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France France
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ABSTRACT

An important question for IS researchers and prangrs is how IT can improve new product developtr{@&PD) in the

context of inter organizational development. Momegisely, this paper aims at understanding how bbdifecycle

Management (PLM) technology contributes to NPD klealge integration in this environment. It is baseda longitudinal
case study of a French industrial Group with deségims located in Europe, which had greatly in@eatevelopment work
with China at the time of the study. The first autlparticipated in PLM implementations in Asia otke course of four
years. Data analyses indicate a reduction of conmation problems, from which we infer a positiventiibution of PLM to

knowledge transfer and knowledge translation. Pléihforces the role of outsourced Chinese enginedrs act as a
boundary spanner with Chinese suppliers.

Keywords

New Product Development, Product Lifecycle Managemi€nowledge integration, inter organizational .

INTRODUCTION

Historically internal to the firm, New Product Déopment (NPD) is increasingly taking place acrosgaaizations and
geographical borders (Boutelier, Gassman et a@81%on Zedtwidtz, Gassmann et al., 2004; Van Hthééynstra et al.,
2008) . Even within organizations, NPD is complegcessitating the integration of multiple functibnempetencies and
dynamic capabilities (Pavlou and El Sawy, 2006).il&/keveral papers in the Information Systemsditae deal with the
management of knowledge boundaries in inter orgaioizal development of Information Technologiesviba and Vaast,
2008), the use of information systems for managénsérknowledge boundaries in the development of riegustrial
products has not been fully explored (Nambisan32@8anker, Bardhan et al., 2006). SurprisinglyditS research has been
conducted on the effects of IT in NPD projects (&es, 1999;Nambisan, 2003; Pavlou and El Sawy, 2@8a%and,
Lyytinnen, Yoo0); it is rather NPD research whictsHacused in the way they manage knowledge integrgEethi, Pant et
al., 2003; Song, Berends et al., 2007). Existingeps do not focus on detailed mechanisms for magagiowledge across
inter organizational boundaries through informatsystems and do not analyse NPD processes oveficagh periods of
time. Because such projects transpire over londgogerof time, the most appropriate approach foreustdnding this
phenomenon is a longitudinal one. Such an appreaables us to infer the causal mechanisms undgriia findings of
previous researchers who have taken a cross-saktipproach to understanding NPD (Banker, Bardhah,e2006; Paviou
and El Sawy, 2006). We therefore contribute toliteeature by conducting a longitudinal case stofiyhe effects of IT on
knowledge integration in an inter-organizationadl amternational context of NPD. Our purpose is mlerstand ways that
PLM does or does not support knowledge integraitiotis context where boundary spanners mediathanges between
organizations.
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When new product development takes place in annat®nal context, knowledge must be exchangedsaaoganizational,
geographical, cultural and language barriers. Thagdéple barriers to knowledge integration creligh potential for failure
and a consequent degree of risk. This has in tigated demand for IT-based tools to support thisptex process and so
ensure knowledge integration among actors. Apptinat such as Product Lifecycle Management (PLM)stonanage
product information and data using object storage workflows, which support a structured framewéok collaborative
engineering based on milestones and predefineddskg (Grieves.; Merminod et al.,; Nambisan).. Ehe®Is support the
definition and standardisation of workflows andoimhation objects as they are produced and usedgitive design process
(Batenburg, Helms et al., 2004). Also referred $ocallaborative product commerce (CPC) tools (BanBardhan and
Asdemir, 2006; Welty and Becerra-Fernandez, 2081y are designed to integrate knowledge and irdtiom across
functional boundaries as they are used by mul@gters in various different functions, supportihg tdevelopment phase
from design to industrialization. It is importait point out that PLM has little to do with creatigad ill-defined research
activities and processes, rather mainly suppodexgelopment tasks.

THEORETICAL BACKGROUND

Our theoretical framework is first placed in cortex international and inter-organizational NPD. When present a
knowledge integration framework through knowledgmsfer and translation (Carlile, 2004) and develome propositions
related to the contribution of PLM.

International and inter-organizational NPD contexts

NPD process are becoming geographically dispeessdi so are increasingly performed in inter-orgdional situations in
order to leverage complementary resources (Boutglassman et al., 1998; Nambisan, 2003). NPD esosational and
organizational borders as well. The role of infotimmand communication technologies in the develeptiprocess is one of
the six major challenges in managing global R&D if\Zedtwitz, et al., 2004). Despite early applicataf the information
processing view of the firm in studies of R&D pherena (Allen, 1984), the strategy and innovatioerdtures generally
emphasize communication capabilities measuring conication frequencies and patterns based on faéact telephone
and emails (Nambisan, 2003; Von Zedtwidtz, Gassnetrah., 2004; Subramaniam, 2006). Some researbla@eslooked to
videoconferencing and documentation access (Motr@eeldries et al., 2000) as means of improvirggdbmmunication
infrastructure, but this work is based on geneealidescriptions of media use and does not condfideconceptual and
theoretical processing properties of the infornragstems used. In the case of inter-organizatidenaélopment, contractual
agreements signed before the development phasasbpgivide a stronger impetus towards convergehae having to
adjustex post between different units in the same multinatiooadporation company. We contend that there is a nee
consider the role that communication can play invidedge integration (or knowledge transfer) whereltes on modern
means such as PLM technology. In fact, while singsthe creative tension between face-to-face conication, global
explicit knowledge and local tacit knowledge, Vordfwvidtz et al. (2004) recognize that “the amouhtegplicitly
transferable knowledge has tremendously increaged9). Similarly the literature on communicatiomdacontrol modes in
the international NPD context does not reflect HBM is transforming formalization practices (Nolsld Birkinshaw,
1998).

Knowledge integration, transfer and translation

Knowledge integration

NPD requires the integration of knowledge from R&Dientists, engineers and marketers as they wodet@lop and
launch new products (Clark and Fujimoto, 1991). Wiealge integration refers to the integration ofivictlials’ specialized
knowledge(Grant, 1996). Okhuysen and Eisenhard®220.383) define knowledge integration as the Kedge that is
created when several individuals combine theirrmiation, having first identified and communicatdeit uniquely held
information (knowledge sharing per se). It is mdi#ficult to integrate knowledge between actors wheve different
knowledge domains and cognitive schemas than betweese who share the same culture and domain kclgwe!
(Okhuysen and Eisenhardt, 2002). Knowledge integraencompasses knowledge transfer, translationt@msformation
(Carlile, 2004); this paper deals only with knowdedransfer and translation.
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Knowledge transfer

According to the information processing view of fiven (Galbraith, 1982), knowledge is external, kip codifiable and

storable. Knowledge transfer occurs by bridgingretactic or information processing boundary(Cayl#804). The syntactic
capacity requires the development of a common ¢exifor transferring domain specific knowledge. &fen is based on
organizational routines with minor evolutions whé&rewledge sharing is quite easy. This perspedtitbe primary basis
for technological approaches to knowledge integrativhich emphasize storage and extraction mechan{®avenport,

2005). PLM tools are based on a common databas¢haenefore enable unicity of data. A common knowkedepository

between actors increases their level of interdepecel and the level of information transparency eting to conferred

access rights. Transfer constraints correspondasictproblems of knowledge circulation and inforimrataccess among
project members.

For us, the challenge of knowledge transfer isrtsuee mechanisms of knowledge coordination and camkmowledge.
Coordination requires understanding the distributaf expertises (Malone, Crowston et al., 1999) nehe common
knowledge relies on the management of interactimta/een actors with different knowledge repositorido aim to create
a common objective (Hoopes and Postrel, 1999). Kfiagacommon knowledge is difficult in inter orgaaiional
development because of differences in organizdtiand functional expertises due to actors’ spegddilons such that they
belong to different cognitive environments (Hoopesl Postrel, 1999; Carlile, 2004). The definitidraocommon lexicon
between these actors becomes crucial. Knowledgedic@tion problems create knowledge transfer issilese they are
linked to the difficulty of identifying and synchmizing individuals or groups for diagnosing or soty specific problems
that necessitate knowledge exchange (Reich andaBah1996).

The interorganizational environment forces firmsalify and define a minimal process for supportN®@D. PLM systems
should enable knowledge transfer improvements diledir storage and retrieval functionalities. dter organizational NPD
work, heterogeneous and diversified actors pro@dimcecommunicate information artifacts which carviesved as boundary
objects (BO) (Star and Griesemer, 1989). BO areatbj documents or other artifacts created and digsedg collaborative
development, such as schedules, specifications Dormiddels. In inter organizational knowledge trans$ituations,

knowledge codification and transparency of the caomication network are essential for ensuring tHectifzeness and
efficiency of communication among the project te@fimenaert, Caeldries et al., 2000). The implemanadf PLM plays a

key role in reengineering knowledge codificatiord asffers a virtual platform for codifying and shagi all project and
product explicit knowledge.

Proposition 1: PLM facilitates knowledge transfer in international Inter Organizational NPD through increased
transparency and codification.

Knowledge translation

Knowledge translation is a more complex type of Wwealge integration. This second perspective incaigs cultural
aspects of integration (Adams, Day et al., 1998lldgg, Orlikowski et al.,, 2006) and relies on contiens between
specialized actors with a common knowledge reposit® common lexicon and transfer rules are notugio Knowledge
translation has a more tacit, situated and expglecomponent. The complexity of translating kneddge comes from the
need to bridge semantic or interpretive boundaridss type of knowledge integration depends on degelopment of
routines to facilitate actors’ adaptation (SambamyrBharadwaj et al., 2003), and is supported bshnmon language
definitions and experiences (Wenger, Roy et al99)9Knowledge translation involves sharing evalyviobjects that are
minimally codified (Carlile, 2002), and a semantiapacity for developing common meanings and idgntf novel

differences and dependencies.

Due to its nature, knowledge integration is harcheasure (Grant, 1996) and this is especially é¢fdanowledge translation.
A good approach for analyzing the contribution &MPto knowledge translation is to measure the réidacof errors that
occur during the NPD process. A glitch is a gaphiared knowledge, an unsatisfactory outcome darimgilti-agent project
that is directly caused or allowed by a lack ofssrfunctional or inter-specialty knowledge aboubhpem constraints
(Hoopes and Postrel, 1999). Glitches can be avoidadtors have common knowledge and can undersaaadinterpret
differences in knowledge representation (Hoopes Rostrel, 1999). Improvement in knowledge transiatis correlated
with a decrease in the number of errors in commatitio between actors. We prefer to qualify thestical errors directly
related to bad knowledge interpretation on projastfranslation problems.

In order to reduce translation problems in Integ@izational NPD, mediation is critical. Some astplay a key mediating
role in order to ensure knowledge translation betwitra and inter organizational actors. The ditiere on knowledge
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management has emphasized the importance of retyirigdividuals to perform boundary spanning rqleawlowski and
Robey, 2004; Levina and Vaast, 2005). Boundary sg@anare vital individuals who facilitate the shariof expertise by
linking two or more groups of people separated dwation, hierarchy or function (Levina and Vaa€i0%). Typically,
boundary spanners play several roles in everydayioaships in NPD projects: they (1) bridge lexiogaps, (2) reconcile
interpretive differences by creating shared meaiagd (3) facilitate means through which individuzan jointly transform
their local knowledge. In order to analyze theie@tional role, Levina and Vaast distinguish betweeminated boundary
spanners and boundary spanners in practice. Tohusdary spanners in practice build a new jointfieétween two fields,
whereas nominated BS mainly play an institutiorsdé.r In inter organizational NPD, it is essentialanalyze boundary
spanners in practice because those actors transémitrknowledge into explicit knowledge (Pawlowskid Robey, 2004).
This is especially important in cross national NE@llaboration because there are problems causediffgrences in
expertise interpretation and national cultures Whitcrease the complexity of project collaboratibmthis context, PLM
facilitates BO exchanges used by boundary spartnemsanage operational semantic boundaries and repguoblems of
interpretation.

Proposition 2: PLM enhances knowledge trandation in international inter-organizational NPD with the help of Boundary
spanners

Figure 1 below presents the conceptual model uyidgrthe 2 propositions developed above.

International inter organizational New Product Development
Knowledge
transfer
Product Lifecycle
Management Boundary Spanner
Technology
Knowledge
translation

Figure 1. Conceptual model

RESEARCH SITE, PLM TECHNOLOGY, AND METHODOLOGY

In order to fully understand the context and theaaand political interactions between actors tswhnology, the design of
this research is grounded in a longitudinal reaktiapproach (Eisenhardt and Graebner, 2007). Real-tases use
longitudinal data collection of interviews and ohsions, both of which help to mitigate retrospeetsense-making and
impression management.

Research site and context:

The case is sited in a French industrial Group tieatelops small domestic appliances with intermaiidorands (€2,8bn
turnover). The external environment of this Groslaracterized by strong competition, pressune filarge retailers and
important changes in consumer behavior that hawroed since 2000. In order to manage this R&D asibmn of

international adaptation (Nobel and Birkinshaw, 89% growing number of products are developed @himese suppliers:
40% of finished products were co-developed withGnese in 2007, up from less than 10 % in 200D is organized
around a three group structure. The first encongzagsiropean project teams which are organizedgrdaps of around
eight to ten actors with specialties such as marggestyling, technical staff, quality, standardsd logistics. The second
group of actors associated with the Group’s devakqt efforts is based in China and provides trading development
support. There, workers are tasked with identifysuppliers, participating in new product developmand supporting
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logistic, quality and administrative responsibd#i The outsourcing engineer is in charge of fdlgwprojects from the
supplier’s side. Suppliers make up the third grofipctors in the IONPD process.

Data collection

In this research, we use several techniques irr dodebtain data saturation using different sourfedata and information.

The observation process was organized around thaée phases: diagnosis before PLM implementatiom réorganization

and implementation process, and post implementafi@ta collection consisted of a combination okimtews, project

documentation, observation and basic statistics fRLM and previous IT solutions (Table 1). Intewsewere conducted
with actors of various profiles such as marketistyling, engineering, quality, standards. Thereewmeo restrictions on

access to documentation, so we were able to calleetnails, specifications, presentations and&eashanges on the project.
We also used statistics from the PLM applicationrider to better understand how it was used.

DATA COLLECTION Phase of longitudinal analysis
Before PLM During PLM implementation |Post implementation
Collective interviews 6 5 7
Individual non recorded 22 31 25
Individual recorded N/A N/A 10
Secondary data All documents Documents such as Documents such as project
concerning analysis implementation rules, communication, trainings...
phase: mails, procedures
specifications...
Field notes, actions Daily field notes based | Field notes and participation to | Field notes concerning post
Researcher presence 3 days | on observations during | choices in implementation rules implementation support
per week diagnostic phase: needs in PLM
analysis. Perform trainings (as PLM
trainer) in Europe and China
Artefacts Statistics based on N/A Statistics from PLM: number
legacy IT solutions on of users, number of objects
projects, BO... per project.....
Period 6 months 6 months 12 months
From September 2005 to] From March 2006 to August From September 2006 to
February 2006 2006 August 2007

Table 1. Data collection

Data analysis

We combined ethnography with descriptive and astaling (Huberman and Miles, 2002). This analysebéed us to better
understand the nature of knowledge integrationthedspecific mechanisms of knowledge transfer eanastation. The level
of coding we used was the sentence. The data @algs conducted using NVivo 7. Coding of knowledigmsfer and
translation enabled us to identify sequences atidrpa of how knowledge integration was actuallyplemented in the
inter-organizational NPD process studied. A secooding of data was performed by an external rekearin order to
ensure reliability of results. We mixed elementembed in interviews with basic statistics fronopacts and from the PLM
system. To see how PLM contributes to knowledgesfier and translation, we identified differencefobe and after PLM
installation. After the PLM launch, we analyzed tperational uses of PLM and its role in problerarsig and coordination
and error reduction.

In order to perform the analysis and analyze thetrimtion of PLM to knowledge transfer and tratisia, we have
precisely defined each construct and operationdlievariables (Table 2).
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Knowledge
Integration

Conceptual meaning Problems adressed
Framework

(Carlile, 2004)
Knowledge Knowledge is considered as |Coordination: The process of sequencing and scheduling activitities in
Transfer external, explicit, codifiable |product development (Hoopes and Postrel, 1999)

and storable
Transferring knowledge is |Common or shared Knowledge: knowledge held by 2 or more

transferring codified individuals not necessarily communicated to the others (Hoopes and
know|edge POStreI, 1999)
Knowledge Semantic and interpretive |Glitch: critical errors directly linked with bad knowledge interpretations
Translation boundaries on projects (Hoopes and Postrel, 1999)

Common meanings are Simple Glitch:

developped to assess * Serial Product Development Process:
knowledge at a boundary [* Issue slippage: Problems of communication in the case of mutual
prescriptions because actors need to take the constraints of other
actors into account and cannot.
Complex Glitch: Difficulties solving problems among actors due to
differences in technical competences and language differences.

Table 2. Operationalization of constructs

RESULTS

PLM enhances Knowledge Transfer through better NPD process structure and increased transparency

Due to the distant locations of actors in the ION&dDtext, numerous communication problems wererteddefore PLM
implementation. Prior to PLM implementation, mostremunication occurred through email resulting ilyMeigh exchange
volumes. Before PLM implementation, some probleneseaclearly due to knowledge transfer issues. kamgle, due to
the lack of tracked communications, some tasks wertormed using incorrect document versions. Maigunderstandings
were attributed to outsourcing engineers locate@hima who had only partial information and knovgedf their projects.
Knowledge exchanges between European and Chinases terere also made difficult when Europeans shinesvledge
directly with Chinese suppliers without includirgetChinese support team. Coordination problemspégued the Chinese
support team due to the lack of effective projeonitoring. Identified problems included simple krledge transfer due to
basic communication errors, and also complex desigmes due to a lack of adequate technical competein Chinese
support teams. After PLM implementation, we soumittresidual transfer problems in order to distisguhem from those
that seem to have been resolved with use of the Radl We distinguish betweentwo types of knowlkedgansfer
problems/ lack of common representation and coatin issues.

Common Knowledge

PLM makes it possible to define and manage comrtamage rules for project BOs, and to follow thejpots with requests
and virtual representation. Table 3 describes atgr detail how PLM features contribute to buidithis common
knowledge. Before PLM, only 40% of BOs were stonéth clear rules, whereas more than 90% are noerlgiestored due
to the capabilities of the PLM tool. PLM ensuresrigdiate access to all explicit knowledge thankgedntralisation of
project and product information in a single databdd.M ensures minimal codification of BO amongoast this is critical
for improving information processes in IONPD pragdfter PLM, 30 BOs were codified in order to ifaate interactions
and increase understanding between actors. Thi,dpPlabled improved information transparency. Fertlading entities,
centralized object collection and rules regardingjert milestones enabled them to have clear, tisgenformation on the
project every day. Before PLM implementation, treling structure in China made it difficult to olotan overall view of
projects and their progress. After PLM, actors laadess to consolidated views from the supplier ethér resources.
Outsourcing engineers could easily understand tbggqt context since they had access to informadiorall projects, with
secured access to internal PLM resources. Suppigdsaccess only to part of this information antsaurcing engineers
could respond to suppliers’ additional requestseifessary. One typical example of BO codificat®thie Problem Solving
List, which was totally altered by the PLM implema&ion project. Before PLM implementation, this dotent was
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produced manually with collection from all departitee design, quality, standards etc With PLM, pfedel common
content was defined with a clear focus on infororatinderstanding; this facilitated analysis by @tenese supplier team
which in turn had a positive impact on Chinese §eppwho recognized that the new Problem Solvirgd enabled them to
reduce their leadtimes.

Nature

Example of problems identified before

PLM

Volume
Before
PLM

Volume
After PLM

PLM features

Errors on products manufactured by chinese Definition of templates on key BO.
suppliers due to the lack of definition of pre requisite Automatic generation of objects
Minimal codification of {informations for project or finished products. Example based on stored components.
Boundary Objects |on finished products due to problems on Technical 5 40 Definition of templates for key
Sheet boundary objectsshared between
company and Chinese supplier
Problems occur because objects exchanged on the Common project structure with pre
Common storage rules |project cannot be found due to the use of multiple IT defined localization of objects
) ~ 40% ~ 90%
for BO tools and lack of common rules for storing and
managing intermediary objects
Occurs when object evolution is not tracked. A Status and revision information is on
marketing specification is an example: several all objects
} modifications on preliminary specifications are
BO evolution follow up ¢ cteq by ma’r)keting bl?t’ SSIdom shared with ~5% ~40%
other actors (such as the project leader) or shared
without rules
Single database for project and data
Number of requests for Problems in communicatiop of specifications malnagemelnt
(marketing, technical, quality) between actors ~ 20 requests| ~ 10 per |Unique project storage and alerts
complementary - - . ! N - A
information situated in Egrope and in China. Informatlon is per project project
exchanged with some actors but not with all of them
Lack of access to some technical information for 2D and 3D viewer
some actors of the project such as 2D and 3D
) ’ drawings of the product. This impedes the ability to
Virtual representation of validate technical options for design quality. This very limited access for all
BO problem arises in the design validation process actors
between the supplier and project leader when CAD
tools are different.

Table 3. Variation of Common Knowledge problemsobefand after PLM implementation

Coordination

Using the PLM database, we conducted an analysipanng the existence of key deliverables on ptsjaad the extent of
validation before and after the implementation aMP(Table 4). We focused this analysis on ten kelivérables (e.g.,
marketing specifications, quality control specifioas, validated bills of materials, etc.). For jeats created and managed
using PLM, 95% contained these ten key objects redseonly 75% of the projects managed outside PbMained these
elements. We believe this was due to the factahatbjects collected in the PLM tool were trackew each key object was
electronically validated through workflows. PLM dabed structured storage of project objects and sshed actors to
mindfully respect templates of key objects. It alsmforced the need to respect structured projélestones. After the PLM
implementation, 90% of milestone content was vatidawhereas prior to PLM, only 20% of milestonentemt was
validated. Workflows serve to reinforce actors’ asveess because validation is tracked and knowledgeent is readily
available.
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Example of problems identified before Volume
PLM features
PLM After PLM
Lack of communication on all project actors about Notification and alerts functionality
kev deliverables on key decisions. An example is a project that is frozen
Y roiect or experiences substantial delays due to geographic ~ 60% ~ 95%
proJ dispersion of teams and only use of email

Difficulties in following relations with suppliers due to Validation and diffusion of workflow
a lack of organized relationships with suppliers: An for important objects

example is having different interlocutors from the
company for the same supplier, which raises
problems in operational project follow up

Problems in planning management between Europe
and China. No common consolidated representations
of the project such as milestones and operational
tasks

Lost time due to poor synchronisation on the level of
project advancement. It mainly applies to peripheral
actors such as the after sales services (ASS)
department, because it is not systematically included
in the communication process when these

Lack of a consolidated view on projects raises Automatic dashboards
problems of synchronisation in knowledge sharing.
An example is delays in managing planning by the Limited Numerous
Chinese support team due to the lack of a
consolidated view of the project

Validation of milestones ~20% ~ 90%

Consolidated view on
projects

Table 4. Variation of coordination problems befarel after PLM implementation

Proposition 1 is corroborated: PLM facilitates knowledge transfer in international Inter Organizational NPD through
increased transparency and codification.

PLM enhances knowledge translation directly through visualization capability and indirectly through boundary
spanners

Visualization as key cognitive capacities to solve simple translation problems

During the process of design configuration betwienChinese and French, a cultural difficulty arreen the way project
information was presented. Thus, the visualizatiapabilities of the PLM served to limit translatiproblems with suppliers
and especially with the Chinese. The need to fat#liBO sharing with Chinese suppliers partiallieceon the optimization
of visualization through objects. Thus, a pictulithvibasic explanations was easier for Chinese sergpio understand than
detailed written technical explanations. With PLiMplementation, considerable work was done to revidikvisualization
in order to facilitate knowledge translation (Tab)e Thanks to the preliminary work of pre-definisgme of the key BOs to
be exchanged with the supplier, PLM led to problesduction. Technical specifications or qualityrndavere totally re-
engineered with the PLM project so as to facilitaigualization. Many pictures and drawings were eatith order to
facilitate exchanges. Previously, a lot of re-eegiing was done on product technical sheets whaatamed all technical,
styling, logistics and standards information on apgcific finished product variant. Before PLM iraplentation, this
document was produced manually with component cibdlie from all departments involved; it many cadesas in different
formats and information presentation types. WithMPLcommon group content was defined with a cleatu$o on
information ergonomy such that product colors, téchl characteristics, logistics information, arfteasales information
were produced, and these facilitated analysis lbyGQhinese supplier design or logistics team. Thiskwhad a positive
impact on Chinese suppliers who recognized thatnihwe product specification rules enabled them ttuce problems
caused by their misunderstanding of the requiresnefithe French teams.
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Average volume of
Nature of problems on a

translation Example identified before PLM project PLM features

problem Before After
PLM PLM
Before PLM implementation, some tasks and milestones content were * Codification of BO

partially defined which raised some misunderstandings especially for * Storage rules for BO
Serial Product Chinese suppliers. For example, they had problems understanding * Validation process (workflows)
Development anomalies and problems detected by european teams based on ~10 ~1lto2
Process prototypes or tests. As quality plan with detailed controls requested

was partially defined and not validated by supplier, problems arose.

An example is partial communication on quality requirements to the * 3D PLM viewer enables to detect

supplier which creates problems especially during the validation of first constraints on future product and so
Issue slippage manufactured units. In fact, outsourcing engineer had partial ~10 -4 enables to solve some errors

information on project and was unable to communicate all contextual * Automatic generation of some

information such as the expected real level of quality on the product Boundary Objects content from

existing data

Most of the technical resources from panel chinese suppliers only have * No functionality with basic PLM

a basic knowledge of english. For occasional suppliers, there is often a solutions but web conferences should

langage problem combined with lacks of technical competencies. help to manage those kinds of

In addition, the local boundary spanner from the company had situations

difficulties to bridge the gap due to its own difficulties to get contextual
and complete knowledge on the project.

An example is laboratory reports from the company which were too
technical and specific to be fully understood by supplier teams.

Sticky knowledge

Table 5. Variation of translation problems befone after PLM implementation

The PLM contributed to the movement from nominated Boundary Spanners to Boundary spanners in practice

The PLM enabled the outsourced engineer, who waeaated or near supplier plants, to be directiprerted to the
supplier. He was in charge of managing operatioglations, answering questions and meeting comratioit needs. Before
PLM, these engineers found it difficult to gathdrreecessary information on their projects, thusirtleredibility vis a vis

Chinese suppliers was limited.

Before PLM implementation, outsourcing engineerd ha CAD drawings to provide a visual representatib the future

finished product (Table 5). So, a European prdeatler was in charge of validating technical otiand exchanges with
the Chinese supplier to ensure that requests vedwntinto account. Prior to the PLM implementatithe outsourcing

engineer played only the communication role of &irex that all information was correctly transferrbdtween distant
actors. With PLM, outsourcing engineers have dissxtess to all project and product available B@sy tcan thus easily
identify potential semantic gaps between Chinegmplgrs and internal information. Moreover, haviag3D viewer is

important in their operational relations with thepplier. This functionality enables both sides bare@ a common visual
representation of the future product and easilyroomicate about potential design problems. The outsiog engineer plays
an operational role by validating options and pti#dlly solving problems directly with the suppligithout the intervention

of the project leader located in Europe. This b@updspanner earns credibility because he is now &bkeally manage
operational relations with the supplier withouteintention from the technical team in Europe.

Our analysis shows that outsourcing engineers alkgy role in managing simple translation probldmsthat they find it
difficult to solve sticky situations. This is mayniue to the organization of international NPDhie tompany investigated.
Thus, the Chinese support team aims to help Europesms which have technical expertise, rather thaturing real
development skills of those located in China. $cal outsourcing engineers are limited in theitigbio manage complex
technical problems directly with the Chinese sugpli

Proposition 2 is partially corroborated: Enabled by the PLM tool, boundary spanners play a key role in improving simple
knowledge trandation but find it difficult to manage sticky knowledge in international I nter Organizational ONPD.

Proceedings of the Sixteenth Americas Conference on Information Systems, Lima, Peru,August 12-15, 2010. 9



MERMINOD et al. How does PLM enhance New Product Development?

DISCUSSION AND CONCLUSIONS

PLM brings more transparency and enables more aemifiactions, while at the same time increasingedégnce on
coordination among actors; This dependence intrediugy the technology, called formal interventionkli@ysen and
Eisenhardt, 2002), obviously has positive effeats kmowledge transfer. PLM helps to implement thisicturing of
knowledge flows through boundary objects and allaesors to anticipate constraints and new needmglproduct
development. Formal interventions in the NPD preceasich as the use of PLM tools, are essentiainfproving NPD
process through knowledge integration, but seqalkeptbcess development should be viewed as asfiegt in the quest to
improve the NPD process. Due to the capabilitieRld¥l, knowledge transfer is greatly increased eveveen actors who
have different national and functional cultures.othedge transfer is improved through better co@tiom and common
knowledge. In this study, PLM tools served to fitaie centralization and standardization of ke)jgebBOs. The process of
contractual IONPD with suppliers can be clearlyimed. Coordination is streamlined as the PLM erderis basis in
predefined routines and defined deliverables fahestep of the process. Precise key milestoneobjetts can be defined
in a commoditization process (Davenport, 2005) thatsforms specific processes into more generis @wuch that the
integration of new actors is facilitated. In thesays, PLM provided good support for co-developmainproducts in the
small domestic appliance sector we studied. A kagliig is the various ways that PLM technology aamtribute to
knowledge transfer.

Before PLM implementation, even though an orgaiopnai unit existed in Asia, the boundary spannde rith Chinese
suppliers was mainly supported by the project lgaddno in the case of the organization studied whiesn a French
Engineer. PLM implementation modified knowledgecualation within NPD teams and led to a reductionknbwledge
asymmetry for the Chinese local boundary spannkes& boundary spanners can concentrate their efforensuring
knowledge translation with Chinese suppliers aroissdes concerning language, priority managemenhnical problem
interpretation and conflict prevention (Ancona a@dldwell, 1992; Keller, 2001). Boundary spannersbém reduced
communication impedance in projects (Tushman antt,KEO80). PLM implementation has modified the fcdil and
organizational structure by modifying the discretioy power of actors from nominated boundary spanoepractice
boundary spanners (Levina and Vaast, 2005).

Our work shows that there is mutual reinforcemestivieen PLM and boundary spanners. Thus, PLM impigtien has
reinforced Chinese outsourcing engineers vis dhassupplier and increased their role in projechaggment. Conversely,
their use of PLM reinforces its legitimacy for Cage suppliers. To further this research, a commarnig projects across
different companies and implementation conditiomghinshed additional light on these results.
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