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Abstract

The focus of the firms on their core competencesoaiated with the increasing complexity of produtie to

an integration of various technologies has lednt@xtension of their New Product Development (NBEXjvity
across organisational boundaries. In this resjieistnow acknowledged that Early Supplier Invohearh (ESI)

in product development confers a competitive adgat Nevertheless appraising the benefits of such
collaboration on the product development perforreaemot easy. Our method is based on tiiich” concept
that enables to appraise ESI benefits from the sippdalirection i.e. by identifying what happens whée
collaboration with suppliers is absent. Our presigwork presented at IPSERA 2011 dealt with an jptilease
study analysis of an unsuccessful collaborativeetiggment with a supplier. In this previous papes,identified

ten “glitches that prevented from reaping the benefits of sigsgphvolvement. The aim of this paper is to carry
out a literature review about failures in collakiora development of new product between a custcemer a
supplier. By comparing those literature review Hsswith case study results, we aim at proposing a
classification of the failures currently encountkie collaborative development with suppliers iderto tackle
them.

Key words: New Product Development (NPD), Early Supplierdiwement (ESI), Failure, Glitch, Literature
review

Paper Submission as a working paper
1. Introduction

Today’'s aggressive and expanding global marketptaw competitive pressures compel firms to
consider new strategies in order to compress tieteden each stage of the value chain (Batchelor,
1997) and to stay competitive. It is acknowleddeat innovation helps enterprises to increase their
competitive position (Rehm et al., 2011). The sigwplrepresent an important source of potential
innovation. Furthermore, (Stephan and Schindlet12@tated that in the year 2015, about 90% of all
manufacturing activities will be carried out by pliprs. Therefore, customer companies have to
successfully collaborate with suppliers in new priddevelopment in order to gain competitive
advantage. A means that many companies are addptiggin competitive advantage is to involve
suppliers earlier in the design phases. Early Seippivolvement (ESI) is generally defined as arfor

of vertical cooperation in which manufacturers iweosuppliers at an early stage in the NPD process
(Bidault et al., 1998). A large range of papersilastified the benefits of Early Supplier Involvent
(ESI) on product development performance measuyeghbrter time to market, improved product
quality and reduced development costs (Bidault.etl898; Ragatz et al., 1997; Van Echtelt et al.,
2008). Moreover, literature contains contradictagults (Hoegl and Wagner, 2005) concerning ESI
benefits on NPD performance and some studies gresergative impact (Eisenhardt et al., 1995;
Wynstra, 1998). For a lot of industrial actorsisitthus difficult to invest resources in collaborat
design with suppliers when real expected benefgsiaknown.

The aim of our research work is to appraise ESeb&nin order to legitimate this practice. Butitis
complicated to obtain a quantification of those digg, we have adopted an approach from the
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opposite direction through the help of thgditth” concept i.e. & costly mistake that could have been
avoided if some of the parties involved had undexbtthings that were known by other participants
(Hoopes and Postrel, 1999, p838)"ghtch is due to to a lack of knowledge sharing which canse
unnecessary iterative loops in New Product DevetpnProcesses for instance in decision making
process. As all dysfunctions in collaborative newdoict development with suppliers are not due to a
lack of knowledge sharing but can also be duertdegic aspects for instance, the wolaltre” will

be used to enlarge to other classes of dysfunctisitowing the ISO 9000 standard (2005), a failure
corresponds to the non-fulfilment of one or moreodoct requirements and can have fatal
consequences for the product’'s success. This wmgideringglitchesand other potential failures,
identifying their impact on product developmentfpenance and hence defining preventive actions to
avoid these unproductive phenomena seems to beod path to appraise ESI influence on
collaborative New Product Development with supglier

This paper embodies a part of a research prograhisacomplementary with our previous IPSERA
paper (Personnier, Le Dain, Calvi, 2011). The dinhis research program is threefold: (1) to obtain
list, as exhaustive as possible, of typical fatutieat can occur during co-development with supglie
(2) to classify those failures and (3) to identiheans to tackle them in order to have successful
collaborative development and generate gains. Vptaah iterative approach: case study results have
raised questions, then literature results enalbdeid answer some questions and other case studies a
carrying out in order to enrich results obtainele Tirst step of this research work was an indectiv
approach including an in-depth case study of amegessful collaborative development of a new
product with a supplier. This work allowed us tdhga data and to obtain a first list of ten obsdrve
failures with associated costs. The second stephisf research work is presented in this paper.
Stemming from a literature review about failurescillaborative New Product Development with
suppliers, the aim is to draw up a list of typitailures and to categorise them. Then we integrate
empirical insights coming from field case studydmynparing them to literature review results. Fiall
conclusions are drawn from this work by discussuigre research avenues.

2. Review methodology

The study is based on a literature review usinguas-§tage process (Figure 1). It aims at collecting
and analysing potential dysfunctions during a ¢altative new product development with a supplier.

Review steps

(1) Literature (2) Literature (3) Literature (4) Results
retrieval exclusion classification summary

Fig 1 Review approach inspired from Westner(2007)
The first stegiterature retrievalinvolves a research of articles in databases@mugls thanks to key
words such as glitch, barrier, failure, dysfunctiamd impediment in New Product Development.
Only articles published in peer reviewed journaégevconsidered. The time frame starts in the 1980s
because following (Johnsen, 2009) study, the fe'search focusing on supplier involvement in NPD
was the study by (Imai et al., 1985). The secoeglgerature exclusionis a step for selection in order
to exclude articles non relevant concerning ounu$odVe have focused our work on about fifteen
articles. Those articles deal with failure/dysfumes/impediments/glitches in collaborative
development of new product between customer angdlisupcompanies. For each article, the main
failures reported were extracted. The third diteypature classificationinvolves classification of data
collected. A table was employed for mapping therditure in order to compare previous papers across
various fields such as: the failure descriptior; dinticle’s author and the methodology. More théd 1
failures were encountered in the body of literatamel were then organized in classes. A feature map
was built to locate any similarities and differemdaetween failures identified in literature (Hart,
1998). From those similarities and differencess@B-classes have been proposed. The fourth and last
stepresults summaris an analysis and discussion about the resutis.dbta obtained, which is a list
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of failures, were then compared to the data ofppavious case study carried out in a French company
considered as a global market leader for rollettshmotorisation.

3. Proposition of a classification of failures in cothborative design with suppliers

A literature review has been carried out in ordercollect and analyse potential failures during a
collaborative new product development with a swgpliTable 1 presents an overview of failures
noticed in this literature review and mentions tngthor, the methodology adopted, the failure

characteristics and the sub-class the failurelégae to.

Table 1: Failures in NPD with suppliers identifigdliterature

Author

Method

Failure

Failure related to an issue in
(sub-class)

Dowlatshahi, 200!

9 propositions tested with a case st
in a medical manufacturing compan|

Jhe depth and breadth of information sharing betvide company ant if
ppliers, especially at the early stages of thoelpet design cycle, were
largely shallow, insignificant, and superficial

Information sharing

Hillebrand,
Biemans, 2003

Literature review

Problem with external cooperation in PD

Non adapted boundary persons (people that trairdiemmation between
organizational groups or between organizations)

Too many boundary persons

Internal collaboration
Internal & external communicatio

Internal & external communicatio

Karlsson et al.,
1998

Survey with more than 300 suppliers

an OEM in the Europe automotive]

industry and case study with the OE
and 2 suppliers

Extremely short lead times. No coordination on lgates

Not enough standardization, which increases cost.

Specifications are too general. They do not coherrequirements of the
part in question.

There are a lot of opportunities to add more costs

There is a lot of overspecification, which increstee cost. For example]
the tolerances are too narrow; Some of the critamawell beyond the life]
usage of the product

In the worst case, suppliers do not even readpheifications properly

Even when it is very urgent, some specificatioresraissing. For instance|
| tplerances and dimensions are missing.

Some specifications are non adapted to the supgdieacities

Mnternal functional conflicts. Ambiguous specifizats.

Suppliers' role was often far from clear within tB&M

All functions are not agree on the specific actaline. Contradictory

Detailed planning

tinOgation of product cost
Specifications definition

ptir@isation of product cost

Optimisation of product cost
Supplier participation in the
specification proces
Specifications definition

Specifications definition

Specifications definition

Roles and responsibilities

. . . Internal and external communicatign
messages are given to the different suppliers.
The original equipment manufacturer does not gaasons for changes ticati dificati
specifications to the supplier Specifications modification
Specifications keep changing all the time Specifications modification
Specifications are even changed after tooling asthmd of manufactur o o
have been decided Specifications modification
Original equipment manufacturers do not listen ghoto the expertise of]
suppliers. For example, too much cost-saving inddsgn might lead to Information sharing
poor satisfaction of functionality in several cases
Different actors did not perceive a question in shme way. Interpretation and understandinp

Kleinsmann &
Valkenburg, 2008|

A case study in the automotive indus
The learning history method (Roth
Kleiner, 2000). The company develd
a midrange truck, in The Netherlan

Differences in frame of reference between the camypgzeople and the
suppliers. Difference of mindset between truck coser and automotive
supplier. Misunderstandings about what the suppledd contribute to theg
project (cars Vs trucks producers).
[averestimation of what extend the suppliers cooitcibute to their desid
process

Difficulty to achieve a full internal commitment

Bad collaboration. Both languages and distance dicated collaboration.

Relational alignment

Competene needed

didecision for the supplier choig

Interpretation and understagd

Kleinsmann et al.
2010

literature review

Difficulty for the project team to explain theirghlems with the supplier|
to the management. The management knew the sudcstssfies from the]
Japanese automotive industry.

Changes in the documents or incomplete documerddfimon
management of documents set up.

Lack of information sharing before award and conmeht.Need of
supplier information before commitment but difficed obtain.

Internal communication

Information sharing

Information sharing
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Table 1(continued): Failures in NPD with supplieédentified in literature

Author

Method

Failure

Failure related to an issue in
(sub-class)

Lack of understanding, confusion in specifications

Late release of information

pedfications definition

Information sharing

Van Echtelt et al.
2008

8 case studies in the copier and prin
industry

Doubts on correct supplier choice
Limited supplier assessment for 2nd tier supplier

Lengthy in-project discussions on contract pricents
No specification about part availability, supplgks, & safety stock polic;

Hidden specifications (specifications do not mahafctional behavior)
Unclear restrictive specifications format

Lack of continued focus on simplification & standaation . Increase of
coordination costs

Problems in roles & responsibilities definition

Complex communication interface with supplier origanion

€hnguage translation problems

Customer's organization and procedures not venysparent

Availability of information. Incompatible CAD or ¢ia management
systems.

Changing first-tier supplier during project. Sugplhon adapted to the
customer need.

Doubts/discussions regarding supplier's assemeést, and production
capabilities after collaboration started. Trustapacities (Sako, 1992).
Doubts/discussions regarding design capabilitiesuppliers after
collaboration started. Trust in capacities (Sak¥92).

Unexpected or undesirable divestment, acquisitioerger activities. Not
mentionned in the initial contract.

Unexpected technical problems prototypes duringigpment. Prototyp
unsuitable.

Transfert of design &/or engineering tasks backHe customer
Transfert of assembly & testing tasks back to thet@mer

The customer not able to limit changes in team cositfpn

Criteria for the choice
iteCia for the choice

Deliverables
Deliverables

Specifications definition

Specifications definition
Optimisation of product cost

Rekend responsibilities
External communication
Interpretation and understanding|

Information sharing

Information sharing
Competene needed
Competene needed
Competene needed
Deliverables

Technical content
Roles and responsibilities
Roles and responsibilities

Project management

Lack of communication Internal and external communicatiqn
Equivocality = ambiguity (existence of multiple &wflicting . "
i i Interpretation and understandin
Koufteros et al. Hypot.heS|s testing (s.am.ple of 191 P qﬁterpretations about organization's situation) p 9
2010 in the automotive industry) . " . N
The product design did not meet customer requirg(sgn Requirements
The product design did not meet supplier requirerfsn Requirements
The product design did not meet manufacturing requent(s) Requirements
The product did not meet assembly requirement(s) Requirements
Mc Ivor et al. 200 Case study & literature review ckaf information sharing concerning the cost Infation sharing
) Literature review, case studies and sdcial - _ .
Schiele, 2011 Lack of willingness from one of the partners Stratedignment: motivation
exchanges theory
Stephan & Literat ] g o Incomplete requirements Specifications definition
Schindler ICED terature reweyv af' survey in thej Unrealistic requirements Technical content
2011 automotive industry
Changing requirements Specifications modification
Tan & Tracey, . . . . .
2007 y Literature review Problem with external cooperatiorP D Internal collaboration
Different firm's strategies Strategic alignment: goal convergerjce
Bad prior history with the supplier and its influen Relational alignment: trust
Vaaland, . . Lack of understanding about the domain of the partinterdependencieq ; .
Case study & literature review S Technological alignment
Hakansson, 200 of activities and resources.
Lack of commitment & involvement. Goal incompatitiyil Relational alignment: goal convergefice
Lack of precision of exchanged data Information sharing
Prototype cycles not synchronized with product emghponent life cycle Project management
Lack of future project or continuation at risk Sergic alignment: goal convergenfe

Wagner & Hoegl,
2006

Literature review

A lack of partnership between the 2 organizatiansst & commitment
Difficulties in the configuration of the projectam (Communication, fit g
the team members, competence of the team memléiig,ec motivation,
trust, project leader, ability to work in a teamnguage, ability to work
interdisciplinary)

Specification definition non adapted to suppliskils. Adaptation
following the supplier's skills.

Problems of coordination between the NPDP. Diff¢neroject stage
between the two companies.

Relational alignment: trust

Project management

Specifications definition

Project management

Two comments can be made from this literature mevie

Firstly, all failures reported are ngtitchesfollowing (Hoopes and Postrel, 1999) definition.
In fact, when the unit of analysis is the projdbree requirements have to be verified to
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recognize a failure as glitch (Hoopes and Postrel 1999). Firstly, the productettepment
must be conducted by a cross-functional team. Toisdition is not always explicitly
mentioned in literature studies except from redeavorks based on case studies. Secondly,
the failures lead to unsatisfactory project resulismost articles, the authors reported the
observed failures but without always specifyingitiseurces and their impact on the project
results. Thirdly, the failure observed could haeer avoided using knowledge of one actor
involved in the project. This condition is diffi¢cutio verify because details about the failures
are not always available. Nevertheless, some agtleported a lack of shared understanding
inside the project team (Karlsson et al. 1998 alainsmann et al. 2008 & 2010). (Mc Ivor et
al., 2006) observed a lack of information exchainggarticular concerning strategy. When the
unit of analysis is the organization, (Van Echtett al., 2008) report failures due to
inappropriate management of the supplier involvamé@foufteros et al., 2010) mention a
lack of organizational response from the custonrgamization; (Vaaland and Hakansson,
2003) speak about conflict between organizations.

» Secondly, from the list of 22 sub-classes, a categgon of six global failures classes was
proposed (Table 2). This categorisation was indpng main themes mentioned in literature
concerning collaborative development of new proslwath suppliers.

Table 2: Proposition of sub-classes and classédailires in NPD with suppliers

Sub-classes Classes

« Strategic alignment: motivation; goalconvergence
» Technological alignment @®Alignment between both companies
* Relationalalignment: mindset (industrial or cudtyjrtrust

« Criteria for the choice
*« Competences needed @Supplier choice and status
« Joint decision for the supplier choice

* Decision power distribution

« Confidentiality agreement

* Deliverables ®Contractual coordination
« Intellectual property

* Detailed planning

» Technical content

« Optimisation of product cost

« Specifications @ Specification process
*Requirements

« Supplier participation in the specification process

* Roles and responsibilities
* Project management ®Procedural coordination
* Internalcollaboration

e Interpretation and understanding
«Information sharingand lessons learned ®Communication
*Internaland externalcommunication

The definition of each class of failures is givesidw.
@ Alignment between both companies

The alignment can take the form of the strategignatent (motivation and goal congruence),
technological alignment or relational alignment @m et al. 2006; Evans and Jukes 2000). The
relational alignment refers to alignment of mindsénhdustrial or cultural) and to the trust (Sako
1992).

Alignment of mindsets is not synonymous to ‘simtlapf mindset’ as highlighted by (Lam and Chin,
2005): “With the mindset that certain conflict coute beneficial, clients and suppliers are apt to
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express their judgmental differences for improvoherision making, which also fosters cognitive
conflicts and thereby leads to better NPD perforceaas well” (p.764).

@ Supplier Choice and Status

This class refers to the question of how the sepglias been chosen and for what competences
(supplier status). The supplier status is one efdutputs of the Design-or Buy-Design'decision-
making process. It refers to the situation of sigpphvolvement decided by the project team; black
box, or grey box or white box engineering (Handfiet al 1999). Once the supplier status defined,
what are the relevant criteria for choosing therappate supplier? The choice of the supplier dad i
status in the collaboration might be characterised joint decision (le Dain et al. 2010).

@ Contractual Coordination

This class has been inspired by (Sobrero and Sehrd@98). It refers to the negotiation between
customer and supplier about the issues to be iadlud the contract (confidentiality agreement,
deliverables expected from supplier and custonme]lectual property and patent policies, detailed
planning).

@ Specification Process

This class refers to the specific problems mentohg (Karlsson et al., 1998) in their study of
automotive suppliers related to the technical aantéhe requirements, the product cost, and the
participation of the supplier in the specificatjgmcess.

® Procedural Coordination

This class is also inspired from (Sobrero and SU#Md 998). It refers to the coordination of the
activities of the partners in the collaboratioratieve the objectives of the project. The authogsie
that ‘the higher the level of task uncertainty, the geeahe need for procedural coordination
(p.592).

® Communication

Communication problems might be the outcome rattem the cause (Maier et al. 2009). In this class,
we consider the communication failures as symptoinfor example, lack of information sharing and
lessons learned, differing interpretation and mikustanding between actors. Previous research has
stressed the central role played by inter-firm camimation (Dyer 2000; Kamath and Liker 1994;
Petersen et al. 2005; Takeishi 2001).

4. Discussion with results stemmed from a case study

In a second time, the literature results, presemetthe previous section, were compared to results
obtained during a case study carried out in a Framnpany. At first the case study is presented.
Then the failures encountered during this caseysawne reported and discussed with the background
of literature.

4.1 Case description

A first recent experience of collaborative desigmofect P) was judged as unsuccessful by partners
ROLMO and its key supplier CAB. Thus, the custoregpressed the need of understanding the
reasons of this failure. This analysis acted aartiimg history” and was used to stimulate thinkamgl
encourage learning in the project teams of ROLM@ #me supplier (Kleiner and Roth, 1997).
ROLMO is a French company that manufactures ralfertter motorisation and supplier CAB is the
world leader for cable manufacturer industry (fagghhvoltage, energy cables) and it is an historical
supplier of ROLMO. The analysis of project P witlpplier CAB was conducted between February
2010 and June 2010 by the participant researchernah joined the project team on a full-time basis.
The collaboration with supplier CAB has startedhat open of Project P in May 2009 and stopped in
June 2010. This case study was reported in ouiqueVPSERA paper.
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The goal of Project P is to create a new rollettehumotorization. The level of exigencies is vargh
because ROLMO wants to distance itself from Asimpetitors by launching the development of a
high-of-the-range product. Project P included thaevelopment of the external connector to be used
in the new roller shutter motorization. The extércannector is a sub-system including the
development of a cable and a plug. ROLMO choseutsonirce the design and the development of this
sub-system. The main reason of this choice isR@iMO did not beneficiate of internal resources
and skills for this specific design and the devaiept of this connector is not a core-activity foe t
customer. Thus, it was relevant to benefit from theerience of a specialist that can do the
development work more efficiently than the custanigris connector is a specific sub-system that
must handle the power supply of the motor. It wasstered a key sub-system owing to its
substantial impact on the performance of the msation. The function to be developed is also a
critical function as regards part of cost structsadety, resistance to humidity, resistance tallag,
robustness, earth connection, resistance to transpalti-sourcing and compatibility with voltages
and currents.

Supplier CAB has been selected to perform thisgtesihe previous roller shutter motor external
connector was co-developed 15 years ago with tleetse CAB. Since this previous project, CAB
manufactured most of cables purchased by the cestbut the latter has not been re-mobilised for its
design expertise concerning the cables developrentthis reason, CAB was more known as a key
commodity supplier than as a designer supplieaddition, CAB has known some difficulties in the
past and then had to reduce its R&D resources. G&dBbeen recently integrated in a group who has a
centre of R&D. At the beginning of the consideradjgct, ROLMO needed design expertise and
intuitively the project team has consulted thistdrisal supplier for this technology. ROLMO
conducted an audit to evaluate the capability efgloduct development process of CAB. The audit
team, composed of supplier quality assessmentsaatat the commodity manager, highlighted some
doubts related to the ability of the supplier tangrin the necessary R&D resources within a new
product development project. Despite this negasigmal observed, the project team minimized it
because of the past experience and the trust to@afd. In addition, the commodity manager
advocated the selection of CAB. Supplier CAB haggted resources to develop a plant in a low cost
country to support the business of ROLMO. The iggilon of CAB in project P1 would lead to the
production in this new plant. Nonetheless, as bolation progressed, the negative signal became
more and more harmful. Despite of efforts to camtithe collaboration with CAB, ROLMO took the
decision to stop the collaboration with CAB anah@ange of supplier.

4.2 Failures encountered during the case study analysis

Table 3 and Table 4 show the failures observedvotg the six different classes presented in
section3.

As the collaboration of this case study was obgklmea chronological way, failures are reported
following the relationship lifecycle. This chrongical view of the co-development relationship is
inspired fromthe lifecycle of partnership model of (Fraser et @003). This model allows the
mapping of issues that are likely to arise at tiffergnt stages of the collaborative relationsiyfe
have distinguished two stages in this relationslfigcycle as in our previous IPSERA paper
(Personnier, le Dain, Calvi, 2010):

- The relationship design. This stage takes intooast the supplier selection and the
construction of the relationship framework (contirag, determination of roles and resources, need
specification).

- The day to day interaction. This stage embotliesinterface between the supplier and the
customer during the collaborative work. This is dadly work.

The last columns of Table 3 and Table 4 indicate ibvelty of the failure observed compared to
failures observed in our literature review.
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Table 3: Failures observed during the relationstigsign stage for Project P
Additional compared

Classes of failures Failures to literature: Yes or
No
®DAlignment No alignment in project expectations No
Strategic alignment
between .bOth The companies did not manage to coordinate thgacbles No
companies
Joint decision for the . . . .
I ) S ) Project team issues and commodity managers'issdesommon Yes
supplier choice
@ supplier Criteria for the choice Difficulties to Fjetermlne supplier's capacitiesrsbé@d by the Yes
>Upp customer project team
choice and A lack of questioning about the necessity of coadepping for thig
status Yes
Competences needed subpart
No use of a recent audit tool dedicated to as$essbility of No
supplier to co-develop
Contractual arrangment hard to build up No
® Contractual | Decision power Contract redaction not very clear. New type of tielaship with No
coordination distribution the supplier
Who is responsible of what? No
) Difficulties to specify the technical requiremergchuse the
Technical content . pecty i a . ) Yes
customer project team did not have the requireltbski
Specificati The supplier encountered difficulties to understapecifications No
ificati pecifications —
@ Specification Unstable specifications No
process
Supplier participation in| . " I
PP p . P The supplier did not challenge the specifications No
the specification procesp
Problems for sharing quality requirements No
There were no project manager in the supplier tatithe Yes
® Procedural beginning of the collaboration
coordination Project management |pyrchasing, technical, quality actors do not neégsprogress No
with the same energy and rapidity
Sometimes all the project team members of the custcompanyj No
are not present at the preparation meetings
Information sharing Priviledged interlocutor hard to identify No
® No information sharing between audit team and mtofjeam to Yes
Communication|Internal communicatiorf check the ability of supplier in situ
Weak information sharing about the project KPIs Yes

Table 4: Failures observed during the day to ddgriaction stage for Project P
Additional compared

Classes of failures Failures to literature: Yes or
No
@ Supplier
choice and |Competences needed |The customer did not have the capacity to develop No
status
. The supplier did not have the appropriate capactivedevelop thg
Technical content roductpseeded pprop P P Yes
@ Specification o P -
process Specifications Unstable specifications No
Requirements Verification plan hard to obtain No
Roles and Purchasing, technical, quality actors do not nexdggprogress N
® Procedural responsibilities with the same energy and rapidity 0
coordination Sometimes all the project team members of the austa@compan N
are not present at the preparation meetings 0
©‘ ) Internal communicatiorjf Weak information sharing about the project KPIs Yes
Communication

4.3 Additional failures observed

Among the failures observed during this case stisdyne of them were not noticed during our
literature review. We explain below the additiorfallures compared to literature results. Those



21st Annual IPSERA Conference

failures were not observaukr sein the articles we have considered. However, samtbors have
mentioned the corresponding issues or have triekpéain the causes of those failures. The resfilts
those authors will bring complements in the follogvdiscussion.

- Technical content failures
Failures related to technical content were consaifyuesported in literature but the raisons obsdrve
during project P were not found in the literatumview. Indeed, the ROLMO project team
encountered difficulties to specify the technicajuirements as the technology sought was not in its
core competencies. In this respect, (Stephan ahth@er, 2011) say that more than 30% of the
reasons for project failures are associated welrélguirements definition.
Time would have been necessary to wonder whatdhgetencies to ask to the supplier were but it
was not the case. This led to misunderstandings fre Supplier CAB and an inappropriate answer.
Furthermore, supplier CAB did not have the necgs$d&D capacities to ensure the required
development. But as the ROLMO project team wasvaof accurate about the real expectations, they
were incapable of detecting the absence of negeB&D capacities during the supplier CAB audit.
Thus, supplier CAB’s development capacity was aaimated. For (Lee and Veloso, 2008) who
have examined the development of automotive emmssomtrol technologies over a 28-year period,
the problem might be explained by differences ofowdedge framework that lead to
misunderstandings between the customer and thdieufpuppliers dominate component innovation
whereas assemblers focus more on architecturavation.

- Supplier choice and status failures
This failure was not reported in our literatureiesv. For the choice of the supplier, several sugopli
were short listed. Difficulties were encountereteinally at the Company ROLMO to choose the
appropriate supplier. The project team and the l@asing project manager visions were not in
accordance with the commodity manager vision fer gshpplier selection. As the cable is the most
important part in the overall cost, a choice ofable supplier was privileged. Nevertheless, the
expertise is on the connector part. Supplier CAB alaeady in the supplier base for cable supply and
it was an historical and trustworthy supplier. T¢twmmmodity manager has influenced this choice
because of the current development project conograimanufacturing plant in a low cost country
with this supplier. The project team had carrietl @u audit to evaluate the ability of the supptier
co-design. The results of this audit pointed outiacertainty related to the ability of Supplier CAB
bring in the necessary R&D resources within a neadpct development project. On the whole
everybody agreed with this supplier choice but Bekcthat it was more a compromise than an
appropriate answer to the project needs. Findlig,Historical relationship with this supplier ansl i
manufacturing abilities prevailed upon its co-dasidilities. During the pre-study stage, the sugopli
was not able to bring in its R&D resources. Afteveyal demands of improvement on this point
without results, the customer team decided to obhdémg supplier. One year of work was lost.
Literature has largely explored the supplier s@ectopic in NPD (Schiele, 2006; Humphreys et al.,
2007; Emden et al., 2006) but the actors’ poinviefn divergence in a new product development
project was not considered.

- Procedural coordination failures
Problems were encountered in the communicatiorhefcustomer’s quality expectations. ROLMO
was going to set up a very demanding new qualiby tim assess the quality of the propositions made
by its suppliers during the relationship lifecyc®AB was not in accordance with this new tool that
was judged too demanding.
Furthermore, there was no project manager in th& @roject team at the beginning of the project.
Product innovation and quality were affected bytladise circumstances. The proposed solution did
not present real innovation or optimisation. Theeleof propositions made by the supplier concerning
the solution was judged below what was expected.
Another point is that all the actors are not alwasssent at the meetings to internal advancemetat or
prepare a supplier meeting. It can lead to cootiinaproblems and sometimes the mechanical
engineer for instance does not know that some poidre already treated or validated with the
supplier with the supplier quality assessment afdoinstance. Therefore, time is lost and customer
team may become incredible by the supplier.
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In addition, all actors involved in a project (emggrs, purchasing actors, quality actors...) do not
progress with the same speed which can lead tlebetk in the validation of project toll gates.
For (Dowlatshahi, 2000) who studied ESI and usedse study method in a medical manufacturing
company for an in-depth analysis and propositiestiri)g about the designer-buyer-supplier interface,
supplier meetings are the core of buyer-supplitatiomships. The level, frequency, and personal
involvement of the designer and buyer largely detees the success of supplier meetings and
training programs and the success of supplier mgetis largely dependent upon the success of
information sharing. Furthermore, the relationshyeswveen buyers and suppliers must be based on
confidence and trust. There must be a free flow iaf@mation sharing between actors in product
design.

- Communication failures
Some failures were observed during our case stbdytacommunication aspects and not noticed in
the literature. At first, the ROLMO project teamngolained of a lack of checkout that the supplier
ability during the project is in accordance withe teupplier ability detected by the audit team.
Sometimes, the audit team is not involved in thggat team and it should be checked that the daily
project experience confirm the supplier skills. @etly, some key performance indicators (KPIs) exist
in each project but some team members do not kheiv &xistence or do not know where to find
them. Therefore, they are not used except fronpéngon who creates them.
(Dowlatshahi, 2000) stated that communication igallg a symptom and not the cause of many
problems. Thus, it is generally futile to try togmve communication and dialogue if other aspetts o
the relationships are not fully mastered. In tbispect, (Maier et al., 2011), who performed adiige
review in order to improve communication in desigegcommend to share information to improve
communication. This information sharing practicestrive set up at the early stages of a project both
for internal and external communication.

5. Conclusion and future research

This paper proposes a list of failures issued feofiterature review on new product development in
collaboration with supplier. This list was consalied and enriched with the results of an in-deptec
study. From this list of failures, six classes aifufres encountered during collaborative develogmen
with suppliers were introduced. Those classesragiried from topics considered as key topics in ESI
literature. This categorisation is going to be préed and discussed with industrial actors to lienef
from their point of view.

Those results have to be generalized with othee saigdies. In this respect, six case studies have
already been carried out and two others are inseoudnother future research avenue would be to test
the ability of the failures model to explain theseass of a co-development project.
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