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Economic impacts of linking carbon markets among Korea,
China and Japan

Yong Gun KIM

ABSTRACT : A linkage of emissions trading schemes among Korea, China and Japan demonstrates
overall increase in gross domestic product (GDP). However, it also demonstrates reductions in household
consumption, and the impact of integration could be very unbalanced between the countries. In particular,
the reductions in domestic marginal costs are high in both Korea and Japan. Therefore, household
consumptions in the two countries decrease despite increases in GDP because Korea and Japan will be
purchasers of emissions rights. China, on the other hand, will experience the opposite. The unbalanced
impacts on real household consumptions are intensified when emission credits are allocated via paid
auctions instead of free allocation. This was demonstrated to be the case because the circumstances of
three countries are intensified when using a paid emissions credit allocation scheme, and their differences
could potentially hinder the cooperation between the three countries. Under the free allocation scheme,
the emission trading schemes' unbalanced impacts on consumption could be mitigated, but unavoidable
negative impacts of free allocation schemes are also serious. Based on the analysis results, Korea, China,
and Japan will individually face complicated impacts if their carbon markets are integrated. Although the
GDP of three countries will increase as a result of carbon market integration, the benefits of integration
will surely be unbalanced, and the three countries will experience negative impacts in terms of actual
consumption or employment. In particular, increases in income and consumption, reductions in
employment, and energy dependence by credit purchasers (Japan and Korea) and production reduction
and possibility of offshoring faced by revenue producing countries (China) could serve as a barrier to
carbon market integration. To maximize the positive influences of carbon market integration while
reducing the risks of negative side effects, the development and application of complimentary policy

tools, such as import duties or discounts for emissions credits, are required.

Keywords : carbon market, emissions trading system, Korea-China-Japan, climate change,
computable general equilibrium
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(B 2) AZH0|Hd EMS

e FE(ES) 7=

oz w3 7% GTAP DB 7.14}0] H&
ZFo]. o2y BA PP Paper products, publishing(ppp)
27 Is Ferrous metals(i_s)
SR NonFer Metal nec(nfm)
Paddy rice(pdr), Wheat(wht), Cereal grains nec(gro), Vegetables,
fruit, nuts(v_f), Oil seeds(osd), Sugar cane, sugar beet(c b),
YA | Agr nec | Plant-based fibers(pfb), Crops nec(ocr), Bovine cattle, sheep and
goats, horses(ctl), Animal products nec(oap), Raw milk(rmk), Wool,
silk-worm cocoons(wol), Forestry(frs), Fishing(fsh)
At Coal Coal(coa)
A+ CrudeOil Oil(oil)
A9 Elect Electricity(ely)
A7 A GasDistr Gas manufacture, distribution(gdp)
A7 A NaturGas Gas(gas)
AeErAGAIE | RefOil Petroleum, coal products(p c)
BE Minerals Minerals nec(omn)
Bovine cattle, sheep and goat, horse(cmt), meat products, Meat
EAES Food products nec.(omt), Vegetable oils and fats(vol), Dairy products(mil),
Processed rice(per), Sugar(sgr), Food products nec(ofd), Beverages
and tobacco products(b_t)
EA = WoodProd Wood products(lum)
s MotorVeh Motor vehicles and parts(mvh)
slst Chemics Chemical, rubber, plastic products(crp)
Mgk Textile Textiles(tex), Wearing apparel(wap), Leather products(lea)
LEAE Mine pro Mineral products nec(nmm)
FEA|E Metalpro Metal products(fmp)
k7] A Machine Machinery and equipment nec(ome)
71 4R} ElecEqp Electronic equipment(ele)
57| Transeqp Transport equipment nec(otn)
71EtAZ¢ | Oth_manu Manufactures nec(omf)
T Water Water(wtr)
A4 Construc Construction(cns)
=) Trade Trade(trd)
S TRNPT Transport nec(otp), Water transport(wtp), Air transport(atp)
FAl Communic Communication(cmn)
BT = Publ _Edu Public administration and defense, education, and health(osg)
Financial services nec(ofi), Insurance(isr), Business services nec(obs),
Z1EkA Oth_serv Recre(atignal and oth(er )services(ros) (0
ZFAAH]lA | Dwelling Dwellings(dwe)
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(B 4) ALi2|2Y Hi&2F HSKBAUO CHH| %, 2011~20304 TH)

71 AUC K AUC C AUC J AUC KCJ IET KCJ

3l 29.91% 0.42% 0.29% -9.86% 3.97%

P 0.07% -10.60% 0.10% -10.58% 11.70%

S 0.08% 0.14% -9.43% 9.41% 2.05%

A 20.44% -9.05% -0.76% -10.44% -10.42%

77 ETSI K ETSI C ETSI J ETSI_KCJ IETI KCJ

3l -9.78% 0.31% 0.21% -9.70% 4.65%

P 0.05% -10.53% 0.05% -10.51% 11.51%

SE 0.05% 0.10% 9.21% -9.18% -2.66%

3 -0.46% -9.00% -0.79% -10.35% -10.35%

(H 5) AlL}2|Y S5 1H2011~20303 TH)
SAAE Auee | e Aluele

A | a7} |AUC_[AUC_[AUC_[AUC [IET [ETSI [ETSI[ETSI [ETSI [ 1T

AN

AbzkeE | 1255 (22,489 | 2,138 | 25,835 25,796 | 1,239 22,339 | 2,087 | 25,601 25,609

(T, A)

NERE

=22 | 395 | 615 | 691 | 1240 | 770 | 261 | 363 | 426 | 750 | 481

(UFE! B)

((y: ZB/OA) 3150 | 270 |32.30 | 4.80 | 3.00 | 21.00 | 1.60 | 20.40 | 2.90 | 1.90
3t - | 860 | 540 | - - 1000 [ 11.00] 640 | 0.00 | 0.00
Z= 3800 - [3030] - - 3850 | 0.00 | 27.40 | 0.00 | 0.00
Qx| 470 | 530 | - - - 390 | 600 | 0.00 | 0.00 | 0.00
%% 290 | 440 | 660 | 7.10 | 550 | 150 | 1.30 | 3.40 | 320 | 2.20

ez ﬁg 6.70 | 10.00 | 7.00 | 1130 | 11.50 | 530 | 560 | 530 | 7.70 | 7.30

Pl 1= |

H]% |Zuob| 13.60 | 2420 | 13.70 | 24.80 | 26.90 | 14.70 | 29.40 | 14.40 | 2820 | 32.00

) )= [ 880 | 11.70 | 11.60 | 15.50 | 14.10 | 7.70 | 1120 | 13.00 | 15.70 | 14.00
Jul=| 520 | 920 | 6.60 | 1020 | 1040 | 430 | 7.10 | 6.40 | 880 | 8.50
716k | 13.10 | 14.80 | 11.40 | 18.50 | 1840 | 17.40 | 18.90 | 14.90 | 24.30 | 24.60
EU | 6.80 | 11.90 | 7.50 | 12.60 | 1330 | 6.70 | 9.40 | 8.80 | 12.10 | 11.50
314 [100.00]100.00 | 100.00| 100.00| 100.00 | 100.00{100.00 | 100.00] 100.00 | 100.00
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A fATE B8 2718FY A= FERITE 31.5%0] A9 AR g
9= 21.0%0] 1238 Qlek Folut U] A9E fARE AES Uehds &
e, 35o] B wiEH ARAE AlFsh=
T}7} 4.8%9] ©] wHs|] FAFShgo] Ao 2992 ZojEr) Eal 327 24| vjE&

250
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o)
e 150
™
i == AUC KOR
T =8~ ATUC CHN
S 100 AUC JPN
:ﬁﬁ] i [ET KCJ
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200 S
g
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- ~#— ETSI_ CHN
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(B 7) 23 Lo tiEH Mg H AH2i4(2011~2030E)
(SH9] : WEEE, o wiuls)

0!

271849 /387l (ET_KCJ A|u]2) e (IETLKCT Aye|2)
= BAUO BAUO BAUO BAUO
X]—L‘- ?_?:}Eok HH% Eol: EHH] % ?_?:]Qll-‘ GDP EHH] % ?-Otlﬁok HH%E}: EHH] % %?:}Ql}] GDP EHH] %
3 743 6.6% 8,391 | 0.033% | 650 5.7% 12,096 | 0.048%

== |-2,371 -1.2% -26,071| -0.021% |-2,130 -1.1% -38,609| -0.031%

AR | 1,628 8.0% 17,680 | 0.016% | 1,481 7.3% 26,513 | 0.024%

A} H8E 359 PRINE APAY US| A9} 06012 RUUG
AT 1%RA QA PR A EEPL FOIET Qo LEERE F

R

1:‘0[1

2. viEd 714 2 337 diEd A

A EY AL 9k B9 A7 T REY M ARl Y £

o Holal T=0] 7MY W2 ES Y =2 31 aES e

z7]

o2 AERE FAEEY 49 Hoh AW HiEd 7Hge] B w4 F4

He. sige] 49 fAA Bot iiE A1Fo] B4 FAEE el 3

of: 7| FdEEol gafofert 2 A AEEe U EN Hisd
o) 488 Z7M1717] HEeR BrlE

g5 A 35t A4 HiEE ARA =Yl wE wiEd & AdqtEs 39

79 2011~2030417t OF 743WUFE(RAPH A E= 650MVHE(TTAISIEA) 23

A7t o
(o FAEE, ol @%%91 BAUO Hj&3] 6.6% 2 5.7%0] Aot
opolu, olol] W Flohe 8391ujTHE SFGDPE| oF 0.033%)3} 12,0067
CHGDPS] OF 0048902 eIt L] ALE oF 1 CRUHEG AN
EL 1481 MUHE(RAREAD) 429 BT 2ug) & Ao BAHgon, F
T2 oF 2371MTRE(GAATIA) Ei 2, 130MTEFADIANS SufEd Aoz
ARk 279 SojEo] W wejole 2011~203017F oF 26,0719y B
38,609u1-20] Algtat, GDP2] 0.021%%} 0.031% 0] B AoZ o ZF )
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3. 78 BAARE I9F

<E 8- A HR § % U 379 A8 GDP % 42 spALue] vHE
o

Y= Hoferh A WA vl ANAl Al A g5 d 3 B
WA 7 AT (FEERAl B oA Ald=e] 4 GDP &S &
olF= AIE Hnh gt Adke 53] feueke] Aol FEAI oA |

S7H7E SR EY 4 GDPo|| B4 = miAlE widole R TE

[e) pis
AE THA AN Y] A FAe Hop A7 o] Tt VA AR E STt
AZIAY E daA7]= FFE UL ok 53] gkt d29) 9= AA 7t
Alaxv] o] viEH AR A Aol E+-etal S71eke A3HE UEt AL Q=]
ol o5l FolAE ARt olFuiE e 7ol Atk A& Holge AolthA)
(# 8) AlLtz|eE A& JtAlAH] & A& GDP FE&HBAUO CHH| %)
AA7HA 22H] A% GDP
2,1 | AUC_| AUC_ | AUC_| AUC_| IET_ | AUC_| AUC_| AUC_| AUC_| IET_
K C J KCI | KCJ | K C J KCI | KCJ

Els 0.4% | 0.04 | -0.05 | 043 0.14 | -0.08 | 0.04 | -0.04 | -0.08 | 0.02
%= | -0.03 | -0.04 | -0.03 | -0.10 | -0.01 | -0.01 | -0.29 | -0.02 | -0.31 | -0.33
g | 001 0.02 0.09 | 012 | 002 | 000 | 001 | -0.13 | -0.12 | -0.01
A | 0.04 | 000 | 0.02 | 0.06 | 0.02 | -0.01 | -0.13 | -0.07 | -0.21 | -0.16

ETSI_ | ETSI_| ETSI_|ETSI_|IETI | ETSI | ETSI_ | ETSI_|ETSI_| IETI_
K C J | KCI | KCI' | K C ]| KCI | KCJ

=

3=t | 0.10 0.03 0.05 0.18 0.07 -0.15 0.03 0.00 | -0.12 0.00
= | -0.02 | -0.28 0.00 -0.31 | -0.30 0.00 -0.31 | -0.01 | -0.32 | -0.36
H | 0.01 0.01 -0.03 | -0.02 0.00 0.00 0.01 -0.14 | -0.13 | -0.01
SHA| 0.01 -0.11 | -0.01 | -0.12 | -0.12 | -0.02 | -0.14 | -0.06 | -0.22 | -0.17

4) PF4- AEAQ0I0)L SelLteke] A A olFFe) Ths Aol e HelF: ek
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N7 FEEFES FAE At sl vews B 3] SAl
=d AdAE AMFsh= BFole wEEn 5 AUC KCT Ayz|eef A7t
ETSL KCJ Alue] e Hop A 7HA|4n|ef A7 GDP Wmof glojA o &2 4t
g HoE:

=A| WS Ao =9 3= HAo A GDPE S7HAI7IU AR AnlE
DA e EATH<E & F=x). 7R viEgde dsHA He =t

Ui o] A GDP7} F7ksh= whd, #iEd miE=o] He S5 Aitdss da
SHA Hef. whdo] A aH]of glojAs HiEH M=l =t d2o] A A
ah= BHH, F=19] ¢ S7kekaL Qlet ol#jeh A2 wiEd WY=9] AL wiE
A BA5A7F oFshEE A } |50 Fashe vhd HiEd o]9]e) A7 &
A2 Akl weh S F71eh] dlimeloh o, o 9jF L 3 =

d 7EA shollM da22 g5 A HiEd AA AP A% 1)
= Ueidi=tl, ol wied <A

A2) o 2 Zoz sjetalgly] ujiolth< 9>

o
[

(E 9) ot-= - & 72 320 = AXMX F&H2011~2030H)

?:,—_:‘!_%]_%]_ é] %@1—7:1 UH llj‘}b]'?a]'%]'
A A | FE | AR | WA | W | FR | 9= |
212 GDP 0.10% | -0.02% | 0.12% | 0.05% | 0.12% |-0.03% | 0.12% | 0.05%
AR 2 0.09% | 0.01% | 0.44% | 0.19% |-0.17% | 0.04% | -0.04% | -0.06%
M EAE -0.15% | 0.09% | 0.35% | 0.18% |-0.29% | 0.06% |-0.03% |-0.02%
Al 7HA| 4sH| -0.29% | 0.09% | -0.10% | -0.04% | -0.11% | 0.01% | 0.01% |-0.01%
55 W3 -0.26% | 0.06% | 0.05% -0.16% | 0.05% | 0.03%
A = 0.81% | 0.04% | 1.08% | 0.33% | 0.60% |-0.08% | 0.71% | 0.16%
A =4 0.34% | 0.16% | 0.31% | 0.22% | 0.23% | 0.00% | 0.13% | 0.06%
A Bz} -0.02% | 0.03% | 0.13% | 0.06% |[-0.05% | 0.01% | 0.09% | 0.03%
5 5 -0.07% | 0.02% | -0.03% | -0.02% | -0.03% | 0.00% |-0.02% |-0.02%
x4 -0.35% | 0.05% | -0.67% | -0.33% | -0.28% | 0.03% |-0.50% |-0.25%
2 A AU 2.0] BBk (%)= AUC KCJ Alutel. oj] IET KCJ Ao wat
Sold, FAEY Ay e st M-S ETSI KCJ thH] IETI KCJ9] ¥Hske<l.
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<3 9>of W= =4 viEd A7t A GDPo| n|A= FIFE i}
HFAlo] f/dQIA] IR0 wE A detA|A] ghout, AE Ao niX=
o 273 Ale] ek ulmA 2 AolE FUAIT. AQ GDP 7|E0E 33
R A S8 3% B S0 % A 21 4 5o ol

d GDPE °f 0.05% S7HAZIth =7PEE & gl = d2s
~0.12%9] A3 GDP 5 a1t} 7| =™, F=9] 79+ 0.02~0.03%2] 3}
oAt o, =4 wiEd Azt A o nA= JFE
MwE A e Babee] Hen JujEoR ujn 18}&
47 2n) ZRa) Adme] A0 001% 27k o] A9 0.11% 2ol
T3] A S 0.09% 57 Pt 0.1% 74, 2 0.29% Fag e
3% Qoo OIHE Falgel A R wiEA AR 8L Adanls
0.01% H2AZIATE f/d78m o] A= Aol 0.04%= F7hskal ek

85 =Al i Aol wE A &u] Jaol oA T A5

0.11% Zraxofl A f7d78m e 39 0.29% o=z shefo] A vjFole (7HAE4
50] 0.29% stolA] 0.15% sttom FagFole -6kl aHARE7HAS7}
0.17% stetoll Al 0.09% 402 F7hshl7] Wolth. o|eid Age Urel 4
= fARHAl YebdaL Stk R/ me] B9 aHARE7ASTE AT wiE ol
= A &l ARAZE g 7HAS SEA7) AL ofof wEl Y, Tk, FEAE
o A|(chax]) AlE2] 714 0] stettol= E5tstal, 7HA|4xR] 9] HISo|
ASFA, =4 st A, 335 AL 59 7H S AsA1717] dieelth 12
3 TAYO] A 9] F5HIKEquivalent Variation)o] QoA %= g2 3=
A 3-8Al 0.26%2] a5 UERHIL Stk o= A 4n8|o] vt A9 ha
2 o]ofil 740]‘?‘1 sfe] Hi=de] o] AH GDP F7leh= 344 Il &
Tokal A SHIA HEEAsHA] o2 IS 2T THsde YERle Aol
o]o} o] HE:'I‘]—’I A A7E A7 =7H] SAEAE 2 5 Qo=

Babiker ©](2004)9 A% x| 4% B} QJc}.5)

o ofl

mz

(=)

1

(¢]

T
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=

o
ReA
o

ReA Al R
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o oY o

5) Babiker 2](2004)= A7} LA7kx WiZ AL B2 QzE HEO] o]ololE 75}l 7k X4lo]
TS AANY - Y2 HoF) o EEL A WEA A} woAxAT MRS ATAE
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(B 10) 7HA zIBAH F=E 714 Hal(g=, 2020H)

A EH Al

o) BAUO dfju] W3} % o
.?_}\5] [ere]
47 TG S | ey
Abele. BAUO | AUC KCJ | IET KCJ | ETSI KCJ | IETI KCJ | IET KCJ | IETI KCJ
@ | ® © (D) ®) () ©)
3}t 1.60% 0.63% 0.27% 0.09% 0.00% -0.36% -0.09%
FAAEA | 17.18% | -0.46% 0.00% 0.35% 0.23% 0.46% -0.11%
A9 1.07% 10.59% 3.62% 0.18% -0.09% -6.30% -0.26%
ZA7EA 1.25% 0.72% 0.31% -0.52% -0.10% -0.41% 0.41%
3= 0.00% -0.12% -0.12% -0.12% -0.12% 0.00% 0.00%

A=z} 1.89% 0.16% 0.08% 0.24% 0.08% -0.08% -0.16%

HH 4 0.00% 0.34% 0.22% 0.00% 0.00% -0.11% 0.00%

Zol- o ZA|| 0.09% 0.35% 0.09% 0.17% 0.09% -0.26% -0.09%

A GAIE| 1.14% -0.37% -0.22% -0.48% -0.26% 0.15% 0.22%

T 0.24% 0.22% 0.11% 0.33% 0.11% -0.11% -0.22%
ZA= 0.02% 0.10% 0.10% 0.19% 0.10% 0.00% -0.10%
L 3.68% 0.81% 0.20% 0.10% 0.00% -0.60% -0.10%

A | 1.66% -0.11% 0.00% 0.11% 0.00% 0.11% -0.11%

A =2E 5.78% 0.00% 0.00% 0.17% 0.09% 0.00% -0.09%

Al
A7 | 3.53% 0.00% 0.00% 0.10% 0.10% 0.00% 0.00%
FEAE 0.08% 1.98% 0.81% 0.27% 0.09% -1.15% -0.18%
FEAE 0.20% 0.58% 0.29% 0.29% 0.10% -0.29% -0.19%
AEL7 A 0.27% 0.10% 0.10% 0.20% 0.10% 0.00% -0.10%
A7) AR} 3.84% -0.11% 0.00% 0.11% 0.00% 0.11% -0.11%

sl 0.05% 0.00% 0.00% 0.10% 0.10% 0.00% 0.00%

ZIEHAIZY | 0.89% 0.10% 0.00% 0.20% 0.10% -0.10% -0.10%

A 18.50% | -0.10% 0.00% 0.40% 0.20% 0.10% -0.20%

541 3.54% -0.39% -0.10% 0.29% 0.10% 0.29% -0.19%

TEAS | 1430% | -0.27% -0.09% 0.36% 0.18% 0.18% -0.18%

ZIERAH] 2 | 19.16% | -0.38% -0.09% 0.28% 0.09% 0.29% -0.19%

ot 100.0% | -0.07% 0.00% 0.27% 0.12% 0.07% -0.16%

F 34 S AR GF F G A ee] MSHE(HE AUC KO Anee. of
] IET_KCJ Ake] 9] wakgoln, st Aute] oo o ak&-2 ETSLKCI o
u] [ETI KCJ2| Hal&9l.

A 7Ktax interaction effect)o]] FA A Q1 FFS 7]3] 0 2 A Bhagwati(1969)7} A|AIgH F-A3} Ad7fo] &
e 4 glcka Bt
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(F 11y 337 IS AR S2o| M2 ofuiX] 49 B X|E HEHEIE, 20304
R FREE

T TElauw | aq | DES L TE | aw | e | G5

AEk 0.85% | 16.51% | 17.50% 1,777 0.63% | 14.75% | 15.48% 1,544

45 0.64% 1.69% | 2.35% 3,626 0.51% 1.41% 1.93% 2,975

A7 1.36% | 7.98% | 9.45% 1,553 1.13% | 5.59% | 6.78% 1,148

A - - 3.84% 6,957 - - 3.13% 5,667

Z: 33k Wi AR BAK o] wske 2 wslolg e,

<E 10>2 2020 7|3 90) HEAu] AEY Fo AE JaFS HolFiw),
20201 713 Aukeoo] 2l v Aol A Lehhs Aula 4] Ao
2T AN GO (FAH Aeles] A9 A5(E PIHe A BelE
ok B AT Alhee.0) A9 A iR AR Ee] melo] Avd BHE
G)Z ShebA7lu, EAZEAS] Fhzo] tha ARsTelE Beka ojiEe] AE
u A9 bzl sletahe & 4 gtk

oY A WhEE Ade] =L wiEn W] oA e Tl F4
Aol olg A (FARREe] WhE o) Beh) Aula B7h A5 A A L0 )
2o] 2212 o 27 el Aak] Wrseh (EH MET F] A9 v
o @po] EETH. ol $AAT &Y ANA AREE A T F
24 AA AA} Bste] (F3re] Al Yol Bk Tl o
RAE (RAUSE BT AU AN A BF 95 1AL U8
A& 7Hs Aol QIeke W AXSHE Zolth BE RARR W& Al
o= gHael GlolAe] AF ] e, F 4 47 GDP stefe] ojet <
o3| awA F 4 Glek WA, SAANE Be 2 ADATE Al
9 337k QAL Tt AR Qlold BF ATt Ald a4k SelS
s17 wkE 7HsAdel e

Sh <3 9>1= 337 W& AR AV} BT QRO 18-S AL
0] A9 FAR 9154 F5AS BelEth ol wiEH AAY A 9

_

8
jus)
==

|o

2 e 5w i o
o rr Ho Y
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2 5o gagE B840 7P B QR A9 BaslAL 37 s
A vjelstel g oA o X 4l ShjA7| T
0] o] 82 AT ATE W B Hiolth. X, ehaAlAe] A AAL
UES: HH?HQ APBES FHACIE BT BATES B Sagory
ofz q> TER WEATIE A4S 2efd TeolA Amus bl Zol
s IE G EEote (B S [EEAPA EIS |
%) ] 4] g
EF < 11>0] LrEhet ule} Zol, 3t - o 337 WS ARl 2oL 33
o) AIYRE WiEF FF S22 WK PLOIE BT BTt o] HL
S7ol Aol oA o] g-L EAo =M 33 AR U] AEE FTHATE &
5 YERATE oliz Tha] 34 oUA] 7HAS ASAI7IA He, St e
A 3t ouA] 29lo] F7hek 429 74 A5 EA10] 27 =o] ofx) 4]
ofo] 7] ST Hek AlBeold £AZut ko] 20304 oA Sqjote A
g 4G HAZIAS AL Z 6,957 NHE (FAAHIA]) E= 5,667 UHE (FRAFSE
Al E7H7)E Ao BPESIc olefat AAQl At ohet oux|
AR ARTEES 23 Qe o] A A ouX AHEAdse FAAREY
slet 5 Z7h4Q] o] AwslA HTk. Edmonds ©1(1999), 71-871 - 471 5(2008)
5 CGE 23g 0|83 U2 ATolME e 34 7 444 71 ok =2
7l W7bE v} ok 337k W& ARA] Qe A oA AT
oux] 4n] F7lebs Had ke MR o AA0] A G vd 7}
540] 9le.

[‘E

4. WS FUAZEA 9| daa

QoA AbE ujel ol 3% o WiEW Ae] FIRE AA] mHE mke
B2 vjelstel SHe A9 A GDP S7lelE Bska AW el 24y

6) AlEdlold Axf, 37t wiEd AAY =Y (A7 AU 9] He) &5 4o 14} oA
ZFETH2011 ~2030E)2 212 3.4%, -1.15%, 8.18% WSIA|7|H, 33 A= 0.26% Z7FA)7]= A
o= B orh
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A el HE e e Foo] AR T glow, ua
& Waxman-Markey ol 35 ) ek, olel 9 SQATEA 24
o muHoRE TS Agheeo] Exloleha AT gliu], of | olfolA
£ st WjEd 24 5o ) 74 BEE ‘?_I*é%}% gol
SAsheha sk obel i WEH AR
HLbA ejst A3le] wubrt of g ek AQ1X), 123 g
o] Jejet 2A)7F A Al A heks 24
R ES S,

olgol e £ 71X §79 WE SAATEAE FEDTE s uiEd 4
Qo] TAIE RalgromA 429 FRE Folt Wolrh WA AL &N 5

o FAQl ATEAS HsHe AT AubHlE), FHQ ATEAL A AF

2 2
o PIHE B9 SugtanTio SARE S ek 4 olrks Wold i 4
Q) phle) EAE Bl S ARk QAR JHsd) B 4 Qlrka WRHECL) e
ShbE ulE el Aol el ST ATz HEN £ S
WA AW OR Spe] FaE fEsHE AHolth SoulEUe TS
AAZ 28H el glout wl At A kel AAEI G Aelckd
SouiEEe) AN WjEN FA| A B A4S AA HEN 7wk

7) HiEE ol Wigt A AR 229} viEd = A9 Bk FYUSHA] o4& 7HsAdo] AT (&
A5y PolA). e o2 YHo2 AT 1) ATINY YA 2 e el
A A Es iiEd 7R EA 3 Zolt}. o] AL &S —’F%OP— =7F 22 71YolA e
3ol Briel B At} . LA M S A ole] A A A
skt ZhAA0l2 B3 £7b4el 40le g 4 gtk webd wEd Sl Yasis Ao R
el At YA 39 AT T Sl 4 Aol HAs o5 % el 3
S Aol ek, W, WAl RalS e 9 RS ol 49 Teft of5o] % Aol
A4 Z712 Lk Eink oleldt 1S nelehA WiET SAEh 2AE wsHe Aol o
Alghict A RIS o) ofaiat ] AAROIZ Qg O|=E A T Aolth o} AAA
o olejg 247} ANBE AL oL gLt A ] W& Aol dael Aol uet Fag
o4+ 328 sl540] Ak, BE WTO 4o0l9) 5t ol 5 A AAH BAHol gl A7
/\ oh:].

8) L9 Y =29Z Kollmuss ¢](2010)E #1sk 4~ it
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53 AT S| AuEd o el MEST PRI
waa | 79| 79 | &9 [ 29 | 29 | #
daa pa | ST D uaw | e | waw | e | wae | waw
ARG | oo | 20% | 40% | 60% | 2HI20% | TAM0% | BAI60%
185 g | aa | oo | =23 | =2z | =2
PR Aol =
Pﬁ-,—'— 7.39% 6.24% 4.50% 1.62% 6.49% 5.65% 4.85%
CO, vj&
HH%?& 7]—75],(?_]—%) -68.2% -60.2% -46.9% -21.5% -62.0% -55.9% -49.8%
A1Z GDP 0.07% 0.06% 0.05% 0.04% 0.07% 0.07% 0.07%

AHZHEZIA]S | 0.09% 0.09% 0.08% | 0.08% 0.09% 0.09% | 0.09%
AR 7HA AH] | -029% | -025% | -0.19% | -0.06% | -0.25% | -0.21% | -0.18%

55 W%t -0.26% | -0.23% | -0.18% | -0.06% | -0.23% | -0.19% | -0.16%
A =& 0.81% 0.72% | 0.58% | 029% | 0.73% | 0.66% | 0.58%
A7 44 0.34% 0.30% | 024% | 0.14% | 031% | 0.29% | 0.26%
Az Bz} -0.02% | -0.01% | 0.00% | 0.03% | -0.01% | 0.00% | 0.01%
LF I -0.07% | -0.06% | -0.04% | -0.02% | -0.06% | -0.05% | -0.05%
wezA -035% | -031% | -0.24% | -0.10% | -0.32% | -0.28% | -0.25%

%0 330 S i ANA (§A 712) A8 Alukel e(AUC KC) thH] gko] mx)
£ 9R2011-20309 BB S &R ekl A9,

Mol &Y AHE Solml ATE WYAZIT ol B4 U

e E ogke shid, oleja W4 3] HigEE A

<3 12>= 3597 wjEd AA =Yl wE o] ot HiEH SUAITERA
o] Ajeo] ma} o @A GEtA|=A] BofRal 9tk dh=re] AR B CO,p HiE2 3
=7+ wiEd A &8l whet 7.39% F7FsHANE = JuiEdel et %
Lk YA|7E ool whet sfEEe] FHeo] Aaskal Qe &, v 9ol &
25HA "ok =3t e=0] ] siEH 72 357 s A Al 68.2% BFEFStA|
T QAARER A O] ASte] whet shekEo] A AAsHA Hok sduiEdel sl
60%2] RS A8 A9 o e SUFS T ST 1.62%7H4]
Haste] viEd 7% 397 wiEd A ARk 21.5% st H] 124 "

831



™
0f0

~O

Gl

B
]_

L
1

QIO TR

N
o
P

Bo

N
Nlo

d 7 me

=
=

Bl

N

7 3=

13
=

7HA171et. oo}

B
&a
;OO

7o
4

SRR N DERD

ma

;00

!

g7l

uebd Zlo =z grHeEh i) A3

295 a9E

t. 58] 2=

S dA o o

K

i

W
J)

e

e

ol

63:

3o

AN St

F

HEA] AL A 9

) A

=2
T

()]
=

=
=

T

AR FAAIZIEA A e}

;OL

1
L

S7H

GDP9]

Qle] 79, Flgo] 60%Y W 47 GDP

o] wrolx| i

AA AL 0.29% 7o)

7l 5712

Z7}ol| A 0.04%
A 0.06% A= AR GDPO

0.07%

L
.

7HA| ek A E Hot

=
[¢)

afo] ©% FEelAA ek

ﬁo

& 7H0.07%

o
2 TS (0.29% ZHAo) A 0.18% 7+

Z] A

A 60%] o

)7k Az fAE

)

—

e

o] 3

=]
TRE

=
—

o 7A Al w

=
=

i

k3
RS

s A

337 &Y AR Ao 3 Fa

—

59

I

o}, whebA ot
bl S}

)

]

o3
&
B

GRS

)

BN

Giv]

#ytope} 1

ZH
2H

A 5y

o

i

A FAJof| ofof| uwh

i

2~
T

Th Aol A e A

=N
o

A7)%(2010)

(2010), &3

832



L olF Eo A1F ujge] ZRs Aol SelE gtk B SYTA S99 H9E of
2 Q5 590 A o] FERThE TR AR BAIE A
wrh g3 AL SAsked F744e 7]0l2 & 4 9 Aolch w3k gelAle]
BHANE B2 B O e LYl 9o SuuEn TAENY JFR
o} Al B A ATHE U Qo) webd] SlulEd 4ol A auc
HhEd SABAS B3 B G gebt uoh S5t ocko PEY Ba
7t Qlek B8] A5 ATES Fa olFuT EukE stk Wi 4w
o Aol o 2 % glck F7HRCHI)

b, Wi SYRREALG A DA Ao B2 $H TS Bt
7] §Jet E ok deo) 4y #E&EH Qo] 22159 237 AAG Awot 2

W A W 050 A4 S olel e 4 4
A Qare 29 4 ik ko) 237k AdE Aol He} Lol WEH 495
(o ) YOI FUSE M) FFol T e el sk
A 27 2aeke aUstel 54 Aglsk AL 2 el Aol
.

iy

HEE 59T V1 £ ISR Sl HAHE WaEoR sy At
A7 4= glehel Bt @AHel tiete] B 4 9 Aotk of A9 waAe) o
AL WA ARl Feh o] ol PomA AWA A%} Hud i &

2
=
e

9) 2 2179 Altele Aol slof) SR PUAES WET SolwAl AAE A4 wmstlo]
= ofe] 1A BATE S 5 Atk S S0l quE Tel 40% Auelet wE S
S0t 10 Wt) A Aot A e Was) uiele s A W dols 2l
wg 4 olth SHAE olqo] BAAIE 2 o) EA SAUA (GeFael Akl oo} vlaet
o) dAdon 43 GOPE @ garlu, H 4nlS| gaEe B Solrt AnE AT 4
SR AT 4 ATk 8L T 5 Uk ol S 40% TS| AP0k TA| 60%
AUl 2 b5 v|mel ) Bels 2 ek, ofeje vlie] A% A FAABS 4D Exjof glof
i feleh AnE GRS, % TEe) QolHE gadge] o A Yehnz BE
o 4| Azt e} 2ol A sele] BAl AL Bol oleiet RAH AL P54 FHoR
olskst gg 7} gl

10) W3l Selzbe] A9 WIO 5 0 eshal ol e Aol 4719 5 A olee
AR L) BAL 2R Fele] A SRR APIE S Y, olof e Ft
el WEH AEsL Lasi

833



™
0f0

~O

U

Iv. &=

I} ofof 7|23 =4

T Y o= Fr
o Aeqegle] 2

FEEERE B

Azt 271s]

g

s

3l
j=

Z

27 ARAY #2

3l Wl

=13
=

hanl

4 =7}

I ot ofof whet 7A

[

A 37l=re] Aol = A

H
o

5 ol

=

U AHAIES =AA A 7ol

=
=

CERSORY

337ke) )

e =7} 5o

AFE

b1 9l

2
ofH]

U AAE AA Al s A2

=
=

o]
=

3

S

I

= AHA =

4 AA AAE N

o 57

=
=5

)

b e 2

2 Aws

ok E3h F=o] 247k 1A

s

1

330) 94 227} WS- £0

d AAL] A

Al

Aol gHl= ik

tehs

)

[e))]
=

o2 47 GDPE Z7hA71A)e A

S
)

Al

=334

=
=

3371

sHA Uebg
P wle st

S

e}

_.w_
gl

oF

o] g

Aplgol ol S 2l

E

;OO
o

R R

| =izt

1)

ol et &

7k

7h7IE

= =
= o

A= A4 GDP

]
=

el

i~

=
&a

;OO

AZIA =, S=9]

ol fd7gHell

CEST
o )

:{r.:]_
A=
-

21817 i, of

=4 AHA

37

[e]
T

]

<H

ofF

A ®r}) o

834



stoll Al 3=3t viEd AA AATE 3=7Ee] A AbelE B A e 2N wiE
d 7431%1]91 AAE T 3=t @Y 7S A 5 Sk 29, 7T
FEEd ARAIETE AEEe A 357t Hied A QA me Ad &
< (778 e] -9 Hrh) 3=t Ewt® A AAEQd S AA7E 2A
dobd o o, FAEY wiEd ARAE A FAE GFel 271 fiZel 3
=3t S AAl A9 FAge gekel] flsl FAEE viEd AEAY =
= A2 AIAOR 35 Bpof HigtAehA] of2 ANE 2T 5 Sk
=t A2 B =A wiEd 7HWH =Y %LHXJ,"

ﬂl

2 s/M7Ie e 2RI ole oluA #%194%5 7k &7t e, 18
of s, Agha AR 2Ro off) X[ S5 Sl AV|HeR R Jde =T
o ek o]HF FARES estely] fld W e® ofuiEdol Hidt Elol
el ALt &2 FRedo] e mabael gidte s k=it

o9 E4EANE EdE & u FF 3 F- A 3=t FdaAF dAE =71
HE Rt Sl 23Rt 9% vAA HE 23 4 vk 2 F-d Wi
A AA AA Al 35 AA Q] A GDPE F7HAI7IE 4 F a3t lol
T Eohal AAR Qg o] =7t 7 BHl7E Ewtd AU 28 A vy 1
& 9 SHME FRAE AATE 3= AAHoRE 03] RAYAY dde =
A = ks oM HEA]l 8 A R aypths "9HSks A2 ofyth 53] HiE
d =l = A2l A5 4H]- 3G e "W ouA] oER UL viEd
HE= Tl AL A B oslje] o] T2 31t BaaaRe] dA|le] Aol
8oz 2 & Qo 357 gAY AAE B o 8H auE AR A
SHHA AdElE FE4 avE Hashel] Aside wied o4 BAY sUliE
ST} 2 B ARl A A go] Hasith 53] viEd Al
el oo whE A U= oS e A FHo] 28 Favt 9lew,
dEoA F4 F 223 LR Ao At Zo] mujollA w2 FAYE RS
I e A 7)) ET AAE = Sl AEAANEAe] HEE daTt 9l
ok =l HiEE ARAIETE AR Aol =ddtke AAIStIA, =4 A

835



Hao] S 20T A
tju]tolof s}ui, choFet Hgt o
723 ANIEE FAo) e welslolof @

upqutoR o] ARA R AT0] ARo| GTAPo|eHz S| glolgo
KEI-Linkages2H= 49| welo] u}2 Azjo]w, E3t 2 Aola 7148 Ay
ol @A os ARE AsAel |zl Brks A A £ES 98] A

e Aol w2t A sfA el dutstol] Fof7h Hasite HE AAstaLA} itk

836



HE | KEl-Linkages 2&°| 31X

(33) KEl-Linkages 2&Q| MALE

AEE(XP)
O.P
FEYE E3(vD) F7P -0l A] E3A(vA)
SEUE(xAp) (r)  AE—ovA EFNRKTE)
/_\ /\
TN (XD) =YX MT) AR EZIAN (X Ep) AL A BN RET)
/‘ o /\ /‘
e g (rr)  OTUA SFE 8 Ak ryD) FERAERA(KT)
SQ(WTF) A Kv) EA(T) AARA(F

KEI-Linkages %3] AA72E theo] 193} o] A€} BE 74X
SlojEke A(CES) T4 7P

1 FAFUE 2 PHA-AYA E3A 2

NDE 9% e FUNEYS BT 282 Uehiu, PNDE ND,9| 7H4S

837



oy
0
r

eI, VA, SR BeE debgel, PYA, = ol9 7HAS U
ehdick. ofe] Ak v ARG (Vintage: Old, New) Lpehich. PXo, = XPu,
AYAbell 28 E= H” B8 Webdh dA] Rl agulgo] glral
ZPREER Fatug2 AHEY A "k XP= TS Abew g UE
Y PX= AEE 7P7ﬂ(ﬁl?<*)e UeRdth 4] (= A-ANE=A, S AR o
& 78S yERick o] Aof|A A T HF 9] S AF(Total Factor Productivity)
= YEH, of = SRAE SAet PRl v A St A e
S Uepdith off & FAEAN FUEUE B3A7E ARsks HIS Ha(share
parameter) S WERH, o= FALEOIA F7PHA] £A7F 2A[8l= HlE B4
2 Upehiich

[ PXv,, \ 7
nd <O-Z.z:71) LU ]
ND, = Z (AT) (7PNDZ- ) XPu,, (1)
VA, =l xPu,, (AT) " V| D20 " 2
LU ai,v vi,v q PVALU ( )
1
PXUZ- = 1 71d (PND )(1*0’,:7‘,,-)_’_ Z)T;(PVA (1*0',{4:)] (1—-0?,) (3)
T AT T,
PXXP PXUZ oldXPUz old + PXUL newXPUz new (4)
AR HZ7HE PP AR 7HA O AREEA 77 F7tE o] A HTh
PP, = PX,(1+7) (5)

2. $7PHR-MA BEA Aex S8

AP A BRI TSI Qe B AR B3] ek
ool Aol fAret IS Ea thewt o] E&HT:

838



ron

S BAAY AAe e 24

PVA,, .

_ l UG
- ;ai,v( A I/V, ) VAi.,v (6)
KTE,, = o (Ve iy g 7
PKTE“} 1,0 ( )
1
PVAI = [ ?TPKTE}; of.,v_"_ Oé/l,jm (A W;)l*(f;_w] (1*05.,) (8)

AR AL HRAE AR, EX, SR AAAAR TAE CES @l 93
A, Z7re] 409} Baul§OHA)e thewt Lok

PKT,,

t UfL—l v ol
=20l (X)) pr ) KT ©)
PKT,,
f: f f\%iu LU \O;, ]
=250l (g VKT, (10)
« _, PKT,,
Ko, = af, () () KT, (11)
1
PE 1*(75_, PZ—; 1—o" k R 1*(75_, (1*(75_,)
X4 ND,| PND, ] (13)
nf,i :an N il A N\ a4 '
et =t B i pa,
o
PND, = | Y, [+ 2 P4, )" 0] ) (14)

nf

3. AR BaA @ =%

AE-of| U Z] B3} A|(capital-energy bundle)= oY Z] EgHA|e} A2 B3R
2 3% CES ol 23] AATE Zbzhe] 2.9 At-of| v 2] HekA o] ]
201 et e

839



oy
0
r

1

PRKTE,, = ol ,(PEp,,) " +ao" (PRKT,,) =]~ (15)
XEp, =a’,( PRKTE,, ) RKTE 16
Diw = iy ~ PIp, i (16)
RKT . =a'™™( PRETE,, Y RKTE, 17
LU o ai,v PRKﬂ1 7,0 ( )

RKT,, : AAAuAAE B3k 4,
PRKT,, : AAANAARE 254 714
RKTE,, : AE-oqx] Ba4 40,
PRKTE,, : AE-o]qx| 257 712
XEp,, :o¥A 2 4a,
PEp,, oA 23 71

oLy -2 Apolo] Tk A

o PEp, oil
ep ep \Tin— 1 8%
K= Slotn 02 e, [ "
1
1—0® | (1 on)
(1+7i)pa,y |0l
PEpi,V: ZaiszE )\;p : (19)

AFAHR&D)O et S R(¥Ap vy )2 FEYARA(KT, ) 58 W ARAY
23] FVA(PRET,, )& CES 4] wet ofehol o] 24k

KT = ot i (DA o 20
iyv_ai,v i,v PKT; ) ( )

, no_ PRKT,, o
Xpayp. = Bl NP?) U RRT, <] ' 7@

A
(1+ TRND )PA RNDind

840



ro

SY EAANE HAe mEEn 2

(L+720) PApap (1 — o 52). (= g0)
« RND RND \ (1-03, )](1 ) (22)

— [kt
iU i i v ND
X

E 0k wE 99 1 (o 49 w5 HGA w5 e weh A4 4
(22)2 $3Y wESQS Uein, 4 (23) B8 QTS AYT B w

_ AW,
LAB!, = alt (0 )" VL) (23)
) VVM
o A+7) W (1=
AW = P 24)
l 1,i

Aot 7HA|household)s B4, 1%, Ao HFF BAFS $9 0% Ptk

YH= Y (PT,TD,+ PFF/+ Y W, ,LAB,+ Y R, ,Kv{,)— Deprec (25)
7 1 v

YH : 7WA5), Deprec: 7M7Y

Deprec=§' PFD,, K (26)

Vi=(1-k")YH (27)
Yy mpe;

XAc;,= Popb,+ X 28

i p0; (lfmps) )P, (28)

Y, = (Y'= 8"~ Pop Y 0,(1+7)PA,; (29)

841



oy
0
r

S"=mps, 5, V" (30)

endo

Sendo* LH}\H Z:]1 Xi :%1‘}\6] 63:

TR
MpSendo = MPScal + mpslagcoefmpslag + mpscoef X T}?O /CP[ (31)

TR: AAR7VE, TR, 71%A% AE7VE, OPL 2B 74

7M7) ol9)e] HFAuAel et A ool o] AugtTi(Pi ARt 71
2 o]Rodl Wike] ULE thehirh.

XAf,; ;= ol [FDvol, (32)

PFD,= Zal JA+7)PA, (33)

. s
5. 3578 9 55

s

0l AR MO F7H a0t AR 4|, ARAE W FAZ
o3t 2F5R R o]RolATh BE fat 77 F FFAst £UAR o] ZojAc),

A=Y XAp, ;+ Y XAc, ), + D XAS, (34)
J h f

U SFEAeE Aol tigt ofd® =89k 1AL ofdel o] Ak

7D i (35)

; PAN ,
XD/= qaf XA, if "< oo
PD,= PA, if "= o

842



PA4; ™ e m
XMT,= « (PMﬂ) XA, 1f o™ < oo (36)
PMT.= PA if o= oo
XMT;: QA4 tigt =48, PMT, : AA 714
P |/
{PAZ- [aiPDi ’+amPMT if o< o0 37)
XA,= XD+ XMT, if "= co
ool = A 7+ AE S| Qe A=7HA AFeitd A 7135 &2
P)E ALgehER S,
L oy —L
WPE' M(1+tmargmr‘z)(1+tur'rp7],_i) A R ) "
P]L” EAA/ rp.T, z( L 75081)€Tg7,p.,<.i ) ] if o¥< o (38)
tmarg,, ,; - A oA TR FAo tigt FAFulE
tar,,,; © AG oA TR Foof tigt yhA(tariff)
iceberg,, .+ 7H3E AEES YN 7] 1%t vpEAS
XMT, ;=Y WIF ,, jiceberg,, if o= (39)
rp
WTFE,,,;: A9 ap’olAd A9 v2 A 9 nd =%
WTF,,,.; (zceberg,p - l)gﬁ'."_ X AMW,, . <X XMT, (40)
( PMT,, o
>< ri w
(1+tmarg,.p“r“i) WPE o l(l-i—tar,p m-) thom< o
. PMT, ; e w
WPE ., , ;= iceberg,, . ;X if o= oo 41)

(1+ tmargrp’rﬁi)(l + tarrw,ﬂ-)

WPE,,,;: A9 ‘p’oA A 2] AF °S] FOB 714

843



oy
0
r

AhE F Ul s eleEd 1HY] vl Als CET S=p(He=He
J8F=:Constant Elasticity of Transformation)of w2} A Zc} s =3} =4
H] 7t A7 FsAdS Uetl= CET 949 Hgtete o] weh 4|} sfela
O] FEFE that o] AsiAri o7 4= CET gho] Hghete] /o] ¢bd &

x4
=
0%

B i

o\

d

x0; = of| 22 (xp - xtarg) it of

= Qy PP, i arg; 11 o; < o (42)
PD, = PP, if of = oo
ES o £LE; U?I(XP XMarg,) if of

g =y PP, i arg; 11 o, < © (43)
PPE,= PP, if of = oo

il +or , 14071/ (14 07) . .

PP, = |afPD! "+ atPPE if of < oo (44)
XP,= XD;+ ES;,+ XMarg, if of = co

PD;: =WswA 714, PPE;: A 7H4, XP;: =W A=

BS; 5% 3HY. XMarg;: $ALEA0N2A 50

{ WTFr,rp,i = O rpi Tt ¢ (45)
r.i
WPE , ., = PPE',r,i(l-l- Tirpz) if of = o0
, 1+o; 1/(1+07 ;) .
PPE,, = {za;ﬁw(WpE i (LH7 ) ] if of < oo
m (46)
Ny lf O'Iz = o0

BS,, =X WIF,
p

844



ron

S BAAY AAe e 24

XWMargP WMarg = ZZZtmargr,mi WPE, ., WTF, ., 47)
rorp i
[ PTMarg o
A TMarg, X WMarg= (713 Warg, ) XTMarg (48)
1-/11/(1=0")
PWMarg = {ZA TMarg, (PTMaryg, ) ] (49)
PTMarg,= ZAMarg,_’l-PPr_’i (50)
XMarg, ;= AMarg, ; XTMarg, (51

=
AR 25, Z0 D AFLuA] et AL BAEAL B 5 B4
2 5% +9 F 99 F 3 A% GDPY A% &L AFUTHL 1
altk Aol AEL TloRe Aol HFauE e, AsKYR) 19 AF
e ZjEAEe] 2(HF)0] fARE Ao AAdTh A AR

A&)7E eH o m Foiil Ao s TP EY FRIE Fod AFeAE wE 4 3l
AN

_l

O

—

% AEAS WAHOE ARuTh web maolq BAaME B A9 ol
2 549l wEkE A 9 +%Aﬂ7} AgAo 2 e FHE

YG= Zfﬁ'PXiXPi (52)
+ EZ PPAXAp, ;+ E PAXAc;+ ETZfPA XAf.

+szrm7 i ,p”(l-l-tmargw“)WTEpm
rp 4
+ ZZT’ip,r,i WPE 7>p,7',i(1 + Tip.,r.,i) WTE‘J‘]},'L
rp
+ YH. « kh,
S?=YG,— PFD, ¢, FDvol, g,, — PABS,(trg,) (53)
Ad ARASE YA R FolAn, ARE S = ASAAANA SHATA

845



oy
0
r

ASEWEDE he golth FRAEE A47HAe] e 44 GDP
o Z4gr

10
ky
o,
il
sid

RS?= 89/ PABS. (54)

FDvol, ¢y = X». o RGDPMP, (55)

r, Gov

RSY: AA JHAZ, 59 ARAZ, FDool, g, FFAEFTE,

RGDPMP,: \37}0| ©}& 42 GDP

Z Z WPE7 7pzWTFT rp,,0

reOECD rp ie Manu

pP= (56)
Z Z Z WPEr,rp,i.,UWTFr.,rp,i,O
reOECD rp ieManu
t i
s gl twage, ;™"
= _— <
LAB;, 04,.’,( PABST) if 0<wl,< oo 57)
twage, ;= twage0, ; PABS, if wi | = o
ol w5712 A e A9 B FFT Sart ATk
M LAB',,=LAB;, (58)

UE 1870109 2k Hghsict

Wr,z,z' =TW,, (59)

EA9] fot thew} o] A4,

846



8= T( il )wTLd if 0< wl<
¢ = "\ PTLnd naAb U= e s e (60)
PT.= PTLnd if wl= oo

Tind: BA|9 ¥+, PTLnd: EXQ ¥3714

£2)0] /AL ofefe} Zo| AR EA| el glof MEM FEo| girt,
o Sof CET MBI e At 5 EA7HAS B4 EX79] 52

W AR EX7F AHEE 4584 o)%Fe] ZFssittd CET watsiege &
shirh S, AR e et EXAL FF a0t ANFHE #EE
Aol 93] ARG QAT AR T 200 FHRA o8] =2

PTInd= {ZV,TPTZ,”“JT/(H“’ L it 0w
' (61)
TLnd= Y,T" if w'= oo
Ti=T¢ 62)
PE,
s = 3 F - if 0<wf
F XZ(PABS) 1f 0w <o (63)
PF,= PABSPF,, if w'= o
Fi=F; (64)
A ABlA o= ofefof o] AXE
. Kvﬁu 65
Xi,’u_ XPU{,,U ( )

Xiot AHEAH] g

847



oy
0
r

Xi, 01X P;

1/nf
70 j and RRE; ;<1 (66)
it

RRE;, = [

RR;; : Hold) AT Alnew) At Ato]9] )& Hl&

YK, = K} (67)

R?‘A,i, old— 7'7Rz oallR; TR, (68)

Rr., i, New = Tﬁ, New TRt (69)

XP,= Y XPv,, (70)
1 o v

XPv; o140 = [(701& (RRi.,t)]//Xi, old.t (71)

AEARK)ES 37h A28 A7) ARARS] SAH()7} HeHon Fac.

K= 0-0K_,+1 (72)

848



—

10.

11.

12.

13.

14.

15.
16.

17.
18.

AL A7), A LALA B ARAEe) HRan B, S

§20- A, Ak iR 2| SAe] B AT, ARIAAA- 7t

re o
-
@
[y}
2
()

AR -G, TEAE AEAASIIA gh=re] tf-SHek-ehalE U] SA1A
AAE SHEZ, HABAE A A, 2010.
AFS- U8, “Eyete] 2AlTEA g =99 olFuid a3, A3
AAATL 199 13, 2010, pp. 45~82.
o], «“dio] 7|FWst Ay} iEAANA = ERTF AT, TR AT
94 43, 2010, pp. 77~102.
|+t FEE- e, e F- A 339 FTA vjwiAa} F5ob 1t FTA
b, e A E A A9, 2008
S A, Tagst Absle] A7) AAIZEAMS A 2006~20805, 2007.
. FHre sy, TARIATIE: 1970~ 1995 CD-ROMy, 1997.
, 12008 ArdATE A%k, 2010.
SR A BT, "R AR AL, R, 2010.

Babiker, Mustafa, John Reilly, and Laurent Viguier, “Is International Emissions
Trading Always Beneficial?”, The Energy Journal, Vol. 25, No. 2, 2004, pp. 33 ~56.
Delink, R. B. et al, “Towards Global Carbon Pricing: Direct and Indirect Linking of
Carbon Markets”, OECD Environmental Working Paper No. 20, 2010.

Edmonds, Jae, Michael J. Scott, et al, “International Emissions Trading & Global
Climate Change”, Pew Center on Global Climate Change, 1999.

EIA, Energy Information Administration/International Energy outlook 2010, 2010.
Hood, Christina, “Reviewing Existing and Proposed Emissions Trading Systems”,
IEA Information Paper, 2010.

IEA, Key World Energy Statistics 2010, 2010.

IEA, Key World Energy Statistics 2011, 2011.

849



19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31

oy
0
r

Kollmuss, Anja, Michael Lazarus, Gordon Smith, Discounting Offsets: Issues and
Options, Stockholm Environment Institute, 2010.

Tuerk et al. “Linking Emissions Trading Schemes™". Climate Policy, Vol. 9, No. 4,
2009, pp. 341~157.

World bank, World Development database, 20009.

World bank., State and Trends of the Carbon Market 2011, 2011.

WTO, Total Merchandise Trade(Statistical database), 2010.

AE AAAAA QAFO]E: http://www.meti.go.jp/
a2 24
R3] QAo E: http://www kita.net/

S LY A A EA A A8 AL E: http://ecos.bok.or.kr/
BusinessGreen Website: http://www.businessgreen.com/

ICAP Website: http://icapcarbonaction.com/

=2
SR d YALO|E: http://www.env.go.jp/

ok

PointCarbon Website: http://www.pointcarbon.com/
UN Comtrade Website: http://comtrade.un.org/

850




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


