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Abstract

This research deals with resilient supply chain in Iran Khodro Company. The
current study was undertaken with the aim of enhancing the resilience of supply chain
against environmental disturbances in Iran Khodro Company. To serve the purpose, a
number of strategies were determined that can prevent company’s viable production
breakdowns or can instantaneously resume production more adequately after probable
breakdowns. The causal relationship among the strategies were also investigated. The
population of this research included managers and experts in logistics and planning
departments of Sapco Company. Initially, all 12 failure modes that have the potential
of breading down the production chain were identified through literature review and
expert opinions. Failure Modes and Effects Analysis (FMEA) and Failure Anlayisis
after Occurrence (FAAO) were employed to determine supply chain resilience
strategies prior to and following failure, respectively. Moreover, the relationships and
reciprocal effects among the identified resilience strategies were explored using
Dematel technique. Experts determined four high risk failure conditions with the
highest Risk Priority Number (RPN); using FMEA techniques, they also identified 21
strategies that could promote resilience in the company’s supply chain as well as six
of the most effective strategies using FAAO techniques.
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c1|c2|c3|ca|cs|ce|cr|cs|co|ciofcii|cizfcia|ciafcis|ciefciz|cis|cio|caofcar|caz|cas|caa|cas|cas|car

C1 0.00 | 0.09 [ 0.04 | 0.02 | 0.00| 0.07 [ 0.09 [ 0.07 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.00 | 0.04 | 0.09 | 0.00 | 0.02

c2 | 0.04 | 0.000.04]0.000.04] 000 0.02]0.00]0.00]0.00]0.00| 0.00]0.00 | 0.09 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00

c3 0.02 | 0.07 [ 0.00 { 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.04 | 0.00

c4 | 002 | 0.00f0.00|0.00f0.00]| 000 0.02]0.00]0.00|0.00]0.00| 0.00]0.00 | 0.07| 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00

C5 0.02 | 0.07 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

c6 | 0.04 | 0.00(0.00|0.00f0.00|0.000.02]0.00]0.00|0.00]0.00|0.00]|0.00 | 0.09] 0.00 | 0.04 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00

c7 0.07 | 0.02 [ 0.00 [ 0.02 | 0.00 | 0.04 [ 0.00 | 0.00 | 0.02| 0.02 | 0.02 | 0.00 [ 0.02 | 0.09 | 0.00 | 0.04 [ 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.04 | 0.00 | 0.04

c8 | 0.00 | 0.00(0.00|0.00f0.00|0.020.00|0.00]|0.00]|0.02]|0.00| 0.00]0.04| 007 | 0.04 | 0.00]| 0.00 | 0.04| 0.00 | 0.00| 0.02 | 0.04 | 0.09 | 0.00 | 0.00 | 0.00 | 0.04

o] 0.02 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.02 | 0.02 | 0.00 | 0.09 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.02 | 0.09 | 0.00 | 0.07 | 0.07 | 0.07 | 0.09

c10 | 0.02 | 0.00( 0.00|0.00(0.00|0.00]0.02|0.02]|007 000|002 000|000 | 000|000 0.00| 004 000|000 000|000 007|002 0.04) 007 | 0.00] 0.07

C11 | 0.04 | 0.00|0.02| 0.00 [ 0.00 | 0.00 | 0.04] 0.02 | 0.04 [ 0.02 [ 0.00 | 0.09 | 0.09 | 0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

c12 | 0.0 | 0.00( 0.00|0.00(0.00|0.00]0.00|0.00]|0.04| 002|002 000|004 | 0.04]0.000.00]|0.000.00]0.000.00| 0.00 [ 0.00| 0.02 | 0.00 | 0.00 | 0.00 | 0.00

C13 [ 0.04 | 0.00 0.040.00( 0.00 | 0.00 | 0.040.00|0.02 | 0.04 | 0.07 | 0.04|0.00  0.09 | 0.00  0.00 | 0.00  0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.04  0.00 | 0.04 | 0.00 | 0.00

C14 | 0.07 [ 0.090.00| 0.04 [ 0.00 | 0.07 | 0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.00 | 0.09 | 0.04 | 0.02 | 0.02 [ 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

C15 [ 0.00 | 0.00 ( 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00  0.00 | 0.00  0.02 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.04 { 0.00 | 0.00 | 0.00 | 0.00

C16 | 0.07 | 0.04]0.00| 0.02 [ 0.00 | 0.09 | 0.07 | 0.00 | 0.04 [ 0.07 [ 0.07 | 0.04 | 0.07 | 0.07 [ 0.07 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

C17 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.02 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.04 | 0.00  0.02 | 0.02 [ 0.02 | 0.00 [ 0.07 | 0.00  0.00 | 0.02  0.07 | 0.04

C18 | 0.00 | 0.00| 0.00| 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

€19 [ 0.00 | 0.00( 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00 | 0.00 f 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00

€20 | 0.00 {0.00|0.00| 0.00 0.00|0.00|0.00]|0.00|0.00 | 0.00 | 0.00| 0.00]|0.00 | 0.00 | 0.00 | 0.00| 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.04 | 0.00| 0.00 | 0.00

C21 [ 0.00 | 0.0 0.00 | 0.0 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.04 { 0.00 | 0.00  0.07 | 0.04  0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

€22 | 0.04 |0.00]0.00| 0.00(0.000.00|0.00]|0.00|0.040.040.00| 0.00]| 0.0 | 0.00 | 0.00 | 0.00| 0.07 | 0.00 | 0.00 | 0.04] 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.02 [ 0.02

€23 | 0.00 | 0.000.00 | 0.00( 0.00 | 0.00| 0.00 | 0.07 | 0.00 | 0.00 | 0.00 | 0.02| 0.00 | 0.02 | 0.02 [ 0.00 | 0.02 [ 0.04 | 0.00  0.00 | 0.00 | 0.00 | 0.00  0.00 | 0.02 | 0.02 | 0.02

C24 | 0.04 | 0.00|0.00| 0.00( 0.000.00|0.00| 0.00|0.00 | 0.00 | 0.00| 0.00]|0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00

€25 | 0.04 |0.00|0.00| 0.00 | 0.00 | 0.00|0.07|0.00|0.00 | 0.07 [ 0.00| 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.04 [ 0.02 | 0.07 | 0.00 | 0.00 | 0.02

€26 | 0.00 |0.00]0.00| 0.000.000.00|0.00]|0.00|0.040.000.00]| 0.00| 000 | 0.00|0.00|0.00]|0.00| 0.00|0.00|0.00| 0.00 | 0.04 | 0.02|0.00) 0.00 | 0.00 | 0.02




VA sladA 2 lae) 8l VY 0,95 (559 0342 S o YA
e

] 0345 630> Ol ¥ ojled Joas 53 5 (T) J bl oyl

Cl|C2|C3|C4|C5|C6|C7|C8|C9[C10{C11|C12|C13|C14|C15|C16|C17(C18(C19|C20|C21|C22|C23|C24|C25|C26(C27

C16|0.10{0.07|0.01{0.03)0.00{0.11)0.11{0.02(0.07|0.09(0.08| 0.06(0.09| 0.13(0.08/0.02| 0.10{0.01| 0.00{0.00/ 0.01{0.03| 0.01{ 0.02(0.03| 0.01(0.03

C17|0.02(0.01|0.00{0.000.00{0.010.06| 0.00{0.04]0.06(0.01| 0.00{0.01| 0.01{0.00| 0.05|0.02(0.02| 0.02(0.03| 0.00{0.08| 0.01| 0.01{0.04|0.07(0.06

C18(0.00]0.00{0.00{0.00{0.00{0.00{0.00{0.00{0.00] 0.00|0.00{ 0.00{0.00{0.00{0.00{0.00{0.00| 0.00] 0.00{ 0.00{0.07|0.00{0.00{0.00{0.00/ 0.00] 0.00

C19(0.00]0.00{0.000.00{0.00{0.00{0.00{0.00{0.00] 0.00|0.00{ 0.00{0.00{0.00{0.00(0.00{0.00| 0.00] 0.00{ 0.00{ 0.00| 0.00{0.00(0.00{0.04/0.00] 0.00

C20|0.00{0.00{0.00{0.00]0.00{0.00]0.00{ 0.00{0.00|0.00{0.00| 0.00{0.00| 0.00{0.00/ 0.00|0.00{0.00| 0.00{0.00| 0.00{0.00| 0.00| 0.04{0.00{ 0.00(0.00

C24|0.05(0.01|0.00{0.00]0.00{0.00]0.01{0.00{0.00{0.01{0.00{0.00{0.00/| 0.01{0.00/ 0.00|0.00{0.00|0.00{0.00| 0.00{0.05/| 0.00{ 0.01{0.05| 0.00(0.00

€25|0.06(0.01|0.00{0.00|0.00{0.01)0.08{0.01(0.01|0.07(0.00| 0.00{0.01| 0.02(0.00/ 0.00|0.01{0.00| 0.00{0.00| 0.00{0.06| 0.03| 0.08{0.02| 0.00(0.04

€26/0.00]0.00{0.000.00{0.00{0.00{0.00{0.00(0.05| 0.01|0.00{ 0.00{0.00{0.00{0.00{0.00{0.01| 0.00] 0.00{ 0.00{0.00{ 0.05{0.02(0.01(0.01/0.01| 0.03




1Y ol Keg Glimily, pblS wedlite 1,50 g (65910 ST ! Cppuns

sbxe e o905 s oris p15

1 lxo (5 .34 5 /5 I8 51 £gazm0 € 0,lows Joo>

Solob syl | Ri+Ci Ri-Ci Sl spll | Ri+Ci Ri-Ci
(C1) 1.22 0.03 (C14) 0.50 -0.07
(C2) 0.67 -0.17 (C15) 0.31 -0.07
(C3) 0.37 -0.07 (C16) 0.31 0.15
(C4) 0.22 -0.01 (C17) 0.10 0.07
(C5) 0.24 0.11 (C18) 0.04 -0.02
(C6) 0.47 -0.09 (C19) 0.03 -0.02
C7) 0.96 -0.08 (C20) 0.03 -0.03
(C8) 0.40 -0.02 (C21) 0.03 0.01
(C9) 0.64 -0.02 (C22) 0.06 -0.01
(C10) 0.64 -0.10 (C23) 0.03 0.00
(C11) 0.76 0.32 (C24) 0.02 0.00
(C12) 0.39 0.03 (C25) 0.15 -0.03
(C13) 0.90 0.07 (C26) 0.08 0.00

(C27) 0.18 0.02

1l cute RIFCi palie bl 53 45 Lbagsilymol ¥ ojlad Jois b silas
R-Ci pslio gl 53 o5 alagszlyaal 5 (Ui 5o ol 5) o390 iS00 Jole
oo sloal (ke o 55 wlilis it U (slacopl sl 8L e
epile o aliol as j) oS slasl 4l 5 3y50, +,0 VAV das wsl e IS LLs)|
30,5 yekaie o dae Wl gl g ond Sl 3,8 Jaice BB S bl
638 55U onimy lis Wil yho e dae gy a5 lald a asel Cawd 4 s yilo
Car bl SIS 2 (Sglel slaglisl) puple saly skt L
0 ojlads IS 5 aibil do dwloe 1 s (6y0ll slas iyl oy lize clysb
ol 05 030> LS



VA sladA 2 lae) 8l VY 0,95 (559 0342 S o

0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20

R-C

0.20
0.15
0.10
0.05
0.00

-0.05%

-0.10

R-C

Cle

0.08
0.06
0.04
0.02
0.00
-0.02
-0.04

R-C

C17

c19%/
*
C18
c20

R+C

\Ye



WY ol Kerg Gliwily, oblS wedslie 15l g (6,900l S35 1 panl Cppuns

il sl dss s
0.00 Cc23
0.00 L 4
0.00
z 0.00
0.000-00 0.01 0.02 0.03
0.00 *
0.00
Rec 24
bl Culs
0.01 c21
2
0.01
z 0.00
0.00 0.02 0.04 0.06 0.08
-0.01
-0.01 @
ReC 22
CowSod Cadnd
c27
0.03 .
0.02
0.01 €26 /\
Q 0.00 *
& 001000 005 010 015 0.20
-0.02
-0.03
-0.04 C25
R+C

P 52 G9! 25T S =0 0jland JSUS



VA sladA 2 lae) 8l VY 0,95 (559 0342 S o vy
I —

266 5 5 blize @yl on el 5l By ojles JS3 L Bollas

9 S & dogs L 1Y bl e 20)lS) g0 4 S0Se  nsliil By

0B ol » 18T L olg o S0 2 gl slacsplil dgysb
Dged Cugi 1y 1500 sla sl ] ( asuin Sl ablie )

S 35 4o 9 S
o lojls 3 (655l (slacs el (Lol jolate 4 iliseo Clidos (5Sb
Oladss pl 5l el g bl .l o plodl liasee auwsy (gyglol Jao (Shb o
o gy 5 6xglol s plytel s sl Jred 9 FAAO g FMEA S
Comyle o WD gy 5l ookl b (WAY) 1500 5 458 cowl 03,55 eolitwl Ll
Ol 9 53,8 &) lnl 9y o 3 (el 0,255 (Gylob sy (orde
izl ilaw gl g obae > Gpdlasl plai Jeles Sy a5 L0b
blg blas o 1) olpl (69098 oo ilgi 0 (g)Ken o Gllail culld ol

(VWAF) (umo g 3l550mr il plculdy g slol Cims (g8 51y Closs
el 0205 CBMS] g ISy g 03905 (s ol 012255 13 |y (659l poaie
g 25 oS Bl ol el 05 3 3,Skes 390l |y sty Coles
Sl ol Cagr 20U 1 1l dawgy Wt mrenas Jao S5 (Y40) ,500
s  awl p sl pas & b ) oges el slao s (ol
9 Py Hiler Glles (S 5 (Foias 5 (b (bl cle 4 ore
63,8 (dinryd 5 bl 1) el 0505 6yl (slajluotaslys (VoVF) 50
3,8 Laseiio |y Bajlokialg cym ol 6y S¥olno o ) 03lits] L (g 5
94525 |y col dlge (11 &S oS g el 0,295 (V2 F) V9265 50 g gluie
5 sl g W I8 p 050 1) el 0pei (ygll g W3S Lo

1.Mensah & Merkuryev



WY ol Kerg Glimily, oblS wedlite 1,50 g (65910 ST ! Cppuns

Vol 5 95 0l W) S e (K WSy 5l oSl 4 45 |, udtio (gl
5033 )15 cigasl 3590 1y (el 010055 42 Lo ye Mg CanSi Sy J S (V1Y)
P aapy dgw a4 oliwd Bun b el oyod; cladly o adei Cuxlad pus
Vgl 3) iy |y (il ad Slslre g S5 pipeUl b el 0y
Sly ass oS S8 )" adg aoly o el slacnSs (g5, 2 (Y0)0)
sl 03,8 38 yoi dale dw (Dbl Gloj 4 ) (g%e 9 Ungs (99,095 St
S il ol dlbjlas ot Gan b s > (Y)5) T,
wsl Gl gloj Job > b rnd 9 (265 Gl wspdidlas] clapasls
site gy b slagpadls Woamsly i falf cudsS 5 (9000 slapadls Ll
Gan b s 3 (YY) Tl 500 g odlil 5,8 )15 S0 ity dog 2)50 L
Sabl)> poregll ayy GBI S o Shos 0 LS sl posige o
oy b S it 650k 5 phdlasl (2 )l S anlejlurgs
il (539l oige 31 S a2 LSy (65l usdige 0gMle 4y 505 5,Slas
A5 5l 3o cp i Seap & (VIY) ll)l8 alewg 4y oad plonl oS
(S Gl 955 (wted b GEAIS el Jelse Al oyl iS4 i
ol Glus olge S OMSie wYpile o3 (Jb mbe 398
S5 4 g yid pas (Sl (G958 (195 oyt )3 el CleMbl ol yiie
SVl gl 4 Vs U8 5 Jeo oloj 5 Cawpdlb saisle) (KIS glse
G5 cpl p WAd (Byme Wede plojle My By 4 e & CusSl
93] sl ES el b 35T S bl i) rslacs
G)lge di LS oy0 0D ise dwgi-¥ Cilanio b aie 5 owel-Y b b
Al (oS @ ojluA glil AU Ay Blal e b sl cniojli—F
o g anlyd 5l Slaio VY LT ials=)) cale g b3 &jlee—) e S35yl

1.Shu etal.
2.Matsuo
3.Rajesh
4.Azadeh etal.



VA sladA 2 lae) 8l VY 0,95 (559 0342 S o 1v¢
I —

Sl el 0755 )3 )50 AnsgimVF (el 055 S S Sin WY
olye 4 WS p (die CypemVF Cilate 8 5 Joam10 Sy 2l 4 S8
sty By lacslinl ol jl Sy S0S yme ol slaigyl
e 9 IS Coge a wr 500 slagplil g er Sl B ot
bl glojm) ideld (VoY) selg)lS” 35 (pglol (sl jial)l ilond (Byne
Sohb ¥ ogMe pols suisd ) Lol ] 03g) Cunsid ai-Y g Jooo asliwl =Y
55 caSs gy Jlonl 5 bil anje (bl CunS slagell 39 syl
scalsd 5 bogls aods b 4 V-0 o)led Joir W8)S )15 ) 3)90

A o Hlis iz ldiote lawgl odd plodl liuiss S by jols sudss

ol 5udod b ogles

ol aiod U bealud

Jlw

Gr“ / “a

Sy P ol
L T

Sy 5 Bt S Gyl

slacs 3yl

S sl ogrde Jio 359 53 2
13,8 ) el 000 slaSian; mli
3,5 s d)ﬂgl}‘ sl g

R S
s

Sl G 9 28 ST B>
oud il gly Sl s,
oslial e Lyls > cankd
God b oawlie (0 g Cuwl ol
250 gl el b & ol
Febl 9> 4 b B )S )8 ow)p
il 5 cwsd cud gylol

ol Bl y

CanSid Gl sl ey oo 93 2
5 Cowsd Vb 5 cwss 5l bk
el 0555 > ks 5y 2 o

ool 485 )5 Jlo g 25 3,90

S
RULN

5 0wl 0355 5yl (g,S0jll
gl o bl el
o0l 0y gl 5 (St
S el g gLl B

i) S ()

Llg, 5 05l 030555 ()5l oo polis
2 Gl agrde Juo &)l g Ll
Cawl 039y S yidio 3,855 9 yb

slably

2 OhlSen g gally)lS Bidos AST
5 Sl g gl o blsl sl
oSl Glagasls » L
g el g o3 (el oy
oad wole 6)9&“15 s sl
Sge by il gloj ccwsis
59)&; & Cwl o2l )‘)5 =03
dy90 ) Cunsls 5l (gdg00me Y-

ol 00l |3 alas Mo

5 s OVl G5 g3 b dogs

salg,8
RULT




\vo C")MS L‘,M‘s) p.bl;

wedslie 15l g (6,900l S35 1 panl Cppuns

slaapliel gbgjy ous pae
Je 5l odlimul pas g (gyglls

layell porde p B85 3 pn 425
9 CanS iz Y O ‘d)gigb‘

e S MP Sl k%l\[-)l:w Jae 0 9 aglob slagsplyinl s o e
seIg) e ) (cogpde Jae - gl ospie
s OWolae Jao 1 ool | clajlosiely 5 cudad pie (g9, 1ST
s Wnjloszally o Joles 3 (ISM) | lsls Loty 5 (gl (cslocssl i) '
e 35 2 Wl o BB By | b egrae Gl )5 ol e | YN i
chiens 9l sl B padls e hEs
35 33 2 )3 (el 055
b g9y 2 @S ol ol 4SB
5 SNl lapiuw  Cwsd Sbepliwl 5 cuss oVl »
pis sl o3 epmle cladles | g0 b 3 ek ) il 5 ool | YoAF ¢
Sl sl Sp 4 2y e 5y
5055 0 5 Thute §ui3
by 55 il e 5l ookizl
Sy e | s e i s B
& pi = ) ) )9 o I H N
) 56 pie Sen 5 s Sl pusd 5 Cobd pac gyl | YN0 Sen s
Jae @) pae g (opglbioslayial)ly 9t
S5 ospie
Gl s plyol e pas
5 el bl el 5 sl | oo 5 b lacass g5y AT Ya il
2P Gl (ogrbe Jio &) pas Gy Cato ) Cusls jl bk
il s
5 sl lacsplinl s pac
P Sl agde Jbo @)l pic Sl slaybas g (659l s | VY =
ol s
5 Ealel oyl gy pae o3l
2 9l SlagsFlel o pie | 305 5 5 gl 3Slas | YWY s
o g 0303l 3o e
5 ool ol oy pie | cuks oVl S 9 g
Slaslisl 0l omS P | g gl agtide Csple b Je il 558
g AEsSE G el | s Ll el ™ ohen s
ofSes $ilhydgs
b sleilhned G5 S pas | g el o ) sl parie e
e 5 305k 32855 50 65l |l o005 NS g ISy Loy rar 15y
~dasuiio ol g yiwl) o jlosieilgs 0gMsy (Swwxo g

0o 03255 6 yol (o ol L) sl




VA sladA 2 lae) 8l VY 0,95 (559 0342 S o 11
I —

g 39108 (S b &y Cund 9398 ol €855 Bl ol jglaie 4,
S9d e Mg bl )3 g7 4 e & Sl 5l £989 5l by 5 3l
dwg Ghytelp polale pes 4 235 SBul oue bl Ll
5 ool sloojon 5 Ll b 530 bl Giljdl 5 (Situcd (sloojgs )5 (B LS (el
U 2yS g 2l (n iRl g cilasio 330 J& 5 Joo (j2)20l 0 09Mle &) Syt
23 gl Slse (S g 1l iy el 0285 )3 sy lisell B L eyl ol
Cer @loyll ol el iz o5 > STl 3lis] a8 5008l €8y
Coygo 3> BRI ol ol ol 3988 Sl s 5 wpe BV Cdge 6D
CuSs g5y Jlol A 5 ety sl (bl sl syt Coo b (S 58
Pl S A8 (al byl (Sog3l e (5320000 & Gyge y3 b AnlgS il
llesdo LB s & |y (BaS el dBge 4 hips paSls (5o s 05
ohg & ol o) 0 4 olee g5 0lnl CSHE S Gige 0 A il
sl (35390 lime o I BAiS ppol clacadlad s il 1) B S ey
9 0lRl S8 08 )l ot il bl Olidad g dlge (S Cunsg g baylil )
lgty e 3)lge 3 b dmgs g Bl |y ity g o 3Sole GBS el 2l
@ e o pdy Blasl Wy wiase (Al L sles S gle CauslS g3 |
Gy & g 4y Vb &858 cpl (Sl 58 933 0lnl €S8 Mg asly
& > deuly pbyiie GOl plug dlex | ase slacS o lsl 4 Wlgice
dylge 33 b 03)S dyliiliwl o Salas B 1y dlge 5 lial Wb g)055 ol €8 i 0gMe
Mol asliy )0 @y Clyusd 9 00,5 odlaiwl o)lulinl Cledad Ll 51 Wil atie
Sy i el 0285 20 Sl 35505 b tyles ol Lol Lyl by caslize
o JB g Joo plu 3,50 0 250 doojt ol slacyje Sl Wlgi e 9,055
ly (Sdly Olyjia (59 p I o by (Sl slagsk 15 L olse
Sy Ll ]y dBge 4y J1959 pas Sy (Sl g e SV gae g 3l
b Sy Cupdo gloishd b 38 ) (e lacwSs glgl b ablie
oyt 4y (Saadl @lge 5 Wyt B 29 dbml 9,055 lnl 3 gl Gleybd
Gl o 4y Sl 935l €83 (5L yll g Ll Sy oo



WY ol Kerg Glimily, oblS wedlite 1,50 g (65910 ST ! Cppuns

ExSN @ ol 35 ol oSS, Sl Sy g ady) Sl A5 Bl
dawgs g JENIS ol (Sl (595 9 Bge kS S 5 CudS Sy (slad S,
Il NS s o (el sy S e e L g3 L)
9 el

9993l pl 8y Jbo Mo wi odly LS Baiod cpl 0 AT 45 len
Olrde sslite (ped 4y 9 ol Al blas 5 JMS] g i g s Bl o0
Sl > Gilipgs gole 5 Shp eSS L g)len wlgie 595 ol
oialS laculus Mol eus jd sl awsly heyd (oli8l 5 365 5L Ay
b3y (9,8 e Sl (oS0 4 (ol 4 e Wi e 935 0lpl €855 0 e
Sl 51 (olyaiwl 5 (yo9y8 53 ggite (sba Jde dbul ogMe 4y Db >y 4 (3D
@ G 393 Sl 4 Wlgy U 095 cage ) €850 nl (Sl Jialj8l wlos o
OoRIBl g babje als jshaie 4 S Ole e lyiie 5 008 Joo (bt
byl cass Vb ple aslen g plosl il B suse wsipe BL )8
Ce gy il8l g CunSll gods Jlain! LinlS 4 Wilg o Sy Copie lodbd
ol Ale S i dilise glajisu j3 ledbl Canypl by 48T ST S5k
29 9395 0lpl Mg )3 ))Se a9y o Sl (S W5 g YIS L
o5 0 B el drwg Wb bewSs ol sbul Ky il ok 4
OBNES ol 039 4 el oy IS )3 WD e 48 ploul GleMbl (g5l
Oygpe )Nk Qe gl CleMbl Cypde g marad 3 9 b Rl
iy 3l b g 39 ploul sl sealy J S cas 1l 9 dlge (s5lod it 38
ooy 33l 5 gl kS islby 205 5 o8 ) (9 pasie § Gyl
S pll |y aaiie loldl cunslls G0 plEn 10 g o Cunsls £o8

o3l ol cas 4 a8 wmd o ol G5 pl FAAOD ST (395
i 1S 45 adgl dlge S Jlas canSd cls &y Cans gpsi ol €858
3aste slagsplyial B ol 5l poglhe b J8 b 4 cansls obik g 1l e
Liolgh 53 Ml A Sy eSSl S5 1 A SIS el 13 33,5 3l



VA sladA 2 lae) 8l VY 0,95 (559 0342 S o YA
I —

Ll 3ol (S Jlaws Cule) b s (S a5 S Bl 58
WS calby (o pasiie g CwSS g b Gl o pem) (e eimen Nigd
Slgs o CunSs £3589 o) b agalse 0 paass MolS Cjso & byl
Conl 0d ad by ol 4 s ol ) a8 FAAO SisS 1 aolitw] il dubo jluw
SPC iS5 5l oolil ogde 4y a3l e jhons 5 oS Mo o 3 Wl o
(S dgute b & g 2,5 J S €0 |y Sy SV guae 5 o] b il o
solKuw! j3 e oo 35 b CursS Oladad 5lige | 6 S els jelaio 4 a8 Sl
oK) Slge I B 935 olpl Mg bokas g 0aiiS el e wile il
&S Cuwl p3Y CutsS Doy @ 0l Brgudd jekaie 4 Colps jd ged dboul Jlg e
b 5 Ll Lawgs oas wg Sluls lime b canlite BAiS ueli (6085 ool y>

&3l o)l

Lyl pMel (gly (28l (o)lad 65 b B i gl



1 o, Kerg Glimily, oblS wedlite 1,50 g (65910 ST ! Cppuns

References
Ambulkar, S., Blackhurst, J., & Grawe, S.(2015). Firm’s Resilience to

Supply Chain Disruptions: Scale Development and Empirical
Examination.Journal of Operations Management,33&34,111-122.

Azadeh, A., Meydani, N.S., & Haghighi, S.M.(2017). Performance
Optimization of an Aluminum Factory in Economic Crisis by
Integrated  Resilience  Engineering and  Mathematical
Programming. Safety Science, 91, 335-350.

Azevedo, S. A., Machado, V. H., Barroso, A. P., & Cruz-Machado, V.
(2008). Supply Chain Vulnerability: Environment Changes and
Dependencies. International Journal of Logistics and Transport, 1,
41-55.

Barroso, A.P., Machado, V.H., & Cruz-Machado, V.(2008). A Supply
Chain Disturbances Classification. Proceedings of the IEEE
International Conference on Industrial Engineering and
Engineering Management.

Berle, @., Rice Jr., J. B., & Asbjgrnslett, B.E.(2011). Failure Modes in
the Maritime Transportation System: A Functional Approach to
Throughput Vulnerability. Maritime Policy & Management,
38(6), 605-632.

Blackhurst, J., Dunn, K.S., & Craighead, C.W.(2011). An Empirically
Derived Framework of Global Supply Resiliency. Journal of
Business Logistics, 32(4), 374-391.

Blackhurst, J., Craighead, C. W., Elkins, D., & Handfield, R.B.(2005).
An Empirically Derived Agenda of Critical Research Issues for
Managing Supply-Chain Disruptions. International Journal of
Production Research, 43(19), 4067-4081.


http://www.tandfonline.com/author/Berle%2C+%C3%98

VA sladA 2 lae) 8l VY 0,95 (559 0342 S o 14+
e —

Carvalho, H., Tavares, J. G., & Cruz-Machado, V.(2012). A Mapping
Framework for Assessing Supply Chain Resilience. International
Journal of Logistics Systems and Management, 12(3), 354-373.

Carvalho, H.(2012). Modelling Resilience in Supply Chain. Faculdade
de Ciéncias e Tecnologia and Universidade Nova de Lisboa.

Carvalho, H., & Cruz-Machado, V.(2011). Integrating Lean, Agile,
Resilience and Green Paradigms in Supply Chain Management.
Intech Publication.

Chopra, S., & Sodhi, M.S.(2004). Supply-Chain breakdown. MIT
Sloan Management Review, 46(1), 53-62.

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

Craighead, C. W., Blackhurst, J., Rungtusanatham, M. J., &
Handfield, R.B.(2007). The Severity of Supply Chain
Disruptions: Design Characteristics and Mitigation Capabilities.
Decision Sciences, 38(1), 131-156.

Fakoor, A. M., Olfat, L., Feizi, K., & Amiri, M.(2014). A Supply
Chain Resilience Model for Competitiveness in Iranian
Automobile  Manufacturers.  Production and  Operations
Management, 5, 143-164, (In Persian).

Glickman, T. S., & White, S.C.(2006). Security, Visibility and
Resilience: The Keys to Mitigating Supply Chain Vulnerabilities.
International Journal of Logistics Systems and Management, 2(2),
107-119.

Hanna, J. B., Skipper, J. B., & Hall, D.(2010). Mitigating Supply
Chain Disruption: The Importance of Top Management Support



16 ol Keg Glimily, oblS wedlite 1,50 g (65910 ST ! Cppuns

to Collaboration and Flexibility. International Journal of Logistics
Systems and Management, 6.

Hora, M., & Klassen, R.D.(2013). Learning from others’ Misfortune:
Factors Influencing Knowledge Acquisition to Reduce
Operational Risk. Journal of Operations Management, 31(1-2),
52-61.

Hsu, C. C., & Liou, J.J.H.(2013). An Outsourcing Provider Decision
Model for the Airline Industry. Journal of Air Transport
Management 28, 40-46.

Jafarnezhad, A., & Mohseni, M.(2015). Presenting a Framework to
Improve Resilience Supply Chain Performance. Iranian Journal of
Supply Chain Management, 48, 38-51, (In Persian).

Loh, H. S., & Thai, V.V.(2014). Managing Port-Related Supply Chain
Disruptions: A Conceptual Paper. The Asian journal of shipping
and logistics, 30, 97-116.

Mason-Jones, R., & Towill, D.(1998). Shrinking the Supply Chain
Uncertainty Circle. The Institute of Operations Management
Control Journal, 24(7), 17-22.

Matsuo, H.(2015). Implications of the Tohoku earthquake for
Toyota’s coordination mechanism: Supply chain disruption of
automotive semiconductors. International Journal of Production
Economics, 161, 217-227.

Mensah, P., & Merkuryev, Y.(2014). Developing a Resilient Supply
Chain. Procedia- Social and Behavioral Sciences, 110, 309-319.

Mitchell, G., & McDonald, A.(2015). Developing Resilience to
England's Future Droughts: Time for Cap and Trade?. Journal of
Environmental Management, 149, 97-107.


http://www.sciencedirect.com/science/journal/02726963
http://www.sciencedirect.com/science/journal/09255273
http://www.sciencedirect.com/science/journal/09255273
http://www.sciencedirect.com/science/journal/09255273/161/supp/C

VA sladA 2 lae) 8l VY 0,95 (559 0342 S o 14y
I —

Narasimhan, R., & Talluri, S.(2009). Perspectives on Risk
Management in Supply Chains. Journal of Operation
Management. 27(2),114-118.

Pettit, T. J., Fiksel, J., & Croxton, K.L.(2010). Ensuring Supply Chain
Resilience: Development of a Conceptual Framework. Journal of
Business Logistics, 31(1), 1-21.

Ponomarov, S.Y., & Holcomb, M.C.(2009). Understanding the
Concept of Supply Chain Resilience. The International Journal of
Logistics Management, 20(1), 124-143.

Rajesh, R.(2016). Forecasting Supply Chain Resilience Performance
Using Grey Prediction. Electronic Commerce Research and
Applications, 20, 42-58.

Rice, J. B., & Caniato, F.(2003). Building a Secure and Resilient
Supply Network. Supply Chain Management Review,7(7),22-30.

Sheffi, Y., & Rice, J.B.(2005). A Supply Chain View of the Resilient
Enterprise. Sloan Management Review, 47(1), 41-48.

Shu, T., Chen, S., Wang, S., & Lai, K.K.(2014). Gbom-Oriented
Management of Production Disruption Risk and Optimization of
Supply Chain Construction. Expert Systems with Applications,
41, 59-68.

Soni, U,, Jain, V., & Kumar, S.(2014). Measuring Supply Chain
Resilience Using a Deterministic Modeling Approach. Computers
& Industrial Engineering, 74, 11-25.

Starr, R., Newfrock, J., & Delurey, M.(2003). Enterprise Resilience:
Managing Risk in the Networked Economy. Strategy and
Business, 30, 70-79.

Svensson, G.(2001). Perceived Trust towards Suppliers and
Customers in Supply Chains of the Swedish Automotive Industry.



14 ol Kag limily, bl wedlite 1,50 g (65910 ST ! Cppuns

International Journal of Physical Distribution & Logistics
Management, 31(9), 647-662.

Svensson, G.A.(2000). Conceptual Framework for the Analysis of
Vulnerability in Supply Chains. International Journal of Physical
Distribution and Logistics Management, 30(9), 731-749.

Tomlin, B.(2006). On the Value of Mitigation and Contingency
Strategies for Managing Supply Chain Disruption Risks.
Management Science, 52(5), 639-657.

Torabi, S.A., Baghersad, M., & Mansouri, S.A.(2015). Resilient
Supplier Selection and Order Allocation under Operational and
Disruption Risks. Transportation Research Part, E 79, 22-48.

Tzeng, G. H., & Huang, J.J.(2011). Multiple Attribute Decision
Making Methods and applications. America: CRC PressTaylor &
Francis Group.

Vugrin, E., Warren, D., & Ehlen, M.(2011). A Resilience Assessment
Framework for Infrastructure and Economic Systems:
Quantitative and  Qualitative  Resilience  Analysis  of
Petrochemical Supply Chains to a Hurricane. Process Safety
Progress, 30(3), 280-290.

Wu, H. H., Shieh, J. I, Li, Y., & Chen, H. L.(2010). A Combination
of AHP and Dematel in Evaluating the Criteria of Employment
Service Outreach Program Personnel. Information Technology
Journal, 9(3), 569-575.

Wu, W.(2008). Choosing Knowledge Management Strategies by
Using a Combined ANP and Dematel Approach. Expert Systems
with Applications, 35(3), 828-835.



