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Abstract: Automotive companies are facing major challengesmealy competitiveness and the evolution that
characterizes the sector. To ensure their susifiipabompanies operating in the automotive indystre concentrating
their efforts on reducing waste sources througtiwmisupply chain by implementing a variety of Léamagement tools.
The compliance of the quality management systeitn thié requirements of the international automastasmdard IATF
16949:2016 is also a top priority for automotiveiers. IATF certification is required to operatethe automotive
market and enables organizations to meet cust@geirements and demonstrate the quality assurdrbeiosystems.
This paper analyzes the principles of the Lean ldangent organizational tools in correlation with teguirements of
the IATF automotive standard and determines tlygiesgistic impact on operational excellence. Basethe correlation
analysis performed, an original roadmap that veélive as a guide for automotive companies has beeglaped. The
findings show that in order to achieve operatiaalellence, it is necessary to implement the fiear Management
organizational tools in correlation with the opéraal requirements dictated in chapter 8 as welthesleadership
requirements outlined in chapter 5 of the inteoral| automotive standard.

1 Introduction involves automotive organizations in preventingedes
Faced with the competitiveness and dynami@nd errors as well as reducing wastes and vargatiothe

development of the sector, automotive manufacturing/PPly chain [11,14]. The requirements related to
companies aim to optimize the quality of the maowfeed Management's commitment are defined in the chapter
products, increase customer satisfaction and ingptbe  leadership”, the resources management is detail¢hei
overall performance of their systems. Controllingply ~ chapter "7: support”, the operational requiremesuts
chain flows and operations, improving results, an€lefined in the chapter "8: Operation”, the evabrati
ensuring the effectiveness of quality managemestesys Methods are determined in the chapter "9: perfocaman
(QMS) are among the major challenges faced K§valuation” and the requirements for improvememt ar
automotive companies. specified in the chapter "10: improvement" [11, 85,1
Nowadays, Lean Management is one of the most Operational Excellence (OE) is a systematic apjproac
discussed concepts in the literature and the mdé@t encompasses a set of methods enabling orgjanza
implemented  in  industrial  environments.  Lear{0 perfect their performance and achieve sustaénaisults
Management is based on a set of principles and waubse [17-20]. The principles of OE are classified intouf
objective is to eliminate wastes, optimize flowsdancategories: “Culture”, “Continuous improvement’,
improve the efficiency and performance of orgamiret Enterprise Alignment” and “Results” [17,18]. The
while involving personnel and creating teamworkrispi “culture” dimension emphasizes leadership, human
[1-4] Adopted by Operational processes withirfesources management and motivation, teamworkt spiri
manufacturing companies, Lean Manufacturing elingiga and the improvement of working conditions. “Contios
non-value-added activities caused by overproductioinprovement” concerns the improvement of processes,
inventory, waiting time, motion, transportation,fetes quality assurance and the elimination of wastes.
and errors, over-processing and non-utilized tdled0].  “Enterprise alignment” assesses the organizatiaisisn,
IATF 16949:2016 is the international automotivePolicy, and strategy. The “Results” dimension consé¢he
quality management system standard intended fBtonitoring of_perfqrmancemdmators and the eviaumeof
automotive companies [11-13]. Through its requiretse Ccustomer satisfaction [18].
the IATF standard promotes continuous improvemadt a
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Given the diversity of Lean Management tools arad thprocesses. Organizational tools enable the imprenesll
variety of IATF requirements, several automotiveof the company’'s levels and processes, including
companies wishing to reach operational excellenisdew management, operational and support processesrabeve
ensuring the quality assurance of their systems astldies have shown that Lean Management excelgein t
avoiding wastes in the supply chain are unawaréhef automotive industry due to high customer demangh hi
approach to follow. In the literature, it was fouthdit no level of competitiveness and customer-specific
study has investigated Lean Management in coroglatirequirements [6,21,29-31]. In this study, Lean
with automotive standard requirements and OperattionManagement organizational tools are considered.
excellence. In this context, this paper aims toaestrate
to automotive companies the impact of the impleatéot 3 The steps of the roadmap’s development
of Lean Management organizational tools in corietat The present paper analyzes the impact of the amopti
with the requirements of the IATF 16949: 2016 auttive  of each Lean Management organizational tool and the
standard on operational excellence. A roadmap, Whigompliance of QMS with IATF 16949:2016 requirements
determines the Lean Management tools to be impl&den on operational excellence. For this purpose, tasgected
as priority and the relevant IATF clauses to foons has Lean Management tools were analyzed in correlatitm
been developed to guide automotive companies iRe analysis of the IATF standard requirements.nThe
establishing their improvement plan in order toi@e® factors and key performance indicators (KPIs) the
operational excellence. positively influenced by the adoption of each tant the

implementation of the relevant IATF requirement sver
2 Categorization of Lean Management determined and finally, the link between these KRtsors
tools and the OE dimensions is established. The conslddeés

Lean Management is based on several method¥ere determined according to IATF standard. In the
techniques and tools that are differentiated byir thecontext of quality assurance and customer satiefact
concept, rules and operation mode. Lean Manageméh@nitoring, IATF 16949:2016 requires organizatidos
tools can be divided into four categories: assess internal and external performance. A list of
- Analytical tools: value Stream mapping (VSM) andndicators is proposed by the automotive standaottiuse
bottleneck analysis. VSM is a method for mappin§-1-2.1, which should be completed by each orgéioiza
material and information flow and identifying the@ccording to its activity, QMS content, customer
different sources of wastes [5,8,21]. Bottleneckequirements and the complexity of the manufacgurin
analysis is a technique for production balancirag thProcesses. KPIs list include delivered part quality
aims to respond to customer demand [8]. performance, delivery performance, customer digsapt

«  Operational tools process-focused: Poka yok&nd warranties [11]. Additionally, the IATF autorivet

Kaizen, Smed and Jidoka. The poka yoke is an Erro}"gandard requires conducting a management review in
proofing device to prevent defects and errors [5,2207der to assess the consistency of the QMS with the
Kaizen is based on small steps of continuoudrategy established by the organization as welthas

improvement performed within short periods of timgffectiveness of the QMS and the improvement

[5]. SMED enables the optimization of changeovePPPOrtunities to be seized. Management review B1pe
times [23]. Jidoka is a visual warning tool for ron defined in clause 9.3.2.1 of the automotive stashd@he

conformity detection [5]. required KPIs in relation to the operational asjpeet cost

» Operational tools flow-focused: Just-In-Time (JIT)Of'mem"’lI an_d_external poor quality, processaieness,
rocess efficiency, product conformance, customer

and KANBAN. These tools aim to optimize flows andP

storage areas in order to meet customer deliveé?t'foaCt'on' rgz:!nte"nance If'pT drf?r!“lnance,l k\)/\llarianty
requirements [21,24]. erformance and finally actual field failures [1Thble

« Organizational tools: 5S, standardized work, Visuglimmarzes the_ st of internal and external KPIs
management, Total Productive Maintenance (TP ons@ergd |n_th|s article. Internal KPIs concehe t
and Total QLjaIity Management (TQM). 5S enable rganization’s internal performance, while exterk&lls

organizations to take the first step towards camtirs mogltor ZUStC{[?er Sat'Tf?.Ct'on' vsi f d
improvement. Standardized work is fundamental for ased on the correlation analysis performed, amaad

operational activities’ organization [25]. Visual as beintdevetlloped In thg second fsec{‘tlct)rr]] of trmm‘;re
management supports managers in decision-makifjgPE!- Automotive companies can reterto the rogcm
[21]. TPM improves the effectiveness and efficiency ntify QMS suggested improvements, Lean Managemen

of business processes [26]. TQM improves the QMreOIS'rearL]gn::(;Eglqgg; ?n'elzasm;ﬂtolzi’j fzsc ;V%Irl] ‘?]Sr dclﬁeTF
and minimizes defects and errors [27,28]. qul pani u u !

achieve operational excellence.

Lean Management analytical tools and operational
tools process-focused and flow-focused enable the
organizations to improve their workshops and bussine

~ 80 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 11 2024 Issue: 1 Pages: 79-86 ISSN 1339-5629

Roadmap to achieve operational excellence through Lean Management implementation and quality
management system conformance
Oumaima El Affaki, Mariam Benhadou, Abdellah Haddout

Table 1 Determination of internal and external KRtsording "Standardized work" principle is linked to clause
to the IATF 16949:2016 standard 8.5.1.2 of the IATF 16949:2016 standard, which fegu
KPI type KPI label organizations to establish standardized work ictivos,
Internal KPI | - Cost of internal poor quality including workstation safety rules and to ensurat th
- Process effectiveness instructions are communicated to the concernecpass
- Process efficiency [11]. Standardized work enables organizations thice
- Product conformance industrial accident risks and produce on timetspar the
- Maintenance performan required quality level. Productivity, delivery time
External KPI| - Delivered part quality performance| rejection rate and manpower efficiency and effectass
- Delivery performance are all improved when the work is standardized.
- Customer disruptions "Visual management" is linked to clause 5.3.1 & th
- Warranty automotive standard, which involves management in
- Cost of external poor qual designating the personnel responsible for monigorin
customer satisfaction [11]. Customer scorecardsiaeef
4 Result and discussion the “Visual management” applications. Based onaust

41 Correlation analysis between Lean Scorecard data analysis, the management can imgeve

Management organizational tools and |ATF organization’s policy and strategy and make thétrig
requirements and determination of their decisions at the right time. By analyz[ng the aﬂﬁfel_data

. . from customer portals and implementing correctistoas
impact on operational excellence

in case of non-achievement of targets, automotive

The ObJG.’Ct.'VG of Lean Management is to e.“m'nat%ompanies optimize their processes effectivenest an
wastes, optimize material and information flow,regse improve their external KPIs

customer satisfaction and produce at the besttgeist- TPM is explicitly required in the IATF Automotive

time ratio. This is in alliance with clause 10.3fl the Standard in clause 8.5.1.5 [11]. Maintenance manage
international automotive standard, which require% more efficient whe.n. the c;bjectives are defined i
organizations to define a continuous iMmprovemeotess  ,perence with the organization’s strategy and wihen
in order 10 reduce wastes [11,14]. In this sectiie deviations between the monitoring results and the
preselected Lean Management tools are analyzed dPedefined targets are constantly analyzed anc:cied.
correlation with the requirements CO”ta'T‘ed n IA@F TPM ensures quality at the source and improvesnate
16949:2016 standard. Table 2 summarizes this aBaly§ | oxternal KPIs Organizations with _reliable
and presents the impact of the implementation ginLe manufacturing equipment produce in accordance with
Managgment organgﬂonal tools and .the compliasfce customer requirements, improve maintenance perfoema
QMS w!th the automotive standard requirements efG ~ _ - 4 improve the effectiveness of operational p S
dlmuesnssnlong. - be linked to cl 7141 osts related to corrective maintenance and loss of
8541 er;ECI?:TIC::a;_]GQAeIQ'IZnOJeﬁ ,? cdaucsjezl ' .eﬂljn roductivity are minimized when TPM is implemented.
~-4.1 O Ne IATH -2026 standard. Llaus TQM method principles are linked to clauses 5.1.2,
requires organizations to maintain the environnfienthe 1553 1024 10.2.5 and 9.2 of the IATE standatause
operation of processes in a state OT order Wh"BFW!”g 5.1.2 }equires' management’s commitment to customer-
with applicable cleanliness and maintenance reogrgs focused approach [11]. As a leader, the management

[11]. The comp_llance of the QMS with this requireme fromotes the employees commitment and supportsithem
gnd th.e adop_tlon of_the 5.8 tool enable redugtlon (gperational management activities. The qualityqyplthe
mdustr_lal acc'qe.r.]t I‘ISkS,. Improve the execution o bjectives and the strategy are reviewed by incatp
operational activities, participate in the quaktysurance all the necessary actions to continuously satisfg t

afr;prctJ_ach and d '”‘]f][.e?‘se pcr:cleuctlwgy,s 4Tanpowe(fustomer. A OQMS focused on customer satisfaction
eriectiveness and efnciency. Llause ©.o.4.1 requir rompts all processes to improve their operationd a

?hutom?]tlvi) t;ompanlleshtp plrfse_lf\r’]e _prolductsmg;ﬁjah nsure the quality of the delivered products. Alieenal
throgg toul esluppyc "?“nt.[ ].t € 'Tp emenlst KPIs are improved when the organization focuses on
e ool enables organizations to conform Q&S to meeting customer requirements. Clause 10.2.3 @sgjuir

this IATF requirement and to ensure the qualitytiud organizations to implement a process for problemisp

delivered products by meeting customer requirementﬁll_ The implementation of this clause ensuresoadg

Preserving product quality reduces the intemadat@n ¢, orative climate by involving multidisciplingactors
rate, costs related to reworks and repairs, anduheber in the process

of customer complaints.
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Table 2 Synthesis of the correlation analysis betwsean Management organizational tools and IATqurements and
determination of their impact on OE

Lean Related IATF|Impacted factor/KPI Concerned OE dimension
Management too|16949 :2016 clause
58 7.1.4. Maintain  th¢Working environnement Culture
premises in a state
order Operational process efficiency and effective|Result:
Quality assuranc Continuous improveme
8.5.4.1Product qualitjQuality assurance Continuous improvement

preservation

Delivered part quality performance, Operati(Results
process effectiveness, Cost of internal |

quality
Standardized wor{8.5.1.2 Standardized |Working environnement Culture
work instructions
Quality assuranc Continuous improveme

Delivered part quality performance, ProdResults
effectiveness, Operational process efficie

Visual 5.3.1 Management |Strategy and policy Entreprise alignement
management involvement inProcess effectiveness, Delivered part qu|Results

designating thperformance, Delivery performance, Custo

personnel responsilidisruptions, Warranty, Cost of external p

for customelquality

satisfaction monitoringProcess improveme Continuous improveme
TPM 8.5.1.5 ImplementatiopManagement of maintenance by target Entrepriseatignt

of a documented TP|Quality assuran Continuous improveme

process Cost of internal poor quality, Proc¢Results

effectiveness, Product conformar

Maintenance performance, Delivered
quality performance, Delivery Performar

TQM 5.1.2 Management’s |Commitment and Leadership Culture
commitment to thStrategy and polic Entreprise aligneme
customer focus conce@uality assurance, Process improven Continuous improveme

Delivered part quality performance, Deliv(Results
Performance , Customer disruptions, Warrg
Cost of external pocquality

10.2.3 Problem-solvingMultidisciplinary working group Culture

methodology Cost of internal poor quality, Proc¢Results
effectiveness, Operational process efficie
Product conformance, Maintena
performance, Delivered part quality]

performance, Delivery performance, Custo
disruptions, Warranty, Cost of external p

quality
10.2.4 Error-proofing |Quality assuranc Continuous improveme
devices Cost of internal poor quality, Proc¢Results

effectiveness, Product conformance, Deliv¢
part quality performance, Delivery performal
Cost of external poor qual

10.2.5 Warranty Warranty, Cost of external poor quality Results
management

9.2Internal audit Quality assurance, Process improver Continuous improveme
management Strategy and polic Entreprise aligneme

Cost of internal poor quality, Proc¢Results
effectiveness, Operational process efficie
Product conformance, Maintena
performance, Delivered part qualit
performance, Delivery performance, Custo
disruptions, Warranty, Cost of external p
quality
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The analysis of internal and external dysfunctionsstablishment of a customer-focused spirit, the
enables automotive companies to minimize poor tyalistandardized work, and finally by the adoption of a
costs, improve the processes’ operations and maspovproblem-solving methodology.
efficiency, reduce the non-conformity rate and iavarthe
external KPIs. The problem-solving methodology ten Action ge——
used to solve the different processes’ dysfunctmsthus plan OE assessment
contributes to the improvement of their operatiiause foliywsag
10.2.4 requires organizations to develop a documdent
process to manage Error-proofing devices [11]. &hes
devices enable organizations to control the riskgacess
errors and quality defects and reduce the cosaseeto  Action plan  Gaps
scrap, rework, and repairs, as well as the cokgerkto S Senication
customer complaints. These devices improve preséss
effectiveness by enabling them to achieve quality
objectives. Clause 10.2.5 requires automotive comega
to develop a warranty management process [11]. This — Refer to
allows organizations to eradicate problems deteuyeshd establishement .

S $mm® r0admap
customers and thus minimize the costs of exterpal p . . . .
quality. Clause 9.2 of the IATF Standard requires '9ure 1 Operational excellence improvement progess
organizations to conduct QMS audits, product auafiis automotive companies
manufacturing process audits [11]. Audits assess th

P ) In order to achieve OE through the “Continuous
organization's  performance and determine th

) o . . fmprovement” dimension, automotive organizations
improvement opportunities to be seized. Based dit augp,, (g implement the five Lean Management

deviations, the management reviews the qualityod®es, — ,rganizational tools and conform their QMS to tAGF
the pre-established strategy and the quality policYeqyirements contained in chapters “5: leadersHip?,
Analyzing deviations and implementing the Necessagy,nnort”, “g: operation”, “9: performance evaluatiand
actions enable automotive organizations to impiesr  «10: improvement”. Particular attention should beeg to
internal and external KPls. operational management; organizations should azgani
. their production workshops, preserve the produelityu
4.2 Development of a roadmap for automotive through the supply chain, standardize the actisitie
companies to achieve operational excellence  implement Error-proofing devices, conduct interaiadiits
In this section, a roadmap intended for automotivgnd adopt the TPM. The assignment of organizatiahes
companies to achieve operational excellence isldped. and the management’'s commitment to a customer-daicus
This roadmap is based on the results of the fastien of approach are essential for this OE dimension. For
the present paper, which focuses on the correlatialysis  organizations that have identified gaps relatedthe
between Lean Management organizational tools angnterprise Alignment" dimension, their action plan
automotive standard requirements and their impact @hould be based on the requirements related tdenisd}s:
operational excellence. OE assessment is thesfegt of |eadership”, "8: operation® and "9: performance
this process; it enables organizations to deterthieie OE  evaluation” of IATF standard. Visual managementM[Q
maturity level and identify gaps. After the diagtims and TPM should be implemented as a priority. Ireotd
organizations can refer to the developed roadmap #ign the operational work with the organizatiompiples,
establish their action plan. The latter would conthe the management’s commitment to customer orientasion
Lean Management tools and the IATF requirementseto fundamental, the roles should be assigned, the TPM
implemented as a priority. Once the action plan igdopted and the internal audits conducted and rbgidts
implemented and deemed effective, a reassessmentejgloited.
necessary. Figure 1 summarizes the improvemenegsoc  Finally, automotive companies that have noted gaps
The developed roadmap is presented in figure Zelated to "Results” dimension should implementfive
organizations can refer to it in order to priogtiactions, |ean Management organizational tools. The requingsne
identify the levers on which they should focus @efine contained in chapters "5: leadership”, "7: suppol8:
their needs for resources and competences. A¥peration”, "9: performance evaluation® and "10:
organization which has noted deviations relatedhi improvement” should be analyzed and considerechby t
"culture” dimension should focus on the requirerseniprganization during the establishment of the acpitzm.
contained in chapters "5: leadership”, "7: suppdl8: To improve internal and external results, operation
operation” and “10: improvement” and implement 3% management and management’s commitment are
priority, standardize the work and adopt TQM method fundamental. In addition to the improvement axeshef
The improvement of the “culture® dimension is'Continuous improvement" dimension, the "Results"

conditioned by a work environment that promotes th@imension focuses on the problem-solving methodolog
operation of the various processes in good comditithe and the warranty management.
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Main requirements

N—

[ OE dimension [IATF Chapter

N—
)
N—
)

Lean Management
tools

- Environment for the

operation of processes
: - Quality preservation :
Continuous 7: support - Standardized instructions - Standardized work

-5S

5: leadership

Improvement e G ESE e - Organizational roles - Visual
9: performance - TPM process management
evaluation - Customer-focused -TPM
10: improvement approach - TQM
- Error-proofing
- Internal audi

Figure 2 Roadmap for automotive companies to aehigerational excellence

According to the developed roadmap, the requiresnentmprovement projects and the achievement of operati
contained in chapters “5: leadership” and “8: ofierd are  excellence. Referring to the developed roadmapyltees
fundamental to improving the four dimensions andhow that “culture”, "Continuous improvement" and
achieving OE. In fact, chapter 8 requirements guid&Results" dimensions are influenced by the effectiv
automotive companies in the operational managemwientimplementation of the requirements contained inptdra
their workshops and enable them to meet customéf: support”. The latter determines the requiremesiated
requirements. Furthermore, leadership is the cetoee of to human resources management, the improvememeiof t
any improvement process; a committed leader metbvatskills, as well as the process for motivating and
the employees by developing their skills and paént empowering them. In fact, as mentioned by the astho
which will necessarily contribute to the success dR7,32], the human factor is the key element ofcess;
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companies with committed and competent personnel Automotive Industry in 30" DAAM International

achieve the expected results, succeed in implenggthteir
culture and manage effectively the
improvement projects.

5 Conclusions

To follow the evolution of the sector and standfoorin
competitors, automotive companies put special famus
the control of the value chain, the assurance af AMS

and the results of their performance. The effective

implementation of the various Lean Management taots
techniques enables automotive companies to imphmie
performance and optimize flows and processes byngak
them more effective and efficient. In this papegah
Management organizational tools that are 5S, stdimal
work, Visual management, Total Productive Maintexgan

and Total Quality Management were analyzed. Based o
the correlation analysis between these tools ard th

requirements contained in the international autoraot

continuous Automation Proceedings,

Symposium on Intelligent Manufacturing and
B. Katalinic, st 1ed.,
DAAAM International Vienna, pp. 0955-0961, 2019.

https://doi.org/10.2507/30th.daaam.proceedings.132

[5] ISMAIL, M.Z.M., ZAINAL, AH., KASIM, N.I,

MUKHTAR, M.A.F.M.: A mini review: Lean
management tools in assembly line at automotive
industry 1% International Postgraduate Conference on
Mechanical Engineering, IOP Conference Series:
Materials Science and Engineering, Vol. 469, Januar
p. 012086, pp. 1-11, 2019.
https://doi.org/10.1088/1757-899X/469/1/012086

[6] GHOUAT, M., BENHADOU, M., BENHADOU, B.,

HADDOUT, A.: Assessment of the Potential Impact of
Industry 4.0 Technologies on the Levers of Lean
Manufacturing in  Manufacturing Industries in
Morocco, International Journal of Emerging
Technology and Advanced Engineerikgl. 12, No. 7,

standard IATF 16949:2016, a roadmap is developed on Pp. 78-85, 2022,

which automotive companies can rely on to estalblisir

https://doi.org/10.46338/ijetae0722_08

improvement plan in order to achieve operationdi’] WELO, T., RINGEN, G.: Beyond Waste Elimination:

excellence. The roadmap determines the
Management tools to be prioritized in the lean gxbj
implementation as well as the IATF requirementdé¢o

integrated into the quality management system af@]l KUMAR, N,

implemented as a priority. The correlation analgsid the
developed roadmap are among the original featurdweo
present research. The performed analysis has stiayn
to achieve operational excellence, organizatiorsulsh

focus in particular on the requirements containad i

chapters "8: operation” and "5: leadership", idigon to
the five Lean Management organizational tools. Ftiois
perspective, an empirical study is in progress lwiug
local automotive companies in order to validatertsilts
of the present article and determine the synecgédtect

Lean Assessing Lean Practices in Product Development,

Procedia CIRR Vol. 50, pp. 179-185, 2016.
https://doi.org/10.1016/j.procir.2016.05.093
SHAHZEB  HASAN, S.,
SRIVASTAVA, K., AKHTAR, R., KUMAR YADAYV,

R., CHOUBEY, V.K.: Lean manufacturing techniques
and its implementation: A reviewaterials Today:
Proceedings Vol. 64, pp. 1188-1192, 2022.
https://doi.org/10.1016/j.matpr.2022.03.481

[9] GHOUAT, M., HADDOUT, A., BENHADOU, M.:

Impact of Industry 4.0 Concept on the Levers ofrLea
Manufacturing Approach in Manufacturing Industries,
International Journal of Emerging Technology and
Advanced Engineeriny/ol. 18, No. 1, 2021.

of Lean Management and the international automotive https://doi.org/10.15282/ijame.18.1.2021.11.0646

standard on operational excellence.
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