O 35 (5300381 Oilalos ¢ ibg)y - ole aslilosd
1392 G5 6 (soyladdy (s Jlw
83-64 ;i

Elyl g W hibuyj ar Ji g Joo (i5u (60 el (2SS 16> (s 325
Bran S g

*1 .
2
Sy dlg>

1391/12/22 i po>g g3l 1391/7/28 uslyys Gy

oS

SRl el glaspaly g lacslow oLl (S aeSTge JLatl S e guldST Jelge asiis
Sholge Judod 4y anlllae ol iy oo Ja5 0 (5590 (i (ol 4 Az g (o 00 eage w4 1) HelS CO;
I b crss 1) Jig e (it 0 sloylsSiw Cd g Byan 56 COp jLassl oS sils oo
bingms asle? 5 €oon)8 (Sl SLpps (APl a2 by, 5l pokie ool 1y aims e
ey Syge )|.Af).>‘ J.A‘}C w‘1389'l376 aslllao 0)9.A &0,9° ‘39‘“6‘ oolawl «gsgl.m} u..ilL..a
i (g5l Dol ilasls Jais e isu 0 COo jlasil o,y 1) 51 o i cod §d Curex
ooy 99 5l ol Cawddy 2l cawlio cwl ails Jaig o i JS !y CO, Ll jo s
QS o a1 asdllas (ladssl, Coro jos calise

BEZES BIPUTS JPSPE VEL P FIP N VES ENPS U RNV 6{0 PR A Y5 { PRR WL

Q56 Q43 .Q4 : JEL gusainb

Email: fotros@basu.ac.ir (Usis o5 ) L sl gy olStils slazdl 0,8 ,Ltils 1
Email: |_baraty@yahoo.com Agpden (BRSOl (6 p0d Slamdl iagh 09,5 gac 5 Siagh 2



mailto:fotros@basu.ac.ir
mailto:j_baraty@yahoo.com

e iR (S0P ()5 SeST (60 s 529

doddo .1
5 S Sl ogde 5 Canl oS slamil Gl (cla st Jlail adls ¢ By fo> ik
5 powle (55900 el g 3l 13U slasl ) Kod slacdled il ol g pie o yiso
5 biwlw culio (54 (1386 s3] 9 @}))3)91@' w2lyd |y oolaidl glaslsiwl § mbe

2948 JBgJos (izu sl ol g S sradie 385 (Lol wiejls (6551 ()90 00 Lol
2945 8531 JS o3 28 iz ol 1387 Jlo p sl (458 Bpae we sl Sl (S
039 )9S (S5l Bpany (5 (09> (S 5 (SB S I w45 35 03)5 Spae |,
39t olos W95 cunl pilanass b clacigw 4 dtly loas JigJes pisu ol
5 Jis e i (1BA) (6551 (Mollor olf] lillan 5y by ol ey (So Jiig Joo
Py 95 Ol 3l Gpae oloj ol o 9 29 wlsd (g5l eaiSBpan )5 2020 Lo
s 35 Sy S g lm (Sogl ol s (JBgJa> 391 anlsS g0l Brme Sl nit
it 3o 4 4 (0l B 5 e CO COp) (SIS (slafls oS algs S g Je> i
(b g 500 iyl Wy b I peitee st b (ded (35151 eslatal 515
(1386 <o ygus) 3L o

op) ol 03 Mo p> 23 dgas 1389 Lo p3 ouis piie COZ IS 5l Ji5g Jon (iSu i
99 51 L Hlde ol 5l 4 canl 03g) 2o yd 96 390> Jlo e 13 CO (IS 58 el oaw
M2 291 glodls Jig o> Aoy bl lodle JBigdes (150 5 4 bgipe 2oy
sy ol 03l jolaid] 5 4 |y B g es i Su yn old e COp S 5l o)
2 by JBgde> sy 5 9 3033 olsa g e 15y 5 oy 08 (L) Jiig Jos
SleMbl ol 65,5 o 5 1389 Jlo 1) Jaig e Lisu JS 50 oas pisie COp 5l sy
)13 oS ST (3 jlil > Jaiges iSe cenl I ol

o Sl (ol jglate 4 odldl Sl b ablie a0 AW e (ulnl
Jelge paseds w3 )13 dag )90 3o Iy Jiges (Ao COp jlil sl (Jacecns;
$93% «poel8l s SIS Al sl yaly g sl (2Ll sl CO2 Jlisl S e g8
2 Fpe oSes Jalse 4 CO, jliil 0 o ol o] 5,809, S5 Ban (] 4 alitod (gl
o yé g aiitons & $)I5,56 1) 5 CO2 Jlaml &8 Jolse 295 4525 45y ol
b >y g JBg e g5 il 3)90 (g oS 5 Wlo it Jalge Wgd o
(oo g (LAl Ad) (Sl a9 S M) (g5 o0 iine e Jolge dlox It (65 ]

1. International Energy Agency



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

23 S |y JBgJes jiSu COz liml a3 jl bo iy (Jolse ol 20 pU 1) o
Jibos g do> s 5o ol 2y 5 CO2 )izl 50 Jolge b sl oyl 1 (orus alllas ()
98 oy Uil (pl 3PS pa (BB g K59

5 ol 3 Wim e b b cow 1y COp il s COp L] o oo Julse
Uisy g Sl dgi gy g Caio o icn 4 Oldllas opl by ol (loads oo s yguiS’
2 )9S ylp Logasce LO2 JLisil 3 waee slogide (eiete J| G Olsis & JEs o>
ORIl O G g JBgde> isu Cuenl 4 argi b cul 035 axgi )90 e sy Jb>
13 515 el il 15, 5 COp il oy & dalllae cpl COg oipgy (KIS slajls Lol
bbby pgd s il oad (axilojle 5 ©jge 4 Allie il o0 Gl JBgJex i
9 eou p)lez GBS S (o0 y9ye Yleal | 34800 dinday pgw i S (o (Spre |y 4jo0
03,5] (S5 5 Slagen ey G5 50 5 bl 0 Amd e pll S 5 Az 3 ) gl
D90 50

@325 (owlad iy, 2
A1 Ol ot sl ) 4 Sy 5l liie e 19TA-19T3 is ol §)
3 ) cald b waely ixio 55 ol JS p e Wy olsle Jls!
A5 )Y S SIS gapd Glp S S e 55 Bpan 3 i 39290 sl )g5le
Sl by (1988) iyl 5 ygmile gy ctler o 3105 03lei i ek by iz IS (55
OblSes 5 Ly cpizmed 3 Sl Ll > (s (a3lE 5 Sl s e b))
53,8 e o (555 Gyan saallan sl 1y Laged el (1987)

Jes sl g i gy Sl sl 3 55 Y(1992) Syl 5 ST s 1902 1
2538 odlatwl B pel)ly (30055 (sl Linges padls 3,509, b Lings JIS 51 5l Lol
Sl 5 (1994) S5l s oymo |y Lipsed Jig 3L i) pb (suis By ccmizpon o)
Sl g ST sl Lo 1y (1992) Sigl 4 ST g Ly 03 plowl (glals (1994)

1. Boyd, Hanson and Sterner
2. Boyd et al.

3. Liu, Ang and Ong

4 . Decomposition

5.Ang

6.Angand Lee



e iR (S0P ()5 SeST (60 s 529

4 {1992) S 5 ST 5 basgs 00 e Liasws asls Syl g sl (2000)
o 4 d990 gans 3 S e Tpisgen 5 el saps Gl ol oy
GBglaso (6551 b ladye S 55 liss] Cuow 4 450 sl Jdow ( Sla pul8l pusd Cauon
B9y s st Slllae (S S8 Lisl ga s gl a2 5 5] sus ln g Al
e Canj Cllg ) g (6553l Bpan I oaladl W) 4555 sl e glacuslas 5 ous]
Clolis s ;5 s & oo ¢ ko (55l 4325 Jalos (2006 ¢y Kam 5 SYsSL) w536,
230, 55 (M5 55k 4 (551 g harecin ) oS 5> (oren a8l Cusl 039y ixio (655
52 b CO2 jliml > S e olse Jilod sl 5 2525 £9050 sip 2 S o5k
Joia) oolsle saims Juoo S fcwlonds ad)S S 4 cglite 3,504, ¢ 4siS gamd
b o (IDA) Lasli sas o Judoo (6,505 5 (SDA) (s5kes = o0l
Cawl oty SDA SusG 35)ls (coleo g cplxe plaS ja 5 aglite s o5 SS9

o LSS Sl s sllw =0l Jada 500 (gow 1 o)h (ool sbeodly 4 Lo o
5 GleMbl SDA iS5l oolawl b ¢ blie )> s yoyiwd ;> &Vl (slaodld 5 345 0
b o 9L claodls diojls g ol ol IDA S5 0] o Cand @0 (g ybin (slaaiily
Jd cpl s o)l ol Jaame b isu o codld 4 5l 5 Cowl elaiwl LB MS slaosls
5 Sl (s Glddod b gamlie cwl &85 )18 odlatul 3)90 yiie IDA SisS
ol 05 1) 5(2003) 515305 5 LS sn sadllas ,> adls
5939 ey 0a3L sl IDA i) 39 e i g 39 4 355 IDA S5
wdly sl Sy (ks ol ¥ IDA (asls Mg asls sal » IDA
a3l g b Y Gboasls sal » (Son 5 cul Tepb il jatls b pasls

. Ang and Zhang

. Multiplicative

. Additive

. Degradation

. Diakoulaki and et d.

. Structural Decomposition Analysis
. Index Decomposition Analysis

. Hoekstraand VVan Den Bergh

. Laspeyres IDA

10. DivisalDA

11. Laspeyresindex, Paasche index, Fisher ideal index and Marshall-Edgeworth index

O O N O Ol &~ W N -



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

oLt 5 (AMDI) s Sike Gbiigs (asls Jols 35 Ljigs IDA (asls it
5 ol 0 o J(1997) esn 5 ST b g &S sl (LMDI) o)) 55k (sbirgd
Sy 9 513 ume 3,8 IDA slajasli 5l a8 o .l 4l las (2005) KT st 4
L3925 IDA g 5 IDA [a3ls 93 LS b padlls opl w5l 8900 )G ol (sloslazsl
D o Canddy 38 ol guls 5 Wloslatwl LB 5)lge plos o &S wid 0 )& ke b
5 o 9o Jole dhaai 4 b9y 93 el Sl eolisul s (enles 9 Llse 55 IDA g, 55
IDA 5 5 DA igy 90 o dwslio 10 )b (Sw sy g5 5 JSS 4 (puixen
ovgy 5l odlatwl Wl ealawl Dyge (slaedly o dae S et & Sl sbied
BB ojlgen 55 ¥ IDA gy & iz o sl Folio o) (ke sLjage> IDA
it SleMbl ¢lp)asl o ot)8 1Ske sbigd DA g, 5l ossm Lol el odliul
ool (Sl olgen 5y (54528 3,555, (393 £52, (2000) S5 5 ST gadllas 4,
Grep & 2 b SpmeY Gaps Sy il Al (aey BB plie wlge o cul
545 0305 Lo (1998) o gy yasus¥ IDA (K5 . amd e ] ) (o0l dmoilasdl
285 )8 0olitsl 350 (glod 1S ysboar ol g

Sy 3509y b &g wllasye Ligd 3509, b & a5 el baws 55 65500 slagsd,
% o azen bhgy ool ) wged g5 (MRCI) asls 1o ol oSk 5 Jgsiel i)
D9 3 sy DMl (gl Wos dymo (20015, 5 Sy 5 (1989) Jgsial Lo iy
35 a8 (Lo oKl 51 (2003) S sasbgbl & olsice 458 oty

P g aoyp a8 o ookl b gl Oldllas atilS gand 9 (b &Syl b
A3 g 5 Camio s yiou & iy Oldllas cpl Ll wlash,, o500 L ks CO2 il
Oldllae 4 )lg oo cditad Ji5g o isuw 10 COo Jliwl b ladye a5 Sllllae e I .5lansly
H(199T) el 5 3 e < (2000)plasS 5 s lo cpen (2008)Spule 5 5SS g

1. Arithmetic Mean DivisiaIndex
2. Logarithmic Mean Divisia Index
3. Ang and Choi
4, Sun

5. Mean Rate of Change Index

6. Stuvel

7. Chung and Rhee

8. Granel

9. Wu, Kaneko and Matsuoka

10. Schipper, Marie-Lilliu and Gorham



e iR (S0P ()5 SeST (60 s 529

5 o o) 5 2007) mssh 5 S8 H(B2009) Loy 5 Ll (1997) ol 5 oS
58 0,1 °(2007) Ly

025 313 il L5 oS logilly Jolge 0 4 (ladllas 15 (82009) sy § Upuudiars
ols 428 Ghgy 5 Bl sl ey sme JE b oo | JBgdes ik
l.mcj .leaa)f oalazw! 2005-1980 50590 u‘" U.:L.wl )9..5 12 ‘_gl).; uo.b“)lil wi»lm dbﬁyb
Oiou (658l G g Cumes Ay wilpw (aBL Ag 0 Gl & i) ass pl @
5Pl el (Jele 9> cnl b olyon Lol adly o GM 5 g LSy g lle 05" (g)5002 5359
ol 33 Pl 5 s BV (S 3 ST e oo ) 3 Sy 250
oSole bk LSl @i byl edliel L (02009) Lpd g Lodbes (oizeen
20 &l JBgdes pise optiie oS hwslior Ll by ) S5 Jelge )y 4 (o))
AVl @90 a Wl pp 290 09> By Gl s (Y Sl gadhaie yoi8
3 i () Jolge a1y Jaig o 5w 51 COp jLisl o ol s bl .l 034 2005 1 1980
(2)g il colps 3yt (S)esolail 13 () g dos o9 33y () g S5
bl W)y a5 amd o i ] candllae guls 53,8 4550 &g e isu )3 (65,3 ol
» JBgdes 5w jl €O jlaml us)y (ol Jolse e JiigJo> (i5n (g5l ©ad )3 i
sl2y5iS (sl COp jlizsl 0y 3 Jole (5350 (s3laidl ady il go (g2 390 slo)giS
359 slp COp Ll iy p> Jelge op 5350 (650 s g (golaidl cullad .ol atily 45651,L

ol 0dg uu\/ dl.ii),ej dl.:za”.;l:f

1. Schipper, Scholl and Price
2. Lakshmanan and Han

3. Timilsinaand Shrestha

4. Kveiborg and Fosgerau

5. Lu, Linand Lewis



1392 oloss -6 o Lot ~pgo Jo Sl 55 63,05 ool clallan iyl = sale aslilad

S5 g s ply ) b (el a e )l eslital L 1(2007) 97098 9 SyomsS
(485 (salumg o (gl3l 4 5 31 o5 o (sl 4 005 350y yaghS s i gs) (glodle 5 Jon
Js losls Jb e Sl sy a8 Wy dons opl 4 oyl 6,8 oo 1) S yladly a8 4o
55 )3 4l Lylusg 1 edlatl Al o CO jlisl a3l 5 I35 51 ere Jolge )5 oy el
e S8l iy jo Gl Lol Jelse daodls slass (o (iol38l 5 oad b cdluwe o i8]
(515) Jb csg g il &S ol o on gz Cunlodgy (gdlazdl culad A sl b
ol 01 oy 015 0390w ( yioghS) Cilue j3 LiulEl b ond Joo

Sl 1y 4 bl 5l (80 cp S spnSTon,lasl p 350 Jale @y <l 51 (2007) o) jen 5 5
oyl 315 )15 o)y 2)90 2002 51990 (g0)95 b a5 g2 5 il cololl (sl S
Jelge a1, CO2 jLiml g 13,8 oslisl Ligss (adls «jos g, 5 @l Sl ool glyseil (ol
@latl 1d) 5 Cumer Gl @AlE gdbiwy CuSlle @i byloy c g Gad Gl oo
Jelge i 52 4l Lyl Sl 5 (3atil gy 15y &S 0l (s ] glis 50,8 o
sl el any B g 4 Cames il &S Jb pd ledgy COo jlil islidl o S5e
ol 045 COy Lzl

oise » COp jliwl IS ) ew Sl 0B85 i 5 1 (2009) (SYssLs 5 (SULSLY
opiiite COp il )3 s wyyr 41 ol (6 32y0lons slbymilo 4 bigpye (glosls iy e
039> Sy Sy aSLS a0 @ls sy (g g SHlls 55l 93 lp i (]
1S sl Ml Laalil 3 ele oo s Iaplog <Shas &S ama e ol 2005-1990
0 5 w0y ol ol 03,5 03y 103 B0 oleo 4Vl e b aS g y0b 1 cuslongy lgy
oo SHlaily j5iS sl Ao A3 5l g il

Jols amod a4 JBgJes 36 38 SS& L (1385) YS 5 (3llao)g it
4 doclygise 5 (g syl i 4l byley (g 5 lgw) S slagyoss
gl 8 o8 ot st > s dos IS5b 35,5 31 s5b o 539 (e (sbunlns
O35 5 woa VT elgl JLisil s (s 9 JBg o> s 50t L] calps samslre
P IR i by g S (lag)98 daidSiygige whew & Wk xS (ol 4 JBgJe>
ok &S Gl Jbops ol dib o o0 3 g T4 22 (s sty S i polie oy aos VT Lis]
Caoldidly a8l w24 liee 4 1381 1379 Jlo 5 ol es slgn (a9l 55 S 590

1. Kveiborg and Fosgerau
2.Lu, Lin and Lewis



OB (S0t ()5 SenST (63 (s

(sl joss Jodllops @) IPCC lawgs a5 GGIS 53l py jl oslizl b (1381) Lo,

2 SloyleSiiw s guw jlodd isio Al a5 HLisl e (samle 4 Culosds &)
oy N9y 810, 1378 b 1373 gl Jlo (b Jiig o> 5 (5505l «sylw =SB i
Bras silwdiny scuwlbuw &5 cwl codlhe pl LS slaldS olojl8 Lis] s ol

el 028 W5 oy il cge 3)lge (S 53 555

gl g S 4

JB g oo (S (g oS 5 -4-1

ol 1y JBgJen iy odlitl 3)50 (glo)lsSis sacSg gl I S o wew (1)
Gpao J5 11385 Jlo b ygige 50 Bypas s sl pasiie Jpia Sl 4 ygblan w0
iolS gy ol 5 e sladls 3 el eag Gl & ) 0)lsen g des (25w 5
4 (CNG) bl (3ol e 4 3] (slalo (b (yji Bpae (odlS ol i
U5 ) el e ot 13801385 Lo s o o5 (s 4 sy i cns sl
G cds cwlasl il aoyd 11 sgus 4 o 1sgas 5l &g o (35w o (655 Gpan
il Bpan w035 o0 )8 el 3y90 (2byd 5 by s JBgdes &l (B
i3l .l anily Jo (s, 1389 4 1387 5 1386 (cla Jlo cliiwl 4 oo j3 55 Cdguo
o392 (slodl> Jig Jox )3 g ol ey Bpae clde a4 Jlo 93 (pl gl S b Bpas o
oolitl Cdgu lgis 4 pl i 5l Jols B e ) baas e cadis bulug ol 3 cal
)9S S C Bpan (s ebrgp 9 SR8 OB 9L 5 gpde3 lad (Rl s 4 S e
Jols aplon cogw (1385 wigw Gpae (sludiny o8 pb)cul auil pSady 13
ly tnls (s25g; o Bpae &5 23b o (ATK) cor (38w g 5 (IPA) Co S g
S9scse Nl (o) 4l Lalug ohew (Rl & dr g b sl 03)5 25 a0 3)90 (5093 52
kS 0,95 cudd by ool plgn CE g Bpas mow )3 (alS X9, (pl o es] s Jlo (Lo oS
Ol 39y ey y90 50090 b O o & 3,65 oo 8 o0l 5390 2y g
ol 1380 Jlo o e ol amily ialS cwsg, 1385 b 1378 Ju ) o axsly
b 3yS o0 58 odlisul 3)90 (glosle JigJor (1150 13 oS o5 @l I cunl Bl (g )Seier
sl &) S5 Jos (isy (551 Bpae IS )3 o] whes g 9 oal3E] ages 1380 Lo
S5 5 i s Sopien ] s sle 5 ol il ials (1388 5 1386 Lo
a5 58 4 Gl 4 5 0e3 0 St Glign g (s 3l edes jsb & 4 sl (Bl (5



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

(ool gl Jlash yol 55 g Jo 42 ole o S5 s lo gl ol o 290

JB g Joo Sy 53 Ch g Elgil Span 1 Jgaa

(Pl s Jolus 48y (ppelse) Jiig o> (850 (651 e oy (Bogw oS 5
boglgn &g 0)95 &b ki a8 5 e o Jw
% % % % % %
3/97 171 0/0 0/40 43/89 45/04 1376
3/65 2/83 0/0 0/53 46/33 46/67 1377
3/57 3126 0/0 0/86 46/34 45/98 1378
3/52 2165 0/0 1/8 46/18 46/58 1379
3/40 2/50 0/1 1/15 45/55 47/39 1380
2/90 2123 0/1 1/14 45/05 48/68 1381
2/65 212 0/2 0/99 42/99 51/33 1382
2/53 1/82 0/22 0/87 42119 52/37 1383
2/55 1/67 0/72 0/69 41/18 53/19 1384
2176 1/30 1/19 0/53 39/12 55/09 1385
2/89 2142 2/57 0/63 42162 48/87 1386
2/69 2/23 4/16 0/42 43/46 47/03 1387
2/85 6/61 6/43 1/64 37126 45/20 1388
3/10 0/04 10/95 0/48 40/25 45/18 1389

il glaJlo (6551 (40Ul 5 g )9S (651 9 JBgJon SleMbl OIS rie

JSJS‘J” dlﬁ‘ ’M}U" > ‘)-1} ).: C02 )m‘ QJU\-S _4_2
Cowl plyp Ll ©ud ol odd mawyi (1) 15905 y3 J&g_for caliste (sl yisu i ,Lisl o
@ bopye jlisl @ lges cnl Bk e 3)90 5w )3 (55l Spae Jl COp jlal wpew b
oS b cpl Wlg e e cunl anliS galS 4 g, 1387 ¢ 1381 Jlo 93,5 (slodls Jisg fo
0355 59038 g 0d 2y glosle Jigdox 1> (e o lyis 4 1381 Lo 5l o 5
@ opio b awlie ) b B g ol 48,5 365 4 (o900 (59, 1387 Jlo I lag,d
Gorae Cogw Olisa it b b B Rl WS e e sVl S olie
Jg e Hlissl cad cwl lodls Jaig e 4 bgyye Hlia! cud j Giald Jele bagydgs

i Bpn ot Gl e @y 08y cpl vl 228l 43 Logos i 3p90 90390 (b by
Cupd bl cnih il e B Cl 4 bgpe jlii] oy b ol lacd g 103 4 Cons B



OB (S0t ()5 SenST (63 (s

Jolae 55 &5 j2) i 52 sl 9 CO2 pSols 192861 L ol 50 20 3o 52 (ol sl

LB (G s oy 2)90 50090 (b by 9 (2len JBg e

B 5 oo il slosisig e U () 08 1 Jloged

L
o oo 0

1=06 1474 13758 14458 1580 1581 1380 1485 1484 148h 15388 1280

——— e — . — ez EAAEEE

958" (6550 5 Jig e SleMbl QLS ¢ calise gla Jlo (6550 4olijlys Iaosld muie

(LMDI) (soi I (35ko sbjuges pad L @ 525 -4-3
b oo ol 258 (B JBgder i CO2 jliml ) s sl (o89) (i ol
odd 95 CO2 sl 15 o b sy sito bl () oy p3 sloodly () Jole 93 4y angs
LSS 558 e (LMDI) Lon)8) ke (sbpigs padld 4500 SuSS .Cud
25505y Cuslosds (Byme (1997) (g5 ST g by 5 Ao 3290 paSls w5
2 o Bl vy e b STl Lol il oads 485 )1 4 (6l ©ldllas > LMD
SogS s od2e I ookl (1998) ), Kan ¢ ST ¢ JSiiio ol > sy ol dnlgo Lanodls
H2008) 150 5 395 150l Slgity 1y odls (g )3 yio 32 (sl> 4 (8 = 10-10 - 10-20)
ol J> ofy ol a8l)) modly (cacgaxe )3 yho die D93 S > sl 65505 U o),
slael dcgeme jd yao pByl slasi 1 j3 4 5y 3,8 )il il oalil gl i
Dhoy ol 3l ool gxg el b st oY lis Yoane 35 s ué plyl g cal ol Liaws
S5 3,8 g e @ dog (2007 ¢ J 5 S) il Ado Wlg3 o 55 LMDI (slaJse (slp

1. Wood and Lenzen



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

JBgdo> il glaoged ) s guw Sy jl odlatul pas Jd> 4 358 ool Jdg fo
> sl 2 3529 CO2 il g (6551 Spme b lasyo slisl (gasgoons 3 jui jho pB)l ()58
o3l oo a8l sl> 4 & = 10-100 ;I (1998) ) Sen 5 Sl aslon bxis) ) JSuie o)
D90 50

2 5o Jelse oy sl LMDI Sl a8 gadlllas 5 55 (1389) oy g o lad
58 o3izal 390 i gy 5 bl 3 o5 S oozl 3, i (S keuSs> A
M > JBgdes i 5l (86 jliml g (G35l Byae 4 byrpe slaodls 4 drgi b 2S5 oo
@lo B G5 cd ni) cogw gs b g (Gl g b Gy lodl) wly e
COy il (st sl o @1yl Jo (ATK 5 IPA) Lanlon cbgus c0sS s < gunboslS
ATl JBgdes o JS COz jliml 3580 @)l j ©jg0 4 JEgJes isu JS 5
)55 € b ilS @l B (i B cd) placsaw plas I COL sl ggemme b ol
Do Byan (2l 5 o (s shodly) JBgJex slaogss ples 3 o5 (AT.K 4 IP4

C02,=3%,;C02;, (1)
g0ty Bl o (D salarly caima o )15 b o |y o] &8 lelge @ Jlaml i ol

Ded ol g2

€02, =3, it Tt o Tt o0 Fle o OB o OP1e o pop, 2)

Y Fee  FCp | FC, | GDB, | GDPr, = POR,

Al € e 55 Jiis b e sy JS ) aad piia CO2 iy pita ol 5 o5
(g 2lsn cslosly) Jmgfan 89sb 5 (1 55 b i) Cogw g5 i 0] 51 sl
e 1 e e LS 1
Tl o el Jigde (i pj g pll cogu jlord oyiiie (S 0Slie> CO2y5
o ] oo bug i Cégw Bpas FCj,
Bl ] Ltk baws cége IS Gpas FC,
Joo slaisay; JS b s gw plos Bpas) JBgJes isy 3 cgu s S FC,
e (s
b > JaigJos isu JS 03938l (b))l GDP,
Ll 55 58 Comar POP,
il T b 53 5528 (B (alBL Ay GDPry

sk g 28 SS on Iy cilise Gl g 8 ) Oyge 4 Glge |y (2) bl
35 oo |y Lol o



e S (S0 pia () AT (50 (S35

€02, =X EC,;. X FM,;,
C0Z; . C . . s . . T
Eﬁl) Wil o ateie Chgw Sy 5l COp jlaml cud b jlisl cups EC (] 5 o

X MM, X EI, X PC, X G, X P, (3)

ijt
S5 FM [l 038 yisio |y COp 58 oS Cowl (iBgw Bras 4 oS aunSled Cas
Cusl JBgJo> 096 & bguye I MM (5 5 Jos Jisup) ) S whes) idlioo (59w
o Bl (g Jes (150 53 (5551 Gpan JS 4 Cos pold (oiSupj 53 (5551 Gpas wies)
) (GDP s 5l JigJa> (s o) sladl )il 4 PC el JBgJo> 150 5 (555

ol Tl 53 il S yguods (o0laiBl Cled G gt Sl (gl Cures Ay Pasas o ol

(4)

Fid EC;j

C02,—-C02,_; = 2o W, XIn—4

4 4 EJ ije EC[j:'-‘_

FM;:. ; MM

+Y w . XIh——+3¥ w Xl — -

J i) FMije_, S MM;e_

~ e pC,
Wi XIn . + 2 W J.><lnmr_

L E0% 0%,
Wizt T lacoz;-Incozg,_, for CO2; # €02y, (5)
i-"}z'_;fr =C02;;, for C02,;,=C02;, 4 5

ACO2, = EC,fpyee + FM pp0e + MM, (0, .

; y E!ef_,‘s:: + Pceffsc: b3 Gsffsc: i pef_,‘ec:

Cawl p3Y WS o o 1) il o s (6)csalasl, 5 (4) sabsly conly B > ks 4l
ol gloj (b > rpSerie cdgw clp Ll culps 29800 458 & Cull a2y
g By S5 i Sl s 4 (B) oy Cosly Cos 3 pow g pgd jle o e
ke g JBgdes i > Gl b Je)lee Ojle e L 1) JBg e (sogud
) coolasdl cullad Plptin g wid Ol el s o i ) ()l Sl ook



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

(AMDI) (gl (Kb (5L 52925 a8 W (s jos -4-4
glize LMDI I WIjt <5 5 ks (AMDI) gl 0:Sike shigs pasls sarp28
AMDI iS5 5 (1988) 5yl 5 gmsle chagy sl 4 pisger AMDI SiSG 050 00

Al pj &g

. CO2jjp TCEOZj5p _s
— J jr—1
W"-_i'f - 2 (7)

b sosleadl o bulps )3 wlg o SSS ol (Ql)n s wlS 95 AMDI Siss
osls )3 g9 &S (6,98 s3>0 p .1 (sl aals ool Coley  #Blg yuolde L) asl azsls
cuilsl & SYob Sloj (60,93 b dtwgn (si¥lo (slmodly 4555 )3 .2 bl obj yguiS 93y
gl Vo slaodly (ga555 ;5 .3 D4 00 0y93 JS soiledl 13 LiljEl el oilosdl
oy pod plais () sl asl oo 3l Gl SVgb loj sabols (wyy 3)90 Jlo g3 &S
oy 3l cpl sl atdly e Wodly (gdegemme 1 yao plB)l &S cunl Sloj 4 by ye AMDI
Oly adllas dyg0 (50590 > b s L e dbul ol 65y e S &S a8l o
(2004 (ST) 595 Wosly sacgomxo

Lasly -4-5
B 1376 5l 4Vl Cygo 4 wyiwd jd sloodls 4 ang b i ol 5> odliul 3550 (claodls
olis” fdilize o) 5l asbjly ) COp HLisl g (g5, Brae pl)l il » 1389
ol 030135 (glodls Jaig Jox g (o)l (gylol canldle g 08 (¢35l 5 JBg e cleMbl
G 3 C02 )lAMAJ‘ le): 9 P“> Cas JJ‘.’.A 4\5\;.“.: u}‘luo o> 3 LS))" d)aa.o le): Laosld L))‘
ad Olpl 3 Sl Cumen g By e (A5 03938 (5] 4 bgape slaodls uilioe oy
bl G5 Cl s (pih Jold JBgdes i ) edlatel 3)50 (Sl gw Cusl ol
ilaibe (ATK § IPA) co Siw 9 Saw Cgu 095 <5 (LNG) mlo 55 (CNG)
3 dU oS dgrge e ygbay g e slaisup) lp g o] bbesly 5 wib e
joy).a d‘.bb.)‘.) J.al_w ) )90 d‘.bb.)‘.) (§4sg0%0 ol o blod W) )90 Ls‘.hub-}w
5 by ccnltss elools g5 ez 35 JBg Jas s (slboged 8l so3 Ag) L Lo Jo &



OB (S0t ()5 SenST (63 (s

3 e pByl )9S ) JBgJer cilie (slaoged ) S guw (S 5l odlitul pac cde &
JBade> > Jlo olgis 4 5 3929 CO2 JLiil 5 (5551 Spmo b Laiye slacl (sasgeoms )
5 Sl ailed bl o JSie cpl o (sly 0905 sod o0liiw] plod Cigw g 058 ca I slodls
A ool yao o)) gl 40 = 10-100 I 5 a5 Jos (1998) ), 1Ken
Lol ol 39340 1376 Jlow jl SS9 to> sloyisup; 5l CO2 jlisil a4y bgsye (slaodly
L aibe svse 1380 Jlo 51 b boyise ol 4 bsiye cbcdgw 5l COz jLisl claosls
o 3 1376 o ) g des (slogise s slp Cogm gl Brae (e Ll 4 a2y
4 a2y b a]) agd0 (58 bl (Llo)lsSin C g 1olg a4 bgpye LTl g po g LBL
1379 1 1376 (slaJlo sl CO2 jlisl 4y bgyyo (slaosls {45 g (50956 9 B puan (s0gus5
5 FS)n adlhe 3)5 o (g0)93 U A dnuls i gw yo Ll colpe xS 4 L
g elSsl L o 1) gla ulos

=W -4-6
Calod S ayy55 1, COp Hlisl > 4aes b ai, 1389 5 1376 (coy9n b Jaig o> Liso
sl SRl w90 4 e ol eSSl Hlil (Jlo 14 ) (b oS gyl o
P bt Ml Gglate (poyp 2)90 090 (b RIBl g B Jelos bl
GalyS (plp Gogd (Baw <S5 & JBgdes e COp Jliml Ay ol pdvaes
Sy g dlu SO slroyed (sl cunor 5 (655 b (golaiBl sl (oolasdl culled ol
e Jalge unen 13y g (3latl cld cunl 0 1)) (2) Jgdo )3 oz 3590 50195 JS
S11387-1384 (coy95 clp (oolaidl jlslu 4l plodgs W Jlw plos (slp CO2 jLissl wiy p
e S (s s A QS gl 55 S a5 > COp LSl 1
b ool odd el s opl wconl azily w3) o)lgen 1378 Jlo ol o 4 oy 3y90 sla
Ly e 4oy a8l Cute baoyed K05 55 il (oalaidl cylles 31 1387-1384 )55 jon,
by YUl Giall ) oolatdl Clld i 09l yieS Cumex AB) (lise 5 yiin (s3Ladl
Mg S5 JBgdes i 039381 ()] e b byl )3 (oobaidl Jlislo 5 pess 10D anles
ol Bl Sy 3 g e 1 ol Lo oSy 3 &S amd e i gl el 51 LB
2 45 28l oo Cute o)lgen 1387-1382 (60593 (sl (o)l lw Sy Sl .ol o392 o
Sk ) (il CAd el odg JBg e pisu COp jliwl i 1580 fele (adly
1387 51384 cla Lo b a5 gy0b @t asls CO, jLisl o puss o dlS (o5l b Jlo

2o 1165 o wusliS o a9 o isu 1 COp jlissl asy p ke 63 65,5 s S



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

oD g (B 5P ) A 03938 iSy (pl oyl (p)SanaSlier Hlanl
o COz jlasl a3y ite @l bl i 3 55 cad asbea 55 B9 o>
JE{RCASN RGO IS YVIPPS 3¢ IRCIG ) RGOV 1 JCX g ] JCh I TR J W R e g P BN
3 e a8 el 22y L (calodgy Jig Jan (gogid 53y Sl ydiar (g S 5 )y 2lS
Ot Sl 4 bl ) it oolitul g g yogs I g)led (b jwalSyy cle 4 1385 Lo
Wl Ll Cud & (b Bpae (Blie )l il LIal AS) (pj Bpas s
oS5 g it Pl el pol pl gde pitie 168 CO2 oanbilS (89w 5l
2 i b 355 eslatw] Coje andl sl ssds Jig o> isu 3 COo Hlisl p  Bgw
390 5039 b S e i |y o1 ) als e 8ge (i ol CO o S5 ialS
Lol (5520 5 by JBgdan 3 GhljBl) lansls Jiig doo (50555 1> Slis 45 Az j2 o)
2 k) Sl Cal ales 5 03 SosS e JBgJes w2 S L awlie ) Sl
el p ite 6Bl JBg e (goged 53 i (Jlonl b3y JaigJes (i > COz Ll
Aol gye 5l odlatwl g () B9l cosdt s 4 wlg e ke Pl ol cwl anily CO;
3 a8 200 B B 10 oy o8 opsb Bl JBgJen g5 cnpoan¥] o5 L) Jig o>
a8 335 3 53 5k g il (obmle opimen WS (o Bpae Chgw (JE 5 Joo gyl S
by JBg o> (1388) oxjg )8 (sadlas p by adlbie Jigdes o3 glgl I 519 jlom
Sl sl il lon JBgdas Sl el 2l 200 g ool Jisg oo 51 5ol 4l 700
51 1389-1386 055 (sl )il oyt dlise 55058l 15 (ol ool g
2 ae Sl copecal a il Jig e 5w 3 COz jlaml (il (aayi S8
oy S el g Egame o ol sl aztls COy jliml 45, 5 glite @) il (gla s
2o SHlSlg e Jole cpl dagi gy ol jlg andly JLassl (ial3d) pr cute (o)) oy 3590
5 & o)lsSis sbcdgw 4 baye jlinl cups &Sl 4 dag b sl wdh jlasl ol
A 895 il b ) s o 9500 sl ilece <o Ly loj yape 4 1925000

Sl awsl COo il sy oyl



OB (S0t ()5 SenST (63 (s

JBg o iy 3l (b ! (gl (o ) (uSlo (SL 30 (ad i (g 320 guls . 2 Jgu

1 =, 5 2 > = -
2 . : 7, . o R a
=3 3 3 % 0 1 B

; 3 ) g 4 3 3

3 K 3 e 3 3

a —1 \3 :a\ '43 L’i

Y ) _ﬁ)

1016/55 697/06 -334/66 1330/50 /15 -264/43 -167/58 1376-77
1066/83 -56/05 6992/33 -4672/29 5121 41/35 386/34 1377-78
1137/15 | 2149/04 -204/87 1947/14 -17/67 -39/80 -241/09 1378-79
120423 | 1121/37 917/94 661/00 -19/60 -88/00 -149/16 1379-80
1163/40 | 4876/62 -622/10 159/02 -59/30 -115/33 98/78 1380-81
123745 | 4893/68 -400/64 -1296/37 -33/60 -345/79 75109 1381-82
1304/08 | 4048/20 3116/63 -3346/82 -18/81 -157/00 -163/33 1382-83
1396/59 | 4773/72 86/31 1389/92 -1/95 -193/91 18/18 1383-84
1557/13 | 4750/61 4276/01 -4806/17 17/33 -409/49 93/42 1384-85
1467/43 | 5013/22 2359/94 -10449/58 72/52 627/37 -30/43 1385-86
1612/83 | 1709/26 4677/81 -8084/29 -18/70 -121/47 12162/67 1386-87
68/1844 | 21/5488 -54/1306 46/11174 37/646 -63/914 | -34/4325 | 1387-88
14/1832 | 67/5028 39/3108 -89/16960 26/1392 -11/3662 61/2 1388-89
12/16713 | 81/54269 |  93/17642 -54/30712 67/108 24/1191 2415971 1376-89

B0 sladl {aie



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

Jgdos (iSu 5 (WU iG] (gl (s ile SLiiged b g4 o0 s . 3 Jgua

E = 2 4 9 X 3 \ 2
N 'i 3 _3) A 4 . 3
Y 3 2 2 ] 7
c 3 R 3, 4 1
-71 1017 698 -335 1333 70 -258 -169 1376-77
-8 1066 -56 6996 -4675 6 47 387 1377-78
-4 1138 2150 -205 1948 -18 -37 241 1378-79
-767 1205 1122 917 661 -20 637 -109 1379-80
-4 1164 4878 -622 159 -59 -115 99 1380-81
0 1237 4893 -401 -1296 -34 -346 75 1381-82
0 1304 4048 3116 -3347 -19 -157 -163 1382-83
0 1396 4773 86 1390 -2 -193 18 1383-84
0 1557 4750 4276 -4806 17 -409 93 1384-85
0 1467 5013 2359 -10450 72 627 -30 1385-86
0 1612 1709 4677 -8084 -19 -121 12162 1386-87
0 14643 33414 20980 -23501 11 96 9235 1376-87
0 1844 5489 -1307 11174 646 2915 | -4325 1387-88
0 1832 5029 3108 -16961 1392 -3662 3 1388-89
0 16714 54269 17643 -30713 109 1191 5971 1376-89

oS slaaisly [

COz JLaml o yuis sl 1) plyaer ol ke sbigd Ladls wjo5 @l (3) g2

o)l (AMDI) ol 1S3k (sbpigs padld (@328 @l aadpe (U5 JgJe> s
5 Jols cloblany b sbladl Slais 4 1) aogls ol 5y ool ads ol |
Caps i gl sy Byme ;0 &S b len iad o L—is AMDI Luly, (sdusbre
rosiladl bl jasls aj o9 oy it LMDl S8 jon i ol a8l
waliy (3) Joso 5 aials o )8 pbil p3 s 5wl pag JB b (ST a8 s
iy, 1379-80 « 1376-77 (claoyed 1y jo AMDI S5 Lawgs oad dule plio
s8lg e L ond slml Cgles 3,8 dgder ol J) Olsie 5 sl (So5S Sols Jlke 3)lge
a4 1380 Jlo a8 sk cde ol @ lgs o 090 93 ol slp CO2 Hliml s s
S el ol cpl ol olitul glodle JEgJos ie p Chgw plysdr bl
P s ge dboml @b ply it &5 Hebolen 258 Jobs Ll @l SEMS



e iR (S0P ()5 SeST (60 s 529

AMDI 4550 SusS @ by po saosilodl oo 5 iolidl el Llg5 o ol (gac gosxo
oS oysb 4 B3l LIS 2ol p copm 0)ldl 300 Jlo 9 3 b5 Lid (clmosloydly 19
5 )l Ol cooladl el 5 Sl poss s o GLis AMDI g 5l ol cowd 4 gl

s> gls o Slosgy Ji des 25w ;3 CO jliml 0y 0 831 Jole gyt Copmon A3,
L5 1,1 YU 3 a8 ol LMD S5 5 sl s 4 ol asliie

Oy (oolaiBl clad w)ygd ol IS (gl a5 aad o LS wyp 350 (s090 IS il
ly 1 pyid iy 4 CO2 oy l5m 16714 4 17643 54269 ,slie b Cunes 13y 9 (6 k3L
OBl b ipl ol Pl s slandly B Jes Gis )3 (S dSlees jliml )yl
oise ly CO2 Jlaml (ials )3 |y G385 iy o 2050 sl 14 (g0y95 )5 =30713
by p o 20 039 JS 2 ) b e o g en o9 Cal il Jig Je>
sl 423> g Les ik 51 COp L]
“a bl (sloypiS (00 (4l (A2009) sy g Loy ol (20l wlie 5 ()
by g Updsasd famsl 03,87 gy 35 1y syl Lo Slyuss J pols adlllas ) lod,9] Cawd
Ai3g 63,55 blod ladae y 1,1 (a2009)

S35 4t D

Foe sadie 58 ol Lejls CO jlinl jials sldly 5 bcuwbw culio opg
3 JBgJes sy CO, jliil 3y 2 fgo oM Jalse gy sl adlllao (ol o el
Oygo & Jolge cpl o5 380 oo g duslio (gly oo oolaiwl Lipesd (adls ga o0 ST
obis LMD iS5 51 oal s 4 guls b (awy o gl yuais K9y g 1505 dumwle Jlo 45 Jlo
oSy syl Cad ) Ol &S cwl Jb o pl Sledgs JEg e iz COo L]
)'| odel Cauwd 4 C)Lu .,\ilc.))f d)l“’ CO; )LMJ 5 uMJzJS L] ¢Jm 9 J4.> (8095 9 (&g
Aol ansly Jig o> Lisu 3 COp jliml jials (o) gne il Slgi o Bow oSy
ees JBges (B3L 5l edlatel Il Ji 5 Joo (B5L silogs by JBges Ll
oS did lolge don | Sb clacdgw g yiaS (SanYI L olacsguw 5l odlizul gy Joli)
A8 ] g Jes isw o slaldS cbalE jlinl Wb, el p o oyhe i Alg e
23 Cyge & JBg e isy GRS B jLanl ) (il (gl ol Sl sl slaanoy
e Vel R



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

LAl byly 5 S slacise egme Jses sy bl b 51 o sla
sloylil ogdle d sl Sibo JigJon (oged )3 el 5 (Bogw S i 3 S (S
by 5o @l Iaylug 5 oslitl (clod 5kl i bylug ]S sl )lstil Jub jl odss
oisu sipl wals els gl cpiomed odls 6yl g baas (0 a6 liS e p g )L WSy
@ S Glp b bRl cul s 390 pisu (ol COz slazl 3 ials g Jdg Jo
$3e COz Jliml a3 ials ) Gl g0 (b dlax I 030l (glacdgw | odlinl (55w
sl

F*)

=g 5 (5398 «(s)lom (S isu 3 IS (S s gy gy (138L) s o) -
TB-63 115 st one (55ohiT s sl ol 2 Ji

9 b dleo 590y ol B Gl )3 goms e S5 o> (1386) nilal (6,3 5 ST e s ¢ 05, -
1386 Jlo Jgl csaes 20 co)loss cerugs

5 Jo> 5 syl clojl cleMbl 6ol by (cilizo (slaJl) (slosls J& g Jo> (s)lol aslils -
(slodls &

el 5 o s ol 1 pnpns S ey e (53,55 511 {1386)L el s -
IR oo g ple ol oy JBgdes (ialen (et

ol 1386) 5 (1385) 155 (55, 5 g oo el {1388t g e (5t 55 -
220 Slxiio dluss K5 g

OB J b sloosVT el lie oy (1386)Lojnes (VLS 5 aoee c3llae i -
T8-T1(lpos cutige dobi 0zg) 29 ¢ oyt cwtie 5 (25 6 e Sy S

dilisee glagise 0 5l oo 9 2 on {1383) eyl ols (g e olfule -
-1350) TSLS g, b Jiigdes 5 Contio (250 5 (555 (taid 5 (slodles (S (1a36 5 (53l
137-113 166 g0 )lous ¢ golaidl clisizs alo (1379

1906 iyl ol b los 3 Ly Jiig o Jogoencamt 131 auglin {1308) IS o555 -
ol ol A386 i bao Sl 59, (sl 1S (i)

Ui S amSles aml e e Jele oo {1389)slsx (Sl fomedame (pujlad -
154-135"1 goyles 1 (goy93 e ealaisl (g jludso clivios dolilas 1378-1386 <)) 25g 0

2 JBgdes Curtio Cuanl Ll (1384) 1m0 c(gyluge 4d Lo jedle i )3l ¢ e ((s39050 -
116-87 134 (o)l o 5L doling s doliliad coxilinw 031> SSS 1 odlazwl b ] ) slasil

(1387 — 1376) ccalisco clo Juo ¢3! ccaolijlys s3] ool Caiglao — g8 59 =



OB (S0t ()5 SenST (63 (s

- Ang BW, Zhang FQ. (2000) "A Survey of Index Decomposition Anaysis in
Energy and Environmental Studies’, Energy; 25(12: 1149-76;

- Ang BW. (1994) "Decomposition of Industrial Energy Consumption: The Energy
Intensity Approach” Energy Economics; 16(3: 163-74

- Ang BW, Lee SY. (1994) "Decomposition of Industrial Energy Consumption:
Some Methodological and Application Issues’, Energy Economics; 16(2): 83-92.

- Ang, B.W. (2004), "Decomposition Analysis for Policymaking in Energy: Which
isthe Preferred Method?' Energy Policy, 32: 1131-1139.

- Ang, B.W., Zhang, F.Q., Choi, K.-H., (1998), "Factorizing Changes in Energy and
Environmental Indicators through Decomposition”, Energy 23: 489495

- Ang, B.W. & Choi, K.H., (1997) "Decomposition of Aggregate Energy and Gas
Emission Intensities for Industry: a Refined Divisia Index Method" The Energy
Journal 18 (3): 59-73.

- Ang, B.W. & Liu, Na,, (2007) "Handling Zero Values in the Logarithmic Mean
Divisia Index Decomposition Approach” Energy Policy 35: 238-246;

- Boyd GA, Hanson DA, Sterner T. (1988) "Decomposition of Changes in Energy
Intensity — A Comparison of the Divisia Index and Other Methods' Energy
Economics; 10(4): 309-12;

- Boyd GA, McDonald JF, Ross M, Hanson DA, (1987) "Separating the Changing
Composition of US Manufacturing Production from Energy Efficiency
Improvements: A Divisia Index Approach”, The Energy Journal; 8(2): 77—96.

- Chung, H.S and H.C. Rhee (2001) "A Residua-Free Decomposition of the Sources
of Carbon Dioxide Emissions. A Case of the Korean Industries® Energy 26(1): 15-
30

- Diakoulaki, D. & Mavrotas, G. & Orkopoulos, D. & Papayannakis, L. (2006) "A
Bottom-Up Decomposition Analysis of Energy-Related CO2 Emissions in Greece”,
Energy 31: 2638-2651.

- Granel, F. (2003)" A Comparative Anaysis of Index Decomposition Methods', A
Thesis Submitted For the Degree of Master of Engineering, Department Industrial
and Systems Engineering, National University of Singapore

- Howarth RB, Schipper L, Duerr PA, Strem S. (1991) "Manufacturing Energy Use
in Eight OECD Countries' Energy Economics; 13(2): 135-42.

- Kveiborg, O., Fosgerau, M. (2007), "Decomposing the Decoupling of Danish Road
Freight Traffic Growth and Economic Growth" Transport Policy 14: 39-48.

- Lakshmanan, T., Han, X. (1997), "Factors Underlying Transportation CO2
Emissions in the USA: A Decomposition Analysis’ Transportation Research Part
D2 (1): 1-15.

- Liu XQ, Ang BW, Ong HL. (1992) "The Application of the Divisia Index to the
Decomposition of Changes in Industriadl Energy Consumption”; The Energy
Journal; 13(4): 161-77.

- Lu, I.J, Lin, S.J,, Lewis, C. (2007) "Decomposition and Decoupling Effects of
Carbon Dioxide Emission from Highway Transportation in Taiwan, Germany, Japan
and South Korea', Energy Policy 35 (6): 3226-3235.



1392 oloss -6 o Lot ~pgo Jo Ol 1 @2 l8 golatdl lallas  img, - sale aslilad

- Papagiannaki, K. and Diakoulaki, D. (2009) "Decomposition Analysis of CO2
Emissions from Passenger Cars; The Cases of Greece and Denmark”, Energy policy,
v. 37, no 8: 3259-3267.

- Park SH. (1992) "Decomposition of Industrial Energy Consumption — an
Alternative Method", Energy Economics; 14(4): 265-70.

- Schipper, L., Marie-Lilliu, C., Gorham, R. (2000), "Flexing the Link between
Transport Greenhouse Gas Emissions: A Path for the World Bank", International
Energy Agency, Paris.

- Schipper, L., Scholl, L., Price, L. (1997) "Energy Use and Carbon from Freight in
Ten Industridlized Countries. an Analysis of Trends from 1973-1992"
Transportation Research—Part D: Transport and Environment 2 (1): 57-76.

- Scholl, L., Schipper, L., Kiang, N. (1996) "CO2 Emissions from Passenger
Transport: A Comparison of International Trends from 1973 to 1992" Energy Policy
24 (1): 17-30.

- Stuvel, G. (1989), "The Index Number Problem and its Solution", MacMillan,
Basingstoke, U.K.

- Timilsing, G.R., Shrestha, A. (b2009). "Factors Affecting Transport Sector CO2
Emissions Growth in Latin American and Caribbean Countries. an LMDI
Decomposition Analysis', International Journal of Energy Research 33: 396—414.
Timilsing, G.R., Shrestha, A. (a2009), "Transport Sector CO2 Emissions Growth in
Asia: Underlying Factors and Policy Options' Energy Policy 37: 4523-4539.

- Wood, R. & Lenzen, M. (2006), "Zero-Vaue Problems of the Logarithmic Mean
Divisia Index Decomposition Method" Energy Policy 34: 1326-1331.

- Wu, L., Kaneko, S., Matsuoka, S. (2005) "Driving Forces behind the Stagnancy of
China's Energy-Related CO2 Emissions from 1996 to 1999: the Relative
Importance of Structural Change, Intensity Change and Scale Change', Energy
Policy 33 (3): 319-335.



e S (S0 pia () AT (50 (S35

Decomposition of CO2 Emissionsof Iranian Transport Sector in Sub-
sectorsand Component Fuels An Application of Decomposition
Analysis of Divisia Index

Mohammad Hassan Fotros', Javad Baraty’

Abstract

The identification of key factors driving CO, emissions is essentia for the
formulation of effective climate change mitigation policies and strategies.
Transportation, as a linkage between different parts of the economy, has of more
than 23 percent of the country's CO, emissions. This study analyzes the factors
affecting CO, emissions of fossil fue consumption in the Iranian transport
sector for the period 1997-2010. For this purpose, Decomposition Analysis of
Logarithmic Mean Divisia Index and Arithmetic Mean Divisia Index are
employed. Factors influencing CO, emissions are coefficient of emission,
energy intensity, changesin fuel mix, mode of transportation, structural changes,
per capita economic income, and population growth. Results show that
economic activity, structural changes, and population growth have respectively
the greatest impacts on the CO, emissions growth in Iranian transport sector.
Energy intensity has had a reductive role in CO, emissions for the whole
transportation sector. Results obtained from different decomposition methods,
arein concordance.

Keywords:. CO, emissions, energy intensity, transport sector, index
decomposition technique
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