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DETERMINANTSOF IT USAGE AND NEW PRODUCT PERFORMANCE
ABSTRACT

Explosive growth of information technologies (ITgshprompted interest in
examining the role of IT in new product developm@®PD). Through desk-top software
and web-based tools, IT has been used to aid eleeragtion and product testing as well
as for NPD activities such as process and portfolmagement. Recent research
suggests, however, that a gap exists between ifabigy and usage. Given the
importance of IT in creating business value throtighdevelopment of new products and
services, this study seeks to identify factors #ifct IT usage. Further, anecdotal
evidence and conceptual studies intimate that shgeiof IT tools for NPD can shorten
time to market, improve product quality, and inseg@roductivity. However, empirical
substantiation of this impact is mostly non-existdime current study investigates the
relationship between IT usage and two measureswfanoduct performance, speed to
market and market performance.

Employing a mail survey methodology, our study wuas from a sample of
practitioner members from the Product DevelopmeiMa&agement Association
(PDMA) to examine the effect of project risk, eriste of a champion, autonomy,
innovative climate, IT infrastructure, and IT embdedness on the extent of IT usage.
This data is also used to explore the impact afdage on speed to market and market
performance.

The results indicate that project risk, existeoca champion, and IT
embeddedness positively affect the extent of I''lgadar NPD. Additionally, IT usage
positively and significantly influences the perf@nte of the new product in the market
place. Surprisingly, and contrary to popular beli€fusage does not have any impact on
speed to market.

An important implication of our study is that I5age influences performance but
not in the way managers expect. Specifically, l&gesdoes not seem to affect speed to
market but rather positively impacts the perforneaotthe new product in the
marketplace. This result suggests that IT usaddPD provides far more value to firms
than previously thought and provides evidence ppstt greater investments in IT for
product development efforts. Other implication®of study are that unless IT is
embedded into the NPD process and champions ftwdi§ exist, chances are that IT
won't be used and its benefits will not be realized



INTRODUCTION

There has been explosive growth in the developminformation technologies
(IT) for product development as technology has aded and the importance of a formal
new product development (NPD) process has beegmerad. These technologies
consist of desk-top software and web-based tooldifferent stages of the NPD process
such as idea generation and testing as well asafayus NPD activities such as process
and portfolio management. In spite of the effogadors have taken to develop high
quality IT tools, research suggests that compaanedairly immature in their use of IT
for product development (Adams-Bigelow 2004; Bakcaad Sultan 2006). For example,
the recent Comparative Performance Assessment SQRKS) by the Product
Development & Management Association (PDMA) fouhdttiess than 20% of the
“Best” firms used web-based market research taudlsproduct portfolio management
software while less than 40% used groupware softwmsupport their project teams
(Adams-Bigelow 2004). Likewise, Barczak and Sulf2D06) observed that NPD project
teams tended to use simple, easy-to-use ubiquitals such as e-mail, MS Office, and
Excel/Access databases rather than more sophéestieatd more complex tools.

This gap between IT availability and usage witharego NPD activities raises
the question: what factors influence IT usage fodpct development? Recent studies in
the IT field argue that an important aspect of Idrkvis to create business value through
the development of new products and services (Fa@e3; Weill et al. 2002).

Moreover, IT is considered to be a source of varicapabilities (including innovation
capability) that can provide potential competitadvantages for a firm (Farrell 2003;

Sambamurthy and Zmud 2000). Identifying the factbes influence IT usage is crucial



from the point of view of facilitating research agelvelopment activities that enable
firms to achieve business goals.

Examination of the broader, related question oftimaieor not IT usage impacts
new product performance, has largely been limiteginecdotal evidence and conceptual
studies that suggest that IT can reduce cycle timegase productivity, improve product
quality, and enhance collaboration and communinatidNPD (Bowden 2004; Ozer
2000). The one exception to this is an empiriaadigtoy Durmusoglu et al. (2006) who
found that neither high nor low frequency of IT usassociated with NPD cost, speed,
and/or flexibility. However, their study had a sdegize of only 42 respondents and did
not investigate the impact of IT usage on commépagormance. In the IT literature,
the relationship between IT usage and performaasddigely been overlooked (Devaraj
and Kohli 2003). Thus, empirical examination of tekationship between IT usage and
speed to market as well as the market performahtteemew product appears to be
essential.

Drawing on concepts and insights from the NPD, &dapand IT literatures, our
study identifies six factors that are hypothesiwedositively influence IT usage: project
risk, existence of a champion, autonomy, innovatiu@ate, IT infrastructure and IT
embeddedness. This research also investigatesl#dimnship between IT usage and two
measures of new product performance: speed to mamnkiemarket performance. The
study hypotheses are tested using data collectedgh a mail survey from the Product
Development & Management Association (PDMA) praatier member database.

Our research model and findings seek to make des@mné&ibutions to theory and

practice. First, this study identifies antecedeéntd usage so as to provide new product



managers with actions they can take to increaseséfe for product development efforts.
Second, our research question relates to the hrtaelme of IT’s role in creating an
innovation capability that results in business galdur study builds on this theme and
extends it by focusing on the relationship betw@ensage and two measures of new
product performance, speed to market and markétpaance.

The remainder of this article is structured asofel. First, the conceptual
framework and hypotheses are presented. Nexte#garch methodology is explained
and results are discussed. The article ends wdtkcaission of managerial implications,
limitations, and suggestions for future research.

CONCEPTUAL FRAMEWORK

Figure 1 presents a model that shows six antecetieit usage. IT usage refers
to the use of various IT tools, in a given NPD poj for different NPD activities
(communication & collaboration, product developmembject management, information
& knowledge management, and market research & aisalyacross three stages of the
NPD process (fuzzy front end, development & testiagnch/commercialization).

The precursors to IT usage are considered by prs\iterature to have an important
impact on ITs’ role in NPD (Ozer 2004; Sethi et2803; Waarts et al. 2002) and in
innovation adoption (Agarwal et al.1997; Kwon amduti 1987). Our model also
proposes that IT usage will have a direct effechew product performance; more
specifically, on speed to market and market perémoe. Below, the various components
of our model and our hypotheses are discussedeTlaptovides a summary of key

literature regarding each variable in our model.



Antecedentsto I T Usage
Project Risk

Risk is defined as uncertainty about future evantsthe magnitude of potential
failure (March and Shapira 1987). NPD projects Hratstrategically important to the
firm have a high degree of risk and their failuoild have devastating results. To reduce
risk, project teams may gather and disseminatessacg market information via the
internet, as an example, to enable more effeceagstbn-making (Teo and Choo 2001).
Organizations likely to adopt IT systems generbflye aggressive management willing
to take financial and organizational risk (GroveB3). Therefore, for higher risk
projects, project teams will be more likely to eoyplT tools to a greater degree to gather
information and facilitate coordination so as tsue a successful project.

H1: The greater the risk of the product being dgveth the higher the IT usage in NPD
projects.

Existence of Champion

Prior research suggests that the existence ofrafiba has a positive impact on
innovation adoption (Beath 1991, Ettlie et al. 1984over 1993). Specifically,
enthusiastic and committed individuals often playraportant role in overcoming
resistance to an innovation, securing resourcethémnovation, and promoting the
innovation (Ettlie et al. 1984; Maidique and Zird&84). Similarly, the literature on IT
suggests that an important antecedent to implerti@ntaf an IT system is the existence
of a champion (Beath 1991; Grover 1993).

Our focus is on champions at the project level beedhese individuals are most
likely to use new IT tools and influence team meralie utilize them as well. Champion

support positively impacts the use of NPD proceaselsthus, the internal workings of



NPD in a firm (Markham and Griffin 1998). IT charops are the individuals on the
project team who are most likely to see the value marticular IT tool even without full
knowledge of that tool. As a result, these champtake it upon themselves to be
responsible for using the tool, promoting its bésdb other team members (Beath
1991), and even training peers how to use the Widhout a champion or multiple
champions on a project, the team is less likelyytmew features of an existing tool or
try out new tools. Thus, the existence of a chamgpor specific IT tools will lead to
greater IT usage.

H2: The more likely the existence of a championsfoecific IT tools, the higher the IT
usage in NPD projects.

Autonomy

Autonomy refers to the degree to which the prdjeain is able to make its own
decisions. Prior research indicates that the degfreentralization (i.e., concentration of
decision-making) is negatively related to innovatamloption (Grover 1993; Grover and
Goslar 1993; Moch and Morse 1977). High centralimameans that project teams have
little autonomy to make decisions and thus resigamizational attempts to implement
innovations (Grover 1993). Thus, project teams liaae little freedom in making
decisions regarding their project and product ikedy to lack the motivation to
experiment with new IT tools or with additional feeges of available tools. They may
even refuse to use particular and sophisticatdddls unless expressly demanded to do
so by senior management. By contrast, project$eaith greater decision making
authority will feel that they have more control otieeir work and will want to ensure
that the project and product are successful. Asalt, they are likely to take greater

initiative in trying out new tools and new featumdsexisting tools to improve the



development of the new product. In the IT literatypushing down decision-making has
been found to positively influence an organizatsoknowledge of IT innovations so that
these tools can be used in support of firm acéisi{Boynton et al. 1994). Thus, firms
that give greater decision authority to projectiisawill lead to greater IT usage to help
meet project goals.

H3: The greater the autonomy of the team, the higreeiT usage in NPD projects.

Innovative Climate

Climate is defined as the degree to which the argdion is supportive of
creativity and tolerant of differences in thinkiagd perspective (Scott and Bruce 1994;
Siegel and Kaemmerer 1978). An innovative climaterie that supports creativity, is not
risk averse, is willing to try new things, and exgifires open communication among
employees across functions (Cooper et al. 2004eband Kaemmerer 1978). Frambach
and Schillewaert (2002) argue that the degree iohwian organization is receptive to
new products or ideas will influence its propensityadopt new products” (p. 165),
however, they have no empirical evidence to supp@tcontention. In fact, a culture
that values creating and sharing knowledge is adkiegr of knowledge management in
the R&D process (Ambrecht et al. 2001). Similadylture has been found to play a key
role in IT implementation (Lai and Mahapatra 1997).

Project teams that operate within an innovativenate are likely to look for new
and different ways to solve problems and to enhanoductivity. These inclinations can
drive team members to search for and experimeht métv, sophisticated and possibly
risky IT tools for various activities throughouetiNPD process. On the other hand, teams

that function in a more conservative and reservedr@enment are less likely to be



motivated to try new ways of doing things througa tise of IT. Such teams will tend to
behave and undertake their work as they always, hesieg existing tools and methods.
Thus, project teams that exist in organization$ &it innovative climate will use more
IT in their NPD efforts.

H4: The more innovative the climate of the firm, thgher the usage of IT in NPD
projects.

IT Infrastructure

Infrastructure refers to the computer hardwarewsoe, and human resources
necessary to support wide distribution of IT tamdéswell as to the sophistication of the
infrastructure (Sethi et al. 2003). The presenca wtll-developed IT infrastructure is
considered a major business resource (Keen 199Kehey 1995) that enables R&D
(Weill et al. 2002) and continuous improvementxisgng products (Duncan 1995).
Infrastructure facilitates cross-functional proesséSambamurthy and Zmud 1992), such
as NPD, by enhancing connectivity across varioastfanal groups (Keen 1991).

Little, if any, research has focused on the associdetween IT infrastructure
and IT usage. However, a firm’s technological gjtba have been shown to impact
positively on innovation adoption (Grover 1993; Bigue and Zirger 1984). In addition,
organization support (i.e. attitude of senior mamagnt, provision of training and other
resources) has a positive relationship with compugage (Anakwe et al. 2000). In fact,
such support is positively related to frequencysd and number of applications used
(Anakwe et al. 2000). A lack of support from mamnaget will inhibit the use of
knowledge management tools (Ambrecht et al. 2001).

Based on the aforementioned research, in firms anthr infrastructure to

support NPD, project teams would have reliableyl§tams and access to the same IT



tools. Personnel would be available to supporirfrastructure and provide guidance to

users. The existence of a high quality infrastriectmould allow team members to more

easily and quickly share necessary project-relatedmation. These benefits would

drive IT usage as project teams learned the adgestaf using the infrastructure to

accomplish their work.

H5: The greater the sophistication of the IT infrasture and the greater the extent to
which it supports distribution of IT tools, the higy the IT usage in NPD

projects.

IT Embeddedness

Embeddedness refers to the degree to which IT f@alsa significant role in the
development of new products and in the sharingfoimation amongst project team
members, and are used to manage the interdepeadeafthe NPD project team (Sethi
et al. 2003). In other words, embeddedness (omadsasion as it is called in the IT
literature) refers to the extent to which IT hasranplanted into specific business
activities (i.e., new product development) anceifectiveness in enabling those activities
(Armstrong and Sambamurthy 1999). IT must becomainized component of
people’s work and a firm’s business processes bef@my can exhibit any significant
business value (Boynton et al. 1994; Thomke 208iéns characterized by high
embeddedness presumably will have integrated IIE fiato their NPD process (Sethi et
al. 2003). However, Waarts et al. (2002) found thantegration had a negative
significant impact on late adoption of ERP. In ativerds, the likelihood of later
adoption of ERP systems decreases when firms néegrated their IT functions

adequately because the value of such a systen &srstrong.



Though conceptually related and highly correlateele( Table 3), IT
embeddedness and IT usage are not the same tlhiadkey difference between IT
embeddedness and IT usage centers on whether threnidt tools are routinized into the
NPD process. Usage of a particular tool may betduredividual team member and
project choice to improve efficiency and effectieea and thus, can be independent of
what the organization requires in terms of the farMPD process. When IT tools are
assimilated into the NPD process, usage of sudbk iedikely to be dictated by the
organization and the process itself.

In firms which have embedded specific IT tools ititeir NPD process, project
team members will have some degree of familiarity whose tools and know which
tools are appropriate for particular activitiesghlievels of embeddedness will also
likely result in most, if not all projects, usingettools. As well, team members will use
the tools for the multiple projects in which they @ngaged. On the other hand, if IT
tools are not embedded in the NPD process, paati¢tiltools may be used only for
narrow applications and only by certain NPD persbmmotivated by their own internal
needs and frustrations with existing tools andesyst Thus, the degree of embeddedness
of IT in the firm is likely to influence IT usage.

H6: Thg greater the embeddedness of IT in the fine higher the IT usage in NPD
projects.
Effect of IT Usage on New Product Performance

The relationship between IT use and performancédoban considered critical in

the IT field (Delone and McLean 2003). In this stuperformance consists of two

measures: speed to market and market performance.



Speed to Market

Speed to market refers to the time taken to bripgpduct from idea conception
to market launch. The shorter this cycle time,fdster the product is brought to market.
Anecdotal evidence and conceptual research sugtpesthe use of IT tools can increase
the speed with which products are brought to mgi&eivden 2004; Ozer 2000; Sethi et
al. 2003). Specifically, technologies such as titernet enable NPD teams to gather,
store, use and disseminate market and producimafiton more easily and quickly (Teo
& Choo 2001).

However, an empirical study found that more frequese of IT tools in NPD
does not generally seem related to better NPD awtsqDurmusoglu et al. 2006).
Specifically, Durmusoglu et al. (2006) found thatther low nor high frequency use of
IT tools is associated with low or high NPD spedthough this empirical study
contradicts accepted thinking, its’ small sampke ©if small and medium businesses and
use of nonparametric statistical tests signifiesrteéed for further examination of the
relationship between IT usage and speed to mavi@eover, no IT studies investigate
the relationship between IT usage and speed toehfrk Osei-Bryson and Ko 2004).

H7. Greater usage of IT tools during the developnoéat new product project will lead
to faster speed to market.

Market Performance

Market performance refers to the degree to whielnaw product meets
expectations with regard to sales, market shaoditgiility, market performance, and
customer satisfaction (Sarin and Mahajan 2001hénT area, the findings regarding
investments in IT and firm performance (Osei-Brysond Ko 2004) are inconsistent.

Some have found a positive, direct associationembihers have found no relationship or

10



no direct link (Osei-Bryson and Ko 2004). Yet sogghas been found for a significant,
positive relationship between IT usage and findrama quality performance (Devaraj
and Kohli 2003). No empirical studies in the NP8ldihave been undertaken which
investigate the relationship between IT and finahgerformance.

IT tools, such as the internet, enable projesh&eto collect, share, and utilize
high quality market information in the developmeht new product (Ozer 2000; Teo
and Choo 2001). This, in turn, enhances the quafitile decisions made with regard to
the new product (Ozer 2000; Teo and Choo 2001)tnegupotentially, in products that
meet organizational and project goals. Thereférgeems reasonable to predict that
greater IT usage will result in higher commerciatfprmance of the new product.

H8: Greater usage of IT tools during the developnoét new product project will lead
to higher market performance.

METHOD

Our sample was drawn from the mailing list of 1PTAMA practitioner members
in the U.S. and Canada. Respondents, who heldtlheftDirector, Manager,
Project/Program Manager, and Vice-President, wekedito use a new product/service
launched within the past two years as the basisdopleting the survey. Each
respondent received a post card informing therh@&urvey. One week later, each
respondent was mailed a letter explaining the peed the study, a copy of the
guestionnaire, and a return envelope. About tes tagr, a reminder post card was
mailed. A month after the initial survey was semt,e-mail blast was sent. After
accounting for incomplete surveys, a total of 2a&eys were received, resulting in a

15.5% response rate.
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Table 2 presents the sample characteristics. Caegparticipating in the study
came from a variety of industries with average ahsales of $2.68 billion and an
average of 3270 employees. Thirty-six percent (B6Btespondents based their survey
responses on the development of a consumer produiet fifty-two percent (52%) based
it on development of an industrial product. Therebteristics of our sample compare
favorably with past studies that have used PDMAgraner members as respondents
(Griffin 1997; Griffin and Page 1996). For exampBiffin (1997) reported that 91% of
the firms in her study developed physical goods@docused on services. Griffin and
Page (1996) stated that 56% of their respondentfRi&dD/Engineering backgrounds,
19% were from Marketing, and only 6% had Manufdotyexpertise.

The average length of time respondents had begreinjob was 4.75 years. This
combined with the fact that all were members of PDM professional association for
NPD practitioners, indicates that the key infornsamére qualified to respond to the
survey about a recent NPD project. Seventy-foucqrer(74%) of firms used some form
of a cross-functional stage-gate process to deuleip new products. Average core team
size was 8 members with 67% of core team membeng becated in the same building.

Non-response bias was assessed by comparing gestlyj(artile) and late
(fourth quartile) respondents (Armstrong and Ovwe877). A comparison of the two
groups did not reveal any significant differenaesneans for our focal constructs.

Our unit of analysis is the NPD project level -eadl that has been lacking study
(Lai and Mahapatra 1997); yet the level at whiclstid usage currently occurs
(McGrath and lansiti 1998). The project level isaqapropriate level to study because

NPD is undertaken most often by cross-functionaDN€ams who need to share
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important product, market, and technical informatmd much research examining the
determinants of new product performance are alsioegproject level (Montoya-Weiss
and Calantone 1994). In the IT literature, Devaraj Kohli (2003) argue that a detailed
level of analysis (i.e. NPD project level) providebetter chance of detecting the impact
of IT.

Measures

Measures were drawn from existing studies and adaphere necessary.
Preliminary versions of the survey were given to ti¢ademic colleagues for their
feedback and comment. The final draft questionnaas pre-tested with 11 executives in
NPD and/or IT. Feedback from these executives pedamainly to ambiguities or
difficulties in responding to the items and suggest for adaptations to ensure clarity.
The instrument was revised accordingly.

To measure IT usage, respondents were given auatbl@ variety of IT tools
used for the following activities: communicatiordacollaboration, product development,
project management, information and knowledge mamagt, and market research and
analysis. Different tools were provided for eachvaty, for example, e-mail and web
meetings for communication and collaboration; patdlesign and NPD process tools for
product development; scheduling software and trackrojects for project management;
Excel/Access databases and shared drives/projaatsréor information and knowledge
management; and secondary data and online neads/sdor market research and
analysis. Respondents were asked to check the uset for each activity across three
stages of the NPD process (fuzzy front end, deveéot and testing, launch). The

number of checks for each respondent was summeall fimols in all activities across
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each stage of the NPD process to determine thatextdT usage for that project. This
approach is similar to that used by Grover and &d4/993) and Moch and Morse
(1977). Research suggests that self-reported usagsures correlate well with actual
usage (i.e. objective) measures of use (TaylorTamttl 1995).

Measures of the dependent variables and the al#etseas well as the sources of
the measures are included in Appendix 1.
Unidimensionality, reliability and validity

Anderson and Gerbing (1991) recommend examiningcthées for
unidimensionality, reliability, convergent validignd discriminant validity after data
collection. To obtain unidimensionality within eactulti-item scale, inter-item
correlations and corrected item-to-total correlaidor each item were calculated, taking
one scale at a time. Items for which these coioglatwere not significant (p<0.01) were
eliminated. Principal axis factoring explored thedimensionality of each purified scale,
using an eigenvalue of 1.0 and factor loadings.®% @s the cut-off points. Computing
reliability coefficients explored the reliabilityf each purified, unidimensional scale.
When the coefficient alpha was smaller than 0.& jtdm with the lowest corrected item-
to-total correlation was eliminated until meetihg 0.7 level. In total, 10 items were
dropped after this exploratory step. Descriptiaistics on the variables included in the
study are provided in Table 3.

The Harman’s one factor test was conducted, whetleeameasures were entered
into a single factor analysis as recommended by&aiff and Organ (1986). No single
factor that could account for the majority of theasariance in the measures emerged,

providing evidence that common method bias wasamogjor problem in this study.
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Convergent validity of the scales was investigdtg@stimating two confirmatory
factor models (CFA-models) using ML-estimation #SREL. This approach was
selected in order to fit the constraints of a tepnrie ratio of sample size to parameter
estimates. Convergent validity was indicated byf#toe that the items loaded
significantly (t > 2.0) on their corresponding latteonstruct. The first CFA-model
contained the items pertaining to the two new pcogerformance variables. One item
from the speed-to-market scale had to be droppeel r&dmaining model showed a good
fit to the data)®= 19.48 (df. = 13); GFI = 0.97; NFI = 0.96, NNFD=97, CFI = 0.98,
v¥/df = 1.50, RMSEA = 0.05). The second CFA-modeltided the items measuring the
six antecedent factors. One item each from thenaumy and IT infrastructure scales, and
two items from the innovative climate scale werepiied. The remaining model
produced an adequate fit to the dafae(456.92 (df. = 237); GFI = 0.85; NFI = 0.89,
NNFI = 0.93, CFI = 0.94x2/df =1.93, RMSEA = 0.07).

Discriminant validity across the scales was asskelsgestimating two-factor
models for each possible pair of scales twice: @oeestraining the correlation between
the latent variables to unity, and once freeingg@i@meter. The results of a chi-square
difference test, to assess whether the chi-squiaheanconstrained model was
significantly lower (p<0.05) than that of the caasted model, provided evidence for
discriminant validity. Together the results of thsts indicated a sufficient degree of
unidimensionality, reliability and validity. Baseah this evidence, the constructs were
formed by averaging the responses to each itenpartecular scale.

Several variables were controlled for in our anatysumber of employees,

formality of the NPD process, and product newness.
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RESULTSAND DISCUSSION

Our hypotheses and conceptual framework were tegtach series of
regressions. First, the effect of the antecedamth® extent of IT usage was examined
(See Table 4A). The results show that project esistence of a champion and IT
embeddedness have a significant, positive relatipnsith IT usage, thereby supporting
H1, H2 and H6.

The positive influence of project risk on IT usayggests that project teams use
IT to a greater extent when the product/projeanisortant to the firm and its failure
could seriously negatively impact the firm. Thisding supports previous IT research
which argues that teams gather and disseminatamat@mn via various IT tools to
reduce risk and enable better decision-making @ebChoo 2001).

Our finding regarding the existence of a champllustrates the importance of
having enthusiastic and committed individuals whanpote and support usage of
particular IT tools. This result is consistent wthior research demonstrating the
importance of a champion to innovation adoptionatBel991; Ettlie et al.1984; Grover
1993).

The positive relationship between IT usage andidggee to which IT is
embedded in the NPD process of the organizatiomligigfs the importance of IT
integration. IT integration and embeddednesgjrin, tis necessary if IT is to be used to
its maximum advantage (Thomke 2006; Waarts etG8l2p

The lack of evidence to support relationships betwie other antecedents (e.qg.,
autonomy, innovative climate, IT infrastructurepdm usage indicates that previous

research on the factors that impact adoption mapaequately explain IT usage. Of
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particular interest is the lack of any significéintding regarding IT infrastructure and IT
usage as recent IT literature suggests that I&strfucture is a major resource (Keen
1991) and capability of a firm (Weill et al. 200@)ne explanation may be that project
teams in this sample are using IT tools for NPDvdts; however, these tools may not
necessarily be part of the organization’s infragtice but rather only accessible to only
some NPD personnel.

Next, the impact of IT on two measures of new pobgherformance: speed to
market, and market performance, was investigated T@&ble 4b). Surprisingly, no
relationship was found between IT usage and spesthtket (disconfirming H7). This
finding is contrary to anecdotal evidence (Bowd864£ Ozer 2000) yet supports one
empirical study (Durmusoglu et al. 2006). An expiigon for this result may be that
using IT for NPD activities is not sufficient foclaieving efficiency or that long term
usage of specific IT tools may be necessary tanagfficiency advantages. It may be
that it takes time for team members to acclimatizenselves to the tools and their
functions. Thus, initially, usage of IT tools magt@ally increase time to market. Over
time, familiarization with the tools can reducesthycle time but maybe not significantly
from the average time to market.

Our results do show, however, that IT usage istpesy and significantly related
to market performance (thereby confirming H8). Timsling is significant as it suggests
that the value of IT usage for product developnerifferent than has been previously
thought. Specifically, it appears that greater esalgT in a particular product
development effort will lead to greater market |sscof that product when launched. An

explanation for this result may be that use ofipaldr IT tools enhances cross-
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functionality and cooperation amongst team memtieneby leading to better product
designs that meet customer needs.
MANAGERIAL IMPLICATIONS

This study sought to examine the antecedents aséfje and whether or not IT
usage influences new product performance. Ourtsesffer the first empirical evidence
that the extent of IT usage during the NPD progesstively influences performance but
not in the way managers expect. Specifically, l&gesdoesiot seem to affect speed to
market but rather positively impacts the perfornegaotthe new product in the
marketplace. This result suggests that IT usaddPD provides far more value to firms
than previously thought; that is, IT usage imp#oescommercial success of the product.
Thus, instead of focusing on speed to market asatienale for greater investments in
and usage of IT in NPD, new product and IT manageesl to utilize the positive impact
of IT usage on market performance as justificat@mrtheir arguments.

Another implication of our findings is the need fdrto be embedded in the NPD
process. This finding reinforces Thomke’s (200&)tention that unless IT is embedded
into people’s work and processes, it won't be umadlits benefits will not be realized.

As a result, firms (and projects) that want to @ase their usage of specific IT tools need
to incorporate and integrate those tools into teirelopment process such that these
tools are routinely used for multiple activitiesdastages of their NPD process. Providing
training, encouraging champions, supplying supg@ort, requiring use of various tools
can enable such tools to become embedded withpraduct development efforts.
Companies and projects that fail to do so may firenselves spending lots of money on

IT hardware and software without reaping any ofatieantages of such spending.
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Relatedly, to increase IT usage, new product masageed to encourage,
facilitate, and possibly appoint, champions fortigatar IT tools they wish their NPD
personnel to utilize. This is particularly necegsédras indicated above, a firm chooses to
assimilate specific IT tools into their developmprdcess. Even without a high level of
IT embeddedness, however, the time constraintsrumgieh NPD teams work and the
multiple projects they work on, would seem to watra need for IT champions as
individual project team members are unlikely to@xment with new tools or
sophisticated features of existing tools.

The positive influence of project risk on IT usagyggests that project teams
utilize IT to gather and share market, technicad project information. This, in turn,
helps to reduce the uncertainty and fear of faiiggociated with risky projects. Thus,
new product managers need to encourage teams gawglisky projects to experiment
with and utilize different IT tools to enable betieformation gathering, exchange, and
decision-making. This can be done in a variety aysvincluding providing resources for
teams to buy software for specific NPD activitipgviding training on particular IT
tools, creating forums for discussions about sigfaéand unsuccessful use of particular
tools, and rewarding projects for experimentation.

LIMITATIONSAND FUTURE RESEARCH

This research is subject to the limitations inhenercross-sectional designs,
particularly the use of single informants. Howe\ar focus on a specific issue - the role
of IT in the NPD process- helps mitigate this wezda1 As well, the study showed that

the informants were well qualified to report on ttaiables in the study.
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Most measures in this study have been used inquevesearch. However, the
measures of existence of a champion, IT infragtinectand IT embeddedness are new.
While our initial operationalization of these me@suis acceptable, it is likely that they
can be improved. Future research should incorparaderefine these measures as they
have received theoretical but little empirical atten.

The present study provides a snapshot of IT ugagess company sizes and
industry types. Thus, the results cannot be gezethto specific businesses or to firms
employing certain NPD strategies. Future resednohld examine IT usage in various
industry sectors to determine if the antecedent$ tesage and the relationship between
usage and new product performance are industryfgpec

The sample is restricted to North American comgsifiom the U.S. and Canada
thereby limiting the generalizability of the resulb other countries and continents.
Future research should explore the research quediyputilizing samples of firms from
other geographic parts of the world such as EuangkAsia.

The lack of a significant relationship between Bage and speed to market is
surprising and warrants further investigation. Faittesearch may wish to explore
whether or not the length of time a specific toa$ lbeen used in the NPD process
influences this relationship.

Finally, though our regression results show sigaift influences of particular
contextual factors on IT usage, future researchilshanalyze the relationships between
the antecedent contextual factors and IT usagebatveeen IT usage and product
performance by using structural equation modelBigN\) to generate a more complete

picture of the nature of these relationships.
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Table 1. Summary of Key Previous Research Related to Variablesin Study

Variable

Referencesin Literature

M ethodology

Results

Project Risk

Teo and Choo (1991)

Grover (1993)

Survey, 129 companies,
CEOs/Managing Directors

Survey with 216 responses from
ClOs and IS directors

Usage of the internet improves the quality of infation
which in turn leads to strategic benefits (revegeeration,
cost reductions, and managerial effectiveness)

Having aggressive management that is willing t@ tagks is
positively related to adoption.

Existence of Champion

Beath 1991

Ettlie et al. (1984)

Grover (1993)

Maidique and Zirger
(1984)

Interviews with 15 IT champions

Interviews with 90 managers, surve
of 147 managers from the food
processing industry

Survey with 216 responses from
CIOs and IS directors

Two surveys of senior managers @
U.S. electronics firms and in-depth
case studies of 20 of these firms

IT champions operate as other champions do- theygte
their ideas actively through informal processe&kyaining
and educating.

Yinnovation champions predict adoption of radical
innovations.

Existence of a champion is a strong determinactisfomer-
based interorganizational systems.

fProduct champions were not significantly relatedew
product success or failure. Management supporeglay
more important role than product champions.

Autonomy

Grover (1993)

Grover and Goslar (1993

Moch and Morse (1977)

)

Survey with 216 responses from
CIOs and IS directors

154 senior-level IS executives
primarily from finance and
manufacturing firms

Hospital administrators and Chiefs
Medicine; 12 innovations studied,;
489 hospitals responded

Participatory decision-making is positively asstaiawith
adoption of an interorganizational system

Environmental uncertainty and decentralizationedigion
making have a significant, positive impact on tdeion
and implementation of telecommunications techna@sgi

bbecentralization affects the adoption of hospitaloivations.
Size of organization impacts adoption.
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Innovative Climate

Armbrecht et al. (2001

Cooper et al. (2004)

Lai and Mahapatra (1997

Siegel and Kaemmerer
(1978)

)

Semi-structured interviews in 19
companies with key executives
involved in knowledge managemer

Site visits with 5 companies; surve
of 105 business units

Meta-analysis of research on IT
implementation between 1976 an(
1995

Students and faculty from a numbe
of different schools; 3 phase study

One key driver of knowledge management in R&D is a
culture that values creating and sharing knowledge
t

y A climate/culture of open communication, not befisif
averse, and provision of resources for creativekwor
separates best from worst performers

Organizational culture plays a key role in IT implkentation
]

2rDevelopment of a reliable and valid tool comprisfive
dimensions to measure organizational innovativerngss
dimensions include: support of creativity, toleramd
differences, and personal commitment.

IT Infrastructure

Anakwe et al. (2000)

Grover (1993)

Maidique and Zirger
(1984)

Weill et al. (2002)

170 employees from 9 organizatior
in Nigeria

Survey with 216 responses from
CIOs and IS directors

Two surveys of senior managers @
U.S. electronics firms and in-depth
case studies of 20 of these firms

Interviews, surveys and personal
visits, 180 e-business initiatives fro
1990 to 2001

dOrganizational support is positively related tolylabmputer
usage and frequency of use. Organizational supefants to
positive attitude towards microcomputers, endorsgsey
senior management to provide training, and IT chimgu
support.

Having a strong IT infrastructure is positivelyatd to 1S
adoption.

fFirms with technological superiority have greatewn
product success than firms without such capability.

Investments in specific infrastructure capabilites needed
mto implement particular business initiatives; ohester of
capabilities focuses on IT-R&D which includes thesiness’
search for new ways to use IT to create busindse va

IT Embeddedness

Boynton et al. (1994

Survey, 132 firms, senior IT
executives

Knowledge of IT facilitates information exchangesi and
joint problem solving that enable organizationsige IT for
higher-order business value; pushing down decisiaking
contributes to IT knowledge
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Thomke (2006)

Waarts et al. (2002)

72 major car projects launched
between 1980 and 1999

2647 respondents from 10 countrig
and 6 industries; IT managers anc
financial managers involved in IT

purchase decisions

New IT tools increase problem-solving capacity & as
productivity. However, new tools must be integraited the
work that needs to be done in order for firms tpréhese
benefits.

24T integration is not associated with early adoptd ERP
] and is negatively associated with late adoptioERP

IT Usage and Perfomanct

> Devaraj and Kohli (2003

Durmusoglu et al. (2006

Osei-Bryson and Ko
(2004)

8 hospitals; 36 monthly periods

Mail survey, 21 dyads of IT dept
head and NPD team leader

Existing dataset from Brynjolfsson

and Hitt

IT usage is positively associated with hospitakraxe and
quality (patient mortality)

Neither low nor high frequency of IT usage is assed
with NPD cost, speed and/or flexibility. High ITage is
associated with low NP quality and vice versa.

Investments in IT must pass a minimum value betioey
impact positively on productivity
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Table2. Sample Characteristics

SIC Code

Number of Employees

Salesin Dollars

Respondents

31 Food & Textile
Manufacturing

5.2%

0-100

23.5%

0-$100 million

30.3%

Marketing

730.

32 Wood, Oil, &
Chemical
Manufacturing

15.6%

101-500

34%

$101- $500 million

32.1%

R&D

34.6

33 Electronic,
Computer, &
Medical Device
Manufacturing

29.2%

501-1500

17%

$501m -$1 billion

13.4%

Engiimeer

22.2%

51 Information

10.4%

1501-5000

12%

> $1 billion

Manufacturing

2.4%

52 Finance &
Insurance

6.6%

>5000

14.5%

Other

12.3%

56 Administrative
Services & Waste
Management

3.8%

Other

29.2%
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Table 3. Correlation Matrix and Descriptive Statistics of M easures

Variables 1 2 3 4 5 6 7 8 9
(1) Speed to Market | .75

(2) Market 24* | 77

Performance

(3) IT Infrastructure A7 .06 | .88

(4) Innovative 1% | 20% | 21** | 87

Climate

(5) Autonomy 21%% | 20%x | 2%k | 38** | 87

(6) Embeddedness of| .15* A1 A4xx | 24% 05 .87

IT

(7) Project Risk .03 21* .09 .09 .06 .191*.87

(8) Existence of .08 -04 | .23**| .02 .02 27 -01] .91
champion

(9) IT Usage .02 24% 200 11 8% 43 24%% .39** | N.A.
Mean 2.62 328 | 326 | 317 |38 |319 |[375 |252 |26.79
Standard Deviation | .87 .78 .86 .79 .85 1.07 | .82 1.06 | 12.05
AEV 45 .53 .59 .50 .70 .69 .62 a7 N.A.
#of Items 4 3 5 7 2 3 4 3 N.A.

Notes: * p < .05; ** p< .01. Diagonal elements midbare composite reliabilities. There is no camdint alpha for
IT Usage because it is not a scaled constructablier a sum of IT tools used in all three stageh@NPD process.
Means are on a 1 — 5 scale where 1 = Strongly Desaand 5 = Strongly Agree. AEV = average extracte@nce.
Number of items remaining after purification.
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Table4A

Determinantsof 1T Usage

Regression Model 1

IT Usage
(standardized
betas)
Degree of risk 16%*
Existence champion 29**
Autonomy .10
Innovative climate -.02
IT infrastructure .04
IT embeddedness 27
Number of employees .02
Product newness .06
Formality of process 15%
R .35
Adjusted R .32
F-value 11.75
N 202
*p<.05; *p<.01
Table4B
Affect of IT Usage on New Product Performance
Reg Modd 2 Reg Modd 3
Dependent Speed to Market
Variables Market Perfor mance
|T Usage .02 24**
R .00 .06
Adjusted R .00 .05
F-value 13 12.67
N 211 211

*p<.05; *p<.01
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Appendix 1. Itemsfor Measures

M easur es and Sour ces

Description

Antecedentsto I T Usage
Project Risk

(Sarin and Mahajan 2001)
Coefficient alpha = .86

Existence of Champion
(New Scale)
Coefficient alpha = .92

Autonomy
(Sethi 2000)
Coefficient alpha = .84

Innovative Climate
(Scott and Bruce 1994)
Coefficient alpha = .88

IT Infrastructure
(New Scale)
Coefficient alpha = .86

Our organization has a lot riding on this project

The outcome of this project has high strategic editw our
organization.

Poor market performance by this product will hasgais
consequences for our business

Our organization has made a significant investrettie
development of this product

One member of the project team (which includegdhen leader)
was committed to introducing and using IT tools.

One member of the project team (which includegdhen leader)
was committed to encouraging others to use IT tools

One member of the project team (which includegdhen leader)
was committed to training others in how to useipaldr IT tools

The project team had a major role in making impurtkecisions
about the product.

The project team was allowed to do the project wibdeemed fit.
*Senior managers outside the team often interfesiéid the team’s
work. (R)

*Creativity is encouraged in this organization.

An individual’s ability to function creatively iespected by the
leadership of this organization.

The main function of members in this organizati®noi follow
orders, which come down through channels. (R)

*In this organization, a person can get in a lotrofible by being
different. (R)

A person can't do things that are too differerthis organization
without provoking anger. (R)

The best way to get along in this organizatioroithtnk the way the
rest of the group does. (R)

People in this organization are expected to deidd prioblems in the
same way. (R)

This organization is open and responsive to change.

*This organization seems to be more concerned thighstatus quo
than with change. (R)

The reward system in this organization benefitsnigaghose who
don't rock the boat. (R)

*Assistance in developing new ideas is readily kadé in this
organization.

*There are adequate resources devoted to innovatithis
organization.

*In this organization, there is adequate time aldd to pursue
creative ideas.

This organization’s computer data storage (e.gvess, databases) i
of high quality.

This organization’s intranet is of high quality.

This organization’s extranet is of high quality.

The IT personnel who operate and support the IFBgtfucture are

)
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well-qualified to do so.

*In this project, we used the latest IT tools aabié.

In this project, we used the most sophisticatetbtls available.
*All product development personnel have acceshestime IT tools
used for new product development.

*The IT tools used for this project were appropitdr the NPD
activities for which they were used.

Embeddedness of IT Information technology (IT) tools play a signifidaole in the
(New Scale) development of new products in this organization.
Coefficient alpha = .86 In this organization, information technology (I Dots play a

significant role in managing the interdependencdiféérent
functions and groups during the development process

In this organization, IT tools play a significaole in the exchange
and sharing of information amongst NPD project teaembers.

New Product Perfor mance

Speed to Market *This product was developed much faster than atbemparable
(Olson, Walker and Reukert products developed by our organization.

1995; Sarin and Mahajan 2001)| This product was developed much faster than similaducts
Coefficient alpha = .75 developed by our nearest competitors.

This product could have been developed in a shtinker. (R)
The product concept formation (i.e. opportunityntiécation and
product design) took longer than expected (R)

The product development phase took longer thanategdor this
product. (R)

*The product commercialization (ie., market testipgpduction,
distribution, promotion, sales) took longer thapested (R)

Market Performance *Level of sales achieved
(Sariq gnd Mahajan 2001) *Customer satisfaction with the product
Coefficient alpha = .72 *Market performance of the product relative todtsnpetition

Chances of the product being a success in the marke
Level of initial market penetration (market share)
Projected financial profits on this product

Notes: R =reverse coded. * tem was deleted dypirification. All variables are measured on aothp
scale where 1= Strongly Disagree and 5 = Strongjse8 except Market Performance which was measured
on a 5 point scale where 1 = Far below expectatmas5= Far above expectations.
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Conceptual M odel

Figurel

H1-H6: +

Antecedents

» Project risk

» Existence of champion
e Autonomy

* Innovative Climate

e |IT Infrastructure

* |IT Embeddedness

H7-H8: +

Extent of IT Usage

e # of tools used for
different activities
across 3 stages of
the NPD process

Control Variables

Number of employees
Product newness
Formality of NPD
process

33

A 4

New Product
Performance

Speed to market
Market performance




