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Abstract

Objective: Improving sustainability in supply chainsis one of the strategic objectivesin
the current business. Hence, firms have adopted new management strategies to achieve
sustainability in their supply chain. Therefore, it is essential to assess the sustainability
performance of the newly implemented management strategies. The purpose of this paper
isto provide a model for assessing the sustainability performance of LARG supply chain
management practices in the automotive supply chain using the dynamics system.

Methods: LARG supply chain management practices were identified, by reviewing the
literature and interviewing industry experts, prioritized using fuzzy analysis network
process, and were eventually presented as an integrated approach to LARG supply chain
management practices. Finally, the dynamic system has been used to assess the dynamics
of LARG supply chain management practices and their impact on sustainable
performance in the supply chain.

Results. The research findings show that improved measures in the implementation of
total quality management, just in time, flexible transportation lead to a more sustainable
supply chain. The results of these measures show sustainability improvement in the
supply chain.

Conclusion: The results show that a lean strategy is very important for achieving
sustainability in the supply chain. The proposed model helps industry managers and
decision makers identify the results achieved from implementing LARG supply chain



management practices and improving effective practices on sustainability in the supply
chain by adopting policies.

Keywords: Fuzzy analytic network process, LARG supplies chain management, Sustainability in
supply chain, System dynamics.

Citation: lzadyar, M., Toloie Eshlaghy, A., & Seyed Hosseini, SM. (2020). A Model of
Sustainability Performance Assessment of LARG Supply Chain Management Practices in
Automotive Supply Chain Using System Dynamics. Industrial Management Journal, 12(1), 111-
142. (in Persian)

Industrial Management Journal, 2020, Vol. 12, No.1, pp. 111-142
DOI: 10.22059/imj.2020.281292.1007594

Received: May 14, 2019; Accepted: November 06, 2019

© Faculty of Management, University of Tehran



FooA-BAML i —il= LLs

YEYT-ATFR & Sy o LLy

om0l 0 a2 ) 33 & 3¥ om0l © a0 ) S ko GlR0 g (551l & yShos (U 3 ) Joro

o (3099 31 0kt b (g 3lg 3995

SLE VA
il oMl 13l 8B zily «liding g pale daly wu e ¢ dlamdl 0aSiils wlles 5 g3 Co e 09,5 (65> (el

izadyar.mehdi@gmail.com :asbl, . ol ) <)l 565

o)l 5 e oMl 35T 0B iy wuligiss g pole dly co pie g dlasdl oaSiily (simiuo Cag ypde 095 il ¢ Jgfume oXiugi

toloie@gmail.com :aobbl, . |yl ¢yl 505

seyedhosseini@ iust.ac.ir :aebbl, .yl pl () w5 «sivo g ple oKl (lio wiige 23Sl (@lio wiige 095 bl

oS>

L silwgydgs omels 00503 )3 2)Y cpali 0,556 o e (sloogeds ()b 3,8las ol Jao 4l lio o) Gun 1802
sl e (2bgy 3,559 5l ool

el ]33 oolil L g ol Y (30l 010055 e (sloogds cCariio 5 i3 b dnliae g Slodl jg50 b Ll 2 g
2los 35S0y jacales 3 s )l )Y 5ol 0,55 G e coged Jl ax LS 5,805, 5 A gaicaglsl (3 (glaSs
sl 0 3lisl (sl 02655 )3 Sl 3, %Mas (LBl 5 )Y (el 085 e sloosed (obisy byl Sl e

douto 9 B9 4 g5 (gl dono coly S Co e sl )3 dgur (slagy sl 45T Amd o Ui img (slaasl tAEl
3 6L g0 sbsS gy yliw opl slynl 5l osolcamdas gl g oo Cpoli 0555 b b carge cpiyCillan] g o>
oo umb 03455

) ol (5l 02595 53 ()l 4 (olitod )3 oo sl (Sl (b (5310l 4 oo 5 RS 35 S Al
y oY owels 0y oo slmoges (! 5l otalcndas gl o5 18 o SoS 50 1S ol § Caniuo ke 4 0
23 39 1) el 00255 )3 ()Ml 1 S5 (slmogad e ymlis A5l L g S Ll

oY ol 0555 S e o538 (£1aSd ilod A0l et 2lisy 0ol 0555 53 5yl (e jlgands

Copie lmog s g)hol 0,Slee ol Jde (WWAR) dezeo S o umadums ¢ ol ¢ LS eglls ¢ cane bl talw]
NEY VWY (WY (vl Co o piia (2l 3] 030l b (65log)d65 el 0,505 13 Y ool 0,505

VY=Y Lo o) ojladd VY 0y90 VAR ¢ inio Cu e
DOI: 10.22059/imj.2020.281292.1007594
WAN AND 55 pdy AYAMVIVE icdly )

Olte ol o yde 0uSily ©



...o,.ﬁqd)')ac)y&.oﬁb“o,ﬁd}%g»gho,@d,lqga)ﬁo&dlgj)“)m "y

AodRo
ale ilise e 6D el (sloo oy olatnl 5 Jamatunss BT Gogad ) (1958ljg) sla S5 4 gl
oyl g pio BT (20l (gl croly (Vb 5 Wil (g0, slaglojlo (IS B s Hg> ()35 8
o S il (TOA Syl g SSoge ((s,8) wlanliS JLid cou |y gl el o005 &
o 055565 Sadily g 55 45 (Yo VA & S g LS ¢ Bblgsie) sl agmaciuns) 5 eloin] o golail Gl
slaojox Jl 3l (sl Jsol Jink e (VY Tpbjinr g @25 () e Wl Sl i
csipaSasl oledlsS 9oLl 25l o olyen @ 1) ol (alatl 5] s g Gl amecunj g slozz]
ST 1y 295 ol (clomoyasy 5 (ol ol plesl (Slor Sy 5l ()l (YA Tordd L) 5 ool
sl S g8 laslital 5 eullsd (pdy oS g (ol (YO g 5 (ol ) oS
5l i sl 55 )50 01] )3 &S], nab g Sl bl 5 A8 e 0350 1) (6D § S b (slajls &S
&5 Sl ol g Glooged e ) odlisal Jlisar (sl (Vo0 (S lg 5 S ommalY) 85 o Cosi
S g Syl Bl ulpls (YR g0 5 (0 Ss2s8) ol (ST 5 b (liiisd o ol 5 sl
loged o Cusl (5955 5 (V15 CgolalojyS 5 sadlg)lS eoail) 30 5 <558 lajls el (el ) oo
5 cloizl oolal (gl 1S5y (el 085 IS 3 Shes 5 <81 (Sl)) 2 ogMe 4 58 L2l 1y (gl e
2255 o 4 0l & ootn Jhmr Eg0gn (YT Cpalaleo S s sellylS 295 (laizg) Adly S pete aratans
5 e O,8des (sliwly j3 ool 0p505 (silwdially 4 (obboged 4 (60,50 b Jelge as oS canl ol )8
Sl b slamlblyl el 0,255 Syt s slamlblily (e 53 S oo Ko ol 0255 1 5l
(V38) "y 5 sesd etz oy (V)8 lSat 5 9951) 2555 om cpnmid Iy ol 00085 13 ()l s 5 gl
loged (V1Y) Toolale ja5 5 g sllgylS gagil S o S8 (il 330 4 b (slaoged o wisiteo
oS Wsiize (V41F) GillSan 5 93931 555 oo o )3 ) g’ sl dnusgi oo ot (slogygis |y o 9 U
pléal niso o 1)) ()l b dlaly )3 1y 3)Shes 5 canl JIS b (il sl 5 Sl (slaoged (55,5
SRS al 0y,055 45 S o S8 el 03555 Cupde )3 Juw g 4gll (Sl b bl lajen
d90 sl |y 5 9 59l «Sely (b (slamll)l cliisee (VY (oSen 5 a0 68) 355 5,k 5 555
G i (] 5 (el 0255 035> 1> Sladl i 299 4 295 b nlpl WS 40 el 0,200 3,Sles

Cilses claoj 3 oS ala Jlgen L g 2,8 edlatl gl alithon 5l 5 8l cusd sipie Jao & Bl

1. Qorri, Mujki¢, & Kraslawski 2. Mathivathanan, Kannan, & Haq

3. Govindan, Khodaverdi, & Jafarian 4. Caiado, Quelhas, Nascimento, Anholon, & Leal Filho
5. Rajeev, Pati, Padhi, & Govindan 6. Labuschagne, Brent, & Van Erck

7. Kiigtikbay, & Siiriicii 8. Azevedo, Carvalho, & Cruz-Machado

9. Govindan, Azevedo, Carvalho, & Cruz-Machado 10. Resilient
11. Ruiz -Benitez, Lopez, & Real 12. Azevedo, Carvalho, Duarte, & Cruz-Machado



VY \o,w‘\Y o,,ad\"ﬂi (RO S g0

38 byl 2y owel 0y o e saognd 1y (o lub 3,80es 533 o i1 1) gl slacins bl o 3]
5 4l ilin) Col Inl dewg jrelcaitge al o laecun ) o sloin! olaidl 5 Slas) | pul aw bi
9 ool Y clbossd (o)l 3,Slas L) sl Supie lsisds Sls e (3 ek 4 (YN ¢ 5agS
Loyodle 1ynj g (o MGOB Slao) cunl glite jomacs )l g (i 3,80es ol b syluly sloai> b L))
b ibogydes Canio )3 zyY ool 000 Cupe sbooged syl 3,Slas Sbjyl Jio &1 cllio ) s
Wy e (2ligy 20 )1 gy ganiiz 5 by laShy b & ol w2l 0,505, ) eolil
Ol 05255 13 (551l 3 s 5 by s B (YA T 5 pgl) ol e e i)l clillne
a3 o L |y Y el 0yu505 (claogeds g e ¢ (selosn] colail ax aw lo Loy ol )Y
sty |y (e bl 93 b Sy ol SKitingly (el 0285 Capde dlsej 53 0nd plol Wlidos jidiy )
) @Y mbhl ke lojen & wls Jlai )3 cpiaggy ol ) lesls HlE Jlaise 3 Shes b)) sl Glojer
b blo)) )5 gy (15T 45 b asule b5 o Slalllas 1 ey oS 42 |y (o 9 5l iy
Co e (V) il Ko g 93950 slize] 4 ol 43,55 &y ol 0,565 (65l 5 z,Y (ol 0,565 Capke
Ik o Casl 0rd I Giagly ol 5 «cnlply WS e e |y el 01205 5k @Y el 05
(sl Jte 513,y e 33 Slodl gy 31 g 5503 S0 139 23yl 25Y (el 055 ot slboged
(eboil) ol a aw sl gy ol Lol feesl oad al (o it sl ilosnd gy & A0 aseie
g Cawo Glpde & (imgh cpl (odliin Jio sl i Jlog! a5 LSS Gyaods ((Jaseumw g (solasdl
g 1S bl 1y 2,Y ol 0,565 Ca e slaogud slya! 5l odalcuwday guls 45 WS o SoS 5L S pwonca
WL oo | umb 0555 33 (5)lub p Phe slaogud o 5wl Dl L
o gy sl g laosls o ip)lea (A 53 29800 03> udel JolS ©ygodr iagh () o A
o505 Jolno 5 (e 390 gy (slaans b @)Y (el 0585 Cu e slaoged (il b g (sancu gyl Jols
Sl bl 9 (6 S ol oy SR )3 9 Sl 0 gl D98 00 (Silogyliw g (Prilisl g by - s

W IREY S

S0 3 7Y ol 0 ) Co e Slamatal )b
025 oo gldd )0 1) juw g yslol «Sily (b el &8 canl (09,505, @)Y el 020 Ca e

Blogoe |y So o slatls 5 A8 o odlitl Ll S gblje 5l Glojen 5 2830 i o SIS (el

1. Triple Bottom Line 2. Henao, Sarache, & Gomez
3. LARG 4. Orji, & Liu



...o,.ﬁqd)')ac)y&.oﬁb“o,ﬁd}%g»gho,@d,lqga)ﬁo&dlgj)“)m ¢

e & 5 o el 03255 B30 slamldlyly (LIS o JUS |y oS 39, Aitxe galale (YY) Sem g 5l5,05)
h o sn lacins wl oG] cilise (slaojs > oS alaSligen L g 25 oy kil 2lBlon 5l & s,
0255 ()l & Wt (3005 0055 Coypde (g5 sy Sl o g sl Sl b slaglblyl )8 gy
B e g,k g & olitod (sl Jsa b it 5o dambll (ol S 5 S o (e |y (el
0255 & dagaldlly cnl lajon ()l (Y05 palale )5 5 slo)lS lgd S5l 99) 295 485 s >
il 2 (V09) GliSen 5 92951 (YO collSom 5 93551) 35 )Ml 5 5850 el b A8 o S8 sl
) S g 5l 5 03,8 a8 oSy (55l dgmte 4 @)Y (el 0565 e (slioged Bl 45 gl
2D o il 38l

$JB 5 (Sb) 5l loj SalS g @dlie 3pp)lS” Ll 2y 51 ¢S ol S a5l (60,505 b Adudd
G Ok Sl Gis ok 5l g (VA MK 5 o]y lle) 85 o 3808 Sl (siloJilis 2 (Y+)A
2B &aj )3 Gl )RRy (YW T rgd 9 Lo ) IS) 035 cn slowl i (sl ) (st 3] 03981
G ) ASS o SaS (65lL dgut 4 U slapiiw 45 Hadine Ll Lbled S s 3 Shas p O (slaoguis
YA o) 3900 4385 5 )3 IS (55l gt (sl (81onisS s Sl (b (slawins (Y IA ") g oo

Olals yal8 4 g)lul ol gigngl alicin Jol (Joh wlols Bis 5l 5l 5 Ob (Lol als o g5l
et g J15S) S8 en pxia Sl g 3 (bl Ll g0 0 g WS o S (el 00 ) (25
b1zl S5k 5T it bl el (sloo o S o s plia ysbodr byt slajls o8 Ll (V¥
Sloyss & g 2550l U5 p Ul omeb o) ey gl ik slafls 4wl cuslie jgboay
2By lojle & sl (abgy ol (Sl (YIY CULHS 5 5osS - Lgualow) ol Spet il it
93) 88 ek b o 1 s CuBge 5 Ml SEwl (alabyd g e b g e ) 3l
Ssets 1) 5 M5 sl Glajle Uy 4 ol 0285 (Sly (Y5 Cpdlale 5 @lg)lS wld duplS )
«§ pgSlhasil 5l (Sola (WA coolm 5 (snho g3 03l g3l )8) 1S oo 0)L31 ()l o &) pd> Y guaes
ey Olgiedr 5 (YN (gl g s iy cdl) 355 oo dmi oo (ol 00065 IS 5 5l ud o
(V15) GilSon 5 9930 (V0T & lals 5 VBl oyl ppoMs s posls) ol 0 g jhae  Slojlos ()l sl
29k (YVA) "l (sle dS gale oS M S o Ko (gl 3t 0 Sl (sloogusd (6550 45 Kiins
38 4Sul p yallb bl sl (gy9p5 cpel 0] 13 (Sole ol By Coje & i sl 4 351
Foshe 5 e b sl Al 4 o puty da M 590 5l (e B8 9 WS (oo Cuoglie L ST ol 5 plejls

1. Do Rosario Cabrita, Duarte, Carvalho & Cruz-Machado

2. Thanki & Thakkar 3. Jakhar, Rathore & Mangla

4. Caldera, Desha & Dawes 5. Ruiz-Benitez, Lopez, & Real

6. Das 7. Espadinha-Cruz & Cabral

8. Do Rosario Cabrita, Duarte, Carvalho, & Cruz-Machado 9. Rachid, Roland, Sebastien & Ivana

10. Flumerfelt, Bella Siriban Manalang & Kahlen 11. Alfalla-Luque, Machuca& Marin-Garcia



ART:) \o)w‘\Yo,,a‘\Yﬂﬂ‘W&iﬂ.\n

b 4 gl o5l L (Y NF) il Sen 5 lisS bl 4 (Y)Y S galale 5 & lgd) Canl S pate 33,55
oS s it (VIY) 231,18am g 9291 sl (ool 0255 Sy e o3 )l elazal (gl 2 (o3
(ver.) ") 9 92 s mamandsS sl 2ol)lS o (G3ldalad (300b 0255 1> (s pdyceldy (sl epgll bl
o (o 02255 e AT g0 e (535290 g gy loj (1alS (gl 1y ppdpbllasi] Jag Jes 3l ezl
(39390) Cunl g bama Lais g 90 polaiods (el 0255 Slaclad L aorecinj Copte Jgol pléd]
NS o3 | 4bpoty aizzn 5 [ Slibas Wl on G (el 0005 Capda Gy YN IS 5 gl clangS
IS o July (V43D g lolsy 5 (52,95 cling) 9 xie Sl By Caje g Sl whew ccSrgldgm 4 9
5 olal 5,Shae 1 oo el 03005) Capde (slaoged kg 4 Wl oL (VIV) “lS5) 5 sed sandgS
2 e Ol 0295 Cupde (glaoged & Amd e LS 41BIS slaingh @IS ) Cute ;8T lartetun;
[l g ) anis e dgme |y et g sloinl solaitl 3,Skes g w380 3l syl 3 Shes
5 5losS o (VY (hlSan 5 JUly ¥V L LulST 5 gysaie K5 VA S ggl 5 o (e YA
9 IgS S e L Ty el 0005 gl g e b (slaoges o8 Wil glis (V)Y) "l
038y 3Skas 5 plialy Gglol 5 Sl oSy plojen (55 Ka a5 W3S o (V0IY) Ll Ken
g Sy @bl 298 ol el 0285 S o S8 &Sl lalge I (S (Sl ama e (I ) el
5 OhgS sloadl b lae (Voo¥ Sy igtnsS) cudd el 0y 3 Skee gt (slinots il
Slols Gl g (sl 0gud) (el 0055 Sy oy S 0908) Sk Wi slmoged (V41F) i Sen
88 Sisiina (VIV) " gy 5 SiabosS «s)lS g ey )35 n s 0bls pb 6yl (U ogd)
Cguine sl mbhl I S g adSue Sere syl L daly )3 1) 3ySles (Sila 9 QU (slroged (55,84

235 o 3B (o)l 5 3,Skes )Y (e 0,055 e (slmoged (Y2 1VF) il lSem g 93951 13l 4 25 e

0320) Copde slombll Jobd (adls ol ol sty 1) 2, padls (V+)5) JiliSen g o395l imgly 5

023 38 (sl (3lodolad (als 00055 b L ye (60,90 dalllas 5,Ssg 5l e sl o (slnoged g 25Y (el
S ool Y i) ool (el (s piegS I3l lsieds a3l ol 5 5l e e 3,8 odlizl 2,

929106 9 a0 b (0B 02055 slooged (oo Ly gy 0 Bdm b otimgy (V2 V) Sl g S2idaing)

Sl (5o Db el 03555 (slaoged oS 3l L sl gulbs wlosls plowl Jastecanj 3,Shes bl s

1. Duarte & Machado 2. Golicic, Boerstler & Ellram

3. Muduli, Govindan, Barve & Geng 4. Govindan, Khodaverdi & Vafadarnikjoo
5. Vanalle, Ganga, Godinho Filho & Lucato 6. Fang, & Zhang

7. Foo, Lee, Tan, & Ooi 8. Geng, Mansouri, & Aktas

9. Parveen, Kumar& Narasimha Rao 10. Christopher & Peck

11. Ciccullo, Pero, Caridi, Gosling & Purvis



...o,.ﬁqd)')ac)y&.oﬁb“o,ﬁd}%g»gho,@d,lqga)ﬁo&dlgj)“)m "1

2B gl el 05005 slaoged ) o asracin; 3,Shee )3 5 ditn 5g0b g o (el 0005 (slaoged
S5l (6 e

22916 5 b o (el 0,285 G (slooged b oy B b gy (V0 ylSen g olatyS
SN ol ol g b haw (ol 0,555 o pte (cbrogads gl ol olel plosly plosil cyoli 0505 (65l
5,38 o 1y il oy (ST g g Sy Cu e «luls Bl ol el 0 w0

) ly Y el 05 )3 BaiS el Gl ol jlse (VWAD) SUSoB las g (s)ls dlHde
ke 4 Am3 g i gl tmg b 00y oy (5B (s1aSid Jos anld by, ) s Jo (sl 08
sl 6yl aa A i g 2l o ) (2B) Cuje o olitod sl Y (el 0205 30 Yo e 3l a0

lombhl 2,505, b eb 0205 S5 Jae ol 3 B> (GilucSanY S,b dy (WR0) ()6
Ll 5 5sSus (S Shgdome Sl by 5l dmesly Llod 5 ajes sl gy canl 03,8 (b (e)Y) Al
0,8 es Cudge il o)l &5 ob lis jimeh oyl bt cwl o3y oy (o318 il pedlide Julos
Sl ol G (8 0220

238 ol 1y o Canivo 13 25Y (i 00255 e 3,509y dlasd (WAF) ol o0 5 oo cdnonsls
y &)Y sl 0655 Capdo 3,500, 50 9390 5Dyl o6 S pronas (cCSLSH 1 oolisl b yimgs oy Lol

5 OB 0255 33 Juwr g sll Sla b bl Budl b (WAY) Lhug g (s pmiind ham o5 el
Sllae & 2305l Dlgw (g, 5 wiby el 0p50; 5, Sles dgugy 4 SWOT 3T (slacysgion
Jiloss 5l oolital by oy splyinl cancagyl jelateds (oS whl iey 5l g &)Y owel 0p;
slojlne o5 3l L bl gl 0,8 eslitl (63b (6y95 5 5B Gbls Uiy, ) sl dine oS 5 s
wgh alise golaw > (o5l pwl i Ll .l H5)95 5 Caenl Cp i | e g cunS G gcws Sluls
233)S (e gyl aie S 5 e sl 1) SWOT Jeloss 1 aiad 9 a8 eciins

lylias g el 0505 Co e (slamlbll labdl Hho Lalyy Juloo 4 (WWAF) (oo g (yho ol jin
o ‘d)sk.—‘b. 5 Sl b slapls,b oSy cLQ(T Al (gt gyl (g5l Jae 3,55g, b (60, Sles
5 038 el b byl a8 ol olis Ll 3aios gl ol s pdically o i 0,Sdes 4 oliwd cly sis

@l & plaed @y 1) sl e Db 2,5y S oS e (sbigy 5B, (YIA) 5 5 (2l

cLQ(ul 5 .Jjb)g 0 380 ul) D)Siﬁ) LS.L“JS Lglmgf)?w d@w?s‘ LS‘)’. d)ls O‘Wl)ﬁ d)bd.‘a.w)] 9 ..\5.))5 N



Yy \o,w‘\Y o,,ad\"ﬂi (RO S g0

0p25) 3 sk olej ©aa 3l 38kee ol il g b 3Sas) b L Sl g e Jia
5ySlee s lnl IS Lyl g g lyyio (sligy by 48 amd o s Ll alllae gl ols &) sag5 e
)5 5l 3,8kee iz b (ool (il 5 (Sl (g giad § 2,35 o 55T pglie jgbes ok

(ko Jie S aw els 0055 Cupn 3 o)l 3 ,Shae (5 pSoilail gl (VIY) T gabonoll g Sla i
sl 0390 el 0,55 )3 6yl 3 Shes 1w sbroged pil ey (o Jie &1l 1 Gas b8 &)l
ogSan Situcd g s @39 o WG Gaw (P s 5 Jald S (el 0285 Capde ] slaoged
B st o Ldos Jae ol gl &8 ol oad ST aocecin; Slegdge p llio ol )5 andl .ol odg;
358kes g s ol 0295 Coppte (Slaoged (i o Cunl g i lp el (BB (S eal oy
3929 55luk

il Sl @l il lases Lo anl gl eslinel b (WAY) Jlsls e Me g o MSB ol
el il ey 5l Gimely slasline 0B 5 (iluisag (sl ol a8 il (i slge el o2 (sl
Sz goylire (SIS Glojl5 g QUS)E (olazal 5 () o oDl &5 3l (Lt gl gl wilos 00
slogise b)) Sy dsee |y sty ol & Ssits ol cul Jlul omeb 0p) 4 olied sl ot
35 00l (6,10l lime Lioxies 5 olié dlga el 0y Cilie

sliae g (ol 030055 (slamally Budls 0o 53 00 plonl Gl cp e oY 4 ) Joie

RO W a)L’B‘ (L;)L\.»b) u_\a.mg/w.s) 9 u.cl.o.o‘ «sdladl d))ﬂo.c

ol 250005 53 (5l g Bealal, b (8a1l5 0595 53 buwd plouil Wiliyliod 51 glawds .Y Jgua

) _— smldb
3 Slos g4 s axllle 595 oo 03w SLST T Py
B }«.o.b'“ 5
ldos 5 (ol 92 Eaand 9 S (S sbed oIl 5 b OSen g jih
Las MICMAC oo YA
ali 0505 o) So ¢ gollg,l8
O 00 . . . b 9 R
‘“ . s Syl w9 b
Silogyg> Vv
o5 043 Tob Sl b | ey Kan g 9395
(el 0 p70) . . . e | 99 0T s b 99°9)
-— L S (2 g g A ST .
S jlwgyde> P \AAlg
—lula Ssl> (ol o Liadh Lwgd
e S g e L 99 2 o b 9 90w
o Y-\F
Lot o eolazdl ) P P\C OV SPREARVIR 1
i Slogss — BTN R
cshaoreCun ; ) Y V¥
3ol 0,00 ) en 5 i sS
el 0y o Co OlSen g oyl gS
-— . , S ()3l (g5l s 9 59lb ol
d)L.u”by Yoy

1. System Dynamics 2. Kafa, Hani, & El Mhamedi



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo

A

ol 050255 50 (6,ll g Bealal,l 50805 095 13 0w ploul Wl 51 glawds .Y Jgas ol

. . e o sl )
3 Slos g9 oo anllae 059 o 83w SST o T Lo
Tl Sl b | bl o Slo
. . . . 9.9' > 9L g
—_— Gilwgped Cuaino i 1S o 5 4500
G ARAN

5 5ol (Sl ol

5 b5 JS

—_— sLug g3 oS 5 Al 8

SHw9 29> %3 ~ J"‘bu )5 . Yoy ‘7931%‘&
o RWACRNES} L ol HlSen 5 93931

Silwg g T Yony
,lul.: Sols (b 13 ] K.o,m b ’l
. 9J9' el [BD)] 9 9°9)

G 5 ¢ ¢l — bo  Jdo
e j s oo J . o

9 e j (ooladl

5 B el 00055

ol Llsw SWOT oo

9 91l Sl b

ohSen g (5l

Slles PESCHES) &3k )95 (S a0 vy
ki @3l
. ) gl S48 Julos a3 636 Jrend | g sl «Sils ol (M6
o S ()3l Jho (556 pre (SLBl g bate
a5
. 0ol 0525 g Sl yedader il )3 = )90y | g ol «Suls b Y0 s
&KoY S ygioms Jilas sl g e >
s )9&9 - ‘)19..) 9 )S]QU cLS)l) ‘;.:U ‘OI)IS‘,@ 9 wb
- Olosw Caxloo . )
SyuS B ol sS b o way
B} « & yuo ;5B
. . . 991l Sl ol G o
-— Silwggd Cuxivo SlaSud Sl b ) Sy 5 03359)58
a 3
A e e g 0305
LgJLa.«.B\ ;u;lﬁlo.c - gy ‘_g)lolw ‘_g)Lu)J..\A J)Sis) 9 )9|gb “TJL

g (b gy

loskas 5 )Y (el 0285 Copde (Shogad iy Sl yg50 5 () Sl Sl Gy (BaS cpl
5 3w )il sljline 5 )Y (0l 0505 o e (slbogud (I p3 L anlian By 3l 5 A5 glstal syl
Ot (S e o anld gy ) ealitl b Woged (pl (sabcuglyl Sl X0d (gilecegr 9 2
3fdes objyl Jro (b slp qsdm dls o p3 0l QB 2,Y slaoged I ax LSS (69,09, CIB > oyl
Jos & o)l dayiie G bl (e (Sl (B 5l e (2ligy 2,509, 1 odlil b (gileJse 9 (ol
I o A i b= b s Jsbee 5 e slaylsad gy 4w )b glsal 5 byite (s Ll s b ool
Sy g 5t le blod jlors (b Jas ol 5l 5 05 ol Juo (5ilodud 4 mandy 153l p 5 53 (@ Volao iy yus
VUSS s plegh lpl el ad )l s g ey pbedaly 5 gl waled )0l (el

Do oo 00a Lo

1. Maleki & Cruz-Machado 2. Cabral, Grilo, & Cruz-Machado



14 \D)Wc\r o,,a‘ﬂ“ﬁ (RO S g0

A R s S & i
4 , i
. DRBgy i v
: O b 02 Copte )3 )l 3 Slas b)) Jio €] 5 o 5 59l Sl b Sl (s5loar LS !
I
1
1
I
1
: ¥ !
1
I | oo a - N T
I Sloslne 5 7)Y (b 0pj Cupte laoged glel | Slal () g ot Sl iR03 )90 :
I ~
: sl Ty e :
I - :
]
1
: v Fl o
| 3 ;
i 0y S e (Glroged (g3l o g heelS g bas ) !
1 t < B Laslas 1
I Sk sl 5 7)Y el |
I
I
I
. v :
1
1
- b o 5 palib aSols vl (slamabill (loas LG H oMzl b ey 5 Cxmonl (lien e :
\ ;8 ANP jl aslizal < Aol iy ]
A}
A\ ’ /,'
i = B
7 e 5 o slge0 a9 B pite o b3 e OB b aslas L

] \
! v

Sl o b bgel e

I8 103zl b g (65l Jao 3 o i o ladgy 38 lged

ey
v £
@bl (5l eil | €
Joe jlael o \?
Jae sl b5l oﬂ'i

[ ool —
R —
| Lo 30 dlone (905 |e i

\ byl y ol (oLl 5 <) /

g el Jalye ) IS

Losls Julos
530 (145l ol st B 30 00l b o 9 39Tl (S (b slam ol b (s jlud LSy

" 55 (514 s iy 3

() ol 90 S e oalaiwl g5 Slanlie L Lo jl s 5 gandd) sl 1A o anlys b,

1. Fuzzy Analytic Network Process 2. Wu,Chang, & Lin



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo VY

5, odlaiwl o yilo cpl 5l olg5 ol il aily plegl (£35y5 (sboodly doulis g Cuwl alad dlacl ¢ 639,9 (slrosl
235 o o0 558 Lo )3 ANP g, 1 o8 60,8 1)) Jua (V2 +A) " 5 Stz g9 JSea ] U sl

3 LR E SR NS I
ol oy i 4 L en g 99 B9y 4 (556 (laSs Judod by, e

595 a0 €S Jon i

Dgd oo bl 1) Oygods e (g3l sluel : tie (g3 sluel (il Y Al o

;= (L, myj, wijf) () il
ly < my; <wjand Ly, my; ,u;j € [% ,9] (¥ abasly
Iy = min(B;;k) (¥ ala
m;; = ”/n;; B;jk (F alasl,
u;; = max (B;;B;;k) (@ alayl,

W‘C‘] — C] )L::.,o 90 O Wum.tbl Lg‘ﬁko.b)jwm u9ha.9 oMJuLwBl]k

i ajsB g (amanly g Jiws) (295 Slaslio o sle JoSuli 1Y al> 5o

il b3 Ogods (5B (g5 Olaslio il

[1 & N
1 12 aln
i T L A
A=lay|=m=["2 (5
1 1 :
— 1
-aln a2n -

[, ] 4 o O 5 OV w5 (o mtl s sl o 53 20 S B o 9 S
ol 0as 4l YU cla Jgo,8 5l g ool cawdas (658 el awg 4 ol _um yilo oims )l
009y ol el Sl g S by doxial ) 0ad ool by, a5 515 dg2g (gdasie (sl be) (2l sl

e i ) (651 Clialie gu e jebdy Sl o

ga.ﬂ(éij)=[ﬂ-fa(m)+(1—3)-fa(uij)] (v ada
2y
0<<[3<<1,0<<a<<1



AR \b)lca.sc\r b)sb‘\‘”&ﬂ (RO S g0

9 ..Ub.)L;o UL‘” ‘) ﬁl] L)")J - ua.gl: A )]J.a.o fa(Lij) = [(MIJ_Ll])a+L1]] sdja.g‘) L)" )9

ga,ﬁ(a..)= 1 (A abal,

7 Sap(ay)

0KBKL,0Ka«Kl i>j

Wilgiee B8 ySereal (B) Say il g (@) @y )b Giles 3 gy ol Uy Jda
ol Lyl &gy il5 oo |y @ 030 S )3 MalS (g o dnlse T L cilises Lyl )3 oS 1) olacSns,
baoto cyous 3 )1 18 lade oy o (0 Cualabye dbh wwl o= - &S Sloy WSS s o lest b L
Slgi oo A 0gMedy b o (B (6yS paenal uibyly cylojer 9 Llo o Colb & Hlade il b (6505 preuas
2 eoidred o) LS Cualad pae (gl Y e /Y /Y e Vel ISUie (slasgese g ALY 5 ¢y (gd0e
el pwdin :S5ke oy lis @ = ) g (i (556 dlael Lij ol 3> g Upj VL s> OBpre a0 =+ &S Jb
01555 pronal il B = 0 (385 35S o 518 Hlaine 0l S prenal gl (lise leisdy B s My Hie 556
QBb B o=V Byl e (5l sae Upj Vb s b ply glolid)lS 38l cplplo sl Siomghes
Oinles (gl /A g oIV [ Y /N die gy (Jb g il KUyl slas] ately g 0dgr oy 0555 preual

Dgd o 03l Jisles D Oygods 08 S (o) Slunlie s ylo 0 oo o3laiw] B0 1S paeuad sad Y-

1 Iap@,) 9ap@ )_
1 ’ in
1 1 ga,ﬁ(iz )
Jap(a ”
Gupia- a,/s:( ) : (A abayl,
1 1 E
1
| garﬁ(éu) ga,ﬂ(ﬁzn)
tomple pgw JSUES g ofag yop cpn 1€ dls o
[9ap(R) =2 JW=0 (Ve abl,

0KBK1, 0Kax1

ool Gap(R) g g yne W 5 gap(A) (295 Slunlin o ilo g i Spaa ke
AL a3 IS gyl gl sty (sl sl GBSl 0205 A0)S dd (mple ygw poie
Hgdse dBUS o Sle pow plgisdr 5 0dd d)ly e le o cuslie lagygin )3 (e Coglgl Lyl ey
o5l pge (Jle (ly amd oo U ) s S 53 (4d93 b adl5e) 05 93y bS] g le g askad o

ol ) g0 4 pdaw duw b (1o dlidas

0 0 O
W=[w21 0 0] (1



...o,.ﬁqd)')ac)y‘;”oﬁb”o,ﬁdjqﬁuéhbgﬁd,lng)ﬂwdlgﬂdm \YY

Sl oyl o Canl wyile Wi g a3 o0 (Ui 1)y b ylixo g9y Bun S1 a8 cunl ()50 Wy &S (5 jgbay
) s Jake )5 ob (59 5L & spolie sl g Casl Slod Guple So Tl 4535 b (59) ylas
oy 3 3 St il (S 4 Sy i3l 53 Spry Koy llas 395 5 51 35S
23 J5b @ ple pgw g 3900 JUdl )l 0)Lal (Stuly @ o8 Wiy dlusg @2 00 031> Wi jl (V4V) olSGl>
Dyde hA5
0 0 O
W= [W21 W22 0] (VY il
0 Wi, I
gde Sl ol 1) Coglyl it sl ean S IS agly) ooyglewssar jlan el (b)) 10 oy
il pj ©ypo & 35 (nl 1 FANP (39, )8
0205 Cupe sbooged ()l (i)l slp sl Jao (1Al Jliblo 4y e Jas g Jae cElo 1Y dls o

S11 VEeo) g3l acli ales
s12 &5 pne Sl
S13 e St
j™ S14 Lo gl g dlgo Bl g 3aze oalizal
S15 S ) bame )| 0rgd (g
s16 TS i b ot (5, Son
s21 olyie b Laly)
§22 Spn s
$23 048 el b oty Ly,
. S24 ols CudS Copie
8§25 &ilslely oloj Lials
826 azsbl ojlul Lials
slooged (gacagls] $31 vl Jiig Jo>
e 0285 e 832 STl 39250
oY $33 w30 oloj ials
b S34 placolaa] Jbase
835 Lol Lyl 5 o b 29290 5l 403 B dargs
836 S pali s gl bt (glgsil 2l
§41 S e 5 35 pote semlite (g pyaslip
542 NS b slis oS slaglo s 2y
843 ik slajls Sl & (295Gl S 2 S
544 e & Cusd> gl P Eub g
845 dang & yz ol plals
846 L Jypaze Sy Syl ol

T ol 25005 S prte (G09S Igl (5l (51 Jaa Y JSS



\YYy \o,w‘\Y o,,ad\"ﬂi (RO S g0

adlo Wb ol gyd YU &S Sl Jgeyd il edlaiel b die (o5l dlael . lie (g5 slael sl 1Y als o
Ol g bl )3 a5 il o el slslime (i (295 Al S g5 slasl Sl oolatul b k)l e g e
RO ESW]

(2538 g (atanly 9 Jiuwe) (536 (9] Slanliio u lo JiSut :F al> po

Sy e ol sl lawglio sl ilo cJolye cnl 3 g ple jgw JoSui g ofug Sy e 1€ dls o
Cowddy 35 ofag sl3p e g oad JSutS 10uS0 4 bylee s (Stuly g Bajline ) R0sSe 4 (ol slajline
N38le 3 31 oslitial by Sluslone allS .l 0 dslme 55 (6) 83l (i pa3Ld Guple 2 (gl izen 00

255 pH8l o sle pgw Lo s plgice (19T gy idgr 3L lapun le (oaled g b ol (Fwd gus

el (g 5l SRS g (glemalilo (g pun Lo JoSulS
S o et |) & B Sy elie adle 93 (295 awlie ol ol ((Wry) kol (la)lre (295 dmnli
P> Al yo 53 45 358 00 posl i 5 plen 4 (JULIen 5 59y Szl LBl b ol lajlne (25 dnolie
Sygody dijlme s g )lre (()j9) Cumdl Cupd s sl AD 00y s (56 A Lo anls s,
oS oo dulie o2 Ly LT (25

>9) Cype & lae soled g oyt Ajj  Hhre 4 Cams T Hlire (65 GUd i Bud & a5 L
Dyl Oy £ Ay 4 degi b Sglad )l 3929 dlius (pl )3 Jlee Sl (g2 9 Vg Al o2 L

n(n—l)_4(4—1)_6

VY ala)
2 2 (O

slayline (295 dlie o ple (psle cpl g Bgd o )y N XM o ile S5 ) (29) sladunlio (olos

L jobe jlaw ) il s Cuonl (SbsS (395 dualio ulo )3 @y 0p05 90 03l A = [ayj]n x n
9 Srlp g Qlaer Cuonl 0aimd LIS 6V 0yed S o el |y @y = VV:_; OR0d ol 4 il | gt 4 ar g
by Jol a4 dogi b ditud Cute (Sed (o ple cpl dlael il | adlie 1 addie obj (LS Cuonl @ 5 adlie
duslle aes Cubld punles ) a; 9 Qij HMde 93 (29990 dwlie ya 13 Slpedlids Julod A5l )5 € yueSae

ij
Cawl 030l ¥ Jgds > Lol (lo)lre g5

95 (Mol S ke (295 dmnlie o le Y Joua

Czg Cy Cy CH
AVEZS YIvea AFAVAR VBN | ONIVEY | YAV | Y 0. | YYOY | YIAYY ) ) ) C)
VAYY VYo AT VEE | YIEY | YINEA \ ) ) JIYEe | IV | of¥ee | CY
<[AYA Veyy V/Yva ) \ \ SIXYY | CI¥AD | SINYE | /SN | sJavy | e/ved | CY
) ) ) SIYAY | S/AYY | ONIYYY | 08| <[EAD | o/AYY | SIYYA | S/¥FY | o/0aY | CF




...o)ﬂqd)')ac)y&.oﬁla“o,ﬁd}%g»gho,@d,lqga)ﬁo&dlgj)“)m \wWe

ja.w). 44394.3 LSI)’ .)9»»&0 dw.»l?u )Ja.w L] d)lﬁ Zo> vaojCMoJAg “>9) LglJbWLO.o u»)):Lo L}c.i«u) )l o

(), VD (V/0++ , ¥NBY, YASY)D (VY- , VVEE, YAV-) @ (VEAR, YIYSA, Y/A04) = (8/5+, AWV, 4/AY)

Dy bld 5 Gysods ol glaylirs 1 S yn Olous 5 (656 s i 5 o

4

M), =(6.60,8.17,9.97) (VF abayl,
j=1
4 .

My, = (4.05,4.84,5.43) (V0 alal,
j=2
4 .

My, = (2.71,3.08,3.71) (V5 alal,
j=3
4 .

My, = (2.69,3.10,3.68) (W alal,
j=3

D92 Wl pj Oygodr hol sbjlee Gl gt polic ggee
4 4 i
zi=1 M3 (16/05,19/19,22/80) (VA

(0w yolis) Slown 5 (olad goame y jline ()] polie ggeme 1L line o Sl 5 il loy oy

Lol ggatme wgSae Dpd o Cpd Egare woSae ) Hlaw b (g res s (5B polde 9> D9b s

Do dowle
F1-1=(1/ul, 1/ml, 1/11) (VA alay
n n . -1
(Z Z M’g> = (0.044,0.052,0.062) (Ve dal,
i=14=j=1

n -1
n n .
Sk=ZMx<Z Z M’g> (VY alal,
= j=1 bmdj=1

=155656 ¢ ol B 3 aien Lol claylae a4 bgye 0ad Jloy g (5B 159 odelcundas polie I Sy

sl ylne Cogdgl i gl 0a ploul lawls ol 43,5 g0 oS 3ae Sluwlee g odel Cavddy polio

ol ¥ ol &0 4y o]



VYo ) b)wc\r o,,ad\"ﬂi (RO S g0

adlbo Jeol (5l prio b dnwle Jlo i (459 (21850658 .Y Joua

Normal Deffuzy Xymax Xymax Xy max Crisp
“¥YA AR -I¥Y0 AR -/¥¥0 9l
-IV¥S -Ivos - Ivof -I¥00 -IvoF ob
<N\FY NS NAYZ AYZN AN Sl
ivey V- I\ss VPA e oo

0.428

0.246
W21 = (0,164 (7 ol

0.163
ool Cawdds 039 H3 0 wlol
sl 513565 3 gl eyt 5 IEYA Jlog 59 b ygll o
D)3 518 ped &5y 0 /VEF by e bl @
D13 )18 poes 4y 3 VY Jlop i b Sy 0
a8 AT as) 13 Y g ojg b o @
4 les o oyl pl )l soal cwsd +/Y 5 g8 g +/+AY ou ploul cladunlie (655l e
23,5 dleiel o plosl (gladuslds
Ol Slosd duglio (29) Sygon (jo g ylol (Sl b slooged) slmo jo 4 byrye (glaline

3,8 sleiel oas plovl claduslio 4 g o cplplo ciiws /) 5l 5 Sa g8 Sen a5 Conl odel Candey /40

0> g o ygw § (19390 o Flo g 6393900 ) Lo ygw dmilno
Sop dajlee le Sgp kilyy 9 Ban ll ol Gbajlre anolie (295 (2l 0jy omS i
Scoggl 4 (oliwd (gl D9 oo 45 (15900 b adgl e pileyrguw < pu yiloyrgw cpl 4 295 o 1)) i yile yygus
g > (o1 dubre W plan ) B slacodsl oy ¢ blite b L gt o > S
2l sy (‘018 Gaismnds o le S @ly 1) L ile g S0 4005 53 e Sl ile S calio
&ty b (WA and ) dmdo ol |y s 3 50 55 35 S o B e le ool J] sy oS

292 wle 5 ygods adgl o ple pgw Sl Simggy )3 0l (olulid Laly)

1. Partitioned matrix



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo AR

0 0 0
W = |:W21 W22 O “ (Y\N d\.‘a;")
0 W32 W33

SSSs 2 g g s (B oo 13 1aySTe g b0 LS 0 sheo s>l 355 & by g >

Ao g0 LS |y W )lme 5 e (S9yd bailgy (295 dmnlie Wiy Iy ol

o g yilo gy g bl B )lime 5 (2 0039 € Jgo

s sl s Oj9 PLIELS Sbreys
W /¥ S VEe o) g3l adl algS
A <[+ FAY SYY Sl Gpan yialS
\E RN Sy o9 St
A o[sYOY Sy¥ Lo gdhdims 5 dlgo Bl 5L 5 daoe edlawl
A <[+YAD SYo gy oo jlaiugd (gdodiug
a o[- FVY S\# LRV P NRCIINE B OV
Ve o[ ¥5Y ST ol o b Lalg,
Y /YN SYY By Mg
¥ oo5e¥ SYY oS ol b ool Ll
¥ <[+ 0AR SY¥ ol S Cupde
v¥ ofee0F Sya ilslely oloj sals
A3 ofee8R Sys awslsl ojlul ials
% o/ +0¥Q ST srvdllas] &g fos
) % Sy S5l sl (539390
5 -1+08) SyY 20 loy Lials
W o[ +¥0) SY¥ prylas] obase
vy YRR SYo Lolds byl p g (uod by (699390 51 405 bl drwgs
Y -[\Y Nrg BN el i (gl obasie (slas ]yl
Y <[+¥YA S¥Y S yidio g 35 yoio cwolite (65 )40l
) «/+BYA SYY NS el ylaw hrgoo slalej peis o Ulgs
A «[+¥20 S¥Y b il Ol 4 (265 Fuwls d9u0 43 ey
Y. o[oXVY S¥Y (8 i & Codd Dgudy yd Cus yuw
\F o[+ ¥AA S¥o dagi &2 oo LialS
\\% R YN Nite Lo Jgame (Byre JSlgls i)zl




\YY \o,w‘\Y o,,ad\"ﬂi (RO S g0

Sy Ao 3 g sy (adgl) (19j9l myilo g s ol slapls (b 4 S ploul Sl 4y 4255 |
ol g 3 Dediee has (Jloy) Ggjse mlonsw 4 9igel e lopg (0305 Jloy porie jl edlitul L
@ b G lo g Canl do G lo g Al (g P8 05500 SO L il I gis plad polie o (9550
ooy polie plos 095 o )15 0aT Joo ol il o sty (9590 ploypge polic plos (il g
bojline s 4 bgye oy LS g 390l o ply (o ilopgw s (olod sl ol ) 295 oo

ol ¥ Jode g0 4 bylre s ol Coglgl ol oaid H,ST alys o 4 bgryo sl plod ;3 a5 canl (g2
2 o5 00 Copda 1Ayl (63,509, 48 o g p3lols (ol ol (slmogad e ol 3

el 0055 3 s,k 2y Shoe 1 (L b g )Y (el 0,285 o e slaoged algy (s sl ]

S ol (g5lg o4

ot (5399 8 5599, 31 03! U Y ol 030500 ) Ct y9sko SO gl (5511 & ok (1l 3 5 Joro &1
Ly 4o,
loss @l)) e poo 29100 S el (235 Euly (1B S Cul Gl wan Bl S BT loj talS
2 9 58 o ol (1B) Caje oy b ploj GBS Dgdice cange |y dgw g bay I (s ke ol
5 ldad gy 25 p3bians piydllan] g5 A8 o a8 (5L g (I (el 0265 (sjlwdingg 4 oitod
4 el 0255 3y loj (Il el s je Sl ital (s29250 b bS8 b lej .l S el (g5
23 ole 4 )1 agg el ) Al )93 (el bglad o3Il y g 2950 26ie 39290 3l SPmY gl
2 bl gl 8 ley S 5 Syl 35250 3 I ) 35250 el ul 5 Wb I3 03
24 2950 sl 35 loj SaalS b g e odlital g palie 5 1 oy Ll oy Al Jlade
il el sladiie audl il el 9290 sad o oS (9290 4l g LS 535> e
aoleg > By oo i el pal loj b labilaw (slp 1) (6 pVL (slacuasd (SIS ol 15 2103 0
sty ol lbles 390 S p b ploj Sl iSu e g 1y Olyiie Slos aw ¢elisS il lej
el gy (Lol (sladiyia g Sy Sy by I8 0 18T el 0p285 JS 0 (8 Ul et
Oles 4y Casl JIS,5T oa Jaoracn) 3,Skes o)l e 536 (golatdl 3 )Slae  4SHl  ogMle 3 b
el 0555 (s sl Jlatn] als )3 g 9 olyd el 4SS )3 o b Alsej bl i SVsb 3 b
ol 04 03l (L Y SIS ) il dy Lo 53l lej Sl L9, md e a3l VST Llis 5
Casles o) b b po gladiyzn (ialS 5 (039290 20 (EalS ey cilen 53 ©U 2,555, 5l elitel o ol
352y e conizpen 5 (Sialon (6385 50 68 lapiupw (Il Jdsa (Jos )3 bl ) o a3 4 psllas
S Byt Mg 09l S (0 put )l S 1 Lawgi 0l (Sb Saacl 0yt g aByio s lgs dagy 0

5 J315 50 on 1y 395 Slles U 35l oo 0B 1y e i a5 ol Ob proli 050505 o e )3 waee Hhon (slroges 5l



...o)ﬂqd)')ac)y&.oﬁla“o,ﬁd}%g»gho,@d,lqga)ﬁo&dlgj)“)m YA

sl cpl 53 w0 plosl o8 p2e 3 1) )5Se Sy den 0ged cpl aimd Gl el 055 el 53 o2
prie Mg GBgi dp (JUBT (loj 3 Cunl (Sas 939290 39508 sl Jhio (Al )3 b oS o3Il ) e 39250
drlge CnS gy ol 31 i gonly 01 2yl (sla U] & it 3B (TS 0l 03294 dacSpd g 29
oyl 3l 4B cas st A8 o plical 1) el 050) wasls (pl 45 SIS g e g n
(9290 b badye (o) (35 Jlgen slp LSS nlple cebl o ladizjo Gl 4 byt LA
S ool liwabsl (OS] loj )3 dlge polie s 515 S5pm S |y (Sl (553 g0 oges A2l

3 993 ol ilisie labab Sl une Slass (1355118 @ JUST 3 Jols ((gilugngs oS yE ol Jgae
DS 5)fSen g o5 A5 Sald gt walad S > 295 Cpgo 0 o Wy &l SV ganme de
S Jolge 51 (S ($352.90 39108 2900 ke ($352 90 d9:aS & o2y A el poguad s (SIS ey
Sy SlilaB 3508 b dgzlge ploj > (silog )P el 08 il sy sl ol sbul ) e
B2 3 b (eSS i ga Gl st JalS slagg Wy il 4 Gl dgeS sl pdcnl
bl plos & 9o pmie Mg bad Byl g dgw LS (hg)d il plyuie LLA)L (2l Jgae
(Y Gae jd Cuslad pae gly (blisl 0,30 s (35390 il bl Aalgs ol jer 4y Sa sladl ia
el () 5 paTule

SRS ndy cnl > lpl sdise e WO 5 el lisebl pas (35 a5 )3 b (535290
2 ey bl H8b Sl ogse maw )l (alier Coenl b 0p28; lp Suplial 990
MRS laansa 4 Wil sl Hie Sopliel 935290 IS ST IS e ss]  Slles slaanja
Ol (5SS o8 Lae oyl 4 b o (IS (g yglag i ze (131 L g e yomie g (5551 Bpan sladnja
P w2 S0 > 5l Gl (silwo 3D 0D (g w3 18 glaillcos |y (ooladl 3 Sles (39250 4> ]
e e SiPl il Jdsa ()bl 4 b 5l Bras 2sdie Caue apecin jlad
Silwoydd e Sl Sl canl G j laze (gl ok sl 5 STjks Jole wlge (655 )k i (09,5 S
Je75 )3 (ol B sl o5 (039290 (line 45 Sloj 13 sl dgtciia Sy Lo > YIS 2> 51 iy
Sl Gl JBg e Slloe yit 0gls Jdoa (JBges (loj 9 4nja ()b | g 2900 dr2lse Senny b
S 86 (6531 B Bl | amatun; 3,8kes g ladizse bl oolaidl 3 Slas  ggdge o0l oS
oblS eyl yidie b 1 ead bl b Ml & o857l pas dile (6,500 sladely (00 saw .l
olo)b blod ) elanl 5Slae pr pizmen )1 JLis 4 1y el 05005 sliael o )luLL 5 s el
ollach (sl sl (g)ll asf s s 15 blages Il e 00 umdg il 3 22 AnlsS IS b Ly

ol oads o3y L Y JSS 30 SOl il (639590 il pusd Mgy 0138 o



"va \b)w‘\r b)gbc\‘”ﬂﬂ (PO S g0

P ST S Sy Jaad 15 e
1
0.9
750 \
0.8
0.7
T00 —, —
0.6
650 \ 0.5 — -
0 10 20 0 10 20
—— HistoricalDara Time {Month) HistoricalData  Time (Month)

3o 4 oo 3 o) 5 95l ST sl 35250 S g, Y

Folre g e 1900
o35 bl Lol by 2 50 Jalge g (Sunlnd 4058 )3 00 glas (sl it ¢ Jslan 5 o ylages (2 pslatens
slee 5 e Ja0 b 3500 (Sl Al e 4y o yo dadl blo)l Sl ossly 2)555k slaadls 5 o jito b3l g5
baslas b ) Ygane by 5 Joban 5 (o 3905 405 2018 i by L9y 13 298 pasiiae ol
Tobe b b 53 39 g0 Altus AT Sl g et 2ligy B9y ) 25 o Pl LIS 2 g 28y b b 5,
ag oy ged ool ) g Jobee 5 e sl jlages lanl dagl 5l sy by 5 plansie (ly iy (35
D9 50

Aoles 5 e Ll ol S 3 ¥ USS cal o 3y53 5k il ¥ g dte 5,58 5L adls £ ghls jlages ]

Ao Ui 1) ()l sl lre g 2, Y u~°b 0 @Sy Capde sldogad (o

N +
o) Mg
@ ”J')zs"z%mﬁ“.\m
oy o
N § fla sy ey
CRSTNRINCHTEREN . &
o, (NS .
) i (54 o .
WIL SR e el i e st [ et i
28 gt PN il P
' ; ey s fuka il
4 () s @ N
L : "
- S ) 535290 +
<1+ @ IS e 33 ol sbendy
SR 0y M sy
Gigthaa ulgi i P80 s
e L fiu . i
" A +
35 o (452,94 liI0 +
. 5 A0
il gasasa +\agaeé\~’- M 3385 S ‘edﬁﬂ: Hin @ > 5 ,: :;‘ y
@ Al 541 (yall s o Gubalggle | PRIY ES T NPT
Y S
NN Sasal da
et g ausllly;, T SRR g s digad .
g D G Bown®
+ RS (pald +N e pana o A N
Gicdp SRR +“<“”ﬁ““ e
933 $ ke
FEMACRTHALN R ~3 .
_ A bl g fidy b S gl )
Yk MK 5 Yl gt ala
+
R B sl + N
+ i €18 e
S @ ; e GG s e b e
YUK (palf 2 s a3 = s
Qi e i /s Gkl JEi g Jas ey \_,' Qs s
J L S8 (pali Y
- js:t; e  — « g \¢ - il
! Ml ¢ MSou b

fi s 4 5 n 2k b
M i g dan o N A
+ J )
AT
AR / . . A .
e o D Pr YU e Rk
+ V i M Gl +
4 SR . A
v T— ;» a3 Slas

T

Fobeo 9 o 5505 £ IS



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo

ol = b lagei

Q@ (Jde oyl 5 oad oolatwl gla e a0 oo LS 0S5 L ) it S sl jusie po Joled 0556 plaged

Dgud oo (SNdIwd 095 duw

oLy i g loj Job 10 5 Cunl Sloj 0y90 S5 jn il snimd i s yuxie Cpl s gl yunio (Al

Al ol U sl esSiles Ll £393 90 g 018 (sl JLl o353 g0 grdans il sl so LERIS Ly il

8 yio odlblddie sla b )lbw coSol odlBlddie (sla bl ¢gyd95

sy calad W5 dlus 1ale Wit iuw ) Sl (gla pusto 0ulS sl W jusie (pl 1oL > (b pie (o

o6 o &y oyl o920 dlas ¢(g pdio x> (gl Lo dlaw oSGl & b i ylaw o0 i (oSGl

ol S8 Sloj slaoygd (slo pusiio Hlade 5l s b yusio (pl jlade 1 SeS™ (sl yusio (z

W o lid 1y Jae by - cdls Jhges 0SS0 .l (8h) dolee SO (yls Jae ]

<Time> /V oM s JL‘.‘\
G Gy a5 2 Sl cla)

<Time> S Data

s -
Sl S5 has
Sl s 35234 b ol s Ul
2418 (pdd LS s 1 s g

Jogad s
j ald
e -\J&,‘-“‘“/\
e aqu/ \ g «)—%ﬁ

s > e /\
S (yld Nl
dakd

G . :
Stk 1 44l O e dea
i s IRS
4 g " )
TR F Data 31 4 C Data ‘f'"‘di‘;w—“
3
54 dpas Ny S (el

¥ <Time>

=——=—p
Ayl Y 3 Sl
5 A

S ydas s

5L s pn

<Mgippghe U el
s G jua 3350 PR IVLIPU N IE- ST HAJ““:)‘/_\
' 84 \\

&

LS R
T~ ’“\/imw e

15 ol

sl

Olss = b l3g05.0 JSU

o) Py <d Sl
(i Fliab>
~—



A

) b)w AY 2,9 dyas (RO S g0

L uzilo ol &algd g L puiio Wiosiaw anly .0 Jgun

ol &Iy ) e
Ll (6>
(55ebo 40 o) 315 _ aaksd 155 3ls5) Integral Part/Month M 292 gl
) dalad 008 yols
(Mg cudybs g gllas g5 o) Min Part/Month dalad 1oy dlass
sldlede sl i law
(Lo ylans g5 a5 = s (sl 5 liws 3las5) Integral Part/Month s 95:1 o
(559Lw odbdleice (sl bl g by byl Jogoo slass) Max Hour/Month | sSobs 4 Jgoo pbb ole;
(9995 olpl & Jlo ) dlass = oGl &  Jlw)l 3luss) Integral Part/Month 5SSl HLil (039250 pxlaw
(90995 oyl sllas sdgs dlass 5 sSobo HLol (439350 pdaw) Min Part/Month 9395 olpl 4 Jlu,l ol
(g yuio ds Js925 lass = 55095 AJg5 oluss) Integral Part/Month 5395 (2l oo Ll
(92995 ! oles Jaammo )il 5 (g e oxlidlc e gl y5)law) Min Part/Month o & Jyg20 dlass
sdlede sl s law
(8 i (sl 5 3lis 956 3laad — (¢ e > (gl i )liw lus) Integral Part/Month T db o
LS e

8y Sllos Vgans quiun by Jo o bl el Jao (omilizel sgiloJio ot sl Jolpe 51 S

5 0908 s i Jde 208 (el (Bly 6ld & o (051K oo (it o (S 3 1y (oBly (slapiase

LQJ s &S wd pll dbbwoﬂ (Jo 3 Sloe jlel 5l luabsl (gly (Vo VA c\M 9 9ol «(5,5) Cawl o

sl 25 b &

4y .\_J)a ol 4 cusdly b Leg] Sinlon g b usio doly pon jolaieds C)?")'i ol ol )85l 09"}1 A

Sy U

0wl 0,555 )3 LS 3 5 s S a3 51 g So 0 b epimgy opl ) i de i3 le byl geil Y

iy 32 o Jdo (6l sluiel g 0b gy Jhe S (539395

9 SpS oo 518 s bulpd g SLSL Sl (e 0 i layiio (B by ol 0 i oppejl Y

23U oloj g 4Bl o pSeiia ialS g9 AJgi dlax g e sdnlie £ SE )3 Heblen wal oad

ol Bl io]38] by (g b 4 9)065 |90

slp (Bly slaosly b (iloand gls dulie l8; gk oyeil sl 5 Bam By gk (gejl ¥

1. Gary, Amos, & Tehseen



w3255 33 T )Y ool 0025 St yite Sogaed (51t 3,80as ()l Jo WY

Syl olass 5 (gytiie a4y Lo dlawd (gilwdnid 5 (Blg SleMbl & S 1> 00 dulio (Bly (slaodls
aS amd o i ) ol st Hld) W jlaged cpl sl ol 03l L AYAF 5 IYAD sla Sl o 5SSl &

Slord gilwdnd (95 &

SEToRE IR
15000
%

SR g Jaad i)

///
p
P
-
10000 60 )
/,
,J’\_._,u—-- — ~
| 40 e
s00| | e
5 | \
. JI 20 -
i ) ‘//
| P
0 [ P— _,_/—’( 1
0 20 40 60 20 100 0 0 40 60 80 100
Time (Month) Tene (Manth)
—— Base Run - Extreme Point Base Run
=———  Base Run - Extreme Point ——— BaseRun
(S yoind &9 9 9d95 ).?b 9 9)09> ..\.;.‘9.’ FKeY; e A b,.g’o K> 09")‘ A J&w
ey Jygad dlaad S A S
10000 10000 __\
f e / e~
Z  5000) 2 50001 7
4 - =
\ _,.l'll
0
0 10 20 Do 10 20
Time (Month) Time (Month)
—— BaseRun - Behavior Reproduction  ——  HigtoricalData ——  Base Run - Behavior Reproductionn———  HistoricalData

e & J195 31as g 5ol s (ol Slasi puiie @ by po )13, Mg 5L el Y USWS
Ui oyl 5n0 drwle (9905
e sl 01 oalil 35 s gl (eSSl o) 3dgiil el 1 egMle it @l 5l ekl sy

Gl 0y dpwlxo 5 sl ybgy wlel p S sl e (gl

5 o8ly bodls f @alds lise dapp (padls ol olel ' (RMSPE) Ol jgdone slad s yd dpulone
VY dasly bl hgy cpl 53 s lie )8 sleiel (giludnd @l & Gl e i bl yieS odd (lwand

Do oo dmwlo

1. Root Mean Square Percent Error



\wy )] b)lca.s AY o,,ad\"ﬂi (RO S g0

1 6 ys _ya 2
RMSPE = —z <¥) x 100 (VY dai
6 =~ Yr+i

Olise 4 pn sl Slialie Sl B9 (ABly claosly YL o pite (gilwand zls Y7y, daly opl
Ol 1) 0kl gllad g Vee a4 (3908005 5 Cunl S (lad popde 4 il S35 jhe & RMSPE

.J.m.)u;c

- . - R . & . . \ . .
S5l gloodls slad lje homis slagibe 50> (Ko Sl G pd aslone 3 (IT) (5l b s o
0= )_:')J dl_uwc\_, c.&_wl.; ).mo b ).3‘).3 IT )fl J)Af‘-;ﬁ )l)ﬂ gi; 9 ).9.,.0 O IT u‘).w Cw| @5‘9 LgLCbo.)l.) )' [ W)

D se drwloe YO abaly Lolil o ] e o cslio ol

1 0 s _,a 2
= 921=1(YT+1 YT+1) (Y0 abayl,

2 2
S2 (754) + 520 ()

Ol £ Jsin 5 sl ay Jluyl ol g (i 4y 925 oliws (sl puisio (sl bt dolons (la g0l gl

S L8 Jod b6 adaw j5 yaine glapxie )0 las 5 ¢ Jodn zols wlwl p.caol oads 6l

bd 50 dawlxe 905l gl 1 Jous

IT RMSPE L puiio
[+52) WIYAYD & o &y g0 dlass
NN ATARTALN oSl 4y Jloyl dlasws

byl

PV I PUR VY JER BN TWIPR] RPN vove

b ol gl b Syt 09 )13 1 el 0,255 (550 2 & Y (el 00505 St slmogeds 51 (S
Jyame codsS Gl 4 Gpzmen 9 C8b pReda SR QUK b culs) 5 o8 lie i)l ol g2
i &S a5 Coge g cusliS e Wb cpbcl, 5 oiie cols, claysio ol g ogde S i
S L asuie olr CulsS Copde sl 3 o Ve Rl LS Iy Gl b e i o law
9 LwleS |y JasmoCuns ) 3,Slas 5 039,135,151 (oolasdl 5 )Shas  Scasl 4l ogs dono eloinl 3,Sles

Oias ol el sl 03,8 5yl 1) aeli 0,505 ¢ 4Bl Seupy ol 0,555 50 (ol (IS jabas Lol sl w3l

1. Inequity Theil



w3255 33 T )Y ool 0025 St yite Sogaed (51t 3,80as ()l Jo e

2 ol S St o 3l 5 ST (sloaly s il (Y415) gy 5 s ble] s sl
Ol 4 Lid rely CurS Copte &5 W3,S Lo o (YHY) YB:.E» 9 gy 3ad .ol )Kﬁ?i" &b

Calinlyon (imgn ool ladbl b oS and o (L8l 5 1) (LS 5 g piie culs aSl gl o 2eie (6 )sl3g

el ol s 3 SN eldal s Sl
0.8 1
08 —
0.6}
N — P -
T — - 0.6
04
0.4
02
0.2
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Time (Month) Time (Month)

—— Scenario TQM Base Run ———  Scenario TQM

Base Run
TQM (5y21 13 390 925w g1yl 51 dmy puoli 00005 43 Elain] 3,50es g (5,lal A JSUS

g4 Mg 1y )3 S92 193 925w
o 5133wl g0y M55 0905wl YIS 5L (o)l 2 & )Y el 02055 S pte (g 51,05 (S0
oSobo Hll (9290 w5 Sl 9290 Bgets My 2l > gho T RIS L &5 s e s
WwlS o JS A e g (555 Bpas g IS slaanje (o290 paw (Bl L ol ALl (g pSReda SialS
oS ey ¢ slan! 5 Slas .l oaicy daus 1) (golaidl 5)Slos g 4Bl ]38l dguw ¢ 8yl 5l g Cowl i
B9y dgdee prie pbyide (L) 4 &5 9068 Mg el g )Ll (5290 paw (9selaS 5 (39290 v
S LS Glyie waleg sl a8l Rl S Ojgoh attelun) 3 Sles e ol anily o3

sl G 0,255 53 (5 )l I3 SL S s L5

el 2 Flen CualSo iy 3 g s
0.5
04 \ 0.6
03]~
T g
_"—\-\_\_\_.-\.
02 — 05 —
0.1 R o
0 0.4
0 20 40 60 §0 100 0 20 40 60 20 100
Time (Month) Time (Month)
=  Scenario JIT = Base Run ———  Scenario JIT = Base Run

JIT (51,31 13 3gapr 99 )b (81ya1 51 dmy paoli 002055 43 (gaUaBl 3,5dos g (g Il A JSS

1. Alharbi, Al matari, & zein yusoff 2. Shafiq, Lasrado, & Hafeez



VYo ] o)Lo..;S AY b)gbc\‘”ﬂﬂ c&&.@%ﬂ.\o

sy Slasil JaigJos 53 2910 109w 92 5law
Jrig e ognd ol JAS 13T ali 0055 13 (6l 2 &S )Y (el 0005 o e (slmogad 1 > (S
038 el 29 Sl g 10y 3V Bgaty g0 epydllan] Jig Joo 53 (soydV e Gl b el jpdycblas
i bl il a8l g LLE by oSOl a4 b i law Joeod cud )l ¢ pimen cunl dlily yis]58] as oY
]l 339, 9 48,5 )18 g2 lies ol 3l o6 o 008 s (g Bllasil g 0L (ool 3lhus i35S sl
9 0ol 032285 (295 90t Joany el 0303 29 |y omain 5 3 )Slae (IS jobody g ol szl S
5 soluaidl 5, Slae 1y pigcdllanil S Jan 1> GRl38l (ol yide (Lo} 5 el 00 (S pglagms (29202018

Do oo yOxio u,.pb 025 oy Il & cuwb 030555 33 0s | Dk «uleg 43 .l 0399 ),ubu, sles]

CrelS o_ymi 3 sl e Cugy 33 Sles

0 —_—
o — 0.5
0.4
03
0
o 20 40 60 80 100 1] 20 40 60 80 100
Time (Month) Time (Month)
Scenario Transportation Base Run ———  Scenario Transportation Base Run

siylanil JBgdos 390 92 ylww 51y 1 dxs ool 0y j 43 awronn 5 3, 9 (5 Iy ) ¢ JSC

S5 Axid g oy
2 My sbpise dalil 5 dilise Glai6d s il amacum slaylid 5 obyiie BT Gl 4 4y L
G b wigS e baplile (YA wd 5 2gl) S 25T el Glooyas) 1 s)lul cuenl
O3l CunBge bain gl 1y 298 6yl a9 55l (Sl (b (slas il el wile (A Gilisee (sla g3l
S g bazme )3 oo Jilowo 5SS & ‘er"L" 0255 13 Sylhk ggoge (ol (VNP ‘\mh’ 9 S5 d)bgl) ams
Sloged (obgy S jelateds lia cpl )3 ) ote Jluww BB (B Gy Gl 0 g cul eld oS (6]
@by 2529y 3 odlital b (s3lagyg el 0005 clej Jobo 53 sl 3,Skes Y el 000 Cu e
351 5 )Y el 0] Copde slaoged & bgye wlodl 4 gl cpl sl obd (giludnd e
Copde oged (imgh ol 3 Cusl 03, SLLE oS (sl 05055 13 (il 4 (aliwd sy bl
5 Olodl ygp0 Bkl olnl 32 ilogygs o el 0y b aye ()l salne 5 )Y el 00
2,599y e oy Hdd ganCaglgl o3 glaSed s abld 654 Gk g olulid (B L o lan

O 3l i (2l 35509y lapls Lulwl sl ) ol Cansday oY u*"l’ 0yoy B ) (slax LS,

1. Luthra, Garg, & Haleem



w0255 33 oY ol 0y Cuy prhe (SWBga (84l 3 ,Shes (b5, Je A

5 o by = b g0 9 el 5)lub slasline 9 )Y lroged (i Jolee 9 e Ly bgy slaans )8
5 Bset WP pely CudS Cupte dgute ol dw (ales 3 9 <85 pbsl oxilzel (Jae SISl ey
05255 (§)lb 2 oged cpl b gyl Jlasl 31 b (s o 5158 (U1 pglatods ¢ dpbllan g Joo
G gl sl ol 0555 1> (6 )k S5 SbsS dagylis ) (sll Sl sdelcunsty gl 4B )y el
ly rlie sbroged phbllasil JEgJos § @gos Wy o> CouleS Copie lpl dgme oS a3 (L
9 Bl yatus gm0 4 (hiuod |y galy CudsS Cypte i (YIA) obie it (0B 0,205 (35 5yl
Cupde e slpl & am e Ui (55 BT @S )b bl (g)lul b caday posad op) o ol aiiae
88 aadn o5 35 (VVF) " ligr 5 (LIS gd iy (slaaibly 2o e ()bl I 4 caals kS
) 29290 aw (Bgods Mg sl I8 o 13l ()l A w p il CudS Copte 5 dBged Mg ogud
loaize (YW hlSan 5 liass) aadee Glalil dofig yid Slas oy ) g Bpae 5 ialS
oS 32y 15, slaail (YW lSen 5 lansS) A8 (o SaS (o3laBl (g5lhl 4 g e o0 (2RI 5yl
9dien e ameCunj 3, Sles 390 4 ciges Myi clypl & a3 (L5 (VIA) a5l S0l
Ta9 5 IS el )l g5 clboged poano 53 oot sl p15 cgats i ()] &S WS (ol (Yoo ) TS
@l b oSKtngy ool sloaly ol IS5 el 0255 10 )il 2 Bgets Mg o Ao ol (V009
et o Sloe p piyllas] Jiig Jos a5 waitae (VOF) Gihen 5 laiass cuslivl)on pols imgg
9 998 @l o)l cbllae Limgy cpl (sl L oS 3,18 os (6yb eloinl 5,Shes (g )l it b
g oS WS 4 o)l JLid 4l e g pdSlasl pdillasil Jiig Jos o5 an3 0 (U5 (V4Y) il
sl (§3l9)395 (el 03255 (sl o slomm sloogud el bllasil Jiig Joo 5 cBgacs 255 (Y +IY) il o
4 i ly e sl BTl (@5Y) s g gl « Sile b laglil om0 bl @l el
5 b 3Slee b slaoges o wloslsy (Lt gyl Slalllas il b glmal (el 0p285 ) syl
28 25313 s (Yo VF) alansS g 5o (YR )Mo 5 i) M n Sgute |y (anocin g (el
(el 0755 )3 b sl (el Y NR) GlylSam g ity litel 4w o S50 |y 5k 5 59058 b 512
g Bl (olul » (L) Bgeds Mg 0ged o a3 o (Lt lagyyliw Julod 298 plonil (B piae b
rydllnl Jag Jos 0gd g oo 5 slonl ()l p (Gb) polr CulS Copte 0ged f Jaretn
OlS” (slmogus 3,18 o5 (6,8 Lelatnl g oolaidl 5 Slas g ol I p8b Jamacans syl 2 (5lt)
5 ohete conlpl ezl b (ol (GBS el )l oo slagle; e U5 5 8 Gl
2 &lal b ) 1) adseds W5 g gol> oS e (a2l iaw 6yl SEST L Ailgie S e

Ay i3] e oy

1. Resta, Dotti, Gaiardelli, & Boffelli 2. Garza-reyes, Kumar, Chaikittisilp, & Hua
3. Klassen 4. Pagell, & Wu
5. Iranmanesh and et al. 6. Besseris, & Kremmydas



Wy ) o,w‘\Y b)sb‘\‘"iﬂ (RO S g0

Lolguiw
Sl sd Camio ol 0,005 b bagpe 6yl Sl V& g 2)Y ol 0,005 oo ogud A 5l ime ol
g 423 by 1y 2,Y ol 0,565 Ca e sboogud 5 (65l (slaylne ilgs o ST o King s wonl o oaliul
5 Cuwl 0390 3S poke (gilwg e Caio p Lidgh cpl ALS eolaiwl ogud g baylae plw jl 0 sl yimg o
Sly diey cnl 3 b imgly & 35 0 ety O Sbmaf 4 g oSl glio plo & o @ pras
005 48,5 a3 prdaw Sy > dakab oS el Jimgiy ) 3 03 Sk Je 53 e plosl ead mblio ple
O ySdimgh Cpiomed 9 4Ll Jue 4 (Iase) algl Slge ool (lo 5 (SEAS ael 487 345 o Sl ]

K5 s ) Jae 31y 95065 majei piSu Wl

&bo

ool 0,505 laladl dalllas (WWAS) aiaos o Sl 313 100 ¢ obgnte hasdliye  oMSOB Slis ¢ opauldl o o3} 5]
il o i Copde (Mol s S rogd G @lee 1 )Y

ixio Co o dolilad . LB, ol 0y o6 Copie > GuayY lambll canas, 5 oLk (YA0) Lo e ¢ ¢ )ol
YE =E (YA) VY oMl Ol olKitils

WL 0,255 (ol digy S pand L(IYAY) on] jg 050 (g {op Al M S (6 puiddd o> ©gunio ¢S ol
YY5

sslae P u».pb 03505 Cag ko LSL“’w-.’.b‘)l{. ol uLvO 143‘5) JJ}G .(\\”‘\\c) R SO §ppnd (€ 00 VN d]}"j)fu?

TN (VNF s olo o gladlaio g (g pad (50406 ) (ol pedladis Judoo a8 50 )8 (WAL Jhaidwl s

Slso el 0285 6)inl 2 e sl o (YY) a5 (IS 300 L1 oM agemdlise (2 MS06 olio
Ol g5 (slmsygl b (e Jgi Costie laeS b taallas 3590) (656 (slaSus Julos anls jleslazul b olie
DOF-OYD (V) £ o o o podo ()55l

2 b el 0y (ol Jae )] (IWAY) izme dow (631w &y guaio ¢ oo (U yhosme (62 03l 85 ola ¢ oola yb
YOY-YYD (¥) Vo inio Gy pilo . ool oliwl ol canio

3 Slass oo 13 Y (30 0355 oo 3,89, Sbel o (ITAF) ol ol 8 1D oMot chpml
AYE =AY (F) Y inio Co o 0ylixe A (6365 paencd S SGST 3,00 55k

3 el 0,555 S e (c13,S5 gy (6 5lode LSS (ITAF) wusld ¢ )i faabld 03}59,95 fhuman o6 yino ¢ silaran codlj 518
Y ol Cu o doliiing s Lol &S 1 )3 andli Kis (6 S el (SSS ool b z,Y oproli 0,005 LB
AYE - (1Y)



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo YA

0,5 3 S ol Obl slayline (saasy 5 (ololid (V¥A0) esdlie ¢ oMGB Sl el ¢ s)ls dlHremxe
Yo VY (DY o slod )l o ldac 1 guios dlo (IS 2 g 2lie mlio 163y90 adlllas) 2)Y (ol

References

Abbas, J. (2019). Impact of total quality management on corporate sustainability through the
mediating effect of knowledge management. Journal of Cleaner Production, 244,
118806.

Akbarzadeh, Z., Safaei Qadiklaei, A., Madhushi, M., & Aghajani, H. (2017). Study of Large
Supply Chain Measures in the Dairy Industry. Second International Conference on
Industrial Management. Babolsar. (in Persian)

Alharbi, K., Al Matari, E. M., & Zein Yusoff, R. (2016). The Impact of Total Quality
Management(TQM) on Organizational Sustainability: The Case of the Hotel Industry in
Saudi Arabia. The Social Sciences, 11(14), 3468-3473.

Alfalla-Luque, R., Machuca, J. A. D., & Marin-Garcia, J. A. (2018). Triple-A and competitive
advantage in supply chains: Empirical research in developed countries. International
Journal of Production Economics, 203, 48-61.

Amiri, M., Hosseini Dehshiri, S.J., Yousefi Hanoomarvar, A. (2018). Determining the Optimal
Combination of Larg Supply Chain Strategies Using SWOT Analysis, Multi-criteria
Decision-making Techniques and Game Theory. Industrial Management Journal, 10(2),
221-246. (in Persian)

Anwari, A. (2016). Design and ranking of LARGS paradigms in competitive supply chain
management. Journal of Industrial Management, 11(38), 69- 76. (in Persian)

Azevedo, S. G., Carvalho, H. and Cruz-Machado, V. (2011). The Influence of LARG Supply
Chain Management Practices on Manufacturing Supply Chain Performance. Conference:
International Conference on Economics, Business and Marketing Management —
CEBMM, Shangai, China, March 1-6.

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2016). LARG index: A benchmarking tool
for improving the leanness, agility, resilience and greenness of the automotive supply
chain. Benchmarking, 23(6), 1472-1499.

Azevedo, S. G., Carvalho, H., Duarte, S., & Cruz-Machado, V. (2012). Influence of green and
lean upstream supply chain management practices on business sustainability. |EEE
Transactions on Engineering Management, 59(4), 753-765.

Azevedo, S. G., Govindan, K., Carvalho, H., & Cruz-machado, V. (2012). An integrated model
to assess the leanness and agility of the automotive industry. Resources, Conservation &
Recycling, 66, 85-94.

Azevedo, S. G., Govindan, K., Carvalho, H., & Cruz-machado, V. (2013). Ecosilient Index to
assess the greenness and resilience of the upstream automotive supply chain. Journal of
Cleaner Production, 56, 131-146.

Besseris, G.J., & Kremmydas, A.T. (2014). Concurrent multi-response optimization of



4 ) o,w‘\Y b)sb‘\‘"iﬂ (RO S g0

austenitic stainless steel surface roughness driven by embedded lean and green indicators.
Journal of Cleaner Production. Available in: https://doi.org/10.1016/j.jclepro.2014.05.074

Boukherroub, T., Ruiz, A., Guinet, A., & Fondrevelle, J. (2015). An integrated approach for
sustainable supply chain planning. Computers & Operations Research, 54, 180-194.
https://doi.org/10.1016/j.cor.2014.09.002.

Bourlakis, M., Maglaras, G., Gallear, D., & Fotopoulos, C. (2014). Examining sustainability
performance in the supply chain: The case of the Greek dairy sector. Industrial Marketing
Management, 43(1), 56—66.

Cabral., I, Grilo, A. & Cruz-Machado, V. (2012). A decision-making model for Lean, Agile,
Resilient and Green supply chain management. International Journal of Production
Research, 50 (17), 4830-4845.

Caiado, R. G. G., Quelhas, O. L. G., Nascimento, D. L. M., Anholon, R., & Leal Filho, W.
(2018). Measurement of sustainability performance in Brazilian organizations.
International Journal of Sustainable Development and World Ecology, 25(4), 312-326.

Caldera, H. T. S., Desha, C., & Dawes, L. (2017). Exploring the role of lean thinking in
sustainable business practice: A systematic literature review. Journal of Cleaner
Production, 167, 1546-1565.

Carvalho, H., Azevedo, S. G., & Cruz-Machado, V. (2012). Agile and resilient approaches to
supply chain management: Influence on performance and competitiveness. Logistics
Research, 4(1-2), 49-62.

Carvalho, H., Azevedo, S. G., & Machado, V. C. (2013). An innovative agile and resilient index
for the automotive supply chain. International Journal of Agile Systems and
Management, 6(3), 259.

Christopher, M., & Peck, H. (2004). Building the Resilient Supply Chain. The International
Journal of Logistics Management, 15(2), 1-14.

Ciccullo, F., Pero, M., Caridi, M., Gosling, J.,, & Purvis, L. (2017). Integrating the
environmental and social sustainability pillars into the lean and agile supply chain
management paradigms: A literature review and future research directions. Journal of
Cleaner Production, 172, 2336-2350.

Das, K. (2018). Integrating lean systems in the design of a sustainable supply chain model.
International Journal of Production Economics, 198, 177-190.

Do Rosario Cabrita, M., Duarte, S., Carvalho, H., & Cruz-Machado, V. (2016). Integration of
Lean, Agile, Resilient and Green Paradigms in a Business Model Perspective: Theoretical
Foundations. |FAC-PapersOnLine, 49(12), 1306-1311.

Duarte, S., & Machado, V. C. (2011). Manufacturing paradigms in supply chain management.
International Journal of Management Science and Engineering Management, 6(5), 328—
342.

Espadinha-Cruz, P., & Cabral, 1. (2012). Information Model for LARGeSCM Interoperable
Practices. 34 th International Conference on information technology interfaces, 23-28.
Zagreb: University Computing Centre - SRCE.



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo Ve

Fang, C., & Zhang, J. (2018). Performance of green supply chain management: A systematic
review and meta analysis. Journal of Cleaner Production, 183, 1064—1081.

Farhadi, F., Taghizadeh Yazdi, M.R.,, Momeni, M., & Sajadi, S.M. (2018). Providing
Sustainable Supply Chain Agility Model in the Brick Industry of Isfahan province.
Industrial Management Journal, 10(3), 335-352. (in Persian)

Flumerfelt, S., Siriban Manalang, A.B., & Kahlen, F. (2012). Are agile and lean manufacturing
systems employing sustainability, complexity and organizational learning? The Learning
Organization, 19(3), 238-247.

Foo, P.Y., Lee, V. H., Tan, G. W. H., & Ooi, K. B. (2018). A gateway to realising sustainability
performance via green supply chain management practices: A PLS—ANN approach.
Expert Systems with Applications, 107, 1-14.

Geng, R., Mansouri, S. A., & Aktas, E. (2016). The relationship between green supply chain
management and performance: A meta-analysis of empirical evidences in Asian emerging
economies. International Journal of Production Economics, 183(A), 245-258.

Gary, L., Amos, N. H. C.,, & Tehseen, A. (2018). Towards strategic development of
maintenance and its effects on production performance by using system dynamics in the
automotive industry. International Journal of Production Economics, 200, 151-169.

Garza-reyes, J. A., Kumar, V., Chaikittisilp, S., & Hua, K. (2018). The effect of lean methods
and tools on the environmental performance of manufacturing organisations.
International Journal of Production Economics, 200, 170-180. https://doi.org/10.1016/j.
ijpe.2018.03.030

Ghasemiyeh, R., Jamali, G., & Karimi Asl, E. (2016). Analysis of LARG Supply Chain
Management Dimensions in Cement Industry (An Integrated Multi-Criteria Decision
Making Approach). Journal of Industrial Management, 7 (4), 813-836. (in Persian)

Ghazizadeh, M., Safari, S., Norouzzadeh, F., & Heydari, G. (2015). Integration of supply chain
management approaches in the form of LARG supply chain using Multi Attribute
Decision Making Techniques in Saipa company. Journal of Executive Management,
7(14), 113-134. (in Persian)

Govindan, K., Khodaverdi, R., & Jafarian, A. (2013). A fuzzy multi criteria approach for
measuring sustainability performance of a supplier based on triple bottom line approach.
Journal of Cleaner Production, 47, 345-354.

Govindan, K., Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2014). Impact of supply
chain management practices on sustainability. Journal of Cleaner Production, 85, 212—
225.

Govindan, K., Khodaverdi, R., & Vafadarnikjoo, A. (2015). Intuitionistic fuzzy based
DEMATEL method for developing green practices and performances in a green supply
chain. Expert Systems with Applications, 42(20), 7207-7220.

Henao, R., Sarache, W., & Gémez, 1. (2019). Lean manufacturing and sustainable performance:
Trends and future challenges. Journal of Cleaner Production, 208, 99—-116.

Iranmanesh, M., Zailani, S., Hyun, S., Ali, M., & Kim, K. (2019). Impact of Lean
Manufacturing Practices on Firms’ Sustainable Performance: Lean Culture as a
Moderator. Sustainability, 11(4), 1-20.



k3] \o,w‘\Yo”aA\"iﬂ‘Wcﬁﬁ.\n

Jakhar, S. K., Rathore, H., & Mangla, S. K. (2018). Is lean synergistic with sustainable supply
chain? An empirical investigation from emerging economy. Resources, Conservation and
Recycling, 139 (August), 262-269.

Jafarnejad, A., Safari, H., & Mohsseni, M. (2015). Analysis of Relationship Between Measures
of Supply Chain Management Paradigms and Functional Criteria with Structural
Interpretative Modeling Approach. Journal of Industrial Management Perspective, 18
(2), 9-31. (in Persian)

Kafa, N., Hani, Y., & El Mhamedi, A. (2013). Sustainability performance measurement for
green supply chain management. IFAC Proceedings Volumes (IFAC-PapersOnline) (Vol.
6). IFAC.

Klassen, R.D. (2000). Just-in-Time manufacturing and pollution prevention generatemutual
benefits in the furniture Industry. Interfaces, 30 (3), 95¢106.

Kiiciikbay, F., & Siiriicii, E. (2019). Corporate sustainability performance measurement based
on a new multicriteria sorting method. Corporate Social Responsibility and
Environmental Management, (October 2017), 1-17.

Labuschagne, C., Brent, A. C., & Van Erck, R. P. G. (2005). Assessing the sustainability
performances of industries. Journal of Cleaner Production, 13(4), 373-385.

Luthra, S., Garg, D., & Haleem, A. (2016). The impacts of critical success factors for
implementing green supply chain management towards sustainability: an empirical
investigation of Indian automobile industry. Journal of Cleaner Production, 121, 142-
158.

Maleki, M. & Cruz-Machado, V. (2013). Supply chain performance monitoring using Bayesian
network. International Journal of Business Performance and Supply Chain Modelling, 5
(2), 177-197.

Mathivathanan, D., Kannan, D., & Haq, A. N. (2018). Sustainable supply chain management
practices in Indian automotive industry: A multi-stakeholder view. Resources,
Conservation and Recycling, 128, 284-305.

Mohammad Nejad Chari, F., Safaie ghadikalaii, A. (2016). Identification and ranking of
selection criteria for suppliers in the supply chain (Case study: Kaleh Food and Dairy
Industry). The Journal of Operations Research in its Applications, 13 (4), 120-103.
(in Persian)

Muduli, K., Govindan, K., Barve, A., & Geng, Y. (2013). Barriers to green supply chain
management in Indian mining industries: A graph theoretic approach. Journal of Cleaner
Production, 47, 335-344.

Orji, L. J., & Liu, S. (2018). A dynamic perspective on the key drivers of innovation-led lean
approaches to achieve sustainability in manufacturing supply chain. International Journal
of Production Economics. Available in: DOI:10.1016/J.1JPE.2018.12.002.

Pagell, M; & Wu, Z. (2009). Building a more complete theory of sustainable supply chain
management using case studies of 10 exemplars. Journal of Supply Chain Management,
45(2), 37-56.

Parveen, C. M., Kumar, A. R. P., & Narasimha Rao, T. V. V. L. (2011). Integration of lean and



w255 33 Y ol 05 Cuprdo (SWoged (sl 2,Shos (s ,1 Jo VEY

green supply chain - Impact on manufacturing firms in improving environmental
efficiencies. Proceedings of the International Conference on Green Technology and
Environmental Conservation, GTEC-2011, 143-147.

Qorri, A., Mujki¢, Z., & Kraslawski, A. (2018). A conceptual framework for measuring
sustainability performance of supply chains. Journal of Cleaner Production, 189, 570-
584.

Rajeev, A., Pati, R. K., Padhi, S. S., & Govindan, K. (2017). Evolution of sustainability in
supply chain management: A literature review. Journal of Cleaner Production, 162, 299—
314.

Rachid, B., Roland, D., Sebastien, D., & Ivana, R. (2017). Risk Management Approach for
Lean, Agile, Resilient and Green Supply Chain. International Journal of Economics and
Management Engineering, 11(4), 749-757.

Ruiz-Benitez, R., Lopez, C., & Real, J. C. (2019). Achieving sustainability through the lean and
resilient management of the supply chain. International Journal of Physical Distribution
& Logistics Management, 49(2), 122-155.

Resta, B., Dotti, S., Gaiardelli, P., & Boffelli, A. (2016). Lean Manufacturing and
Sustainability: An Integrated View. Advances in Production Management Systems.
Initiatives for a Sustainable World, 659-666.

Ruiz-Benitez, R., Lopez, C., & Real, J. C. (2018). The lean and resilient management of the
supply chain and its impact on performance. International Journal of Production
Economics, 203, 190-202.

Safaei Ghadikilai, A., GholamReza Tababar Div Kalayi, Z. (2014). Definition of a framework
for assessing the sustainability of food supply chain using the Fuzzy Network Analysis
Process (Case study: Selected companies producing meat products in Mazandaran
province). Industrial Management Journal, 6(3), 535-554. (in Persian)

Shafig, M., Lasrado, F., & Hafeez, K. (2017). Total Quality Management & Business
Excellence The effect of TQM on organisational performance: empirical evidence from
the textile sector of a developing country using SEM. 3363 (February).
https://doi.org/10.1080/14783363.2017.1283211.

Thanki, S., & Thakkar, J. (2018). A quantitative framework for lean and green assessment of
supply chain performance. International Journal of Productivity and Performance
Management, 67(2), 366—400.

Vanalle, R. M., Ganga, G. M. D., Godinho Filho, M., & Lucato, W. C. (2017). Green supply
chain management: An investigation of pressures, practices, and performance within the
Brazilian automotive supply chain. Journal of Cleaner Production, 151, 250-259.

Wu, C-R., & Chang, C-W., & Lin, H-L. (2008). A Fuzzy ANP based Approach to Evaluate
Medical Organizational Performance. Information and Management Sciences, 19(1), 53-
74.

Zebardst, E. (2001). Application of Hierarchical Analysis Process in urban and regional
Planning. Fine Arts, 14 (10), 13-21. (in Persian)



