Commercial Surveys Bimonthly

SHib sl dolialegs

Vol.19,No.106, APr - May 2021, 25-40

R

009

Sl sdgs (3455 50 1550

YO-Fo\Foo inmyly RS Nof o) Louis ;IA.QQ)'}S Jlw

gy dllie

Joolgs uvady g lwlis

/¥ /5

AA/A/VA :edlys

s kit B3 2
¥ gheswe Ol doses

$pGss Oyl i leag Jde bl b ) ol
d"" osls olas @l::, A oo i LSS e 4 s
G b E) Jb ol el S Jol sas, Csa ol
L S) slext o, Y¥e 055 b KS) coles g 2315 <o, YAV
S pde ol it o, WY 059 b (T) (6549855 90,174 0y
el o 5 Jlo cols sloasliy 2l b oS i
& (paais gl sl g 5lalg Gyl g 53 OAS 3l Os
laply o 51 55 <dgs Loy Jbs oy slag b Gl 5 Jou
M 50 e seSE 4 SUL slhcids ) ol

2331350 Hlb

s lS>

2L 5 b by 5l S gt Sol- - s
Sl A5 e 53 s Il (S j5bas oS S o eslinal
b A v Bpose Ulsea Mg SOl e
23 Glb bt 45 Wlodews) aoms ol 4 LSS iy
5 033 50k g haadls IS 5 (gpSelasl diils ddgs
e bl Il Mg gilwesly oS oilge plulid roman
P 2l 53 el Iy ey el 5l (IS 0 axlge
S5 S ol WS Wl hvcadl 5 ek &
Bl Mgk drtey ool 12l 5 0dd alan (oS mlio
b o 9 R lulid Jlmapy odin 5 das Hlgz )3 o

Hledd (gdmas, gw‘:’)@ S8 Slus (gmialin g,

D22,E23,L11,M11 JEL guasaid
2 s / (556 Ol yaslig /1L A5

r.dabbagh@uut.ac.ir

acagyl s o\Kils Lol |

4yl sxo a&ulséuww Lyl owlidyS (ggmetils . Y



oSS el Al ol adlraes copis 1)
25 bty e (slarl 5Ses
S ol DY el a5 Slas bnans (S
Cozsllas (g3l 2STa> ool dsle (golasbl (glagy L
codiSug Sl dpm (3l 5 0duS 2 ol
s solasBl mlis 3l a5y eolinul 4 32585y Ll 8
JI5 oeep L DS S o e SIS 4 e
DL anass dzld 03 G 5 Adg s ik ool

AT dgd o a3 S ka3 5 bl Glaygoms Doy
2 cps Ol lapiS 4 LGS 5 wluo 25
5 el gladly (oglhs (ool & s
sl 03,5 )y analr 455y o pes ol ¢ aean
397 Gl odaze gl s elul 2l LY
5 Flel (bl g w55 Gpdicdiies 5o )
LSl s Boes Jilas ool . dilasil Jaseocons
3peaS Easl 45 Wil e a5 A5 Sillanil LG8
10] sl ot by (ol Hliae Ay 5 anb b
2 6345 0 Ay & ) Comer 5 003 Sler b
gl andlas L5 oo)ls (olde mlio 55 ahsa kb
slal 53 derse sacwlie 5 Olgr olre wlow
el ol ol 5 el oS Gllas s e 0Lt Jle
ST esobal sla L o S oo g |y (5
ol ol Sl ol sy opuas e eloxs]
Sl sl i)l il e 45 conl oy ahosr 3 _lde
4 3Ly bl 4 |y 4paS S e ol a2 50
gy 55 Bl Sk S L OYsame Ay s ren
Sl SISl 5 358 0kl GBULSISS glaaelsy
2 b3l ll SO 5 Wl Y paams
Sl 35 S5 o Sl jLid (alidl 4 el
Silwosley aS Lnil3l 5 Al 395 Cipame 5 A5 (glosed 5
(bl il s 423 53 5 o DLl A5

N5 Solaore g 53 5k A5 ailse (hnoshl

\1d

Al b 2ol
5 Sk bl ol Glassens OAd Sler
bl dexr 31 (godate laaw,e S sl ol o
3750 233y o Jaren 5 Kb e ol (550550
S Ol lapgaS (el ShB comge
O dhex 5l 0 ler gl (2la o 20
andd 5 ol Plol 0ad Sl odd Slerdl
et P e las A5 5 da
Olspon oS ol Ik anwgi 5 At (0 Sler sl
g g2 p Flaxrl Ciiy 5 (ol anug b
i SB35 b ol Jai 5 Cojlases o
Sl Gt Lals) o s Ol e by Ik annss
CE’L“ 5ol eslanal Bua b oAb L;usz\)
38 Gy il 5 Jl e s oy all g 3
sderins sl &S el ol 5l S el
b ptnressS1 a5 o s 51 B3I (S 5
Slaypas 4 S a5 el p‘yj)w\)‘\ sl 03,8 Jase
Ok Sler Lgy 3l edely UG 5 lacas b 31 coler
e 53 1 O g2 gy 53 395 Jlasl b 5 1S (550,
Se okl A5 e olas Colda Il A5 5 axss
Slegoge 5l by db- 5o aealie oS5 Gl SN g5
AL o0 oolal- elaa| Olegbge )LS 55 s
Ol aaly b 53 g il SO Ik anwsi 5 LS5
2 G gl ol K b Lpll 5 cnnd
Flel (oolabl e 3l Sl Cilises glaac
S g 2l b 5351 1ST aece
s5bas &S S e exlinal lais sl 5 a ) 51 il
Lolslu (sly skl Adg 4z 5o ez Hlly JS
I anass sl b olelo & 0ge fod5e S Olyisay
D ssi oo 2l LS o0 W

o Sl & plres G8S e

D5 o8 (D gmen Ca\)>- u.n\.o.?)b LéQLa)'Lw ‘_;L..: U.M:Lw\

e gyl g cang b F olad - D)L DLW



Ok 4 Sl 03l e 1 355 (2BS S e ke
DIk anwgi Ald 55 Gpae 5 U5 50 (55l Juol o
Lr] dloas a8 b 15 wlul Slayymes Olpisa

S35 igiemsss Lkl 55 Wl AAAV Jle )
555 osliial Sl anwg wosle 51 Sl anws )
LSS axlge s Ul ed aS 5 S el larws |y of
Cols glis Sl ang gssn dn & 0l Of
O 6 2 Dbl Lo 5 Olanasns 5 43S 15 Olsl3
aS | s g3 53 L Llesls flea\ Sl sla ragh
Ohll orge (25 el 53 0 il 0Ll A,
4 Ol Bt slales 5wl rae Uy 4 )
SIRL Ag g anus ccl ol ab S pnssS|
Ml pxads sustain eSly . ol 45,8 13 a5 030 20y
oy ol man )l 3 e 5 bl o0
axils pylds ol 53 Ll so aS aneil 5yl ezul il
NGO PR W40

(e (alasl amugi 5 Ay 0L 5o Gspel Oler
03 Oyde s adid 5 e LgLa<aL)é.2 51,98 dals
P GlE A5 pange a1 odhe IS ol 55
e ccal (5513 55 pwlal oS 51 SO arn
g ol oy 5 (eodane b gl (el
Sl ol 5 codls ccpliS oz ) a0dis 5 Sruas
1l 0,8 ks b i 555 s
Sty el Slal 5l (S (oM el el 0l
583 G Ol i 5 Se s bl pled 5o
29 D (gull (2 il 5 Ol el
SRl wdis 5 e laellas & olxws (ol uls
Sl 3l Olisabl 5 Ik anws 4 olzws Lol 0LS))
b e a5 330 ST sla i s Jb> e

Chyezs o o) a5 53 (Yo I ) e 5 s
S damus d- 55 Glaypas 5o Il Ads
S p 48 Sl 2553 b Lol o 1y sl g

UBJUGDLWIY .. o530 Jolse suisay 5 solestich

Yv

iS5 Lg) 39 Sy SIS (sl ol s
@bzl 5 elazrl K53 b sypn uizmer 5 e
R el 340y o andlas sl e 55 cdiian
b g 5 005 (2loled Ik A g (g5luesly alse
bl ooy 8 (g3 oloe 3 (gyaaliy s, 51 o3l
wwgazme A G855 3500 ol led sducy gl
e 3 e S guaren (poals 5 A adig oS NS
g0 313 0dge 1y 98 S Glaodygls Coars anws
sl 4 8 15 05l

s e mleo )5 5 S Ik rag o)
& S 3 et (63,509 BB L B oyls s 5 0
e s G Sy )3 Ik g glu 5l e S
Ol oaied laoile &S Lol Jlsw ol 5 3315,
2 A5 Bl (e o Gl 2 s sl sy
5 o At 5 Gl p b Il A
b il s g ol skl (o Ay e
I SIS Sl Sy Ol slagilu 5 5 e
oz il s SO B s g gl b b o
S 48 o Dlalllas 33 ghnzygll 5 0y
LS s oli3 (555 b IS obny
Florl 5 e Sl oS o pde 4 00
oS 3505 Yzl 468 -l Ol o 1A L[0] dizes 345
S50 55 ALkl LB Il sla el (60,8
A G s gy a5l 5 s Ol Ol b
adlas 55 5 ol pde 5 by S Olo o 5 0S5
aslal )3 apd 4 lan Il S5 psgde a4 2l
Dgh g w13 eose oIk e Slaras

b i Y
Coslle (gl Slas Lol Jile (golal (glaa his
G225 1y el 45 (oAU Sl 3y 2SS e Sl
Ol 4 amg 9 (goLal @L;.n S agy o edlanul 4



i) Olee b it 53 «(Yo)0) S g 9 &}3
L il 5 st sl ol gla o gl osed
sl b sl Il Gme 5 1Sy 4 Jlasl s
D310 G se 5 uds Lol Jelse sdaze gla g
lesls olas |y Jwb glacs oy 5 Ss JLsyl 5
S ol Wl sl bl 5 oYl GI L
osls Py &:JLGM)A ..U\cbj.o.} <yl uJS ujg-)l.g-
03 Sy 5l ol ladises Jeld ragh 5> ol
S pbe (3Ll (650,40 ol At dile olaars
Sl Cras piama sy mlie sl eslixal 5 L
D14z S e ey )3 - Al o OBALS e 2
Elss 2bnh Olye b ash «(Y)#) OhlSen 5 15y)
(5 03025 53 A5 5 b e slaasliy (sl
el e s (536 o ST 5l oozl b
SHol gl s Bl o35l gyems 5o LT L slests
e 5 wlosl andlas 30k 51 Sl udg 5 Gas
o3l b1y 0 s b wilss 5 03503 o g pmnaSS
5 oo3 15 bl g Loile Al o SG 5f
Sranl 4 axg b . dledS o |y gl od Coen
SILL ddg 5 Grme DL (mlse i 5l Ll
Shaeds sbcwlon s bicules jo ) ol i
szt e s ol
WA Syt iagh 55 «(Ye)$) ohlSes 5 (g hginl
ol olid G:L“q ..,U\ob; R ) o= 8 J‘J:" C,SJJ:
oy 3, 35y Sl Sl a6y o ke oS
s aya 3 St 35 0 lagy) Jg el ot Jass
b ool sl oy o e b il il L5 oo
plosil lLeeSys Il mslans 500l 53 s 250
o2 o b o a5 Jb 5Sles b aias

YA

Ll L1038 sy o il ey o pods 5 LD
el ey ke SLaLye s 48 (Slogt o)l
Gilwesly s Aol b A5 (sladals Gow (6l o
o3 Com ey 2l b Slets

22k A sl wlse (YN O Kan 5 Lo
Bl Olor SOelad 2b3h Pags s daa (rlad o533
Sl (S3lnd e 5,55, b EIU jased SIS)IU5 (gl
Sl gilye ololid 51 g Ll iles S anlllas «ISM)
54y dmpe il ISM 3,8 51 eslisal b 1ol d s
SB1ax j5bas |y anls wlpe Ole cDelas 5 0,5 Jolows
Ll 8L 5 1y wile ks gy 03 5 03505 llid

5 pan o pded s 53 (Y)Y 0San 5 55
Sman 5 I Ligy IS I 53 (slaygiS 53 b At
LlesS 2billy Gl Gapd S ogger 53 L
dajesls ol Gras 5 ads s Glal
a5 g Lgy 53 ol Gla il g anu s (el
aS osls plas = Ales,S Jdoi |y eSS ol 5 51k
s (Sl o)L 3,505y S0 5 LaygdS ol 51 1S et
Lol oot e, S5 eolinal Hlly Gpnae 5 A5 L)
wlid ikl anug ol sduSoslinal S Olyes
5 ewmle Slole colas oluds b= e 53 5 0l
S sl i e Do Jlo ol Gla S
el ol sl b G vme 5 U A,

Bl bl 53 b g «(Y)0) OhSen 5 1)
Ao 598 53 5k 5 pdaddas (6550 sl sl s
S35l 5ot SLas)sld 53 odkas wilsa 5 ilesls plowil
sbolia y Ble YA L WlosS guuasy 5 (plwlid | s
I @l e Gl - Aledged Gunatl arws i 5
s Sllie plad 03,5 oslanul Sle alede A5,
ROWIPE K At FOPHIP S P WIER AT i
o3lial (g e sl (Sls wlge ol S IUT ol
ol 58,5 il Il (sla 05 51

e gyl g cang b F olad - D)L DLW



&J.;”J.asu.:ﬂg\)db.&i@é\uw“fﬁ
bzl 5 5l ads leoged ol b bSpes gl LS
3030513 pyp 2yps e e sl 53 Glopls
L5 Slresd 2 5315 236 g s (sl o L3S Lol
ls Il

Al Olsie b paagh 55 cOFAY) Glal 50, Slals
S 2bil ) e SLIBI gl Sl 5, S
Gty 8 3y (e Gadsn S Lo
53 Ol S slray Lo dlad sl 55 Laoa¥T oty
o=alS Gl Sblgiin 55 Wledsai Gl Ayl gl
Sy e 5 03505 bl (63l90 Laejs e 5]
L3S ke ) 5 Ay (gl il

Je cl Jiash ((OFR0) ohlKesr 5 esla,
Jrosd 5 St (53l (3l in 35095 L IG5
Sl ch..a )l gl G L lesls el 1y s
W5 glapasLs bl )b 5l olgeol ks oS0
Jo (9 pshaiay sl ol Olee Jails) i 5510
S 2 s L S D el et 55l )
sl a3 5 3l b e ol 5 3
bl ddss sl Ve 0l8s bkl i 5 g0
Us s Lt s Jaly) s cil03,S sl o823
Lloaged i y Ll 029 0y 3111 SIS

5o Ve b (cagn (Y0 Gles 5 (Bl
o3 Jaomen Jal e Y games (Gt Jolod 5 4525
Sengp yobtea o 53 L slesls plsil |y (lagye laansa
2 GMESE rmen 5 (b)) A 5l coaxiS U s
Slranss aule ly (2L dde bty CoiS
Slaaiar Aol slgriy | 0diSuds (§)Muk i
o SISIL s elenxlobul Jold i 5500 (5100
Cossyomns 3 ity 05 Od 0,8 il ((Shmay Sl
Abe (wane b Lo olonrl Glaacr 5) Sl
by Jde e o SEEOledbl g by oo sles

UBJUGDLWIY .. o530 Jolse suisay 5 solestich

Sk aslsh Olsie b cdagt (YY) o) Ko s
Slaepsiy 53 Sk Gz 5 A5 & olws Gl mlse
1636 e abades o il 5l eslizal b opels
Grao g Iy olowsa by s &l L . Llesls plosil
Je S g 5 i |y ool oy G55 51
She 538 (sl aheda Jdoss dld sleolinal b Slles
Alosls @bl 3 Shas s Bua b wlse ol Shucu !
Bl s e Susl L b Glsle e Ll
ilon S (Boma Il s 4 olxs gl IS

2L A5 5 G g 53 (YY) Bl S
o oy ke 350 53 (ol Sy el 0
A5 g Bz Cilises slag bas g u__:\.l.é«@\.;..p).s)\.\glg
6L wladss 5 Wles S G.la.n Lles S andlas Il
el 43,55 ool Sl 2 s eSSl
Comor ey G Jdse (M2 ol cis
Glaal 31wl sl ol 5l ol 55 Ol
M Sl Dl (2alS I slsa Il s 0oy
Spnae 15 51 ALl5 e Olaid (ol mlis 5ol
ORIl 5 Bl e S Il (oS sles g
SLolsle Gly v b 5 (K0 5 Oler Conor
B ooy (Sl 5| S 5 3 dalys ol 3 (s
0S5 5 51k A 05k o5 il axils . Slie by
olyod oa b oably 93 (ol 310 3gmg Sl Sreae s
5yl S HIL amwgs Claal s (,.AJL;S).U NECIWY

Sherl sl el GlasSms ((YIV) OhlSen 5155
45 dilon,S slgrty s 03503 byl dim 55 Brae 5 A
Oy 3. 4 pslhe sbay Ll oo g ks ) Clas
OhKa 5 2olSpe . iS SS L g (Slaoseds 4
ol A5 sla sy sl oS Llesgas = lae 525 (Yo VA)
Ll S e b L S il il om ) g e
Slrosd & S Grde AET aS Wles S JY izl
SLeSs 4 ol (SKew (Glogls slail g Il ads



RAHESE Olsea b et (g
cLu W arg b e cwl o plulid ele
s DL Gl ainy Sld| gla g5l ul (3490
Sl 2,08 (i dladilomy S ke s S0l
sl 0 51, ;Yjé@:eya a3 3, Ses 35
i gh e g dciay Slalllae asgenes ]
Sgdoes 5l A 5o Jalse 4 bgpe Slatast oS
L5 e Jalse s plye (39den psboar (izeen 5 03
RUW PR PRS- SE TR R

SRR S sl Y
53 doze o olle lrl 3l A5 psede
a8l )5k 198Y dlu 55 anusgi 5 Copilams [oseas
0% O Ol el e a8 Ay a3 ol 4 Ol
23 Ssh Span 5 Ay bl (81 ey Jaes
g buols Js¥ ol&tils . [$] il o _ano (glaygsS
ool s 51 eslinal b lods s YIS sl |y Il A
S35l Dpan 53 it oduiSedgll &S plaptns 5
@latl Bl ) duS o gz abpo b wlis
Oyt 5 malir QLSS (sl (s dizen o
3 313l aes (gl B 5 ela] Bld 4 5 45l
S ol ged Ly il i cols) )8 Jl-
a b 1o el 58l 5 p&er L anws b
() S35 5 30 51 eslaal s il g ol
Pl s 5 plaxarl anus ( and oy Lo
S o AST Y guams 5 OLSS ((ooliassl 3 Shes
sl calyo a3 1y 5l A5 5 0 - lae (glaay ]
(VYo B VAce and) spw 2SI S 50 ites Oy ke
(V40 aas> Ll B14Y0) sloxel »  see Co ol £33 3
Jl- 1470 ans ) (S5 kS Copde oo
Jo] el ossas (..:WES (o>~

Sl shucagl 5 plulid ol gy Gua

ool GrSamands 00ad b (9l ol 3l ol
ol 45 4 S 513 oy 300 5,09 ol Sty 5 1)
5 Gna (LSS ) k5 gl O ol Ul
5 Ll Solb cb..w At PG W O8USsl
Gl o 3148 0313 OLts ol Ll K35 0]
Sl 550 e i Jeb slaana sl aas s

9 L5_“.’\.«-:[.\...2)) ﬂj}:’ «(\Y4%) Q‘JK&A 9 &LA;’JJ:
L5 51 5A8 LI ads i s e Jalse (sl
S dilesls plsil | (S3S) A5 (Go 4 o
o8 31 S35 LIl A slaul e Les Ll
0355 Oliaws Oliwsl 53 3390 siaio d)g OSSOl e
P eSS L a-lias sl sl eslanul b jslate -l 4. ol
g Cdlad b S5 FY olada b Ol 5 oS il et
wli s YY sbul 4 cos catle Jle 0 Bl
(""3‘ 4.:.Sj\ PRIV o5l \VO @w)sj S Sl
M TSI U:"(.}?l’d} LS)LS!} Leolg socwl sl
o 53 gl gle AV Jonde Sk L5 e
LDy 9 DJ{J.A.G cQLS)LS cw)bﬁ}w cCL.A uj@o
O PRI ICE NS FESS INE RPN |
Q‘J.?A‘J-?AEWUJ‘W gwfz._::_} Wj}'cuwlﬁw
Lles S yaseisly cais ($50sS1 g e

Sl (e (b 53 ((FA4) )bl 5 Lo
St oS a3l Ll - blesgas a1 |y ols
SaSS gl oo il Jrans 5 2Ll oSt
Sl Gyaly dds chare ) aer s b3
‘_g\wjma ‘L&'?J'?J AJJUQ.AJJ ..U\c.})s ol &3};&&
Mt Jols Sl B 5o byl
3 Slw et ¢ Sldos Sleder (s
Cae 3 bagslaal oLl e (- )'\VUI{..&%-
sl lee 3 45 eols Gl ol L iledd (s g

e gyl g cang b F olad - D)L DLW



u"":’J@ GBSl (g yasly i gadoa ). ¥
Slslie g5l 5 Jolse (gucaslsl 5 Lo ol
il il dldar dlp gy 5o eolanad sl s
@ 0)9 gl s Sla sy -l ade 3500, S

REPWI (,.:.,‘..aj wd 9
Slaglis sl 51 059 Olye e (556 e mlanal
als
Sloglis g ile 51 055 Olyrear (ol sde sl Y
o))
comdin (Ske gy 4 Ol5e ) & s 5l
m—»ﬂ" o syl wia)@ Sluye Pl sl i,
Ol po> 8 Saiis Ol (ot yasly i)
Sl Gly 5 Sl wbbanws oo o
denloes 039 Josle J s [V] 58 oyLal (FPP) (50
JLisa ol sl xig 3y Olpear Al sde S
O <8 ol OV sl Gy i e g8 sl
5ol Lt Kl auwg oS ol adbanwg Julo
oal oty (SLa035 45 b ols SSl5 awss 395 ot

-

Lol el it 130 5 Lt pzneli gy o0l )
o3 s plas xwpsa |, u_jj.ffb- L o Sla,ate
43,5 \Sa Ladyy plenal gl s by ol ik
ol et Gy sy ool 3 el S e L3
by bolats Gl & calg 53 5 9503 eslinal
2 03 B ol iy ited SIS e oS
St Mg 525 Zaslsl i 53 1 Gy 2l 28
bug S 6 Dl gnialy Sy peaeer
5 JB Slacind ol Ghls 5 i ke sl
S3b e gyasliy ey (iledolae KL oy
)& (656 Sl 5 (g yasb b (LFPP) o,
ol s el sy o) ot f (550l b
aSepl od LU IVIsIuly L sla gy Solsl ol a5 us
Sl 0, Sanai e alad gy Slaglie slorwy

UBJUGDLWIY .. o530 Jolse suisay 5 solestich

\

S Slse CS55 55 (S8 L IS e Jalss
g S e yes s sl ulad ol ol
) s Gillae sy i 5 lool pulad 5 lly

I138b g 9 1358 Lo yaalb -1 Jgaa

fca B Srs
(T 8 jewss e
\Vachon and Klassen (2007)
Nowosielski 2007). Sl e ﬂ‘ﬂ{} aslis iS5
Revell and Rutherfoord T2 Syl = T &
H
2003). T3) S 5558 35S
Gaziulusoy etal. 2013).
(T4) @-j.ﬁ CJYTU,;J\»
KS1) oledbl Glls
3590 55 Ol 2ils pe
(KS2) )b
Barve and Muduli (2013),
Muduli etal. 2013). Ayl g e 3l gl e
Turker and Altuntas 2014). (KS3) B C"f
Bhanot etal. 2015), KS) colex

Raci and Shankar 2005). [0 5 Slge (2l Ol
Sl gy 339053 )8 (G55
KS4) Ll s

Technical Report, 2013).

Ol 4 Sgdmes oot
(KS5),lL

9 CJ}J CAgLA.> r.,\.;

3t sl Jondlygns

S Il udg glasgods
Technical Report, (2013). IRy S

Prakash and Barua 2015),

(82) sl day S s L | (#lox | s

Govindan etal. 2013). S)
Kohoetal. 2011). (S3) axsl> ,Lid ple
Caud Sl lid 5 LolE 558
S ok

A SLalBl gl a3 35008
Fh b

Nidumolu et at. 2009),
Wangetal. 2015)
\Vachon and Klassen 2007)
Nowosielski 2007).

(F2) s (5551 3508

) o il
F3) I slacasgdes

ooy g (SlLb anss
(F4) sslazsl




WH, K) 1o c3sb o8 (650ya0l s J=L
YL L ooyl O s addge 48 L o sy
s 53 adlia 5 (S5 armge U 5o oo U ey
298 0 AL

shls Lii<wj / wi Sujidsles j5 5 K% 5 W 3]
33 6L slelad a5 ol pre o @ 3L Ol
)90 UT-"J':& BE Ll )Lf)Lw ;L:.A.Mg 4%3\ 4L pae0
9 axdls ey (530 slacglas o (gl 3\t
b s amlis o ple (i Bl Jool> ang Ol
3,5 daly 03,5l

slasl b by 1y g3 e 5 08 (0) dslas
dog Dl 035l s Gl 5 9,8 e i 55 (536
2 e bl by el iy JISS 4 5L
2S5 S Olg e s copen | (0) dslae SIS pue
O @'.;j A Wl un...» “:“33"2'9 4=y -\
3L andls 35 G (HELul (556 slacLiab
Sl ol 3 - cdls dals i ang Ol Joe
oBL s B e Sryasliy dde la muls s
Syl Jde o Kl 3% 4 e Coeal Hls
e e LIS R EpgEE,
lnﬁi‘j ~ (ln lij, In mi]-v h’luij) ij=1,..1. (9)

A eple e (530 lacplias ()8 cpluls

n|"; ~In7;
[ {lnf% ln(:vv—')slnmy v
e ln[&}]: g : ! QD)
" lnu,.j—ln( %J)

ln(L) >Inmy

Inu; —Inm, ;

Y

36 oo b (rg) amplie G le 5l eslinul b )y 595
w ke S Conl Joes Hls Jle (gl das el
sd)) WLQA MJJLG 14 uij 9 LlJ )‘JJLO 33 O mij o)‘.).:\

9o SR ) Do (S5

~ 1 (Luxmlb”u) (lem|m”m)
M: a0 - (Lllwmllvull) 1 (Lzmmz.,:uzn) \
4 () : : : : ’ o
(Lnl’mnl‘un]) (Lnl’mnl7un2} 1

i) oslie sled S L<m <u o 5a
i7] joolae slad bl 4 50 < jSmsu ol
w=wl,...wn) ‘uii =1/ (.:,)\.s oslgani,j =1,000,n
. . _ — n =
Slp Glses Lemy =1/m L —l/uich i1 W, 1
A S s ol wms 5Selul

Pl 2 B S Sy geae

— <
m, -1 w
Wil_ i i ¥ (Y)
Hij -
" %)
d w
w
i L>m,
Uy —m; W

L ocoeal Slap 5B e Gmyaaliny gy 5o
3,5 S ) o 4 Ol cugnae e YL

A:min{pu{w% J‘i:l AAAAA n-Lj=i+l.., H}A Q)
J

Sl e Jol ol sy 300 sl

S e Gyl shles gy ol 51 asl (S
Pl 03,8 Wl s yd sl Do ulad 1y 25
Sl b e Gyl g s Jde ol
G3B Jaeo 53 abad olis b oy Slinlis sl

23,5 o5l 23 b & Ol b b e

e gyl g cang b F olad - D)L DLW



i=1,2, bl ax Jids Gl ang Sbaclr ol o
oS c)l.w\ Q\‘U ASJ)LQL@ UJJJLQ ol 3,

sl Jgma B o5 asle s Jlo s glacy gl ol

e

—

=123...n
Q)]

oo oolie 03l sty sllas S ol g5 LG

4 58 a0l s bl K =0 ST a8l e £* (sl
J_<n 3515399 295 amalie o Sle 5 (Ao 3\ L {E
T B (6 +mf) =0 &S o
esle 3 edd sdalie (g Elub (il 2aS > 0)

e oylkla L 67 =

Ll oo yemmad 3 dalgE 2aS (656 gy luglis
5 el ule Gl LG esls Olye
g bl

g sl .0
OB g5 Sl abad slael LS jise ool 5
R g Slal (F) Jgdr wlal 5 (5306 slael 4
o) Glns Coenl oo 5 Oll sl Asd e
dowloee Laylns asganee 2 )5 Waylrens Gl g
S8 Sl iyl o) 5l bl o Higd oo
LLFPP ) 45 03,8 Sl jlilbinse o) o)\
Groneliy wb » o) (6 Sler s (Gyasliy
3 Gla gy Slslpl s edal sy o )8 Jas 2
s Slalie ol o8 3 Ll o aslizul (3l
(1) dgdr b ulal 5 ol slajlons sl 530
Py oo oS

S asl e o Vo Siagh ol 5 O slaes
e 5 HledST eSSl gy Slaplis wslitiny
Slr g o plesl ks Sls gy b g Slolis
g g 4o () dsulr 5o ol slaylne

e s sie Jolge (saisay g leslih

LIB)j ey

Yy

395 0 Jod g s 4 dslae ol

max A
{u(ln(/))>&l L.,n—1j=i+l,. (A
w, 20,i=1..n

L
max1—A4
o )

Inw, —Inw —Aln(m%)zln I;,i=1,.,n-1j=i+L...n

u
—Inw, +lnwl — AlIn( %1 Pz-lnu i=1..n-1j=i+l_.,n,

>>>>

é.).ov.._: g_,.l.wu Zn

. % e

W= 1 silwdley cosgdoes

SV e 9 o B uy YU dolrs 95 53 lawles
.>;Jujsjuw|guqﬁjj\ g Y dsles |
S Gbaw, =1 1=1,2, ., ncul gl o
epa e Siw>0 i=1,2,3,..,n
N Oog (Areps
s Bl Cospioms ol gl ol S3lwosl (sl

W, > 0 1=1,2,3,

L oy (656 o 5 (gl ke gy ol 51 L ol
g oo Wgnd (Vo) dslas Ko 4 o 8 slaa sl

n-l1 n
minimizel =(1-27 +M Y. ¥ (& +7;)

(Vo)
Subject to

X, -X, -,un('"%)m‘u 2Inl;,i =1,2,,0-1j =i +1,..,m,
ij
-, +xj-,un(”%n")+qﬁ >—tnu,,i=12,.,n-Lj=i+l_n,

Acx, 200 =18,

colboaei=1,2,3,...,n gl X, =1nwi OT)’ aS
L sladis ok slam aay 2 31l ome S sl

oslanul (53 oslias 5> ol S o 5ldde o 2aS



Bl (g5 Slalio b sl 0555 a4 2l
el asls Jo3 LG

MIN=J;  j=-L2+100x((d122+e122) + I
32+e132)+(d142+e142)+(d232+e232)+
(d242 +e242)+(d342+e342)));

S.t

x1x2-Lx0.187+d122-0.944 -x 1 +x2 -
Lx0.195+¢12>0.563

x1x3-Lx0.273+d132-0.532 -x 1 +x3 -
Lx0.354+e132-0.094

x1—x4-Lx0.180+d14>-1.841 -x 1 +x 4 -
Lx0.226+c14>1.435

x2-x3-Lx0.414+d2320.277 -x 2 +x3 -
Lx0.315+e232-1.006

x2-x4-Lx0.190+d24>-1.144 -x 2 +x 4 -
L x0.214+¢24>0.740

x3-x4-Lx0.249+d34>-1.073 - X3 +x 4
Lx0.244+¢3420.580

A yblike il Slacl 9 (oM whbe -Y Josa

Lozl 536 Jolas
Lol s
W YL 2| M) Jawgie d (L) s A
| | ) LSS ol )
¥ Y \ JESUR RN N
¥ ¥ Y JESUACI Y
0 ¥ ¥ b caenlb rege i ¥
4 0 ¥ 3L Corl 0
v 4 0 SLjslew Uoly el | 7
A \ 4 3L s Con! v
q A v g halS Bl | A
\ 4 A regedlals q

(LFPP __lg Jde) (V) abasly wlasl  day 10 55

JSa3 (M) dydor bl Jool slaylons (Jas 8 ks
Rlps Loy dde ol 053 oo alamDho 5 55 S 358 o0
sdaline () Sl3505 53 O Sl a5 ol J> Lingo\V

S A3l B E5 T ks o5 dde 55 5 00

ol sy lse (2 9) dunlis -Y Jgaa

o ey &S © ®
M) Sl il O (o, ¥4y, FV,5,0V) 08,5 YV;\) (V7o e/ Y6
s oMb el O VE,XATY,0V) O QARARRIRATRY SR TALY
KS) cole
©) lazrl wle AL Y) (2/¥V,0,00,0,Y %) ) (e Fe ¥ 07
) Jbo plse (F,1,0,Y5,8,7) AARZANM VVHTTATAD o

S ylns 039 @ 2olie ol oiS gl -l 0l 0315
ol

__exp (x})
E?: 1€Xp (xj)

Ll 0 ob)j(\c)

Jod 53 aST[V] 353 oo oslanul W

Q99 oo, AYY bj‘J)JJ\Jj.A 4(\))\)},@.} 4 bj:"b
ol I B ) ol sl e S8 (so0e
olas JSJ)J X* joolis yeooman Ll g5 amlie

v¥ WWor Sodingagy) 9 29,8 0P olad UB”“ L wjp



S 36 Sl 4y Jos 5 455 250

Variable Value Reduced Cost
J 0.8448136 0.000000
sty baylore 03 ke o b o 5398 0 (3Lwaslo L 0.9830720E-01 0.000000
5 _ D12 0.000000 0.000000
el 0l 0351 (0) Jgdr 53 4N Djgpa 45 Ul o0 E12 0.000000 0.000000
D13 0.000000 0.000000
Slp 439 35S (baylire oy coled s 5o wlal 0l E13 0.000000 0.000000
D14 0.000000 0.000000
sl 035 S |y Jol 4y F1 sl udg bl sl E14 0.000000 0.000000
: D23 0.1028974E-01 0.000000
Slausgdowe 5 (F4) (solasdl Condy 5 (551l aupa E23 0.000000 0.000000
; D24 0.000000 0.000000
Llos S| s cebaas, Cusa F3) I E24 0.1028974E-01 0.000000
S S) (9 07 SHED wr® < D34 0.1028974E-01 0.000000
E34 0.000000 0.000000
) XL 1.2345868 0.000000
ool sylize w9 -F Uy x2 1.940518 0.000000
%3 1.632897 0.000000
« | Wy | BpXH | X* Srel X4 2.691431 0.000000
¥ o 1Y AL AR ) S35 il 95 52953 )3 )Lk 753 9 ylase w9 -\ )l ges
Y o YY¥o 5455 | VAR | (KS) Colax 5 5l wilye . - . .
= 43y o YAV 035 b (F) (b wilse () dgdor & 53 L,
AR A A R e S0 e 4y o Mo 035 b (KS) ulo 5 235 wilsa
\ o ¥AY YVER | Y54 F) b nl < . . .
® gl L (M) 359555 wlga 5 g 435 0178 035 b (S) olazr]
Yo ¥ e wlie o,k 4 el 03,5 S |y pylgz 45 o Y 0
T Slaslie 55 slas assenes 2 5 bylraps ()
Joloe 26 0j9 -0 Jg3>
b | Wylomass 2l O3 | Slema) (o i BLe)] Sbse U e
WY oo YF oYY (Th (53 jamassi pde
\$ o0 YV o Y¥ (T2) Syslss 351 5 1o il 55 Coaglie el
Goaly 250 e 2l 03 =y | RSARES C‘f
o
0 LTV o Tt (T3) S (5598 35005 M
2% 0,01 ¥) o AYO (T4) opds YT ils
¥ o0V 0\ KSD) oedbl Bls
A o0 ¥5 o, Yo (KS2) (5lb 3y 55 Ohlslgan 515 pe
4 0,00\ o, VY (KS3) )l g oo 31 g pe - Coles 5 L}J‘Jd!}d
' KS)
. oty A ol g S 9y 3350 53 )8 (9,5 ewass 5 oylge o uls luas
! ! (KS4)
0 000V A (KS5),5L oMbl 4y 3gdmen o mwd

LB B . susise Jalse suisasiy 5 loslics o



ab | Wby 2l O3 | Slenas) (o i S Sbe Uy s
1 0,074 oYY S A5 slaosed 3 (gl Jamdlygns s cdss ol pte
\Y oo YA oYY (82) Csls Jay S lus-Lis
o\ ©) elozr] wlse
q 0,0¥0 o, Y$ (S3) axsl> ,Lid phe
v % o/ YA (84) b o d sl Hlad 5 Lol 5908
\ oYY o ¥5 F1) b 4y Slaldsl (gl 4590 5908
¥ 008 AY (F2)5n (S35 59008
o, ¥4 ) Jb wilse
¥ o0V NY (F3) I slacyzgides
\ AY YV F4) (3lal comidy 5 (5 lban

(a.k.o OT-" L] o.s).:.SJ'.:.ATgL.:.EéjA cg;é)dnjlﬁ.:ﬂ SjjlaQT
50 S e il cana 5 oley Ol s edhe codbga
b1l (g ol oS 4 Olayles caaglie (0 5 351
Copds g lacodled auls xS @ arg
Sl e e sl Jalse ol Glaul 15
Sl (S92

2 gl Shucadl & Ghagh 5o daaly ol
3 Sl Glagtn bl Copde L arus ol
BE C::L.O )‘ )‘J:»lﬁ oslazwl Cua L: d"f"b LSLQW‘}S‘
\J:.’\ J}JL{: g_.a::J.sS cJ.t:’Tj J= duJ*wJ ou) U.;.At S
CJLﬁJ\JjJA Barea, L ﬁ?—‘)ﬁ A.S;L,wo u.:.:d @ &Aj}:))
O35 5 b oy S axengs 5 Ay past antn
5ol Gy s iy 5505 45 AS jasids
ST LIkl A (ilweslo & olizws wilse (Suna)
[\Y AL CQ] ol 03¢ LS)LQQS"SL‘A ‘\.LML.AM

S b el Il s 183G e 3 Ll o
o3l b e lidg Jlo 5 olol ccules 5 2l
Bl ol oy (56 Sl 5 (gyaslin s,

(sl SBAog5 5 (5 pSuoms . F
cleds 5 Y8 HBUSIT S o 281 4 dS sladlu s
Pl e s E s & o rie ol
) bl JS> 4 (G268 Spe3 5 adls B
by o ol o5 Sl 5 cdbs s o)l el
L baSs o) glaans 5o s i s el (50
Elosl b G 5 0 G855 g 5o 3L s
I 5 diloely (2aLbl aes Lol b 3 I 5
5 oatie Sl W5 slal (S aw g
O 5 335 jaseia Gl (IS Jalse (sduyslsl
L3S e L A ol g Sl 5 e
Codgdoms 55 Sler Gl (oS gLl ol
S b BES S g 03,88 Hls ) 5wl
o2l Sl ool Baw cawlis slas il 3l
S dxbpe sl Lg Copde Sba et las,
sbaad 4 olole YL glaad 51 ol casliy b
eslin psbas il 5 Wlad o Jizie Ol by
Grdyilan) Gl oo 358 a3 8 S0 Olsslw o
bl clagya EalS QLSS e Slae il ol
s s colg 5o 5 0L 5 Ol e ol
Sl A ke (Sla i (sl ailinlie 1335 o

e gyl g cang b F olad - D)L DLW



2 MG mlse (sly eds L) sducudyl b

osSde e 5o b Al copde Slagtw
5l 4 5y A5 a3l (s o332 35005h S lomar
Slety a5 Jlmaps ol 4 35,5 o slgris 1 )l )

REPW

b
1. Koho, Tapaninaho, &Torvinen, 2011.
AYAY A6 lis 5 ,das 5 Js. Y
3. Gaziulusoy, Boyle, & McDowall, 2013.
4. Govindan, 2018.
AYAF 05y 0l g o3l olnl o 5. 0
6. Revell, & Rutherfoord, 2003.
7. Shao, Taisch, & Ortega-Mier, 2016.
AT Jlge s Bl A
ATAV ¢ laol 550 Slal .4
10. Barve, & Muduli, K., 2013.
11. Chou, Sun, & Yen, 2012.
12. Esfahbodi, Zhang & Watson, 2016.

cl;,e

6«*5(":"*‘5 oslin Js €l c(1149) Gl ;BT Lo o
APl Comins SYb mates 3 s A5 e ol Sl sl
CONA g Gt 53 mlio udigs Gl tag, 4
Vo-0Vv

Joe @l YY) (Gl Sy e 5 a9 5Ll ) (L
S b aas Lot usSus aabls o (531l ksl >
(SO aelitagy cdadiz 2L Sinelin 55 20
NA-IAGCYY(AS)

Db a5 de coslE0r (O749) Ol e 5 e (g eslr,
asldad (5l Jros 5 G Sl (G3ledde 2509 b
oled o235l Jlw (s o pide Slallls iagy - cele
A-YF ¥

c(\W48) sjedsl Lo, e 5 osliolal glesdu ¢ Jodames cny
551 I8 L sl A 3o 55 e Jelse () 5 ol
2 Sy (S, axlllae) 35S T A (Goum 4 aneo

UBJUGDLWIY .. o530 Jolse suisay 5 solestich

Yv

03s b e Jols wilse pile I sl slacaslsl Lol
Oig b slocl o, YYe (59 b cole 5 j5ils <o, FAY
1> wlss 5 ab e oY 035 b (5551555 5 0174
ool el a8 il 51 el Jlo (slacossdos Olejlus
O a3 455 03,8 1y 3505 Cilzses SLaplslu s Jls
Slp e sl (Cdes j5 aS el CJJM (ol g
g Ly ol 53 5 2 Sy Cudgdome ol oo
0L 3yly Ll b sl dsile o5 s A1 Wil o
Ads by 5o a5 olaolesle 4 lble Bhsl s @
O el e dlad SL s s aes coj g o
o Wlrer) 53 (e 5 258 oS Laobelu 1 Les
Jsl a3y Il Ll SLelBl (gl a0 59008 lrers
] 03,5 LSy

OB oS Con Colo 5 R wlge (Gay Sl
23 g2 5 b S (G0 D3ged T 5 SIS I
ShIL 23 po slgiig a5 ol H Ik A5 (Sla gy 350
e SLaole 55 (el Slaeyss (55150 5 La gl
plaseal (Rl oy e (':M'*Mj‘ oslaiul oman
39d>ws | CSLo o2 ol GB— 3l S (glag,s

S)Soly s 51 edel sty gl 4 axg L
23800 bl 5 Slkas

e Sl e Jolo LIl Al o s Slagts
Sl 53 cage BB 5 s ol slac S 5 Shas
(555 alopunn Jole @ 4z 1 <l Ll 0B, (Lo
29 T Jbe s Sas J2oldl Cely Ll oo

s el e 3,5khes 5l A5 Sl
S s & (Slig 425 L 1 308 oo o 5 Shas
o Al 5 Je dlpde Laug b Ads e
.JJJA.W.; les,s

A= Bl e ol s Jbo o Shas 250 g
aas raldl ] ses Slles 5 Slas oSGl



supply chain management - A textile case. J. Clean.
Prod. 83, pp. 391-403.

Esfahbodi, A., Zhang, Y., Watson, G. (2016a),
“Sustainable supply chain management in emerging
economies: Trade-offs between environmental and
cost performance”. Journal of Production Economics,
no. 2. pp. 1-17.

Gaziulusoy,A.l.,Boyle,C.,McDowall,R.(2013), System
innovation for sustainability: A systemicdouble-flow
scenario method for companies. J. Clean. Prod. 45,
pp-104-116.

Govindan, K. (2018), Sustainable consumption and
production in the food supply chain: A conceptual
framework. Int. J. Prod. Econ. in press,195. pp. 419-
431.

Koho, M., Tapaninaho, M., Torvinen, S. (2011),
Towards Sustainable Development and Sustainable
Production in Finnish Manufacturing Industry. 4th
Int. Conf. Chang. Agil. Reconfigurable Virtual Prod.
(CARV2011), Montr. Canada pp. 422-427.

Long, T., Vincent, B. (2015), “From best practices to
bridges for a more sustainable future: advances and
challenges in the transition to global sustainable
production and consumption”. International Journal
of Production Economics, pp. 1-12.

Lukman, S., Ismail, A., Asani, M., Bolorunduro, K.,
Foghi, P., & Oke, I. (2016), “Effect of selected factors
on water supply and access to safe water in Nigeria”.
Ife Journal of Science, 18(3), pp. 623-639.

Luthra, S., Dixit, G., Haleem, A. (2015), An analysis
of interactions among critical success factors to
implement green supply chain management towards
sustainability: An Indian perspective. V. 46, (1), pp.
37-50.

Luthra, S., Govindan, K., Kumar, S. (2017), Structural
model for sustainable consumption and production
adoption — A grey-DEMATEL based approach.
“Resources, Conserv. Recycl. 125, pp.198-207.

Luthra, S., Kumar, V., Kumar, S., Haleem, A. (2011),
Barriers to implement green supply chain management
in automobile industry using interpretive structural
modeling technique: An Indian perspective. J. Ind.
Eng. Manag. 4, pp. 231-257.

Luthra, S., Mangla, S. K., Xu, L., & Diabat, A. (2016),
“Using AHP to evaluate barriers in adopting
sustainable consumption and production initiatives in
a supply chain”. International Journal of Production

YA

0193 ¢ sayoF Cupde SLa g c((Oliom Olinl pognas- 2o
AVV=Yo) TV oylads Ve
Jelos 5 4 5 ) OTA0) Jlge s08 5 apate ((Bolo
g Ghanie 5 Cailae i (¥l Ghnaie
ARV VA glad coazler dl (5L Sla gy aslialegs
Ml 2% 5 S LA COFAV) Slas (e 5 dom 0 Slal b
Sladiny il SIS SL5l 5o e DL
o oplad cpsd s canungi s Jaes ale 45 i o
Siladlg S OFAN JLS (oo s Loy ghozes S
Sle (o €l 5 wlsn our 102l 53 Sk arangs (618l
.YgMnAfgjgﬁm)é oldlas 5 Ll (:).Lc« aliu};;md
b (YD) ISHB  olae dasdlde 5 dames das e s
Slamyd daz (536 553,505y Sl ealinal bl Al o s
anlihad Oll 5> o e Sl ptaghy ((Eymas smas S0
AVO-Yo) N oylad (Yooyen callie ¢ pings— oole
Accountants and Business Advisers (PKF) (2013),
Leather

Value Chain Analysis and Proposed Action Plans.
Bangladesh. Dhaka

Barve, A., Muduli, K. (2013), Modelling the challenges
of green supply chain management practices in

Technical Report: Sector Includes a

Indian mining industries. J. Manuf. Technol. Manag.
24, pp.1102-1122.

Bhanot, N., Rao, PV, Deshmukh, S.G. (2015),
Enablers and barriers of sustainable manufacturing:
Results from a survey of researchers and industry
professionals, in: Procedia CIRP. pp. 562-567.

Brizga, J., Mishchuk, Z., & Golubovska-Onisimova, A.
(2014), “Sustainable consumption and production
governance in countries in transition”. Journal of
Cleaner Production, 63, 45-53

Chou, Y. C., Sun, C. C., & Yen, H. Y. (2012), Evaluating
the criteria for human resource for science and
technodgy (HRST) based on an integrated fuzzy
AHP and fuzzy DEMATEL approach. Applied Soft
Computing, 12(1), 64-71.

Dabbagh, R., & Yousefi, S. (2019), “A hybrid decision-
making approach based on FCM and MOORA for
occupational health and safety risk analysis”. Journal
of safety research, 71, 111-123.

Diabat, A., Kannan, D., Mathiyazhagan, K. (2014),
Analysis of enablers for implementation of sustainable

e gyl g cang b F olad - D)L DLW



Revell, A., Rutherfoord, R. (2003), UK environmental
policy and the small firm: Broadening the focus. Bus.
Strateg. Environ. 12, pp. 26-35.

Shao, J., Taisch, M., Ortega-Mier, M. (2016), A grey-
DEcision-MAking Trial and Evaluation Laboratory
(DEMATEL) analysis on the barriers between
environmentally friendly products and consumers:
Practitioners’ viewpoints on the European automobile
industry. J. Clean. Prod. 112, pp. 3185-3194.

Turker, D., Altuntas, C. (2014), Sustainable supply chain
management in the fast fashion industry: An analysis
of corporate reports. Eur. Manag. J. 32, pp. 837-849.

Vachon, S. (2007), Green supply chain practices and the
selection of environmental technologies. Int. J. Prod.
Res. 45, pp. 4357-4379.

Wang, Y. M., Chin, K.S, (2011), “Fuzzy analytic
hierarchy process: A logarithmic fuzzy preference
programming methodology”, International Journal of
Approximate Reasoning 52, pp. 541-55

Wang, Z., Mathiyazhagan, K., Xu, L., Diabat, A. (2015),
A decision-making trial and evaluation laboratory
approach to analyze the barriers to Green Supply
Chain Management adoption in a food packaging
company. J. Clean. Prod.

UBJUGDLWIY .. o530 Jolse suisay 5 solestich

AR

Economics, 181, pp. 342-349.

Mangla, S.K., Govindan, K., Luthra, S. (2017),
Prioritizing the barriers to achieve sustainable
consumption and production trends in supply chains
using fuzzy Analytical Hierarchy Process. J. Clean.
Prod. 151, pp. 509-525.

Moktadir, A., Rahman, T., Rahman, H., Ali, S.M., Paul,
S.K. (2018), Drivers to sustainable manufacturing
practices and circular economy: a perspective of
leather industries in Bangladesh. J. Clean. Prod. 174,
pp. 1366-1380.

Muduli, K., Govindan, K., Barve, A., Geng, Y. (2013),
Barriers to green supply chain management in Indian

mining industries: A graph theoretic approach. J.
Clean. Prod. 47, pp. 335-344.

Nidumolu, R., Prahalad, C.K., Rangaswami, M.R.
(2009), Why sustainability is now the key driver of
innovation. Harv. Bus. Rev. 87. V. 20(1-2), pp. 527-
530.

Prakash, C., Barua, M.K. (2015), Integration of AHP-
TOPSIS method for prioritizing the solutions of
reverse logistics adoption to overcome its barriers
under fuzzy environment. J. Manuf. Syst. 37, pp.
599-615.

Raci, V., Shankar, R. (2005), Analysis of interactions
among the barriers of reverse logistics. Technol.
Forecast. Soc. Change 72, pp. 1011-1029.



