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TE R ZMERT T2 1 |, BEA -7 15 BB S 5N
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PR XA H 20 AT (Single Region Input—Output,
SRIO) .\ X i1 52 By $& A 7= i 43 7 (Bilateral Trade
Input—Output, BTI0) 5 2 X388 A 7= H 43 #1 (Multi-
Regional Input—Output, MRIO ) = Fh 455 I HE 48 | H ¢
FEDOIAE TR R G A BRI ) 52
FMEARTE ., T EIER =, BT 2R H BRI
SR AT R LA 5Y — [ R 5 e e TR R Rk HE
T, AL A BT AT [ S0 S — A, AT
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] BEFE S S R Y KB B 1S AR A B K T
1681 Mt AR (149.3% ) Fl 1258 Mt bkt (134.7%) , He
e, AR I B O RE O K T 1002Me Bk J5E
(131.2%) F1 665MUARHE(109.4% ) , A5 P00 1531 2
FEATIP= i T 178MuARHE (116.8% ) Fll 147TMt bk
S (108.9% ) , A= 77 5 7 SR MFE A T3 1 T 86Mt
PrbiE (284.4% ) F1 126Mt At (348.19% ) , A= 77 il 5 71
TRNAE L 1 5P B T 392Mi A (242.19% ) Fll
203Mt bR M (210.8% ) o AR BH ., WF 5% 1] A= 7= g

P& 2 I BEFERS MR e K Y 24 R BRI
SRS PIZEREIR o AR 7 0055 9 9 D BEFE 25 44 K

A, HAHFER LB eI A dh BT S5
SERAEUR, AR RERE P A EH R L 95% 78
A BT LU RS A R (29 19 ) 5 11 2 M AE
Hh =3 BB L 929% A AT WHIEIHNZ (A R
K& T 214%, Ifklilﬁjﬂﬁdzfﬁfﬂ“ REAEAYLLIE , B 15
A [ r [ IR 55 6] A A e 28 SR B B RE TR éﬂ”1"JIL
FARKAAAL, ﬁ'ﬁ'?@lf% SRAFFERY B 5 RETR
A Pl o

A 3R A B R B S v T A N S5 SR BEAE 1Y
R, E IR RS RV 1S AR R g K T
668 MtAR/E (245 MtARAE) o Hft A2 A P GRFE
R 55 ohas (RIAR SCAY H R & e D) AY LE B &2 I
FhkaA, L HIE 2001 4F 2 ), a3 ok, HLsF
2008 L HN45 A MG EERIA FRE. Hob, ilkgs4h
7 L H B KSR RS, N 1995 4 1) 25.6% L Tt &
2008 4E A B 9 {H 42.2% , FUJ2 Jsim 5 J50R), b i
AN HTREIR SR . AHI, 25 28T P REAE rh
IR RE TR Y Eb o 2 B0 B S S [R] B ARRAE , e L
i RIS RER S Y, WF o A R FbEE G K T 3
30%(56.5% % 86.2% ) , HUERA, L H I 37.7%3
2 57.0% , 3 E NIRRT R —2F i L R
B REUR L d /N R I , S A N B AT R
4.8%(20084F) o BLAk, Hiv I A T i 5 Rk A v
P T ST JE T E RS BRI, TTRA R
REVR 5 W E Tk D B e
3.1.2 AT G e A AL T AAL B

B 1R T 1995-2009 4F H [ % 40 52 55 s HE

Fz1 19952009 FHREHBE F RS EEE

Table 1 China’s energy embodied in international trade from1995 to 2009 (MLbR#E)
AEf 1995 1997 1999 2001 2003 2005 2007 2009
H AT RERE 764 769 770 767 974 1295 1535 1767
T DE M RERE 608 620 640 634 762 944 1086 1273
B Re 166 160 146 156 243 386 490 549
HEF R g 10 12 15 23 31 35 41 55
AT HE T RERE 153 166 193 207 241 286 307 331
TH 2 M REFE 135 149 180 194 216 248 265 282
T B eI 34 34 37 45 67 86 97 125
HE LB AR 16 18 24 32 42 49 55 76
A= A I RERE 30 33 33 39 48 71 98 117
TH SR BERE 36 40 48 61 78 99 122 162
B BE DA 8 9 8 10 15 25 35 40
HEH B e TR 14 15 22 31 45 53 59 85
ARS8 I e 1 162 178 193 231 293 384 491 554
H 2 e 139 154 175 209 252 300 366 433
R RETR 38 41 41 53 83 130 175 192
OB A REUR 15 16 23 31 41 46 51 70
T T SOk T RE TR S R WP D RR IR o LU, AR SIS T R AR R BRI T ARVEE R

SORI], T — 8 2 BRI NE T 2%

YK AR SR

DA SCIMFEZE R ] MRIO SR 5EAT 2], HASCR HIRYHE T H RS BEIRIR bR 556 T SRI0 BEALI S (9 L S i 2 1 11 5 T

S =g oy
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Figure 1 EET estimates for China from1995 to 2009

Jit (Embodied Emissions in Trade , EET) (9 f5i1&:, 15
AR ] rp [ A I HE O T 3492M(128.3%) , TH 3%
MRS KT 2523M(113.5% ) AR B &, E A
WTO J& 3 B 3438 55 (10.2% 5 8.5% ) it = T il
— K BE(0.8% 5 1.8%) , H — & £ I 78 2002 4F LR
TR AR AE A50ML Z2 47, 2002 4F 22 J5 X — 22 B s
P, 2008 4E K FIAAR 1752Mt; 2L, vhE S R
BT HERCFE 1SRRI T 1378M(232.1% ) , Hax—
B8R 4 & AR AE 2001-2009 4E [ , 1995-2000 4 [F]
(0t 1 B B HEOROTT RS AT 1 5 I S0 TR
HERCIE 1 T 409M1(428.1% ) , ARl 2, 1 11 S 1k
JTE 2001 45 Z B -1 9 (13.9% ) 5 T e — BB
(11.7% ) , fx 2 T 2h 1 5 Zy B e HE i x40
(BEET)E 2001 4 22 Ji5 Lk 18.39% 1SF- X474 vk 1 ok 1
Koo BRI, b E AR PR COL 38 i i S 2R
COLBEIN , HA = (R 43 a2 R 1 i 2 B KK
A3 FE AN SR B3N (5 e 40% ) , KL, TH %0 COL 4
T A 1691 e A2 2 11 35 mfeist 2 1
ROk, AT R RIWFZE X b [ 57 5 ik HE
FOAKSE At 48 5, 22 2 5028 TR R A G
FZE X T B AR =0 T SR L R L R
RS i HE A (BEET) Ak T & BUAS [R5 4
R 2E RATAE W] 22 5 BME 21 S IR i A e
AHE ke (42 BRAR SCBE R ER 43 #E S5 v] A1, >R HH SRIO
BTIO 5 MRIO #5240 55— [ i) A& 7= ) HE ik 25 75 32
AHFIEE SR ) | SIS [ (A AU 2% 1 T OA (] i HE T

IR AR . N 2 i, an v (L7 2005 4811 4
FEMVHERR , 7 ORI FE A 31 18 J A A i/ IMEL DR 22
1250Mt(4449Mt Fl1 5699Mt, 7 3K 4686Mt)

X T SR HERL | GEE) O B A HE A A 22
SR, SR WTHA AR b R T W e 3 AR 1 R o
Z B . 1 E 2005 4F I 9% O HEFE 3459Mt A
5560Mt 2 1] 5 %F T [ 15 B meHE s i KN, 7R
S3TE FE S HE B AR 50T, 13Xt AR 4] E
BN A TS B R AR HE R AR ELAT T
LA R B AR R AR R Ko % L I A R
JH MRIO #2005 4E 248 I BF9E , Nakano 5411
rh R A M T RS BRI R 794 M (5 AR I HE T Y
17.6% )™, T Wiebe %54k i1 & 51 & W P f5 £, N
1734Mt" . 33X 9 LA 53 4 ] 7 AR R i s ——
OECD A -7 H =M E PRAg IR E (IEA) B REVR FIHE
OB AR S A AR, B AT 414~ XI0R 17
AR WS A 55 A X A 48
FEERIT

SR SRIO A AUAS 1 v 1 B 2 HE i 5
o ABERLL 2005 4E K45, Yan 250 5% H] SRTO 77 B4R
T — MR ARG T 1180Me, HAR % tH A HAx
AT FH 52 1 e it 2 R 14l FH I SK J7 44 (PPP)
HEATICZR IR HE T Lin S84 110 3357Me7, qngk2
FiR BT 2 0] R 2 5 22 IR L, R
PR 22 XA A= R | X 43 T 3 FR
AT R ZT5 R IAJE |, 78 SRIO F1 BTIO B

D) SCHEET MRIO AR A i 1 11 B HEROX —H 45 5 36T SRIO B A A& Gt s 111 & HERCR A & SORIRD, 6 T 2 25 57 e
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Table 2 EET estimates from the literature for China (Mt CO,)
= A ARG IR TR E R OB HE BEET
19974F  Ahmad % MRIO 3068 2708 463(15.1) 102(3.3) 360
Li & BTIO 3219 2871 513(15.9) 165(5.1) 348
Su ) MRIO 3259 2831 - - 428
Weber % SRIO 3210 3330 580(18.1) 700(21.8) -120
Yan 2517 SRIO 3133 2957 314(10.0) 138(4.4) 176
20014F  Li%" BTIO 2454 2271 623(25.4) 440(17.9) 183
Peters %" MRIO 3289 2704 803(24.4) 217(6.6) 585
Yan %" SRIO 3108 2908 380(12.2) 180(5.8) 200
20054F  Weber 25" SRIO 5030 5560 1670(33.2) 2200(43.7) -530
Lin 250 SRIO 5458 4434 3357(61.5) 2333(42.7) 1024
Li &g BTIO 5699 5039 1760(30.9) 1100(19.3) 660
Bruckner&®  MRIO 4449 3459 1357(30.5) 366(8.2) 990
Nakano 2! MRIO 4508 3921 794(17.6) 207(4.6) 587
Wiebhe 21 MRIO 5090 3665 1734(34.1) 309(6.1) 1425
Yan %07 SRIO 5429 4699 1180(21.7) 450(8.3) 730
20074F  Li% BTIO 6672 5829 2493(37.4) 1650(24.7) 843
Yan %" SRIO 6499 5362 1725(26.5) 588(9.0) 1137

TE 0 GIE) 1B & O 4 5 PR 4350 3o s GIE ) 11 B 8 BRI o A 7 U HETR 9 LE 491 s BEET 378 % o0 51

Dy WA R T AR S RN SCik i P P RS

W OB B HE A Ak T, TGk X 43t 11 R R
e 2B i S2: H ] N A 2 [ A B o | A iy, RS Y
HA T R B AP o 10 388 nsy ™ A ) 22 52 B0 0™ o

X e A 1T R HE R, SRR B T 2 A
TP ARG v LGS Hb ] 7 R ER R 1 11 2R
T, g2, XA bR A T A IR KA R], Weber 45
55 Lin 45 2% F SRIO #5551 1 9 101 8 40 858 Xt
2005 AFHF H B A Heak Al i YR sk 2200Me G ik
A PEHERR 1 409% )7, Li Z52% FH A & 36 4> X S
BTIO £ % £t 11 v [§] 2005 4F (14 32 11 B & HE ik
1100M; 1717 R FH 22 DX 3l 480 A7 Hh A AR 9 B 5 Ak 31
T E/INME 22207 3 366Mt, A SUAb 458 325Mt.,
32 MIMAFHERNR SR SERESHEENER
321 XL FRBERAT BB RRR M

3 R T 1995-2009 4 AN HIR M A IR E
ATy — AR 28 ISRk & TR IR 84k
H 2 BRI RoW X35k (J5 ST FR A& J v 22 544 ) 11
A7 5 P REAE , b, 23K (BRIC KGR &0
5 % 8t 2 BN ) A 7= M BEAE S5 T BRI 2%
M BERE , ELHH 5 11 B Be R 55 T A 1 B fig
J5. 1995 4F7E BRIC [E %, H AR 2 1 02 e K

A= PRI B re R, A5 3 [ 2 1T A A I R
TRMBEAE LTI K A28 Ak, v AR 7= s 25 )
RERE 2> WIBEIN T 149.3% 1 134.7% . BHAKT 5 ,
BRIC [ Z2 25 77 F 2 A GEAE 73 5135 0 1 81.7%
F181.3% , MiAE R IBL T, I TR M REFEHY N (8.7%
FSTIMe bR ) 2288 2ok A 7= I BEFESE N (5.19%F11 312
MtAREE) o
WE—2 G A TR 2 B PR SR 4 TR 2 A

(R38R AR 43K X BRIC B R B REVR E 11
(RGN, HAE 1S AR N T —4%, 1995 4 BRIC [E %
OB A REIR Y 76.7% & K ik 2 Br R S5 11, X
— B e I B B A T R R, (H 28 2009 4EAT5#8 )
62%. H H BRIC EZR 02 &k & PR B A e
U5 5 BRIC A= 7 I BEFE A3 B 1995 4F-1 17.2%3E hin
| 2008 4F 11 20.0% , X IR A , 2 2008 4F Kk 2T
PR R Z AR 4H 1/5 19 BRIC 2 F= Ml REAE ; Ifif BRIC [ 5
I TR 28 B AR 11 B BE VR ATE 1995 4F (66 Mt A
P 5 LT 2R AEAE (2168 MubRIE) 19 3.1%,2008
AR BRI A 5.6%. IXEBIRRI BN
TR O A4 2R B A e IR B R R IR A T IR IR
F5 10, T A 45 28 BR B BRI AN 2RI Tk
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Table 3 Embodied energy in international trade of BRIC from1995 to 2009 (MtARIEE)
CHE 21y EFE P BRIC — KIk&THIE  KEP4F Ik
19954 A IAEHE 1126 359 181 974 2 640 6073 2489
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Figure 2 Embodied energy between BRIC with developed and developing economics
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Figure 3 Embodied energy production and consumption per capita
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Table 4 EET estimates for BRIC from 1995 to 2009 (Mt CO,)
s R e P BRIC  Kik&irik  KIETHETHE
19954F Ak 2722 721 175 1412 5030 9590 4336
TH 2 MR 2224 655 205 1033 4117 10 555 4284
H T A 594 113 21 435 1120 683 883
H#EF R R 96 48 52 55 207 1647 831
20004F AR 2 805 891 222 1371 5288 10283 4849
TH 2R 2395 797 248 710 4151 11 803 4467
Hh B 595 166 35 697 1428 732 1312
#F B HE 185 72 62 36 290 2251 931
20054F AR 4686 1085 242 1 460 7473 10359 5746
TH 2 MR 3608 1065 251 942 5865 12 465 5247
R TR 1403 198 55 596 2123 858 1752
HE R HERL 325 177 64 77 515 2965 1253
20094F AR 6214 1503 252 1412 9381 9506 5991
TH 2RIk 4747 1456 306 1040 7550 11079 6250
B TR 1972 235 43 482 2508 1054 1431
HE B HEL 505 188 97 111 676 2626 1690
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Figure 4 Embodied carbon production and consumption per capita
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Embodied energy and carbon emissions transferred
in international trade using a MRIO model

WEI Tao"?, PENG Shuijun’
(1. School of Economics and Management , Hubei University for Nationalities , Enshi 445000, China;
2, School of Economics, Xiamen University, Xiamen 361005, China)

Abstract: With the formation of global production chains as well as cross- border separated in
production and consumption in the world, the rapid development of international trade has an
important impact on both embodied energy and transfer emissions of trade. We estimated the
different energy consumption and emissions embodied in international trade in 1995-2009 with the
MRIO model. The results showed that: (1)China belongs to a net exporter of embodied energy in
international trade except for new energy sources and gas during the study period; increase of
production-based emissions far exceeds the consumption-based emissions in China, and 40% of the
former is satisfied by the demands of foreign countries, then only 16% of consumption- based
emissions increase is derived from the increase of imports; (2) The production-based energy and
carbon emissions of the major developed economies were almost unchanged during the study
period, but the consumption-based energy and carbon emissions were gradually increasing, then
they were net importers of embodied energy and emissions in international trade; the production-
based and consumption- based energy of emerging economies increased by 81.7% and 81.3%
respectively, and the embodied energy and emissions of developed economies transferred into
emerging economies is much greater than the embodied energy and emissions of emerging
economies transferred into developed economies; (3) The per capita consumption-based embodied
energy and emissions in developed economies are much higher than in emerging economies; while
the per capita embodied energy and emissions are in a low level in China.

Key words: embodied energy ; emissions transfer; MRIO Model ; consumption-based responsibility
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