XY - BPPMLIT 21 A M23
Environmental and Resource Economics Review
Volume 21, Number 2, June 2012: pp. 371~416

A7} Zel] i3
714709} el 31919 AR shFas

&%k %k %
CREE

2 P

2 A= WA 4E0|20 7[EE & LR ERY(CCE)E FEot EaMls
2ol o|SHY 7HsdE 715t Urt 24 ALIE|RE EtaM +g 2E Lol
mat SEXIE 2, AH(M|, 22ASM, H2M S 7IE M2l ME 2l6t a2z
710l tigt R&D X|H S 7z FEEct 24 Zutof =M MI|s =t &
AN Y SEYM2 247IA HR0| THE GDP &4 2 EL22 HF=d 7|¢
SHX|ZE 2447(2F St GDP £40] (TS| L dst= Aoz LtEHLtD ULt GDP &
Ao JiE k= A7 |0l thet R&D XIH, UMl 215t Z2ASAM| 2lst, AH[A 2!
Sl YREXIZE 57t =22 I/ UEtHCh BAM S R&D X|EHeZ #EE E2
1Moz dNdED 247tA ER0| SA 2YEE A2 LEHHCE

£ B EEe U AT 20119 Z1RATRTA A Ee] ) Fuis)

2 el
B AT B4R AATR] AREAS Ut AT o A g

[}
9w AR el 2l Aot T4 ol AR folw

S EE R
wer @A QT A9



This study has developed Computable General Equilibrium (CGE) model
reflecting endogenous growth economic theory, with the aim of analyzing
double dividend hypothesis. This study analyzes possibility of economic
growth and environmental improvement at the same time when
government recycles the revenue of carbon tax to reduce existed taxes
such as consumption tax, labor income tax, corporate tax, It also assesses
the case of subsidy on R&D investment of renewable energy. With new
and renewable generation technology adopted and disseminated, GDP loss
would be lessened to a great degree, Tax recycling would provide
economic gain by reducing distortion existed in the existing fiscal structure.
The magnitude of economic gains from carbon tax recycling is biggest for
recycling into corporate tax, and labor income tax, and then consumption
tax in this order. It is also shown that double dividend effects occur in
dynamic terms when government uses a carbon tax revenue to subsidize
on R&D investment, At the end of the analysis period, emissions reduction
would not result in GDP loss but in GDP gain. In particular, recycling into
R&D increase would produce the largest and fastest GDP gain. Thus,
implementing emissions reduction target would require careful consideration

of economic effects by various policy instrument, including carbon tax.

Keywords : tax recycling of carbon tax revenue,

renewable technology progress, double dividend hypothesis
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(gl 3) AlMAMofX| eXMT|&of mE GDP wst (AL 1, 2)
(519 %)
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None ~  --..- ITC

F: Noneg Afele 1, ITCE 7)4408 thehi Aukel o 24

(4> MAdol|AR] LX7|sof mE GDP #st (AlL2|2 1, 2)
(xre] %)

o= AlLE[2 1 AlLt2|2 2 o= ALEI2 1 AlL}E|2 2
- 7|2 e - 7|2 7| =Rl
2020 -2.39 -1.45 2036 -4.17 -3.05
2021 -2.50 -1.60 2037 -4.29 -3.06
2022 -2.61 -1.74 2038 -4.41 -3.04
2023 -2.171 -1.88 2039 -4.54 -3.01
2024 -2.82 -2.01 2040 -4.66 -2.96
2025 -2.92 -2.14 2041 -4.79 -2.88
2026 -3.03 -2.26 2042 -4.92 =2.77
2027 -3.14 -2.38 2043 -5.05 -2.64
2028 -3.24 -2.49 2044 -5.17 -2.46
2029 -3.35 -2.60 2045 -5.29 -2.26
2030 -3.46 -2.69 2046 -0.42 -2.01
2031 -3.58 -2.78 2047 -5.53 -1.72
2032 -3.69 -2.86 2048 -5.65 -1.38
2033 -3.81 -2.93 2049 =575 -0.99
2034 -3.93 -2.98 2050 -5.85 -0.56
2035 -4.04 -3.02 oI5 -4.23 -2.34
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(gl 4) AMAMofX| eXMT|&of mE GDP wst (AL 2, 3)
(519 %)

300
200 |-

100 -

0.00
~1.00
200 |-
-3.00
=400 11 e e e

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
— ITc ... EE
F1ITCE 71eAng el Adele 2 SEele Avee 39

(2 5 MAdol|Ax] LX7|sof mE GDP #st (AlL2|2 2, 3)
(xre] %)

oz | AlURle 2 Adale 3 | oo | Aluzle 2 AlLtzle 3
- JE8E SEE2|A| - =R SEEZ|H
2020 145 156 2036 305 -2.02
2021 -1.60 -164 2037 306 -1.94
2022 -1.74 -1.71 2038 -3.04 -1.83
2023 -1.88 -1.78 2039 -3.01 -1.70
2024 -2.01 134 2040 -2.96 155
2025 -2.14 -1.90 2041 238 -1.36
2026 -2.26 -1.96 2042 277 -1.14
2027 -2.38 -2.01 2043 264 -0.89
2028 -2.49 -2.06 2044 -2.46 -0.60
2029 -2.60 -2.10 2045 -2.26 -0.25
2030 -2.69 212 2046 -2.01 013
2031 2718 214 2047 172 057
2032 286 -2.15 2048 -1.38 1.06
2033 -2.93 214 2049 -0.99 161
2034 -2.98 212 2050 -056 222
2035 =302 -2.08 AAF —2.34 —1.14

- 396 -



SATEA Aol AF Vel R} wadg ) AAA shgast

&l dgk Ayt 7]gdell AgHhs Aol Ave]L 29} Afo]E HQlrh
BoaAdFelx] o] 5 wkdsly] Sl At ' oS B A HEgeR
gl gt 7Hg afod
A2 B LA~ EERE DA A4S GDP &4le 20204
o] —156%, 2030 —2.12%, 2040:d¢] —155%0] chatr). ey, 2046w
] GDP7} Z7A|2 ZolrA] 20506 2.22%0) dél= GDP Z7}7} oak=l
ok & gk delE Aielr] sIgeR oHshe AAute R GDP &As
A2 29] dgqt —2.34%0 M Ade] e 39 —114% = odsgit —114%p
A EY 7 9l oE g

ole} 7Fro] GDP &Alo] Zhadliz o= A9 UubAAZHL} 7|9 A
Abgge] GDP Z7te] of 27 7]ojgichs ovlE W3l ook wiEdel of
g AP E 7lgde] Zerhd Asha]go] ol 3 $Eo] Fishe T AR}
s g arb Fobekan od met shAe] a5l Frtbstal aME S
7hhe A3 7AE & Sl webi '] oS AFRER ARSEe A
Hrbe wjEdel g AelE 71gelAl Fofst= Zlo] GDP Fwlos mrl wl
A A oR Rl B Fuble] Seiw Ak FEoR lgk GDP
EART SRAYAE %5 71580 EAste} o]2 gk GDP Zrp7} o
AXA, A7}~ ka3t GDP 27171 EAlo) 7hsaAl= Ao& yehdt

hin

58 B VP DS BAD T 5 ke SIS 4
BAPE P ek e 43 2ela S BkeE Ahe) AT
zmw A s )z 2Ad0

- 397 -



e} by o) Fujerbae] ARaA skt olFuEslae] ARia Bha

A 5 BAAE H Aol ek olgd 27 9 5 gl whelE o] )

Pl AU BEAY BN AL Akt A A} Dk
i

o] ZAAANE AHlA, FEEEA, AN 5 TR Alge] 2Ase
slos, ZAe] WESHE A2l S5l w42 Aolsie). weba v

S5 ol A2 Qs DR A w AU E AZEAe &
SR gl B ATE 2nlA, 2EASA, WA 5 718 AFEE A
2% Astn ASRLEAE BAsl Lixﬂﬂ A Acedase
<23 5>} <& 6>of veh} oleh Ade d-Auele 64 AU

GDP 7HHEJ+L a2 27 %}i Ao vepta ook BaAeE &

st ghelshe A4 Aldel 26 vls) 2040707 GDP 42 o Ad A
ojch. 20400 o] Fof] 7pafol Alue] @ 23l GDP EAle] #he 7o w vieh
2 9t Ao B Aujele 29 GDP £A(—2.34%)¢] )& 2n|Al=
o] 396l w2 GDP 241(—240%)0] 0.06%p ekt 2 Ao & vhehha] of A
2] o7k & Ape]E HelA] U AR vehth o]9)h 3he ANE Mol
e & 23 724 AFAEI /AL 2uAF 7] Aelrt 24 7]

FAJo]

o

o tolth AlA] 4m]Ae] v & T2 A2 bE ZA] Fe Aow A
Ha ole} weba] 2ulAlE Qlalehs A 2ARas Al e g 54 ¢
S Ago|rt.

- 398 -



ATk Sl dg Vet daAs 399 AAA sast

Adele 5E Bad $41¢ 2RASAE cu-sw o2 Abgah 7
E vehich A $90¢ TASAE sk BgeE Abgshe wﬂ
9 58 A%, awlAd e 2ARNEI} Aidon 2 o BT
<E 6>or] BEo] ZRAEAZ Q33 Aol 202030 —2.07%, 20303
o —2.15%, 2040de] —1.17%¢] wsl= GDP $Alo] whAbalxnh, 20454 HE]
£ GDP7L 2718 Ainfoleh. 2RA5AE Qake 3% g GDP ¢de
~104%¢)) sl Ao FAETh teb SadSE Ao dubiaAE
2 A8 YRl 29 A3t GDP &alo] —2.34%09) d) ul&, T2AEA
29| gelog g 9y GDP &AL —104%=2A —1.3%p 7kad Ao
th % Aukel e 26] wls) 2RASARS] #0¢ vehfe Avel2 57} GDP
FAFS AP 2 ok 2oz el tge] ZRasze #414
20453 5¢] GDP7} Aejd oz Z713hel] wel, 2045 o]Fol= o]Fuiwdr 1A

o AR Aoz gt

3.00

200 | Yy
100 |- /.1"

0.00 ; / -

-1.00 +

-200

-3.00 +

_—— =

B0 O O Y
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

— [TC —= — CON  —eee LAB  .-... CAP

% ITC 7)$A8(el 2), CONS iﬂlxﬂi«l #(Ajele 4, LABE: 22454
29 B2 5), CAPE ol 2e] BH(el2 6)8 chefl

- 399 -



(E 6y EtA M= el GDP =1t
(5k9] : %)
- Altz|e 2 Altz|2 4 AlLz|e 5 Alz|2 6
= 7|1e3E AHIN B8 ZASN B | HoIM st
2020 145 192 2,07 ~0.29
2001 160 206 211 035
2002 174 218 215 041
2023 188 230 217 047
2024 201 241 219 054
2005 214 252 =220 ~0.60
2006 226 263 =220 067
2027 233 27 220 073
2028 249 281 220 ~0.79
2029 260 289 218 085
2030 269 297 215 091
2031 278 303 212 09
2032 286 3.0 2,07 101
2033 293 313 201 105
2034 203 315 194 107
2035 302 =316 185 ~1.09
2036 305 316 176 “1.09
2037 306 314 164 107
2033 304 3.0 150 104
2039 301 303 134 098
2040 2% 294 117 090
2041 288 2.8 097 ~0.80
2042 277 268 0.5 067
2043 264 250 050 050
2044 246 229 021 ~0.30
2045 2.6 2.0 0.11 ~0.04
2046 201 176 0.46 0.26
2047 172 142 0.84 0.61
2048 138 104 127 1.02
2049 099 061 175 149
2050 056 0.13 2.28 2.04
S 234 =240 104 0.9

F0Aee 38 BaaelAEA of Tel EqH] oA .
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— ITC ... R&D #9]

F1 ITCE 7%Au(Ael e 28] 73,

CE 7> R&D X|dE I8t M &2l GDP &1t
(5+9] 1 %)

o | AdRe2 | AuzeT | oo | AdRR2 | AdRe T
= IES T RSD XKl | © ES T R&D |2
2020 -1.45 -1.33 2036 -3.05 -1.21
2021 -1.60 -1.37 2037 -3.06 -1.10
2022 -1.74 -1.41 2038 -3.04 -0.97
2023 -1.88 -1.44 2039 -3.01 -0.81
2024 -2.01 -1.47 2040 -2.96 -0.62
2025 -2.14 -1.49 2041 -2.88 -0.41
2026 -2.26 -151 2042 =277 -0.16
2027 -2.38 -153 2043 -2.64 0.12
2028 -2.49 -154 2044 -2.46 0.45
2029 -2.60 -153 2045 -2.26 0.82
2030 -2.69 -152 2046 -2.01 1.23
2031 -2.18 -1.51 2047 -1.72 1.70
2032 -2.86 -1.48 2048 -1.38 2.22
2033 -2.93 -1.44 2049 -0.99 2.80
2034 -2.98 -1.38 2050 -0.56 3.44
2035 -3.02 -1.30 ol -2.34 -0.35

- 402 -



ATk Sl dg Vet daAs 399 AAA sast

Aupo|t}. <78 6>e4] BSo] AHA|ZE il R&D #|91e o8 A4S &
@ 74 28 dudi GDP £4%o] Za¥: A& # 4 ok GDPr} 27}
A2 A2 2439 o)Feli= GDP Z7h%e] whzA izt u4S Holm
o]¢} zke] GDP7} whzs| Z7kshe o] g R&D sz Qg A7l =
7] Ad4E AZAoR Zrhela ofd wE sabise AZAoR
g57] ge Aoz A,
Add GDP &4 —035%0] o A2 AHgste Aol vlsiA=
—1.99%p 7tasta, ZELEA Y H]ElAe —0.69%D, AFELEA ] H]HA =
—0.04%p 7}4dle Zor FAEo] GDP 2w 42 R&D oz &

$3HE 2ol 7h WA E Aoz BAEglc

o
e
M

=

=

o zo %O
o
>

2. Altel e Zm| ol tigt da

1) ARMOLIX| wE7|e Tolo| ZEH|g Eot

A7k A5 B Jlgje AHAE] HAS Fa LAks
2 7}&sle)s o4 & (substitution effect), A4+ 248 ZFo] DA 5= A
Z3 M output effect), 21744 wolslels 7)<glfvHinduced technology
effect)7} A Hek ol A5 AuAgoR F5m4 o] AA
=7 "ok

Azl e Tefa] B%o] S7tE5% 248 93 dAse 25042 CO;
1Ex} 2020 o)) 42,1830l 4] 2030:d o)) 43,1394, 2040w o 43,2834, 20501 o)
U002 2l A% A B4 mola gk LA A4E
spol Z7hel wlal 3l go] AA O e F7h
o] Ad4E ofiA] Tl weA BaET duAAte A HEAE A%
o] Ad4g Z7kcka AAEs] wlitelch

4»}% 204 W], AAAIA W) %0] BlEE IS 2 E

r

(il
b

ol ol A%

- 403 -



50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

Qg

24274

LR ol Ax] =elof| wHE

250|2 H

.
e e e |

None

F: ITCk 7143zl e 29 349

CE 8) AAHYollx] =elof e

HEH|S |

0
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

(5h9] : UACO,)

e | AL | AuEe? | oo | AdER T | Aue 2
= 7|2 TES T 7|2 ESIE
2020 42,183 35,718 2036 43,208 21,803
2021 42,348 35,177 2037 43,219 20,590
2022 42 502 34,597 2038 43,234 19,352
2023 42,638 33,977 2039 43,256 18,090
2024 42,756 33,312 2040 43,283 16,805
2025 42,854 32,602 2041 43,316 15,491
2026 42,934 31,834 2042 43,362 14,167
2027 43,005 31,025 2043 43,425 12,836
2028 43,059 30,173 2044 43505 11,506
2029 43,103 29,279 2045 43,606 10,157
2030 43,139 28,338 2046 43726 8,792
2031 43,156 27,340 2047 43875 7445
2032 43,170 26,306 2048 44057 6,123
2033 43,182 25,235 2049 44277 4831
2034 43,193 24,129 2050 44540 3,075
2035 43,203 22,987

- 404 -



SATEA Aol AF Vel R} wadg ) AAA shgast

o ad Awolrh AMAAIA P40 EEH CO, B 7EuE
£ 202006 35,718¢), 2030:d 6] 28,338%d, 2040:d6) 16,8054, 2050y 3,575
gom F4de olsh Pol AMAAIA WA s1%e] Eqlo] B2 4
1945 2 e Agelth ol AAMAAIA 3
ol EQuW HHYE AFAAge] 2 Fe] wpRolch A RRe
AEAT] ARGE R go] AUAOE H ofe AjeN 234 3
%% 9

A o 7] well A om zFEn|8o] s

=gRelAse] En g AdAoR e A vehda ek <2 8>3}
<Z Poa] BEo] 20206 COy Er} 7h2n]8-o 69016402 7% £4lo]
g ASHrE =8 Avelch e} 2030t Fub o] 3R] 7hEu]go]
w2 A 74sle] 2000Wde= CO, B} 7k&n]8o] 4381902 3}ekst Aubolc).
szl g A7k ZIsdel 7] wel st v el
& 5 Sk b Z1de] qigellA mRl wiEe] e

2 nrh gl #Aud flo] EAUT wehy 2AAT AEsE

A7) wel A5EES 2A] S13 A56Ee] sk A

c

f
ey

o

o

N

N

ol

rju

2,

M

™

>,

s

°

=

\

11]{e3

N

-

&

rlr

o

rO

-

N o

s r
24 fz o
Bz
o O

oo
-
1
)
o
ol
o,
rir
dz
~ o3
M
2L
ofp
ot
T
[
v}

o AR A S o] Al71%e] Bl SEw sleAlne whE 5u 4
o siezszl A4 Ageleh ol wel Zra sl 20404 o] 5

HEulge Auele 29 sEom AeaA Al

H
L
e
[o3
-
e
N
=2
o
=
mﬂj{
\
&
U
o2
£
1ru
rlF
>}L

F LA s U e A A d
fo] BT ol A4 AAHEZ E_fﬁ% AR weba] AREmlgo] AR ow At
Jo] ZH53laL Zh5n] 8] uigk AllellA] A e A 25 Sk



80,000
70,000
60,000

50,000 —

40,000
30,000
20,000
10,000

0
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

(ag 8 SmEeIM ool e AxH|8 Wt
(gr2] + 9/tCO,)
— -~ — -~
= =~ —~— ~ -~
[ ~ ~ ~~~
~ S
~ S
- =~
-

~
e |

None — — ITC  -.... =273

T ITCE 718 (A2 & 2)9) 7399

(2 9 Szae(M =g m2 2Fd|8 ws)
(51¢] : 9/tCOs)

oz | Al 2 Ageie 3 | oo | Ald2le 2 Aluz|2 3
- I|EtE SHIZ|H| = I|EtlE SH LA
2020 35,718 69,015 2036 21,803 41,240
2021 35,177 68,537 2037 20,590 38,388
2022 34,597 67,901 2038 19,352 35,502
2023 33977 67,101 2039 18,090 32,600
2024 33,312 66,125 2040 16,805 29,699
2025 32,602 64,967 2041 15,491 26,794
2026 31,834 63,597 2042 14,167 23,943
2027 31,025 62,060 2043 12,836 21,161
2028 30,173 60,356 2044 11,506 18,397
2029 29,279 58,484 2045 10,157 15,721
2030 28,338 56,443 2046 8,792 13,152
2031 27,340 54,201 2047 7,445 10,728
2032 26,306 51,830 2048 6,123 8,455
2033 25,235 49,339 2049 4831 6,339
2034 24,129 46,739 2050 3075 4,381
2035 22,987 44,042

- 406 -



<z 9>¢} <E 10>)4] BITo] 2u|A|, Z2A4AEA, WA & GDP &4
o] 7} Al Wl ALy} Aubd o7 71En| (e $)o] =& Hufo]
v, thgo R ZRATAS} 2Hl w02 ¥ vehdth ol AHEEs)
o) Aoz BAHe Wz sk A% BE AT dskshe A4 vl
3 Akl F7beka ole] me} £A7ks Wl B F8st 27k o
o).

<E 10>64 wEo] WA ze] #Ue) CO, Exp zh3u] 42 202030
38,4041, 2030:d ¢ 30,8114, 20403y 18,3361, 2050:d 6] 4,414 0 7 Z=A=]
th. 22454 a3ty COy B} 7&n 42 2020 o) 33,3894, 2030 o
2857741, 20403 o) 1848741, 2050:d0) 5,003 0.2 Z=A=lc). okx] Abs]w g

A

o] GDP )& 20439712 Al g dskat A7t 22asAel vla &2

T 2T

O 9 ZMHF &ASE e M el Z=H|8 21t
(51¢] + 9/tCOs)
45,000
40,000 |-

35,000
30,000
25,000
20,000
15,000
10,000

5,000

o O e
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

— ITC — — CON  —e— LAB ..... CAP

= ITC71&An(Ae] 2 2), CON& sujA2e dd(Aves 4), LABS 22454
29 g2 5), CAPE A ze] ()2 6)& ey,

- 407 -



CE 100 ZMA= 25E 2st M5 2o d=d|18 21
(51¢] : 9/tCOs)
Qg AlLf2|2 2 ALzl 3 ALz 4 AlLlg|le 5
- I|EtlE AHIA| =H TEAEN B BoIM 2t
2020 35,718 34,476 33,389 38,404
2021 35,177 34,007 33,137 37,925
2022 34,597 33,501 32,839 37,382
2023 33,977 32,954 32,495 36,775
2024 33,312 32,361 32,101 36,105
2025 32,602 31,722 31,657 35,373
2026 31,834 31,027 31,138 34,569
2027 31,025 30,290 30,573 33,709
2028 30,173 29,510 29,960 32,796
2029 29,279 28,687 29,296 31,830
2030 28,338 27816 28,577 30,811
2031 27,340 26,888 27,782 29,728
2032 26,306 25,922 26,941 28,603
2033 25,235 24,919 26,053 27,439
2034 24,129 23,378 25,117 26,236
2035 22,987 22,799 24,132 24,996
2036 21,803 21,675 23,086 23,713
2037 20,590 20,521 21,998 22,403
2038 19,352 19,337 20,868 21,069
2039 18,090 18,125 19,697 19,712
2040 16,805 16,387 18,487 18,336
2041 15,491 15,616 17,226 16,935
2042 14,167 14,331 15,938 15,528
2043 12,836 13,033 14,624 14,118
2044 11,506 11,731 13,294 12,7113
2045 10,157 10,407 11,923 11,283
2046 8,792 9,059 10,517 9,852
2047 7,445 7,724 9,113 8,443
2048 6,123 6,408 7,721 7,064
2049 4,831 5118 6,348 5719
2050 3575 3,859 5,003 4,414

- 408 -



AR Al A vleAlnel Rads e AAA shgast

o] APl thehiel, 2 o] F et 254 s GDP £4%o] o s}yl
ol GDP 27%e] o A Ao ebteh web, 4014 2003
AL HAAZS DA o 2], T ol FolE TEAEAZ U4 o

2 e 4=k

kol

4) R&D X|@dEe| Zizb|E 21t

<72 10>3 <z 11>6)4 350] R&D EApx]9le AlgAedx] 7] %
E& FAe] wimel A8de] e Aol wldl BE dkelx] fHEu|So]
dolck Ayh Bhad] A4ele R&D Aflew $4d 4% C0, £

o} 7kEu]g-e 20206 335049), 2030ude] 2657741, 20406l 1460081, 2050
ol 11068102 4k R&D AQ0] gl ibdel 71421ns dehlis
Auel e 29) wlmaba, 20206 —2,21491(6.2%), 2030 —1,76121(6.2%),

20400 o) —2,20591(13.1%), 20500 def] —2,46991(69.1%)0] 7}43t Awtolc).

kol

(3% 10> R&D X[#e| #=HIS 21

(2F2] © 4/tCOy)
40,000

35,000
30,000
25,000
20,000
15,000
10,000

5,000

0 T T T Y Y B M BB
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

— ITC  ee.. R&D 73]

F ITCx 71$3 8 (Auz] 2 2), R&D A4 Al e 79] 75l

- 409 -



oAFE

ol

3

CE 11> R&D X|ol Z=H|Z =1t

(5k9] : 24/1CO,)

= ALt AlLtzle 7 - AlLb2] AlLzle 7
- 7|l& x._lE R&D X - 7| &rE R&D A&
2020 35,718 33,504 2036 21,803 19,812
2021 35,177 33,077 2037 20,590 18546
2022 34,597 32,593 2038 19,352 17,254
2023 33977 32,052 2039 18,090 15,933
2024 33,312 31,451 2040 16,805 14,600
2025 32,602 30,791 2041 15,491 13,234
2026 31,834 30,054 2042 14,167 11,866
2027 31,025 29,265 2043 12,836 10,465
2028 30,173 28423 2044 11,506 9,059
2029 29,279 27527 2045 10,157 7,664
2030 28,338 26577 2046 8,792 6,280
2031 27,340 25,555 2047 7,445 4927
2032 26,306 24,490 2048 6,123 3,610
2033 25,235 23,383 2049 4,831 2,335
2034 24,129 22,235 2050 3575 1,106
2035 22,987 21,047

weba] R&D A81& GDP b ohjz} k3] 4
o 2 7oz wA

Iv.

2 =

2Rl 2 HFas) o)

ol g o) ojgo] BakRlel el $ehjehs £Asks )

mZ:

A4 A

- 410 -

oo of

ol g =2

Ak u}, 20206 BAU ojn] 30%2 7%% }7] BERED R

- 3}

=



3] A ook & dTe BaAE AAedeR & eAVks ASER
DAl glolA 7]EA1H, o] Fug7iAd, R&D Faje

lo
ol
N
Y
o
zfl
Fﬁ){t
B
(il
Hr
4

A5 7 9t} o]+ Goulder and Schneider (1999), Buonanno, Carraro and
Galeotti (2002), Gerlagh and Zwaan (2003) o] o3 ZAx}e} olx]glc) Al7]
& E9e 2Aks ASNes & For UdE & g R&D Rape 5
23k2 GDP EAde] A &= 9158 Wola gleh20)

Azl Tella] Bzo] AR B2 dise 54750 =9
H=] or=rhd, 2020de] BAU tin] 30% 71& 4 2050wde] BAU djm] 50%
7+&=o GDP &AL sk} GDP &£418 202006 2.39%, 2030:d ] 3.46%,
20403 o) 4.66%, 2000Wd6f 5.85%7}2] Z7}gtc).

AARAA A7 &2 ks FA7]%0] EqleiAde] L 2), 4]
o] GDP Al Aol e} AAH £47ks 5o @ GDP k4

o a9 m}xlzlw GojA el 554 GDP 24l0] waygick. e} A
o7 WA7)%< Bak GDP Ah% 7glmzhe 2020de] —0.94%p, 2050 o]
—5.29%p= 371] vehgdel 202069 A9, —0.94%pe] GDP A}2=7el Fal=
Aube] ¢ 18] GDP 7bzEe) —239%e) of 39%e] s vl 2 43o]
Avfele. 20 34 A3 A B S dERE S50
GDPE A4A7)E HolFeh dei} & Ak o} &()ozd S471%2

Q1gh GDP 2}s0] £417ks 74202 Q1ah GDP 418 S7ksk4 Eaiek 22

ox I

rr

rr

o =

RN BY

20) Gerlagh and Zwaan (2003)%= ksl osle] 3l AFES Zo]l wlgko g 7]
o] Mgk Ar|dez GDPE 3 3718 4 35S HeFa givt

- 411 -



o). meb a7 4o)

=
o

28 3% ¥

GDP &AL 2020def] —1.56%, 2030:d 4]

—2.12%, 204016l —1.55%e] wHskc}. 12} 2046w 5 GDPr} Zoh4(+H) e

= GDP &7} oAbt o]
Aol A 7]dog oA 3=

olA] 205010 2.22%0)

=
solc}. )

HelE

g

Holl o

=

i

NZTRASARY 3D, Ave]e 6
of g vl8-& FHIFLE

o
.

o] A=

o] 23, WA LA

4
5237} WAEo] iz 2020 o] 2050

Alze] gt

o] ZEAE

o] 7P¢ A, 1

¢

2 2000744 Aoz —2.40%o0]c}.

O~
A

Foz —104%z

3

o] 20003747 4%

]

A ZolAH, YAl

171%0] =915 e A(UAde]e Do gy —4.23%, =

~

T+ —2.34%2} vl

3

I

(Afe] e 2)¢f o

He 73S
2 AHgshs Au )

o]
H

H

o 2AshFE ks

=
LN

=
=

247

- 412 -



SATEA Aol AF Vel R} wadg ) AAA shgast

ol FF AFAA wfe Fog AAAHE A Frb AHASY AF
Aol wie} GDPell i) 24 JFE vIA = oS BoiF7] wliolr} A
© AV SRR B 'anle gl wleba] GDP &ale] Ay
AEr} depA e, gz 9, 71 thSe] ZRASARY] 3, 71 oS
ARl R gele] M2 GDP Ao Adaay) avke Hs el

A, gaAd $& RED zled 38 799 GDP ofgke $47)7k
AR F —0.36%= 717 2 Jehkony, GDPel A Zsl= 2043 3]
Azl GDPol| tigt 244 537} 714 2 Aoz BAg )

% %A 598 R Aglon 449 43 GOP i = U A3
A& 98 A5E B4 A5 GDP £ 202090
7133%, 2030u10ﬂ ~152%, 2040 6] —0.62%e] erajrlr} 20433 3E] GDP7}
Z7A2 Solrz 2000 d6= GDP Z7)7} 3.44%0) w3t Arfo|c). A Hz
941 R&D A90% 9ls) A2 Baa 4 BE oxdx] GDP &40
53 glck 2020 2050 7ke] @1F GDP &A1& 035%24 ofe} Alte)
o Ashe} 2 oulReh Bad 5318 R&D Aglew Apgat 3¢ GDP
Ao ZRAEANZ UYL Sl nlAEe dggoer —0.69%p, W]
Az B 6o vsiE QuEor —004%pR adhs Aow

A X
o fo e

ro

FA4 =90t
& A77h 'aAl kel mE A Hole WA E Al 93
R 'RAA el AR, Z2A, i elA ARl b

o] Foluhd FHlHoRE wad HHE AT B4

At meb g pele AR T F547]E At Aol AHE

= Follrk
SHF AT IS Aum ket Ak wrh PPN V1SS BN X
FATES dob Br) B Sol, 4T 2R B9l ARVRY AR




RUETEL EEEE
£3) e wr gk
%29l A4le] Besieh Ao BAU wizeks)
E34E WG o 24 Aol e gleleh 2 A7l 2
iAo 1% elE BreldE ueh Asa dole] F5e] 2yErk
Arbes Al A AR B %o £9) AEe] Wb 2 JFE

oh B ATedE Qgshl bt w4 At 2050976 Aoz

=
l"l-O oz m2

DT

%ol oF N%E 2A|ste] 7]1E AY 7l&S dii HAS HoE A
staL gick &l AU A Ay o] v HuA =9
- vl el Axtd S gle) AVl gE AEE 5 9l do]

H 75e 33 drile P g

ol

vy

_<|>{_11

rH
=

OR}ILEHO

1. 8o, “hnle] ZAZ CAPMY] %A A7, A Rae]d T, S -3ke] 8],
1992, pp. 17 22.
2. A, ATk AR A LSS A7 2ARA e FAle R

Mo A7 73R 2] 1w A KDL, 2008.

>

3. Q& g elA AFEAES] 34 2 AR, AT, 2009,

4. 373}, “nlEA AR RS o] 43t vl 24 am|e] UlEAT) 43t
A, AT, FAAE S, 1997, pp. 11217 1166,

5. £FEAEA, “FEwEo] oy Akl wXe dF, "AAstd T, 4457
ANz, =7 A, 1997, pp. 123 139.

6. 2AIF, “oUz|Fte] 7|53} djg3h QA AN A 9, O e
A, MR A AT, 2010, 2011

7. olulgl, “an|WFe] 54 FALEAT AL, (AT, G A
8+3], 1992, pp. 469 ~ 489.

- 414 -



LA Ee B SRS B2AS B A s

8. 244, “F7RAZIA ASER Hkek AR, AT, 2010,

9. A, “s1¥ 37, AS7E aho} ou|A Aol At A, FabshaL, st
2}, mimo, 2006.

10. Ballard, C. L., H. Goddeeris, and S. K. Kim, “Non-homothetic Preferences and the

fol

Non-Environmental Effects of Environmental Taxes,” International Tax and Public
Finance, 12, 2005, pp. 115~ 130.

11. Bernstein, P. M., W. O. Montgomery, and T. F. Rutherford, “Global Impacts of the
Kyoto Agreement : Results from MS-MRT Model,” Resource and Energy Economics, 21,
1999, pp. 375 413.

12. Bovenberg, A. L. and R. A. de Mooij, “Environmental Levies and Distortional
Taxation,” American Economic Review, 84, 1994, pp. 1085 " 1089.

13. Buonanno, P., C. Carraro, and M. Galeotti, “Endogenous Induced Technical Changeand
the Costs of Kyoto,” Resource and Energy Economics, 25, 2002, pp. 11 T34,

14. Fullerton, D., “Environmental Levies and Distortionary Taxation : Comment,” American
Economic Review 87, 1997, pp. 245 T251.

15. Fullerton, D. and S. R. Kim, “Environmental Investment and Policy with Distortionary
Taxes and Endogeneous Growth,” NBER Working Paper 1207, National Bureau of
Economic Research, Inc. Cambridge, MA, 2006.

16. Gerlagh, R. and van der Zwaan, “Gross World Product and Consumption in a Global
Warming : Model with Endogenous Technological Change,” Resource and Energy
Economics, 25, 2003, pp. 35 T 57,

17. Goulder, L., “Environmental Taxation and the Double Dividend: A Reader’s Guide,”
International Tax and Public Finance, 2, 1995, pp. 157 7183,

18. Goulder, L. and S. H. Schneider, “Induced Technological Change and the Attractiveness
of CO, Abatement Policies,” Resource and Energy Economics, 21, 1999, pp. 211 7253,
19. Kim, S. R.,, “Optimal Environmental Regulation in the Presence of Other Taxes,”

Contributions to Economic Analysis and Policy, 1(1), Atticle 4, The B. E. Journal of
Economic Anaysis and Policy, 2002, pp. 1725.
20. Markunsen, J., “General Equilibrium Modeling using GAMS and MPSGE : Tutorial,”

- 415 -



227279

http://spot.colorado.edu/~makunsen/, 2002.

21. Parry, W. H., “A Second Best Analysis of Environmental Subsidies,” International Tax
and Public Finance, 5, 1998, pp. 153 ~170.

22. Pearce, D., “The Role of Carbon Taxes in Adjusting to Global Warming,” The
Economic Journal, 101, 1991, pp. 838 7848

23. Rasmussen, T. N. and T. F. Rutherford, “Modeling Overlapping Generation in a
Complementarity Format,” Journal of Economic Dynamics and Control, 28(7), 2004, pp.
1383 ™ 1409.

24. Repetto, R. and R. C. Dower, Robin Jenckins, and Jacqueline Geoghegan, Green Fees,
World Resources Institute, Washington, D.C., 1992.

25. Terkla, D., “The Efficiency Value of Effluent Tax Revenues,” Journal of Environmental
Economics and Management, 11(2), 1984, pp. 107 T 123

26. Tullock, G., “The Welfare Costs of Monopolies, Tariffs, and Theft,” Western Economic
Journal, 5, 1967, pp. 224~ 232.

27. West, S. and R. Williams, “Emprical Estimates for Environmental Policy Making in a
Second Best Setting,” NBER Working Paper 1033, National Bureau of Economic
Research, Inc. Cambridge, MA. 2004.

B4 (201218 5% 4Y), £HU(20124 68 8Y), AMEHUR012H 68 142)

- 416 -





