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Abstract
Pur pose — Investigates how firms can better manage new product development (NPD) for
international markets (IMsYhis is not a trivial task as, for most firms, NPD still tends to be rooted
in domestic operations.
Design/methodology/approach — Proposes IM information (IMI) use across three stages of the NPD
process (concept development, product development, and commercialization) alsieekef
international NPD performance. Examines two antecedents of such usagetionatifiam
experience; and international innovation culture. A conceptual framewastésitusing structural
equation modelling, based on data frb8Y strategic business units of German firms.
Findings— The use of IMI during commercialization has a U-shaped (positive quadrati@) st
with international NPD performance, whereas curvilinear relationships in theptarud product-
development stages cannot be confirmed. Having an internationally-orientedtionaulture

increases the level of IMI usage in all NPD process stageke afirm’s international experience



only does so in the commercialization stage. Thus, international experwmgaat necessarily
impact access to and understanding of IMI in the @A stages.

Resear ch limitations/implications — Furthers understanding of NPD phenomena in an international
context. However, future studies might consider exploring the mixed patfdivisuse and NPD
performance by looking at new forms and tools of market information management. Mote®yer, t
may uncover more drivers of IMI use and test their framewiarllgferent contexts

Practical implications— Managers should emphasize IMiathroughout the whole NPD process,
even in the traditionally more R&D-focused product-development stage. Managers stioailich s
establish a corporate culture that vidiMss as opportunigs rather than liabilities.
Originality/value— This is the first study both to examine the relative impact of IMI usesaall
distinct NPD stages simultaneouslyinternationaNPD performance and to use quadratic effects to
explain the relationship.

Article classification — Research paper.

Keywords— New product development performanbtarket information use, Innovation culture,

Firm experience.



1. Introduction

The story of the cold reception of Kelldggcorn Flakes in Indigs told in business circles as
a classic example of how firms fail to develop new products that caterd4pehiic needs of
customers in international markets (IMs) (Bijapurkar, 2007; Bloomberg, 2006; Badg,Caya
and Penaloza, 2018y 2010, after being present in India for 16 years, Keflo@prn Flakes had
captured less than 1% of the Indian market, with a meagre revenue of US$7Q millileron home
soil in the US, Kellogy is a market leader with a huge 40% share of the readgt cereal market
and revenues d#S$3.8 billion (Bolton,2012).This disparity is attributed by observers in the
business press and acadetoi&ellogg's inability to develop breakfast meals for the Indian market
by considering local tastes, preferences, habits, and dietary needs (Bijapurkar, 20@beBioo
2006; Bolton2012 Cayla and Penaloza, 2012

Kellogg’s struggle to develop the right product for IMs is not an isolated case. Numerous
firms have experienced similar difficulties when developing productdfer(Immelt et al., 2009;
Wakayama et al., 2012). This is becausepnfost firms, new product development (NPD) still tends
to be rooted in their domestic operations, based on domestic-market understaddirigrenation
(Ernst et al., 2015; Immelt et al., 2009; MacPherson, 2000; Sheth, 3dth a domestic focusas
obvious practice for a firm serving solely its home marketagmussibly harmless practice for a firm
involved in some degree of exportigowever, whera firm’s commitment to IMsincreases, and
new products need to be developed for those markets, a purely domestic NPD focus becomes
detrimental (Immelt et al., 2009; Li et a1999. This leads us to ask why Kelloggan
internationally highly experienced and committed firm, stileddike one just about to
internationalize itthNPD?

Among the many difficulties a firm faces while developing productiVia, the incomplete
understanding of these markets, caused either by missing or insufficient Msmfafrmation (IMI),

is an alarming one (Immelt et al., 2009; MacPherson, 2000; Sheth 2011; Wakaygdm20a0).



This is because decision-making and problem-solving in NPD is dependent oneantaniet
information use (Ottum and Moore, 199HEnce, international NPD performance can increasingly
be attributed to what is done with IMI and not, for instat@é&s mere possession (Souchon and
Diamantopoulos, 1996; Souchon et al., 2003).

Existing research points to three challenges associated with the uskittigl NPD
context. First, compared to the domestic setting, using IMI is costlien$®sach usage incurs
higher expenditures associated with the analysis and evaluation of informatiofofeign markets,
involvestime-consuming processof spotting trendg heterogeneous foreign markets, and requires
complex handling of information from dispersed foreign markets (Ellis, 2005, 2007;ILj £929)
It is therefore questionable if the associated costs outweigh the potenghtdefIM| use. Second,
there is little and inconclusive empirical evidence regarding wherelexkathe NPD process, i.en
which NPD process stages (concept development, product development, or cohzaternjathe
use of IMI is most helpful (Ayal and Raban, 1990; Kleinschmidt and Cooper, 1988; Kleinsethmidt
al.,2007).Third, there is little insight into the antecedents driving the use of IMI thraeNPD
stages (Kleinschmidt et al., 2007; Li et al., 1999).

Our study addresses these challenges by answering the following research questions:

1. Given the higher costs associated with higher expendjtiigdger time-investment,
and higher complexitgf using IMI, does its incorporation still increase international
NPD performance, i.e. do the benefits outweigh the costs of IMI use?

2. Does the effect of IMI use on international NPD performance vary acrosgleulti
stages of the NPD process, i.e. concept development, product development, and
commercialization?

3. What factors drive the level of IMI use acra@disthree NPD process stages?

We attempt to make four contributions to the international marketing Bdlitérature.

First, we address recent calls by scholars for more research on the drivemnafiorial NPD



performance (Ernst et al., 2015; Kleinschmidt et al., 2007; Murray et al., 2011; Sheth|&&11).
differ from much more familiar domestic markets in terms of cultures, msstiastes, and unique
institutional environments (Ernst et al., 2015; Bruce et al., 2007; Geffi#hh., 2014; Sheth, 2011).
However,our understanding of NPD performance is predominantly rooted in firms’ experiences with
domestic operations (Evanschitzky et 2012) We address this limited understanding by
investigating how the use of IMI is driving international NPD performance.

Second, this study advances the international marketing and NPD literatureringadf
granular, i.e. stage-specific, perspective on the effects of IMI useasnatibnal NPD performance.
It shows that using IMI, although importantall stages of the NPD process, has a different impact i
each stage. Specificallgturing commercialization, the use of IMI has a U-shaped relationship with
international NPD performance while, in the concept and product-developmess, sach
curvilinear relationships cannot be found. Instead, we provide some evidenceskattationships
may be of a linear nature. To the best of our knowledge, this is the first study to show such @ nuance
relationship between IMI use and NPD performanceach stage of thePD process. The quadratic
relationship allows us to respond to calls made by marketing scholars for more quamgtsarch
on NPD-related information management in generalcamdonlinear relationships between the use
of market information and NPD performance (Frishammar and Ylinenpaa, 2007; Zatha2@d4.
It has been argued thadmlinear relationships better reflect the complexities of information-
management challenges (Frishammar and Ylinenpaa, 2007).

Third, this study, unlike previous research, evaluates the impact of using idlividual
NPD stages on NPD performance simultaneously. This approach has two gelsaweatest the
relative importance of IMusage acrosbIPD stages in a single model; and such simultaneous testing
helps us to minimize the impact of a potential omitted variable bias (Szknedrad, 2007).

Finally, given the importance of IMI use for international NPD performance, we examine it

key antecedent§siven the unit of analysis of our ddtafirm’s strategic business unit (SBU)), we
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chose antecedents measurable at the SBU level and, given the iomeirestiting of our study,ev
focus on antecedents specific to the international context (internationabjoenience and
international innovation culture). Most past studies have not examinedtdoedents of IMI use,
particulaty in a stage-specific manner (Ayal and Raban, 1990; Chryssochoidis and Wong, 1998;
Kleinschmidt and Cooper, 1988).

The remainder of our paper is structured as follows: First, we discuss the conceptual
background and research framework. Next, we introduce the hypotheses section followed by an
explanation of our methodology. Then, we present our results. The paper concludes with a
summary and discussion.

Conceptual background and resear ch framework
2.1IMI use in NPD

The concept of IMI use is central to our study (Souchon and Diamantopoulos, 1996; Souchon
et al., 2003; Toften and Olsen, 200B8xtant studies have shown that IMI use is decisive for overall
firm performance inMs because IMI use is fundamental for decision-making and problem-solving in
the context ofMs (Ellis, 2007; Souchon and Diamantopoulos, 1996; Souchon et al., 2003; Toften
and Olsen, 2003 herefore we apply the concept of IMI use to the international NPD context and
extendit into the NPD domain. We define IMI use duriNgD as a firm’s ability to applylM -related
information during NPD activities that entails not only well-establisbustomer- and competitor-
related data but also broader characteristi¢dMafthat relate to technology, institutions, and trends
(Ellis, 2007; Murray et aJ 2011; Sheth, 2Z0L; Souchon et g12003).Such application of IMI
becomes evident whefor instance, decisions are made to move product concepts for further
development based on detailed foreign market research or when product prototype fedfinees are
tuned following beta-testing with foreign customers.

We argue that IMI use durifgPD s a key predictor of international NPD performance and

draw upon prior studies that have demonstrated how decisive the integration diiclomagiset



information (DMI) in the NPD process is for domestic NPD success (Evanschitalty 2012;

Ottum and Moore, 1997However, despite insights from these studiethe domestic context, it is
uncertainhow DMI can be utilized in the international context and how the practice of usingsDMI i
applicable to improve international NPD performance.

Table I clearly shows how the use of IMI during the NPD process requires higher
expenditurehigher time-investment, and higher complexity than the ufif Table | builds on
past resealcthat has argued that it is difficult for firms to adopt new practices (e.g. iingnl IM
contexts (Ellis, 2005, 2007; Li et a1999. Hence, not all firms succeed in these adoptions. This
should make us cautious about generalizing and applying findings from a domestit tooatex
international context without appropriate theorizing and empirical testing, (B285S; Sheth, 2011).
This also provides opportunities to develop new theories for international contextspdore
international contexts for empirical testing.

<<Please insert Table | about here

To provide more fine-grained and detailed insights into IMI use and its impact on
international NPD performance, we introduce a stage-specific conceptioaliaf the NPD process.
We believe that the use of IMI during NPD may vary across its differagest Firms routinely
divide the NPD process into separate stages to streamline its mana@emst et al.2010; Song
and Parry, 1997). While the number of stages in a NPD process can vary, previous research has often
acknowledged the existence of three fundamental stages: concept develgpauertt, development;
and commercialization (Ernst et al., 2010; Veldhuizen et al., 2006; Zahay29Hl).

Concept development is mainly concerned with the generation and setdcten product
ideas based on identifying and assessiatket needs and risks in line with the company’s NPD
strategy. It also encompasses the refining of these ideas into product ctmeegts evaluated,
prioritized, and authorized for further development (Ernst et al., 2010; Song and Parry, 1997). The

subsequent product-development stage focuses on prototype development and testirasas w
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preparation of the commercialization concept (Ernst et al., 2010; Song and Parry, 189l).tRe
commercialization stage encompasses the actual product launch, e mafikel tests, distribution,
promotion, and in-market success assessment (Ernst et al., 2010; Song and Parry, 1997).

Although developing new products fil s has become increasingly important over recent
decades, the role of IMI has received little attention (Ayal and Raban, 1B9Gs¢hmidt and
Cooper, 1988; Kleinschmidt et 22007 Lee and Wong, 2010). This leaves several gaps in our
understanding. Existing research on the relationship between the use of IMleandtiohal NPD
performance can be delineated in teohboth content and methodology (see Tdble

<<Please insert Tablé about here>

Regarding content, some studies have examined the use of IMI in an aggragade, rme.
they do not distinguish between the different NPD process stages (Kleinschnhid2@®?; Lee and
Wong, 2010; Lee et al., 2008; Li et al., 1999; Subramaniam, 2006). Past studies ipigtds into
the importance of IMI for international NPD success; however, they fall shexiplaining where
exactly in the NPD process such input is most important. This is a major shortdmuamge the use
of IMI requires higher expenditurbigher time-investment, and is more complex. This shortcoming
has been addressedadfew studies examining IMI usa some NPD stages, mbsthe concept-
development and commercialization stages, highlighting the importahiek a$e in these stages
(Chryssochoidis and Wong 1998; Kleinschmidt and Cooper, 1988y emphasize the early or late
stages of NPD because of the importance attached by research to well-exeedtact jo@ment
activities andhe marketing department’s traditionally strong role at the beginning and end of the
NPD process (Evanschitzky et #012) The stage-specific focus of these studiepreselected
NPD stages precludes them from simultaneously examalistages and demonstrating the relative
importance of IMI usage in all three stages of the NPD process. By leavingrtain dNPD process
stages, mainly the product-development stage, they are also prone to omitiele \@as

(Szymanski et al2001).



In summary, while use of IMI during NPD is expected to differ considerably Dbth there
is little research in this areAlthough prior work has suggestthat using IMI is a precondition for
international NPD success (Kleinschmidt et al., 2007; Lee and Wong, 2016t &£ke2008; Li et a].
1999; Subramaniam, 2006), where exactly in the NPD process IMI should be incorporated for

maximum effect remains an unanswered question.

2.2 Antecedents oMl use

Given the importance of IMI use during NPD, it is vital to recognize its kepidrior
antecedents (Kleinschmidt et #Q07 Li et al., 1999)Prior research has suggesthata firm’s
internationalization process is largely determinedt$gccumulated experience in target markets and
its cultural distance from them (Banerjee et al., 2015; Eriksson et al., 1997sdolend Vahine,
2009 Yeniyurt et al., 2007). Drawing from past research, we propose that the internzaitorali
level of a firm may be manifested in the level of IMI usage during NPD. Consegueathssume
that the two antecedentsd level of a firm’s IM experience and its international innovation culture)
may strongly influence the level of IMI usage in NPD.

Experience inMsforms the basis for organizational learning, which in turn enhances firm
activities in existing and newly entered foreign markets. In other words, accumutateational
experience supports recognizing patterns of best-suited activities in oige foerket and repeating
those activitiesn other foreign markets (Yeniyurt et a2007%. In theNPD context, international
experience may heip recognizing and repeating best practices in utilizing IMI in distinct aetsviti
during the NPD process (Cadogan et al., 2002; Souchon et al., 2003; Yeniyyr2@d2).

Similarly, international innovation culture, conceptualized as a firm’s readiness to engage
with the differences and unfamiliarity t¥1s (de Brentani and Kleinschmidt, 2004; Kleinschneidt

al., 2007; Sheth, 2011; Tellis et al., 2009), may help to increase the usage of IMI during NPD.



International innovation culture helps to overcome the cultural distaa. all factors making it
difficult to understand and exploit foreign environments (Johanson and Vahine, 2009).

Figure 1 depicts our research framework, conceptualizing IMinuge three stages of the
NPD process, its antecedents, &RD performance implicationgJsing this research framework, we
aimto narrow the above-mentioned research gaps: the scarcity of research inteettseodir
international NPD performance; the lack of stage-specific insights intodibast use IMI in NPD;
and which antecedents are related to usage.

<<Please insert Figure 1 about here

3. Hypotheses
3.1IMI use and international NPD performance
3.1.1Concept-development stage

The concept-development stage primarily encompasses the selectioralaati@v of new
product ideas and their stepwise refinement into a final product concept (Erlns2@1@ Song and
Parry,1997) Market information plays a central role as it helps to better align the prodwetpton
with the demands of the target marketrfelt et al., 2009L.indqvist et al., 2001yWVakayama et al.
2012. Nevertheless, particularly in the international context, market information igaesowith
considerable costs (Ellis, 2008)07). Thus, benefits and costs associated with IMI depend on the
level of its usage. We argue that an increase in IMI usage in theptateelopment stage is only
beneficial to a certain extent: up to a certain level, the benelitél efsage are relatively high, while
the associated costs remain manageable. Beyond a certain levelagdlisidikely to offer
diminishing returns because the associated costs grow while the addigoeéts tend to be
marginal. We argue this becauserket feedback related to an “abstract” product concept as opposed
to a “touchable” test product maybe of limited depth, i.e. it provides some initial understanding of
how the market values a conceptual idea but the “abstract” nature of the concept limits the usefulness

of further feedback.
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The distinct activities undertakemthe concept-development stage (see Tgdierin the
basis for a cosbenefit analysis of using IMI in several wairst, more IMImay; initially, help to
generate more new product ideas, better reflecting the needs of the takges rftaolder, 2000;
Kleinschmidt and Cooper, 1988; MacPherson, 2000; Yeniyurt,e2@17) However, generating too
many new product ideas, based on input from an increasingly diverse set of potgaiahtakets,
may lead to significant increases in expenditure. Secoack detailed IMI may allow for better
sense-making of this information and provide a basis to better prioritizerteeaggd new product
ideas (Ernst et al., 201@®jowever, making sense of a growing amourifvbfresearch might become
very time-consuming. Finally, more IMI might help the NPD team to prepdier Inew product
concepts (Golder, 2000; Kleinschmidt and Cooper, 1988; MacPherson, 2000; Yeniyyu2@d a4l
However fine-tuning too many new product concepts simultaneously may prove too complex,
especially when conducted within internationally dispersed NPD teams.

In summary, in the concept-development stagereasoning is that the expedtbenefitsat
lower levels of IMlusage outweigh the associated cpgtsile at higher levels of IMusage, the
respective costs outweigh the benefits:

e H1: In the concept-development stage, there is an inverted U-shaped relgtionshi
between the level of IMI use and international NPD performance

3.1.2Product-development stage

The product-development stage focuseslesigning product prototypes based on the
parameters tentativepyre-defined during concept development and prototype testing with selected
customers (Ernst et al., 2010; Song and P4897) Market information constitutes a vital input for
these activities. Even if it has already been considered during congefuieent, it remains crucial
to recalibrate the prototype and better align it with target markets (Ayal and,R&1880; Brucest

al., 2007).Market information is even more important for the often unfamiliar and distangorei
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markets (Ayal and Raban, 19961melt et al., 2009t.indqvist et al, 2007, which may require new
prototypes to match different market conditions. Unlike in domestic matketBIPD team may not

be able to draw upon prior experiences and existing customer relationships. Howeteg, like
concept-development stage, the benefits and costs in the product-develsiageiatre expected to
change with the level of IMI usage. We argue that using more IMI is bealefidy to a certain

degree, i.e. as long as its benefits exceed the associated costs. Begiaith asage level, it is likely
that IMI will ddiver diminishing returns because the ongoing adjustments of the product prototype
based on increasingly costly IMI become less visible to the customer andghbeneficial for the
firm.

Given the distinct activities undertakemthe product-development stage (see Table 1), the
balance of benefits and costs of using IMI could be as follows. First, mom@dlyllto a certain
extent, help to better define the features of the prototype important to the cugi@uides, 2000;
Kleinschmidt and Cooper, 1988; MacPherson, 20D)erent regulatory requirements from the
envisioned target markets may be considered early in the prototype developmert itohatér
suited for the technological-/product-safety-related peculiarities dathet markets (Bruce et al.
2007; Chryssochoidis and Wong, 2000). Howewwsnuch, too diverse IMI from even peripheral
markets may easily lead tmt-of-control expenditure. Seconmhore IMI may constitute a better basis
for a superior commercialization concept targeting many foreign markets (Bralce2907;

Yeniyurt et al, 2007).However, if thelM input becomes too heterogenous, the preparation of a
commercialization concept catering to the speitiéis of every single foreign market may become
too time-consuming. Finally, more interaction wilihs, e.g. through prototype tests with foreign
customers, should help to better adjust the prototype to the nuanced needs of these(Gtuder,
2000; Kleinschmidt and Cooper, 1988; MacPherson, 260®)ever, reconciling too many
potentially contradictory customer requests may eventually betmnmmplex or even technically

infeasible.
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To summarizewe argue that the benefits associated with lower levels of IMeusettpe
product-development stage outweigh the costs, while at higher levels ag#geé, the costs
outweigh the benefits:

e H2: In the product-development stage, there is an inverted U-shaped relationship

between the level of IMI use and international NPD performance.

3.1.3Commercialization stage

The commercialization stage encompasses market-acceptane@atetis fine-tuning of
placement, pricing, and promotion strategies (Ernst et al., 2010, Song and Parry, 19€at). Ma
informationis important herasit enables final adaptations of the product to meet the realities of
target markets, as well as helping firtngustomize the accompanying launch tactics (Ayal and
Raban, 1990; Bruce et al., 2007; Yeniyurt et al., 2007). While the costs of IMI areegkjmerdmain
comparable, the information’s validity and reliability is typically considerably greater compared to
the preceding NPD stages (di Benedetto, 1999). This is because, for instance, custompergide
more accurate estimations during market tests with an almost developed praduweitthconcept
and prototype tests conductiedearlier NPD stages. Thus, like concept and product development, the
respective benefits and costs of IMI usage during commercializatior@eted to depend on the
usage level, albeit following a different trajectory. We argue that lowgeusaels are beneficial,
despite some potential for compromise on the degree of product alignmentgetimtarket needs
Lower levels of usage are not only less expensive but also less time-conanohiegs complex,
allowing firms to enjoy additional benefits through early market ent@asy§sochoidis and Wong,
1998;Yeoh, 1994). Gradually increasing costly usage of IMI may, though enhancing product
alignment with the target market, temporarily lead to diminishing beradithe product launch is
delayed due to ongoing product adjustments based on additional market information. Finms can

longer exploit early-mover advantages as other firms may launch products@msiespchoidis and
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Wong, 2000; Yeoh, 1994At high levels of IMI use, the benefits may again prevail because such
information, though costlier, helps better align the new product with the nuances of the target
market, helping the firm to compete, or even win, against early entrants whabagkdd less
customized products.

If distinct exemplary activities carried out in the commercialwastage (see Tablederve as
illustrations, the balance of benefits and costs of using IMI could look as $olfovgt, interacting
with few customers during market-acceptance testsysing little IMI, may be sufficient to draw
“good-enough” conclusions to profit from an early product launch (Ayal and Raban, 1990; Bstice
al., 2007).Similarly, this may be beneficial when competing with products expli@tlored to the
needs of diverse target markets, thus already based on feedbaehigihmumber of customerin
contrast, the relatively high costs of an average amount of IMI used nilgypeegail over the
benefits of a mediocre producharket alignment. Second, low amounts of IMI may suffice to design
and implement launch tactics, e.g. product pricing and promotion, to benefit from alaeacly
(Bruce et al., 2007; Kleinschmidt and Cooper, 1988; Yeniyurt e2@0.7).Analogously, a far-
reaching customization of launch tactics in target markets based on broad mairketaiy pe
beneficial. However, competing based on half-heartedly individualized laacitstpresupposing a
disproportionate time-investment in processing IMI, may show limited omraé#fits Finally,
focusing on monitoring the reactions of some initial customers, i.e. usingJeis & IMI, may
suffice to learn if the newly introduced product requires further improvements to tretaearly-
market-entry advantages (Bruce et 2007).Likewise, if a firm follows the strategy of highly
customized market launches, i.eesiBigh levels of IM] it may benefit from better catering to the
targetmarkets’ individual needs. However, if a firm starts to monitor the reactions of too many
customers and competitors simultaneously, without converting this complexadkddio better

conclusionson post-launch product enhancements, it may be of limited help.
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In summary, considering both the benefits and costs of IMinue commercialization
stage, we argue that both at lower and higher levels of usage the baunefegh the costs:

e H3: In the commercialization stage, there is a U-shaped relationship hdtwedevel
of IMI use and international NPD performance.

3.2 Antecedents diMI use
Using IMI duringdifferent stages of the NPD process can be considered a function of a firm’s
international experience (Cadogan et al., 2002; Souchon et al., 2003; Yeniyyr2@dal.Firms
active abroad longer are more likely to use more IMI while performing distiriotfdRted
activities, possibly because, in general, experience willihagkcognizing and repeating best
practices during the NPD process. In the international context, such hestgsraan encompass
better access to IMI and, as a result, a better udagyech information. Thereforeve argue that firm
experience influences IMI usage in at least two ways.

First, more experienced firms should have better access to diverse information solMees i
e.g. different customer groups used to generate new product ideas, involved in produgteprotot
tests, or surveyed to assess post-launch market reactions (Cadogan et al., 2008).a8aebs may
also be enhanced by means of local firm subsidiaries that alloeve direct interaction with foreign
markets (Banerjee et al., 2015; Li et 4099).The longer a firm is active in foreign markets, the
more likely it is to have its own local subsidiary network (Cantwell and Mudambi, 20G&)stoh
and Vahine, 2009 Thus, international experience, which helps to leverage involvement with loca
subsidiaries and direct interaction with foreign customers, allows firms to maiterguee of IMI.
Second, international experience allows firms to better understand and interprabth@nd needs
of foreign customers throughout the NPD process (Cadogan et al., 2002; Calantqrade4 nl.
International experience supports the understanding and interpretation of new prodejots; orew

prototype features, and distinct customized launch tactics. Thus, moretioteiaexperienced
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firms are expected to use more IMleach stage of the NPD process, allowing them to better align
their new products with the target markets (Calantone et al., 2004; @andgou, 1994). In
contrast, less experienced firms are more likely to use less IMI dhengRD process, as they tend
to look for the closest fit between their existing, usually domestic, offeringegidrf market

conditions to minimize new product alignment (Cavusgil and Zou, 1994). We therefore propose

e H4: The level of a firm’s international experience is positively related to the use of IMI

in all stages of the NPD process.

We also argue that a more international innovation culture may potentially hetpaase
the level of IMI usage. Following de Brentani and Kleinschmidt (2p0313) we define
international innovation culture as an “international mind-set and a global readiness on the part of
managers and employees to deal effectively with the complexities and oppesttirat result from
different national cultures, geographic dispersion of markets and participardgdptiilist and
cooperation among dispersed affiliates, and cross-locational/-cultuaegétheration and resource
utilization.” An international innovation culture may help to bridge the gap betweelafladimestic
and unfamiliar foreign markets, in turn helping firms to increasingly utitizeanore expensive, time-
consuming, and complex IMl in all stages of the NPD process (Kleinschmidt 20@7; Moorman,
1995).An international innovation culture increases usage of IMI for at teasteasons.

First, an international innovation culture provides the unique abilitydmsfto not only
detectiM opportunities that competitors cannot, but also to better exploit such oppestuniti
(Kleinschmidt et al.2007 Levy et al.,2010. This is because a strong international innovation
culture, for instance, fosters an environment in which the firm is more receptis® topportunities
coming fromIM s (Kleinschmidt et al., 2007) and more tolerant when it comes to risks associated
with unfamiliar IMI (Sheth, 2011; Tellis et al., 2009). Such receptiveness t@ppartunities and

risk tolerance allows greater usage of iNhkll stages of the NPD process. Second, an international
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innovation culture helps firms to better manage market informatiors fl@iween different
internationally scattered firm entities cooperating during the NPD gsd¢hryssochoidis and
Wong, 1998; Moorman, 1995). This is because such culture values input from distant firm
subsidiaries not necessarily primarily involved in NPD-related tasks (Inetnelt, 2009)We
therefore propose:

e H5: The level of a firm’s international innovation culture is positively related to the use

of IMI in all stages of the NPD process.

4. M ethodology

We used a survey to test our hypotheses. We drew our sample from a variety of large Germa
manufacturing firms from both businegsbusiness (B2B; 75¥@&and businesss-consumerB2C,
25%) industries. Germany, as one of therld’s top exporters (World Bank, 2014) relies heavily on
products developed to mddt demand. We used the Hoppenstedt database to identify internationally
active firms and confirmed, through an extensive internet search, thesslcompanies were
headquartered in Germany. We focused on German companies to have a homogenousdample a
avoid potential biases caused by differences in national culture (Nakata akdnsar, 1996). All
selected firms were predominantly developing products at their domesticesaimisell abroad. We
contacted all the companies by phone and requested their participation and askegpfoopriate
contact person, i.enost knowledgeable about the firm’s international operations and its NPD
activities. The informants had been with their respective firms for seyesed and typically held
senior management positions in R&D, international marketing, and business development
department§l]. To increase the response rate, we made follow-up phone calls and sent two reminder
emails approximately two and four weeks after the first mailing. In line with previcesrobs we
used the SBU as our unit of analysis (Calantone et al., 2004; Kleinschmid®2€0g).. Respondents

were therefore asked to assess a typical NPD project ainidd.at
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Out of 378 companies initially selected, a total of 128 companies participgéteabtained
responses from 137 SBUs as in nine companies more than one of their SBUs participated in our
survey. Our response rate of 34 % is comparable to other surveys examining intern&inal N
activities in industrialized countries (Li et al., 1999; Subramaniam, 2006). Ttageting SBUs
had mean annual revenues of US$2.48 billion, out of which, on avédigeame fromMs. They
were, on average, active in 58 countries. The non-response bias test between eddyesmbladers

did not yield significant results (Armstrong and Overton, 1977).

4.1 Measures

We developed our measures over several stages. First, we conducted a literiaursrev
identify usable scales that had been used previously in empirical studies. Secoodduated a
series of 13 exploratory in-depth interviews with senior managers from multiple ce@spauwiscuss
and adapt possible items intended to measure our constructs. We used this infoonbaiiidrtte
first version of our questionnaire. Third, the questionnaire was pre-tested with nieenaxsaand
seven senior managers. Based on their feedback, weeattjustscales and created the final design of

the questionnaire (see the Appendix).

4.1.1IMI use

We operationalized IMI use during individual activities in each of theettigtinct stages of
the NPD process. Following Ernst et al. (2010) and Song and Parry (1997), we identified 15 key
activities within the entire NPD process. For each of these 15 NPtiastivespondents were asked
to assess the degree of IMI use. All items were measured on a seven-poirgdakeranging from 1

(not at all) to 7 (to a very high degree) (see the Appendix).
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4.1.2International NPD performance

We measured the dependent variable international NPD performance through four items
adapted from Cooper and Kleinschmidt (1995). Sample items include “the impact of new products
launched in the last three yeardihs on your business uiitcurrentinternational sales” and “the
profitability of new products launched in the last three yealldl sirelative to the spending on
developing and launching th&m~Ve used a seven-point Likert scedeaneasure the anchor points

from 1 (small) and 7 (very high) (see the Appendix).

4.1.3International innovation culture

Following de Brentani and Kleinschmidt (2004) and Kleinschmidt et al. (2007), interala
innovation culture was measured using four items. They reflecteddipany’s attitude towards
enhancing international NPD-related information processing across country méaheetsale aimed
to assess whether a firm tries to create an authentic internationaltionadture throughout the
organization worldwide. Sample items include “we strongly emphasize knowledge sharing across
different geographical subunits” and “we strongly endorse informal communication and coordination
of NPD activities across country units”. We used a seven-point Likert scaldo measure the anchor

points, from 1 (totally disagre#) 7 (totally agree) (see the Appendix).

4.1 .4International experience
Following Cadogan et a(2002), we measured international experience by the number of

years a business unit had been activdis.

4.1.5Control variables
As several other factors may influence international NPD performance, wearsagsv

control variables. First, as large firms may be more successful with their new pradrazd
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because of greater resources,controlled for firm size. We measured a firm’s size as the logarithm

of a business unit’s level of international revenues (in millions of US$). Second, we controlled for a
firm’s level of international R&D expenditure as the investment in R&D may influence new product
success. We measured the level of international R&D expenditures as the per(femtagotal

R&D) of R&D spent nIMs. Third, as our sample cuts across different industries, we controlled for
industry effectdy including one dummy variable (1=pertaining to a B2C industry, O=pertaining to a
B2B industry). Finally, since irm’s dependence dMs may lead to greater investments in these

markets, we controlled for the percentage of sales (from total sales) deriveldiAffsom

5. Resaults
5.1 Reliability and validity assessment

We used AMOS 23 to evaluate the reliability and validity of each cons@uctfinal
confirmatory factor analysis (CFA) results show that an acceptable model fitoteased;2
(df)=409.20 (216); p<0.000; root mean square error of approximation (RMSEA)=0d8aormed
fitindex (NNFI)=0.91; and comparativié index (CF1)=0.93 (Blunch, 2013; Cadogan et al., 2002;
Lee and Wong, 2010; Story et &Q15).

We validated five of our constructs (IMI use in the concept-developmerduct-
development, and commercialization st@eaternational innovation culture, and international NPD
performance) by following the standard procedures suggested in the literature (Blunch,as2faiz2j B
and Yi, 1988; Churchill 1979). We first assessed item reliability by computing thdagelings,
which all exceeded.®0, and were all significant at ti&6 level. Next, on the construct level, we
assessed the reliability by calculating composite reliability (CR) analvigrage variance extracted
(AVE). All value thresholds met or exceeded recommended levels, indicating igliebdll our
constructs (especiallR>0.70, AVE>-0.50). Finally, we assessed the discriminant validity both on

the item and construct level. In none of the scales did an item correlate morby stitimgnother
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than its own construct and the square root of the AVE values exceeded the oo elathe
respective constructs with all other constructs.

Table 111 lists the relevant descriptive statistics of all variglaled the respective correlation
coefficients.

<<Please insert Table Il about here

5.2Common method bias (CMBggessment

To analyse the extent of CMBa potential issue because the independent and dependent
variables were collected from a single informante applied the Harman’s one-factor test and the
partial-correlation adjustment suggested by Lindell and Whitney (Jayachahdiar2605; Lindell
and Whitney, 2001; Malhotra et al., 2006). Both tests suggest that a CMB is not present in our data
Specifically, the CFA model, in which all items load on a single factddedea poor fity2
(df)=834.87 (226); p<0.000; RMSEA=0.14; NNFI=0.74; and CFIZ{Story et al., 2015).
Similarly, the correlations between the dependent and independent varialdeseesignificant
after we partial out the effect of the marker varidBlg(Jayachandran et al., 2005; Malhotra et al.

2006).

5.3 Hypothesized effects

To test the hypotheses, we used the maximum likelihood estimation methoohenfgd in AMOS
23 (Blunch, 2013). To analyse the structural equations, we created single indicants émns#cict,
based eitheon the construct’s arithmetic mean or, in the case of quadratic effeats\the squared
arithmetic mean to reduce model complexity (Cadogan et al., 2002; Story2&t1&l). Subsequép,
our model was estimated to test the hypotheses.

The overall chi-square for our model was significag8t(030.58, df=43 p<0.000). Analogous to the

CFA model, the other measures of goodness of fit were as follows: OF|F0I=0.81; and
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RMSEA=Q0122. This reveals a rather modest fit (Blunch, 2013; Cadogan et al., 2002; Lee and Wong,
2010; Story et al2015. Nevertheless, there exists evidence that a point estimate for RM3Kkay
fit index in such type of model specificationsnay not be particularly helpful to assess the fit of
models based on relatively moderate samples with relatively modiegitees of freedom (df)
(Kenny et al. 2015). Instead, Kenny et a{2015) recommended that, for moderate samples and df
levels researchers should consult the confranterval (Cl) of RMSEA and its width. More
specifically, for a given sample size and df, researchers should deterthiaelésired value of
RMSEA, i.e. <01, is within the Cl interval. According to Kenny et al. (2015, p. 499), a model with
about 50 df, a sample size between 100 and 200, and a Cl width between 0.043 and 0.064 is
acceptable. In our model, the 90% CI of RMSEA ranged from 0.099 to 1.47, thus exhibiting a width
of 0.048.Given that our model exhibits 48, with a sample size of 137, it can be considered
acceptableThus we report the standardized structural paths estimates and theirivespeatues in
TablelV.
<<-- Please insert Tabl¥ about here->>

H1 posited that IMI use during concept development has an inverted U-shapemsalativith
international NPD performance. The path estimate of IMI use in concept deeglopguared relates
nonsignificantly to international NPD performange0.05, t=0.38). HenceH1 is not supported.
Similarly, we do not find support f¢#2, which posited that the relationship between the level of IMI
use in the product-development stage and international NPD performance hastad idvshape
This path estimate isot-significant {=—0.07, t=—0.62). TabldV shows that there is support for H3
(the level of IMI use in the commercialization stage was proposed to havlap¥Bdsrelationship
with international NPD performangi our sample as the path estimate is significarOD@25,
t=1.99.

Next, we examined the antecedents of IMI lis&stated that the level of international firm

experience has a positive impact on the use of IMI in all three NPD process $t&gobtained
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mixed results for this hypothesis (see Table 1V). Whilehe concept- and product-development
stages, the paths are non-significar0(04, t=056; y=0.09, t=1.24)in the commercialization stage,
the path is positive and significant(.15, t=2.03 Therefore H4 is partially supported. Finally45
argued that the level of international innovation culture has a beneficial iop#u use of IMI in
all stages of the NPD process. For our sample, all respective path estimatesteve and

significant ¢=0.47, t=628; y=0.48, t=649; y=0.45, t=592), providing support foH5.

6. Summary and conclusion

This study enhances our understanding of how to best develop new prodiidts.for
Developing such products has become increasingly important over recent dscaule&eous firms
have increased their international commitment (Ernst et al., 2@1Brentani and Kleinschmidt,

2004; Kleinschmidt et al., 2007). Our initial example of Kellsggorn Flakes in India vividly shows
how crucial andhorttrivial developing new products fdk sis, even for established multinationals.
Critics say that Kellogg should have taken Indian market information more seriously andheted
information during its NPD process to develop new cereal products more in turibentdistes,
preferences, habits, and dietary needs of Indian consumers (Bijapurkar, 2007; Bloomberg, 2006;
Bolton, 2012; Cayla and Penaloza, 2012). Such IMI use dirigwould have significantly

increased Kellogg’s chances of success in India.

Our study contributes to the marketing and international NPD literature by proposingelMI us
as a key driver of international NPD performance. Weatkbie impact of IMI in all three NPD
process stages simultaneously. Such simultaneous and stage-spstific t@t considered before,
demonstrates the relative importance of using IMI in each of the three NjI3 swell as lowering
the risk of omitted variable bias. We foed®n nonlinear relationships between IMI usage and NPD
performance, a type of relationship largely neglected by existing studies. &begsdom holds that

using IMlin the concept and commercialization stages is particularly behé@tiayssochoidis and
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Wong 1998; Kleinschmidt and Cooper, 1988 line with existing insights, our results show the
varying importance of IMI use throughout the NPD process. While our data does not provide support
for the existence of a curvilinear relationship betwé¢huse and NPD performance during concept
and product development, it does in the commercialization stage. This mdafar t@ncept and
product development, increasing usage levels ofdtot necessarily entail more costs than
benefits. Our results extend existing findings by providing evidence thatsdgé during
commercialization showacurvilinear U-shaped relationship with NPD performance. Ttines
relationship between IMI use and international NPD performance seems tetehasnuanced
cost-benefit ratio. A U-shaped relationship means that both low and high levels ak#gé enhance
international NPD performance, while average usage levels have a neffaitvésiven the overall
importance of IMI use for international NPD performance, we also examined tvgocohitext-
specific antecedents: international firm experience; and internbinmaevation culture. While
international innovation culture enhances the use of IMI in NPD, internationalengeonly

partially doesso.

6.1 Research implications

Our study offers new and additional insights for marketingNdRD scholars. First,
international aspects of NPD have received disproportionately low reseantioatie the past
(Ernst et al., 2015; de Brentani and Kleinschmidt, 2004; Kleinschmidt et al.,. ZEEpjite calls to
study international NPD from several sources (academic papers, joutoahbs and business
press/magazines like Bloomberg BusinessWeek and Harvard Busiwvess) Raich studies remain
rare in marketing and NPD literature. This is particularly troublesome belddasman differ greatly
from familiar domestic settings, hence necessitating several adaptat NPD practices. Thus,o

study broadly demonstrates the opportunity that exists in studying international NPD phan&m
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offering some new insights on drivers of international NPD performance, such as IMI usspeve
encourage further examinations of this important and relevant topic.

Second, in the domestic NPD context, researchers haveetbou®ffering detailed insights
into how to fine-tune the NPD process to achieve above-average performance (Hr20&@a
Veldhuizen et al., 2006; Zahay et &011). Most existing studies on international NPD do not offer
a similar degree of depth (Ayal and Raban, 1990; Kleinschmidt and Cooper, 1988; Subramaniam,
2006) We address this lack of depth in international NPD research by conducting a more fine-
grained, stage-specific examination on the use of IMI during the NPD proagsSE®I-based
methodology further allows us to simultaneously test the impact of IMI usehnNRD stagen
international NPD performance. Therefore, we also contribute to the internatiarkaitimg literature
examining the concept of IMI use in more general terms as a driver of overghdiformance
(Souchon and Diamantopuolos, 1996; Souchon et al., 2003; Toften and Olsen, 2003). A stage-wise
examination is particularly important as IMI tends to be much more costbsdimsuming, and
complex to use than its domestic counterpart.

Our results clearly highlight the idiosyncrasies of NPDIkbs. Utilizing IMI in concept
development does not exhibit a curvilinear effect on NPD performance. [Rhenghip may ba
positive linear one. The control paths in our model may provide some first exidetigs. In such a
case, the usage of IMI in concept development would be associated ntobemeéfits than costs.
These linear results echo findingfsprevious studiesvhich assumed a beneficial impact of IMI use
during concept development on international NPD performance (Kleinschmidt and Cooper, 1988).
IMI seems crucial during concept development as it helps to generateneettproduct ideas
(Golder, 2000; MacPhersp2000; Yeniyuret al., 2007). It further provides a basis for preparing and
evaluating new product concepts amat IMs (Golder, 2000; MacPherson, 2000).

We did not find a curvilinear relationship between the usage of IMI in the product-

development stage and international NPD performance. However, by evaluating thkepaths in
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our model, wedund a positive linear relationship supporting the notion that the benefits of using IM
in product development outweigh the associated costs. These resuéigiatsdgply interesting as our
study is among the first to examine the impact of IMI use on internatiodalpgRormance during
product developmentVe show how those firms that consistently proceed with physical product
development based on meaningful, ongoing market information are more likely ¢egdGolder,

2000; Kleinschmidt and Cooper, 1988; MacPherson, 2000). This is important because new products
in the international context often vary across both domestic and targetsnaskevell as across

target markets. Consequently, they must be developed through close exchandesntitiget

markets.

Finally, we bund a significant U-shaped effect of IMI use during commercialization
international NPD performance. This finding supports the commonly held belief tHagtma
information use is important for NPD performancéhis stage (Ayal and Raban, 1990; Kleinschmidt
and Cooper, 1988). However, our findings allow a more refined interpretation of thbeoesit
ratioin this NPD stage. A U-shaped relationship means that both low and high lewdisusbige
enhance international NPD performance. We attribute this effect to theediftharacteristics of IMI
in the commercialization stage. Specifically, the information maydre malid and reliable because
the customer’s feedback in this stage relates to an almost developed product as opposed to concepts
and prototypes being evaluatedearlier NPD stages. Moreover, using less IMI may allow earlier
launches that exploit early-entrant market advantages. High levé&ld ogage, in contrast, helps
better align both the product and the launch tactics with the target markies again enhances
international NPD performance. In summag found significant effects of the importance of
utilizing IMI in all three stages of the NPD process.

Third, a significant proportion of NPD research focuses on different success drivers
(Evanschitzky et al., 2012). While being of great importance in itself, it doeBraotly answer the

guestion of how to boost those success factors. Scholars have been asking for mgeeatipna
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relevant levers to influence such identified success factors (Ernst et & E@hschitzketal.,

2012; Ottum and Moore, 1997). We address this broader request by examining twedirrand
international-context-specific antecedents of IMI use in NPD. By doingesaJs® echo more
explicit calls from the international marketing domain that encourageestigaton of further
antecedents of IMI use (Kirca et al., 2011; Souchon et al., 2003; Toften and Olsen(ROG@8%ults
suggest thathe length of a firm’s international experience drives the level of IMI use only in selected
NPD stags while international innovation culture exerts an influence throughout the whole NPD
process.

Overall, our mixed results on the impact of experience on market information use dabng N
mirror the divergent findings of existing studies on the effect of experienddlarsé in a broader
firm context. For example, while Souchon et al. (2003) and édal. (1994) d not find any
significant influence of experience on IMI use, Calantone €2804)and Cavusgil and Zou (1994)
repored positive effects. However, our results, unlike existing studies, offer a much meore fine
grained perspective on the influence of international experience on IMI use inligtreet NPD
process stages.

We demonstrate that, while international experience is not significaltgtgdeo the level of
market information usage in concept and product development, such an effect exigts duri
commercialization. These results suggest that even relativelgdpsesienced firms can still use
excessive IMI in concept development. Clearly, promising new product ideasomastf at
unexpected locations, like novel lead markets, that develop dynamically aroutabthéTgwari and
Herstatt, 2012). Thus, long-lasting ties may not necessarily grant bettes toceash novel sources.
Similarly, less experienced firms seem not to be excluded from the besfdfill usagen the
product-development stage. Potentially, this is owing to new tools, likeaapidual prototyping,
that may considerably enhance the interpretation and understanding of IMI andt thast partly

compensate for experience.
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Finally, international experience drives the level of IMI usagle commercialization stage.
One reason for this finding might be that some of the activities taking ipléitis stage, e.g. product
acceptance tests, may derive an over-average benefit from repeatediygeatho customer groups
contacted earlier in the NPD process. Thus, accumulated experience would enbassé¢cethese
customer groups. Another reason for this finding may be attributed to the type of experience we
measured in our study. Most firms internationalize by first establishiegiational marketing and
sales offices, which are focused mainly on existing product sales rathentbantobuting pro-
actively to NPD-related activities (Li et al., 1999; Immelt et al., 20W8kayama etlg 2012). Only
laterdo firms open manufacturing or R&D-related subsidiaries (Johanson and Vahine, 2009). Thus,
we may have primarily measured the level of international sales-aridetimg experience of firms
related to existing products. This marketing-and-sales experience alsotsearhance the level of
IMI usage in NPD while customizing launch tactics or monitoring post-laun¢broas and
competitor reactions regarding new products in foreign markets.

In contrast to international experienoer data reveals that international innovation culture is
a strong and highly significant driver of IMI use across all stages of NPD. Uppeis the idea that
an international mind-set and a global readiness of employees are impatadydts for market
information use (Kleinschmidt et al., 2007; Levy et al., 2010; Sheth, 2011). Thrdsdings
provide further evidence as of how important a firm culture is for successful N3 € al,

2009).

6.2 Managerial implications

Our study offers several recommendations for managers involved in NP doFirst, in
contrast to prior research, which mostly underscored the necessgg@itMI only in selected NPD
stages, our findings suggest that managers should use IMI throughout the whole N#2B, @ibeit

in a different manner. Existing studies have mostly fedas concept development, and even more
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so on commercialization, as the stages where IMI is of particular impo(tsleseschmidt and
Cooper, 1988)The prevalence of studi@sthe international NPD context focusing on product
launch (Bruce et al., 2007; Lee et al., 2011; Yeniyurt et al., 2007) and the traditbomaknce of
domestic markets for many firms might have created the impression thapsmmet adjustments
prior to international launch may suffice. Our results suggest that this is re@s€onsequently,
managers should design the NPD procegsdare that IMI is factored in during the whole NPD
process. One possible approach to such a re-design of the NPD process is tudgtiée the
international marketing departmentraditionally the main channel of IMI processinghroughout

the NPD process. Specificallye product-development stage, typically very R&D- and technology-
intensive, should not be completely left to the discretion of the R&D depar{memtd Wong, 2010;
Li, 1999). Consequently, our findings may also provide a tentative blueprint for managers entrusted
with the task of NPD team configuration.

Secondour study suggestwo potential drivers of IMI use in NPD that managers can
activate: international firm experience; and international innovatitinre. Notably, international
experiencei.e. the duration of a firm’s IM presence, has a varying impact on the level of IMI usage.
Experienced firms can particularly profit from their accumulated expéntibe2 commercialization
stage.

Our study also provides useful insights for less internationally experienced lfeunisng
first-hand experience may not prevent them from using vital IMI during concept and product
development. However, less experienced firms should seek ways to compensatetdr dfhérist-
hand, i.e. direct, international experience to boost the usage aulivig commercialization. An
alternative to direct experience accumulated through a firm’s own presence abroad may be the so-
called indirect experience gained through firm managers or other firms being parsaiftbe

business group (Banerjee et al., 20T%jus, it may prove helpful for less experienced fitmbire
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internationally experienced managers or maintain dialogue with more experigneewithin their
business group.

Our findings also strongly advocate the role of international innovation cuitdréeving the
level of IMI usage. Thus, amagers should strivi® establish a corporate culture that views the
orientation toward#M s in its core processes, despite a high level of unfamiliarity and costs, as an
opportunity rather than a liability. Such change to the corporate mind-set tdiMa tsa
fundamental prerequisite for NPD activities, beyond just market informatiomeageringa
systematic and strategic focus on international matters (Dubiel and Ernst, Bett8;2911;

Wakayameetal., 2012).

6.3Limitations and future research

Developing new products fékMs is a complex phenomenon, and we hope this paper will
serve as an initial basis for future research into this interesting and retgyanOur work has
several limitations, some of which might offer avenues for further resdarst) although our
findings are general in scope for a variety of markets, our empirical contexitésllbma single
country market: Germany. Germany seems particularly well-suited for our iratestigs it is
among the world’s leading economies in terms of exports and innovation (World Bank, 2014)
However, there is still scope to investigate different empiricalestsit specifically economies with
varying institutional frameworks.

Second, we have measured the level of IMI use during individual activities ¢eddu@ach
of the NPD process stagese\&e among the first to have merged existing measurement models of
market information usage in general (Souchon and Diamantopoulos, 1996) with esdates)
assessing the level of performing different activities during the NPD pr(i€ess et al., 2010) his
helped us to provide more granular insights into the nuances of using IMI during NPD. Nessysthe

we did not directly assess the costs or benefits of such usage. We encourage fubsréostisdess
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the costbenefit ratio of IMI use or the efficiency of its use more directly. We alsouzage
examinations into how new forned information usage in NPD, like big data and social memtia,
new tools of information management, like netnography and rapid prototyping, may chatigg exi
cost-benefit relationships (Barczak et al., 2012; Zahay ef@al 1).

Third, we explored the impact of two important antecedents of IMI use: intamabtirm
experience; and international innovation culture halve offeedinsights oM -specific, firm-level
levers that can be influenced by managers. Nevertheless, other anteceddofs peagagement
attributes (Jaworski and Kohli, 1993), governance models, or open innovation strategies (Hamburg
al., 2004) maybe worthy of attention.

Fourth we focused on the firm level and took the headquarters’ perspective on managing
NPD.As most firms tend to develop new productslifdis at home, this seems a reasonable approach
(Deloitte, 2006)However, international firm subsidiaries are becoming increasingly irdatve
NPD. Future research could, therefore, shift attention to international firm suiescaad their
attributes, e.g. their degree of identification with headquaoteiseir degree of autonomy (Kired

al., 2011) to learn more about IMI flows in NPD.
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Endnotes

1. Out of 137 managers participating in the survey, 47 worked in marketing, 41 in R&D, and 17
in business development. A total of 30 managers indicated working in another departme
e.g. sales or product management. Two respondents did not disclose this information.

2. We chose “international R&D expenditure” as our “marker variable”, i.e. a scale exhibiting a
small correlation with our dependent variable, “international NPD performance”. Both
variables had a non-significant correlation of 0.06 (see Ts&leThis correlation was used
to partial out its effect from all other variable correlations in our model. All edioek that
were significant at the p<0.05 level before this procedure remained sigh#ftamvards,
providing support for the notion that thdg notmerely existing due to CMB.
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Tablel. Contrasting the use of DMI and IMI during the NPD psxe

Cost types NPD stage Domestic context International context
Expenditures lower higher
(Generating new product ideas using input from domestic (Generating new product ideas using input from customers
Concept development ) i i
customers located relatively closeby located in several, faraway foreign markets
L Determining the prototype features based on input from
Determining the product prototype features based on S ) P ) v
Product developement | . ) customers located in several, faraway foreign markets and
input from domestic customers located relatively closeby , ) , )
making sure it meets different regulatory requirements
C e Fesorting to familiar customers in the domestic market for Finding new, potential customers in foreign markets willing
Commercialization )
test marketing measures to market test the new product
Time-consumption lower higher
. . Sense-making of a market research study, e.g. trends,
Sense-making of a market research study conducted in g . g :
Concept development , L wants or needs of customers conducted in a language
the firm's employees' native language )
foreign to most firm employees
. e Reviewing the commercialization concept before product
Reviewing the commercialization concept before product ) ,g ] i P P .
Product developement .. ) , introduction in several, potentially heterogoneous foreign
introduction in the likcely homegenous domestic market :
: markets
c Implementing a product launch in a single, domestic Implementin to several, potentially customized
Commercialization P gap gle. P St p ’
market product launches across foreign markets
Complexity lower higher

Concept development

Product developement

Commercialization

Preparation and evaluation of a new product concept
within a co-located NPD team at firm headquarters

Adjusting the product prototype after tests with domestic,
well-known customers

Monitoring customer and competitors reactions in a
familiar domestic market

Preparation and evaluation of a new product concept
within an internationally dispersed NPD team

Adjusting the product prototype after tests with different,
less-familiar foreign customers

Monitoring customers and competitors reactions across
many foreign marleets
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Tablell. Overview of empirical studies examining the impact of IMI use on interratRAD performance.

Content Methodology
No. Author (Year) Journal Stages examined Impact on int'l NPD performance Sample Tyvpe of analysis for stages
Aggregate Stage 1 Stage 2 Stage 3 Aggregate Stage 1 Stage 2 Stage 3 Country Industry Size Separate Simultanous
1 Kleinschmidt et al. (2007) JPIM N. America. Ewope  B2B 387 X
2 Lee and Wong (2010) IMR. S. Korea B2BB2C 232 X
3 Lee ef al. (2008) L USA B2BB2C 139 X
4 Lier al (1999) IMER. USA B2B 130 X
5 Subramaniam (2006) JPIM Mostly USA B2B/B2C Q0 X
6 Aval and Raban (1990) IEEE Israel B2B 51 X
7 Chryssochoidis and Wong (1998)  JPIM UK B2B/B2C 30 X
g Kleinschmidt and Cooper (1988)  EIM N. America B2B 203 X
Our study Germany B2B/B2C 137 X

Note: ETM = European Journal of Marketing; [EEE = IEEE Transactions on Engineering Management; IMR: International Marketing Review; JIM = Journal of International Marketing; JPIM = Journal of Product
Innovation Management.

Tablelll. Descriptive statistics and inter-construct correlations.

Variables Mean S.D. 1 2 3 4 5 6 7 8 9
1 Firm size (In) 5.46 1.95 n.a.
2 International R&D expenditure .10 15 31 ma,
3 Dependence on mternational markets 0.64 .20 A6+ 11 na.
4 Use of international market information in concept development  4.73 1.24 23% 20k 21k 79
5 Use of international market information i product development  4.86 1.40 18 23% 224 75k 81
6 Use of international market information in commercialization 4.74 141 23% 16 330k 73k BOkE 82
7 International experience 34.85 28.36  35%% 22% 15 23%  20% 30%F na.
8 International innovation culture 5.12 1.34 Q2% 30Kk 12 420k gkl g4k 12 82
9 International NPD performance 4.29 1.14 13506 310 4etk 50%% ATRE 17 40** 82

Notes: Bold numbers on the diagonal show the square root of the AVE&grtelation significant at the level of 0.01; * correlation significant at the |dv@0& (two-tailed test).
n=137; S.D.=standard deviatiofhe number of observations varies due to missing values for theiftdloariables: firm size, n=113; international R&D expenditure, n=96;
international experience, n=121; and dependence on internatiarka@ts) n=118. Before creating the indicants, the missing valueseptsieed by the series mean.
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Figure 1.

Conceptual model and hypotheses.

TTse of international
market mformation

in concept

. development stage
International

eXperience

TTze of international
market mformation
in product
development stage

International
mhovation culture

Tse of mternational

market information

n
commercialization

stage

International NPD
petformance

TablelV. Coefficients of structural relationships of the structural model.

Linkages in the model IS; ;ﬁ%a:ﬁd;:z:ti t-Vahe®
Hypothesized paths
H1 Int'l market information use in concept development squared -> Int'l NPD performance -.05 -38
H2 Int'l market information use in product development squared -> Int'l NPD performance 07 -.62
H3 Int'l market information use in commercialization squared -> Int'l NPD performance 25%= 1.99
H4 Int'l experience -> Int'l market information use in concept development .04 .56
Int'l experience -> Int'l market information use in product development 09 124
Int'l experience -> Int'l market information use in commercialization 15%= 203
H5 Int'l innovation culture -> Int'l market information use in concept development 4TERx 6.28
Int'l innovation culture -> Int'l market information use in product development 4ge== 6.49
Int'l innovation culture -> Int'l market information use in commercialization iR 592
Control paths
Int'l market information use in concept development -> Int'l NPD performance 24== 186
Int'l market information use in product development -> Int'l NPD performance 25%% 1.78
Int'l market information use in commercialization -> Intl NPD performance .04 28
Firm size -> Int'l NPD performance =11 -.1.53
Int'1 R&D expenditure -> Int'l NPD performance .01 15
Industry dummy -> Int'l NPD performance 05 5
Dependence on int'l markets -> Int'l NPD performance 26*== 3.74

*Critical valie (o0 = .05) = 1.645 (5%, one-tail tests), *p=< 05; **p< 01; ***p< 001. All hypothesized paths and control paths allowed to take on

nonzero values. All indicants were standardized before estimating the path coefficients.
Note: Int'l = international.
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Appendix: Constructs, items, and reliabilities
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