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Abstract

The supplier selection process is considered one of the most relevant
decisions in supply chain management owing to its effect on the product quality
and buyer performance. Albiet the high volume of investment in Iran
automotive industry, and despite the importance of this industry for the national
economy, the supplier selection process in this industry has rarely been
considered. Considering the importance of the subject, in this research, the
supplier evaluation and selection in the supply chain of a company that
manufactures automotive plastic parts was conducted for the first time using the
PROMETHEE method as a multi-criteria decision-making method. By
identifying effective criteria for evaluating and selecting suppliers and
integrating them, a comprehensive application model was prepared that can
solve the needs of the studied company as a decision-making support system,
and can also be generalized as a practical instruction for other industries and
similar study subjects. In order to compare and ensure more certainty of the
obtained results, the data of this research, in addition to the mentioned method,
was also evaluated with the Fuzzy ANP method. The statistical population of
the study consists of five suppliers of BL3 polyethylene material, which is used
in the manufacture of the "right dashboard air outlet channel” (Dena caré bK
JAHADIN PARAND Industrial Company. The results obtained from bot
methods were completely similar and the suppliers of Bakhtar, Maroon, Jam,
Arak and Amir Kabir were ranked from first to fifth in both ranking methods.

Key Words: supplier evaluation and selection, Fuzzy ANP, PROMETHEE,
multi-criteria decision-making.

1. MSc in Business, Department of Business Management, Tehran Gharb Branch, Payam Noor University,
Tehran, Iran.

2. Associate Professor, Department of Industrial Management and Information Technology, Faculty of
Management and Accounting, Shahid Beheshti University, Tehran Iran.

*. Corresponding Author: h-farsi@sbu.ac.ir

(Yor)


mailto:h-farsi@sbu.ac.ir

YOV-YM.o.0o I F+F Hluali =YY als ¥ o)l V4 0,90 819 032 S e
1.Introduction

The present study seeks to design a robust decision-making support
system that offers a comprehensive framework to evaluate and select
suppliers within the automotive industry. The purpose of this research is
to first identify effective criteria for ranking suppliers, then, by using
them, evaluate suppliers employing PROMETHEE (as the main method)
and F-A.NP methods, and finally select the best supplier. Based on this,
the research topic is focused on analying the ranking of suppliers of
Jihadin Parand Industrial Company (a company that manufactures
automotive plastic parts) as a case study. The results of this research can
help managers and experts who are the decision makers of this company
in the process of updating and improving supplier selection while
changing and improving the company's strategy. Also, the research
structure, methodology, and framework can be useful for researchers and
experts interested in evaluating and selecting suppliers for other specific
industries.

2. Literature Review

Among the studies that have been conducted in recent years pertinet to
the supplier evaluation and selection scope in the field of automotive
industry, Khatami Firouzabadi and Khodaverdi’s (2012) study is
included. They chose the top supplier of the Spring part used in the Tiba
car (an Iranian Saipa product) using the Analytical Hierarchy Process
(AHP) method. Tahvili Naeeni (2017) has used the multi-criteria
decision-making techniques of DEMATEL and VIKOR to evaluate and
select the car paint manufacturers in Saipa Automobile Company. Safai
Qadikolai et al. (2017) by examining the effective factors in selecting
sustainable suppliers in Saipa Company, identified 17 appropriate
indicators. Valizadeh and Alizadeh Bermi (2017) evaluated and selected
the top exhaust supplier in Iran Khodro company by considering the risk
and using the integrated technique of DEMATEL and VIKOR.
Rahiminezhad Galankashi et al. (2016) also investigated the issue of
supplier selection in the automotive industry using the fuzzy AHP
approach. Arab et al. (2018) also identified and leveled suppliers’
resilience criteria at Avrand's Industrial Group supply chain using a

(vor)



Ol g (5 Lidl ausd 0 e Sl i (605 5

combination of Fuzzy Delphi (F-DELPHI) and Interpretative Structural
Modeling techniques.

3. Methodology

In this research, we intend to use PROMETHE and F-ANP methods to
rank the suppliers of a company that manufactures automotive plastic
parts. For this purpose, first, the proposed criteria for supplier selection
are identified. Then, PROMETHE and F-ANP methods are used to
determine the impact of each criterion in the selection and evaluation of
suppliers. In order to perform the calculations, the BL3 polyethylene
material, which is used in the manufacture of the "right dashboard air
outlet channel” (used in the Dana car) by Jihadin Parand Industrial
Company, has been selected as a sample. It is possible to get this material
from five suppliers and the suppliers of the mentioned material will be
evaluated and selected based on the identified criteria.

4. Result

In order to evaluate and select the suppliers of Jihadin Parand
Industrial Company, seven main criteria and eleven indicators were used,
among which, the criteria of cost, quality and delivery as the most
important criteria were selected according to the expert opinions of the
mentioned company. The measurement quality of this research is 92.6%,
which shows the high percentage of reliability of the research and the
accuracy of the research process. The ranking done with both
PROMETHE and F-ANP methods obtained similar results and showed
that among the suppliers of the investigated company (Bakhtar, Maroon,
Jam, Arak and Amir Kabir Petrochemicals), Bakhtar alternative has
better properties than the others, and that it is the best choice for Jihadin
Parand Industrial Company.

5. Conclusion

The present research was carried out using the PROMETHEE method
to evaluate and select the best supplier in Jihadin Parand Industrial
Company that manufactures automotive plastic parts. Visual
PROMETHEE software was used to interpret the ranking of the
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suppliers. Visual PROMETHEE software is a valuable tool for
considering the strengths and weaknesses of all suppliers in all criteria in
order to rank and select suppliers. Another well-known multi-criteria
method, that is, F-ANP was also used for the decision-making process in
this research. The ranking done with both mentioned methods obtained
similar results and showed that the Bakhtar supplier is the leader among
the five suppliers of Jihadin Parand Industrial Company which has high
scores in indicators of product price, quality assurance, order delivery
capability, order fulfillment rate and technological capability. Maron
Petrochemical was chosen as the second best supplier, the points
obtained for this alternative were slightly lower than the Bakhtar
alternative, and the road distance was considered as a weakness of this
supplier. The third rank belonged to Jam Petrochemical, which showed
prominent positive properties in some indicators (quality assurance, order
fulfillment rate, and technological capability). Arak Petrochemical was
ranked fourth, and the weakest rank belonged to Amir Kabir
Petrochemical, which clearly showed negative properties regarding
indicators and definitely does not have much chance to be selected by the
decision makers of Jihadin Parand Industrial Company. From a
managerial point of view, the results of this research can help decision
makers to evaluate and correct the alignment between the supplier
selection process and the company's strategy in the form of a decision
making support system.
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Figure 1: Research model taken from (Paula Lopes and Rodriguez-Lopez, 2021)
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Table 3: Value of weight coefficients assigned by the company experts
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Table 4: Suppliers’ marks assigned based on the Likert scale by the company
experts with respect to the criteria

S omig iy FRb oy 75 el iy iy 9o gy % g
Arak Petrochemical Bakhtar Petrochemical  Amir-Kabir Petrochemical ~ Maroun Petrochemical Jam Petrochemical
C1y ]
420 460 400 480 440 ( )JMW
Product Price
CyY) J& !
450 430 400 430 430 (CAT) 5 5 o>
Transportation Cost
CYY) oSy
483 5.00 483 5.00 5.00 (CN) el o
Quality Assurance
CYY) uiS3u gy
500 500 5,00 500 500 ( )_°““; e
Reject Rate
CYY) il 25 Cobl
350 5.00 3.08 450 400 (O s s
Delivery Capability
CYY) bl ol ¢ 5
400 500 408 500 500 (CTY) s 5
Order Fulfillment Rate
CFY ) Cum  baro 1 Clis
450 450 450 450 450 (CF) o e o i
Environmental Protection System
CFY) !
500 500 500 500 500 (CF1)
Safety
CdY) oals dhoold
480 450 420 420 39 (Cot)es
Road Distance
CFY) g9 cubls
4.00 5.00 4,00 5.00 5.00 Cr)gpsc
Technological Capability
YY) Jooli
5.00 5.00 5.00 5.00 5.00 (Cn)

Financial Stability

W DJ...SO‘.AL L_Jl.’>u| Ao m\pwlw )‘ odlaw] l: M?)J L;L(b o3y 6)9] x> )1 o
5 > 39 558 ANP s PROMETHEE (¢l 3,550, b BuiisS ool bl cslo e ls 4

b aalgs g i 5 ol ol 45 b cancy gl
PROMETHEE _js, sla pl8

sy G Syge 4 |y laesll Vol culaal S gy gy ool Baa

(Y2Yy)



YOY-YA. 0.0 O F+F olusli VY by ¥ 0,los 14 593 829 08 St o
I

Oglaio sl adls @ axgi b S0uS0 @ Cawd &S Sbua i wlel 5 cwl Jl)8 a8 51y 343
4= [ﬁ.l.ﬁ.z.ﬁ.g.... .ﬁ.k]

b oo (shuas) sl 5L 3)90 (Sl yuie (a9 9390 sla el

‘: = [Cl.{.'z.{.'g.... 'CI{]

W = [WI'WZ'WE' e Wk]

.MSL;oaJLdL.:l lecda}j C“‘"U"’L'“" jl&fdlm)lﬁu Lﬁl)-f .))SL;O )1)5 ol )90 me;\.i}Jj‘

ol ombalege sl e S
Very Low Low Medium High Very High
| aladi i [
1 2 3 4 5 G ER o

Five-point scale

VooV sl Jesd 5l eolisl b & ol penal e (silule s pa8 (n Fintee 5 Ol
Shino 3 Sl g w6iS o o a9 Audo dwd 93 4 |y yjlao (ol 5 B 358 00 dslore
Ll e yo oS st olaylne iie sla)lne oS dsle |y e pSlas g i
oS Lol e a2 o 4 Witn o lajbas chido i (slayline g 35,1 (6 5V B3] Al yide
)1 6L b5l il

(Mo cslajlina g1y 2V ojlois Jgo 0
[.ki_ii_m!ﬂ[-ki_ii..l] [i — 1 .2 . .m:j = 1 . 2 . ____'n,:}

U [max[.xijj—min[.xijj]

(Aeo el slojlixe SlR)Y 05lad Jgo )8
mesCo) %yl i1 2. mj=1.2...m)

R

U [max[.xij]—min[.xijj]

(Y#A)



Ol g (5 Lidl ausd 0 e Sl i (605 5

(F 5 ¥ osload slo Jgo 8) il pj sl Jgo 8 il o3lisil b comenyl @l daslons (g p5
STy gdice 2bi) o 4n3S plo boabaly ) pl T gsbl oglis Ll ) & g cp
LMl 31 cul oo Cozes )l mb Hlade il oo (golue iSooS odel Cawddy clrdMis]
Sl () 4 eriS (o olitul Cozen)l B ke Glgie 4 BT jlude Sl il yho )5S )5
Bl e plod Wil Cute ST g dgdige a4 AL Lile sdal Cundy i S
Y P

Pila;.a;41) =0 if Rq, = Raitij ¥oo)led Jgo 3

Pi(a;.a;41) = Rai}. - Raiﬂj if Raij. = Raitij ¥ o)led Jgo 8

P iy Joesd ool Gk (B8 0)led Jgo3) cunl (reo8 )l U drsloe dny al>ye
g o b Syl &yl

(@ Qi41) = [E}tzl w; P [ﬁf-&filj]fz?ﬂ Wi 0 ojlad Jge )3

wlie Jgia IS5 & s e slaadls (59 slagnSle Jol5 dnslre I
..).))f «° le) I o)‘.mil Js.}}

PG & Comnnd )l g 53 Jgu 10 85lond Jou
Table 5: The table of preferences of the criteria relative to each other

a; Ai+y Q2
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Table 6: Calculating the positive and negative superiority of each indicator in total

a; (itq Qiv2 @"
a; Average of m(a,.0;,,) 0" (a;)
a;,; Averageof nla;,;.0) - Averageof 1la,1.0:0,) @7 (aiyq)
a;,, Averageof nla;,,.q;) Averageofnla.yay) - 0" (a;,,)
¢ ¢ (a;) ¢ (@) ¢ (a,,)

s ol A o Sy b sl o lyy s (svay ol dpbna s IS
Bgbiga $aa5) uAld (gaas; plyz e & drgi L oad w5 S )3 (glo 4uS den
pla) =@ (a) — @ (a) Aojls Jpo

1536 ANP gy slo pl5
u“l"” djlé le..a'_c.l

)8 il wih pSpreal il Wb jolaie mh Kgde sailisle (@l,am,au)
Al o Cwndty pj Jged )b

(1.1.1) . (@l,.al.a¥)
ﬁ — amn amn nan :ﬂ > u J e
1 1 1 J) 90
[:T._m.1_) aan [:11.1)

1 .Maity & Chakraborty



Ol g (5 Lidl ausd 0 e Sl i (605 5

2 2 ol plosl Ca 2980 Cguome Lo p8 gl laie 4 S sl (g, cpl
oS 0 0 o osSan 13 90,8 pod Cuand 3ib g oS (o0 dsuilxs |y M Lz

e o -
S=,  MyX ?:12 M, N oo)lod Joo 3
i=1 i=1

SO M Gy oo polie (S ddlee pgd ceomd) (656 o> Ollos 3,9 Cows 4 sl

Dy Pl pj Coge 4 ol e

{536 o Sllag) W) e Jgo b

i m m 1
Ml = (X . 2 m T )

m

i=1

Pl 15 Syge 4 pdlie (S ddlee pgd cuomd) (5B Bl Sllee ¢35l w4 (lp

Fgud 0
(s el«o‘ Slos) W ojlad Jge 3
Z = O, L T my T )
1S S o Ao (gl WS & 1) YU dbolas )3 )la s egSixs ¢ yuges
5132 ogSa) W ojleds Jgo 6

21
n m i) _(_2 1 1 )
( Ezlsz:lM‘m) (Z?=1uflz?:1mf.2?=1£i

il jasls 0g Kee doyd Ll S bxe (p euiS awyp |y el do o LU gun pB
oS dnlore JSGASH 4 Cus

(YYY)



YOY-YA. 0.0 O F+F olusli VY by ¥ 0,los 14 593 829 08 St o
I

:\\c D)l.mz J}o)B
V(M, = M) = hgt(My; N M;) = py, (d) =
1 if m, = my
0 ifl, zu
I —u;

Otherwise
[mz - uzj —(my; — )
o5 V(My=My) 3 V(M1=My) jlais 3 8 4

0is Ol mwlon Bl Cale 9 Wil el arpy JBlis ()] Cussay g P
039 E507e S B (1 JS 500y et |y ool Cawddy (55 (sim oS dnloo |y (y9ig0
Do S5 oae b s

:\()a)me’:Jy)é
_d'(4)
d(4;) = STod'(4)

W = (d(4,).d(4,). ....d (4 )T

HEAA GO‘)MsbL»L;LC‘\\C” gu])M9ub)§u~$) w.u‘ LS)'.Q)...Q.).\.C&.{JW ).345
(VWY il 9 ML

L asl
:PROMETHEE 35, 5,05 & by e il

aasy anl odd o3l (LS Y oyled Jgda 50 xS el o gly ey sl by
o Gimd g ogd blis s Ml 4 PROMETHEE 1 3y, by osel coans 4 IS
sl gy (6458 o) 950 2]

1 .Yayla & Yildiz

(rvyv)



Ol g (5 Lidl ausd 0 e Sl i (605 5

OB S el 39y3 LAl g e o S Hbya Y 2 lowd Joas
Table 7: The comprehensive, positive, and negative flows of the suppliers
X PROMETHEE Flow Table

action Phi Phi+ Phi-
1 |Bakhtar 0,3678 0,3750 0,0072
2 Maroun 0,2549 0,3248 0,0398
3 Jam 0,0783 0,2192 0,1410
4 Arak -0,2652 0,0893 0,354
5  Amirkabir -0,4658 0,0082 0,4740
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Figure 2: PROMETHEE |—Partial Ranking and PROMETHEE II—Complete
Ranking . (Source: The results were generated by the PROMETHEE-GAIA

software)
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Figure 3: Bar chart of suppliers (Source: The results were generated by the
PROMETHEE-GAIA software)
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Figure 4: GAIA Plane. (Source: The results were generated by the PROMETHEE-
GAIA software)
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Table 8: Table of normalized weights of indicators

Chlis s
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Jgacmo s sJ»M:ﬂ i e S Es J19>v ol C;-' Coj buoma ol gesSpub sylgicdl kol
(/) (b)) g (wo2) Ol (o) il g3l sile) .
(1Fe (ghs) 8 pi

Order Environmental

. Transportation  Quality . Delivery R . . Technological  Financial
Product Price Cost Assurance Reject Rate Capability Fulfillment Protection Safety Road Distance Capability stabilty
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Table 9: Final score of options
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Table 10: The ranking of Jihadin Parand Industrial Company's suppliers in
PROMETHEE and F-ANP models
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