IV Slriis = WA liao) = oyl 05koid — 233l Jlo = g3l glonian gy dnlidiasd

Ol siso S CO, LI p3 350 Jolge &3 35

V.
S Crmma
Yool)'s.i;éqm

VWAL /Y/YO 1yl gy VWAA/N + VY resdls o syl

oS
iz 0 G slajl5 Ll i8] o 0" e 5 o i jogarts o laore i j filo
il o SRS slol5 i lidl o ole S yiago CO2 lii] .ol onis lg> ltflo 5 dos
Sy il 0 s COy 5 sl ol 035l ) FAS bV FEE Lo i1 5l 10 COy Lzl il
el VG L2585 1 (5 ks 5 Gl e

1 €O Lt s o oo oy 0 CO L a5 i Sl ool b o ol
Ll 0dl 4B 5y obilanSl S5 5 CF g oS T g (g5 i g Ll (sudss

oo ot il ks il 3 (ol A28 Lo 10 oo 4 oo L i ol
alo el g 0050 131 90 ol I 36 COy Hli oy FA I i 457 (55 4 o0y 51wl 0 COy las!
5 520 ol 50 CO L Latl o 3 g oS il s sl gl cilio loj (sl g0 S5 4
ol 6,55l COy Lzl 1 a5 ol 0055 (g 50 (Spao Cbger oS i dF el | ino Sl 0

5 olwl @leo ,o (50T @ 2lS) 501 S0 Saetr b Oliso s Jbo Sl ol gl 4 4255 L
COs Lt ol S sy (inios s 1 lS ey ssplios Sl 2Dl 5 s S S50t

ol Lzals [, COy las] ( pieio ddsy ol o Sl co 500 Syl 0 5 Sgai Iy gu piasd
Jeloe a4y 528 w5 Jame )l mlio LCO, Ll gaads” 8519

Q41, Q40 JEL s aid

Email:Mohsen.nazari @ut.ac.ir Ol olKzsls y pie 0aSails ole Sl gae )
Ao olRily (6 5SS (ggzmiils ¥



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s Y

doddo
3 crl aied )l Sloas g oo )15 51 awg atals o 4y s Laizes el ]38
ez 5 ol an Cngj Lo Sloss sl oo ol8 anale 5 (Ll (gl (goladl Ll
Dged 4 5 s )z o olgse

S¥j lcsles -

b glease -V

Y game Slulo Od> -V

2B, Cleas as,e -F

LB, iy ol 81 aS 5 5l o ol 3 (i g oleowd S libcun ) oKt ey bae
Bgd oo Dllg g HlalS (S ilnog, g pllai Jold oSiws (pl o5le oo Sl anlol 4
i Ol 4z > aalol (gl 90,8 o 1,8 colaiul 090 b lgils lawgs olKws oyl Sloos
A (S92

b ,lgils B8 ran g olly (goladl slacled gl 5Ls 5,50 (65,50 5 plo Slge g Jaxs
3leslaiwl ool Cy pae aiiwe pdlasass i pdsasass b sl cpl a5 ayled oo u...oL )
D9l oo dralx gadgi sl Jled i jo IS Cel mlie oy

Lo, lgls § olfy alwg 4 ool adgs Sluls 5l gk @80 4 ;08 cuy ) laors (pimen
A dalss ol o g lailog, (Sogll )0 a s Lialydl cels

5 st sl bl i8S e olml (2B, Cleas 4 cl ) Cansj laoe S0 0 5
I ladsilsog, g La Kz 5 olKis 5 5l casgllae oS o ,lgils cél 8 Gligl codlad (gl Lad
Cmgllas dad . g 039l (slaogS «aiS &ls-0g, «SLU (slgn abl oo G lamo slad 515
2ol o srmds mle ol 51 Loyl

6oL el (SlalxlS lasl8 iolidl Jdo 4y Jaore sy Pl ol dno wi> b
dg2g 4 el COy aile GlullS slaslE olidl .ol ansls Sl 5 Lo g li&ulw ,o
Loz ocd Ggd oyl 4 eod Fligw (S Giole,S g 2ls g ol Sl sasay ol
cusls dales 1o ,eiS e slp (6,61 )9S o 0 CO, Lialidl Jds pl 4 g ol ooy b
59— sl slaylb )b el CO § SOX NOX o sloso¥T slajl8 jiolisl aim 1o
ko o 4o Gowe Ll JBT 5 0005 Glogzge plu g lasl gl sodw § rdlage il bl



v WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

FSS95 9y o85S gamen Sl gl o (Medlin (ladSSsn 5 boylews (5155
S U 5 e i 5 £ydpe ol rodl 5 Gt 1SS ol bl 5 55
SIS Sl 45, 45 ls algt 5 T Sl 5 ez il U5 (6 iEnl
2l oo Wil o yrags CO eIl Glajls e 5100 5290 (nl ) (il ot

o PPl 0 6,59 LS #oV 51 CO, Ll ail i a5 am so L oyl 40 39250 Lol
WYl G 4 Gl oduy WWAP L 50 0,5 6LS PAAYY o \WWAY Lo j0 5 56lS FaVY,Y
O Sy dga > ae g o3 YAY a5 5 g 5 VY- A LOECD (sle g5 ail s sl 00 ol
S I 53 05 o asi |y Sloz COp oy VIFE ol 55 o588 sl b duglie 4o il co
P alS 5 FX Y aild 4o et odg COp (55 yamedes BV ool 5o Yood Jlw o
Sl )5 ST (5 gelee VOV (sl g FAN/D (o908 40 (laST (YD fliw e
sbe Juw 5,51 aslily 9,25 & l59) wili e Gll 59 CO2 YL 0 5l (las 5 cel oad
(s

e Oty g 00 o0l L COy jlacl ) Calizes gl s g 9 ylade (V) Jgaz jo
o=l 5o COp il ol pylaz ;) wamio i 5 wdlige ()l (S Gidn 4 bgy e

el azzls Lo

M)c)/o: AP JL»A ) C02 )W' ) lizeo ‘SLQM e 9 )'M A J’&

¢ ‘s s | L 5 S
&> PBoy | AL | p0laS | JE g Jeo | Cmie .
spyes Ol
FATYSFAOV |10 )VAFFY| YYPYFAFAZ [ 17Y10014 [1100oYFYA | VAFQAFOA [VFITFDIYS | ke
Yoo Yf/\c\ f/? \'/\c/\ \'Y‘/\c? \7/\"' Y/\/ﬂ Qo)

VAP Jlo 65,0 aslijl 5 isle

Oy g 00l ooly Lis CO2 Lzl 5l 65,5 sla Jol> g g 5laie o V) Jgoz o
Ll 009y LgLA_Ja )lf a .]99;)4 C02 )Lw.u‘

woyolod AF Sl 30 COyp HLail 4o (65500 sldols pteaw 3 slodio .Y Jgu

b 3 055 B ek KVEINRO¥ Ry sl
YFOFOYA0D OAFYYYTSS | AYSFYAAL | VAFESYAF | OOASVHVF | AcAVIFD | Llade
F4,M V\/AD VAJAY ¥4 VYV Yiai RO

VWA Lo (650 aslyl 5 sl



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s ¥

W § aze ol 5 Sl SO asdllas bl YWAZ Jlo 10 CO;p clozx! sloas s
Coio i & bgye 5T Ul 9)bkes FYOY a5 L, 5,kke YAYAY DAY laceas Lolul
(uLon)w‘ (ST

GRSl b b a8 el g5 BB o3, oylpl 5o T o yg COy Ll liae ool pli
4 ogdca MW Jalge i b, 5l eoliiwl b callin cpl 40 09d pladl T o) JuS cye
CO, Ll pals sl olgo b os)s 4y olpl Care (25w ,0 CO,p JLadl 5 35 Julse
23,5 oladl

Ay HLS 0 g e LT a8 col 00y (! diica (golasdl lool jo 7 ykae slaJlge 51 (SO
40 0,5 S el jo s e (SanVT - il ol jen (6551 B yae o,y b aS - ol
Laoa S sog T Lzl 5 S50 Jelge 4325 b Sog ol dmags ol olgs oo LT 500 & jLe
AL ol 0l 5l ulie i3 e oo VT oy a5 ols yLid )les o

ag asalol joiawlasd ISl 05 O a0 w4 dlie Jlisle (398 Jliw 4 265 by sl
035 5 9 998 (o0 ) 3o gy 9 Joe G A2 (Baiod diny) Eadge Sl
ol oo olprinn @l g (6,05 a4 ¢ Joo Slwle 1 Jol> ol Ll

(Bl diliony) E 9090 Sl
il e 09 Bamas Blo 5o Jelss 45 b, 51 COy jLecs! asllhae 4y bgs o ladllas
W‘ sl 00 r:l?u‘ L_dli’)"’—‘ 9 @b))s—l a‘-dl,:.w] ‘@Ls)‘ Lgl.c:)s,...f Oy90 O (GO Sladlas
gl 5 golatdl gloisn ) 5 solatdl lo i «5,585 G 925 S haw ;o Slalllas
Ang & Zhang, ) S5 5 ST allie ;0 sods plol Slalllas 5 (69,0 ol 428 5 & j50 o5
ol 00 &3l (2000

g o0 ool s 90 4 Jalge 42 (sla g,

w325 Jlss Y (Alcdntara & Padilla, 2008) ' (SDA) s bsle ay5e5 Jlos -
(Ang & Liu, 2001)" (IDA) _a5Ls

(Chang & Lin, 1998)s ls L5 (g0l (sleosls &y g aily o oaibiss —ools Jga sliuw » SDA
Gl Jgoz (nl 65 ol gl 10 el od dgd 12,9085 0 dl j2 oailiw —ools Jsuz asSl Jo
<50 (Su, Huang, Ang, & Zhou, 2010) ol sod eolaiwl Jl wed sod JoSis o035 gloo g0

1. Structural Decomposition Analysis

2. Index Decomposition Analysis



o WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

Sgod a1y by ye (sloasls g o Sl 2 (gl 5 0l L (g 5SS (slaosls 4y a5 sl I IDA
a> @ .(Ang & Liu, 2007).cusl oas ooliiw! zig IDA (g 5l oas sloxil culadllas (o ¢yl ol
28§l gl gl iy 4 eics el 5 peions (sla Sy 78,5 i 15 s & SDA. s,
(Su, Huang, Ang, & Zhou, 2010) &l 5,65 5 (5 i

(Ang & Liu, 2007) (Ang, 2005) 5,.5 o plxsl ' LMDI ' AMDI s, g0 4 IDA s,
COy el 550 Jalge 41505 390, [usl & Slalllas iges 5| (Paul & Bhattacharya, 2004)
12,5 0)L8l 25 9 )lge 4 Gl oo wansl 4385 plonil e (sl 928

CO, jLeail p 3o Jalos o,y 4 SDA s, L (Lim, Yoo, & Kwak, 2009) -, Kens o]
el sl slizl g o5l ad (golaidl ol Sl dalllas ol o il sz 05 mlis o
Lol 00 dslie 0S5 b Oglaze (sloo, g0 10 CO, el

sl yeiS o 0 1, Coo jlasl 5 S50 Jelgs o wyp ,o (Lee & Oh, 2006)04! 5 J
Jole 90 1) Comam oy g 4l el o 0y g Wilooges Judos LMDI g, 5l eolizw! L APEC
CO;y (zals ;o ppe Jalse 51 et g 1 osd 5 65,00 2T,LS 5 aslasls CO, o) e
sl oo

ahs 10 COy il 50 Jelse 4 LMDI s, L (Tu etal., 2009) ), San 5 il
s Sl g el 18Ve = Yoob cledlus gl 4S5 Sloss 5 Corio (55 5LES i
CO, JLiil (5 1 65,0 Sod 5 Jgame i1 g ol sod Conl L COy Lzl 5 1, g ls L
dileioo B Coal b 4S5 )9l 5o

le sy mhw (5 g4b50 ) p 4 (Paul & Bhattacharya, 2004)L,l>6L 5 Jsib
Sl ) 31 iS5 conbazdl oy a8 el ools oyl LT anlllas g wlazsls y wim (golad|
Loz i )0 Cges e 5 65580 Byan LS 5 el ails sladl sla iy ass ,0 CO,
Ol dslllas 5590 0,50 (o (65,50 S g oals COy lacl wig) pls el cais  Jis 4
el @25 (65,08 (23 ;5 CO2 hals p (pmgmino ST (Jg ity oo

«(K. P. A& Diakoulaki, 2009) , %5 |, Saags 5 Hatzigeorgiou, 2008) « 5,55 (s 5ila
Ao el 5 4435 €0 ity 350 Jolye s 5 V80— YooY w50 (Lol sy 9
ol el il Jele gz a1, COy Liil 5 caul 055 LMDI § AMDI LT Ll s,

1. Arithmatic Mean Divisia Index
2. Logarithmic Mean Divisia Index .



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s 4

COz wi; 5o Jale o ytagen |y (sl o 1 g wilos S 4528 Coma 1 g ES g o 31 (555
lddls sy 0590 0,90 ;0 Cop rals” Jule 1) (6550 als 5 g wslazasls

b 1, CO,y Lzl (Y. Zhang, 2010) 315 9 (M. Zhang & Mu, 2009) g ¢ X5
slac s a5 sols i Lesl aalllas asilosges anlllae fux ;55 10 144V = Yoof  slalle,
2 delss Sl plas o Slasdly Saes gl bs Dss 5 CO2 0l o e 1 (ool
el 039y Diglaze calize sla iz

YaVe — Yooo  sloJls ;o 1, COy Lasl sleoosS (oss (Kwon etal., 2005) ,Son 5 9
Lol 03903 dalllae CO, Lal o o] Ol l g Jurogsl b & jilace 25w 50 g Wil o jo

5 56 COy Jlasl 5 S5 Jolse (K. P. A& Diakoulaki, 2009) SYsStls 5 SSLSLL
losg ol ol g anpo Sleils 5 (U j5iS sl |, LMDI (g, L (552 80ee (slag 095
S35 5 9350 byl ond (o s bagte s oo 5 e Lol LT ol 05
Sl 0093 1440 — Yooo LT aalllas 0,90 .ailos,S Judoxi g 45525 < 350 Juloe (lgie ], 9,095
lools alodil alls & gloo,90 (gl | Lo Julos a5

oIl 2 5o Jelse 35 g5dg0 ey el sl Lo Slalllas | sleisa (35 lalllao
ISIC 3, 9o slous mlaw o oIl ;0 CO, Hlasl 5 Sie Jolse w@llie oyl jo .l 00g
St o5 WIS IS ool 5l (5L 5 S350 slatenlen sty b 85300 el 5 4252
tles o 1y el Sler ialo S 5o Jele

oL R KV
S e HLS Ao |y Jelge a5 gy olnl wlio ;0 COL Ll p S5e Jalse (o0 sl
a>ads i s 4 COyp Ll i ludie ax a5 S aseise a5 Cal ,oli Lelse 43555 Joe
S 5 51 s e ax o ' o5l a1 s 4 e ax Ll 1 s 4 jlade
ol TS g

1l oo 5 3590 25 slaosls (Jow anlxe 5 ()b S

Caxio oo, 50 Lg));\JSdfa.a :Et

1. Output Effect

2. Structural Effect

3. Energy Intensity Effect .
4. Fuel Mix Effect .



v WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

Cunio JS otsi Py

t 0,90 ;0 (ISIC (guipmnis sl ) o cody 901 05 )0 (6550 B pae 1By
Loygs jo1 ed) 9005 o J5 ade Py

dls ol 1) 3 Jalgy YU oy jlad 4 axg5 L

m

E, =Y E; o)
i=1
m

B = Xpit )
i=1

Al g Gt 08 90 slaaS slasi m aS
18,5 i ye lgioe 1y p Ly, walize (6551 sla el Cop jli] jgiS b axg b

F . .
C;=E; Yef’s/ )
j=1
F i
Cit =Ejy X ef 'S} )
j=1
: OT 59 aS

Caro 0 toyss 10 () Sopd ol a5 Cop il ol : G
plj @5 Jal> jlacsl 2516 0 5f

T oy90 ;0 Caio al§ 65,50 US Bras ;0] 655! ol w157
Wr:\l d.f)ot 0,98 4O L_s_i.»),_e 6L¢>A>\5 WﬁCOg )L.w..)\ u‘).AA :Cyy
toysd ;31 98 6550 Bran ;3] 655 Jal> o 15

63)';‘ 6L®Jab slaws :F

109 co w5 5 Dygo dtoyed 01 a8, 0C0s lasl a5 (g5, o

t
€t =—— ()
YR
C:
.
L ol ply (t=1) (gam 0,90 5 ((=0) 4l 0,90 e Coo jLal jo s lade
m m
ACZC,,—COZ. Cin__ Cio )

i=1 i=1



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s A

(s pplys Y adaily 0 Cip 9 Ciy (sl o (F) alal; 5l oolasul b

AC=C,-C, = ZEin.Zef/-Sin—ZEioEeijio )
i=1 j=1 i=1 j=1
o les (o g33b il oo 0 ygo a1y (A) el o(B) a5 eolazl b
m F P m F i
AC =3 Bpep. Zef]'sin = 2 Feip- ZefJSio A
i=l1 Jj=1 i=1 J=1

Oy =—~ A
it Pt
WClgh ) Dyg0 d le sa ) () alayly oS colaswl alal,y ol 51 S
m F . m F )
AC=P,.3, ainein.Zef/—PoZao.eio.Zeijio oy
i=1 j=1 i=1 j=1

wiboe H1L Jole ¥ 5l a6 COy 58 Lassl oy 45 30,5 oo Laseive (V) alay, 5
'(yame) s 5 -)

"l Y

HIPSJHRCIAR I y

OESVRIOR B

A s Plmoasleadl Glee s iS5 1,3 YL atws ¥ 40 a5 COy JLecl 5o Jaloe

=95k COp Lzl 1 350 Jolge a3 sl 5 S0 a0 (Gl oo 1) (V) alal) o9l oo 428 S

:09.0.3
m F i
AC = (P, - Ry). T ajpeiy. Xef 'S} aJg il
i=1 j=1
m F )
+P,. Y (aj,-0ip)€jp- Zeijio JLrE W
i=1 j=1
m F i )
+P,. Y a;,(ejn-€ip)-€jp- Zef]SiO G o il
i=1 j=1

1. Output Effect

2. Structural Effect

3. Energy Intensity Effect
4. Fuel Mix Effect

5. Residuals



q WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

m F . . .
By Saigtio: T (57,51} SEREEY

i=1 j=1

+ odilesl am

a > Looa VT jLadl e 10 Sl ST 51 oS 1o g 45 05 aseiee (ls o (VY) alal,
il e e

Ol s 5l Jlade az a5 00 g0 lis Sl pl o )ls COy Ll adgs 3151 las (sadgs 3
Lol 0390 0dgi puxs o & COy Ll

S m e s ] o Bl e i ey e S o5 L
ol 3l olas il case 31 ol STcwl ansls Sogll jlacsl 5 5] dz oo 10 oS 5 s
Caio ;0 L0 00 oy mbo a5 canl oogy S8 4 oo o jlisle Ol sy a5 o)l
5 S o oloml gyt L;o}.ﬂ &S smlio K0 Ojlie 4y g wiloads g (Eal58l Glhls HeiS
Slaie az a S aas o lid (65, o Jlhasl anals g i wl, Ko sl b aslis
el A g S 5 g e0g 5585 mlio )0 (651 Dol e s 4 COy D s
ke 5 03503 Jooe COp ual3d b (2al5 cqzr 1o bl igalio 19 S gm oS 5 i &5 o
CO L slocs g jlosliiul oo 4y mlio 10 g oS 5 a5 a0 plid Sl ol 09
el 0395 yiaS

O‘)‘.’.' Cxiwo 50 Joo Wlawlxo 31 Jol> @LA
St Sl 398 a0l ez Ol Sl an bgs ye Slewle oyl ) sl Lol 51 eolaiwl b allas oyl yo
S = solE IS s 3 VYFV-VYADL 6,90 5l ISIC a3, 90 sloaS mhaw ;o ol nl Coio
! 00 43‘)‘ vJﬁAD- L C.)Lu 9 4.4.3; fwl}u‘ ‘54..’4..0

S ly90 40 ,9iS AT WWEN-FO 0,50 1o (sadgi Sl aS was oo lid Budod 5l Jol> gl
)‘ é.: 9 Al Sl LS"\“J}’ ).>| S LSL‘b")ﬁ') D 900y Go.uc ‘wb Vw-‘bL{ ‘.\».]9.) 9 OO P
| 09 > 0,90 ylw 5O C02 )Lw‘ ] Jm‘}c

ol 005 (/=FFIY) 090> VYVINYVD § ((/V) e VWYY lodlu o (g sl i
sy Ly €Oy il Ly gl o8 08 s IS5 2 oo 0 oS5 o Lo (ol b s
el A1 oS e Mz 5B el 009y Cutie (5 LSl T o g0 audy (o Jg il (g %S

Cude 3oy VA Joleo 31l WWEN-AYED 050 b oS cul ) Kl udod 3l Lol bl
Pa 33 5945 (Fapde g pae g (oot Sz alex 5l (Vs 090 cal (b (S te09:



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s Ve

D55 ol o i g Sl g o ol e dle b il sl 005 ooyl guli 555
o=l iy IMSin (B &, g Sz plasl b (S iy &S o 0uisS oo gl mulis Caos &
WWYEIATYA (alo 058 b g oad ,alls ite ceodle L VFYNZIYVA 5 VYEFAYY - 008 L il
ools plaizl ogs a1y Sl poew a5 009 doy0 Vg a0 ¥ Jolee o 5 4 YWA--1YAD
el

Ol s 1,8 dz g3 3,50 1) WWEN-VYAD 0,90 JS 5T (¥) 0)leds Jgao 4y colie L azdl
Wl YO 0,90 Job j0 a8 cewl ol [Kbo a5 0090 G/PIV) Jolre Lo cois VI il jo 31 ol o
4S5 il oo Lo sa VT jlacsl 2ul3dl cel oo (idu sl o w0og Code 1 opl g
ol (oo LS5l 652 o 4l

3 ol gl el oogs oo aoygo iy 4o g (Aie VWP — Vo 050 15 Ladd (o5l ud
Pt g Sl (§5,3 ol S o5 (6551 AL 09 Gy S 4 4 we o0 (LS i
S S8 98 mlio p0 €0y laail 2alS 4 (6551 (59000 SRl Gk 5l ety Lo g0

Dls g 035 (e VTFN-AD 0,55 ;5 5 jho Su35 o 090 (aled )0 jb S g S 5 S
O35 (oo 9 Sl 4B ()5 ST (65 ABIS  (pgmie S0 (il 0 ES g S 5 K00
oz 5 JS 0 (GBS Oyl pae 5 lnl 10 Ege (ol (sle Cued i pae o |y ol o
s b lgs e aST e o il ST Gldle alez 5l 1l o e eap VT snias il slis
Bged Colie LoVl el Sy o Iy Epm (oS 5 oo Slo CaoB



1 WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

WA-AD bl b COy HLacil ol 51 SSis Y Joos

Ll aezr | oailagdl 1 | Cosm oS5 51 5 oud Sl b3l | oy S ©)9°
100 —\\Y 5, VE = AD¥ A WY | arsy—se
100 —44 AL T\ i -4 Yra | ares—ve
100 \Idax sNE—10 VW —f5/¥ \$ VY — VO
100 ¥4 . Y ¥ va | v —va
100 ¥ —¥rE - 5 N ay YWAe — AD
100 Yo —\WE=1 | wyr 5V VO — A

Gios Slewls 235

S ol e opl 4 g 039y ik WWAS—IFAD 5 WWHF = VO (sledlyd i gur oS 53]
oS COL L slacssw jlaS oog Srow 4 mbio (8rae Cogw oS 5§ bl (ol (b
Ll oas oolazul

iy 1l e 511 ST —AD $dod 0)90 5 by e Sllie
Flan boye e oyt 45 009 COy JLasil 1o Cd g oS 5 5 6550 Dad o L
P S (o8 93 sbe oS gl j3 Slewbre 5l ol @l g adls ) 631 wal 5 s
S s 53 L ol im0 Y g 5] (65 sl o 4 45 o5 ) o o
el 0 ool gylio

3 omelS 990 CO2 als” (glym (g0l cod,bs a5 vas oo lid Slawle 3| Jol> s
o8 Jdo 4, CO2 jLacsl 5l s o YV dadd 0,90 JS j0 (b laic 45015 9929 algi xlaws
2l ool L1, CO2 izl sy Y b 0y g 51 oyl (g0 0ls5 (oo ol 032 a8
Sl 5l sl a1y mlio olyie @iyl oo Sl Ceasd yei b Moo ols 2alS i
glie S a1y g oY s slo Cead i Bk 5l Ol b 5 91 Gy 00t VT a8
oolazdl 5 15 ol g, 5l eoliial Ly il oo o)l 5l lad 45 ol cr o0tV S
oan VT zals cas jo Jole a8 ol 2als 1) (65,5 o Glg oo 655 (o Seod i0133])
Sl or Wy gl JRalS g



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s \Y

o Slesilan g9 (6 5 At
5 DY gzt Olayls Oz (b ailin ad,e (S5 5l Coler ezmen Sleds oy laoms
S e e s Jase aS1 4 dzgi b oy led oo ool oLl gl 28, Sleas as e
Sgd o ] Cga yo Wb el o ludl acs

HUT Jds an 48wl oo CO, Litl ey lasmo uy55 50 Fge Jalse o iage 51 (SO
039) r 1ol (RalS sl Slaz G - 5 Sz Gl S vl s ol Sl T e

S5 5 65 Dl g il wonds Sl 4 €Oy jlaslJalse a5 g, ) oolial b
B8 Sl 3l dloxs ¢ giaio S5 loolS IS sloosls 5l eslaiul b ol 4520 onilendl S g Cogu
ol Slg gads Slas aes so lid sl I ol gl ol dlore WY —AD 0,90 5l y
.\.\3|oo5.3 4od8 JLe YO Gla u‘f‘ &:L..a » Co, )L.M‘ P Jole 90«55,

L 0950 58y 2bailbre b Ygono 5 5l qsadss il 3,k 5l COy Ll als
YV Laid Jg .00 095 Jlis ey l) (goumie OISw a5 by als adgr b oS conl e (pl &
G,k 51 COy Szl pals @ (g co g sl (godgs Sl ey bgy e 0,90 b COy il 5l as o

ol 009y ;925 milio 10 (65, Gal Sgue g 5 wlS ey COy zals slael, 51 S
s s 31 S s lgies w9l G (551 St usSian) (5551 90 0 Ol ST
Eel 55 (0ailedl) Jalse pl i1 g (g kiSle Jil g Cdgu coS 5 51w, COy il rals 4
el 089y ESgus S 5 5151 iy (g il il g ewile Bl S g a5 00l COy Ll izl
A=) 5l Gl g olpl wlie Sl i b g ol o mlie S gm oS 5 e b g
Sged S L) dasre Sgupy 4 S g (goladl



W WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

R PR &L

ol (525 (P98 4o 5 )l drngi g ) Laze olazBl (1YVO) by wg2d

Agedes oy 8 olBidls ol lacsl iagaie g 0l (SIS e lilans

Cglae ey Slig 0l )0 2ls2 5 2T Sld 4 51 Slagly Jae OYAY) (e w51

S5
iz slaJlo " o S5 bolS S LTl LT S e
wilizes sla Lo " g5l asl3l 5" e i

A, K. P., & Diakoulaki, D. (2009) Decomposition analysis of CO 2 emissions
from passenger cars : The cases of Greece and Denmark; Energy Policy,
37(8): 3259-3267.

Alcéntara, V., & Padilla, E. (2008) Input — output subsystems and pollution : An
application to the service sector and CO 2 emissions in Spain; Ecological
Economics, 68(3): 905-914..

Ang, B. (2005) The LMDI approach to decomposition analysis: a practical
guide; Energy Policy, Retrieved from: http://linkinghub.elsevier.com
[retrieve/pii/S0301421503003136.

Ang, B. W, & Liu, F. L. (2001) A new energy decomposition method: perfect
in decomposition and consistent in aggregation; Energy, 26: 537-548.

Ang, B., & Liu, N. (2007) Energy decomposition analysis: IEA model versus
other methods; Energy Policy. Retrieved from: http://linkinghub.elsevier.com
/retrieve/pii/S030142150600190X.

Ang, B., & Zhang, F. (2000) A survey of index decomposition analysis in
energy and environmental studies; Energy, Retrieved from:
http://linkinghub.elsevier.com/retrieve/pii/S0360544200000396.

Chang, Y. F., & Lin, S. J. (1998) Structural decomposition of industrial CO2
emission in Taiwan : an input-output approach; Policy, 26(1).

Hatzigeorgiou, E. (2008) CO2 emissions in Greece for 1990-2002: A
decomposition analysis and comparison of results using the Arithmetic Mean
Divisia Index and Logarithmic Mean Divisia ....; Energy, Retrieved from:
http://linkinghub.elsevier.com/retrieve/pii/S0360544207001776.



04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s V¥

Kwon, T.-hyeong (2005) Decomposition of factors determining the trend of
CO2 emissions from car travel in Great Britain ( 1970 — 2000 ); Ecological
Economics, 53: 261 - 275.

Lee, K., & Oh, W. (2006) Analysis of CO2 emissions in APEC countries: A
time-series and a cross-sectional decomposition using the log mean Divisia
method; Energy Policy, Retrieved from :http://linkinghub.elsevier.com
/retrieve/pii/S0301421505001266.

Lim, H., Yoo, S., & Kwak, S. (2009) Industrial CO2 emissions from energy use
in Korea: A structural decomposition analysis; Energy Policy, Retrieved
from: http://linkinghub.elsevier.com/retrieve/pii/S0301421508005879.

Paul, S., & Bhattacharya, R. (2004) CO2 emission from energy use in India: a
decomposition analysis; Energy Policy, Retrieved from:
http://linkinghub.elsevier.com/retrieve/pii/S0301421502003117.

Su, B., Huang, H. C., Ang, B. W., & Zhou, P. (2010) Input — output analysis of
CO 2 emissions embodied in trade : The effects of sector aggregation;
Energy Economics, 32(1): 166-175.

Tu, S.etal., (2009) A decomposition analysis of CO 2 emissions from energy
use: Turkish case; 37: 4689-4699.

Zhang, M., & Mu, H. (2009) Decomposition of energy-related CO2 emission
over 1991-2006 in China; Ecological Economics, Retrieved from:
http://linkinghub.elsevier.com/retrieve/pii/S0921800909000627.

Zhang, Y. (2010) Supply-side structural effect on carbon emissions in China;
Energy Economics, 32(1): 186-193.



WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

9""“’)’3&53)” Sal g S gw gaﬁf)}"ks)lléu“s@ﬁ Q‘;ﬂ SO 1 diououd
PV-20 sldle caliceo gl 090 jo auluo 08 90 aus

Coio 3 | oy Sl bl Sl oad 1 cS s oS5 1 ke S 6T ge
31 -1.318 -0.654 4.289 -4.5022E-16 | -1.318 | 1.000
32 -0.028 0.437 0.619 4.55956E-16 | -0.028 | 1.000
33 -0.067 -0.021 1.156 7.63115E-17 | -0.067 | 1.000
34 -0.135 -0.044 1.313 1.29454E-16 | -0.135 | 1.000
35 0.261 0.549 -0.071 0 0.261 1.000
36 -0.195 0.229 1.162 1.02631E-15 | -0.195 | 1.000
37 0.042 0.090 0.826 0 0.042 1.000
38 -0.059 0.022 1.095 -1.0122E-16 | -0.059 | 1.000
39 -0.079 0.303 0.855 5.44984E-16 | -0.079 | 1.000
&= -0.017 0.181 0.853 5.72939E-17 | -0.017 | 1.000

$5-Vo sl

canus | sy b | gleat i | St | sl | bl
31 [ 2378556387 | 0.338049644 | 0.314907941 | -6.36E-14 | -1.40169809 | 1
32 | 2389795289 | -0.095143989 | 0.422471223 | -331E-14 | -0.872180078 | 1
33 | 0.232554803 | 0.01523074 | 0.188359239 | -1.26E-16 | 0.563855218 | 1
34 | 1258437378 | 0.035992493 | -0.082109032 | 3.34E-14 | -0.212320838 | 1
35 | 7.560274431 | -17.26369313 | 8.419938185 | 1.87E-12 | 2.283480517 | 1
36 | 1493599443 | -1.97260161 | 1.032567785 | -1.56E-13 | 0446434382 | 1
37 | 2.885252192 | 0.489078349 | 0.371634376 | -241E-13 | -2.002696165 | 1
38 | 1725737554 | 0.104953948 | 0211110756 | -2.37E-14 | -0.619580746 | 1
39 | 0001535297 | -0.000113237 | 0.347122158 0 0.651455782 | 1
&= | 2.200755676 | -0.292324791 | -0.006168256 | -6.23E-14 | -0.992262628 | 1




04l ) olids sans § (58I (puns yiSa /.. CO, HLESS) 1 e ol gs da s \F
VI-V0 sldle

Coe 5 | edy A | sl | gl ol J | S oS5 S | Slem S| S 2o
31 1.43 0.417 -2.28 2.19E-15 1.434 1
32 0.46 0.592 -0.52 3.58E-16 0.465 1
33 0.53 0.621 -0.68 3.08E-16 0.532 1
34 0.5 1 -1 -2.90E-15 0.503 1
35 0.33 0.23 0.1 -1.99E-16 0.334 1
36 2.21 0.023 -3.44 5.16E-15 2.208 1
37 0.05 -0.105 1.01 -5.94E-15 0.045 1
38 0.29 0.432 -0.01 -3.91E-16 0.289 1
39 0.33 0.054 0.29 0 0.329 1
load 0.16 -0.463 1.14 -6.14E-15 0.163 1

VF-¥a sldle

R N I e e e e
31 0.48 -0.09 0.14 0.48 0.001 1
32 0.58 -0.14 -0.015 0.58 0.001 1
33 0.53 -0.17 0.117 0.53 -0.016 1
34 0.37 0.01 0.202 0.37 0.055 1
35 0.57 0.04 -0.14 0.57 -0.048 1
36 0.48 0.13 -0.058 0.48 -0.034 1
37 0.24 0.04 0.328 0.24 0.149 1
38 0.54 0.05 -0.09 0.54 -0.034 1
39 0.55 -0.1 0.003 0.55 7.74E-05 1
& 0.39 0.03 0.125 0.39 0.057 1

Caio oS &g il & sl il &P was Cgas S 5 1 Ailosy i1 ST aer
31 1.44606 0.255884 -0.401307488 2.51E-16 -0.30064 1
32 -1.5029 0.459503 1.491756287 -3.88E-16 0.551645 1
33 0.720113 0.017663 0.167464467 4.61E-16 0.094759 1
34 -0.85526 0.280797 1.156640966 -2.72E-15 0.417827 1
35 0.541541 -0.12893 0.420145764 -3.38E-15 0.16724 1
36 0.490498 -0.06714 0.397850526 -4.94E-16 0.178795 1
37 1.550252 0.227473 -0.456429359 2.38E-15 -0.3213 1
38 1.199367 0.33951 -0.273917862 0 -0.26496 1
39 0.598507 0.200736 0.094276597 1.87E-16 0.106481 1
o 0.915911 0.074416 0.055650464 -1.33E-15 -0.04598 1




VY WA lieas - a ke & back - a3l Jlos - (SoLeaiSl (slguiia 553 dolilind

o o8y 90 o A0S lgie

Slilo glpaiamlil g olde slgs mlio T

Pz 9 Slige (2l gloo TV

w97 DYy 9 09z lie Y

SLLasl g ol dsie « 4215 mylio — YF

Sl 5 S i JES it ¢ leands golio — YO
S JU5 5 o s 638 et SIS Y game mylio Y
I RCAJNERW P

G DY gamms ¢ 5l Sl « OV ile alio — YA

a8 i mlio YA



