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ABSTRACT

It is now acknowledged that Early Supplier Invoherh(ESI) in product development
confers a competitive advantage. However, the imptgation of ESI has been further
extended to consider the successful product dewedap particularly through the
Relationship Assessment Programme (RAP) model (Lagnet al., 1996), as an
interaction process between a customer firm angpal®er. We adopt this point of view
in our paper aiming at shaping the outline of cods ability to co-design with
suppliers in New Product Development (NPD). Weddtrce two dimensions to specify
this ability: Open-mindednesand Capability We propose a self assessment audit tool
based on a maturity grid approach to assess thriooihthese dimensions thbility of a
project team to successfully set up and managecth@evelopment process with the
suppliers. Our proposition was built up with thdlamoration of six French industrial
manufacturers, partners of the PRAXIS researcheptdjPerformance in Relationships
Adapted to eXtended Innovation with Suppliers).

INTRODUCTION

Firms in many industries are facing increased dlobenpetition and are operating in
markets that demand more frequent innovation agteniquality. One approach many
companies are taking to gain a competitive advanistp involve suppliers earlier in the
design phases. A large body of literature iderdifiee benefits of ESI in the product
development (Bidault et al., 1998, Clark et al.919Handfield et al., 1999). However,
such partnerships present potential pitfalls agkistiFor most authors, the major obstacle
is the lack of managerial expertise needed in cermpiter-organization configurations
(Monczka and Trent, 1997). Thus, customer firms ealy benefit from this extended
innovation if they develop a specific competencyrianaging these inter-firm relations
(Bidault et al., 1998, Wynstra et al., 2001). Wguer that this specific competency must
take into account the capacity of both the suppdied the customer to collaborate
successfully. Indeed, when a customer would devalapllaborative working relation
with suppliers, he needs to select the suitablagdessupplier according to the
objectives required within the co-development mbjeThis selection requires an
evaluation of the supplier's capacity in terms mfiavation and technical expertise but
also in terms of willingness to work effectivelytivia product design team (Mc Cutcheon



et al., 1997; Shiele, 2006). Similarly, it seemkevant to measure the capacity of the
customer’s project team to build and manage alootktive relationship with suppliers.

This paper aims to present a self-assessmenttaotiénabling a project team to self-
evaluate its ability to co-design with suppliersatved in a New Product Development
(NPD) Project. In the first section, we discuss ig®gie of performance evaluation in the
specific context of collaborative design in NPD amel present the PRAXIS project. in
which this research took place. Then, the reseauetnodology is described underlining
the genesis of the pilot tool. The framework of &alit tool is presented. Insights from
literature and our exploratory study are combireedléntify, through the lifecycle of co-
design collaboration, the six key process areastwform the basis of the audit tool.
Then, we explain both proposed dimensionspen-mindednesand capability - to
specify the project team’s ability to co-designhwétuppliers. Subsequently, the maturity
levels are defined to characterize improvementtivelao the set of six process areas.
Then, we present the assessment tool and its paterse by a project team. The
feedback providing of an application case of tha@ t® next described in detail. Finally,
the limitations and the implications for theory gmdctice are discussed.

FROM SUPPLIER EVALUATION TO COLLABORATIVE RELATIONS HIP
EVALUATION

Several works in literature addressed the issueBowf to manage Early Supplier
Involvement (Bidault et al., 1998, Handfield et 4999, Wynstra et al., 2001) in order to
better identify and understand the relevant preesnd the enabler factors for the
success of such involvement. As Araujo et al. ar@899), that kind of relationships
requires building amteractiveinterface which is alwaysah outcome of decisions made
on both sides of a dyadp 506). Yet, litle amount of researches are fedusn the
collaborative maturitylevel (Fraser et al., 2003) and the influence & tustomer’s
project team competency on the performance of snsphvolvement in NPD projects.
Furthermore, this stance fits perfectly in the tiyeof the performance relationship
evaluation as presented by Lamming et al. (199@&)eir RAP (Relationship Assessment
Programme) model. For these authors, when custamersupplier work together in a
collaborative way, the sole evaluation of the sigsgk not sufficient. The RAP model
departed from the vast majority of vendor assestmeodels in focusing on the
relationship as unit of analysis rather than thie supplier firm side (Johnsen et al.,
2008). Thus, assessing the contribution of bothtigsarin the exchange becomes
necessary to improve the performance of the reiship. This is the starting point of the
PRAXIS research project (Figure 1) performed withitee French Cluster Arve
Industries Haute-Savoie Mont BlahcWithin this project, methods and associated tools
are developed on the one hand to assess the aiiiliypth partners — customer and
supplier — to co-design (Working Package (WP) 1 arah Figure (1) and on the other
hand to evaluate the performance of both partife@ughout a product development
project (WP2 and 3 on Figure 1). The co-designitglvaluations of both partners are
performed prior to the setting-up of the collabmmat and the performance evaluations
are performed during and after the collaboratiomrider to measure the real co-design
effort of both partners in a specific project.



Formation of the collaboration CA Management of the collaboration

WP1 Customer
ustomer Ability to co-design WP3 Customer
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| Collaborative Relationship Evaluation |

Figure 1: Objectives of the PRAXIS research project

This question is all the more important since cmtre of interest in PRAXIS project
is not the relationships between OEM and firsist&uppliers contrary to the most part of
researches focusing on co design practices. Thestndl partners of the project are
mostly firms which, until now, integrated all thesiign activity of their NPD project.
Their supply networks are composed of SMEs withrpexperience and/or limited
resource in design activity. In this context, owswmption is that all the “working
packages” (Figure 1) are highly relevant for legdsuccessful collaborative design
relationships.

Thus, this paper is a part of this wide researatggam and it is focused on the
foundation of the WP1 of the PRAXIS project. Theimfndings presented here are
outcomes of an action research conducted withim&der Electric group which is one
partner of the PRAXIS project

RESEARCH METHODOLOGY )

In January 2006, Schneider Electric Compaaynched a project — the Tango project
— for the worldwide unification of methods and ®uab facilitate and improve theyand
challengel' suppliers’ involvement in product development. tLagar, a senior
researcher joined the Tango project team full tismkeandle in particular the development
of the methods and associated tools concernindatine WP presented in Figure 1. In
addition, amirror group including the corporate representative skills lgiguinto a
NPDP (Purchasing, Electro mechanic Design, EleatroDesign, Soft Design,
Industrialisation, Project Quality, and Project Mgement) was allocated to the Tango
project.

In this engineering work, our purpose was to bg#aeric actionable knowledgee.
knowledge taking on the form of generic proposuiostatements and/or principles
which are mutually consistent for both researclac practitioners (Avenier, 2007). For
practitioners, this knowledge must be actionableancrete setting and for researchers it
can be recognised as legitimate academic knowléAogyris, 1993). To meet this
objective, we adopted an action research approashdoon great interactions between
researchers and practitioners for the co-constmaf local knowledge which can finally
serve to build ugeneric actionable knowledge.



Presentation of the Tango Project of Schneider Bigc

As alocal actionable knowledgé€Avenier, 2007), with Schneider-Electric Tango
team, we co-constructed, , a collaborative desigih wupplier road map (Figure 2)
following the joint customer-supplier evaluationpapach suggested by Lamming et al.
(1996) through their RAP model.
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Figure 2: The Téngo Offer of Schneider Electri€Cimllaborative Design with Suppliers

The Tango Offer includes five key processes. Focheprocess, methods and
associated tools are proposed. They are describgreater details as following:
= Design or Buy Design Decision (DoBD)

The project team must make decision about the fean® suppliers for the
responsibility of the concept design and/or theireegring activities of the products
contracted out of the project (component, sub-abBgrpart ...). Two tools are proposed
to help the project team in this DoBD decision psx

— TheSupplier Involvement MatrigCalvi and Le Dain, 2003) enables the
identification of the type of relationship managemeeeded for each product that the
project team wishes to contract out at the entit®DXoBD decision process. Hence, the
determination whether such collaboration wouldédzesible or not. This decision is based
firstly (a) on the supplier market and the abibfyits players to hold the required
responsibility for design, and (b) on the inducedcpasing situation (buyer-supplier
dependence). If the latter is considered as tdég,ribe project team should in-house the
design according to the skills availability.

— Schneider-Electric Self-Evaluation of its abilitydo-design with suppliegnables
the identification of the project team's strengihd weaknesses in collaborative design
and then the definition of the improvement meastoésiplement in order to lead
effectively the collaboration process.
= Supplier Selection

The supplier selection process within a collabweatiesign project covers the phase
of potential suppliers’ selection with regards heit expected innovative capacities and
the phase of the final choice among these suitabigpliers. The proposed tools
supporting both these activities are the following:
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— Thedesign SAMSupplier Approval Module) audit enables the eatibn of the
supplier company's capabilities to design produstsgrating its know-how and
resources into New Product Development projectdampnted by Schneider Electric.
According to the result of this audit, the supplelt belong or not to the Schneider
Electric innovative-key suppliers’ panel.

— A co-design supplier selection gridr the final choice of the suppliers. The
criteria proposed in the grid enable to comparesptected suppliers through their
response to the Request for Quotations and thiityadb meet specific project needs.
= Collaborative Management

A set of guidelines on configuring the supplierateinship and on defining the
coordination modes to set-up with supplier are lalbée to support the process of
supplier involvement in the NPDP. The proposed meoendations are adapted to each
type of collaboration identified in the Supplievtilvement Matrix.
= Collaborative Workspace

Schneider Electric gives access to a secured coHsibe workspace in order to
exchange, share and manage information and filedaukfor a collaborative design with
suppliers.

» Performance Evaluation

The performance of the relationship within colladiore design project is defined
from the results of both the following evaluations:

— The supplier performance evaluation performed leypitoject team throughout
the project,

— The Schneider Electric evaluation performed bystihygplier throughout the
project.

Both these evaluations serve as a basis for dgfitfie continuous improvement
strategy needed within these two organizationse- shpplier and Schneider-Electric
project team to guarantee the success of any fatll@boration.

“Genericization"” Process in PRAXIS Project

The self-assessment audit tool presented in thperpavas primarily build with the
collaboration of Schneider Electric and then disedsin workshops with the other
PRAXIS industrial partners as explaining below. Tesearch was conducted over three
phases described below:
= Phase 1Prototype Tool Creation

We carried out numerous interviews with projectghasing, technical, quality and
industrialisation leaders and also project manaf@re Schneider Electric in order to
analyse Schneider Electric practices and to uraeistheir needs and their difficulties in
terms of collaborative design with their supplieBrawing from a literature review
(Fraser et al., 2003, Echtelt, 2004, Wagner et2806), and findings gained from these
interviews we devised a preliminary proposition @iittg a grounded theoryapproach
(Strauss and Corbin, 1998, p 56) whettee“researcher begins with an area of study and
allows the theory to emerge from data
» Phase 2Pilot Tool Development

The prototype tool was discussed during worksha@gieas with thenirror group of
Schneider Electric. Their remarks were taken irdcoant for the elaboration of a pilot
tool presented in this paper.



» Phase 3Generic Tool Validation

The tool must be applied in a real-life settinghivit numerous project teams from
each PRAXIS industrial partners to provide feedbackhe usability, completeness and
usefulness of the self-assessment audit tool. Thase criteria are usually used in
similar managerial action research (Probert et2800, Neely et al., 1996, Fraser et al.,
2003, Moultrie et al., 2007). A questionnaire exiplg these three criteria was completed
by each participant. A researcher will be preséntsech workshop to incorporate the
feedback as one goes along into the final versibitlwcan be considered agjaneric
actionable knowledge i.e meta model which is (1) co construct with ptecters and
(2) based on an easy-to-customize framework fan &ao.

In this paper, we focus on the engineering worlkagels 1 and 2) for the customer’s
ability assessment tool. A first feedback obtaifieitbwing an application of the tool
with a project team of Bosch Rexroth Fluidtech g&a) is then presented.

DEVELOPMENT OF THE AUDIT TOOL

The developed audit tool enables a customer’s grégam to evaluate its ability to
co-design with suppliers in new product developmamjects. The objectives of this
evaluation are twofold: First, at the beginning tbé project, identifying the team's
strength and weaknesses in collaborative designtlaea, defining the improvement
measures to implement. This tool can be consideeda key tool for the risk
management within extended NPD projects.

Our proposition is based on the maturity grid applo More particularly, we draw
inspiration from the application performed by Frast al. (2003) to audit the
collaborative maturityin NPDP but also from the process capability ardumty models
of CMMI" applied in Schneider Electric’'s Development Centré/hen developing a
maturity grid, two items have been specified: tieg Rctivities or “process areas” with
the key points examined for each of these key @ietsvand the maturity levels. The key
process areas chosen in our audit tool, the dieimgiven to the notion adbility to co-
design with supplierswith its associated maturity scale, and a presentaof the
assessment tool are described in greater detdisvfog:

Key process areas to successful Early Supplier Isement in product development

Maturity models focus on improving key process sréa an organisation by
evaluating the level to which these processes astared. The studied organization is
the project team in interface with the supplieFhe proposed process areas and their
associated key points have been identified froerdiure and then considered by the
practitioners of Schneider Electric as relevarda successful Early Supplier Involvement
in NPD project. We chose these key process areasrding to thelifecycle of
partnership modeproposed by Farrukh et al. (2003). This modelvadlohe mapping of
issues that are likely to arise at the differerag@s of the collaborative relationship, i.e.
preparation formation managementevolutionandconclusionphases. Thus, we defined
six key process areas that take place in the faigway within these five phases of the
collaborative design relationship. For each proeeea, we define the key points used to
build up the audit tool.



Preparation phase

(1) Supplier Involvement Value-Added Perception

While the concept and design engineering phas®&af make up a relatively small
part of the total product development costs, bdtbsé activities lock in around 80
percents of the total product cost. Thus, decisiade early in the design process have a
significant impact on the resulting product qualigvelopment time and cost (Handfield
et al., 1999). Within collaborative design with pliers, it is crucial to involveéon
time”" suppliers during theses phases in order to beinefit their know-how and their
technical knowledge within the decision processe phoject team must understand (a)
the interest and associated risks of an early iateg and (b) its impact on the project’s
objectives. Thus, the project team members aretexlidibout their perception of the
supplier involvement value-added through both issue
(2) Design or Buy Design Decision

In a context of extended design, the boundary @Mbke or Buy Decisiors not only
limited to manufacturing activities but also is arded to concept and/or product design
and/or industrialisation activities of the outsadcproduct. We label this decision as
Design or Buy Design Decisios Petroni and Panciroli (2002, p147) highlightad
their empirical study: that this decision is cifiddecause by choosing inappropriate
levels of responsibility for suppliers, a custom@ay waste resources, urge suppliers to
design highly customised parts when “off-the-shgtiirts are available and, most
important, require suppliers to play a role that Iseyond the scope that their
technological base and competencies would dllow

This decision has to be a systematic cross-funatidacision making (Echtelt, 2004)
based on (a) the executive core competency vigirhe skill's availability in house, (c)
the degree of responsibility that the customer wgsanted to the supplier for the
outsourced-product development (Wynstra and TemicRje2000), (d) the related
collaborative development risk (Wynstra and Tenri€ke 2000, Calvi and Le Dain,
2003), (e) the product architecture vision enablivel-defined module with clear and
simple interfaces (Fraser et al., 2003), and finéflj a supplier market analysis. The
systematic deployment of this decision processes af the issues examined within this
process area.

Formation phase

(3) Supplier Selection

The partner selection process in the formation estagf collaborative NPD is
considered as a crucial topic whereas it is a oégdetopic in literature (Wynstra et al.,
2003, Bidault et al., 1998, Goffin et al., 2006; @& et al., 2006). Schiele (p 928, 2006)
highlights that “Selecting suppliers with a requient for innovation has to follow
different criteria that the selection of such sigrsl whose product is only differentiated
by its costs [...] choosing suppliers who contribistehe process of innovation is largely
left to intuition or good luck but is no result systematic analysis and planning”. In
addition, Wynstra and Van Stekelenborg (1996) anlie¢ et al. (1999) show that lists of
approved suppliers may not necessary represemhdisé appropriate suppliers from the
perspective of engineering designers. Choosinglsigitsuppliers in collaborative design
to create synergistic value requires a professivetadn of the supplier selection process.
Thus, the project team’s members are audited othtiee following practices concerning



the supplier selection: (a) the different membédrghe customer project team (designers,
purchasing, project quality, industrialisation.should jointly define the background
expected in the relationship (scope of technolddiese and competencies in terms of
design, testing and manufacturing expected of tigplgéer, moment of the supplier's
integration in NPDP, working conditions which mubst respected by both customer and
supplier in the project, identification of the mastevant selection criteria according to
the project team’s needs...) and must share it thghdifferent pre-selected suppliers, (b)
suppliers should be selected on the basis of allmesessment including their technical
skills, their organisational skills (project managmt, knowledge management and
learning training...), and their strategic orieitat (development of an innovation’s
strategy with their targeted customers, motivataoxd goal congruence) in product
development area (Ellram, 1990, Emden et al., 2088roni and Panciroli, 2002).
Finally (c) a risk assessment must be carried outrder to identify and manage the
technical and commercial risks inherent to the NiP@ect (Fraser et al., 2003).
(4) Getting started in Co-Design

Once the supplier has been chosen, it is necetsastablish between both partners
the ground rules to implement within the collabmmatCalvi and Le Dain, 2003, Fraser
et al., 2003), i.e. (&) a clear definition of theats, roles, responsibilities and
accountability of each partner (customer and sepplith an effective communication
to both project teams, and (b) a joint identifioatand negotiation about the issues to be
including in the contract (confidentiality agreeretteliverables expected from both the
supplier and the customer, intellectual property patents policy, risk- and gain-sharing,
detailed planning,...) which should be seen as alasia win-win relationship, open to
renegotiation, rather than as a mechanism agaiisstust and opportunism. Finally (c) a
clear identification of the shared methods and gdaces between the members of both
project teams to facilitate information and knovgedexchanges, joint decision-making,
configuration and modification management... The @uetr’'s project team must be
convinced by the importance of the setting-up afhstinteractive interface (Araujo et
al., 1999) at the start of the project due to itergy impact on the performance of the
relationship.
(5) Need Specification

The choice of this need specification activity eets more a synthesis of issues from
case study evidence more than literature evideimcéhe context of co design which
involves significant design input from a supplidgre later can contribute to the design
process by helping customer meet functional requérgs, without including excessive
specification requirements that lead to unprodwetdditional costs(Humphreys et al.,
2007, p44). Thus, two key points are examined aoneg the audit about developing
specifications: (a) customer’s willingness to speai “need” rather than “a solution” in
order to fully benefit from the supplier's expestia design, and (b) customer willingness
to take into account into the upstream phases PR project the relevant supplier’s
suggestions and more particularly the suggestidneshninduce a evolution the customer
specifications in order to more closely meet theessary need.

Day to day management, evolution and conclusiosgdha

(6) Collaborative Design Relationship Management
This process area refers to the specific competenuygh a customer must achieve, in
managing a collaborative working relation with sligns throughout the project. The first



one concerns the customer ability for (a) develgmn atmosphere of trust and mutual
learning to improve Collaborative capabilities”(Fraser et al., 2003). This atmosphere is
based on four following items: (al) a mutual respéthe confidentiality of the provided
information, (a2) a prompt response to all questiand/or requests for further
information from the supplier, (a3) an ability tapture any relevant suggestions from the
supplier and systematically explain the reasons wahguggestion is not taken into
account and finally (a4) an easiness to create dmtwboth organisations a cross-
functional relationship at all levels. The secomukdfic competency concerns the
customer ability for (b) jointly evaluating the a#gepment performance of each party
(the supplier and customer) throughout the prdjeainming et al., 1996, Le Dain et al.,
2008; Johnsen et al., 2008), and (c) capitalisiagt pexperience and setting-up the
improvement programme for the benefit of futurejgcts (Echtel, 2004).

Ability level to co-design with suppliers

As earlier mentioned, the nature of interface wité supplier in collaborative design
is an ‘interactivé one (Araujo et al., 1999). For these authors timteractive interface
allows to open-ended dialogue based on how th@wwestand supplier can combine their
knowledge of user and producer in order to devéhepspecifications together. Bearing
this consideration in mind, the project team of thhstomer must at once benvinced
by the potential interest of this kind of collabiboa for the project andble to leadthe
supplier involvement process with professionalismd anethod. Thus, for each process
area, the ability of the project team to co-desigti suppliers is evaluated on the basis
of the following two dimensions:

» Theteam'sopen-mindednesggarding co-design with suppliers: The goal hete
determine whether the team understands the beoéfitsdesigning with suppliers,
and hence if it would be willing to collaboraterimahe earliest phases of the project,

» Theteam's capabilityo co-design with suppliers: The goal here isdtednine
whether the project team masters the practiced)yadstand/or tools needed to build
and manage the relationship successfully.

We used two dimensions - open-mindedness and dapabito define co-design
ability, as the measures needed to improve eadhese two dimensions are not the
same. Indeed,

= A lack of open-mindedness will mainly require ma@@agnt and communication

measures.

= A lack of capability will mainly require trainingnd coaching for the application

of best practices.

Open-mindedness Capability to co-design
in collaborative design with suppliers with suppliers

Firm believer Expert

Culturally mature Able

©
o
c
@
E:
=
S
=
ja}
O

Potentially receptive Few ideas but...

Figure 3: The Open-mindedness and Capability nigtlevels of a prOject team in
collaborative design with suppliers




So the main message illustrated by the Figure #has to achieve a successful
collaborative design relationship (i.e. high pemfiance and low risk), it's necessary to
improve both the open-mindedness level and thebiiydevel of the project team.

Both these dimensions refer respectivelygmodwill trust and competence trust
identified by Sako (1992) as crucial when the sigpphas a great input into the
customer’s design (pl49). We argue that the behav{measured through open-
mindedness level) and the competency (measuredighr@apability level) of the
customer’s project team play an important parhi gradual building of trust considered
as a key factors in collaborative design with sigopl(Bidault et al., 1998).

The self-assessment tool

The proposed tool is a self-assessment tool cayeha six key process areas and
containing 21 questions to quantify (scale fromol 4) both the levels of open-
mindedness and capability.

To meet the required objectives of this audit @®lpreviously stated, the choose of a
self-assessment tool is appropriate according éodéfinition given by the European
Foundation for Quality Management ‘Self-assessment tool allows the organisation to
discern clearly its strengths and areas in whichpiavements can be made and
culminates in planned improvements actions whiahlma monitored for progresgvan
der Wiele et al., 1995, p.14).

Figure 4 illustrates how the open-mindedness ampalubty level are evaluated for
some issues examined within f@ellaborative Design Relationship Managemarga.

| 6. Collaborative Design Relationship Management |

[ Audit about the Open-mindedneskevel of the project team |
Do you agree with the following statements?

1 =1do not agree at all, this is totally untrue

2 =1do not completely disagree, | but | am nofreft convinced either
3 =1agree Score

Issues 4 = This is obvious, | am convinced it is true (1-4)
Suggestions | Customer's project team must not be afflicted by sgndrome NIH consisting ih
from supplier | rejecting all externally-invented products.
Inter- Discussions and meetings, enabling an exchangdeafsiand opinions between the
functional various representative skills in the two projecdnts, are necessary to the smopth
relationship progress of the co-development project.

etc. ... | ...

Audit about the Capability level of the project team
Is the project team capable of performing the follgy tasks?

1 =Incapable, has no idea at all what to do
2 = Has a few ideas, but does not really know whalat
3 = Knows what to do, but cannot do the same thiiget as no formal method Score
Issues 4 = Knows what to do and is capable of doing it agai (1-4)
Suggestions | Take into account any relevant suggestions fronStheuld the supplier's suggestigns
from supplier | not be taken into account, systematically explagreasons to the supplier.

Inter- Go beyond the bounds of intra-functional relatiopsh (technico- technical,
functional purchasing-sales, etc.)
relationship

Figure 4: Example of detailed grid to evaluatedpen-mindedness and the capability for
Collaborative Design Relationship Management



A summary of the questionnaire results is prop@selustrated by the Figure 5. This
summary overview allows the visualisation of theemmindedness level and the
capability level of each function (project managaurchasing project leader, technical
project leader...) and of the project team as alevfay each process area. The objective
of this summary sheet is to support a structuretikwe of the project team, to share
knowledge and to identify the strengths and weaesand the areas to improve.

= Level per function

Functions
Project Manager Fi
Purchasing Profect Leader F2 erel evel Level 3 Level 4 Level 1 Level 2 Level 3 Level 4
Technical Projéct Leades [F] . Kaows what to
ndustial Froject Leader i Cetterats e r Mot pom 2 | do but consot do | Maoms mbstte
witeratly . . apable, das a0 E
Quality Project Leader F§ resistamt - Laltarally matare Firm belicrer PRI | ..ily kaow what the same thing | do 2ad ir capable
Onhet F6 to.d0 twice, a5 e of doiag it agais
Lormal method
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Figure 5: Project team’s ability to co-design wsthpplier — Summary grid

AUDIT TOOL APPLICATION

The self-assessment audit tool was applied in pdestrial setting as outlined in the
methodology section. A researcher was presentan ease and carried out the workshop
session in following way: after an introductiondarify the aims of this workshop, each
participant filled in the self-assessment auditl taod the questionnaire exploring the
usability, the completeness and the usefulnedseofaol. Finally, the result of individual
responses was presented to open the discussionunddrstand their remarks.
Modifications were made in response to their feelbdhe questionnaire feedback is
provided in Figure 6 for Bosch Rexroth Fluidteckea

Bosch Rexroth Fluidtech (one of our PRAXIS parthées9art of the Robert BOSCH
GmbH and is specialized in the Development andPtioeluction of Industrial Pneumatic
and Hydraulic. In this holding, Bosch Rexroth Fheich is the worldwide competence
centre for pneumatic valves, the Lead plant SotitBuoope for: pneumatic cylinders and
customized products and the lead plant for hydeafiinders with tie rods.

The audit workshop was carried out involving fowople: a project manager and
respectively a technical, a purchasing, and a tyuptbject leader. The cross-functional
team feedback was generally positive with favowgaldomments on usability,
completeness and usefulness. The summary of thi @sdilts proposed in the tool
(Figure 5) provides a quick overview capturing oftbpositioning, the individual and the
collective one. This overview generates discusbetween the different stakeholders and
facilitates the identification of the improvemertians. In addition, the summary results



point out a difference of levels between both disiemns: thecapability level is lower
down than thepen-mindednedsvel. This finding is confirmed by the projecaite and
explains their commitment in the PRAXIS project doquire methods and tools for
improving their supplier involvement in NPD process

Moreover, project team was divided about two itehthe questionnaire as illustrated
on Figure 6: Completeness of tNeed Specificatioprocess and the usefulness of the
tool toguide to plan improvementa discussion is launch on these two items.

On the last, the participants point out that théitatool successfully raised awareness
of efficient supplier involvement issues and eneged the participants to take tangible
action. They highlight that for improvement actiodspending directly on their own
operation perimeter (for example, define a neederathan a solution, identify tangible
supplier selection criteria, making decision indlective way...), their definition and
their implementation are possible. Furthermore, &mtions without their project
perimeter (Design or Buy Design strategy, training..they think that their
implementation will not be easier. . Indeed, suctioas don’t depend on the “project”
level but mainly on the strategic level.

According to the completeness of theed Specificatioprocess area, they judged as
sufficient the questions about the capability disien but as incomplete the question
about open-mindedness dimension to gain an ovisithht into this topic (Figure 6,
completeness Need Specificatign Each member of the project team considers tled ne
specification as a crucial activity within the slipp involvement process in NPD but
they acknowledge some difficulties to carry outstlactivity. These difficulties are
primarily due to the lack of expertise regardingstone specific delegated technologies
but also because they are used to specify solutaahser than requirements.

EEREEEEPPECIEREPE

Usability Completeness Usefulness

Figure 6: Feedback from Bosch Rexroth Fluidtecke cas

In order to reach to a good need specificationptiogect team proposes to add the two
following points to the existing ones: (1) cleaslyecify all their requirements regarding
the supplier's product (functional requirementgustrial requirements, supply chain,
schedule, acceptance criteria, environmental stdsdatc.) and (2) ensure that the



supplier clearly understands all the specificatiergected by the customer and then the
supplier could propose the best adapted solutidmowrt unproductive additional costs.

LIMITATIONS

The research results have been primarily genefetedone longitudinal case study —
Tango project of Schneider Electric. This approaels considered appropriate because a
direct integration within a project team was regqdifor two reasons: (1) identifying the
key process areas and the associated issuess{iggtthe tools in a real-life setting and
to obtain feedback for its improvement when wetdrinvestigate an issue.

The results should nevertheless be carefully ingéepl in light of the following
limitations.

Firstly, it would be possible to criticize on theeohand the choice of only six key
process areas to cover the build up and the mareagenf a design collaborative
relationship and the other hand the selection efpitocess areas and their associated key
points.

For the moment, the second limitation of our stiglyhe lack of application case.
Moreover, we are carrying out at present the pl3aéBeneric Tool Validation) of our
methodology. Some applications of the tool are niagpess in real-life settings with
project teams of each PRAXIS partner. Ultimatehe tudit tool will be applied in six
cases, which was sufficient to validate the framdwaf the tool and demonstrate its
usefulness.

CONCLUSIONS AND IMPLICATIONS

The objective of the PRAXIS project is to contributo both an academic
understanding and an improvement of industrial tores of joint design and
development activities involving customer and sigspl The main contribution of this
research is to provide a framework, which enable&angible’ evaluation of the
prerequisites necessary to build up the collabmmatand manage the relationship
performance throughout the project.

In this paper, an audit tool had been describeddtrassessing and further improving
the organization’s capabilities of the customerismf regarding the relationship
management in extended NPD project. Using an eaydor approach, which included
in-depth interviews, academic evidence, and feddbaops, six key process areas,
covering the full scope of co-design process weentified. Subsequently, for each
process, two dimensions are assessed, respectipelymindednesand capability, in
order to measure the team’s ability to co-desigh wuppliers.

The implications of this research are twofold. Frartmeoretical standpoint, firstly we
contribute to an extension of the message indugatidoResource-Based Vigw(RBV)
of the firm (Barney, 1992; Wernerfelt, 1984) in amtance with the newelational view
advocated byyer and Singh (1998). For us, to generate intgesoizational competitive
advantage through supplier involvement in NPD mgjeequires the customer firm to
build up and maintain appropriate routines and gsses and to work with suppliers
possessing complementary competencies in NPD psoj&econdly, the empirical
evidence tends to support that in collaborativegiethe suitable unit of analysis is the
relationship rather than the supplier as advochtethe RAP model (Lamming et al.,



1996). We provide an operational contribution tis timodel in the context of extended
NPD projects.

From a practical perspective, this tool will seagea basis for defining the continuous
improvement strategy needed to guarantee the suofdéke collaboration. The findings
of this study have implications for both customarsl suppliers. The use of this tool
should lead a customer firm to go up from a sitrativhere success is due to a few
heroic individuals to a situation where successwidely acknowledge as a core
competence of the whole organisation. In additfonthe customer project manager, the
results of this audit provide a risk assessmergetoup such co-design collaboration. If
this risk is too critical then the design or buysige decision within the NPD project
should be challenged. From the supplier’s pointiefv, the willingness of the customer
to assess his ability to co-design should be censdlas visible sign ajoodwill trust
(Sako, 1992) allowing an investment within the abbration.
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ENDNOTES

'This project is supported by the Business & Inniova€entre of Haute-Savoie (Thésame). It gathessarehers in
Engineering Design (G-SCOP - Scientific Manadehe project) and in Management Science (CERAGQR&
Prism), a professional syndicate (Udimec) and @é&hendustrial partners (Biomérieux, Bosch RexRethidtech,
Salomon, Schneider Electric, SNR Roulement and $pmhis project began in January 2006 for 4 years.

" Schneider-Electric is the word leader for eledyriand automation management.

" A Key supplieris a globally performing supplier to be activelpgn by all Schneider Electric entities. This st@pl
is a technology leader with favourable performatraek record in the group. &hallengeris an attractive existing
supplier with development potential to become, imithyears, a futur&ey supplietif proving itself.

v Accordingto Avenier (2007), this is the process by which egenknowledge is constructetiGeneric knowledge
consists of decontextualized knowledge, which aka on the form of meta-models, principles of actioterpretative
typologies... They are not to be considered as rulbieh apply universally and mechanically. They #webe
considered as heuristic guides that need to beestudlized so as to take proper account of thesigioratic
circumstances of each organisation”.

Y CMMI (Capability Maturity Model Integration)s a process improvement maturity model for theettgyment of
products and services. CMMI® for Development, Vansil.2 CMMI-DEV, V1.2, Improving processes for better
products, 561 pages, 2006.

"' The project team is generally composed by upstmgamhasing, design, industrialization, qualitydess and project
manager.

Y I.e. not«too early »in respect of the supplier's ability to performetdesign, but also nettoo late » i.e. when
there’s no more degree of freedom in design désimit

Y In this initial message of the RBV theory, thefeliénces of firm performances are fundamentally te
heterogeneity on resources and capabilities tleadbwned in house.



