55, W71, k2, 7k 9 Wl 34
ol B E AN R LA E o] I,

na(p). b(p). A(p) &= the3 22 B4 Fe)S 7Hekan /g atek Alp) v
BoHs3ho] sh2ee pol] ohs 07 Sl ek

n n

Ina(p) = a, + Ea Inp;, + = ZZW,Jlnp,lnpj 11

2*17*1

= TI»’ (12)

i=1

ZA Inp; with Z)\ =0 (13)
ARSI A (Dol Roy o @541 2851 A3} i &f A& o] FA| &4

- 70 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

AA e 1% w, = b} o] BT,

m

a<p>]+ b?,b {“‘

n 2
m
w; = j;lvd np; + B;In o) e; (14)

2} 7HA7F B8 ekt AAIE whESh] fls 7HHA) 27 (adding-up
restriction), ‘SXHd ZZ(homogeneity restriction), T4 ZZA(symmetry restriction)

ol dHdthe Alfzde AT

20‘7‘,:1; 2’7@‘20; 2@;205 Z)‘izo (15)
i=1 i=1 i=1 '

i=1

Z%;]- =0 (16)
ji=1
Yij = Vji (17)

- 71 -



HUXIZM ST @ M 21 H X 25

[££ B]
(B A) Had 7|28
(T, Al )
=T
A3} i 7} FAE A A A SR S
wl 66,435 0.075 0.081 0 0.803
w2 66,435 0.03 0.028 0 0.711
w3 66,435 0.033 0.033 0 0.566
wd 66,435 0.017 0.041 0 0.809
w5 66,435 0.039 0.046 0 0.85
w6 66,435 0.806 0.091 0.11 1
Aot i 9] 21 AR
Inpl 66,435 4779 0.119 4.591 4.996
Inp2 66,435 4.669 0.049 4.603 4757
Inp3 66,435 4706 0.127 4.407 4.982
Inp4 66,435 4.698 0.142 4389 5.168
Inp5 66,435 4.449 0.109 4201 4.604
Inp6 66,435 4516 0.076 4343 4.605
B FAE
Inm | 66435 7553 | 0778 2.565 10.336
e W
Aerl=1) 66,435 0.192 0.394 0 1
HaKr2=1) 66,435 0.078 0.269 0 1
o He3=1) 66,435 0.059 0.235 0 1
o1 :(rd=1) 66,435 0.049 0215 0 1
B2r5-1) 66,435 0.039 0.194 0 1
o A(r6=1) 66,435 0.041 0.197 0 1
22)17=1) 66,435 0.028 0.164 0 1
A7\(8=1) 66,435 0.181 0.385 0 1
ZFA(r9=1) 66,435 0.035 0.183 0 1
28(110-1) 66,435 0.035 0.183 0 1
Zu¢l1=1) 66,435 0.04 0.195 0 1
AE(r12=1) 66,435 0.052 0222 0 1

- 72 -



EAMTE 7112 ASEH BtA 0] 0jXl= E&: QUAIDS 2¥S ARZsto

e BE 7 4| mw | mEEx | aag | A
Ad(r13=1) 66,435 0.052 0.222 0 1
AE(r14=1) 66,435 0.057 0.231 0 1
AE(r15=1) 66,435 0.064 0.245 0 1
AF(r16=1) 66,435 0.001 0.027 0 1

AR W

7V AH(z1) 66,435 0.789 0.408 0 1

7V A™(22) 66,428 53.503 14.75 18 101
E;Li‘iﬁ) 66,433 2.139 0.801 1 3

Z 7 S (z4) 66,435 2.86 1.295 1 9

F1 Ask i S SR =1), A7I(=2), 71
(i =5), 71.9] 21(i = 6)°] 3
F2: /75 AR A o 10]0f o}l wf 02) Hfo] 14

53 7V MESEL 1=FF0I5) 21, 3-H BT o4}

=3), 7k~ & i =4), dFTaE

(¥ B) A8 oUxI XIE =

(9] : ghe)

2007-20104 2011—-2013H 2014-2016'2 2017-2019

=58 95 204.40 215.42 202.95 211.35
7] 52.78 56.80 55.30 51.40

7k 58.08 67.88 61.32 57.75

7} 9] Wy 31.65 24.48 20.68 19.24
53 56.83 83.89 89.96 100.29
QA& 1789.55 2026.64 2153.68 2266.40
=7 4 19,636 14,278 14,355 18,166

F FIES7H 566,435 71

- 73 -



HEXIZH ST o M 21 H X 25

ABSTRACT Effects of Carbon Taxation on Household Welfare

and CO, Emission’

Jaiwon Lee™ and Woohyeon Kim™

We analyze the distributional impacts of carbon taxation in South Korea
using QUAIDS model. A full matrix of budget and price elasticities was
estimated, allowing us to incorporate household behavioural changes in
response to the price changes of energy goods when carbon taxation and
subsequent lump-sum revenue recycling scheme were introduced. We
simulate the scenario in which carbon tax at the rate of KRW 50,000/tCO, was
introduced and find it to be regressive — though the direct lump-sum cash
transfer of total tax revenues to households leads to the progressive
outcome. The redistribution of tax revenues leads to the increase of use of
energy goods and the CO,- emission-saving potential can shrink to 41.29% of
the reductions achieved under no-revenue-recycling scenario. Greater
equality and lower emission reduction was achieved when the redistribution
was more narrowly targeted to low-income households. Overall, there is a
trade-off between addressing the regressivity of a carbon tax and achieving
targeted emission reduction. This leads to the conclusion that the rate of
carbon tax incorporating lump-sum redistribution needs to be higher than the
rate without revenue-recycling scheme to achieve equivalent level of

emission reduction target.

Key Words : Carbon tax, Distributional effects, NASTAB, Universal basic

income, Tax revenue recycling, QUAIDS
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