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1992 FELIZK » HIEK =i A0 1 b HH — (] DAL 22 SE AR HE BB e 5 1
SRR IR b - SRMACE H AT L - iE— BRRA0RS R A I S B SRl s LA AR
(United Nations Framework Convention on Climate Change, UNFCCC) ffifJBI A& 1997
FERETER A EGHRES  RIEL R - S FBIHREE R = AR > DA
HLERI R A s LR BRI A Z B SRR R, o B MRS AR —
BUGRACEHT » Hl 2 SRR IR AR R AR RS E 2008 228 2012 4R » TR DHHES
1A 1995 5 5% (F13) Z7K#E (UNFCCC, 1998) » DUHARRSE (B Al v] RENTAE 1Y £ 78
A o

UNFCCC 2 2015 % 11 A 30 HE 12 A 12 HEEBEERERFE 21 i A
(COP21) » JHFE & AHBI A @ AT HE B ZK H FHEE Mk (Intended Nationally Determined
Contributions » f§i#f INDCs) PUERL 2 BRI HER A ELE 2°C 1Y H AR - BIFR EAREERH 1997
FIRHGHES (Kyoto Protocol) 1% fw BB @ik » KIS ML X & S 15 2 kY =
IR E BRI E (Paris Agreement) » 55k 4 BRI % S0 A B i B[R] 8 M 8B 1y 2 2 B
BXtohask o HALLIFIRE - KB 2016 A 6 HEdihelT M= SAsiE EHEL » FFE 9
ABRREBR I INDCs » 3%5E 2030 FH 2 A AR HE O B0 58 R A HE(S 15 5E (Business
as Usual, BAU) T 50% > HHE S 2005 FHEBCEFHR 20% » £ 2050 FEHIFEZE 2005 H4E
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2 50% LUT » a5 sfd Bk uskhie F AR - iR 17 B B85 18 DU B T B R B A IR R
st FKAERCER AR ERS (ITEBORGIRGEE - 2015)

R E G SR TR AR R (AU (R B S HR & L e i
A HECR -+ 1 IR A SRR B P A 1 B O T R S R R S A E PR T
(production-based responsibility) ° SR > & f#H LIS S 2 37 N = Smis HE R AT H &
W25 4 S EIHE I & R 5 iR - I LA FTaBRIGE R (carbon leakage) ]
8 (Pedersen and Haan, 2006; Peters et al., 2011) ° 1 H. » DI i H BB T B OGS T
& T A HARIRYE - Rl & B BSE B E L RO A & & 3 ohask SR I & H
FEIRE - SRR

SR AR < PR AR oR a5 ) B pp B R RE ) — R AR R A e
Ml A HERGM AZTE (Eder and Narodoslawsky, 1999; Peters and Hertwich, 2008b) » it
AVAEHBIBEAIAT IR (Munksgaard et al., 2009) o HRIEIHER MG BT E S
AHPRE R A - H3r 2 SORERR A e & A By ] RENE - thRaT LIEL(E
BEEE BT EER 2 BN E - Fra] LI AREFRFHY rTGEREEE (41 @ Andrew and
Forgie, 2008; Bastianoni et al., 2004; Davis and Caldeira, 2010; Eder and Narodoslawsky,
1999; Munksgaard and Pedersen, 2001; Peters, 2008b; Peters and Hertwich, 2008a, 2009;

Peters et al., 2011) °

AR LA & B AT B A S SR PE IR, - 1S & E (TER £ 2GR R 5
FrE A2 HER &R 43 (K A B iGE TR FE EE R 2 A% (X (Andrew and Forgie, 2008;
Bruckner et al., 2010; Marques et al., 2011; Peters, 2008a) - HE I » B EE TR EWE 5
R EREE - B Rodrigues et al. (2010) Az Serrano and Dietzenbacher (2010) LI
Kanemoto et al. (2012) Ffrfgrt o (&Pl ARE S XA 8 I S0 H SRR S S B AT

Dig B R ERFRANTFREECERKEF S XA M (Whalley and Walsh, 2009) ©
PHREHTFHORBRIEEE AR EEOERE T AR ETRATLEL T
ERBFEEGRZEZETAROSHOREERETROHELE -
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JEHTR > ISP BURBE KT 20% HOBKHERCR R S A A » R B Rk —E
BiRIES B2 —BIFTEEREMIL AR E R T ARRENAE - G0 eR TiMe
HABBIGRAAE - Frle CRI IS - i 2o i 2L AR A A= iR ik B e
BEEE > MAREEE (BBC, 2009)

SRR A R T SRR BT ETRS H L AL - (BIERIRIEHIE - A ESNA
BH RPN FALIK BT (Ferng, 2003) ° (ERLE S T » — T HDEFARIFFCHERE (157
PER IR R AL > 55— T T HE AR OB B (T 58 A B 7 AR R 75 2 AN 2 R
B OES B I R IR PSR A BB Z R A o BRI AR
E PEAE g B 2R 5] (Ferng, 2003; Bastianoni et al., 2004; Gallego and Lenzen, 2005;
Lenzen et al., 2007; Peters, 2008a; Rodrigues et al., 2006; Rodrigues and Domingos, 2008;
Zhou et al., 2010; Cadarso et al., 2012) 3o

B 3E — AR STRRE 22 T R[R89 48 7 sCHETTHRAS © Ietd) » AT 42
BRI BN TR CO, HRIBGE R » AN EARFIRIES T /38C - JRRNAT AL A
RO T EES ~ RAGREFE MO =FRE THRRE (L5392 - B4 - Bastianoni et al
(2004) EHEH TRANMHER (carbon emission added, CEA)1 J7i% © % JTiEME —{HEIR .2
i 2 SRR R B A SE MR T B 0 > MESS (/T AR GRS B R 8 & R R iy
EFRRCEES  REE DT RREAERD TR R R - 2 LEH
IR DI HERGE AT © Rodrigues et al. (2006) H2HI% S HH R BB (THAE » L —F515
T LBIRAGR TR ERA S B > B ol PSR R L EIR GG RIS F AR LS
Z SRR EH © Lenzen etal. (2007) FERFALIFVELS - 1R R HTIIEERS B AR
PEBIAR R ZHESE T i R T i 22 B HRA R (T 2 LE - DL BCARE R R (LS - A
MEFE R T U () 3 BB S YRR AL RE R BT » (KIS Lenzen et al. (2007) 58
FEPERE) ) S BN SR 2R B (1 AR RE Al s & 2 B D { -

AR AEN IR GBI —REAAAEGERTERSME 2015 F 11 AEREHR
(COP21) » VAIEAT A IRA FAR MR R F ©
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.2 9% 5 Ferng (2003) J% Peters (2008a) tHE& HI & (T54& 2 204 » (HEE 5AA[E] Y
T AERA AT H 1 BGE TR CO, HERER AR 7y licha £ A FINA 22 B » oA » Peters (2008a) 37
{5 FH 26 [0 7E £ R (multi-regional input-output, MRIO) ZRF#n] LI & i 1A B &
S dh s R EE S HIE 57 0 Zhou et al. (2010) 5z Cadarso et al. (2012) HIf£ Lenzen et al.
(2007) HYEERE b€ Fe IR T ERY 7 BCHE R » 3 DUZE S R RE o TR E 2 ¥ CO, HEUE
WIS E © 5394 » Marques et al. (2012) HIfERTIFBBCARY AL HI 58 > RIREIRAGIAZGE
TTHERCE (TR 3IC > B — (2] B (A A E SRR B E B 2 PECE (T - (3 L
AR5 A B 51 Ky — SR AR HE R AS » BRI {57 AR5 aE B o BRI R (T o
Marques et al. (2012) FUIFFEEET » WA T (TEE S Resy R LA 21500 - 1 DAAERE
IR E RENERIHE R AT SRR AR EEA 2] - ZEA] I — 808 - Chang (2013) &R A
e o A BB B S » S th— (T B 2L DR SRS B R L R R R (00 %

ILFEARETEE M S e #EET - (SRR 5 8RR R - TS SRR ST R
T R E e - ka2 AR SRR E S A A28 (Machado et al., 2001;
Copeland and Taylor, 2005) » KILt. » $256i B s DV 2 S aE R HE Il E 2 2 2B 1R AR E
(EEA, 2010; OECD, 2008; UNEP, 2007) » 1 ZH 82 FI D 18 Lo A S Bl Al AL 1 B
SHERIE - 9 LB E SEERI R S T R ALH I - [R5 22 S AR R i 5 (e
PR HEAERIPEICE (T » HATEIER LAV IEERE « ERVER SRR R 2 2 BRIy
TTBYARMRIR - DR RS — {8 A R s 2 S A ) R A A AR B L P M A R T B R
LY E AR > LA G 2 RRIHES T B 55 1 thAS T RE A L P 2B 1 == SR AR R A
Yo KRS T (B 2 B SR 2R B B 2 (MR e B AR - — (8 T LIPS rh B R4 2
HAFHFRCRE M # MBI E T E R - WEEHRRERE IS — e R
5% (Vojnovic, 1995; Shin, 1998; Ferng, 2003; Peters, 2008a) °

PERLE ARSROBERETRDERREFCMEN S AR LA WY
F o HALRSIEMS » RBURBEHT I 09 s A3t § A4 (OECD, 2003)
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Ay Lot > BESRBURREE 5 R BB 7 5 4 A By B s i i 2 BR A S Mo P B A s
) —HE /53X > MERE BB R R A R - B Sl D B RS FE A B il - HIl=oR AR
GHEEBRPERCE L E 7 AR a2 - A2 B R & i n] DUE BB R 30
ME o MERT T » = REBEABRHERE T8 /7 R EAER 58 PR 5 8 25 1
FRIACE] (8P Rh » iARR AR 7 5 AN - B SBIE TR - R o4& /7
AERFEBIZAH] » EHALB AT REAF] > B IEmERA PR - s & e —
EPNEEE

5 B aiHRA SR 0% & BRI 2 B AT 457 B A A RN B BB
SRS T LERE » ST (EAHIRI BRI R 51 73468 /7 TCROAS R AR 3 LALL s - A
SCHYEZH I TR R LE B AN B (T 98 /50T » S BIAE 2009 SRV RIPERGE (T
FEMUTEIE @ » ASCEA_EERERRIEE AN A EEET 0 » S (B R EER
EERPIRF G EE G BRI B A A F P ER IS - BB L ASCHIRER
JH1 2 e [ 7 SE Rt ) 2 » ) PR B i ) 22 B P AR ERHER (world input-output
database, WIOD) » LUIFEM[RIR B b Sk LA TAHBRRIRTS - SR (HANIR) S bt B
BIZRAEHE By P S AHBABORING £ 255 o A CET I > BRASIS > S5 i
FEASCRTR IR R ~ B TR B » S = F S B R R i » ST ERE IR Z BOR
BB TIRET 5 Bt — BRI Roidiam Bodias -

SHARBM ARSI BE AN C BHEAMBES  BTRIAER - BEHM%
FH% EALERBAER FESEGFAIREH A » TELIAZHEABMESEZ
oA ERBEGE HOMADE WA ERR AESEGEHET » ZBHTE A LGS
RFAEBAT o Ak » AL ERKEER ~ BIRM ARG A B Ao AR 3 o sbob > RAMTF B
SEHE T 1995-2009 AT A 41 BB X SSEE AT A FEIBER AL - 2 RAR AR > IR
TP B KRG A BEAAB S0 » T RAET] 3 2009 F 89 B R o
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—  BERAEDLER

PMERRAEES  IREHSOLFE AN AEAE » MRIO BRI AR LLBGH S
FIAR S AP 2 i & B TR o L5k ] LAt & 25 (s SR e T 5 g s 2 )
BB » Stz DA ¢ Bl S M B o FRI R SR BRSO BR PR IE 28T B2 IE » ASTRRAT 1
TR A FEHFR AR H— {15 41 (18 ZX st » ] DU R B PR R BR A5 A B R %
NEEHHRRL » AGEITRHBAN 73T« LUT ERIAZ B F A ZE H S r AT R B e FE A

(Bt s A N RIS » Hh R EBIE m (EESEM > B5E R A E AT DIy
BRI A TR S » L SRS (Peters and Hertwich, 2009) :

X=Ax+y (1.1)

IDVEIL W p e it (N

X A4, 4N Yt ;yl,s
I I e ; (1.2)

X, Ay o AL | Yo T Z Vs
(1.2) 2N x, 5 n BIRTESFIREAE L > n=1,2,...n 5 4 (AR FKE & A& R A
TRBERE o HEHE 4 R R A - R el 5 [ el A7 H AR > R AR 2R IRy

BEHFRARARTE 5 B4 = 4, FORBIFR 1 BRI n (2 SERIFT R GRBOER S y,, B—1FE n
AR AR BRI 28 » T ) y,, U3 o B S M

BT R TR -
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MRIO AU AT LIFRRES
x=(I-A4)"y (1.3)

Hort (1 - 4)™" £ Leontief 3t R » SO £ 7 S BRI FEAR N » HARBRNE) TR b,

R AR R FREE) 80T > B ¢ AL FTE Ry R B A m L - 1 B E
{7 A o
(1.3) LU R

(1.4)

(MEEERHEEBEINEE

QTS Pt » BIBERAA AR BCB RPEGE (R 7 > A & SRS & B

ZE IR > LUT 2R AR (B Z i © Peters (2008a) f5 it » MRIO f&Al ]
FE A ER A E B E M R > IIE S EBIRAIPERRE > 3HRIGEIR R Co, HEK
BT o Bk s = 1,2,...,n 0 10 s BIRERASIAE MR

yl,s

=V (1.5)

yns

Heps y R s BUEHBI AL BRI RS TR 5 1y, £ s B n BYE iR i s in e
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Bon— 123 mnts i K2y, B s B RS o BEIEEE 15 s BIIE PR
TR LR s B 15 & B TR I » BT s BAAE AP R AT (1.6) 3 -

P =Y+ D Ve (1.6)

115 MRIO R AUANC f s Az g [ & AT A T8 HH 25 B A 7 8 B (RIS co, HEE T > 4
(1.7) =

PR = f(I-A)"'p’ (1.7)

Horrs 55 [a5 » [a) B RS TSR s S S s rh A (A SE AR IHY CO, FRIR
A (1.2) AP RISEARBUER 5 12 BEAER ;s p iR s BIRAS LR & - 1F
HREERHE DB T ZERREPERER S ATE [EsE PERCR IR -

FENAEEBRH CO, PERE THIR FARC R IR B A St TR

CR' = f(I-A) "¢’ (1.8)

(OHRBDEYINEE

Zhou et al. (2010) $HHF— IR Z 25182 S AR A A R A — (R e L) (RR 1B
B AOEEET ) S R TR EE M EE 08 > 1L NIET R EiE T iriErs
PR (C2) » LI FIH BB, T (C3) (Lenzen et al., 2007; Lenzen, 2007) ° f% [t
%78 > FIFH MRIO ARG SANT -

(10)
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PR=[f(Ax+y)]= [ —a)(Ax+ )]+ [(adx)+ [ (ay) (1.9)

Heps fI(I-a)(dx+y)] B BIFEGERT 5 f(adx) RETNWEEE 5 RIER f(ay) BRAE
BB o o 2 —(EE A ARk » AR bR EE A TR o) 27 r B i EESEARPIRIIE
IR ESR A A B i FESEARIIRES AT AR LLB © 1- o) RAIRE TR A BT A
HILLRY - e T

.
) V!
1-af !

L R 1.10
T —alx) (1-19)

Horbro v 5 - B SEAR TR N AE » ACRYEFRIRA 5 (5] —ax)) 7 r B i AT
FIRIHES IR - AR -
B (1.9) U HHRR B RBA (R > (XA MRIO BAUR AT

SR, =[f (I =) Ix{[(I ~a)(Ax+ y)]+ ay} (1.11)

fU—ad) '[(I-a)(Ax+ ) B L EEE TAENYENET  fU-ad)'ay AIET
BTHEEE BVENHERGELE » ASGRA (1.11) XEB Zhou et al. (2010) #Y CO, HIETHES
& LUEB L -

BB E S HHBAA 7 CO, HEMGE 1 - FEFFS MRIO fREIEHRIL[F 7342 CO, PG EZ
FEAATT

SRy = (1—)PR+aCR (1.12)

Cadarso et al. (2012) FYERBKTER AT 5 — ([ FR MO g ny S R HERCE AT 85 50 P HE
AR - AL (1.12) ZAEES Cadarso et al. (2012) FUE (T HEAREE » DIELH

(11
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L0927 T EEEE o otz 9F » Marques et al. (2012) $2{H Income-based BRI
B8R, - HAH GTAP7.1 BRHERMEL 2004 FHIZ B AZE HIEA (Peters et al,
2011) » Income-based FUETE AT -

SRyporgues = VI =X7'Z) (5 7e) (1.13)

Hrp o/ NEFRRmE - KEEEM > mERIINE s > FrEE » ARSI AR - AR
ATRIERVE © Z 2R AR x BEAS TR KA & o v BB AR o W
x BREFEZ A& - o FHE{IE T SRS IS Hh P A SRR I EE CO, HEIE -

Rodrigues et al. (2010) #E&H (1.13) X » HEHIHGER (1.13) P A
(I =x7'2)"(x'e) £% Ghosh ¥iHk# (Ghosh, 1958) » JRENEUA A B Ak i B il % (I8 [ 5% il
G U AFERRRY B K B - A SR (1.13) =% Marques et al. (2012) FIEES
EARAKX > DUEITHBAZ B b -

5 T DI A A R S AR T T 2 BB A 1 LU RERIAS
B 1871 o 32N —(EBI R SR 2 N E B 1B 15 A 228 7 U K
4y EeRBEN T ENAE 2 &’ (EDIC) » 51 58 B b R Fr 28 4 2 FH R
HER  BECE RS a s HARORBIN R TR KIHE 2k & & (EDFC) » BazBIg S et 7 K
e 3P s A 2 AHRBRRR Y » PERCRES b s B2 » RFBB 2 S & (BEFC) 5
— IR 5% L ] A 2 ik ELA R SRy B e A Z R HEIGRES ¢ s iR PR in e
T2 & (BIFC) » (R¥8—{EIBI 5B 1) Ho B SR 12 B e it A Z i HEA »
HERCE RS d - LR EEBIEEE 32 1 FeE S B (TR S — B2 JEGE (T EDIC »
EDFC J EEFC FT#HRY » KIBLEXBIRIHEBGE (ER (a + b+ c) o MKIHIEHE - 1B 2 H (T8RS
T —BZHENETES (a+b+d) Zhouetal. (2010) ZE(LHE ikt » —BZHEE

T (a*%+b+c) s i Cadarso et al. (2012) HIZE S —{HE R 2 P & (15

[a+b+c*ﬁ+d*(l—ﬂ)] °
NO NO

(12)
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®1 FXASIREEDESEZHE

EDIC EDFC EEFC EIFC
PR a b c 0
CR a b 0 d
Zhou et al. (2010) a *ﬁ b c 0
NO
VA VA
Cadarso et al. (2012) a b ck— d*(1-—)
NO NO

i 1 1.EDP : BEINHRINAE 2K S & - EDFC BEINREERIEE 2k & & ; EEFC
RAmASIAE 2k & & 3 EIFC BRFSIAEEL e & 5 Va4 BRI
Z B IIEIE > NO Fia%kiE S aRrT e HHTIBRFT B E R 7 » AR RE -
2. 12 Marques et al. (2012) Frd U A BES < BT E /7152 E ) Ghosh Wi RE i
1T3E#E > Bl FPRA Leontief JWHARHEH EE F 048 2 H0 MASHHE] » HORSIALL
FEE o

— - BRI

AL RS 2t P A R (WIOD) {EESERIKIE - WIOD fRA 41 =
FKBMIE (40 (EEIFAN - —{E S AbIE) - W E 35 SRR B R H
FPolE R WP S ~ REIRIAE ~ MR ~ tH g &3tk - H WIOD HRHEHIE R
IR A 2 B #5 A7 H AR REERE HAR BL SE Ak -l S IR 2 2% A S M PR ~ BRI S 2
BEJR BRI AT o ASCERFARIE —FEE RS WIOD FRiIREE @& kL > Hh @& T E
T = R EL CO, HERCR - BORHIIRIME 1995 21 2009 4 » 55 G R W& E IR
B SEER P S IR K BB 5 R » AN » WIOD 7 ERFRYE » 40 »
SR FHER R AT B » IR R 4 SRR B 3 27 (] > HAhAgR o) o 5
FIMEEOHE 2 L SEIRmBI SR ~ 2 {1 T SEPNIBIZ B o (R I 5% - /2t » WIOD

(13)
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BRIl R | B 2 B2 B R R R A FEINEISR - 13 $H i BiE S SR A Bl 2 i
FEIS A HRPRE o [ A (WIOT) 5B # A 7S HFME st (d » HIRRE AN
2 F (LA 3 (@B SR EA) -

*2 EFBEUFRAELREE
Country Country Country Country Country Country

A B C A B C Total
Intermediate  Intermediate Intermediate  Final Final Final  Output
Industry Industry Industry =~ Demand Demand Demand
Coun
1/1\try Industry Zy4 Zy3 Zic oy Yyg Yic Xy
Coun
1]13try Industry Zp 4 Zpp /X Yp 4 Y Ypc Xp
Coun
uCtry Industry Zcy Zcs Zcc Yo, 4 Yep Yece Xc
Value Added VA, VAg VAc
Total Output XA XB XC

5~ BHRERAENH
Hef ER B SR B PR Z G ANA] o BIER R R R T 23T —E
HERTES - MBI FHEOWRHFIE (T8 /7 VR S ReS AP HBAERE - Al LI
GAETT IR DUTMLEE » o > Bz earie b EBERAT - AP A BIRIE 7 7 =
{EHERS : CRATEEISR - AT R T2 (LIS 5 #2355 > #E5H Kaya AR E—D
{1 R B HE A &= ZEBRB K 3R 70 RS AT ~ AEITHRA ~ AR HREACZ RENSBE AT ~ B
R R RER A ) F TEINGR - A RE MG AR R SR ER B A SR B o G AR 5 B

6 Kaya XA — BB R CO, Pty TREHR L5 5 A 2~ A3 GDP R E £~
BRE TR A R A AR B, o

(14)
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T > FAMET S = {8 Fra e 831 BleeEh (X 38 45 SR 0 A TR SO T - FE LR — (e EREAE
{18731 e K SR 1 A P B & B SRS R AR > DAEEIAA SRR A 3 77 202 A HAR R -
—(ERERE I 5 CRSERIER » WEERE (USA) ~ HA (JPN) ~ {8 (DEU) ~ %]
(FRA)~ 3B (GBR)~ L (AUS)~ KIMZEKR (CAN): #riH T35 > fifimE (KOR)
G (TWN) ~ Wl (GRC) ~ #% S (PRT) K PYYEA (ESP) 5 LB T 3(LEIZR » [iE
HRE (CHN)~ElIE (IND)~ 274 (BRA) ~ #5758 (MEX)~ T HH (TUR) KEJE (IDN) °

I Z RS IRAN SR 3 Tz o oM SR E » AN (Rl 58 e PR 2 44 H A3 GDP ~
REVR BRI ~ REVRIBHEIUOREN ~ BRI R NIt i a5 K HE - BIIAN ] 3 PR P B
ZBIRM AN R - 15 2 » ASTRAW 77 A R0 BSR4 B R 58
JPEE -

3 ANIERFEREOEmRIENESIRRBERDTIER (1995-2009 F)

) [ENE F P

£ H A¥) GDP 127.938 0.0000%*
REVR % SR 47.527 0.0000*
RERmHE R EL 427.857 0.0000*
WA 74.704 0.0000%*
NEHER 1225.196 0.0000%*

it xR P<0.05°

—  £ES  HEEREODEFNEEZLLER

FITE 41 (BB 5 bt I ARSEA [ EGRG A T SRR (SRS 2R 1 (2005 ) Jefff 2 2
(2009 %) e A o FAM LA E & B (TR I B A [R] 0 E AT P8 A SR I L
B MEREF TRIEAIRRE - (251H 2009 FHILLBHRGIR 5 57 - 55 BRI HE R R
HEERBINR - SR AR AT AR T R R R R L2 L - [RIBR

(15)



-82- BRI E R AL 048 L BSE EL B A

BT 2009 FRIAE R o LLEIRE > B 2B T 2R LA R B ARG SRR T G
ARSI - FeLL 100% HFHKE 100% o B0 > FHAEE T T EASRER DU E & B ATAR
£5 1.2 A 1.2 L1 100% FHIEZE 100% > BFE15E] 20% 5 S » ARERRAUAS R Z 0.8 »
HIl 0.8 LA 100% FFIZE 100% » I E1HE] —20% °
FG% o RS 2R PR BT RAE T RHEIGE (I 2 B 2 AR 77 B
R FEHEZ AR B » DU 225 o 3R 4 13 2005 5 5 2009 %2 il 62 1
FEHEZ CO, HEMRBET RAE R » I RmE AR » 3Z3R1E1E =FEANF 58 RIS By ZRAEAH
s 51 SR A IR 3R DA B 32 LI SR 1R CO, HERURERI S S T EL o R BB -
FAEE R & T HR LK AR AL TESE R CO, BEURBUR & » VA BT 2005 F FAEE Kk 1
FRIGE > Tk T2 G CO, HEMURETE 2005-2009 U IRE AR ESEL—
12 2009 F-AF B AE HIEE 2005 S0 HER 10.8 AT S LA © 5% » 2009 47 {2 5 H
LAENRE 2 /K IR ML FESER CO, BEMURE R & » RO I HEIN 12.5 TR — Sk

*4 BPEIRSHBEERLZ CO, BEINIRE
USA JPN KOR  TWN CHN IND
2005 2009 2005 2009 2005 2009 2005 2009 2005 2009 2005 2009

(BET : 2T COL/3ETT)

W B A PR EGE 03 03 07 07 26 3.1 169 61 0.6 04 20 26
L BEYEIDEER 12 12 1.1 09 1.5 14 24 23 28 18 3.7 25

IK BRI S 58 53 15 12 41 45 80 7.2 100 6.9 13.8 12.5
7}(5%@@" 16 1.7 14 1.1 13 14 32 72 13 09 13 1.8
fi7 2= Sy 12 12 06 06 15 19 26 25 1.8 1.8 09 038
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(MEEEETHRESED AR

AR E & B ERL B 2E A & 5 (LR T BT 154G SR AL > mT T HHWR LR 5¢
JB > —E LB R T > MWL — S b i ] o & —BIRAEE BRIP4
7EE BRI RO AZ B B — A b g B 5 Sz » IFRRE B R — ALy i
o

A PR AR 7 5 55 AR B A [ BB B (B A B2 A SR AT > F AP o EL e B R RE VR A 2
(International Energy Agency, IEA) 12 2011 FE/A AR TRARHAEEE AL 2 — S Lid S
# #Et - FrdlHz 40 Bl S iR EL A ST DL MRIO 2843 TSN A- 7 E ERE ihcHE i
HEZRR 2R S -

K 5K WE 2R R BIZR Ffm bl » [ 2009 F » A SCRRET B A a2 A
HEBE RS IEA MEEHRIHERCRR) 77% A » HREFHE ~ ZnE ~ Zhgsi e » =
{IEE R HEICEBARS 2005 FZ P& 72 WK » 32 50% LA L o AN » F LI BREY Cco2 HRHE
REEA DI A E B E A R IEA RURGET 2R ) 1% o

2K 6 Ry 41 (I o i il i) A B B AN (R R B 2 LLIGER » (E LIRS & T8
A BT T LIRS nT R - P R C R BB R R A hikr R B 5 i 5
LB > PUHEEE ~ Al B %) A 7 — S A L hi v 1] - G v Bl o H 25— S iy
TR - T T3 LB 5T TH - BR 782085~ e EEE B ESFRIREE H T
7 0a W I B 2R Bt T i 1 - i E2 PG B E RS — S LRk 1] - HBR (S
& H 1 B S — S LRI T o

1 DARBAAEL @RS SR zn0n B AR S E B AR T LRI I B AN [RIHY S L » RSB
WITERT ~ VA ~ 32 ~ HABLSERH) SRz, P LLH A E B B ATIRK » TR Bl K 6%
HAE 5% » EBHIE 4% » EBHKERZE 20% o Frl TLEIZ 7 » 1HHEA ~ AR
#E TRHFREE A ER T 0I5 13% ~ 10% B 8% 5 &1 KB Al it
HAEZEE > 7AIF 18% ~ 5% o BBl T 3L » B0 ~ S EHa/ NS HAE E
HEME > M EHAE » HIE -~ FJE RPEER S A EE BT -
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F+5 2005 Ed 2009 IF IEA {LETIREIERG EES X BERBRCER
[EA #f5T CO, SEEBIN =W [EA#EtCco, L£EBBIM =i

RS B =18 HIE gif HIE Bt
2005 2009

AUS TR 389.1 4019 3% 394.9 4102 4%
AUT BRI 75.0 95.9 28% 63.4 83.1 31%
BEL FERIIE 112.6 1522 35% 100.7 144.1 43%
BGR R EE 46.0 429 —7% 422 24 0%
BRA By 322.2 317.2 2% 337.8 349.8 4%
CAN &K 558.8 528.8 —5% 520.7 5162 —1%
CHN BN 5103.1 4635.6 —9% 6877.2 6318.6 —8%
CYP e 7.0 9.8 40% 7.5 102 36%
CZE v 119.6 116.1 -3% 109.8 106.9 3%
DEU {51 811.8 1012.4  25% 750.2 898.2 20%
DNK  J}Z% 48.3 76.8  59% 46.8 69.7 49%
ESP VUYL 339.7 4274 26% 283.4 3482 23%
EST Y fenn 16.9 169 0% 14.7 13.6 -7%
FIN 25l 55.3 71.5 29% 55.0 68.1 24%
FRA ERE] 388.4 546.9 41% 354.3 489.2 38%
GBR B 533.1 689.7 29% 465.8 594.8 28%
GRC 7l 95.0 133.2  40% 90.2 127.1 41%
HUN %) 5 K| 56.4 78.9  40% 48.2 61.0 27%
IDN FlJE 336.4 325.7 -3% 376.3 381.0 1%
IND FIfE 1160.4 1203.2 4% 1585.8 1656.0 4%
IRL FHIRE 43.6 66.1 52% 39.5 58.5 48%
ITA FEARH 460.8 616.4 34% 389.3 531.7 37%
JPN HA 1220.7 1351.1  11% 1092.9 1193.8 9%
KOR ] 467.9 553.8 18% 515.5 550.0 7%
LTU ALTETH 13.5 20.1  49% 12.4 17.6  42%
LUX i AR R 11.3 8.2 =27% 10.0 6.8 —32%
LVA PIsEAEE R 7.6 10.7 41% 6.8 9.9 45%
MEX 55 385.5 456.8 18% 399.7 4509 13%
MLT R Hafth 2.7 3.1 17% 2.4 32 33%
NLD {ai il 176.1 2327 32% 182.7 221.7 21%

(18)
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5 2005 &2 2009 £F IEA {EEtRBIBEEEEERESIERRCER (18)
IEA #fisT CO, HEBBHN ZEIE IEAMEICO, EEBBIN Z=ib

RS B =18 HIE T HIE Bt
2005 4 2009

POL Uz 292.9 3142 7% 286.8 309.7 8%
PRT e 62.8 80.2 28% 53.1 67.1 26%
ROU ¥ e 91.9 105.3  15% 78.4 953 22%
RUS T 1516.2 1119.5 —26% 1532.6 1185.2 —23%
SVK sl 38.1 394 3% 33.2 38.7 17%
SVN Wit fenn 15.6 19.9 28% 15.2 20.0 32%
SWE il 50.3 85.3 70% 41.7 74.0 77%
TUR THHE 216.4 300.7 39% 256.3 2989 17%
TWN & 258.9 261.8 1% 250.1 230.9 -8%
USA EH 5771.7 6018.8 4% 5195.0 5311.0 2%
ROW i G fthhi 5649.2 4863.7 —14% 6226.5 5485.7 —12%
world 29333.8 294162 0% 31154.0 30858.3 —1%

BERIRJE : IEA (2011), CO, Emissions from Fuel Combustion Highlights ;s AHFFEi &

S ¢ IEA BEAF ORI T 2 i St T TEAGRRE RO oy g e
IEARRETEA R

TOSLR TP A R AR B B AU AR AN RE I B R A B BRI E F 0 LA TR
BN T R A EEPA T AR EZEGAARANILE EARES
18 B RAIR A S BAT AR P TAE 23 oy KR G > o FJ2 il F & A6
YA LT BB AT ER » AR T L EE ST REH T ALK
e -

(19)
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BRI E (T

A

T3 BB L

6 TEESSEIHEEES  HEDEHNEEZLER (2009 F)

BRI BxZE Consumption Zhouetal. Cadarsoetal. Marques et al.
AUS T 12% 1% 4% 29%
AUT L F] 17% -17% 5% 1%
BEL FEFIREE 1% ~-13% 2% —6%
BGR R EE -13% 3% —4% -12%
BRA £ 7% —6% 2% 6%
CAN N 9% 3% 3% 19%
CHN RPN 7 -11% 5% 3% —6%
CYP FEEH T 13% ~14% 5% -39%
CZE e -10% 1% 3% 2%
DEU {rfex] 8% —6% 2% 11%
DNK P -10% 9% 0% 9%
ESP [iiisZ e 8% -13% 3% -20%
EST ZFyhIenn -10% 10% 5% 3%
FIN Eaxi || 3% 7% 1% 2%
FRA 1] 16% —-20% 6% —-12%
GBR e [B] 14% —6% 4% 4%
GRC il 11% -10% 3% —-12%
HUN & K 7% -13% -1% -19%
IDN ENE 0% 4% -1% 21%
IND I —4% 0% 1% —13%
IRL R 1% -23% 0% 9%
ITA el 3% -18% 1% -28%
JPN H A 7% —5% 2% 0%
KOR HEEK -10% 5% —4% —-12%
LTU v LT 13% -16% 4% -11%
LUX JERE 24% -27% 10% 151%
LVA PR 11% ~10% 4% —4%
MEX SEIGE 0% —4% 0% 3%
MLT Rt 13% —4% 3% -17%
NLD Tl Tl —6% -13% 0% 2%
POL U 7% 1% 2% -10%
PRT wE T 7% 8% 2% -17%
ROU ¥ 5 Jenn 1% 3% -1% -18%

(20)
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&6 LTEERIHNHES HEIENSEILLR (2009 F) (&)

BRI BxXZE Consumption Zhouetal. Cadarsoetal. Marques et al.
RUS BT 4% 29% 1% 60%
SVK gt 5% -11% 0% ~18%
SVN HrigifEfenn 3% 7% -1% -11%
SWE B 12% -17% 5% 19%
TUR +HH 7% 0% 2% 2%
TWN =2 -10% 18% 2% 8%
USA EH 8% —4% 2% 7%
ROW i SRt 0% 0% 0% 4%

H3R 6 LAl 15H1 » NGB REREEL » BEEBIZKI) SRcwmo LTINS NEBEHEIL 2
ME— R [FE RS S AEB R HE I (R BA B B AR AHEL - 291K 5% 2 10% A5 > BURIE
FE A e AT EOIRY > BVAEE E AT )7 KR » M MRS

LA SRyurgues BIARFEE BEATEIT LI - BTCFIRBIRM S > W ~ 1K ~ FEE
KRB FE R T AR 2 BEEERBHAEE RS > 7il% 29% ~ 19% ~ 11% K& 4% » 1k
o] £ SE R FIMEC A FL 2R FE R AT » 20 MK 12% ~ 7% > H ARG FHEE © 78 T34V 5R 75
[H] » WA A HAE AE R R 8% » HAhBIZR Z HERGE (K » HRR KR 72 B2 I
PR 20% ~ FIREREREIT £ 12% » #4 T AR 17% ° fixik > (RERT B T B /5
B ~ ENJE R EEHHERBHAEEET » 75012 6% ~ 21% K 2% ; HE ~ AR
AR NS A FEE BT K 6% ~ 13% Bl 3% °

17 EAREE » SR 2100 B SR cuaro B TBIAREARAE 7 2 B L BB BRI B 2 5 (BB Z 172 R
WL R R 4 R TS T R I B e 7 AN (] o AH S EAth 55 R0 42 S
WSO T ARG mT LUK AE 7 B AT B B B AT S MESR A M & > A - ENJE EH A LAG
BRRIRSANER L E S TEE - KA SO S B & > B e RIBEiGE (& K
s o

e2y)
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OUAAEEHREI ERBERE LR

IR 7y B E AN R e (AT SR R - i AN [ 38 R RS ER B R BE . (carbon
intensity) o Bk 5 5% i B R Pl FH AR 1oy et — {181 R R B B RE A (50 P SR B » ERTIURW
(5% e i — BT N A FE B8R (GDP) FTal B HERUI — bl 31 E 5 U2 L
SLIBIREHEBEERR DL GDP © AR —{HBI A& b AL > EVE kB i i HE gt
1% GDP WHERU AR ) o 40IF] Fodt » 25 DUE 7 HECGE (8B s b — A > R[]
FEIRFEER ZBIGR A ATN » LB TR 7 HiR BHAR » R 2 B FEX B R
TR B R 2 R o BRI o BXBIEE A M IR R B R
IRf » HRBER M SRR S o

7 7 RS SRR > CRIBEIRT - BN LS 2 BRI & A SeE S
R > THIRLL SRuturques LB BRI » HARE LSR5 10% - T ATRER
DRIAE A WM A MO B = AR LA TR R 5 2 o ZB 8 Ht RS R Z e HE s 621
AEE RV 75 i g A I U2 g Hr DI i Bk i3 6 i B 2 i 51
FERRIRK 0 KA 60% E 72% ZMH o BREE IS AT HAVE DR —TE 75 ik i - puEE
o ~ Al B A BB SR NS 2 SR 2 7R g eI (5 S AR BRI
VYL I KK 49% F 62% ] o1 v 8 Sl HI 5 1 TSRS » BARHR SR 30
VT R R 7 5 B (3 56% B 61% > HIML PTG AR HAthB 3R » & i Bt b4 e+
L EFER A BRRER -

Bet% o 1REEHTIL T 3ALIBIgR R - BR T R L A SR > DUk TS
A B - H MG A PR 01 o HpE - EEE BREN e AU SRR LU SR > H
1 FRIEI DL SR 75, 15 1 LA AR B RE IR BRI U252 72 dndE Y 1.8 5.2 % - EEEHIIKY
1.6 & °

(22)



JE R s > 101 1 > R 106 5 6 A -89—

*7 J[EEERKREBEEFIILEBR (2009 F)
B EXRR A e Production Consumption Zhou et al. Cadarso et al. Marques et al.

AUS UM -14% —4% ~14% ~11% 10%
AUT Lesiupdl! ~58% —51% —65% ~56% ~58%
BEL EEFIHE —42% —42% -50% —41% —46%
BGR  {#hnfiled 101% 75% 108% 93% 76%
BRA P ~58% —55% —61% —57% ~55%
CAN 1PN —24% -17% -22% -22% -10%
CHN EAE N7 165% 135% 178% 157% 151%
CYp FEH T -10% 2% -23% —5% —45%
CZE Hw 18% 6% 19% 14% 16%
DEU {4 —48% —44% —51% —47% —42%
DNK  FH% —51% ~56% ~55% —51% —47%
ESP YUY ~55% -52% —61% ~54% —64%
EST ZYhJent 58% 42% 75% 50% 63%
FIN Sl —-37% -35% —41% -36% —36%
FRA ERE —67% —62% ~74% —65% ~71%
GBR e -50% —43% -53% —48% —48%
GRC il ~17% 8% —25% ~15% —27%
HUN &5 Fl -5% ~11% ~17% —6% -23%
IDN Flfe 33% 33% 38% 32% 62%
IND FIE 161% 151% 162% 158% 127%
IRL R ~54% -53% —64% ~54% —49%
ITA eyl -50% —49% ~59% -50% —64%
JPN HA ~51% —48% ~54% —51% ~52%
KOR  #&[H 40% 26% 47% 35% 24%

(23)
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*7 J[EEEFRKRBEEFIIZLLE (2009 F) (i8)
B EXRR AR E S Production Consumption Zhou et al. Cadarso et al. Marques et al.

LTU VAL —5% 7% -21% 2% -16%
LUX AR ~78% ~72% ~84% ~75% —44%
LVA PIRGEAE R -19% -10% -27% -16% -22%
MEX Pt 1% ~1% ~5% 1% ~3%
MLT & -13% 2% -16% -10% —28%
NLD frf il —45% —49% —52% —45% —46%
POL W 48% 38% 50% 45% 34%
PRT %) o —40% —36% —45% —38% -50%
ROU  FEHjend 19% 20% 16% 18% 2%
RUS D 101% 109% 159% 103% 222%
SVK LIRES A —4% 9% ~15% —4% —22%
SVN g HEfe R —24% -21% -29% —24% -32%
SWE il —62% —57% —68% —60% —54%
TUR +HH —5% 1% —6% —4% —4%
TWN 5 29% 16% 52% 26% 38%
USA F[H —28% —-22% -31% —26% -32%
ROW  {H G fthith]a 38% 38% 38% 38% 43%

i~ (7] 52 PRl B B SR DU R B (T /3 HE A+ SRS SR T LU - SR, (AT LA BURHE T
TR B PR 2 AR > KA RIS 2 7 1 AR FEE AT AR » ME—ANEAER -
F SR zhou it EERRHE R BRI » LIAREE# B AR TR ZAERAHEL » SRz, BT R R RZBI SR B HE
PP 2725 o BLZ RN SRcaaro HISHAH LIVAE# B LT Z i F it S8 L B it S p
1272 o FetR 0 D SRuyargues e LM A FEfT BB 2 Rk AN - FHECHS L5k /5
U5 * SRutargues 12 PTBRISE H_ESAURR {8 /532 B 5 T e 26— XEERG Z ik » ELAETS i@
INLIA e (TR i iy LR PR ER EE MRS {HLL SRyiargues 15T EIRF A

24)
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AR B DU AR & AR D2 SRR B AN B i S ZR r
oI o EEEH C F 2O B R RS -

SUANAEEFRETEAIIINEZ LR

U & B AR TGRS - 8 AN R 58 R R BB Ry NS PR » B SR 2
NIRRT LLRE - T B (TR P i B 2 A SRR B HRp i se - Bl - &
FEF R AT B NI HRICE R B E N R B R RN EmELE SV Co, HE
s IR B H BT R 2 A SAHRBCNZIR - Rl e B — {18 B Bt e it B A5 75 oK
P LRI - 3% 8 2t KB B RS 22 5 BRER R R LA H
IR A SR A HR R R TSP - JRRIEZE R NS5 HR il R 2 R (i
PSR -

H% 8 FMHEH - AGmVBEE (TE0E: - FrE 0 ER SRS @ I R - H o
RV ARSI > TCHIZLL SR yvtargues T B B E5E 5 5 » T 25RO IRINHIRE
IRIE B A E LU R R E » I EA D (AR EH R & - H RSB EL
SR Hr s MIERLL SRyargues IEFETERFBIE SRS ZF515T 3 5  #RIE Environment
Canada (2012) » MIEERETRBEX ~ FRHAIRIA R LA R LIS SRR rha e
it SR BRHEAL - B TS YERIT 1 5 SRS R A T R B £ EARIR R (7 H R 2

 WIOD &3t  MmBaa AR A5 HEEREARAZLGEEFMELP > ZFERS

WEERLEERAAARLABTZ S HRH - KOs B X ERAABERZISH
A o M RIRA F AN W BT 5 VF 0 B o B ds A B AN BIAZ 5 By B 5 425
WA RI RIRI S AN E B R BB EE RO IEAAZS SR A L —F IR
BINEAAFT BB R BEZRE L F a5 RKEAAENBEFZI M mEELERBEA
BN EATZ AR A 0 B kb R AN G I B o A B AN B AR R &K E
HRBEAEG Y » WM HERE A — LRk o

(25)
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*8 HEEAHF AIRBECLLER (2009 £F)
B EXRR AT E@4 Production Consumption Zhou et al. Cadarso et al. Marques et al.

AUS i 368% 422% 371% 384% 501%
AUT  B3IF| 120% 157% 82% 131% 121%
BEL FEFIHE 192% 195% 153% 199% 175%
BGR  {§IFaH 39% 21% 43% 33% 22%
BRA  Hf —60% ~58% —63% —60% ~58%
CAN &Kk 248% 280% 258% 259% 315%
CHN EHE PN 75 20% 7% 26% 17% 14%
CYP FEIEH T 116% 144% 85% 127% 33%
CZE Hw 150% 125% 153% 142% 145%
DEU & 141% 161% 126% 145% 167%
DNK  F}z& 205% 176% 179% 207% 233%
ESP PaHEF 65% 79% 43% 70% 32%
EST Fyhfend 152% 126% 178% 140% 159%
FIN PN 217% 226% 195% 221% 224%
FRA RE 55% 79% 24% 64% 36%
GBR 102% 131% 90% 110% 111%
GRC 7l 170% 199% 144% 178% 137%
HUN @5 36% 27% 18% 34% 10%
IDN e —63% —63% —62% —63% ~55%
IND I —65% —66% —65% —65% -70%
IRL R 164% 166% 104% 164% 189%
ITA FAF 99% 105% 63% 102% 43%
JPN HA 125% 142% 113% 129% 124%
KOR [ 179% 150% 192% 168% 146%
LTU  37F@58 24% 40% 4% 29% 10%

(26)
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&® 8 TEIEEHFR ASIRBEIZLEER (2009 &) (i8)
B UhS B X 218 Production Consumption Zhou et al. Cadarso et al. Marques et al.

LUX &R 176% 242% 102% 203% 592%
LVA  RilstsfEes 12% 25% 1% 16% 7%
MEX  Zp5Ef ~11% ~11% ~15% ~11% ~14%
MLT  FSHifth 92% 116% 84% 97% 59%
NLD i 205% 185% 166% 203% 200%
POL W 93% 80% 95% 88% 74%
PRT wET 51% 61% 38% 54% 25%
ROU  fEFJenn 9% 10% 6% 8% -10%
RUS D 93% 101%  149% 95% 210%
SVK  Hiigfkia 83% 75% 63% 83% 50%
SVN  Hnig#t/ent 107% 114% 93% 106% 85%
SWE  Ffigh 88% 110% 55% 97% 124%
TUR  +HH ~7% 0% ~7% 5% —5%
TWN 5 148% 124%  192% 143% 166%
USA  Z%H 301% 333%  284% 309% 275%
ROW  {HFUHAIMhE — —49% —49%  —49% —49% —47%

B AEERRFERERDIREE o ERMESEBY T > NG {5 FHVADRE 5 (R L B U P ) 722 B
AT 3 5 - LLUAEH BRSNS - BURREITR SRS BRI UE R A THY
FEPRA -

FERTIL TS CRIZR G I - PYBLSF K oF Bt SO SR R] 2 2 iy |y - JEH 2 LL
SRtargues 1185 T IR B HEFUPE5 2 FERERR AR - KHKIES 30% o Al ~ SR BB S A HE A
NIGHEBUZ WAL BT SR AL R iR R - DU B R LB - 7R At
SRR E SRR =65 - 8138 ~ IRREIRHIE o e S I EBLREE /T > L SRz, 151
SR PR EEIRS - K08 2 5 BURMIB]Z S R R E S A sE L

27
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W

LS

P RE T B T35 B S B 2 2 B R B B T2 AL R R 5 L HIBABEASIRD © 7E 2009
B bR T HRIBIREES: o HoAth i bR B TSV BRI IR BRGNS TSR - eI
7Y~ FIEE B ENe/ MA TSR IR % » Aim DAVRRE B (E 048 /7 s > HOBRRIR )
60% it o HIBIRPEEL 58 ~ #E] B RABIEU » DL SR, S5 IR A SR ER {H 5
NIGWHZ ZZBREROR > #) 26% » B HIBIRPE 2 FE SRS LIS B ERERE ~ mT 3
FEFE o

1 B5# 1995-2009 F AIGhHEIEL 5 AIBE AR FHERGT (3RS
SRFERE o [&] 1 FSREUR - B 1995 £ 2009 FAIPERGE R B RS 1.5
2.5 {5 > Hr L 1999 .2 2006 F 5 G A SIPEIL R E g - 2R S {ERY 2 (520
52007 FLLRRIBALARER]ZE 1997 FERTHIKHE » Horh DRIV B2 IR0 Aotk iR
1K » 2009 HHIRE = ST E 1.25 (54545 © SR AT E 2002 FEERME(XRAE -
I~ s EEBASEEISR - (H A9 GDP AMER FRTBHEEEIS - Kt - BNELOAE# &
FERGT E A SSRIROR S SIS E— 5 DL E > BUREE 2l S ER 2 e
PSSR

2 Qs P AR RIHE G (3R 2GR BIRPENRE 1995 FEE 2009 HH) AL
PRBEICER T SIS RRBEIZ 720 © 18 2 BUR > FRBURRER A IIHERAE 1995 -2 2001
MR AHRIHERF 2/ IS TS STHENR 30% HI7KHE » (2 % FRIB R e B {5 S8R GZ 72 BRBRAG
ffig/ I+ AAE 2005 28 2008 FEFHIFHAAHE SR AITHERBOKEE « Hrr s DL Zhou et al. (2010)
BT HEEATE T E 2 ASIHERAE 2005 FRALAEN & HDEH SR K HE § K2 BRR
HIABE PN E LR > A& ] 2008 -4 8 H T FF 157K #E < 2005 F4% >
HH B R PRSI R R > AR TR BRI N » SHEEREEER A 5 A SR AL > 38 ek
TEMEIRERIKIR © (R4 SRR T R LA, - TR 4 — Akt
FEAYE > TAHEIKRE 2007 FRIBAERKE T 15% @ EE G2 KR4 E /IR E
50% Jiti ©

(28)
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300%
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—— Cadarso et al. ——Marques et al.

B1 BEEFEAIIBIMEEREIIRNC E
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B2 FREAERFAIGHNERERYIICZmSCBRE

ey bodt > AT LA B RS B AR B B TS SR IR KA SRS
JEEEIN ~ I RELSE BB VR FR B - 1A I MERRRATER @ > FPEREEREAR — £k
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TR BERUT LR B AT o YE HE LA Y Bk - (H r R oAb DU SR HE O i & BRI (A
2008 RO HEAES -

)

B sdyddik

AR 2 (B SE BRI 2t » 1K B P 40 2 I P A B RHRE - 5B T A
AN[RIERE Z BB (T &3 - M A RAEALZ B SRR E (T 2 8L 18 -
8 A SR I B i S P2 R TR A LU AN [R) 5 AT 0 R (R 3 B 1 I K B
reLUEFES B TER R B IS - KA ERI#BIZR R LL Zhou et al. (2010) F
fethi B PE R A R SR AR > [NATE Zhou et al. (2010) HYEEHEIRAIT - 1%
— Al SR AR SRR (07 5 Ll R S e MR B WA T L B AT 2 1M Zhou et al. (2010)
vo by BB E AR MR T AR HEE T - B RE 7 ER SRR
BRIE(SE > [KILLL Zhou et al. (2010) KT/ 4E R HIEHRHEMGE (TAE My BHEHE L%
B -
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A Cross-Country Comparison of
Responsibility Sharing in International
Carbon Emissions

Shih-Mo Lin*, Hau-Chiuan Yang ™, and Jin-Xu Lin"~~

Abstract

Responsibility sharing in international carbon emissions has been a hot and controversial
issue in recent days. This paper applies the World Input-Output Database (WIOD) developed
by the European Union to compute the share of responsibility of carbon dioxide emissions for
41 countries based on five responsibility-sharing principles, over the period of 1995-2009. Our
results show that developed countries will benefit most under the principle proposed by Zhou
et al. (2010), while newly-developed countries will favor the sharing principle by Marques et
al. (2012), which accounts the shared responsibility based on the income being received from
trade. For Taiwan, the most favorable one will be that based on consumption of goods and
services. Conversely, it will be responsible for more emissions under the income-based

principle. This implies that Taiwan not only needs to improve its energy efficiency effectively
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to reduce the emissions from production, but also needs to adjust its area mix of exports to
avoid the added responsibility from exporting. We also find that the income-based principle
proposed by Marques et al. (2012) is relatively fair and efficient as compared to other
principles. Under the principle, developed countries will have the incentive to move their
production to places having less environmental impacts. Newly-developed countries will also
have the motive to reduce their products’ carbon intensity, while countries pursuing clean

production technologies will have more opportunities in choosing trading partners.
Keywords: Multi-regional Input-output Analysis, World Input-output Table, Shared Emission

Responsibility
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