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Abstract: The automotive sector has seen significant growtiec¢ent years, with supply chain management bexpi
key pillar for meeting evolving industry demandfeEtive supply chain management relies heavilynaterial handling,
impacting both inbound and outbound logistics. $hely addresses the issue faced by automotivekxperiencing
a decline in their quality KPIs due to non-compligroducts delivered by suppliers. The focus isdamtifying these
suppliers, reclassifying them based on performaaid,establishing key criteria for supplier re-easibn, to address
quality issues. We identify eight critical supplslection criteria in the automotive sector. Sigwghilures can lead to
non-compliant raw materials, causing customer camgd and warranty returns due to undetected defébe second
part of the study involves reclassifying the sugngliof an automotive company with deterioratingligu&Pls. Using
the Pareto principle and Lorenz curve, we iderdiftee suppliers responsible for the majority of raaterial deliveries.
The Analytic Hierarchy Process (AHP) was used tassify suppliers based on quality criteria. Thassessment
allowed us to identify underperforming suppliersonfeeded corrective action plans, or in some casekjsion in favor
of suppliers meeting industry standards. This pgedevolved meetings with the company's manageteani to define
effective action plans aimed at improving qualigrfprmance. This approach will help automotive canips better
align their supply chains with market demands,wdeihg value to customers while maintaining contpetness. By
optimizing supplier selection and reclassificatioampanies can reduce complaints, improve satisfacand enhance
both the customer experience and production efffagie

1 Introduction consequently the disruption of the production liaéend

Supply chain management is an essential part of tiistomers or even the shutdown of the customepisiysu
business Strategy of many automotive Companies [1(}'hain, as a result the dissatisfaction of the caomsdor the
directly influencing their ability to meet customemand, ~ Product. o o
minimize costs and maximize customer satisfactign b In this context, the automotive industries in Maoc
reducing or eliminating complaints through the ity of ~ and even around the world have recently experienced
compliant products. major disruptions in their supply chains, since Guid-

Nowadays, automotive organizations aim to introducd9 pandemic in 2019/2020. Emphasizing the problém o
the smart supply chain of tomorrow as a cruciattesf ~ industries that produce electronic cards. Thiseiskas
development for this sector, but the constrainttds disrupted any industry in the world that has as a
produce products with high quality in order to sigtthe ~ component in the nomenclature of the product to
customer and having an objective of zero claimss T Manufacture an electronic card, more mainly the
why automotive companies try to improve their chairdutomobile markets that have experienced several
weather inbound, intern and outbound logistics tfee ~ successive shutdowns and technical unemployment of
production management flow. their collaborators and employees.

Inbound logistics plays a crucial role for the At the heart of this effective management is sigppli
automotive industries. Therefore, any disruption agelection and re-evaluation, a strategic decisha ¢an
suppliers’ companies can cause different types dtave a significant impact on the overall perforneant
anomalies at the customer such as: delivery of noomorrow's intelligent supply chain. The aim of study
Comp”ant productsi de“very in delay’ non_compl'nn IS to |d-ent|fy the key criteria for the SeleCtl-Onshre'
with the quantity requested to be delivered oneeli of ~€valuation of supplier performance, addressingisbee
erroneous items, confusion of either referencesartucts  faced by automotive clients who suffer from a degten
for another customer, etc. All this has a diregpaat on  ©f their quality KPI due to the non-compliance ofgucts
the performance of the customer's supply chain, arfielivered by suppliers. This paper underscoresidieel to
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regularly re-evaluate the supplier panel in thésmons product life cycle of each product (PLC) [5], amt the

to implement corrective actions or even replacepkens case of automotive industries tier 1 it's necessary
if necessary, focusing on essential performander@i highlight that the reputation of suppliers is visd@ment to
needed to choose suppliers for an efficient argllipent  be considered [6].

supply chain. In this article, we take a detailedk at In terms of supplier selection, there is a widegeaof
supplier selection criteria, highlighting the kexctiors to  criteria and methods that has been studied to tassis
consider as fact ensures supply chain success. iThisorganizations in identifying the best suppliers and
followed by a case study of an automotive multoreél  improving their supply chain performance [1,7].
industry well placed to reclassify its textile slipps  According to recent literature reviews on the stftthe-
assumed the deteriorating quality situation cabgenbn- art in supplier selection frameworks, both traditib
compliant raw materials received from supplierse Th criteria (cost, quality and delivery time) as vasigreen or
study will begin with an illustration of the purciag sustainable criteria are considered in most of ethes
panel of suppliers working with this multinatiorsald then  frameworks, particularly those from industries thtiess
based on the number of items to be delivered by eaenvironmental considerations [2].

supplier; it will be easy to target the niche opgliers to Four basics criteria founding from Fuzzy-AHP method
be included in the study applying the Pareto ppieci in decision making : “Environment management system
validated by the Lorenz curve. ‘Pollution control’, ‘Quality’, and ‘Green image iarder
Moreover, by applying the AHP method in multi- to select green suppliers in the automotive ingtUsfr
criteria decision making with its four steps (idécation Multi-Criteria Decision-Making (MCDM) Methods:

of evaluation criteria, comparison matrix, calcidaf and MCDM methods such as Analytic Hierarchy Process
the last step evaluation.), we will be able to deire the (AHP), Data Envelopment Analysis (DEA), fuzzy logic
most appropriate supplier for the project[2]. Atlgriding models are regularly used for providing a weighthe
which suppliers to carry on working with and whiwhes  supplier aspects and supporting the selection idecis

to turn around so as not to lose customers and tkedp under some circumstances. Such approaches manage a

loyalty. trade-off between quantitative and qualitative atpe
allowing for performance metrics efficiency (e.G02
2 Literature review: supplier selection emissions), while still considering environmentateria
criteria and re-evaluation [91-

When we talk about supply chain management, in Green Supplier Selection: An expanding d_omain of
literature many articles treat the topic in highvele supplier selection research addresses green @irglse

considering the issue of evaluation and selectiplier criteria, where suppliers are selected based on the

as the first essential step for companies in dalinprove enwronmen_lt_erl]l_ _|m;|)a(;:t and efﬂmerr:t ut|I|zbat|q?u of
their visibility in the market regarding customer's €SOUrces. This includes aspects such as carbgorifio

satisfaction. Moreover, industries aim to attragwn wfasr':e dlsp(_)sa_l,a_nd ;ustegnablfe p(rjactlces. ITfmgr_mgon
projects for more gain. While reviewing multiplepgas, ©' these criteria is viewed as fundamental for stdas

no article handles the subject in retroactive fagere- including manufacturing and construction, which efac

evaluating the purchasing panel of an industr%?éﬁ%hieg:sﬂgir':?elr']rtn[';(g?e'r impacts on the cotireent

emphasizing a problematic experienced in that compa
also making an update by criteria for smart sumgpblgin Ontology-Based . Kn_owlgdge Management to
overcome fragmentation in this domain, certain asde

of tomorrow to optimise Keys performance indicates .
this let our study newer and unique works propose ontology-based frameworks to specify
Many authors and studies take the subject of Smpp"knowledg_e and. support demsm_n-makmg. This !T‘.eth"d
systematizes criteria and selection methods, fatiiig

selection like a priority in research. For texiitelustries . ) e R
[3] the process present 3 phases: phase 1 sugektion easier comparisons as well as the diffusion ofrinédion
’ between firms [11].

with 7 criteria that have an impact to identify tfied o .
suppliers, then phase 2 proposes 8 criterions fitoexif New Tre_znd; and Research Directions: The review e_llso
provides insights into addressing challenges like

the supplier selected meet what is required irptbducts -~ . o .
and which level. the third and final phase. Supple reconcn_mg economic and green criteria, compengabr
uncertainties in the supply chain level, as well as

evaluation with 9 criteria, it examine the perforroa of . : i d h derli .
system for suppliers included in the selection essc[4]. Integrating real-time data that underlies contiraioe-
evaluation of suppliers. Future research, we suggesy

Nowadays, the automotive industry worldwide is; Y
booming, with many variations. So that, in the auttive integrate Al and ML more d_eeply to _enhance .adahn)abl
! ’ .and predictive capabilities in selecting suppliersl re-

industries purchasing team should integrate a afuci .
P g g evaluating ones [10].

element, while selecting and evaluating supplieys b These findings highlight the importance of contimgi

different multicriteria [2], considering the proemnent I d i otink
strategy one supplier for many products , so cathed to evaluate and reassess suppliers as organisatwk$o
meet efficiency, regulatory and sustainability press.
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3 Methodology paper surveys and email-based distribution, regular

The present article analyzes the impact of re-eimig ~ reminders were sent to participants to maximizpoese
purchasing panel in the automotive industry to iowpr rates. During the data analysis phase, the cotlecte
and rectify the quality KPI for each automotive gamy responses were systematically organized in an Excel
suffer from non-conformity of products delivered bydocument. The analysis focused on identifying fattgn
suppliers [12]. For this purpose, a case studpénsector scores and common feedback themes. This process
will affect positively our analysis; the preselatte allowed us to extract the required criteria intielato the
suppliers were analyzed in correlation with the AHFautomotive industry that are: Product or servicaliy
method [13]. Adding that the performance indicatofs COSt prices and costs, Terms of delivery, Produoctio
each industry are affected by the supplier seladtivto ~ capacity and stock availability, Customer servicel a
define a purchasing panel, in particular the silact technical support, Innovation and R&D, Financiabsty
criteria phase, which must be precise and conaise find reputation and finally Sustainability and sbcia
achieve an intelligent supply chain. Consideretedd responsibility.
evaluation for suppliers were determined accordng Secondly, in difficult suppliers we wanted to pitiae
survey of experts in this automotive sector. THeeda  Selection actions and provide a proper recoveny ping
defined requires organizations to assess theirlisupp AHP approach. Inthis part of research, we usetifative
preselected after knowing any deviations in thgetd ~ Methods using the Pareto principle to choose thplisus
KPI, keeping in mind driven customer satisfactianaa from the purchasing panel requiring the focus.dditon,
pillar ensuring quality approach. to confirm our Pareto analysis, we used the Locemze,

Faced with industry demands, automotive experte hayo see the distribution of items among the differen
developed a comprehensive set of criteria for seppl suppliers, which enabled us to analyze their camagon
selection, to be followed by each organization eiog ~a@nd visualize them, while quantifying inequality by
to its problematic issue Seeking to resolve. CalCUlating the Gini coefficient. The AHP methodiefh

This paper takes the AHP method and key criterigllows structuring complex decision problem and the
selection for supplier evaluation and selection irfystematic comparison of many criteria; this methad
automotive industry based on characteristics ofipco  Used to re-evaluate the supplier performance, baset
quality/conformity to provide a systematic reassemst of ~ Criteria according to the survey which data thats wa
suppliers and identify the steps to be taken for agollected through a questionnaire given to a samople
intelligent supply chain, the methodology is desigin ~ suppliers and experts in the automotive industry as
multiple phases. The objective of this study iptovide explained in the first part. The analysis was camgnted
the key criteria selecting automotive suppliershimother Py data from supplier audit reports, sources oiptes
hand realize the Suppiiers who need improvement &Valuations and historical data in databases. akewas
corrective action towards quality and compliancehen collected and incorporated into an AHP modal,
requirements for automotive industry. Based at,fos a  Which the weight of each criterion in terms of impace
survey aimed to identify the key criteria for stppl for supplier selection has been determined. The AHP
selection in the automotive sector to build a sreapply Method was used to rank suppliers according tar thei
chain. The target audience included various autemot overall performance, taking into account the stiate
suppliers, members of the management committeenwithPriorities of automotive companies. Suppliers wlibv
the studied industry :(comprising 2,300 employee§cores were identified as requiring a recovery plann
operating 24 hours a day, 6 days a week in thregimg ~ the most serious cases, replacement.
shifts), as well as the industry’s clients and eutive Apart from that, although the AHP method is well
experts_ The survey followed a qualitative desigmj a known for its aUthentiCity, it uses SUbjeCtive ]U[@]ts in
utilized a mix of question types, including operded defining weights, which sometimes can create igsthe
questions, Likert scales, and multiple-choice fden@ihe results as a limitation of this study. Supplieeseauation
survey medium varied: face-to-face interviews, papelS @ multi-criteria decision-making problem wheram
surveys, and verbal surveys conducted via callse wefactors have to be considered at the same timegsftre,
empioyed_ In totaly we collected 500 Sampies ovsixa the AHP method should be used. It also facilitates
month period. To ensure participant trust, we guteed systematic and streamlined decision- making; teréi 1

data confidentiality by anonymizing all responsesr represent the Methodological Framework for the $tud
Re-evaluating Suppliers in the Automotive industry.
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Data Collection
Data Sources:
Primary: Surveys administered to 500
suppliers and experts.
Secondary: Supplier audit reports,
performance history, and databases.
Survey Content:
Historical performance
Quality compliance.
Responses to customer feedback.

Data Analysis
Methods Used:
Pareto Principle: Focus on identifying
the top 20% of suppliers causing 80% of
the issues.
Lorenz Curve and Gini Coefficient
Visualize supplier concentration and
performance disparities.
AHP (Analytic Hierarchy Process)
Evaluate overall supplier performance
using predefined criteria Expected
Outcome:
Rank suppliers based on overall
performance.

_ Identify suppliers requiring recovery

o

Problem Definition and Objectives ﬂ
Problem: Non-conformance of products
delivered by suppliers.
Objectives:
Optimize selection criteria to enhance the
efficiency of the intelligent supply chain
Identify suppliers requiring corrective
actions or replacement.

Selection Criteria and Reevaluation

Key Criteria:

Product or service quality.

Price and cost

Delivery timelines

Production capacity and inventory
availability.

Customer service and technical support.
Innovation and R&D.

Financial stability and reputation.

S and social r

Implementation

Action Plans:

Corrective actions or replacement for
underperforming suppliers.

Ongoing optimization of selection criteria
10 ensure a smarter supply chain
Limitations:

Potential biases in AHP due to subjective
judgments.

Figure 1 Methodol ogical framework for the study: re-evaluating suppliersin the automotive industry

the following criteria in Table 1 are the keys tbe issue
of supplier selection, re-evaluation and reclassifon
leading to a smart supply chain of tomorrow for
automotive industries.

4  Results and discussion
4.1 Result analysis: Supplier criteria selection
and reclassification for the automotive
industries
According to a survey includes a population of 500
suppliers, customers and experts in the automegeeor,

Table 1 Qupplier sdlection criteria

Criteria Points to highlight
Product or servicelndustries seeking to have a good relationship wieir customers by offering to thgm
quality compliance of products that meet established gustiindards [8]. Therefore, the quality
of products delivered by a supplier remain a cifymiént to ensure, through looking for
suppliers who may provide products that meet custsnexpectatior
The price of the products oreeswvelivered by a supplier is a fundamental doibein

the selection process. Considering if the costadpcts is jusfied by the quality providgd
at supplier’'s compan

Providing products on time is ofithe most important criteria for automotive isthes,
any delay conducts many disruptions in customies larrived to consume
Production capacity The agreed delivery supplier relies on his capamibduction, adding the importance| of
and stock availabilitystock availability at supplier for any issue faciwhether it is at the customer or the
supplier
Customer  serviceCustomer satisfaction ensured by the creation ofigoterface supplier-customer tegm,
and technical suppalrtn order to respond to customer’s complaints antllpmatic. In addition, supplier shoyld
offer support to technical customer’s iss
Having a center of research and development fappler will increase the opportunity
to be selected, because the supplier has theyabilihvest and innovate in the produ
This criterion related to the reputation and thede of that supplier industry in the
market and if he is financially stable. So that tustomer's avoid non-conformity (of
products either the stoppage of supplier produdiias
andIn recent times, industries have taken the diraabictaking into account different ethics
standards and social responsibility in their waflémployment and hoping to have them
in their customers: such as the environmental ag@écthe human aspect, working
conditions [14,15], automotive certification

Prices and costs

Terms of delivery

Innovation and R&DO

Financial  stability
and reputation

Sustainability
social responsibility
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4.2 Result analysis: Case study of suppliereffgctive ones i_n order to remedy the quality _situa
reclassification for textile raw materials in the Which had deteriorated due to customer complainke:d
automotive industry to the non-conformity of textile raw materials [#jhich

4.2.1 Background appeared only after delivery and integration offifeucts

In the context of the reclassification of supplier§lelivered into the customer's production chain.

included on the company's purchasing panel, a fipeci 'able 2 displays the purchasing panel of this
study had to be carried out. In this study, we seek multinational automotive company, which exceeds 520

pinpoint the suppliers with the greatest impacttedmost 1t€MS spread over several suppliers, keeping theesaf
supplier's manufactories confidential for reliabdsults.

Table 2 Supplier panel
Supplier| F1 |F2 |F3 |F4 |F5 |F6 [F7 |F8 |F9 |F10(|F11|F12(F13 |F14|F15 |F16|F17|F18(F19

Numberi o5 161 |52 | 36| 33| 26| 24 20 18 17 1 13 1 k2 12 |8 |7 |8
of items
Supplier| F20| F21| F22 | F23| F24( F25 | F26( F27| F28| F29 | F30| F31| F32 | F33| F34 | F35| F36]| F37( F38
Number\g |4 14 |3 (3|3 |3|3]|2]| 2|2 2| 2| 2| 2| 14 4 4 4
of items
Supplier| F39| F40| F41 | F42| FA3| F44 | F45| FA6| F47| F48 | F49
Numberl) 1y g 1 (1|1 [2]2] 2] 2] 1
of items
4.2.2  Choice of suppliers to include in the study Gini coefficient =1 — (2 *
Pareto’s law , Lorennz curve area under the Lorenz curve) 1)
The Pareto principle (or law) is an analyticadl born
of the empirical observations of the economist réio While the area under the Lorenz curve is calculated
Pareto and the qualitician Joseph Moses Juran, whbsing the trapezoidal method, the area of the twigde
disseminated the concept in 1954 [16,17]. between two successive poir®;_,,Y;_;)and(X;, ;) , X;

The Pareto principle is a general method for s¢ipara for the cumulative percentages of suppliers gridr the
any aggregate into two parts: vital problems andemocumulative percentages of items. Finally, by sunghe
secondary problems - in all cases, the applicatiothe areas of the trapezoids between all successivéspeiget
Pareto principle makes it possible to identify pneperties the total area under Lorenz curve [20]. Given bg th
of strategic problems and to separate them [16]. following formulas (2) and (3):

For Juran, this principle has "universal" valuee Tact

that managerial problems generally have the same trapezzoid area = (Yi—q+Yy) (X, — X)) @)
properties makes the Pareto principle a univesall for 2 Lot

analysis [16]. In short, the Pareto principle, &dsown as

the 80/20 principle or the 80/20 law [18,19], déses a area under(yt_hef;‘?)renz curve =

rule according to which 80% of the effects arepheduct = (X Xioq) 3

of 20% of the causes [17].
In fact, applying the Pareto law 20% of suppliers .« x, the cumulative percentages of suppliers
deliver 80 % items the study will be based on siepgl attending the point,
who deliver 12 and more items to this multinational Y, the cumulative percentages of iteattending
automotive industry as depicted in Figure 2. Aedt 8tep, : o
to validate our Pareto analysis result, we'll apphothe the point, )
analysis of item concentration by supplier, withrémz * n total number of suppliers.
curve plotting [20], in order to rank supplierssfirin .
ascending order by number of items delivered. A When we apply the previous steps, we get as at i@fsul
subsequent calculation of the cumulative perceniage the calculation (4):
carried out for suppliers and items, as abscisdaedinate

axes. The origin (0,0) is shown as the first poamig the Gini coef ficient =
last point (1,1) represents the total distributionorder to 1 — (2 x area under the Lorenz curve) =
quantify the distribution inequality, we calculate Gini 1-(2+0.16) =0.68 4

coefficient using the following formula (1):
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The Lorenz curve represented in Figure 3, and otw O suggests a more equal distribution, whilesaltelose
calculations give a Gini coefficient of 0.68, whicllicates to 1 indicates a high concentration [20]. For dudg, a
a very unequal distribution of items among the §epp  minority of suppliers holds a significant sharetw items
Since the Gini coefficient ranges from 0 to 1, suteclose (15 suppliers out of a total of 49 suppliers).

Pareto diagram number of items per supplier
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Figure 3 Lorenz curve
4.2.3 Application of AHP method factors (objective, criteria and alternatives)haf problem
Whhy using the AHP method [13].

One of the most widely used decision support method
the AHP method was designed by Thomas Saaty (1977, Identification of assessment criteria

1980) in the 1970 [21]. Since its introductionyé@rs ago, In order to remedy the quality situation, the studly
it has been used in a wide range of applicatidraval the focus on the following evaluation criteria [25]Figure 4.
world [22-23]. In this paper, we mean by each criterion seeking

Using the AHP approach, a model composed of immprovement of quality for this automotive industry
hierarchy of criteria is developed with the aim of Product or service quality: number of complaints
evaluating the alternatives considered for achipvin related to each supplier over 6 months.
specific objective [24]. Implementing AHP involvéise Customer service and technical support: On-time
representation of a decision problem by a hieraathi response to complaints (D3 24 hours, D6 15 days6@8
structure reflecting the interactions between theous days).

~ 180 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica

- International Scientific Journal about Logistics

Volume: 12 2025 Issue: 1 Pages: 175-186 ISSN 1339-5629

in automotive industry
Saloua Yahyaoui, Mounia Zaim

Suppliers re-evaluation for tomorrow’s smart supply chain: AHP approach and performance criteria

Production capacity and stock availability: quantit
produced per week and availability of stock itemghe
event of non-conformities.

Innovation and R&D: Availability of a development
centre or engineering team

customer service and technical
support

Product or service quality

sifuation

improve the quality

Evaluation criteriato

M Innovation and
R&D

Figure 4 Supplier evaluation criteria

Comparison matrix

In the AHP process, the relative importance or heig
of the criteria is established through expert ctiaians,
interviews, or group discussions [26,27]. Eachecidh is
compared with the others in pairs, using eithelitgiae
or quantitative evaluation methods [27],
numerical scale, known as the Saaty scale, is carlymo
used for these pairwise comparisons. The detailthisf

scale are presented [28], in Table 3 below:

Table 3 Saaty scale
ImportancgDefinition Explanation
intensity
1 Equal Importance Judgmental

or neel
3 Moderate importance of o|Judgmental
over anothe or neel
5 Strong importance Judgmental
or neel
7 Very strong importance Judgmental
or neel
9 Extreme importance Judgmental
or neel
Intermediate value between |Judgmental
2,4,6,8 .
two adjacer or nee!

nine-poinf

the purchasing and quality managers, and posdiely t
colleagues, are involved at this stage, as theynatiee
best position to assess the relative importanceach
pair of criteria [30].

a ®)

>0, a

. ,
1~ ay

ij aii =1Vi
Where each element; is the priority ratio between
the criterion i and criterion j according to a grehnce

scale. The matrix of all the coefficients is preedrin the
form of Table 4.

Table 4 Comparison matrix

production
customer . -
service an el @ EERRE Innovation,
technical prod.uct oand. S'.[(.)C and R&D
support service [availability
customer
service an
technical |1 (1/5) (1/3) (1/5)
suppor
Quality of
product 0|5 1 2 2
Service
production
capacity
and stoc3 (1/2) 1 3
availability
Innovation
and R&D |° (1/2) (1/3) 1

Weight of evaluation criteria

Once the comparison matrix step accomplished, we
should now obtain the weight of each criterion. rEffere,
we will use the geometric approximation method [81]
calculate the eigenvectors making up the estimagator.
This is done by applying the nth root equation (eheis
the size of our comparison matrix, which is 4) bé t
product of the elements in each row of our comparis
matrix following the equation (7). At the end, eabément
of the estimation vector obtained is divided by shen of
all the elements of this vector: this is the noiraion
step, to obtain the relative weight of each criteri

Step 1: Apply the powgt{o each element of the matrix
A by the equation (6):

For the AHP comparison matrix, the relativity

importance of the criteria is defined using Saatyale.
Each important criterion i in relation to a critarij, and
this is done by pairing each position (i,j), and éach
value of (j,i)th position of the matrix will be theverse
of the value attributed to (i,j)th position accarglito the
equation (5) [27]. Therefore, to ensure this fistp,
consultation with the Purchasing Manager, the Dinec

and the Quality team within the company was esakenti

in order to set the comparison coefficients forhepair
of criteria according to the Saaty scale [29]s ital that

1 1 1

1 (i) 1 1@ 1@

5 3 5
1 1 1

(1) 5(;) 1(;) 2(1/4) 2(;)
A = 1 1 1 1 (6)

3G %@ 1D 3@

1 1
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Step 2: Multiplying the elements in each row of our After performing the calculations we found (12):
1
matrix A% : The product of the elements in line i equation

. Amax—n 4,276-4
(7): CR= —1 = _3 _—=(.0924 (12)
RI 0,9
Al =P, =T, a;®@ @) By this result inCR we can conclude the consistency of

the judgements in our comparison matrix with a
Step 3: Sum of line products application of theadiqun  consistency ratio below 0.1.

(8):
Evaluation
A2 =8 =X, Al (8) Here comes the final step in our approach to reiflas
. ) .. the suppliers by getting the finding of the supgliscore
Step 4: Calcul _the relative weight of each criterio c5icylation, table 7 presents the data for eagiplis
following the equation (9): criteria contributing to this study explained pewily

" The calculation of the scores for the differentsigps

wp=— (9) and their multi-criteria classification summarizadrable
8 after normalization. So, the results analysisl laa to
Table 5 Weight of evaluation criteria prioritize and reclassify suppliers table 9, thettsipplier
Al A2 w=Weight=A1/AZ keeping working with is F4 with a score of 0.70dark
customer servid green, followed by F3 with a score of 0.67 andHhinct
and technical0.3398 | 4.8665 0.0698 place F7 with a performance of 0.65 according to al
suppor evaluation criteria above. Furthermore, we can lcmiecto
Quality of produd the range of. supplier perfqrmance a.ffepfung quaq:fy
A 2.1147| 4.8665 0.4346 products delivered which is very significant, witn
: maximum score of 0.70 and a minimum score of 0.37.
production Using this AHP h. which calculat ¢
capacity and stoq1.4565 | 4.8665 0.2993 sing this approach, which calculates a score
availability each_su_ppller, the company can select and knoarder
Innovation _an of priority, .the. automotive textlle sgppllers wh(_)usm
R&D 0.9554 | 4.8665( 0.1963 remedy their situation requesting an improvemetibac
- starting with those classified in yellow and théwde
Total 4.8664. classified in blue, as shown in Table 8 above.
Before moving on to the evaluation stage by catiga Table 7 Supplier data table
the score for each sgppller, it is essential tpuiate the customer production
CR Consistency Ration, to check the consistencguof service |Quality ofcapacity | "
judgments on our comparison matrix, calculated hes t|supplier |and product oland stocl nnovation
followed equation (10) : technical |service  |availability el (R
suppor
CR =% (10) [E1 5 10 500( 1
M Fz 6 6 750( 3
With Cl the consistency index to calculated we $thou |E € 3 3 1000( 4
use the equation (11) below : F 4 2 5 550( 2
FE 7 7 1050( 2
C] = 2max—n (11) |E€ 4 5 1200( 5
m F7 4 4 650( 3
Wheren is the size of the matrix arg,,, maximum [E€ / 8 880( 2
eigenvalue of each criteria in the matrix. Fe< 9 9 950( 3
For R, is .Saaty's randomized index 1977depends {E 1€ 5 12 700(C 2
the size of the developed matrix, as shown in tigler6: |F 11 3 6 2000( 6
Faz 4 4 1600( 5
Table 6 randomized index F 12 9 11 600( 3
Size ol 5 [ 41 5| 6| 71 8| o 10 [E2£__18 8 1050 |4
matrix SE 4 1250 |5
RI 0.5810.911.12]11.24(1.32|1.41]1.45]|1.4S
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Table 8 Qupplier evaluation table

production
customer . .
service anq Quality - of} capacity Innovation
technical prod.uct of andll b;|t_ocl< and R&D
support service availability
Weight | 0.0698265'| 0.4345537!| 0.2992877:10.1963318. | Final calcu
F1 0.4 0.3 1 1 0.6539163!
FZ 0.3333333:|0.5 0.6666666 | 0.3333333:|0.5055215!
F:c 0.6666666 | 1 0.5 0.2 0.679831
FA4 1 0.6 0.9090909 | 0.5 0.7008045:
FE 0.2857142'10.4285714.10.4761904:]| 0.5 0.446871
Fe 0.5 0.6 0.4166666 | 0.2 0.4596151
F7 0.5 0.7 0.7692307'| 0.3333333:| 0.6564939!
FE€ 0.2857142'| 0.37¢ 0.5681818.| 0.5 0.4511239
Fc 0.2222222:10.3333333:/0.5263157'| 0.3333333:/ 0.3833321
F 1C 0.4 0.2 0.7142857 | 0.5 0.4485119
F11 0.6666666 | 0.5 0.2 0.1666666 | 0.3713718
F1Z 0.5 0.7 0.312¢ 0.2 0.4936224.
F1: 0.2222222.10.272727210.8333333:| 0.3333333:| 0.4488821.
F 1< 0.2 0.37& 0.4761904:| 0.2 0.3720152
F 1t 0.6666666 | 0.75 0.4 0.2 0.5314478
Table 9 Supplier reclassification
Rankin¢ 2 3 4 5 6 7 8 9 10
F3 F7 Fi1 F 1t FzZ F1Z Fe€ Fe Fa:
0.6798:| 0.6564¢| 0.6539: | 0.5314%| 0.5055:| 0.4936:| 0.4596:| 0.45117| 0.4488¢
Rankin¢ |11 12 13 14 15
Supplier: | F 1C FE Fc F 1< F11
Scort 0.4485.|0.44687|0.3833% | 0.3720: | 0.3713"

4.2.4 Discussion escalation within the group of the multinationahis
Recovery plan higher level of escalation would involve more direc
It was crucial to consult with the purchasing maag intervention from senior management and could
the director, and the quality team before detemgrthe potentially result in the severing of the suppletationship
appropriate corrective actions for the supplieesitdied in  if performance did not improve.
yellow in Table 9. This collaborative decision-maiki Additionally, the situation required immediate atten
process ensures that any actions taken are imithethe to ensure that suppliers who deviate from agreedsare
company's strategic objectives and operationalddressed promptly. Replacing non-compliant suppige
requirements. crucial, as continued failure to meet the company’s
To address the situation effectively, second-levekquirements not only impacts operational efficiebat
escalation letters were issued to each supplieerutie  also tarnishes the company’s reputation and difm@sists
jurisdiction of this multinational automotive diia®. competitive position in the marketplace. Non-comupte
These letters served as formal requests for coresattion  could ultimately affect the brand image and the pany’s
plans from suppliers who were not meeting the etgoec customer loyalty.
standards. The company required these supplistsimit It is essential that the company forms partnershifis
their plans and to commit to a 100% delivery coampie  suppliers who are aligned with the strategic objestand
check over a period of three months, in accordaiitethe  vision of this multinational automotive leader. &ysuring
group’s quality standards. This proactive monitg@mmed that suppliers meet the company's standards, theay
to ensure that the suppliers could meet the higlean maintain a strong competitive edge, retainocost
performance thresholds necessary to support thayalty, and enhance its market position in theglerm.
company’s operations.
Should the suppliers fail to meet the agreed staisda
or fail to take appropriate corrective action withthe
specified timeframe, they would be subject to fiestel

ABC classification
As a benefit from this study, to implement an ABC
classification of suppliers based on the Paretucpie:
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Class A: Suppliers representing 80% of value, thougmore efficiently and strengthen relationships \sittategic
only 20% of the total number. These are high-psiori partners.
suppliers that require significant strategic focts Continuous improvement of  customer-supplier
maximize benefits. relationships is crucial for maintaining an agilada
Class B: Suppliers with moderate impact, whereffective supply chain. Leveraging the insightsngdi
continuous improvement programs can be implementedfrom AHP-based evaluations, the company can imph¢me
Class C: Low-impact suppliers who can be replacedifferentiated pricing strategies tailored to tleefprmance
more easily or used for non-critical supplies. of each supplier: incentives for high-performinggiiers:
This classification would allow the company toOffering more favorable payment terms or long-term
concentrate its efforts on the most strategic pasin contracts to suppliers who excel in quality mefrics
optimizing both costs and risks, while enhancing thadjusting pricing negotiations for suppliers negdin
resilience of the supply chain in facing futureltdreges.  improvement, based on their impact on the company’s
In  conclusion, effective supplier relationshipstrategy vision.
management is vital for ensuring that suppliers dboot By optimizing these relationships, the automotive
meet performance standards are given the oppaorttmit industry can adapt more quickly to market fluctoas,
improve. However, it is equally important to talecive ensuring that its suppliers align with evolvingastgic
action when necessary, replacing those suppliers whpriorities. This approach enables the company twete
cannot meet the required expectations, to safegtmerd added value to customers in terms of quality, bdlis,
company’'s  operational integrity and  marketand innovation. The findings from this researchepthe

competitiveness. way for continuous improvements to develop a more
intelligent and responsive supply chain.
5 Conclusion Our research has certain limitation, such as litoite

In the automotive industry, building the smart dypp of the AHP Method, this approach relies on subjecti
chain of the future requires continuous analysisl adudgment, which may introduce bias into the dedisio
rigorous follow-up with suppliers, even well beyotie  Making process. Moreover, in this article we tdiedase
initial selection Stage_ Given the ever-strictera“ly of automotive industries that can make the dlffeealfwe
requirements, it has become essential to requémdess Choose another sector, it must be a necessityatogehthe
the supplier panel against key performance indisatoselection criteria to meet the requirements and
(KPls), with a particular emphasis on qualitycharacteristics of each sector. Building on theifigs and
metrics.Selecting suppliers in the automotive imguis a  limitations of this study, several potential avesidfer
complex and highly strategic process. Multiple eziit  future research could help deepen our understanufing
must be considered to ensure that the chosen stppliSupplier selection and performance evaluation ia th
effectively contribute to the overall performancetie —automotive industry and beyond; Industry 4.0 tetbuies
supply chain. The study identifies eight criticaiteria, like 10T, Al, and big data analytics are being atedipby
which include: Product or service quality, costpes and the automotive industry for effective supply chain
costs, Terms of delivery, Production capacity atmtls Management. The role of these tools in improving th
availability, Customer service and technical supporevaluation phase where suppliers are evaluatedlmse
Innovation and R&D, Financial stability and repigat their performance and risk forecasting could als b
and finally Sustainability and social responsigiliBy identified by future research. this research examiof
incorporating these criteria into the supplier séte Machine learning methods would reduce subjectitst
process, automotive companies can significantlyaeo@ Provide a more data-driven approach to suppliercsien.,
their operational efficiency, reduce supply chasks, and Further research could also have a specific isscle as a
strengthen their competitive position as they ftars Subject to treat impact of collaborative risk-sheri
toward a smart, responsive supply chain. mech_amsms on supplier performance and how these ca

The use of the Analytic Hierarchy Process (AHP$oNtribute toa smart supply chain of tomorrow.
method has proven particularly beneficial for this BY leveraging methodologies such as AHP and ABC
multinational automotive company. AHP allows theanalysis, this integrated approach enables autwenoti
company to prioritize and reclassify its suppliertfplio ~companies to successfully navigate towards a smart,
based on their impact on quality KPIs. Here's haw future-proof supply chain. Ensuring that every digpp
translates into actionable outcomes: aligns with objectives related to quality, COSEbe“ity,

Prioritizing critical suppliers: Through AHP, theand sustainability allows companies to not only tmee
company can identify suppliers with the weakestligua current market demands, but also to anticipaterdutu
performance, enabling targeted corrective actions #dustry trends.
exploring alternative partnerships.

Optimizing resource allocation: By focusing on high
performing suppliers, the company can allocateuness
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