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Results

1 INTRODUCTION

The increasingeeds of a globaharket and technologevolutionhavepushed companies to develop
competitive advantages based on adequate and intensive usdoohation and Communication
Technology (ICT). HoweverSmall to Medium sized EnterpriseSME} often do not realize the
importance of ICT adoption (especialRroduct Lfecycle ManagemenPM), which is vital for
product developmenthut isnot always well equipped to adopt and integratto businessctivities.

2 OEM/SUPPLIER RELATIO NSHIP

Due to competition and globahtion, enterprises are supposed to work in networksd improve
their performance through implementing optimal structure of informatiand communication
technologiesin this way despite the intehof SMEg0 use these tecmologies, problems in structure
prohibit them in exchangg information in a goodmanner. Beefiting from a suitable modeling
framework in the context of PLMwill help them to reach this aim. In fad®®LMsystems are supposed
to develop manage and integmtnformation from the first conceptuatition to disposal points. PLM
systems a a solution to structure and share product information. OriginBjuipment
Manufactuers (OEMs) and service providemeed to implement PLMystemsto integrate their
information systersand process through it. PLM has alreddyenimplemented in large eopanies,
especially those whicbperate in theaerospace and automotiviadustries but the cost, complexity
and management of developing towlsichcombire PLM and CAD folSMEseems to be difficult.
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Figure 1. Content of the project

Today, design projects depend on the abiliof an organisatiorto coordinate and control the

collaboration between the numerous actors participating in such prejgth Followirg [2], we

discus four major relationship types:

1 The Vertical Cooperation : this type of cooperation involves corapies having or may have
an OEMsupplier direct contract (transaction)

2 The Horizontal Cooperation : this type of cooperdabn brings together competitors whom
areengaged in a joint project.

3 The Diagonal Cooperation : this type of cooperation is between companies that have no
direct transactions or competitive relationshipand whose products are complementary.

4 0l nisert o Cdomedation : this type of cooperation is between companies from different
sectorswhich fully met the time of a project (we will not detail this type asdtnot relevantto

our study).

SMEand OEM collaboration takgdlace atdifferent levels described tbugh a typology of different
relationship patterns According to the OEMSupplier relationship, we will detail the vertical
cooperation mode.

2.1 Vertical Cooperation

Many OEM supplier networks in the automohks | e sec
are characterized by "vertical cooperatiorVertical cooperation often begins with a relationship

whereby an OEM requestsa supplier to carry out the product production according to its precise
specifications. The OEM keeps the industrial propertyt®piroduct, liability and the product brand.

We will see that such cooperation can evolve to the level ofdavelopment btween OEM and

suppgiers.
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In the automotivesector, the vertical partnership has resulted in the integration of equipment
suppliers ina simultaneous development process of cars, in the planning / design and realization
stages

Also, from an aerospace perspectivéhree king of vertical relationships (OEM/supplier) were
developed3]:

}  Classical relationship with OEM dominance (Boeing)
} Cooperative model (Airbus)

} OEM6s role is Iimited to the integration of pu

In vertical cooperationthere is a specific typology which represents the OEM/Suppliers relationship.

It is based on two di mensions of supplier i nt e
autonomyo of the suppl & eomponiem ortshbsystedardvtieeloo p me& ot o]
attached to this integration towards the final projef4]. The authors identified five levels of
autonomy.These levelstart from the lowest, level 0 and level 1, where the supplier is a contractor;

they are responsiblefor product manufactue and its industrializationTheir work is based on

detailed technical specifications, (level 0: product, level 1: product and process specjficati

In levels 2 and 3, the supplier involved in the design through the plans and drawings from the OEM
functional specifications (cost indications / expected performance, interface definitidimese two

levels are almost similar, the difference beténehem is that in level 2, the OEM keeps the
intellectual property rights on products developed aaidlevel 3 the supplier keeps the intellectual
property of their developments, but provides the financial costs.

In level 4, the supplier is responsiliter the design until the production afach componenand this
ison the basis of the functional specification.

The first analysis work is presented in the (0). We group levels of cooperation and identified input
data of each level and activities of signg as can be seen in Table 1

Input data Activity/Supplier Level

Participate to elaborate requirements, ..., 5
manufacturing

Users Requirements

Functional Function

Requirements Component Design, industrialization and manufacturing

Participate to the | Patent registration (2a)
conception Give up the IP (2b)
Industrialization and manufacturing
Manufacturing

Table 1Vertical cooperation levsi[5]

Specification

Product Technical Specification

OIRrINW »

The choice of vertical cooperation depends on the strategic positioning of all actors (OEM / Supplier)
via the typology presented.

I n the regional p rthe jauthors ideatied three types of @latiomshigs daped 6
essentially on trust aspect
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2.1.1 Free Mode

This mode is an open relationship between the OEM and its suppliers. An open relationship is a
relationship without commitments or restrictions. It is a mode in which there is supervisor,
where each SME makékeir own decisions according to a set of criteria and goals of its own
strategy. There's not reallgny supplierorgangation, but SMEs are orgassid as isolated bricks. In

this orgarsation, the OEM is responsible for gansing and coordinating its suppliers.

2.1.2 Reversible Mode

In this mode, the industry concept takes shape through the union of two or more SMEs (SMEs are
complementary and not competing).

It is a mode in which there is an entity that is not a supervisor, Which has a global vision of the
industry (supplier's orgasation) to help SMEs to take their decisions in a more coherant
respongble manner,according to the objectives of the gangation (industry). This mode can be
distinguished by the addition of an interlocutor that we call "coordinator". The coordinator will
ensuresuccessfuinkagebetween industry and the OEM.

In this mode, the goal is to covehe entirelife cycle of the enabling product from design to disposal.

The industryhasfull responsibility from design to production, based on a functional specification

(Part plane). In this mode, the industry must ensure coordination of suppliers of lower taisk

organsation allows SMEs to combine their skills and respond jointly to the OEMsdallows:

} Produdion of a comprehensive and more complete enabling product (Tool + Instructions +
Training + control)

}  Combinedprodudion of new tools and technologal innovations through the collaboration of

different SMBbusinessg

The poolingof resources (business functions, sharing of employee$; etc

Group Purchasing

Collaboraton to penetrate new markets and explore new OEM busimesss

Creation of an Industial identity; and

e e e

Irreversible Mode (relationship)

2.1.3 Irreversible Mode

In this mode Industry covers a larger part of the enabling product life cycle (the case of our study is
assembly tools) and especiallyring the upstream phases. The supplier develegills early in the
lifecycle dlowing it to intervene and have an impact on the end product (desogrexample).

Joint development involves the sharing of knowledggardingthe system developed and the
experiences throughout the project represenia base of experience that will be capitalized and
exploited in future projects.

The advantage of industry is that the partners know eattten so reputation will becomenore
important in relationships. Alsopartners will grow im0 a stable relationshig6]. However,
collaboration in a research project is uncertaivith low stakes in direct markets. Instead, it aims to
evolve the concept of learning, more than income. Bamedkills, we identify competencies related
to project development. The choice of project partner is basedtoa followingcriteria:
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Their membership in the industry
Its ability to evolve in terms of skills (learning)

Their proposal force in the phasef the cycle wherghey were a master and

[ R N S e

Their proposal force for solutions that are industriapundand meet the need (functionality,
cost, quality and time) of the proposed project

3 DEVELOPED MODEL FOR SMES COLLABORATION

The introduction of new techologies is a complex process that involves challenging the existing
organgation, not only in terms of their informationdiv, but also th& human resourcenanagement
and OEM/Suppliers relationship level.

In order to model rolebased views and findirigteroperability between the various information and
communication technology tools, we investigated existing articles regarding collaborative design
processes whicthad a particulafocus on SMEs. By means of research, we gathered all related
informationwhich allowed us to depict Business Process Model and NotatiddPMN model for
representing all tasks that must beompleted for the collaborative process planning between
extended enterprises, such as OEMs and SMEs. In additiochagetwo information models (NIST

and PPRO) to show the effectiveness of these models for implementing design processes, especially
in SMEs. This comparison has been showit able 3.

Design coordinationin the context of structure of the projectis related to identify the local
objective, assessment of resources, scheduling of the tasks and criteria. In &fiitdsnt

collaborative product design is necessary for extended gmises willing to develop complex
products during a short time to markeMahmoodJouini and Calji7] presented a method to define
and evaluate a edesign platform regaidg SMEsinvolvementin the mechanical product field.
System architecture is defined by applying proper metrics dase collaborative process
characteristics to assess functionality performance of the available tools.
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Section Task Articles Information model
C Merlo B. DenkenalH. B Siller | M. Germand] NIST PPRO
Definition market Specification L ] @9 Specification
Customer need design [ ] Requirement
T Analysais Drawing L ® Feature Tmport with CAD files
Implemention conceptual solution| 9 ® Functien Product
Pre-tasting protyping ® ® Fuction modsl Activity
Family product ® Prpduct and compenant family | Version doucuments
anutacturing Meta Plan o ® Rationale
Propos=al Implicid KID report @ Miaster model
Variable commercial data report [ ]
Explicid KID report L
Quotation Macro planning [ ] Usage Rezource
F.ough Micro planniz ® Trace Resource
Technologocal specification plan ® OAM featurs Activity
physical prototype ® Artifact product
Py Esperiment tests o Idsahza.twn Activity .
BOM Definition [ ) Material Producr{material)
Production planning o b
Manufacturing scheduling ® ®
Manufacturing Generate CNC code @ L]
Manufacture 9 9

Table 2Comparison of collaborative design process

Typicallydesign coordination is narrateat macro-leve| but unfortunately it does not correspond to
the complexity of the current processAlcouffe [8] proposed a business approach for improving
design coordination in SMEs through PLM system.

Proaess planning is an important step to convert a design concepa toanufactured product.
Nowadays, digital manufacturing systems are an important component of PL&re@nde of the
available solutions for managing integration Knowledge Information DHIg (&latingto a process.
Messaadia et dl5] proposed an ontology which formed the basis for developing decision support
and knowledge management abplites to increase the Computer Aided Process Planning (CAPP)
process

Process planning activities have a critical role in manufacturing environmentsobalgoration
betweendifferent companies to develop the product is necessagy/Duigou et al[9] proposed a

work flow model for processes regardingpllaborativeplanning with help of CAD, CAM tools &

PLM concepts. The target audience was OEMs and suppliers which interact with each other in
different activites, different steps andsingdifferentinformation flows.

In the context of information modelling, the PPRO model is a framework which enablesager to
process technical data throughout the lifecycle management process applied in SMEs. This model
includes four main packages obguct, activity (process), resource and orgation and presents a
configurable model covering all stages of giroduct life cycle managemeftom Beginning of Life
(BOL), Middle of Life (MOL) and End of Life (EOL). According to the olpeented programming
language, each attribute can be integrated at different levels of the life cycle in each section. In this
research, PLM needs have been ingeged in a company with regards to design and produces
families.

The results demonstrate that their proposed models satisfy the needs in terms of PLM in this
company. This approach deals with supporting several functionalities to develop and encoanter th
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needs regarding PLM systems, such as knowledge capitalization, reference management, archive
management, quotation, reuse and the extension of fundamental knowledge for developing and
industrializing the product in SMEs.

Since this model is dedicated smpport requirements, problems and also benefits of the flaskd
solution for SMEs and OEMSs, we chose it to make compaiiSpn

The NIST reference model is a single product interoperability framework which is able to assess,
store, serve andeuse all product information throughowpr oduct 6 s | i f echycl e an
the National Institute of standasland Technology. The advantagjehis frameworkis being able to
include most ofthe product information regarding the PLM system and stdordinate and to
support interoperability among CAD, CAE, CAM and other interrelated systems. It provides a
general repository of product information along its life cycle. This model is divided into four abstract
models with general semargidche Core Product Model (CPM), which provides a bdseel product
model; the Open Assembly Model (OAMyhich is a standard representation for assembly and
systemlevel tolerance information; the Desiginalysis Integration Model (DAIM) provides the
technical basifor tighter designanalysis integratioand the Product Family Evolution Model (PFEM)
which relates to the evolution of the product familigk]].

3.1 Proposed BPMN workflow for conceptual design collaboration
between SMEs and OEM

SMEs are mainly consisting of management groups who are owners of the company too. They usually
have different activities i regard to the product development stages from technical feasibility to
manufactue and they work with other companies to develop new prodsiair processes. In
addition to overcone particular needs faster, they need to adopt their design methods customized

to specific product requiremes{11].

In this project we proposea BPMN workflow model (Fig. 3) used for representing all tasks that must

be carried out for the collaborative process planning between extended enterprises (OEM) and
suppliers (SMEs) by meaokexising related articles[12, 13, 14]. It is necessary to determine the

different stages of lifecycle of process planning documents, which has been shown in the top ribbon
ofthe BPMN modelthi s ri bbon wi | | help to track anding docun
activities. For this particular research, the stages established are: Design, Manufacturing Proposal,
Quotation, Planning and Manufacturing.

In the OEM part, the design teamroducesconceptual and detailed desggafter definition of
marketing specification biyhe customer marketing directorThe cefinition of the customer needs
design will start with the meeting of the marketing project manager and the custahisiperson is
responsible for evaluating the needs the customer so he/she can reject directly the customer
request, if the customer needs are not appropriated for the company (not formalized according to
marketing specificationpuring this processif this meeting is enough to send the design detathe
designer, brief validation takes place; otherwise the designer must meet the customer alone or with
the marketing representative to completihie Customer Need Design (CND). At each task, the
marketing representative or designer has the possibilitemnal the process when characterize the
Customer Need Design document be clear. After the validation brief, analysis of drawings will be
completed andthe CND document mustproduce conceptual implementing design and include
engineering data, such as prodgetometry, product dimensions, tolerances, surface finish, additional
manufacturing, processes, quality control requirements, media type, CAD type and packing
instructions.The EngneeringData Document willthen besert firstly to the director of Researcland
Development (R&D) to implement the conceptual solution and secondly to the model maker for
pre-test prototyping and validation of the designation to project management.
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After the creation ofa 3D model of the product, the model should be availabla ishared data vault
classified in a product family with a standard formddtthis level, the project manager will ask the
purchasing department team, including industrial engineering, expert purchasing and R&D director in
design department to review thmanufacturability of the design and use the 3D model to create a
manufacturing requirements file as feasibility repotisis report must include implicitkiD,
(customer prioritization, contribution to reputation, previous experience with customer, custome
flexibility, perceived risk, previous similar tasks, perceived future prospects) evaluating expert
purchasing, variable commercial data (variable work costs, facility fixed costs, required profit margin,
facility responsiveness, current backlog) evatgaihdustrial engineering and process plan at the
metaplanning level (selection of technological processes, type of machines) by R&D in design
department. Once the manufacturing process and feasibility report has been validated by the project
manager, iwill be madeavailable in a text document as a process planning file to suppliers, who will
produce a manufacturing quotation. In order to produce a concise quotation, including costs and
delivery time estimations, the technical department staff suppliestevelop a macro plan and also

a rough micro plan, containing seps, operations, sequence of operations, and tools to be used.
Once the project manager of the SME has approved the quotation of the supplier, they will start to
arrange pre-process planimg, including explicit facility KID (Process documentation, Resource
templates, Process templates, available process standards, and CAD/CAM/CAPP tools).

Following this, demand for start executive will be sent from the project manager to the technical
department in the supplier orgasition to undertake the final rafo-plan (including tool pathgnd it
must be developed in a collaborative way with shop floor personnel.

This final macreplan will includeatechnological specification file and will be senthe model maker
in manufacturing to construct the physical prototypgieshould then continudo the department of
quality control; the supplier will thenompleteexperimental testing.

If prototype validation is confirmed, the technical departmentha supplier company will prepare
the Bill of Materials (BOM) definition. This BOM will be sent to the production director for
determining production planning and secondly the industrial engineer for manufacturing scheduling.

Finally, the production plawill be sent to the technical department to genera€NN code, which
will then be sent to the shop floor for manufacturin®t this point, the collaborative process planning
for design willcomplete and all related filesin supplier proprietary formatswill be saved in the
repositoryds pitdarvie tregievedn mutare, ordurthethpaotess plansin case of
similar parts.
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3.2 Proposed Maturity Model

Nowadays enterprises seek new collaborative business methods to dolsinesschallenges. They

wish these solutions be able to change the global marketing f pineduct rangeby leveraging the
power of product collaboration across different parts of valueiogasuch as partners, employees,
suppliers, and customers. In addition, sbenethods must provide faster product developmeand

more efficiency in managing of their programs. Aldus collaborative programwhich involves
product and supply chain pressesshould be able to reduces development costs, increase product
innovation, make the time of marketing faster and have a significant result on revenue. It is expected
that the methods of PM collaborative programs impacin technical advantages to pide more
effective partnership for PLM usersemove the barriers to innovation and increase customer
satisfactiorj15].

In order to reduce the expenditureof collaborative programs, OEMa the automotive industy
prefer direct connection to suppliers with lingitl number of capable and effective suppliers that
called system suppligrin this system, there is no direct link between other suppliers whaoh
caled suldsupplies. hstead the system supplier wds closer tothe OEM, but on another hand
deals withthe subsupplier and manageheirtasks and coordinatiori16].

Many OEM and supplier networks ithe automotive industrywere developed irthe 1980 Gasdare
charactersed by "vertical cooperation”. This cooperation often starts wilrequest of OEM to
supplier for producing a product according to its precise specificatidie OEM will keepthe
industrial properties of their products, responsityl and the product band. In addition, this
relationship can be evolved to the level of-development between OEM and suppliers.

In the automotive industry, vertical partnerskipave a significant effect in different aspecfka
businesssuch aghe integration of equipment suppliers in a simultaneous development process of

cars, planning, design and implementingreover, in the aerospace industry, we face three kinds of

vertical partnerships (OEM/suppliefincluding the classielationship with GEM dominancge.g.

Boeing, Cooperative modele.g.Airbus) and finally those oneshich theOEM&6 s r ol e i s | i1
the level of integration in purchased p#it7].

The implementing of such collaboration requires effectvganisation an@éommunication between
enterprises through integration and intgerability at different levelsin this research, tdkeep up
with these recognisedtasks, a PLM collaboration framework is established, enabling sspulier
assessheir level of collaboration to OEM and the steps to imprawes partnership.

3.2.1 Levels of collaboration in PLM

In order for a business to be successful and occur minigsales related to PLMuch as processes

or information, it seems to be necessary that the actual situation of every unit of business, regional
unit or product area be recogsed and understoodvell. The PLM maturity modgeproposed in this
researchjs a suitable tool for this evaluation and analisjs

The exising PLM maturity model referso the generic maturity model CMM by means of COBIT
standard[18]. This matrix with five rough levels describes how a company and its management team
are able to use and extend a corporatéde PLM concept and related processes and information
systems. These stages represent orgational growth, learningnd development and allofer the

analgis of the maturity of enterprises during this cooperatiofil8]. From the concept of
collaboration in PLMthe benefis of PLM systemin network of SMEs are rardut it is an attractive
subject for researcherfEl0, 12, 13, 14, 19, 20]. Among themone study has irestigated the adoption

of PLM system in SMEs network by means of 11 case studies. This research related problems and
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tried to accomplish a crucial task in PLM to evaluate the achieved benefits. In order to do this, they
defined a methodology to assess Patiwantages according to a defined industrial target by means of
some quantitative indicatorsuch as time and cost. These SMEs are classifethree groups. The

first stages related to thoseahat are na used to advanced communication and management
technology and Communication took place by traditional waysthe second stage, a commercial
PDM systenwas conducted and data sharing imprdvie a standard way anéinally in stage three

the network of suppliers detlwith the evolution of exiting PIM tools toward a PLM approach
which led to a good tradeoff between some commercial collaborative product definition
management tools and the most advanced computer supported cooperative work appligatihns

SME with
collaboration
O Optimal

O Managed &
Defined measurable

Repeatable
O but intuitive

n structured

SME without
collaboration

Figure 3. Levels of SMEs collaboration through PLM

Intense pricing and lingt time forces OEMs to work with thér supplierswhich provides faster and
more accurate responses. A PLM system callleahjingFiat Solution Kit (NSK)as established to
make the collaboration between an OEM called Naniiiag andtheir suppliersand allowed for the
exchangingf files and key information about vehicles faster and more efflgient

In this PLM systema webbased toolcould beused by both OEM and suppliers for the operations
such aauploading, browsing, exchangiagd downloading data relagto product requirements for
specific vehicle systems. NSK PLM system presdmee different levels of stageagchnique and
operation level.

At the strategy levelPLMfocuseson supplier integration. At the technical leyiie tools to enable
supplier integration have been selected anfinally at operation level, the PLM system is
implemente [21].

In this study according to the investigation, different PLM systeand existing maturity modelare
presentedand a PLM framework, based aime maturity models of PLM and four axes: strategic,
organization, process and tools.

According tothe aims ofthe BENEFITS project to understand the challenges relating to knowledge
maragement and sharing cooperation of supgliend OEM, an industrial investigation was
conducted during six months e UK. The result obtained from previous questionnaires persuaded
us to investigatahe different levels of collaboration between OEM aBWEs fromthe begnning
steps to the optimal level. Thisdmework can help SMBuppliersassess their positions in this
cooperation and provide therwith a perspectivefor optimal cooperation. In additigrwe propose a
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structure of proper questionnair¢hat preparst he suppl i erds manager t
level of collaboratin and be able to answer some key questions such as:

} What are the activities of each level of-€1.M?

}  What is the actual level of collaboration?

} What are the requirementslements to improve the level of collaboration?

3.2.2 Maturity of SME in terms of PLM system

In this section we present a structurd questionnaire to provide suppliemanages &vith an
assessient mechanism to measurheir place of collaboration in a better wayWe havealso
proposeda frameworkof maturity level of collaboration between OEM and suppliers based on the 4
axes and in different PLM componeriisTable @3-12). These frameworks will be used fdhe
validation of our proposed BPMN through the questiomaaFor this questionnaire we need to
choose the right person f or haweddiffgrent lévels irboars t
approach. These levels will be:

Strategic level : will address Topevelmanagement.
Organi sation level : will addressnanageranddepartments responsible

Process level: will address managersngineersand team heagletc.

— e e

Tools level : will address all technical staff
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Correspond Level

PLM Description

axes

A

Middle (2
Almost (3)
Correspond
Ouestion

PLM components
Not at all @)
A little (1

Yesexactly (4)

]
[S~]

No plan for management of product data since there is not information about
product data and process information

General plan for management of product data but no product data model since X
information process is not clear and product data is very limited
Strategy [ Serious and good plan for management of product data and information X
Has plan to share product data with OEM in integrated manner X
Product data considers as strate gic resources, Continues improvement of X
Management of product data takes place -
No plan for having product data model integrated with OEM since there is no X 3
information about product data and information process
Still no product data model with OEM since there is no information about X
process but they have started to have general plan of product data but not
Strategy [ integrated with OEM

" | Has product data model integrated inside the SME but not integrated with OEM X
or is very partial
Has plan to share product data with OEM in integrated X
Interaction product data model with OEM is in best manner since there is a plan X
to focus strongly on management & sharing product data
Difficulties in finding past documentations since do not have a description of X 1
all their product data
The process of Classification and numbering parts in different de partment do X
Process [ not exist or is very limit
Improve preparing macro & micro plans X
Processes and concepts have been refined to the level of best practice X
There is a best integration of information about all products X

Product data management

Do not understand PDM |, No use of life cycle practices and techniques such as X 4
inte gration between PDM and CAD and ERP systems
The need of PDM is clearly defined, The usage of PDM functionality is basic X
Tools and is limited to check in —check out and vault
Has several PDM application that just some of them are integrated X
Uses the majorities function of PDM X
Evolution of the existing PDM tools toward a PLM approach X

Table 3PLM framework and assessmédot the determination oflevel of collaboration of OEM and supplier
correspond to product data management
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PLM axes

PLM components

Description

Correspond Level

Mot at all ()

A litde (1)

4
2)

Middle ¢

=

Yesexactly (4)

Correspond
Lealion

Strategy

No plan to tackle security risk of product data and information system

e

General plan for security risks of information system since there are limited of
management of product data

Serious plan to focus on security risk of information system and to implement
rationalization of information system ( information about the process & product
data models)

To recognize IS as key to achieve business objectives & has solution for
information security risk since there are information system which to some
extend is integrated

Importance of information system & security risk understand very well & is
integrated very well
I

=}

Strategy

The partners are not able to access documents since there are not any plan to
implement information sysiem

Still is not possible to access to documents but there is an idea to support such
system for pariners

The industrial partners accessed documents as external users with limited rights,
Actors belonging 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

Rights of partners are defined according to projects & previous contracts with
them

Has plan to share data bases with OEM & other partners & focus on
relationships based on trust

19

Organization

Information svstem & sharine data

the tasks severely depends on persons or departments in a manual way. In case
of absent of a responsible of a department; nobody is aware to be substituted
and will cause to delay, An product data seen as a low-level activity carried out
by people nearing retirement

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

Importance of product information has been understood since they have instead
information system but just some of PDM application are integrated so o some
extend there are still need the knowledge of people specially for information
process

The employees have wide understanding of PLM and PDM since there use
majority of PDM and are independents and is very partial dependent

Management of product data takes place & information system is successfully
implemented so there is no need to the knowledge of the people

Tools

Have many product and document systems, Has many stand —alone data bases
in each departments

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

Have started to implement rationale information system

Electronic management of product data works very well

The implemented system can be considered a good trade-off between some
commercial CPD tools( collaborative product development tools) and the most
advanced CSCW(Computer-supporied cooperative work) applications

Table 4PLMFRamework andAssessmentor the Determination ofLevel ofCollaboration of OEM and
QupplierCorrespondngto InformationSystem &Sharingof Data
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PLM

axes

PLM components

Description

Correspond Level

Not at all i)

A little (1)

Middle (2

Almost (3)

)

(Jyestion

Yesexactly (4)
Correspond

Strategy

I
No internal interaction between departments base on ICT tools, No advance
communication and traditional management is used, so no plan for investment

Lh

There is a partial internal interaction between the departments

IT systems support individual parts of processes

IT systems support PLM processes well

Has plan to invest on ICT technologies for processes improvement

Strategy

Deployment of ICT tools

No interaction between SME and OEM base on ICT tools, so no plan for
investment

Still no interaction with OEM through ICT tools but plan to thinks about that

Plan to implemented integrated with OEM (cross functional team) and not
integrated in a best manner

Has plan to deployment ICT tools for communication between the internal
departments & partners (OEM)

Has plan to use IT in an integrated manner to communicate between SMEs and
OEMSs

Table 5PLMFRamework andAssessmentor the Determination ofLevel ofCollaboration of OEM and
Qupplier corresponéhgto the Deployment of ICT tools
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Correspond Level

B
E PLM Description =1 _1_1_1=1-
= axes 112120104
E = o U = = =3 g
3 dEEHHE
g S B =01 = :..{' &9
Plan to produce individual product and no development X 7
Still preduce individual product but plan to develop scheduling and planning of X
modular of the product family
Strategy I Has started to identify and schedule the different product in manufacturing part X
Developing in assemblies in job shop takes place X
To have a product portfolio based on product development families, platform X
products and modules
Products work flow are not clear and there is no plan for determining them X 8
Work process of some re-use part of modular of product family to be clear X
Strategy Work process of scheduling the different product in manufacturing part to be X
© | clear
Plan to organize all product development process in automation way X
= Product development process follow standards and in modern way X
E Produce individual product and no development X 9
% ) Regular meeting with OEM to understand their need X
o Strategy [Mnitial product development integrated with OEM's need based on 18O and X
59 advance method and techniques
= Plan to have Enterprise-wide PDM in product development program inte grated X
D with OEM
L—:_, To have a product portfolio based on product development families, platform X
= products and modules integrated with OEM
= All work is manual from process point of view X 10
Work is partially manual, some process( related to suppliers of SME) are X
Process | supported by IT system
Has simple application of workflow automation for activities such as X
ECM(Enterprise Change Management)
PDM is used for product development X
All tasks related to product development process are full based computer X
Tools Product development is not integrated X 4
Change management in schedule planning, manage and release manually, Have X
inte grated some product application development in limited way
The internal application of product development is integrated X
Enterprise-wide PDM in product development programs X
PLM is used for change management & collaboration for product development X

Table 6 PLMFamework andAssessmentor the Determination ofLevel ofCollaboration of OEM and

Qupplier corresponéhgto Product Development
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Table 7PLMRamework andAssessmentior the Determination ofLevel ofCollaboration of OEM and
Qupplier corresponéhgto Collaboration with OEM
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