GBI (5 IO ol e 4 55 @
VP Ol 5 5l ‘m,;;..«ﬁa)u R o JL»:/&;:.A)E e Pz

b o3 ol (golaudl gy gz 5o (lnd 5555 s, Sl
onilicw — 0010 8,509,
Sl lims 3653

" st i 125

T olily anbl
WAy 5,6 WA/ AN 5L 55 )6
Wl b ol 035 cpl 53 el plowil Sl (sla i Sl (55l Sbss 0ns Caeal o e
Nys5 2 6565 85 5l iy o 53 0T i b sl 53 O mlaw 3 6551 5oy et ls
6“@@&“)5&#6“63;;‘%3%%)@)}5““{)@[’ dlas 5o plal ol 5l
el il G ol a5 L Bome el sk 4 551 by el ey Okl (sl
OT 51 (S s ol ok b Dbl ol (sl iy (610 1WA Il 3 d Slas 31 6l s
Wl 035 WA Tl 5 Jd Slas il alls oSl i 5 0N o 3 35 Ol oS Sl
sLasl 1Y Lo 3 & Sl O F0k e (slas 5l g sime olos 15 6,8 @ by o SleD
i hols golaml Jiu Caa i g o3y 5 OAB  FFY Uslae (6ol 15 g ,mS shls 5y Ol
Y o Sl €SS 5 GtalsT ¢ glde O poammn sl cisles o 5 b 56 ol
o b s Y e Sl wisih e G S pame Sl w5 oSy

9 (S by an 5 Colo (lably OV gams ol 5 en (ol (Ol g 5 OYT b
Sols S5 S w by e claanl s Cus 6551 SLsy ol 15 s e b L
3 e gl 57 il oT 3 Sl Ol oslabl gla i (Lol 5y b slas) 5l (6l s
S ol &S5 ) e Ol (glow (S S0 Ol 4 s L5 J3U o 53 Okl s A5
Ll 3 5 ) C)B Slos 4 anwly Oliwl slasl sl
2 cglaakaie sl —osls Jgd (o551 1 goadS 8 5lg
Keywords: Energy, Regional Input-Output Table, Yazd.
JEL Classification: R, Q4, C67.

Ol 53 o8t (g a5 s ko e3Ladl 0utSCaSS (s § Lo Lol iyl punlidyIS aes gaT 2l )
dehghan.f73@gmail.com
(J s 0k 3) Ol sl 0335 ¢33 o&sils oyl dsluo S pote 3Ll 0aSisls bl 65 8 Lsls
nasr@yazd.ac.ir
O 015 el a1 ol bl 5 geloznt o gle 0aSCiils eslail 03 8 5Ll T
Fatemeh.Bazzazan@alzahra.ac.ir


mailto:Fatemeh.Bazzazan@alzahra.ac.ir

Y+ Okl 5 ol oot 5 Sy o)l (03 o Sl g3l (IS ol 55 TAA

doudio -

sk 4 b mlie 5 (S5 Gl e i 8 4 p s ol a5 5 Al
DA Gl gy a1 L mle 515100 ol €l T 5 g I
23038 (e iz pa Sl Bl Db ans A 5 (S g ) 5 e Rl
Ll S iy ke |y o e 53 e 3 suloms 66558 Ty 4 (1L 5 5 (glaial s o
Slpoms oS b oS Eel g 5 s 0T 55 aek Glalow el
5 Slulo Gl mle ey A Eel o5 AT B 5o eolinal 5550 (b wlis A 5L
o) s g ge S5 gma uuT 5 ol o5 4T JSCh 4y ol ol e 0 S (55 Uil
L b cale 51 gtine g 53 ST G fus Gstm aSh atlil o blies 4 1) ol fus
Dl a5 4 plaws bann g 4 glaws Coda Cle cpl a .Sl ools 5l 355 C\:..':..NQ:J
e Sl T 5 a5 55316 o ey 5 iy T 555 o JSG 4y ol o o Kl
Los b dler 5l Calites mle Cdle 4 a5 pjls & dre 5 5 A (5ol Sl o
613 po g Calibee bl bl ol 55 ol 43 8 S5 e (e 5 dibate S5 e
b ) Bme e ol s5b 4 5 whe 1 eslizal )3 glajlbel sles 5 aldied pa
& el i o Slas3 1 Caltee gl bie cpl Ao 31 tilosls 13 Jae 45l
S 10T (524 0LL davlse 56 caibsin 5 W5 Jale &K Olsie 4 Ll dos sl !
Ol a0 01l ol Jlo 3 Sl ool o s o ST 53 0T 330 25 e o
e 33 355050 W51 5 3503 13 gmis arw g IS o e 3 dmw g U 43 la 587 51 S
35t dr g WLl g I8 13 g (6351 O man 03330505 SRIBI L 3 A
Ny gl Comal I ) Jaee SIS 28T 0T 05 4 5 b slais3 S 1S
5 s Sls s Shsle Slus 5 LY L )l Glgme oy p ol ol . Col
Ui by pesli Sl eslinal b aladl gl it mhaw )3 (Ad lasS sl ol
Gl i 3 SO 5 hed ol 5 oo slp Gromby 5 plels 5365l
sl 30 5l

5 Ag 0 e Sl Sl sulan s p e (s 03 53 emlel LS I (S
SoT Jb= .l Lg\db;njd\.ecbdjsé\«b.wb Seslg 53 (65, Gl gmee owy p 5 i

I, Ecological Footprint of Energy



Y14 eliliw — ool :JQJJL.:}_ Ol g3lal la jide js Jewd lags) il slisy iaviw

ST 550 o 15 oo slailat 5 LS slal 4 Ol sa0L 1 5 OIS ol 4 5 pte
5 G5 Opan Ol oy (YNFLOLKn 5 55) 55d gladbis sl pe 5 g3l
4 glies S )5S Glalkal 5 Gble mhau > @olasl Gl ) lase SET
Sl 350 mds SV S5 00 3 Klg o 5035 5055 5 @Y el 51 ILL ann s

258 35T ol T 55 (5 fewliae (glas aly s bl b Wl
VIO n 7o shS WYATAD Colis b 5 5aS gt a0l I (G Olge 4 55 Ol
Sl el Okl cpl ol s @y 01l S 53 (557 JS Sl s
osls Golasl s 4 ) H4i8 ST Jls [alib ud g doys V/F 550 VY4 Ll (gladbaie
Jle 53 (0,58 s 5 38 e S 3) 353 Ol 03,573l O3 e Eaaaiial
Iy 5528 JS o pmn Ao 3 V& (e Ol oo o) 45 Sl 0350 2 O saben YYAV Uslas (VY4
Ol pl s laesysT 3 ide e &S 8) Sl osls 51300 a5y 5o 1) Okl 5 355 oo Jul
Ol ol smio S8L 5 Ll Comdgn 4 a2 5 L &S 55500 5Dl bl ol (VY4
s cnl 53 s opl 3Bl mie 58S laOkal ple 4 S OT (L (glas 51 o s
ws s (olaml Calisee (gla idw 6 2655l S 385 oy p g 35 Okl (63550 gy p
lis cpl Ooda (g5 51 9 mme 5 (g3lasdl oIl Ol blite Loy @ a5 b .ol 0l
Ciliee (sla te Slods 5 WY (551 slgmn 5 G551 e p 5 SRl 31 6T (o)
S shte i ol (gladdate ol = o3ls (5 SN 1 eslimal b 35 Ol s 53 ol
Jlo ol = 03l Jgdo (6,5 554 L a5 55 Okl 14+ Jlo (gladhaie sdibiw — o513 Jgur
Kb oo ol S5 e sy 4 WA Jle (gladkie gl 5 LT S8 V¥4
Fol g 03 ol e .ol o o3linl Lo Olas (5551 LT 1 55 5 ool et (SFLQ)
Glsme Blod @ Ol (g3laml Calidee o it Cansdy (S ¢l Jljw 93 ol @
Slaou plST YA Jlu 3 ps3 5 Sl Sy g a4 Sl sl (Dls)ly b slags 5!

Tl Jawd (sla gl (gl s (5ol 515 o5k (gl yls Ol

1, Zhao (2016)
2, Industry-Specific FLQ Method



VP e Okl 5 ol oot 5 Sy 0l (03 o Il (00l (IS ol 4 25 Y

6351 Loy 53y 2 95T b (ord i’ 35 Libpg 1) oo -Y
Co3gdos G Ulgie 4 65 Gatwls (b 55 (b a5 ple Sy ke 055
Slagasle sy slazel JB as¥ |5 Sl ok = Jas 5l an i 4 Oy 55 oo sl
Sl g heed SlagsS 5l e O a2 ot 53 malar g conlie SB35 AL drn 5
Lo 5 golal av e 53 Ol IColo 1 (Gl Lol laans 53 . Cul OT ) Lo
SN 2555 &G 3B o st 55 Calitee DI (55l LSS L B ks OT 5
W51 e S e b b alis 4 slamil S5y5 Wil Gukal 5 oIl Jeol (o) @
ple B lden Gy (S an el () Jaos sl 01,8 eboss 51 6k e55 2 5!
L Y44 aas @’L‘:‘(’}‘ sy pele (WY (JLS 5 o8b) LS Soae |y ab
s BV STy wg Say opl 5,08 31 e s C,u‘)fu;l) LT Jo b b O le
S oslitel b adbann s )5iS 035 by 5h3) amlous j5kite 4 V487 Jlo 53T )

bl oo sladams 53 Sle e slaosls
Ol Somien 61y olin (oIl I3l 5 (oIl Slne &5 Olsie & olidey by
oasie 5 (Yoo Rpbialyshow 5 UG ST19) 555000 O & b glawlo o 31 OLI o3lizl
23 (6550 5 2T em03) anb arlo w31 Oljoe ar amale Jols lajls el (51 1S oo
Jom b b e Loy sb3) oIl Sz (YY) 550 0 w2l Sle polde
S5 Sl bk el 4 Ddejls s3labl by o wb ST e 65 oS cA b
bl O ab e Bi S s 3 ol 5 (V487 () 3l K
o3 & 53 35domel b & Ll S ol 65 K S Sl Sl Sjle o
5 IS 55 Slziy (ol sl s OT & 48 safuann 51 &5 adls Ol ) T O3 adeinn
Jam b b Bl s 55 Sy le  fpee (o S b 1800 10K
e B e 055 Ly g G a0l Lo e Jrand 5L ST )50 4

FRUCYP cu&gwcuwaﬁJm Sl s s (e 5 Oll d>

. Ecological Footprint
. Ecological Concept
. Wackernagel

. Ress

. Silverstein (2000)

. Bicknell (1998)

Lo Y N e



YY) elliw — ool :JQJJL.:}_ Ol g3lal la jide js Jewd lags) il slisy iaviw

b Ty il l 5 658550 ot ol b 28 s 4 o pae 03 (gam Sl oSl
(VAL 5 5 ol a5l o 5 s I8 51t e

bl 3 SOT i 10FAY O1n 5 o 5b) Sl ol b6 ai 4w 51 G 6 o o
o 3l 6 il ly sl (s> el gl JB ide 5 OIS glapastls IG5 Calise
02 FB B st s o i e 5 2l o DLl (b laale e b 0Ll el
Sleds 5V ad g 53 (B pae 65514 5 ST o) SR St 05Dl (oke &
S g s ea 1y Jlasls Sleds 5 VIS 53 0dd 3 pae b mlie (glgms o ST3lo
oS ol e Sy 53 gl 4 A8 (b Gl;»;;)b,;o\!;t,ﬁ oy cpl 3 e
O 65,) Sl s elaglo ) (K58 wlin ol 55 mlie 515 glate (VA (LS 5 o 5iL)
.Qw‘djj‘)wjugTéJﬁb@thtﬁj

Coale & Uyl s A o eslinel gy 53 ) e s, S sl 0L K2ass
L;@ﬁ,@\ésrsjagiqu,a@,»dm;\w@gﬁigﬂam;gwp,umf
)séjjlchtso))ksQ&\;Qb.&;h\[lf.@j,:ué))\fd\{dtn)lg.i-\'djw
Shysle Sleds 5 WY W g 5o eslazwl 3540 gle sl Dla)ly Dless LYS WJ
345 0n o3lial Lo slaosls S iy cul 53 s liip s (Sbd) ambue (511 5 sb 0 dmloe
21y ey sba) Cuds Llg o HS e ) S OYA (esli s gl )
sl (V8F (6 ST9) e JISET (g3lasil Caliiun (gla i pelan 53 wlio Sy e Cogr
5 K5 Uens 5 0 Teils asle 01 Kaag3 5l nws ab cdllan ol 51 28505
dolown (lis ol — 031> Jgulr S5 @ (3w (61l ol B 55 1) (ops s S S
S8l gly 235 obiliw — o3ls g Sl eslizal b iy cpl 53 losls 53 asls ol
Sl el b iy 0n) 53 ST 058 o @8l 3 OIS Sl (512 by B 4 o
S0 (6 ey Ol b Slallls amale SlodaT Gy DMLl (idey mhaws )3 lide s

I, Penela and Villasante (2008)
2. Hubacek

3, Lenzen & Murray

4 Freng

3. Bicknell



Y+ Okl 5 ol et 5 Sy 0l (03 o Sl (g30al (IS ol 4 25 YYY

by Glaasls e md 5 oS 2T A byt s sl Dbl s
dale ol GG L (Son5 Bl 58 e slajastli 5 i ph oo atld L
LoLan 5 6K 18 wyls o 5 T ol ( olsn 5 O Sl (6551 el Sle Sl
S kel b6 Lasls o Olse 4 @550 s lipn bss petls Sl kaly l s (YOIF
Bad gl s o Cws a1y Sleds 3 VIS s 4y H8 4 (65 (sl gme

e 05 651 093 535 Bpae Sl BE (So T Ll (hlH dals w2 wns a5
asls ol oo 4 Sl ol 51y b c\.:.a Sl Lol e Ol jI &S V'l‘uﬁ ladkie
S 1y Ol Sl Sl 31 (6, S 051l gl aT S (sla ol 51 oslinul am 43 5 ol
6Ly ol (6551 by Sl eslizal ¢(g5 51 3 pae Oljae guyp S o5y 3 (S ol 03 505
Lgljwk«Lgl;.r»uu\ju.adjjﬂLgl.;.s)@M.Qw\ctﬁ@J:u@bﬁgu&)lﬁméjj\
gl poalio 5 ba Bs) 5 a8 4 ot Il 5 laol] piman (S a3 (6531 S ko
S a0l ol o 6 8 5 koo ¢ ST (laman Glags 1 sl Lslen (6550 05 L3 43,
el o (555 Sy 0 8B e 3550 a5 pl 2

TS 48T 6 Ol sl p3Y R Jhe hed slas S s liey b3,
GLay Cuym a ol Sl 0888 sy 5 U ST Sl b ol s Gl |
3B G Sl slaely 3l S L b K i 0l 15 el odd (55 e s
K5 15) 345 gud Joli 1y (6551 035 55 o)y poalie pled 5 ol hd (Slal g Bl
@,1;.4;;m)r@,-q,zMamu;u_;;a{,,.:ﬁdg.u@@ﬂ.<mngbm}
e e g Gl dlen 5 3ol Ll a0 ST el s ale e G357 50 4 (S
e poghe () B AV was I sk (68 eI (Cobe) (S8 Al
BLlod 31 5 2e gl S (gl conlie ot ls Ol gie 0 5 okd alid o3 aes (5 ya0b
(V88A O 5 K)ol 4 8 15 oslizl 35 50 5L sla Sl

GLsy ol Ol el 5 g el = o313 3 S g; Sl eslizul b Sl sds 53 s oyl
Jle )3 35 Ol (galadl gla i 5 O%ckoﬂ‘)b L hed Slas Sl s (Ll s

)‘j AT JLAJ)&@\ 4:.,&} g}:’.‘J’.’g_s":""’bt”" w‘ oL MJJ‘}; oL Sy AT

I, Kai Feng (2014)
2. CO,
3, Biocapacity



FYY elliw — ool Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

el ol dlis gy ol 51l dorlge (6,8 b Okl b Glas Sl gl gme (golow
35 Ol Qo A5 (S350 035 OLSS (25 b e sl oL (6 oty
Ml ol a5 eds Wbl oS ol G885 Oyl glaokul L
olasl Gla iy 5 ONS o 55 ded las 5! Gl sn roeiw 4 Col pdagl - 280

.>jl.>);16a WA Jle ys s Ol

&y Oldlao -Y
A ol = 3ls 3,50, &l OT S (S (6351 sbas ane) o3 Sl Glse
T S GGV R FH R S TSR PIES J IRC B S P PRI P
.Qw\s&g&); 3 C\?'J‘:‘\’Jﬁd"lf‘; (i Sldlas s abiliw = o3ls (slas 5,8
Wy ety ple 4L 55 dd ol il & das o Ol Madl s Sladllas e oy 5
5 andllas 3,50 03,28 5ok 4 VAVE was 28 Ol Sl dey ok 45 O 65,5 5 abe )
4 Ol ogm nl Olllan o Fage 5188 15 s 3 4B 3550 OT O3 e (sl S
o pan JS ol = 0305 3 g,y bl 5 YOIF o s &5 5505 o Ll 0L e 5 &K
) gl el 0313 513 s 1 3590 1y i 5558 53 g8ls Dl ¥ 3 (5350 D 5 (651
b G550 55 gm0 ‘Vf S5 dd b glaslianm g ble 53 &5 das oo OLES anlllas
oS Ghle Gl cpmen 253 6,8 g S5 oS Span by S5 S mas b
23 Ll S50 S35 53 g e 3 e ol dre (oS 655 Db L aBlane §
g}fﬂ“;.M\aﬁrl,,;\ﬁ)ﬁfé\ﬁ(ma)“a\)&“,&ljbjJ@i_;dm;i
D3 sy 350 0l — o3ty (5 K 3l eslimal b Il s a5 36 COp Hlisl 5 550
P 0> S5 s b S pan Yo=YV Gladle b o s e Ol gl ol 43 8
G55l Sks g gl w5 e B SRl ol oS aBl il gl gla ise
S a4 el (YD) 0L 5 6K 05 opl )3 35 ge Sladlae K5 I .S

RSP A PR Pv-L é‘jéb&b‘jbjg}b%ﬂ)) S35 e Jnd Cnsg

I, Heckcher - Ohlin
2, Zheng

3, Zhang (2015)

4 Hong (2016)



AR PEE AP SIS PE IS SN RPN JESIN JCRIRPIE S 41

bos o 0358 lp a5 aash 5o (T 0L 5 55 L5 @l idw 5 (slaikis
Opan 6 a5 51 550 o pan gy 4y Sl 438 plowil okl — a3ls Juke S e3lizal
e G G 538 53 edd B (5351 1 Aoy B Lo das oo OLi s,
Cxis 33 G551 e gy p 0 555 andllan 13 (YOIA) 01,00 5 5 piomen Sl )15
S sy (ladlate wix el — o313 Jube Sl eslizal b Sl plde 53 5 Lo 5 Sl
Cmo b 53 1884-Y 008 ladle b 55 (6551 O s 1o )3 80 55 a5 das e OLES
AU Cow Ml Sl s ool gl S e 0L bl s 5 Tl 03 jle 5 CELe
6 5 lbaly LSk sl 655 el O Coa 487 3,05 13 (slabanly 5 slacleb
o s Ob o bl 55535 ¥ cauail 4 55 anllan s (VY ) 00,8 5 &Sl .l
Sk 3 Sl andllae ol s Llasstls  (glaalate L odiliw — o33 Juibe I eslizal L (g5 5!
o 3L (51 O3 pan 28l (Sl ogn 4 K 53 015t 4 s Glb g (S3lokings 5 655
Sl

el 03, o s a5 OS5 ) s b 5 D10 s (e g 53y e
5 oS sboy o 55 Sllas ol LAl S das e O st ol Sl )
e Dllllae 1 ik sa O i 4y ol s (5551 S35 4 (slandllan ST 5 en g (ST
4 & (YY) OSer 5 (5o 5005 adlllas @ Ol o (OIS mhaw )3) (5551 = lbe s b,
5,5 o sl ety 5lad dwd Gl g S AST| (63 58 K5I ST sbsy sy
G3 SdB ARV s 6 J553E 5 i S ST 63 S Ol e ol 0L S
Gbsy Slais Lgy o) 6,503 adlan 55 (WAF) OLKan 5 () pes Tl Sl b g
6y & Wals Olas OFVASIYAA oy5 b 5558 clokl Jdud lals s ¢S54S
el 53587 (a5 b B I i S AY A8 (Aed Al i lle

4 Ol oibu 5 slailin mhe 3 ojp ol 53 @8 el sy Sl wie) )
S G g (sla s 51 oalial b aalllan (51 53 .5 gos o L3l (YFAY) 0, K0n 5 gl
Al YWAD Il (61 555 bl il = 315 S ¢ pvmnaind ms ooty 4 #500

s 5 daen (SLaods VT HLasl O e Lzl Col 5 (6551 o pmae Oljae l oslizul b 5 o

I, Wu (2017)
2. Liu (2018)
3, Jiang (2020)



YYO oliliw— ool Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

Ol ol e o5 das o O LT mmls .l ol 5,57 5 (ooladl i o Ly
S e e S 5 VT ble 2 4 (SO (5 Y paame Sl 5 (gl
ol 53 635 ey sy Wl s i Llesls [y Okl ST jlasl Ol
oilis = 0313 5,55 55 31 enlizal b 457 3 505 0,Lal (V¥49) 01,0 5 oeod @ Ol 5 oo (gladlate
Al Oliws S5 Okl gla jidw Tl 00 hed GG O Lardy Sl
hed Lol Ll euiSTs iy Oliws ST Ol QWCEMJAAY.LMGA Olas dlae glaasl
slee J& 5 Jomr 5 (8 o S8 DY guame) (B ide dw uimmen 5 ol V¥4 L s
73 e Soge ) (b a5 Ol YL IS a (bt OY e
OHSer 5 S s Lilos S Do pae (s Oske) A5 oy 2 G131 4 s
eed a6l gl g Jraviw 4y odilin = o3ls -’J§-13) Seslaal b s g 43 (YYAV)
Sl adlas opl s &S Wlasls , (oolasl gla Jise é@ ol e s b, SSTIN
Gl idn mhaw 55 OT (ol 5,3 5 Olpl Ol W5 S5I5K5 Salis 4 L ades
ol 0 0ol g3l

33 8351 s lbps Gls) i Copeal sdiasOlii 538 ol Sllas Sl )
@S 5 0l Keass ey sy S Ol 53 & el bl Caliie sl i mlaw
Shsy raw 53 adilie — e3ls 3,558 1 it b 558 0 AW Eagl opl 5 Ll
s by 53 355 5 35 Ol o3lasl (il sla s mhau 3 (55 s lbp s
INB sz 2050 oLl Glaal polex i 53 855 oo (pilejle 25 Do 4 dlis (G
= osls Camlr 3 351 Blbe s by omie (wlB By ey i 3 5 3,8 o
36,—54?%33@‘@@\):&?3%ﬁ%}éﬁﬁjﬁig}%-éﬁgﬁb‘gi@wb
Syl Lelams| Slslgiiy 4l

bl slaal -F
4 okiliw = o3l> ngiﬂ Ol Sl sl ps b eslal i sla ise js &S sboks
dj-b,' oalaiw! 390 odiliw = ol Jj..b— U’“L"I‘ U'.'-‘J' Sl ol oalaal J.:l:ﬁ) “ e J}E_'.a

AJLEASQ‘NUQ}J{ LSJ"_;-! Q)}«ﬁ‘\{w}.ﬁéhuﬁ@ sz_,:\ ;}f,a.ﬁ O‘)‘:A)C_,...n\ 65)')‘



Y+ Okl 5 ol oot 5 Sy )l (o3 o Sl 3Ll (IS ol & 25 YYF

av\;‘&w— c.>|.> L;&))‘ d)u\} ‘v\.:}‘ DL g:~w| ol OL:J\":’. L; < w B g}:ou J.A Lg\f QT
st 31 SFLQ) &b ol S0 g o) 6,850 L 35 Ol \Y4 Sl (slaihace
)C‘“PL:M‘ Jle Olea 6‘4.5.14.» LSLAULM:-j Q‘ﬂ‘ )L«T;f WAy Jle ol BEBLY oiliw — oals

Sl ol e o Yy 55 Oliel (6551 o e slresls g Ol 5 Hlsle b Cnlize

RORSPRES)
O3 olw! golaidl by iz (ol 1) Jouo
oot ool oot osled
oW Pl .. o Pb o
o o=
ol S L " Sioslis )
5 OVTile s (6 o5 Y guames C L _
1Y Olee plo g e S ol i Y
Sl
Sl 3 0 i Sl 5 VT il Sl _
_ g Sy SaelaT 5 ole OV same Ctle Y
5
5 S5 S (181 )b Y geams a5 jand (Sl
& ’ 1 S gt Sl ¢

JETTRCE PN U ROV G SO

}dbliggj'éo;;&)}é)}TJw¢JU~ﬁ;,>'b
JB 5 Joom Sligad plo 5 )5 50 adl Jiloy ol o [
@ﬁ()\(}mﬁb}cﬁ&\zﬁ

K3 Sl 3 0t Gbakl Sle e 5 Olake S L " s DY pame 5 o b 1
& 56, oT 1% Ol 5 IS Y pamme B C L %
5O 4k I Jeol (slaen 5T 5 eSS b
Olezslo 1A Y gmmes 55050 Sl 5 (glatn (LAl g A
slbed
J& 5 Jom 11 Saady 5 Saa¥ 1Y g L 4
Sl e Y. G e S8 OV pame Cle \e

SRR slasl ol

;Ju@&awéudmﬂugw@@%\yoﬁgﬁ@&ud;jSFLQ 8
Lgh i Selie el 4 golal Calides gla i3 55 el o U das ol
Sk 1y lailaie Cul b dom I i e S (600 o Bl 536 g5 opl uomen
LS 5,507 (6 S Gl 1y Gl okl ¢ Eas 53 bl Slasbae den bl g S
Sledb! 5 LT oluis Ll é s @K\.,ﬁ,.d:” g4 4k (V) da Y0 1SS

YRS O SKes 5 S 5b) Sl L5550

1. BTU
2, Kowalewksi (2015)



YYV eliliw — osls Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

rij =(LQ) aij ()

LQ 5 e s, Sl 5l (s e ij caibes 0955 Slaauly Col b s Sl 5 (5 puais Tij

SFLQ s, 5l eslamul & 4> 5 b dlae opl 55 das o Ol (55& e ngiﬂ o

e OlS o

CILQ; x 4 _
SFLQ, = { " "% fori#] )

' SLQi,- Xflj fori =j

3
Xr
A= Iogz[1+xnj 0<8<1 0<ir=<1 )
. (SFLQijaij) if SFLQ;; < 1 ©
i a if SFLQ;; > 1

e ol S R S 4 w5 4 SLQj 5 CILQj 0T ;5 &
@olasl Hlle faw (oo 0 5 adkale fdwd o A s 2SI 5 sS4 o
2 OT Ol 5 Gl Coglize SFLQ os) 53 Calides la jidw 6l 5 O polie .ol aibets
53 (08D (o,03) 555 oo Joole ades odili | ailate o adlg ol 03 87 [l o
Slon 2 o ol (o 15 28T ks 5 S A e 08 S S e (s !

s s Ol 53 (6551 Sbdy dmloee 4 015 o 3 Ol ol = 0313 J sk
ddr S0 g 3 a3 w5538 g5 ol 5E Ceme 4 by e slaleT
b3l 51 Gl Sy g 4 o prlae (glasil Calibee (gl i 1) ST S 5 imle 58)
03,37 by A 53 4315 Sla b o bl 5 Sl ok et VWAL Il s S 55k
W8 5,5 (650lS (B 5 Je (i (ases 5 Sledst (gl i els & Sl o
Sl ton (ban 555 Ol amlows sl o bl o O3lae Lo 5 o8 VL a4
okd oslaiul 358 o dwles () alaly Gilkas &ST o (ide (6551 ol b s Olial (oalal

K|

ol ok 03lizl (1140) o515 4sbOL L 5 cand cpl 55 ) gy oo s 55



Vs Okl 5 ol oot 5 Sy )l (03 o Il g3l (IS ol 55 FYA

Xi

A g bae 5 el i @ ¢ e chm 25 okl b i (65 ol Tij
.@\k}ac_&.‘»)aﬁﬁa.\ibxi)&ﬁ

ST S0 glagbie olus 51 a8 55 Olwl Calides (la_ide olibiv 1 oslitul b e
Olpee o 55 D pan alpd 53 iom o Gl ol yb t L5 el St
x5 2)5m b al e ol 53 S SIS 5 55 r dnlome Dbl s 53 23w pp (851 s
3y Dglize e 4y 5 Wosls (65T mer 51 ol Lokl (SLOLSS alins 03,87 )13
bl e opl 53 sde w3 5 5 2 4 el 2 SO 4 3l Jal el
i (Bran @551 Olpe Olgior (V) Ao p3lie 53 (idm 2 (e 550 2
2551 L & 5 (5 (9 e

2 & o 22ly @ 655 sl ol glgil Jawd cal oY Joua

o9 o &b e S 3. b 3 N3l
VA /4 AR 7AR ¥1/A4 AIA\d YO/AY

S35 5 G O slamdl g (6554l 5 83— (551 5 By el sl t @0

i oiliw — 0010 woz )l 5o (6551 (G Ly sbo ) phodw (bl g, -0
Sl 3,8l gdaie Lo hyls g3l sla SI1 le d5le okiliw — 0313 (S
S ayls polal (55 95 4 5L b b ey o) s Jallom Sl e )
Dl ,le

P Sl g Slaaly Glaeslg ples 345 0 (25 Cojlate ekl = 3l Jydr 5 — Ll
Ol Camdy ol Sl 358 o0 55 (oas) JIs la idu Lo g Lls )ty O35 (26,
WOLSas 5 (9) 3,0 s s ladanly 5 Jls ad g o JUabl 5 03531 (3551 i <SS
YN

@35 Olpee 0 Lol g oo 5528 &S5 35 4 S & s VIS (Competitive Imports) o6, Sils .
4 YIS 5555 0dd plad a3 51 i Jo1s 53 WOT 5 a5 o)l OSG s pa 35 0 5 5528 0T s

ABL a8 s
2, Pei (2012)



YY4 elliw — ool Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

Glols o3Il 4 OT Hldie & (gysb 4 Sl odds (53 1305, e &G Silsyly IS -0
@i@.«h}eaﬁé&;;b)l) Wy ge opl o3 .JJ\V\}&GBJ: e Lol 5 gldauly
YOS 5 (69) LS o Wl Jlzsl g o3 9580 35,0 53

S CSld a4 b (5 (Flhe s G, S (oS (g p (0P Sld g 4 g L
& A hdu okl = o3ls 5> Dl a@ilg-qaa-jlg.@\ i akilin — ol Jgu>
6@)‘ L’ Lﬁ’»l{")ﬁs“dﬂ‘w‘j Q‘:J‘j ‘Cj:j J)‘ C_y oiliw — oals dj.b- BE] .DJ‘J S99 J)u\:—
Lae b (351 (lsip s bsy Sromie (B s 4 42 5 Lol ok plis) s bl
Wb ol b s O et SLil drela olg (3 pae ol 53 ol 5 S
&L@';} Lg\«l:,.u\} Cj) RN CJ‘.)‘)‘} QT BE) ny S p )K LY “) (:}«.u C}J oliliw — oals J)b
ol (Y VIOLes 5 o) 358 g0 ssbain Jadr 53 (Sl D)0 4 5 0 oSS
Loe Jlas usp @15 55 5 (hed Gl Glgime Jhonin S (555 ,0 <SSl 53
A;L;&A)}i Uf-‘ )36&;.«»" u}.ﬁ)l&h Lg‘d.la..ﬁ odiliw = oals d‘gb )‘ oslarn! (ajllm.c U:':"'“f-)
Oliwl (65 51 8 jan 4l ) 33 592 g0 (Slaosls wlul 5 g Jﬁ@b)jTﬁSFLQ U:G})sz:f)[f
@nxu—mmJﬂ¢eg65J>umnqﬂ?¢Mhmcg;6xahﬁgn@
el s 0kl 5 4d e iy Jader pl 51 s e OLES Sl KIS L 1y g
Ll o Sl @ s ails gy Caale ol ) 53 olg GloE 5 laawly SYsle us jile
3,8 B ol s s 551 e s sbd) e sl

s (D) el ol ok LS55 atete 4l Cdn I iy ebilin — o305 (5,8 S bkl
Slsyly Jola (M) 4ol ol oy 5 (sldbauly 9 pme w5l S0L «Bsp Jsd (D)
Q)ﬂ@&‘))‘)ﬁwﬁb‘?bd‘)éQ‘J)\}G}:.wwb454.2\4@&\@.:}6\%‘}
4 bpan $5 5 0l (V) aln 38 o jskais dgutr (V) iiny 5o St Cadle b 5 6 o
Sl Ll 1y 0T Ol o0 a5 das oo OLis 1y W g5 Jolge Loy Jidw a yseds 4
Jule Ol ge 4 6551 46:5\;.;’4“{ Sy yetls alos Hsbie 4 fioman 3 S sldals 0553
Sl 558 e Jodr ol plo ol 0 351y g (VD 4l )5 (o &y 4 5 5

I, Wei (2012)
2, Wiedmann (2007)



Ve Okl 5 les oot 5 Sy 0l (03 o Il (00l (IS ol 4 25 VP

Al b aslsl js .l 55 Okl (golal gla isn cla» 03 &5, st—L,&ry bsy alos

S el o 55 A Y slasl ¢S5 CIB s Jewd Slas il (5 gios dnloes

FELbeg o) oilius — 00> S, Lw Y Jgur

GolaBl s & 50 glg SBpan | Obw! Goladl sy B 0 dhawlg B pae s
. (1 46) ot (1 4>b) o=
°ww @ éww & & &
. < = = = P
Ol ele 1
’ s () i) () o
Xy €1 DF; D120 D1, D (1) S
X €2 DF, D22 D2 D2 ) )
X20 €20 DF2 D2020 D202 D201 (Y+) g
M; Msu Mizo My, My (1) e 1519
M, Mr, M2z M, Moy (Y) i 13519
Mazo Mo M2020 Mao2 Mao1 (V) s D119
(N1 4>b)
M M Mo M, M, 4>0) J5 Ol iy
v
a>0) 039381 3yl
Vi v, v L>6) 065931 35
Y
Xa0 Xz X1 (VI 4>6) snibiw
oo By 531
E2o Ez Ex (VI 4-b)

(1) &3 401489) 80 S5 ¢088A) 0,Kes 5 S5 1o

Slreslg 65 )4 s S0L a8 das o QLS 1) W5 s b o 5o (7))

(YL 5 ke Sl 23w 2 g s glabauly

)

X

-

I
o <

—

L D1z
X2

@) M

L D020
X

o

M O

d201 L d2020

*)

P 5 s okl 0diasOlid X 555 Ol (glabawly (3 juze 0diasOLE(F) daly ;3 D e 5L

Loy s g el il ambs ls G il ol (s 5l 5o oo

L. Miller & Blair (2009)




YY) el — ool Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

T N . g . N, .
Sl o bl el e Sae Sl 3,8 e D13 (D) s e S e e

Dy Mg
]
1 L 0 dll L d120 a11 L a120

(I-D)*=[a;]={{MO M-| M O M| =f MO M
oL 1 d201 L dzozo Ay L A0

\P)

VLSGAQL:.:);JAMJS'&G}:M?M)@QL&;‘)&‘J@}So..l.i‘JBg_,.f_‘j.p(V)sdaab

a3 o il 1y W 5 Ol e 4 slal 5s g Loty &S5 il 31 &S

R
X,
[(DJ}:[El L EZO] MO M :[¢’1 L (020] )
o L L
L X2 ]

o5k el i 03 (s Opdee) W ol 5 500 Il & clas o O @ olis
9 i A s u.éfmdjjslo\}:ncxagoijﬂt;.gﬁggwéjjslwﬁ?W
S5 el il b Pl 0 b e a3 (0 DL 1) 353 Dbl skl Ol e X 2y

.QTg@:Q&jﬂWﬁ;Wd,@c&b@ja.x;a_lj'é%lj.éwjb):

o L 0 a, L Q59 Pu L Bz
ﬂij = M M M O M|=| M O M @A)

0 L ¢20 a'201 L a2020 ﬁZOl L ﬂZOZO

g_,._v.lf.)l k}:‘)L& 4;. MJLS" QL:U ‘) u,:.;;:ﬁ szf‘ c-L._v.‘Jﬁ g_,._v.‘j,d m‘;lﬁ L(i) 4.]44‘) JJ B|J
Aty S B Sl 4 S b g s b 5 s 6551 gloE S0 el
Fob e ul o G e Sl 0 daly ) 53 Sl s DY e plg Lo



Y+ Okl 5 les oot 5 Sy 0l (03 o Il (g30al (IS ol 4 25 YPY

oAl 53 ) daly 53 G551 eIl b Sl bt bl (A) daly s el
ol el e e T oo s & (M) Ol 15 S35 o Sle e lg Lo (s s
Comer 513 2l LT a6l oks U5 e s b 5 udiens (8550 e ¢ oy S
S S g LB BT s gr DL S g e (st e mes a3 o 0L
G5 Ol 4 Bl 855 s b 5 e Hsba L SR (JU Osekee) oy S

(Y K 5) 35 o 3 e

By L By ||DR L 0 M Loomy || &
[m]=f MO M| MO M|{{MO M|M=|M

Bw L Bun] 0 L DFy Mo L T |1 [

()

Ol 1y s olg Glols ol 3w,y LI 4 (550 Ol Lo by Jide Slalows
8 e (655N e 3Ll K 55 el s Laie b (6551 9 e ltie 1 STl o7 s o
Sean b 58 Ml Sl 4 (55558 4 ol s 4 Lol el OLSS 5 s S
3,5 ol ol s labuly Lol oS5 5l s B b 4 OT Jpames oS 5 Sl
W5 65 03 SIS JiE Sysle 5 Dlsyly Ko 4 Mol Dol Gl sl oS s
ol 03 pl k(YA O 5 5d) A8 o Wl Jlayls 5 Shhsle Sl 5 LYK
dloe 551 (e s S35 03 Sl 5 Glhsle Sl 5V U5 5o 43 K 55

Kgw
Syslo St 15 3 851 el el b il o i b 48T A e Ole (V) el
0T 51T oo Cas @ slaml Calides sla idw 55 S1hslo Sleds 5 VIS (6551 (ol g
SR Il s Olwl Olyslo (o 593 50 WA Jl s Oliwl Slyslo a4 Lbgs je HLT &

348 g0 ool Ol s il 3 335 DLW TVA Jlo S y3los 0, S

ﬂll L ﬂlZO El L O l el
e = M O M M O M = M ()

ﬂ 201 L ﬂ 2020 O L E20 1 e20



YTV eliliw — ool Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

ssb 4 Sl Sbas 5 VI b ghtes pll Jisw & A o asia (1) o, 55 €

Sl gl S5 por rmer LS (0 D pan 551 Olpe dr prien b 5 o
eSS s Shsle @l (AU Osds) ol Glols Aoy &K il il 87 s o Ol (g5
O\;w\:Lasé\JYJAL;j;‘Ql)g?d,@#ﬁnhmﬁwﬁﬁb)miw)}bm.ol:.‘ﬂ\ufér.g
Mae (glg Slsly k8w fle s AN el ul b Sl C St L osh o
A R AT Cws 1 (Slsyly) ol Sleds 5 LYK 55w, )84 &5,
Syls Ol & ol Slayls LB s d (Gl g il Olme ax it &K o 45 das e OlES
Oljse dor Okl 55 LOT Wy 51 3 i i 3 1y Sladst 5 YT 310 K05 0l .l ods

(o 3 pan (Jond slas )
m- L O
Mf]={f M O M| MO M =l M an)
0 L f

Srae DIl 5 53 edd O pae podies jE 5 eies ($5 51 HlMEe ((VY) dal;y s M
w5 alen daly cpl 53 555 e e3litul Jot1s (3 aae el 4o & das e 0L pll i
2l 525 Okl Ol W5 I8 o Sl o) 2 2 sl = S i sl
032 0580 Ly pl 51 el QLSS (ol 88D 01 51 5l sl 528 5 01l slaolew!
g gn dnlone J13 (5 5SS L Dla g e (Slags Sl (sl g (2B, Sls,ls b5 )
Slsyly ks el 53 G5 ekl Cule el CLo i L (YY) dal, dles

AT Sy oy i a5 s gla i ples slalawly Sils 15 c(glaban s
ﬂll L ﬂlzo mll L 0 1 mld

m']={f M O M|MO M =| M v
ﬂZOl L ﬂZOZO 0 L m2020 1 m20

S ol Gldauly Slsylg Sleds 3 Y W5 )5 odd o peze (6551 e ol m;¢ ol

.:ﬂf@)l}o:bl:)yéiaduhh«jdv\?‘j NI



Ve Dbl s ol ooty 5 S 0l (o3 o Il ((s5LSl M b 55 VYF

ool 5! dgsjj\M)(&@jL;\@l) Silsyle) edd 5405 85 5 L, Ol o sl
Ol 35 Ol Calisen sl fidu o 55 1y 6551 (SIS ol 515 Candy okl
SoP e 3l i Oleds 3 YIS Slsyly 5s (Bwee 6551 Hldie &S S0 55 Aad oo
CEM): &5, U;:-LMC}; Sl ol 5 S il Sl 3 Y Ol jsls I it

s oo Ol 1y (655 (59551 ol 55 OF) alasly o5 e ST (galasil glaise

& m' | | m EF,
[EF,]=| M|=4| M [+] M|i=| M 0P
eZO m20 f mZOd E I:20

Sl Ol5 oo Bg8 alaly Glun el o OLES T, (.\i o oA ol 515 (VF) aal, 55 EF
3 e STl 5 S aralows (g3l gl i o 53 1) (55,51 b3, 6ol 6 S 5
gl 03 @3 U5 (SIS s easd mer Slals edd jhite (6551 L s b

:.\.1154 Cwd 4y (g3l (gla jisn

) m,’ m, TEF,
TFE=| M|+ M|+ M|;= M (\0)
l920 m20 ' m20 TEFZO

Tl el g 4 325 -7
daly ool o5 Okl (galeaml gla s mhaw 5o (s 551 sy 4 b Sl
o Sl g DY g Sl wbds e s idu oS das e Ol (V)
Slsoen g DAV SLS 5 SdelaT ( glde OV puams slon 5 (Dl jgas 5 ST ile
Sole 4 bilesls ol 35 435 Olul CE'N sy s ol slos s el
BVFFAFBANFF Uslas o (55l 355 g SLols el (6l (0bods Lo Jidw S0
Sl Gl man S (0 D pan s pb g s Dope 4 5o
WSlig Sl 5 (s SV seme 5 s Sl WS 5 SawY 1 O e
Sl CLoE ol g 5o ) (eed 6551 O (5 0ml w85 tp sy o 5 B

..«U\ea;g'}f.a.aa‘,ﬁ-



YO eliliw — o3l Jjga_jj L5 Olul oolaBl gla jidw )5 Jd glas il Gbs) raew

OF 31 S (V) sty olad 5 Slysls Slads 5 WY Ld las) )l slsime o) p
o Slds 5 WY 5 b 518 s slags sl e 03 Okl 53 WA Jlu s o5 ol
WY S1oslo il 4 5 L4 ol o5 PRAAVAC YO Uslae 350 y3bo Ol 3l 25l
baadl s 0 et L ion O 53 @550 edulp ul o 5 oolal la i Sleds
VT ile sam (S5 56 (5 Y gemmes Sl 5 (Olads Lo 2w &S Sl OT 5 S
3 Jomr s Okl b s 2ow 51 & s 1y Shsle 6551 hsy o i (Ol
isls G1osko (6551 S35 55 (SHl e ol skl sl b 5 Slasle il e 4 (S
sbsy S (ol 5 ldanly S1s)ls GV (551 6Ly ms jle )5 23w o pslie C.?J
sl i ck.u 23 Sls 655 Ghay S s e Jols Sls)ls Sleas 5 YIS (65
Yo) o5 YAFAY (YAS &S o3 o5 Yo OFFF F9F Jslae \¥A Jle 3 55 Dbl (g3l
Sl 6551 Sbay 4 Glaie oila BU g 5 ol Do)ty A Sha) 4 b e 0T (o)
sl i ck'“ 03 Slayly hed SlasS Sl Glgmn 4 by s T e Ll Sladawl g
Slse o VL 5w (& 5 Je) 5 Olazslon gla jide &S Sl 0T 51 ST (g30asbl
SIally OV same i g jmand (Il i3 g Wilesls jolastl s a ) Jud slag) !
23 7S G5 el al il s ST Sl o0l s 4 (B bl een 5 Sl

s 513 2T slaas
w53 e S350 Dhsls 5 Shysle Oglidlale sdmsdlis 635 by ol Sl
s By 5 s A e L Silsyls 5 Slyalo el s de STl oolaml gl i
ok 4§ ool 5B, Slaly e 53 (Sibes (6551 Coanl 5558 55 Jlm 4 b bl 550 a5 8
LOT 26, s jo Ladeis ¢l Sleds s WY W g 55 (ghlme (65,50 L ol sl .l
e ) lcaie 53 il 3 B S  5s a8 JE e ool clis L
S SV vs-jj;,jsu,v.aqou.\s,uwf By Sy e duas; &S s4h s
D3 by Cuse b VS oje) 55 ol ol o3ls Laseis 2B, Cuje LOT sl S
(ol Cu e pasla s Sleds 5 YIS (550 sy slme 38 i s b by 3,
Clblows o) laee 1 Jlazl Sl kst a5 eds o pme (28T (6551 Ll
23352 Okl & el OT 51 (Sl (F) Ugpikor 4 5 b o (slaadl 25,8 o0 )50 (5 50
Pl Ly o Cda b S5 Ol 4 Sl (b (a3 Sl oS 15 OIS e



Y+ Okl 5 ol oot 5 Sy )l (03 o Sl 3Ll (IS ol & 55 VYF

3 OY guames Sl WSLS 5 Sl ( ol0e OV pams slod cOlre o 5 aub 58
Sl (g DY game Sl g b SIS OV e Sl ESandl 5 ¢Sz
Sl e 5 Colo 5 Glably OV guzms i 5 mand (il (Sl g 5 OVT il ou
Arad G0y s lag) S Glsmee gl 515 sk S iobds sl 5 (B Jileg
(i 355 2l 5 e L5 on 5 Jale 55 b o 2o oS8 (551 Lo, ol S5
(33 5 il SiSw 0T 5o Doyl 550051 i Dleds 5 WY Slpale 5,147 (S50 52
e OT 550 s ol 5155 Gllae 58 il VL ax p idu 550 el s
315 Tl St i o sl Galls Sloks S5 s 4 a5 L sd e ke
Glsme ol 515 g8 OFAF (Il s5d e e 5 0T 1 by ol
Sl 8l 0T S0k Okl (3basil gla tou 51 (5 o 53 (heud (slags3
Sl G ol e Slbs K05 Ol 0 15 5L gl 53 Okl 3 (g 5 ) 5

el 35 3 oo sbis e Azl g Oltwl bzl il a8

(9 I3 WA Jlw o oluwl golasdl g ice 5551 sk, 6ol 515 F Jouar

SISyl il | SesleSist sy | (Slisle SISk | il SIS Sbas ot
33 Olw! 33 Olw! 33 Olw! 3 :
“VPAGHY G VWV VYS PN \BZaid\Y F VY OAY \
Yo PRy YOV AFD I AZANLYS Fo VNV FYY Y
VY YV SOA YOA DDA FAGAL NPV AY CATAYD Id
—AY AN SVE AYAQY Fa8 O+ AYY 04 ASASVY 3
—0NAYFFY BYODYY AW AY ASY YA+ 0 [}
—0dVYOY BN FVO YAFYYSVA qvre 1
Y& YAQF. YZAFANFO 114X ONAF YAMY \%
AL AARFA L AN LALAATYN YV 04y A
£ AYVFAY —FAVVOFF FOAAFYOTY YEAT q
V&AL DA IEAVALN AVAYY A4 N AYONM [
—\VEY L FAA YADVAASNY AAPLYMET 1+ AVA AL 1
FEN Y FA)VOYFYY BOFOYFOY AARTARNATZ \Y
—YAA BT Yo SVY YVAOFA VY 104.Y4) 14
FAO \VAFA —OFAFNAF OYF AVFOVY 0, YAYFEAL 14
—AAFFATY AN 7 VYFAVFALD YVFFYY 10
—£XFOANMYY FVVOFPY YOFVOY YD (A ZaN 11
“YA\YFY TS YAOFYFFVY Yorare Yo A AL 8%
OV (YAFNOF OV (YAFNOF . Y SV AFY 1A
BAAARIALN FAFNAFTVY . YSLALL 19
FIYAYAC N F YAV« ¢+ V) $444V4. Y0 DVFFAY¥DN #8 Y.

A5 slaasl L




YTV eliliw — osls :JQJJL.:}_ Ol g3lal la jide js Jewd lags) il slisy iaviw

el SOkl 9 (g S amii -V

Slgoes (b mle (e s Sbs) e ls Sle p Jlaxl s e LB S D6 dlie pl 5o
5,580 3 6,80 b Slals s Shslo (ol ol Slus 5 WY Lus slag) il
.:J:f DB Sheeiw 3550 WAL Jle 55 55 Ol (golaml gla 2o Cla.u 3 ekl = esls
e (S5 Lo o lh Ol ge 4 (Jond lacs) il (S lbe s Shs) 05g Comal o2 e
a,?&at Slalllan el 87 55k 4 Sl Szl al 3 0l plail S ls (sla e
@by balaly 53 (140) 01,8es 5 (Ssbo 5 (FAF) Jnlal wile oslisie s sbsy o) o
wny 53 435 plol Slalllan el s b 1l OT 51 (36 o ST 5 o S
53 OFAY) 0L, 5 SE 5 (1¥AY) O, 5 g ses Wbe (555 ey ks,
o 53 551 s lbe gy sba) el Sl Sl s ) il 8 8 S s o eba
;Jl;JL.,b-lu::-}@\)buﬁ-ﬁéjvfg_s;j\‘s@cbﬁ)sju:ewl{wu”;su
3,55 515 eslimal 3 0 el L el oS Ol sea ba g 1S ol o

B Okl ¢l y G551 LAl el syl Olse Liash cpl g3 edel Cawds zb sl
ST OLLG Sl Gt Ly OV game Sl ylg 403 Olial (g3Lasl g kb Saly Ll 5
Y gams iy Slsylg 4 g) Lk (e i Do)l M 4 (Cmion ibu sei 1
@obal (gla jtiu LBl )3 (hnd Glacsl 5l glsome (55los S5 (5 S el 03 )3T 65l
4 o)l 515 (S50 e 55 Okl 53 S5 5 arie el & Sl OT 1 (ST Ol
G5 4wl s Ol slasl st lu a5 Gl a5 ol odiasOlis Ol (64low (5 S 505 Ol
Ll G55 mle Sl e ol e Gl SRy 2l @B bl il s S 2o
Blize Ly, glold Goob SISl ases pjlse b clze 5 Stasth )18 ol
A3l 6 2855 Ol e e S OT ol anlllas 5 slasdl 55 5k (golaml glac Sl
bl la Jidw 53 (655 o ymme 4T das o0 DL B py ) Laes filus 4 4> g
Al Co3 Lame 5 55 05 53 DS Gl ol I 4 55 5558 5 bl
(akléj i Ayl slal Caliee e i 53 sl S G o u;il"”(’\f
laidate (Slacs 4l (S 4 S pate 5 o (loaal e 51 Olg L3 (3Ll (5 5 a0l

JJ}J@QMd‘jLJ@‘oJ}MCSF



VE s Okl 5 ol oot 5 Sy )l (03 o Sl g3l (I ol 55 YYA

4 o ) e okl Glasialy 53 e w53 Olpsaely 5 OIS Calae
S g S et (55000 3l 5038 o g Caliba Ghlin sla S5 5 e b sty
Asles &S sladkee (65 yaeli

35S gy Gl p oSyl sdnl YL, &K Ulsiea LIS o Sileme 6551 DIals 551l @
4S5 g5 gn slgig bty pl 35,8 515 Sl OIS sl a5 3550 35 Ol 3 (53
ke ol 53 Sl 6 S e Jalse e (38 5o b5 il (550l G bl
3,8 )5 Giles 6551 (BBl Sl sl 5 6 S e Silsly sl

eed &S Jb s Gl Oleds pla i 4 LS e 55 Okl ol ol I A ys VA e
Sl eonlply ol o313 1S WAL Jlu s 1 55 Okl Slysle IS 51 doys BV s
358 D po 6 Sls b b ol amale s slajls el

5 ShelaT (e OV pame il wlsls ple 5 b S el Cd b Cdne
W Lo S5 DY game Sl ceSaatly 5 eSan Gl OV game Sl S
s 3 e (Sl (Dl 9 VT il e L;;_ﬁlé G Y g Sl
©olew S5 sl Sholeas sl 5 (B bles Ol 5 Cole 5 slably OV game
O S b i ol 5o Olpslee S5 Goke 4 Lo Gl dd Glagl 5l 6l g
3L e i ka3 ol GO 7 Sl 3 el DT 3 Syl 5
ba o ol ME Conlow 53 ol 03Y 5 s 3,8 0 53 ) Ol ol Lol JS°
2,8 e s SS5L

S 5L gl Jels o p o e 4 G55 ol S 03 3p Okl Sl 4 4 Le
S5 AT Coda L5 o S5 Lo 93 (Slacs 5455 Sla g 5 amie (55l
Aidu G Ol 513 3 1,

1o b)) 5 ol Glols &S DY g i D jolo gl Ddkeol ST (55 a0l 4@
1 b)) 5 ol SOl &S Y suams Doty 5 Lsls 55 Okl 53 (6 2eS (655
Als (6 ri (55!

b i ple & Cond 620 6550 S 2l e 5 51 6,8 ol 5 6,8 SULe

.-U)‘)



v4 uu\;’l.'?.»*BD‘Jéjgi‘g)Qékbb\déw'L;Lhﬁjéwéh&jjlégéjw

References

Andayesh, Y. (2016). Study the Environmental Impact of Household
Consumption in Economic Sectors in Iran: By using Ecological FootPrint
(EP) and Social Accounting Matrix (SAM), Thesis is Approved for the
Degree of Ph.D in Environmental and Resource Economics & Financial
Economics, Faculty of Economics, Management and Business
Department of Economics, University of Tabriz.

Banouei, A. A. & Kamal, E. (2014). "Measurement of Direct and Indirect
Co, Contents of Exports and Imports of Iran: Using Input-Output
Approach". Journal of Economic Development Policy (2): 41-70.

Banouei, A. A. Bazzazan, F. & Karami, M. (2007). "Ralationship between
Spatial Economic Dimensions and Input-Output Coefficients in Iranian
Provinces". Iranian Journal of Economic Research 8(29): 143-170.

Banouei, A. A. Momeni, F. & Aziz Mohammadi, S. (2014). "Assessing the
Ecological Footprint of Land in Different Economic Sectors of Iran using
the Input-Output Table Approach". Journal of Economic Development
Policy 1(1): 35-66.

Bicknell, K.B. Ball, R.J. Cullen, R. and Bigs by H.R. (1998). "New
Methodology for the Ecological Footprint With an Application to the
New Zeal and Economy". Journal of Ecological Economic 27: 149-160.

Energy Yearbook. (2011). Deputy Minister of Electricity and Energy, Office
Planning and Macroeconomics of Electricity and Energy.

Ferng, J. (2001). "Using Composition of Land Multiplier to Estimate
Ecological Footprints Associated with Production Activity". Ecological
Economics 37: 159-172.

Hong, J. Shen, G.Q. Guo, S. Xue, F. and Zheng, W. (2016). "Energy Use
Embodied in China’ s Construction Industry: a Multi-Regional Input —
Output Analysis". Renewable and Sustainable Energy Review 53: 1303-
1312.

Hubacek, K. Guan, D. Barrett, J. & Wiedmann, T. (2009). "Environmental
Implications of Urbanization and Lifestyle Change in China: Ecological
and Water Footprints". Journal of Cleaner Production 17: 1241-1248.

Jiang, L. He, S. Tian, X. Zhang, B. and Zhou, H. (2020). "Energy Use
Embodied in International Trade of 39 Countries: Spatial Transfer
Patterns and Driving Factors". Energy 195: 116988.

Kai, F. Reinout, H. and Geert, D. (2013). "The Footprint Family Comparison
and Interaction of the Ecological, Energy, Carbon and Water Footprints".
Journal of Revue de Metallurgie 110: 79-88.

Kai, F. Reinout, H. and Geert, D. (2014). "Theoretical Exploration for the
Combination of the Ecological, Energy, Carbon, and Water Footprints:
Overview of a Footprint Family". Journal of Ecological Indicators 36:
508-518.




Ve Okl 5 les oot 5 Sy 0l (03 o Il g00aBl (IS ol 4 25 YF

Kakaie, J. Faridzad, A. Momeni, F. & Banouei, A. A. (2019). "Measuring
Ecological Footprint of Fossil Fuels in Economic Sectors of Iran: An
Input-Output Approach". Journal of Economic Research 73(19): 147-174.

Kowalewksi, J. (2015). "Regionalization of National Input — Output Tables:
Empirical Evidence on the Use of the FLQ Formula" Regional Studies
2(49): 240-250.

Lenzen, M. & Murray, S.A. (2003). "The Ecological Footprint-Issues and
Trends". ISA Research Paper 01-03. The University of Sydney.

Liu, B. Wang, D. Xu, Y. Liu, C. and Luther, M. (2018). "Embodied Energy
Consumption of the Construction Industry and its International Trade
Using Multi-regional Input — Output Analysis". Energy and Building 173:
489-501.

Miller, R.E. & Blair, P.D (2009). Input — Output Analysis: Foundations and
Extensions, Cambridge University Press.

Ministry of Energy Website, Hydrocarbon Energy Balance of the Country
(2011).

Nasrolahi, Z. Vasfi Esfastani, SH. & Norizadeh, S. (2014). "Environmental
Assessment of Economic Activity Using Input-Output Table (Yazd)".
Quarterly Economical Modeling 2(8): 75-89.

National Iranian Oil Refining & Distribution Company (2011).

Pei, J. Oosterhaven, J. & Dietzenbacher, E. (2012). "How much Do Exports
Contribute to China’s Income Growth". Economic Systems Research
24(3): 275-284.

Penela, A.C. and Villasante, C.S (2008). "Applying Physical Input-Output
Tables of Energy to Estimate the Energy Ecological Footprint (EEF) of
Galica (NW Spain)". Energy Policy 36(3): 1148-1163.

Ress, W.E. (1996). "Revisiting Caring Capacity. Area-based Indicators of
Sustainability". Journal of Population & Environment 17: 195-215.

Ress, W.E. (2012). Ecological Footprint, Concept of Chapter in
Encyclopedia of Biodiversity (2" Ed), Published by Academic Press, San
Diego.

Sadeghi, S. K. Karimi Takanloo, Z. Motafaker Azad, M. A. Asgharpour
Gorchi, H. & Andayesh. Y. (2015). "Study of Carbon Footprint Trade
Balance in Iran’s Economic Sectors with in the Social Accounting Matrix
(SAM) Approach". Quarterly Journal of Quantitative Economics 12(4):
1-38.

Saraei, M. H. & Zareei, A. (2011). "Study of Ecological Capital with EF
Index: Case Study, Iran". Geography and Environmental Planning 1(22):
97-106.

Statistical Center of Iran. (2011). National Accounts Regional Account
Statistics, Statistical Center of Iran, 2011- 2016.




YFY elliw — ool ajga_j)b.:}_ Ol g3lal la jide js Jewd lags) il slisy iaviw

Teimouri, 1. & Mohammadifar, A. (2014). "The Ecological Footprint of
Fossil Fuels in the Provinces of the Country in 1999-2009". Statistical
Center of Iran (14): 40-45.

Teimouri, I. Salarvandian, F. & Ziarii, K. (2014). "The Ecological FootPrint
of Carbon Dioxide for Fossil Fuels in the Shiraz". Geogrphical
Researches 29(1): 193-204.

Wackernagel, M. (1994). Ecological Footprint and Appropriated Carrying
Capacity: A Tool for Planning Toward Sustainability, PhD Thesis.
Vancouver, Canada: School of Community and Regional Planning. The
University of British Columbia.

Wackernagel, M. and Ress, W. (1996). Our Ecological Footprint: Reducing
Human Impact on the Earth. New Society Publisher, Gabriola Island, BC
and Philadelphia, PA.

Wackernagel, M. and Silverstein, J. (2000). "Big Things First: Focusing on
the Scale Imperative with the Ecological Footprint". Ecological
Economics 32: 391-394.

Wei, X.Y. & Xia, J.X. (2012). "Ecological Compensation for Large Water
Projects Based on Ecological Footprint Theory Fa Case Study in China".
Procedia Environmental Sciences 13: 1338-1345.

Wiedmann, T. Barrett, J. & Lenzen, M. (2007). "Campanies on the Scale —
Comparing and Benchmarking the Footprints of Businesses".
International Ecological Footprint Conference, May 8-10, 2007, Cardiff,
UK. http://www.brass.cf; ac.uk/uploads/Wiedmann _et al P36.pdf.

Wu, X.F. and Chen, G.Q. (2017). "Energy Use by Chinese Economy: A
Systems Cross-Scale Input-Output Analysis". Energy Policy 108: 81-90.

Zabihi, Z. Kakaie, J. & Banouei, A. (2017). "Measurement of Fossil Energy
Content in Economic Sectors of Kordestan Province with Input-Outpu
Approach". The First International Conference on Economic Planning,
Sustainable and Balanced Economic Development and Applications 3 &
4 May 2017.

Zarei, M. (2017). Measurement and Evaluation of Water Consumption in
Economic Sector of Iran and Yazd Province, Thesis Submitted for the
Master Degree in Economics, Faculty of Humanities and Social Sciences,
Yazd University.

Zhang, C. & Anadon, L.D (2014). "A Multi-Regional Input-Output Analysis
of Domestic Virtual Water Trade and Provincial Water Footprint in
China". Ecological Economics 100: 159-172.

Zhang, Y.J. Bian, X.J. Tan, W. and Song, J. (2015). "The Indirect Energy
Consumption and CO, Emission Caused by Household Consumption in
China: an Analysis based on the Input — Output Method". Journal of
Cleaner Production 163: 69-83.




The Journal of Economic Policy Vol.13, No.25, Spring & Summer 2021

Original Research Article

Evaluating the energy footprint of Yazd Province: A regional
input-output analysis approach

Farnaz Dehghan Banadkuki'
Zahra Nasrollahi**
Fatameh Bazzazan®

Received: 08-12-2020 Accepted: 07-02-2021

Introduction: Economic growth and development require greater use of
human, physical, and natural resources to increase production and per-capita
income. In fact, environmental degradation has been the primary product of
man’s efforts to secure improved standards of living for the growing number
of people. The extent of environmental degradation is linked to human
population size and the quantity of natural resources available per person.
Rapid population growth, intensification of agriculture, uncontrolled growth
of urbanization, and industrialization play important roles in resource
depletion, waste production and environmental degradation. The increasing
population and growing affluence have resulted in rapid growth of energy
production and consumption and, thus, the environmental effects like ground
water and surface water contamination, air pollution and global warming.
All of them are of growing concern due to the increasing levels of
consumption. The many problems that are now evident emphasize the urgent
need to reassess the status of environmental resources. Based on the
evidence, definitive plans must be developed to improve environmental
management now and for the future.

The importance of non-renewable energy is not only because energy is an
input of production and its consumption facilitates the production but also
because it is a major source of carbon emission, leading to environmental
degradation. In fact, the increased use of energy, especially from carbon-
related sources, is associated with a rising level of carbon emission, which is
harmful to environment and human health. Then, one of the major problems

!. M.Sc. Graduated, Environmental Economics, Faculty of Economics, Management
& Accounting, Yazd University, Yazd, Iran

2, Associate Professor in Economics, Faculty of Economics, Management and
Accounting, Yazd University, Yazd, Iran

Email: nasr@yazd.ac.ir

3. Associate Professor in Economics, Faculty of Social Sciences and Economics,
Alzahra University, Tehran, Iran



The Journal of Economic Policy Vol.13, No.25, Spring & Summer 2021

of mankind is to combine the energy consumption and to have respect for
environment. The present paper is an attempt to study the effects of
increased production on energy consumption and the energy content of
goods and services of different economic sectors in Yazd Province.
Therefore, the energy footprint index is briefly introduced and, according to
the theoretical framework, the fossil energy contents of the economic sectors
in the province are calculated for 2011.

Methodology: Considering that the main objective of the present study is to
assess and calculate the use of energy in different economic sectors of Yazd
Province and since there are interrelationships between economic activities
and energy consumption, we use the energy footprint indexes for domestic
and foreign trade, i.e., exports and imports, and a regional input-output
model to calculate the energy contents of goods and services of various
economic sectors in the province. To this end, in the present study, the
Industry-Specific FLQ (SFLQ) method is used based on the national input-
output table of 2011 to compute the input-output table of Yazd Province in
20 sectors defined by the Statistical Center of Iran.

Findings: Information on the domestic energy footprint at the level of
economic sectors in Yazd Province shows that the sectors "Other services",
"Manufacture of fabricated metal products except machinery and equipment"
and "Other food, beverage and tobacco™ have the highest share of the fossil
energy content in the final domestic demand of the province. Also, the study
of the content of fossil energy in the export of goods and services shows that,
in 2011, the amount of fossil energy exported through goods and services out
of the province was 699,979,025 tons. The findings indicate that the "other
services" and "manufacturing of metal fabricated products except machinery
and equipment” sectors have the most traces of the export energy. Also,
some sectors, such as "construction” and "transportation”, have a small share
in the export energy footprint due to their export value and low increasing
coefficients. From the sum of the values of each section in the matrix of the
energy footprint for imported intermediate and final goods, 20% of the total
energy footprint of the imported goods and services is related to the final
import energy footprint, and the remaining share belongs to the intermediate
import energy footprint. The "building™ and “transportation” sectors have the
highest fossil energy content, respectively. The sections "Manufacture, repair
and installation of computer products and manufacture and repair of
electrical appliances™ are in the last ranks due to their lower import values
and lower energy increasing coefficients. Finally, the trade balance of energy
footprint was calculated, which showed a difference between the exports and
imports of virtual energy at the level of economic sectors. Although
comparative and competitive advantages should be considered in exports and
imports, the importance of virtual energy in competitive advantages has been
ignored in the country. Therefore, virtual energy should be considered in the



The Journal of Economic Policy Vol.13, No.25, Spring & Summer 2021

production of goods and services to get their competitive advantages known
to the outside world. The findings indicate that Yazd Province is an importer
of net fossil fuels. In other words, only seven sectors have a trade surplus of
fossil energy content.

Results and Discussion: Despite the special importance of energy content
(energy footprint), the number of national studies conducted in this field is
very small. The energy footprint index at the macro level is less accurate
than its measurement at the sectoral level. The results of the research
indicate that Yazd Province is a net importer of net fossil fuels. In other
words, only seven sections including "crude oil, natural gas and other
mines", "other food, beverage and tobacco products", "manufacture of
rubber and plastic products", "manufacture of non-metallic mineral
products", "manufacture of fabricated metal products except machinery and
equipment”, "manufacture, repair and installation of subsidized products and
manufacture and repair of electrical appliances", and "other services" have a
positive energy footprint trade balance. The findings related to the trade
deficit of fossil energy contents in most economic sectors of the province
indicate that the industrial and production activities over there are at a low
level. In other words, the trade deficit of the province proves that the
structure of the province's economy depends on the outside world.
Keywords: Energy, Input-output table, Yazd.
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