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Abstract: The product lifecycle management (PLM) system &asgnificant
role to support the collaboration and manage theeship between OEM and
supplier to enable the success of supplier integraToday great rates of coop-
eration as suppliers have been dedicated to SMEs.

Since one of the PLM task is to control the collaion between OEM and
suppliers, this paper provide supplier (SMEs) anfavork to find their level of
relationship with OEM and the steps that they caprove it. To respond to this
trend, we defined a methodology based on collaveraatrix maturity levels
and four PLM axes of strategic, organization, psscand tools levels. Finally
according to this matrix, we proposed a structdra proper questionnaire and
example that shows suppliers how to evaluate tiasitions in terms of collab-
oration in PLM.

Keywords: PLM, OEM/Supplier Collaboration, Collaboration mity

1 I ntroduction

Technology of PLM is composed of complex processlive challenges of organiza-
tion in terms of information flow, management ofnfan resource and different rela-
tion levels between OEM and suppliers [1].

The integration of supplier in value chain of protis not a new challenge. Various
researches and projects have been focused omsshis that seeks more efficient ways
to improve integration. In this study we found @®des with aspect of interoperabil-
ity [2], data exchange [3] and those ones that idensorganization between OEM
and its supplier, through the development of différlevel of cooperation and inte-
grate the suppliers in the network.

The suppliers in the field of automotive are loakiior new innovative ways to pro-
pose high quality of product and platform while twests are faire. According to high
demand for rapid development of innovation, highliy and increased regulation, it



will be apparent that the favorite suppliers amesthones who focus on leverage the
innovative products with grow development in newtfdrms and programs. There-
fore for OEMSs, especially in the domain of autometiit will be important to seek
new trends of development that involves suppligegmation into the product devel-
opment process chain. To respond to this needpyglign integration, it seems to be
necessary to deal with PLM framework and tools thetis on integration of supplier
and on collaboration between OEM [4].

The classic works until the last few years have &ageat revolution in industry. The
evolution was characterized in the network of OEM guppliers with a vertical co-
operation method. This approach was the resulttefjration of supplier's equipment
through the simultaneous process of developmeatiiomotive industries in different
phases such as planning, design and education [5].

According to aims of BENEFITS project to understahe challenges relating to
knowledge management and sharing cooperation gflisumnd OEM, an industrial
investigation was conducted during six months in. UKe result obtained from pre-
vious questionnaires persuaded us to investigatetatifferent levels of collabora-
tion between OEM and SMEs from begging steps tootptémal level. This frame-
work can help suppliers (SMEs) to assess theittipasiin this cooperation and pro-
vide them perspective of an optimal cooperatioraddition more we will propose a
structure of proper questionnaire that preparestiplier's manager to benchmark
the situation of level of collaborating and be atdleanswer some key questions such
as:

* What are the activities of each level of co-PLM?
*« What is the actual level of collaboration?
* What are the requirements elements to improveethed bf collaboration?

The paper is organized as different sections. T part addresses the PLM ap-
proach in term of collaboration between OEM andpdieps. Section three analyses
the state of the art in term of collaboration lebettween suppliers (SMEs) and
OEMs. The results of presenting a framework andsssaent level of collaboration is
presented in section forth. Finally, we concludd discuss future works according to
BENEFITS project in fifth part.

2 PLM approach in term of collaboration between OEM &
suppliers

Nowadays the enterprises seek new collaborativinéss methods to solve their new
challenges. They wish these solutions be able amgdh the global marketing of the
product by leveraging the power of product colla@ion across different parts of
value chains such as partners, employees, supmiedscustomers. In addition more,
the methods must provide them a faster product ldpxeent, more efficiency in

managing of their programs. Also this collaboratwegram that involve product and
supply chain processes should be able to reducedogenent costs, increase product
innovation, make the time of marketing faster amtidve a significant result on reve-



nue. It is expected that the methods of PLM coltatiee programs impacts on tech-
nical advantages as to provide more effective pastiip for PLM users, delete the
barriers to innovation and finally increase thetooser satisfaction [5].

In order to reduce the expenditure of collaborajiwegrams, OEM -especially in

automotive industries- prefer to have direct cotinado suppliers with limit number

of capable and effective suppliers that calledesyssupplier. In this system, there is
no direct link between other suppliers which callb —supplier with OEM but instead
the system supplier works closer to OEM and in atler hand deals with sub-
supplier and manage theirs task and coordinatipn [6

Many OEM and supplier networks in automotive indysthich have been developed
in 1980’s are characterized by "vertical cooperdtidrhis cooperation often starts
with request of OEM to supplier for producing agwot according to its precise spec-
ifications and OEM will keeps the industrial profees of their products, responsibil-
ity and the product band. In addition more, thigtienship can be evolved to the
level of co-development between OEM and suppliers.

In the automotive industry, vertical partnershigs teasignificant effect in different

aspects such as integration of equipment suppie®rs simultaneous development
process of cars, planning, design and implementing.

More over in the aerospace industry, we will fdueé kinds of vertical partnerships
(OEM/supplier) such as, classical relationship v EM dominance that Boeing can
be as an example, Cooperative model with exampkirblus and finally those ones

that OEM’s role is limited to the level of integiat in purchased part [7].

The implementing of such collaboration requiresaniging effective communication

between enterprises through integration and inemadglity on different levels (Fig.

1)
PLM axes Inter oper ability level

Strategy PLM Goals, organization mode

Organization Skills ,Best practices,Ontology

Standards, Process synchronization,pr
models,Ontology

Implametation,Data models

BN

Fig. 1. Interoperability through PLM axes
In this paper, to keep up with these tasks abowel M collaboration framework is
established, enabling supplier to assessment #utiral level of collaboration to
OEM and the steps to improve their partnership.



3 L evels of collaboration in PLM

In order to reach to a successful developed bsisiaad issues related to PLM such
as processes or information, it seems to be nagedsd the actual situation of every
unit of business, regional unit or product areadmognized and understood well. The
PLM maturity model is a suitable tool for this avatlion and analysis [9].

The exist PLM maturity model refers to the geneniaturity model CMM by means
of COBIT standard [10]. This matrix with five roudgwvels describes how a company
and its management team are able to use and eatentporate-wide PLM concept
and related processes and information systems.eTétages represent the organiza-
tional growth, learning, and development and tHimaanalysing the maturity of the
enterprises during this cooperation [10]. Althouighconcept of collaboration in
PLM, benefit of PLM system in network of SMEs aege but is an attractive subject
for researchers of this domain in recent years 121,13, 14, 15]. Among them one
study has investigated the adoption of PLM systei8MES network by means of 11
case studies. This research tackles related prebdem tries to accomplish a crucial
task in PLM to evaluate the achieved benefits. ddeo to do this, they defined a
methodology to assess PLM advantages accordingdefined industrial target by
means of some quantitative indicators such as éintecost. These SMEs are classi-
fied to three groups. The first stages relatechtsé one that there are no use of ad-
vanced communication and management technologyCamimunication took place
by traditional ways. In second stage, a commeRIzM system is conducted and data
sharing improves in a standard way and finallytage three the network of suppliers
deals with evolution of exiting PDM tools towardPaM approach which leads to a
good trade-off between some commercial collabogafivoduct definition manage-
ment tools and the most advanced computer suppoo@gerative work applications
[16].

SME
With Collaboration

0=
(2 o\ —

and
SME measurable

Without Collaboration

Unstructured

Optimal

Defined

Repeatable
But intuitive

Fig. 2. Levels of SMEs collaboration through PLM based on [10]

Intense pricing and limit of time will force the @ to work with the suppliers that
provide them faster and more accurate responséd.M system called NSK (Nan-
jing-Fiat Solution Kit) has been established to madke collaboration between an



OEM called Nanjing-Fiat and suppliers, exchangiitgsfand key information about
vehicles faster and more efficient.

In this PLM system a web-based tool can be useldotly OEM and suppliers for the
operations such as uploading, browsing, exchangind,downloading of data relates
to product requirements for specific vehicle syselEK PLM system will present
in three different levels of stagey, technique apdration level.

At the strategy level, the PLM strategy focusingsapplierintegration. At the tech-
nical level the tools to enable supplier integnatiave been selected and finally at the
operation level, the PLM system is going to be enpénted17].

In this study according to the investigation, diffiet PLM system and existing ma-
turity models, we presented a PLM framework in isech, based on maturity models
of PLM and four axes: strategic, organization, pgscand tools.

4 PLM framework and assessment the level of collaboration
between OEM and supplier

In this section we will introduce a framework of tondty level of collaboration be-
tween OEM and Suppliers which called SPOT. In cwgiwe will present a structure
of questionnaire to provide supplier's manager ss#eeir place of collaboration in a
better way. (Tablel).

4.1 Discussion

For improving our framework we need to proposeractiire of questionnaire and
apply it to different enterprises (OEM/Supplier)itave Feedbacks. These feedbacks
will be used to improve the table for the levelfdetion.

For this questionnaire we need to choose the pgghdon for having the best answer.
That's why we adopt different levels in our appioathese levels will be as:

e Strategic level: will address Top management.

e Organization level : will address managers, depamtsiresponsible,

« Process level: will address managers and enginaedsteam head etc.
e Tools level: we will address all technical staff

We will formalize questions in order to replace ®epplier (SME) directly in the
right level. As an example, in the strategic axehage five levels; in each level we
have some activities. One of these activities eome the PLM concept, in which
evolves from one level to another. In the levelhstouctured Collaboration, we have
“work must be done to define the PLM concept”.Ha second level, partial but intui-
tive collaboration, we have “PLM concepts are dedifbut not formalized”, etc.

In order to identify the right level for each adtyy questions will be addressed to the
Boss/Managers and structured as follows:

In your opinion, what is the best definition of PLddncept?

Is it defined in your enterprise?



Table 1. PLM framework and assessment the level of collatimm of OEM and supplier

Level

‘Working Practice

PLM axes

Strategy

Organization

Process

Tools

Unstructured
collaboration

Have started to recognize PLM topic in
terms of collaboration and its
importance have been agreed

Have begun to Select supplier after
zooming potential ones

‘Work must be done to develop the
PLM concept and standards

‘Work must be done to define the PLM
concept

Have begun to identify potential
supplier

There is no defined organization
concerning lifecycle management; all
lifecycle and product management

Difficulties in finding past
documentations

issues are resolved by individuals on a
case-by-case basis.

There is no defined process
concerning lifecycle management and
collaboration

No advance communication and
traditinal management is used

Partial but
intuitive
collaboration

PLM concept is defined
but not formalized

There is a high degree of reliance on
individual knowledge and therefore
errors occur

Have begun to Identify PLM need
concerning participation between
supplier and OEM

An internal Organization concerning
PLM is under structuration

Lifecycle and product management
processes have developed to the
stage where similar procedures are
followed by different people
undertaking the same task(i.e. the
processes function on ad hoc bases)

IT systems don’t support
processes of collaboration but
they’re defined

Collaboration
needs Defined

The PLM concept is not
uniform throughout the corporation but
is formalized

Have started to develop partnership
between supplier and OEM and have

The industrial partners accessed
documents as external users with
limited rights

Actors belonging to OEM upload data

and files to specific areas of the PDM

system to enable collaboration and is

possible for them to remove data to
end collaboration

OEM adopted a commercial PDM
system properly customized to
meet specific process
requirements

begun to decision making for type of
the supplier integration

Have begun to define extended
enterprises needs

Processes and basic concepts are
standardized, defined, documented, and
ed through Is and

The PLM processes are not uniform
throughout the corporation

training

Synchronized collaboration with other
organizations is not in best practice

The human factor is still important

There is no end-to-end PLM process

IT systems support individual
parts of processes

supporting IT systems, all work is
completely or partially manual from
the process point of view

No PLM platform

Managed and
measurable
collaboration

The state of uniformity
of PLM concept is formed

The state of uniformity of organization
and processes are clear

Concepts of PLM are developed

Numerous workshops have been

organized to understand the main
criticalities of actual processes, to
choose how to evolve the adopted

system to meet the extended

enterprises needs and to define the
technical specifications of the new PLM
platform

It is possible to monitor and measure

the compliance between processes and

to take action where processes are not
functioning well

Processes and concepts have been

refined to the level of hest practice,

based on continuous improvement and

benchmarking with other organizations
PLM process are formalized

IT systems support PLM
processes well

through clear vision throughout the
corporation

There is best practice of
synchronization with other organizations

Processes are developed through
clear vision thronghout the corporation

L

Optimal

collaboration

Use Execution plan ,PLM configuration|
and continual improvement

New system functionalities have been
defined in cooperation with industrial
pariners

The implemented system can be
considered a good trade-off between
some commercial CPDm tools and the
most advanced CSCW applications

Evolution of the existing PDN
tools toward a PLM approach

IT is used in an integrated manner

New system processes (PLM) have
been defined process antomation
exists on an end-to-end basis

There is a PLM platform

IfNo=L1
If Yes> L2

Is it formalized in your enterprise?



. If No=L2
. If Yes> L3

Is the PLM concept integrated uniformly throughgaotir enterprise?

« IfNo=1L3
« IfYes>L4

For taking decision, we need to develop all questim the same way and cross dif-
ferent answers. Since the framework is based atiegistates of the art reviews, we
still need to improve the table and to validatevfines questions by investigations.
Furthermore uniformity of questions is very impaitaAs seen before, each question
must be linked to the related level. In continue wilt assign weights to questions
according to their importance in the PLM adoptidtis will give a unique result
related to each level, even if it is arbitrary amel can give recommendation for the
negative response.

Another important point is the PLM adoption by Sligns (SMESs).Introducing PLM
system can help them to tackle the challengeseif firocesses. The importance of
the organizational aspect is reinforced by the that PLM is based on the coopera-
tion of various businesses; collaboration that sgidace at different levels (Informal
collaboration, project/process collaboration antkesded collaboration, etc.).

5 Conclusions and Further Work

In this study we analysed the maturity levels ofE3Mollaboration with OEM. Based
on our proposed PLM axes (Strategy, Organizatioocéss and Tools), we classified
the activities of each maturity level. This kind déssification is important for the
identification of domain and person concerns byattiivity.

As future work, we will develop the questionnairesed on the levels of maturity.
The future questionnaire will include the resulfsttte PLM adoption base on the
table. This part will give an assessment of theacip of SMEs, especially the ability
to adopt PLM or not. As an example, indirect costanager, type of communication,
size of SMEs, etc. We will integrate elements fdogting ICT (especially PLM)
technology. For example, we can see the negatpecasf “Informal communication
mode” in the process axis. It's related to SME<ficas, because in the most cases
SMEs have an informal communication mode (accordintheir small size) and this
kind of communication impact the PLM adoption.
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