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Propelling Factors of Embodied Carbon

Emission Change in Foreign Trade
—Research Method Review and Analysis
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Abstract; The emission control and reduction of CO, and other greenhouse gases has become an important topic concerning
international political and economic relationships. Meanwhile, the emission of Embodied Carbon during the process of trading is the
central point. With regard to calculation of embodied carbon and the dissolution of its propelling factors, internationally, its research
object and research methods are continuingly enlarged and improved. In China, the related researches are few and mainly centralized
after 2006, furthermore, there are few articles which use input-output theory to quantitatively calculate embodied carbon and which
mainly use index decomposition analysis (IDA) to make factor dissolution. These articles focus on energy consumption of total economy
and CO, emission and there are few articles on taking embodied carbon emission as research object. Chinese scholars should enlarge
research object, innovate research methods, use correct and reasonable methods to test real CO, emission quantity and provide the basis
and guideline for mitigating carbon emission pressure from the perspective of foreign trade.
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AR RS MR EAL B ZF BR M B B A 7= R
HTE N 1992 (A B REALERAA) &
1T, 8 1997 FRERIE ) AT, BRI A SR
2009 E+ ARG L K& B IF,CO, FRES
PRI HEE R PR A AR 2 OB, T B PR BUA
W FRAMBEEFE, B2, HarHXhiFER
STHERCUE Sk AT TS, B LA P B #H AT
B ONMEEEE(GHEDE) R B BHERTKR
FIFEEE, MR CO, FiRZRIEMBATE, B
BT HEBGH R R . Wik, 75 ot B ek &k
Tt B S R AR AR T

— SMNERSRELE RN IR

1974 £/ E PR R RV ER G £ (IFIAS) 58
B TAEHR S E KIS T “ embodied energy”
(B BE) BE&, 76 embodied” J5 [ N b %% I R V5 4
HER By 2 AR 35 0T LA AT P b AR P i AR 15 e i
HERL B 3t R R T #E, 0 L #b. UK CO,. SO,
(Brown,1996) , PR&BRETE AN TR BIEM /=&, 1M
TEBA BB ) CO,, BR“TR&a Man
fiitt: (Peters, 2008 ) , bR 5 7 B & ik (0] B ) BF
REERHASGSHEXERARFTMER, RHLEE
AR, AL SHERNBIRET KBRS
] R ) S A

FLfE 20 fibag 20 B, EERIERE BT
(Mekenzie ) B IS 15 =4S SAEY A A&
BRABALBENHSHMR, BHET “EF4ES
EUHAN, FREFT AN EBERFELRE,
MHIES & 25 14 0] 8RR A B 2E B 5T 89 I
HHEEEEBEEY XA RET R - K& (Rachel.
carson) , i F 1962 F & i & 2 B Z Y (R
FR) N EEBAARNAERNEEFH#HITTA
R, /R TIER T X BRESHE W, X
745 1 ) AR 45 2 Ak B 3R 38 B TR A AR B B, R
R By 2 B FF 4R B 4 B K B A ok R 3R 5% ) R,
TESLER T, N E B E . H A4 5T 1967 4E 1980
421983 L T GRSV R T B LIARA
5 AZSE B WA EIL ¢ i A P
ORI R ER 7 5

FRER R GENEREFTHENNEZHR
oy, HEREH X R MHENZ MM H 2R Z R
H o Pethin(1975) Fii Siebert( 1990 ) 43514 75 Gk P 5
WEER IR SR BUR 9 A B B0 (RTAR
H - O #ED) SRR R 5 =4 W, Pethin
BEAEMBEMNARTENAH -0 BRI A~

EE R R B UR A AR B R e L LU B AR, BV BRI B
FANMEENERKS OFRREEEAY RN
e 5k T ERBE YT URAH X Bk A B R B 47 AH I ; Siebert
BIRBR PR AA T H - O BES AN —E IR 5
IREARY BUR B9 7 B 32 v HL b AR B, [R) B
Fhh—seie E X R G MRS T TR K
KEHEHFEAAFBERL. (D RGN AERE
W, AN ERGE Y KT L7 MIE % R,
Y4 EAR SR EAR R IEL T, H 52 /H153%H
AR R B RAIRIF LA 3, B V5 Yl X
MEARRA BN R, (2) AAXMNTHER R
w, AN R G A B T HEREN2RULE &
REVRBIATSEA, N IRREE R BGE,

BAR TR G He o] 5% e — [ i 3R 5 o R 18, (]
A CRARBGE B) 5B BRI E R T B # 2 Bl &
AMERAEWR, JE BT GRS 2020 A58 R4
GDP TRHETHAE 2005 4F LRl gzl 40% B 45%
[, BT R4 7 B al A HE IR Sk it BT A
KA, FBHEREMWITEFEZRRE, B
W BRAS PRI RAFERRERBRBIEEE
B EAR T ERR SRS RHENER, B
B 57 5 1t 2 o ) B AR T R, D0 S R R i R R 0
HeH B PA TR ( Nakano 45,2009) , FR& ikt O
TS AT O R AL R B O ENE B F oR ey R
B A LR CO, HEBTEA P M, # O
it (Tpek ,2007)
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SREBMEEBEMHEXHERN IS “RBE
8E” ( Embodied energy) F1 “ 4= 7% £ 3 ” ( ecological
footprint)o 1974 4 H x5 ﬁﬁ?‘”ﬁﬂ*’@ﬁ%%%
(IFIAS) REIR AT TAEA W E KB T RE8E”
BER ;1996 FAB LT ¥ K Wilhan K HE A4
Wackemagel $21H T “ A 25 B " #E3%, AKX B
JENZETH B B W4 15 Y HE TR 8 B A b (K
B)ER, EASETAITEERT, F“footprint”
T I 4% A 2R e T R HE RO 1Y 48 R 3R AT
PAGYHT A S AR 7= A 1 1 3l 0 B IR 04 T FE S HE TR
PRy, o+ H. B . % K. CO,. S0, F
( Wiedmann ,2007) . “Ba-& o™ 1w 2335 ( carbon
footprint) 7E5E X T EF EAFETFZHEM,BEH K
R B AR EER ) AT, AN IRER R
WS, B THAREM= BB 4~
SEFHERM COo,, B“BREBMENTAE
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(Peters,2008) ,,
(BRABERBAAESR AL (UNFCCO) ) ¥k
BWOEALR: R A B EUE S s
i, B R AHBEF P ER =& X B AT
HBH 8k, AT RETSHERRAE
ARIE R, H b HE B 1 B B b 77 7 X P b

KRB AE . AR 27 E X 7™ 20l B HE R 5 T
TR A HE R BRI O R AT T, OR
WM FEEITEERAN PR B EF S E
5o Bastianoni (2004 ) XfAH K R RE#AT T 181, 46
SRR A A AR B B E AR
W 1,

R1 FEAEEMPHBESEERSIEE

i+ R AR AR

s

a—BEERXREES, SR

Y-
£F 3& IPCC AH 8 35 F3 473+ B

A VAR ikt B

FAE S B R AF
HHSEHHERTLE T ARERRAEN,

TAESRE A~
BRARVTEREEDHNERE AR K ESF e R
HEH A,

BB 5 . 8 3 B Bastianoni (2004)

Wiedmann (2007 ) X853 Bt & ik 59 46 26 SCHRAE
TEBEFA R, R IEAL R & TR X 4 B R b
(bottom —up) iy £ T (top-down ) BiFh 2,
T 5 PR B JR R 9 AR 53 A1 ( Process Analysis)
T BT R B A AT
( Environmental Input-Output, EI0) , H dt 4= 4y B #
ARG O EGE T TR E i R B TRAl, TR R
FiitERASA LM TFRREATHFELELE
( Peters ,2008 ) ,

AR, Bbs EAR BB RBAT X H
BB A RE. A B ] AT T I8, Peters
(2008) fff F 23R H 5 4+ it R (GTAP) BEKHE , iz
RB/AF=HE,IHHE T 2001 £ 87 MEEXAS W
REk. &R 2R, W B HE, BRRE HE DK
U ERSNEA S R B8 kg O B ; i AR B4 B
HEAKZH (GWHFEHE) rRSmE DS O E.
Wiedmann (2008 ) iz FIHA 7= RS, I X 43 % H |
Mk 2 OECD Bl . JEBK 3 Z OECD EZK UL K& ik
OECD HE , R TEEXNIIRG FHRIHK. H
e B R ¥ & LU T X3 : Bk B3 ( Reinders,
2003) . 74 Bt 7 ( Sanchez, 2004 ) , H 7% ( Ackeman,
2007) . & H-H (Ipek, 2007 ) . B 74 ( Tolmasquim,
2003) 4,

TEST AT BB TR TH 3% 58 — & A0 B HF 2 AR AL i 3R
AR, FENTFE R 75 888 0 52
#7 (Index Decomposition Analysis, IDA) F1H A 7= H
LEF 4y R 43 #1 (input-output Structural Decomposition
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Analysis, 1 -0 SDA), IDA HZRE T MBREH
PAE BRI V2 R, T R R R A4
f 1 R 2R [ S AU Bk BR 0 % 5 ( Laspeyres
Decomposition) , Bi 24 — 75§22 Bl i, Fo At 42 B [ <€
HEEPAL, LRI IR B A S B
We) , 12 75 ¥k 8 9 B Oy i EC #5 #7 ( Laspeyres Index ) &
(Park,1992) , —#b22 38 3R B O 0 36 1/ K 3R 43
OECD HZK iy BB IR 18 B #£ 17 T 5 (Ang,2007)
B TE J B R Bk R v 18 4, (695 IDA ok —
BB IR AT REM P RABEREHR,
TR = 30 5 45 B R SS & BB
FE M5 R T (1- 0 SDA) , ARETR#H IDA Y
RETMBE|HET (Rose and Casler,1996) , # Bz
FAI T B892 Gould(1986) iz I - O SDA ¥4k
TImE XK MIR A R R A TR G L G54
5 ) e RE R P B A 45 N BE IR UK B A Bl Y R
MR . HAAE A I - 0 SDA Jrs# T &
FE 4 Gowdy and Miller ( 1987 ) . Skolka ( 1989 ) |
Rose 1 Chen (1991) . Han F Lakshmanan (1994 ) |
Rose F1 Casler(1996) .Maria Savona I Andre Lorentz
(2005) . Esteban Fernandez #i] Bart Los A Carmen
Carvajal (2005 ) | Erik Dietzenbacher #1 Jesper Stage
(2006) ,

BSR 1 -0 SDA FH% IDA 7EfERAE T 158
Z (HERE TR RSB E ST R, _BREER
ZIRIRE, BA D ¥E K RSB H 7%
B SR 2218, 74 3L R 38 LT (Park, 19925 Rose
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A1 Chen,1991) (B3 LU T R E B LUER TR
Xo EHth, —se2p3 8 W T FEREUH bR ik 2 Y AL
5, 40 Boyd (1988) 2 44 T LAEHA 5 Hh 3 HA 19
F-HEAENAE , I B U BT B SR
Ak, 6% 18] B8 S 25 38 349 % 1 ( Sample average Divisia,
SAD) ; Sun %% (1998 ) 2 i} 7 3t [6) = 4 -1y o
(jointly created and equally distributed ) i I, HIA
FHETRERAEE M IE AL T, 52 TN 87 39 50 B 45
#HE , Ang(2000) tKs HoAR A B R B4 35
Ang % (1997) & 5 T 3¢ #°F 3 38 K (logarithmic
mean Divisia index decomposition, LMDI) 4} f#¥k , 1%
B P A EE B A £ K ME; Hyun 5§
(2001) $2 4 7 #3188 K 45 B0 (mean rate of change
index) ZMELL, 5IA 2T R B KR EE
HIAEE T IZ ARSI FAERE KXt
OV 2538 28 (LMDI) J5 858 4 VHBR T BRI, T g
ZRLF F A8 AR 43 % 47 B (IDA) TS5 ¥ 2 % o3 A
(SDA) 24 ( Ang,2007) , 3 R i T IDA #9
Viguier(1999) | Gonzalez (2003 ) ,Shyamal (2004 ) , i
FF SDA W F Wie (1998 ) . Bhattacharyya (2004 )
Erik Dietzenbacher Fi Jesper Stage (2006) .

S ERXTASZHESBRITEREE
LR ERSBROAR

ERXTHE SRS X FE RN B E P H
XM, AR TR (2006 ) AN T BN
S Wt SR R . — S E B At
BEIT TR T MSNR 5 (FDL 5 RIS LR A
K, B U A -G (D XMIHAS R
FDI f 4% T AR (= FHFE, 2004 XPAE4E,
2008) ; (2) X4 5 & FDL B4k T AR (FE
¥E,2007 ;4% J5F-,2008) , H4—ExENAL S
REVEE R LR AT TGS, MEME H A
(2006) 32 f 1978-—2004 R FEXFEMH O 5
BEVR A SC AT T A ST, 38 R AT Z (M R EAR 58
FIAH e, [a] B R UR T 22 4T TR B XT 50 1 2 i
BMAE N 1.315,

PEXTRAS RSG5 R &HKEEMBIR
FELDLE 2006 FLUS , MZ AR EERXT
RE 555 R AR HE B R R

X585 (2008 ) % A & T 1 L ( bottom-up ) #4E
A RABIEM BT T 2005 R EE O H 54 46 F
HAMNBRE SRR, SRR, b T HE
A 22% 13X S E R 7 W B BE TR TH AR B Stk
BES RS2 EAEN 13.4% 1 14.4%

738 A it BT F (top-down ) YA i B M5
BRER. RSN EEFLUT —22F. SHEMK
I (2005) B FL 41z R AT B KR 1997 1
BAFEHFRITET S E T = SN A R RE R ET,
HEERER,1994—2001 4E (6], B Tk /= Hi
OB RFEEE/NTFHONTGREE; LA E
(2007) A 2002 SEMBAFHRNE THE T S S
RS & BEFE, & B 2002-—2005 4E3E O 7= S H
WREFES T O SR B AR T, T
FJAE (2008 ) BB 45 R B 75, 2002—2006 4F i T
SO, HHER BEAS/N T #E 0 SO, WHEMEE , /5 M 2003
FEIFHIB D SO, HHER R T #H D S0, R
&, R SO, i O g HE R B AR T O 3R
FEWILC B R B B B S BRI 22 A W s . 7 e
(2008) Xt H [ 1997—2006 4315052 5 o1 75 op B
SHETHE BLPER— I EESRALE., #
B ERXMHATEERABNABE TR/ REAE,
HHARX P HEBARBEEPHE & RH R
oE O 2R B, TG BRI <5 (2008 ) | REL 85 (2009 ) 7E L
Ja PR R HEfT T ekt . BRI SE (2008 ) LA 2002 4
BT R A E Al E BHFR T 2002—2006 4 H
SRABER OB S PR NBRETREIE, IRERE
A9 :2002 FEINTRBE IR 3K 2. 4 {2 AR M, 29 5
MEPERERBEHREEN 16% ;FE P EINA
HEH DR PREE K A BRI TRA T a5
AL AT ,2006 4EPUIREETR G D294 6.3 {2
MARAE , b 2002 R 162% , BRETE(2009) 35
T 2002 AE& AV ERT T B BR S BRHRBIB O

HAER, ENER A R IDA MRS T
AR BB E R, P RARKREES
f# % (Laspeyres Index Decomposition ) 4 515 4 4
(2006) I (2007 ) (57 &H7 % (2006 ) ; 5% A i [C
E4rfEY: (Divisia Index Decomposition ) 4 44 [H R
%(2006) RFEHSE(2009) , BIL, E#S%(2010)
FIRX BOF Y AR PR S R X BE R T 1995—
2007 P EZ G LB P AR HERE K R
RE, AR ER S N TRRE (5 1S3
EEARNL, B ERHFRARAX RS SR, |
EBRET M RAR L VT M BE IR IHFE L CO, HEBEATH
B, & O R4 R B\ AR 77 1E IE 19 4
R, AR FERFER, BEHEN AR
BEBAKR—H,

Her, BN RBEPHFEERMT-0 SDA ik
SRR R R R WME R, RS
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(2007) 4EF#F 1 ~ O SDA, 2R FH$I K 43 % ( Laspeyres
Decomposition) ¥ # 1990—1995 , 1997—2002 4 [H
VI RE TR TH#E 5%y o 8] 75 SK 2800 B AR BON, S B 4%
TaoRKBDL , FH-48 B AR BN R 920 BE IR TH AE 1) SC Bt
HE, ¥ARE(2009)#F SDA K (#) OREGH
HIRERE K SO, Bk 53 A8 RN AR 54
R B LR , % S8 R0 R B AR & R Ky
TEARBNL . BRLLH(2009) [FFEH:F SDA ¥t 1 %
5 P I REREZE AL 3 R BEARBBONL S5 A 800, S FLAE
RN, T & SR B AR B S A Ry B VR ) FH S8 R 3 v
Fe R B A BN, JF T X 4 £ 3 =X 43 A vk
(LMDI) R 15 ER o i B b = A R 25

SMARUL, o 5T A Bk e) B A B R AP 8
W, AT = LR THE S0 BT B & B HE & 7Y SOk e
EH D AR e BB R oy 7 D, £ B SR A 248
WL (IDA) , SRR E R T BN 85 4y
#EAYHT(1- 0 SDA) s H HER R4 AR Z B I RE IR
THFEEL CO, HER, VA LIS R B & BRHF O DT 52
WG A, R 22 AL 5 vk B AR bR R BT B
AIMEE

MAMERE BN ITERREELAIR
HERS R

TR EIRSCER AR, AR SO I e Sk T v
B R Iy AT R A E .

L#defhFressenl i

SRR HE R A R HBA T H
PRI XA ER] CO, W B HEHF R LA 5E
LA R BT AS B &R HE O RR Rk AR R
BIFmE L HHE BT

EX - EX .
EC™ = ZIECJ. = AzlEXjTj
I = =

B = S EGM = S Im,
Jj= j=

ECPF1 EC™ 4y 5 A B & i S O LB T
EC EC! 3 RI%az j HITRERGE DD,
EX; #1IM; 5y 3138 B T O Mg O rE &, T, &
7~ FRI 584 CO, HEM AR

2. IR RIS B E W IRAFS BT

(1) -t AL

TE L H O], BT AR 2 g AL (Index
Decomposition Analysis, IDA) 3, 435/ 3% H Boyd %%
(1994 ) $ 15 H 157 B8 S 24938 2,43 f# 1= ( Sample average
division, SAD) f Ang % (1997 ) 42 i %9 X 0 2l
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s (logarithmic mean Divisia index decomposition,
LMDI) B 5% 438 171t H B ik HE Ak 28 4k i O B8 (R
F, SN BORERALUHATH T BRRFR:
ex, _ EC™ E™ EX, X, G
ECT = £ xEXixX,- xGxPxP

Heb EC™ o i 301 TH O B & ik

E™ RR i BITH O B RER N R

EX, FRm i SR 0 S8

X, R i WTENA P BME

G 3R HP 7 B ( CDP)
PR A L

2S

U, = X G § WS RE R CO, IR,

T T B VR RS MRS FH TR CO, HEIR R B0
1= B i iemee )

EX. .

R, = S (F i HTF=6h il DR )

S, = TR R0 AT

Gr = “(FRAL GDP)
AT E B
EC™ = U, xI, xR, xS, x Gy, x P
2. 5t 4k F- 34 1 X, 4 ## % (logarithmic mean
Divisia index decomposition, LMDI)
AECH = EC™ — ECt®
= AU, + Al, + AR, + AS, + AG, + AP
Hep L(EC™ EC*™) = (EC*™ - EC™) +
In(EC™/ EC™)
AU, = L(EC™ EC™)In(U'/U,)
AS, = L(ECE™ | EC*™) In(S/8°)
Al = L(EC™ EC™)In(I,/I°)
AG, = L(EC™ | EC™) In(G,/Gh)
AR, = L(EC™ EC™)In(R./R")
AP = L(EC*™, EC*™™) In(P'/P) .
“O07 FaEH, T BB, EREMER
B/ RSN K
AU, FR i 17 CO, HER R HCZIEHR
Al B i B TRER A SE 1 AR
AR; FoR BT O He Bl AR
AS; TR ¢ BRIl AR A
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AP FrRE PN BN DB PR

RD FIRFRZETR

3. AR BACIRB) B Z ey &M 5 A

TEFRRELUE O 1, R AT B R E 451
IHEETTENHRB SO E RSB RLUT AN
I BEVR B THAE R BN SR AL RE TR Y CO, HERCER .
(AL IS df T B T BT ; B B
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TCpy RAEABREwE O LE, M) KA
HEEEFERWT:

EC™ = EU(I - D) 'EX

Hrp,

EC™ Far L BREHRIE O B E;

E = (e;,e,, " e,) , FRFITREIR EHEIHAE
REER:

U n B xfasENE, B A RN u (i
= 1,2,0,0), FRE | BRI AL BEME M CO,

&
(I-D)' HEFRRFBEE, UEALHE
(D) JHeH;

EX AENBRAH OEE( x 1),

RRIREEAE 3 8 1k TR A0 R B & SR B B R
SHERUT I R AR EERE T RRAR
P o G R T BEAES Y | TR i DT 45445

. Ei

Lol #ainfg AR AT KRR IR T, (HAEHF
PRI R P BEE G AR Y B R B O, 1
OB SBRIFRREERERIBRS, #
oA TRIBE AL B A AE 1 R B 23 fe] o 3 Sk 4 v
E 2R 1 R RE N K, [In 035 B
5 1978 4E ) 108. 9 {Z3TTFN 97. 5 4232 5034 fn 2
2008 4 11 331 {Z3RTTH 14 285 {ZFTT, XFHH
ST EAFHEZ LA M S KO, H Hib 7
gksey K. FEF,2008 40 E CO, HiBAL X
BB kK CO, HEBUE R, i)™ % Ebrtt
SRTE (M ,2009)

DR 128 JH 41 s oo 0 4 20 % 5 A 5 e B 20 TR I
H 5 B R IR 3 R R I 08 07 8, HERR TR
G BRI FR B R A R S AR O, 4B LA
HEIRE A B T IEM & B E T EEPR CO, HEK
B IS 51 A G2 A ik HE U S 4R A R K 4
Be. MENKNAXTRESBER, HEARA™

HERISE BT R R & B SCRRE AR W A, FZRA
TRPRAM AR (IDA) BEATRE M R R 0, HERR
FEATRARZ BT RYREIRTHAEER CO, HEM, DA LIS
FRASBRHBONVII X R BT, FPREELTE
WRBT AR MR RIF B I T, LAER & B &
LR CO, HERCE , BETT SN 9 # J5 Oh  F Bk H UIE
T RGAFIRIEIEF

SR (1EE-HAREHR) .
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