University of Malaya

From the SelectedWorks of Nader Ale Ebrahim

July 8,2009

A Conceptual Model of Virtual Product
Development Process

Nader Ale Ebrahim
Shamsuddin Ahmed, University of Malaya
Zahari Taha, University of Malaya

Available at: https://works.bepress.com/aleebrahim/25/

B bepress®


https://works.bepress.com/aleebrahim/
https://works.bepress.com/aleebrahim/25/

Proceedings of the 2nd Seminar on Engineering and Information Technology

8th - 9th July 2009, Kota Kinabalu, Sabah, Malaysia

A Conceptual Model of Virtual Product Development Pocess

Nader Ale Ebrahim?, Shamsuddin Ahmed and Zahari Taha®

Department of Engineering Design and Manufacture,
Faculty of Engineering, University of Malaya
50603 Lembah Pantai, Kuala Lumpur, Malaysia
Email: ‘aleebrahim@perdana.um.edu.my
Zahmed@um.edu.my
3zahari_taha@um.edu.my

Abstract —In today’s dynamic marketplace, companies are
under strong pressure to introduce new products fotong-term
survival with their competitors. Besides, every comany
cannot cope up progressively or immediately with te market
requirements due to knowledge dynamics being expemced in
competitive milieu. Increased competition and redued
product life cycles put force upon companies to delop new
products faster. In response to this pressing neetiere should
be some new approach compatible in flexible circuntasnces.
This paper presents a solution based on the Stage-®8aystem,
which is closely linked with virtual team approach. Virtual
teams can provide a platform to advance the knowlegk-base
in a company and thus to reduce time-to-market. Tl article
introduces conceptual product development architecire
under a virtual-team umbrella. The paper describes k the
major aspects of new product development (NPD), NPD
process and its relationship with virtual team, Stge-Gate
system and finally presents a modified Stage-Gateg/stem. It
also provides the guidelines for the successful ingmentation
of virtual team in new products development.

Keywords — Modified Stage-Gate System, Virtual Product
Development, Conceptual Model

1.0 INTRODUCTION

New product development (NPD) is widely recogniasda
key to corporate prosperity [1]. Different produatsay

require different processes, a new product ideasée be
conceived, selected, developed, tested and launchéde

market [2]. The specialized skills and talents el for

the development of new products often reside (awbidp)

locally in pockets of excellence around the company
even around the world. Firms therefore, have nacehbut

to disperse their new product units to access disgersed
knowledge and skills [3]. As a result, firms aneding that
internal development of all technology needed fewn
products and processes are difficult or impossifleey

must increasingly acquire technology from extesmlrces
[4].

Virtualization in NPD has recently started to make
serious headway due to developments in technology-
virtuality in NPD now is technically possible [5].
Automotive OEMSs (Original Equipment Manufacturers)
have formed partnerships with suppliers to takeaathge
of their technological expertise in developmentige, and
manufacturing [6]. As product development becomesem
complex, supply chain also have to collaborate more
closely than in the past. These kinds of collabonat
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almost always involve individuals from differentchtions,

so virtual team working supported by IT, offers
considerable potential benefits [7]. May and Caf8&rin
their case study of virtual team working in the @&ean
automotive industry have shown that enhanced
communication and collaboration between geografihica
distributed engineers at automotive manufactured an
suppliers sites make them get benefits are betialitg
reduced costs and a reduction in the time-to-market
(between 20% to 50%)for a new product vehicle.

Although the uses of the internet in NPD have nesgbi
considerable attention in the literature, verydiis written
about the collaborative tool and virtual team
implementation in NPD. On the other hand, StageeGat
system which defines different steps of product
development has some criticism and according tergaf
information and communication technology (ICT) need
modify. In forthcoming chapters the major aspedtaew
product development (NPD), NPD process and
relationship with virtual team, Stage-Gate systend a
finally presents a modified Stage-Gate system Wil
described.

its

2.0 NEW PRODUCT DEVELOPMENT

Product development definition used by different
researchers in slightly different ways but gengriélis the
process that covers product design, productionesyst
design and product introduction processes and sthrt
production [9]. A multidisciplinary approach is mel to be
successful in launching new products and managaily d
operations [10]. In the NPD context, teams develgpiew
products in turbulent environments encounter quick
depreciation of technology and market knowledge ttue
rapidly changing customer needs, wants, and desire$
technological know-how [11].ICT helps establish and
maintain communicative and cooperative relatiorslhipth
inside and outside the organisation, and makes NPD
processes quicker, simpler and less risky [12].paido of
collaborative engineering tools and technology .(e/eb-
based development systems for virtual team cootidima
was significantly correlated with NPD profitabilitjd 3].
ICT enhance the NPD process by shortening distaacds
saving on costs and time [12].

Kafouros et al. [14] found that internationalizatio
enhances a firm’s capacity to improve performaihceugh
innovation. Since efficiency, effectiveness andowetion
management have different and contradictory natures
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very difficult to achieve an efficient and innowaginetwork
cooperative NPD [15]. Supplier involvement in NPBnc
also help the buying firm to gain new competencésre
risks, move faster into new markets, and consegseurces
(6].

2.1  NPD and Virtuality

New product development (NPD) has long been resegni
as one of the corporate core functions [16]. Duthng past
25 years NPD has increasingly been recognize asieat
factor in ensuring the continued existence of fiftig.The
rate of market and technological changes has aatetkin
the past years and this turbulent environment reguiew
methods and techniques to bring successful newuptsdo
the marketplace [18]. Particularly for companieshvghort
product life cycles, it is important to quickly arshfely
develop new products and new product platformsftiifil
reasonable demands on quality, performance, antd1®s
The world market requires short product developniemts
[20] therefore in order to successfully and effittig get all
the experience needed in developing new products
services, more and more organizations are forceddwee
from traditional face-to-face teams to virtual tesaon adopt
a combination between the two types of teams [21].
Given the complexities involved in organizing faoe-
face interactions among team members and the
advancements in electronic communication technefgi
firms are turning toward employing virtual NPD teafg2-
24]. IT improve NPD flexibility [25]. New product
development requires the collaboration of new pobdu
team members both within and outside the firm [, 27]
and NPD teams are necessary in almost all busingSke
In addition, the pressure of globalization competit
companies face increased pressures to build dritieess,
reach new markets, and plug skill gaps , NPD effarte
increasingly being pursued across multiple natitimgugh
all forms of organizational arrangements[28]. Givire
resulting differences in time zones and physicsiatices in
such efforts, virtual NPD projects are receivingraasing
attention [26]. The use of virtual teams for nevodarct
development is rapidly growing and organizationa ba
dependent on it to sustain competitive advantage[29

an

2.2 New product Development Process

New business formation activities vary in complgxand
formality from day-to-day entrepreneurial or custsm
prospecting activities to highly structured appioes to
new product development [30]. Today’s uncertain and
dynamic environment presents a fundamental chadldng
the new product development process of the fut@dg. [
New product development is a multi-dimensional pssc
and involves multiple activities [27]. Kusar al. 2[3
summarized different stage of new product develagme
which in earlier stages , the objective is to make
preliminary market, business, and technical assessm
whereas at the later stages the propose is tollgcesign
and develop.
« Definition of goals ( goals of the product develarh
process)
e Feasibility study ( term plan, financial plan, pre-
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calculation, goals of market)

» Development ( first draft and structure of the proi
first draft of components, product planning and its
control processes)

« Design ( design of components, drawing of parts bi
of material)

2.2.1 Stage-Gate System in NPD

Several authors proposed different conceptual nsoftel
the NPD process, beginning from the idea screen and
ending with the commercial launch. The model of @0
called the Stage-Gate System is one of the moselyid
acknowledged [33]. The Stage-Gate System model(€ig
1) divides the NPD into discrete stages, typicdile
stages. Each Stage gathers a set of activities tiobe by a
multifunctional project team. To enter into eachgst, some
conditions and criteria have to be fulfiled. Theye
specified in the Gates. A Gate is a project reviewvhich
all the information is confronted by the whole tegdBome
criticism of the method has surfaced, claiming thzd
steering group assessment in the gate step haltsrdject
for an unnecessarily long time, making the procdssipt
and discontinuous [19]. A closer integration of mg&ament
through virtual team in the process might be atgmiufor
avoiding such situations.

2.2.2 Stage-Gate Process

This process is a method of managing the new ptoduc
development process to increase the probability of
launching new products quickly and successfully.e Th
process provides a blueprint to move projects ftijinotihe
different stages of development: 1) idea generati®dn
preliminary investigation, 3) business case preara4)
product development, 5) product testing, and 6)dpco
introduction. This process is used by such compaag
IBM, Procter & Gamble, 3M, General Motors, and othe
The process is primarily used in the development of
specific commercial products, and is more likelb®used

in platform projects than in derivative projects.

Auto companies that have modified their Stage-Gates

procedures are also significantly more likely tpad (1)
use of virtual teams; (2) adoption of collaboratiaad
virtual new product development software supportows;
(3) having formalized strategies in place spedificdo
guide the new product development process; antdgving
adopted structured processes used to guide therouct
development process[13].

3.0 MODIFIED STAGE-GATE WITH VIRTUAL
PRODUCT DEVELOPMENT TEAM

Virtual product development team by using collalivea
tools can effectively be used both in the earlied #ater
stages of the NPD process. Past research has mainly
focused on the role of Internet in NPD [34]. Almeiend
Miguel [35], have been identified in the literatutteat it
seems to exist a lack of a conceptual model thaesents

all dimensions and interactions in the new product
development process. On the other hand, someigmitiof
Stage-Gate method has surfaced, claiming thattéeisg
group assessment in the gate step halts the prigjeen
unnecessarily long time, making the process abauut
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discontinuous [19]. A closer integration of manageain
through virtual team in the process might be atgmiufor
avoiding such situations. Integration is the esseuicthe
concurrent product design and development activity
many organizations [36]. Ragatz et al. [37] suggbst
integration of the supplier’'s technology roadmanmit® ithe
development cycle is critical to ensuring that ¢drgosts
are met.
In line to compensate lack of conceptual model that

represents all aspects and interactions in the preduct
process and decrease criticism of Stage-Gate system

8th - 9th July 2009, Kota Kinabalu, Sabah, Malaysia

solution called Modified Stage-Gate system intretlic
Figure 2 illustrates new model architecture of uait
product development process. The architecturauststred

in a two-layered framework: Traditional Stage-Gsystem
and collaborative tool layer which is supported irgual
team. Merge of Stage-gate system with virtual pebdu
development team lead to increase new product
performance and decrease time-to-market. The fatigw
sections will describe some elements of the coliatbee
tool layer in more detail.

Second Goto Goto Goto
@a — screen development testing launch \
2 1AL Rl F o L% | 2 | AE R Yo | | wd 1 Jl
i i Technical i
; Build Business : Testing and
\_Sooplng Case design validation Leinch
"

\_

Front-End stages

/

Figure 1 The Stage-Gate System Model (Source [38])

3.1  Virtual Team

Gassmann and Von Zedtwitz [39] defined “virtualneas a
group of people and sub-teams who interact through
interdependent tasks guided by common purpose ankl w
across links strengthened by information, commuitoa
and transport technologies.” Another definition gests
that virtual teams, are distributed work teams wehos
members are geographically dispersed and coordthate
work predominantly with electronic information and
communication technologies (e-mail, video-conferegc
telephone, etc.) [40], different authors have idient
diverse. We define, virtual team is small temporgrgups
of geographically, organizationally and/or time pdissed
knowledge workers who coordinate their work
predominantly  with  electronic  information and
communication technologies in order to accomplish or
more organization tasks.

3.2  Capturing Customer Requirements

Collaborative tools allow firms to respond quicktp
specific customer requirements with new, high-dyali
innovative products, and it enables firms to buildss-
functional competencies, enhance flexibility andarsh
knowledge [41]. Capturing customer requirements is
represented throughout product development wililifate
performing quality function deployment [42].

3.3  Collaborative Capabilities

Enabling collaborative capability through virtuebtnwork
represents a fundamental transitioning to morectife
organizational work practices [43].

The use of virtual team will change the communarati
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pattern both within and outside the firm. Succedssfu
collaborations require more than the mere use agftednic
communication and involve new skills and a supperti
context that provides commitment and resources to
facilitate collaboration [2].

3.4  Company Resources

Virtual team provides cost savings to employees by
eliminating time-consuming commutes to central caf§
and offers employees more flexibility to co-ordmaheir
work and family responsibilities [44]. Virtual team
overcome the limitations of time, space, and orgional
affiliation that traditional teams face [45] and labto
digitally or electronically unite experts in hightpecialized
fields working at great distances from each otdéf.[

3.5 Top Management Support

Top management support is a strong motivationabfaia

the entire new product process. Although collabegat
tools are able to assists top management but many
managers are uncomfortable with the concept ofrali
team because successful management of virtual tez@ays
require new methods of supervision [47]. Management
commitment provides organizational support for g®n
generates enthusiasm, provides a clear visioneoptbduct
concept and assures sufficient allocation of resenif18].

3.6 Information Sharing

Information sharing has been identified as an irgydr
success factor in NPD [48]. The positive impact of
information sharing on the success of new prodhets
long been established in the NPD literature [49-52]
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4.0 KEY FACTORS FOR SUCCESSFULLY
IMPLEMENTING VIRTUAL TEAM IN NPD

NPD is continuing to be an area that is receivimgeased
attention, both in practice and academic sphere. [5
Eppinger and Chitkara [54] studied global
development (GPD) base on virtual team, for comgmim
the manufacturing sector by conducting interviewth\80
executives and surveying over 1150 product devedstm
executives and professionals from large manufatguri
companies. They reported the following ten key essc
factors for successful GPD:

product

Figure 2 Modified Stage-Gate: Model Architecturévatual Product Development Process

« Data quality, which concerns availability, acce#iih
and audit ability — Ability to update and shareadadth
teams in multiple locations.

* Infrastructure (including networks and power supgi
to support activities in all locations Unified
infrastructure, systems, technologies, and prosesse
that are shared between all locations.

e Governance and product management is needed to

coordinate and monitor the entire effort — Ability
coordinate and monitor program, including detailed
project planning.

e Collaborative culture is necessary and is helpeda by

Management priority and commitment — Commitment
from management to make the necessary organization,
process and cultural changes to make GPD work.

consistent set of processes and standards — Bgildin
and sustaining trust, ensuring teams have consisten
processes and standards.

Organization change management requires planning,

*  Process modularity for global distribution — Abjlito

separate activities into modular work packages for

global distribution.

e Product modularity
components in different locations — Ability to bkea
down into subsystems for global distribution.

to develop subsystems or

training, and education of those in key roles flmbgl
Product Development — plan and train for new roles,
behaviours, and skills.

5.0 CONCLUSION
The internet, incorporating computers and multiragtias

+ Core competence so the company does not become provided tremendous potential for remote integratamd

completely reliant on suppliers or contractors -o&o

understanding of what the company's

competencies are, so that do not get outsourced.
« Intellectual property, which becomes more diffictdt

core

protect — Defining process and products in a madula

way to protect IP.
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collaboration in business and manufacturing apptios.
Most companies today are divided in different depants
located in different geographical places and degaliith
specialized tasks. So using collaborative toolsblkssa
authorized users in geographically different lomagi to
have access to the company’s product data and catry
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product development work simultaneously and
collaboratively on any operating systems.

The modified Stage-Gate system has demonstratied to
a good development platform for the NPD. In order t
integrate and share the information and knowledge

available within geographically distributed compemithis
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Springer: Boston. p. 55-66.

[11] Akgun, A.E., et al.,New product development in
turbulent environments: Impact of improvisation and
unlearning on new product performancéournal of
Engineering and Technology Management, 20B4%.

p. 203-230.

model can be a reference model. The proposed model [12] Vilaseca-Requena, J., J. Torrent-Sellens, and A.l

architecture of virtual product development procekses
not aim to replace existing systems in compani¢gdiher

to be a support tool for communicating and sharing
knowledge among the disperse partners. ModifiedjeSta
Gate system will lead to the production of betted aore
cost effective products, developed in a shorteiopepf
time.

In highly competitive era which forces companies to
launch new product faster, the decision on settingirtual
teams and using a modified NPD process is not &eHmt
a requirement. The theme of virtual teams and egidin
of collaborative tool in NPD has not been much ergd
and researchers in this field are encouraging rstudies
and analyses to be made.
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