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ABSTRACT

The authors review the literature on the impactigps may have on the new product development (NP@ress
to show the benefits of integrating suppliers witla firm’s NPD design team. In the tables, thehatd have
categorized the research studies examined, asraithge based or empirical and reference some kejrfys to help
future researchers in their efforts to examine gatipplier involvement in new product developmetiviies.

INTRODUCTION

Today’'s competitive world requires firms to workligiéently to build relationships to help the firm caged.
Additionally customers expect new products evenarguickly than before and in this environment a ufacturing
company must explore all available opportunitiéfsa firm’s suppliers can be encouraged to takeoaenactive role in
the design of new products, then the manufactuaer use the supplier's expertise early in the desigge of the
product to shorten the time-to-market for new paigu Moreover, markets are becoming more fragniemteich
further necessitates working with suppliers to oegbpto these market challenges. Unfortunately, f@aturers may
understand “why” they should form supplier colladtozns but probably not “how” to effectively intege suppliers
into the product development effort (Handfield et 4999; Monczka et al., 2000). Research relébeprocesses that
help integrate suppliers into the design processreeded, therefore effort is needed to evaluatergsearch on
supplier involvement in NPD.

Many researchers have examined the issue of supplielvement in new product development effortShe
Japanese example has been used previously toyciéantify the benefits of early supplier involvemé&Clark, 1989;
Clark and Fujimoto, 1991; Kamath and Liker, 1994t companies in the US and several European desar(&.g.,
U.K., Italy, Germany) have also experimented widnlye supplier involvement (Littler et al., 1995;i8p et al., 2002;
Walter, 2003). In this article, we review the kelat NPD literature.

Benefits/Risks of Early Supplier Involvement in theNPD design team

There are several stated benefits associated V@thtke first is decreasing project costs. Othareffies include
reduced project length and, of course, an imprqueduct. Some researchers report findings thatnguuppliers on
the NPD design team results in a diminished prqodinctreased project costs, and a slower developmperdess.
However these findings are not always achieved.

When firms involve suppliers in their design pracdbey may realize an improved market positiongcesin
researchers have found that this can increaserésfirhance of being first-to-market with a new imation and also
may increase the number of new products the firmapeces (Bonaccorsi and Lipparini, 1994; Loch eti®196). Better
design decisions can be made when key suppliergaatef the team because the suppliers are kngebdde of their
cost structure to readily recognize performanceetaffs. Furthermore, suppliers may introduce iotdeenponents that
could be used more cost effectively, thus improwimg supplier's operational performance (Bonaccansi Lipparini,
1994). Suppliers also offer another pair of eyegentify potential problems before the productads far along the
development process (Wasti and Liker, 1999) whietréases the need of reworking parts (Clark aninBtg, 1991).
The number of innovations can also be improved wh@ppliers collaborate with manufacturers (Chung &im,
2003). Supplier early involvement helps the macifiang firm create a better product because érofirovides access
to new skills, functionality, or technology, espali when a high level of innovation is a prior{fgower, 1993; Littler
et al., 1995; Muffatto and Panizzolo, 1996; Swihkle 1996).

Since supplier resources are being used in thgmlésis results in cost reduction by sharing riskd development
costs (Bonaccorsi and Lipparini, 1994; Littler & &4995; Swink et al., 1996). Furthermore, the o$ standardized
components across multiple products, including ddadization of future components results in costinggs
(Bonaccorsi and Lipparini, 1994; Hutcheson et 4895; Muffatto and Panizzolo, 1996). Using exigtisupplier
equipment extends the usefness of the suppliet§peeent which can be beneficial for new developmettvities
(Bonaccorsi and Lipparini, 1994; Muffatto and Paoip, 1996).

Early involvement provides suppliers more lead-timmake prototypes available earlier and to ermuitéme allocation of
scarce supplier production capacity (Bonaccorsilapparini, 1994; Muffatto and Panizzolo, 1996)fdefive communication
among team members is critical to ensure all parieknowledge any changes in the product developpian.
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Recent studies have shown that integrating sugplias decreased both time-to-product and time-tixeh&Petersen
et al., 2003; Droge et al., 2004). Littler et(a995) offer an additional benefit when they fouhdt some suppliers had
distribution channels that were unique to the paghip (e.g., providing access to foreign marketg) were willing to
utilize them on their customers’ behalf in orderdiecrease the time-to-market. Furthermore, thedsmenefits of
concurrent engineering are well established (Raarah Chhajed, 1995), and researchers have confithadthese
benefits may also be obtained by managing sevenaldpment cycles across multiple companies (Bamat@nd
Lipparini, 1994). Petersen et al. (2003) foundidations that supplier involvement is vital in sitions involving
complex technologies or any technology where thaufecturing firm lacks internal expertise.

Risks

While there are a number of benefits to ESI, itniportant to consider the risks. There is a feacrefating a
competitor by unwittingly transferring knowledgetechnology during ESI activities (Bower, 1993;tleit et al., 1995;
Zirger and Hartley, 1996). A design team whichHudes members from multiple companies resultsse tontrol over
the NPD process by the manufacturer and a potesttifilin team objectives or goals toward maintain€ohesiveness
of the collaboration (Bower, 1993; Littler et a&l995). There is also a risk in relying too muclomwa specific supplier
as it reduces their negotiating power (Zirger arattldy, 1996). Furthermore Chung and Kim (2003)uar that
research has not consistently established thahiement does increase product quality across cigsatr

In contrast, several researchers have found thét sapplier involvement may actually increase NEDe by
increasing the size of the team (Eisenhardt andriZiad995), especially if the managers are ineigered in
collaborative efforts (Swink, 1999). Furthermokehile differing business cultures can be difficilr domestic
collaborators to adjust to, as the supply basenestacross different countries, communication cliffies and other
cultural differences can cause problems for thegdeteam (Eisenhardt and Tabrizi, 1995; Littleragf 1995). The
coordination of decision-making across firms carekgensive and time consuming and may actuallysadake costs to
the design process due to the increased overheadrmdging the collaboration (Littler et al., 1995).

This article offers two tables which comprise tlase and empirical research examined during theseoair the
creation of this article. These tables offer bsammary of the findings of the studies along with study’s focus,
which provided a basis for the more specific catisgodiscussed during this article.

Case studies are typically more in-depth evaluatadrthe firm and its relationships. In Table One,offer a summary
of number of case studies conducted in the lasgfif years. The goal is to increase reader awarebesit research being
conducted using this robust methodology as weilinpsove understanding regarding the issues of aonoeNPD.

Table 1. Summary of Case Study Findings
Researcher(s) Focus Findings

016 automotive component maketsK automakers are increasing their dependence @
and two car makers based in thgproduct development capabilities of the suppliersdre alsi
UK demanding price decreases.
Case study suggests several crucial factors neededable
o . . , sustainable supplier advantage for a firm: parseectior
ne capital equipment firm and . S _
) : . and evaluation systems, proximity of supplier netuy
its suppliers (70 companies were - - ' .
interviewed) mutua_\l support, contirity and_st_ab|I|ty of relationship, at
technical synchronization within concurrent devehsmt
processes.
In high-risk, highinnovation markets, it is common
Pharmaceutical and biotech firmsuppliers (biotch firms) to be the innovators and let
(3 companies and their network)larger firms (pharmaceuticals) manage the rest fud
business.

De Toni and 54 small and medium sized firmsSpecmC product development steps are needed

. : ; . ; information needs to be conveyed to the participao
Nassimbeni (2003)  in the ltalian eyewear industry improve acceptance of concurrent engineering effort

Suppliers were responsible for most of the progassvatior

in the Systemic stage; that is, once the industatuned.

Study showed that Japanese automakers managediefirst
Automotive suppliers (over 143 suppliers in four distinct manners. Kamath and et
Japanese firms and 189 U.S. firciassified thes as Partner, Mature, Child, and Contrac
studied) and explain how a firm should treat suppliers défely
depending upon their needs and the supplier's cteaistics.
The success of collabative product development efforts
achieved when clear parameters of the relationshig
objectives are agreed to in advance.

Anderson, Oliver, an
Anderson (2001)

Bonaccorsi and
Lipparini (1994)

Bower (1993)

Hutcheson, Pearson

and Ball (1995) Ethylene manufacture

Kamath and Liker
(1994)

Littler and Leverick UK information and
(1995) communications firms
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Researcher(s) Focus Findings

The advantages of supplier early involvement, idiclg
being partof the firm's parallel development processes
seen as highif the buyer signed a firm commitment with

Mabert, Muth, and

Schmenner (1992) Six distinct companies

supplier.
A single strategic business unit The buyersupplier relationship has increased in import
Mclvor, Humphreys, (SIBU) ofa g_lobql _ anddpurc(:lasnlm is now szen as andopportur#ty toqumflpnev
and Huang (2000) telecommunications equipment product development and cost reduction efforts. irtarna
manufacturer and its key collaborative mindset is needed before effortsdtbaborate
suppliers with suppliers will be successful.

A firm's market strategy impacts their supplieratiginships

Muffatto and ltalian motorcycle industry (Eighyolume producers tend toward a co-design relatipnstith

: ) ' some parts purely designed by the firm and witlcore part
Panizzolo (1996) Italian and Japanese firms) purely designed by the supplier. Specialist predsicar

more flexible and utilize all types of suppliers.
Contractual and organizational arrangements for
governance of supplienanufacturer relationships in n
product development projects. Relational outcomeged:
on the type of joint actities, both short and long term ¢
how specific the joint activities are for both pest
Suppliers should be involved in the design prodesthe
Five distinct companies, each early stages in two situations: 1) when product eost high

50 different supplier-
Sobrero and Robertsmanufacturer relationships withi
(2002) a single firm in the European

Major Home Appliances industr

Swink, Sandvig, and

with over 50 years of NPD priority and 2) when a high level of innovatiana priority
Mabert (1996) . P .
experience and the supplier is a technical expert or sourceetd#van
technology.
Not all of the best practices regarding relatiop
Zirpoli and Caputo Fiat (an Italian automotive development have been applied even though Fia
(2002) company) extensive early supplier involvement in the new dow

development process.

Table Two also summarizes research conducted inatefifteen years; however these studies use rézapi
methodologies which typically resulted in highemgéde sizes indicating more relationships were erachiper study.

Table 2. Summary of Empirical Findings
Researcher(s) Focus Findings

Determining the success of the collaboration cadiffigult
to determine. Therefore careful attention to thdire
collaboration process is needed along with senewel
commitment to improve chances of success.
The findings acknowledged possible negative outsowi
Bruce, Leverick, UK suppliers for the Information collaboration; such as increased costs ogéordevelopmer
Littler, and Wilson and communication technology time. The need for increased control of the infation
(1995) sector exchange process and establishment of clear pasesrasic
objectives for the relationship was identified.
A higher levelof supplier involvement especially during
design stage significantly increases suppliersdvation ant
cash-flow rate.
965 Spanish manufacturers (acros',oé significant re]!:\tionshig (E]xits betweenlthe fleoélqual?ty:
a variety of industries) management efforts and the operational performareteics
of cost, quality, and flexibility.
Synergistic integration and supplier closenessyndscedent
to timing ability, were both found to be significantly redd
to development and introduction time minimizatiduiligy.
For the entire sample and for the subgkenof unpredictabl
Computer firms from U.S., Europemarkets, supplier involvement was significantly casatec

106 UK companies in the
Information and communication
technology sector

Bruce, Leverick,
and Littler (1995)

Chung and Kim 83 automobile and 45 electronics
(2003) firms

De Cerio (2003)

Droge, Jayaram, ar
Vickery (2000 and
2004)

57 North American automobile
suppliers

Eisenhardt and

Tabrizi (1995) and Asia (72 projects, 36 with increaseddevelopment time. For the subsample
companies) predictable markets, supplier involvement was
significant.
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Researcher(s) Focus Findings

Suppliers ortime performance was shown to significal
Assembly industry firms, mostl%r?dpaﬁg:h?inbduygirls _cf)_v eratll pr:)j?ct tirr]r)e. Igoi[/ve\lhe Sst;.ld}
small to medium-sized companies gnincant refationsnips  between Sty
: performance and firm (buyemanagement as measured
(79 firms) o . : ) e
earlier involvement, increasing supplier respotisibi or
more face-to-face communication between parties.
172 Vice Presidents of MarketinBuying firms need to understand the supplier's bijpies
or Research & Development @nd share information to ensure the suppliers whaied the
Original Equipment Manufacturersnnovation objectives.
Companies have two significant modes of handlingpsers
- drategic and reactive. Companies tend to be neadti
534 firms their supplier management until the supplier hasved
themselves and move to a strategic mode as thdiels
performance improves.
Results showthat customer power advantage decre
customer promise and customer adherence to agréemen
In a comparison of US and Japanese suppliers betie
found to have sitar opportunities to participate in t
ed's’eesign process, but the Japanese firms used s
additional techniques to control suppliers, inchgditarge
pricing, performance monitoring, and mutual depecde
Collaboration with other firms (including suppligréas
major risks and may be less efficient that no tatation a
all. There are specific collaboration factors thagre
significantly aseciated with more successful collabora
projects: ensuring partners fulfill expectatiopgrceivec
equality of benefits received, and building trust.
Loch, Stein, and  Electronics firms in the U.S., Involving suppliers in the design process signifiba
Terwiesch (1996) Japan, and Europe (95 companiesihcreases the innovation rate.
The buyer and supplier activities during the congrd
development stage was more importahant the actu:
technical outcomes of the project. Responsivel
cooperativeness, and customer service were coes
critical to the success of the supplier/buyer reteghip.
Purchasing plays a major role in proc
development/improvement in many industries, whi@n
contribute to a firm’'s competitive advantage.
Purchasing needs to actively manage sepplduring thi
new product development process and to coordinat
integrate their involvement to achieve success.
Increased knowledge of the supplier and increi
OI88 paired (least and most information sharing are needed to improve sup
successful suppliers) acrossa  involvement and to achieve NPD goals. Sup|
variety of industries and countriesinvolvement critical when manufacturing firm lackeme
technological expertise.
The findings suggest that under conditions of tebtigy
3 US firms uncertainty there is a negative impact on costltgsbut nc
direct effect on quality or cycle time.
Integrating suppliersnto the NPD process can result
;30 Us firms improved quality, reduced costs, and access to leaitl
utilization of technology.
. : Structural factors, such as firm size and the degfevertica
Spina, Vergantl, an%? Italian manufacturers integrati found infl h hef co-
Zotteri gration were found to influence the successhef co
design efforts.
Stump, Athaide, an@96 small to medium size firms i‘%?mt gew product_ de_\/elopmenﬁ reduc_:efd theﬂneg[ja]aif.&z;t
Joshi (2002) the high tech industry of product pus,t0m|z§t|on on seller satisfactionl @mhance
customization’s positive effect on relationship tiouity.

Hartley, Zirger, and
Kamath (1997)

Kamath and Liker
(1990)

Krause, Handfield,
and Scannell (1998

LaBahn and Krapfel )
(2000) 422 component suppliers
Liker, Kamath,
Wasti, and
Nagamachi (1996)

189 US suppliers and 143 Japan
suppliers

Information technology and
telecommunications firm (106 UK
companies)

Littler, Leverick,
and Bruce (1995)

McCutcheon, Granty9 Product design engineering
and Hartley (1997) managers

McGinnis and 271 National Purchasing
Vallopra (1999)a Association Members
McGinnis and 252 National Purchasing

Vallopra (1999)b  Association Members

Petersen, Handfiel
and Ragatz (2003)

Ragatz, Handfield,
and Petersen (2002

Ragatz, Handfield,
and Scannell (1997
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Researcher(s) Focus Findings

. ' ._Results suggest that project complexity and ine@dsvels
91manufacturing firms producm% . : i N
. ) . f, design outsourcing are assoetht with poorer ne)

Swink (1999) discrete, fabricated and assembledd hil d d
roducts product management, while product newness and g
P acceleration are associated with better NPM.

The role of relationship promoter is vital to aclgeclose

Walter 2003 247 German suppliers supplier relationships necessary for suppiiezolvement ir

new product development efforts.

Surprisingly, decreasing the number of supp

significantly increasesthe development time in this stu

The study also found no significan¢lationship betwee

supplier involvement in design and development time

Zirger and Hartley

(1996) Electronics firms (44 companies)

RESEARCH STILL NEEDED

While Tables One and Two provide a significant leseinformation regarding NPD activities, it is partant to
realize that more information is still desired. rFexample, future researchers may consider thé edatribution
longitudinal research can provide. This type alegech could be designed to capture how relatipediiévelop over
time. More companies and researchers alike amgnéring the need to understand this developmBetsearchers are
also being called upon to more closely identifysiéadactors that are mutually beneficial so theiggents in the
collaboration activities can more readily addresssé points. Additionally future studies may tarte type and
frequency of information exchange and the impadtai$s on the long term viability of the relationshi@gentry and
Savitskie (2008) started to address this need avittview of the known benefits and risks of eadgier involvement
in the new product development process, but thjassone of many vital factors in successful piidievelopment.
Consequently, it is important to identify the spiecobjectives of relationship development, suchisf®rmation
exchange, and clearly state the priority it hathancollaboration activities. Firms also need nswre their employees
have the encouragement and support of upper marageand the training needed to foster relationsleipelopment
and research which is another avenue of study.

CONCLUSION

In the last fifteen to twenty years there has beeoh written about the new product developmentgssdut there
is still a need to better understand the new prbdecelopment effort. Effective collaborative réaships are critical
to a manufacturing firm’s efforts especially givire long distance, multi-cultural relationshipseoftrequired to get a
new product to market in timely manner. Improvihg development process may provide firms with mmetitive
advantage in accessing new markets in a cost pEetianner.

Supplier involvement appears to increase innovatspecially when the suppliers are technologydesadnd/or the
industry is mature. In mature, or maturing, indast manufacturers have typically achieved thevations that are intuitive
to their mindsets and appear to be more recepiittect different perspectives, and suggestionsrexdfby suppliers.

This article provides a summary of research om#e product development process. Researchers kimipam
efforts related to NPD will find this article uséfas they create their new studies. Additional Nf@Bearch is critical
given the challenge of meeting customer expectationtoday’'s competitive environment. This reqsimmore
collaborative manufacturing efforts with managéiat tmay or may not understand.

As researchers continue to examine the topic df sapplier involvement in new product developmadtivities,
we offer future researchers insight into previoesearch efforts and should suggest some diredioriature research
for this interesting and timely topic.
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