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ABSTRACT
THE ANTECEDENTS AND THE CONSEQUENCES OF INNOVATION CAPABTIES
By
Hayri Erkan Ozkaya

The innovation capabilities enable the firms to transform their knowledge into product
innovations that lead to product performance. In spite of their importance the hessaut
these capabilities is limited and the innovation capability is studied as a rhamwigtruct in the
extant literature. However there are different types of innovation capbthat differ in their
antecedents and consequences. This study differentiates the innovation capabpitgduct
innovation types (technological, aesthetic and market-based) and examinesyhare ttreated
and used in two essays. Essay 1 includes 288 managers from the U.S. and 386 managers from the
People's Republic of China (PRC) and focuses on strategic orientation asteelant of
innovation capabilities and market knowledge competence. Essay 2 includes 304rsnfnoage
the U.S. and examines market knowledge dimensions and inter-functional cooperaten as th
antecedents of innovation capabilities and differentiates the effects ofaqo and
exploitation capabilities on product newness. Both of the essays examine produdionnova
types as the consequences of innovation capabilities that lead to product performance

The results in Essay 1 indicate that the relationships of the innovation capabithies
their antecedents and consequences differ according to their types (tedatobsgthetic and
market-based), all of the product innovation types increase product performancerskatd ma
orientation has a positive effect on market knowledge competenceoifipaison between U.S.
and PRC indicates that, in the U.S., aesthetics innovation has a higher effect on product

performance. Market-based innovation capability has a higher effect on masket-bnd



aesthetic innovation but a lower effect on tech innovation. Market orientation has radfigbe
on market knowledge competence and on market-based innovation capabilities, andrcustom
knowledge process has a higher effect on product performance.

The results in Essay 2 indicate that innovation capabilities mediate thenstai
between market knowledge dimensions and product innovations as well as the hafations
between inter-functional cooperation and product innovations. Market knowledge dimensions
have different effects on innovation capability types, product innovations and product
performance. Exploration and exploitation capabilities have different eieqisoduct
innovations and they negatively interact with each other. The results have aigritfieoretical
and managerial implications to better understand and facilitate the producttionova

capabilities.
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CHAPTER 1

INTRODUCTION

The extant literature indicates that innovation and organizational capalsitgiegntral
to firm performance. First, product innovations have been shown to be determinants of firm
performance (Booz and Booz 1982; Cooper and Kleinschmidt 1993; Wind and Mahajan 1997),
survival in the market (Damanpour and Evan 1984; Han, Kim, and Srivastava 1998; Hurley and
Hult 1998), economic growth (Sorescu, Chandy, and Prabhu 2003), and competitive advantage
(Lawson and Samson 2001; Porter 1990; Teece, Pisano, and Shuen 1997). New products provide
approximately one-third of firms’ profits (Sivadas and Dwyer 2000) and fortepeof their
sales in the past five years (Schmidt and Calantone 2002). However the high costopidentl
as well as the rapid change in technology and customer preferences, intreais&sof
innovations (Griffin and Hauser 1996; Sorescu, Chandy, and Prabhu 2003; Wind and Mahajan
1997). These risky environments increase the importance of the innovation dapahéit
efficiently and effectively transform organizational resources into neduygts.

Second, organizational capabilities play a critical role in the overatirpaathce of the
firm. Capabilities enable the firm to use its resources to generate dvepalvantages (Amit
and Schoemaker 1993; Barney 2001; O'Connor 2008). This is due to the fact that capabilities
cannot be readily assembled through markets (Teece, Pisano, and Shuen 1997). Resources a
crucial for new product success and thus firms invest a substantial amount afes$ounew
product innovation (Nerkar and Roberts 2004). However resources by themselves are not
adequate for competitive advantage (Ray, Barney, and Muhanna 2004). Firms abddieap
for reconfiguring their resources and adapting to changing market conditionieirt@achieve

a higher performance than competitors (Zahra and George 2002).



Decreased product life cycles, shortened lead times, and rapid change inogglamol
customer tastes lead firms to enhance their ability to adapt to new sitwattsintroduce new
products more frequently. Thus firms need not only to innovate but they also need to innovate
repeatedly while adapting to new conditions. Organizational capabilitieseghalfirm to
integrate, build, and reconfigure internal and external competences to adpiigcranging
environments (Teece, Pisano, and Shuen 1997).

Previous studies focused on either innovation capabilities or the product innovations but
to the best of our knowledge, the relationship between different innovation capapiisyaryd
product innovation types have not been empirically tested. Studies on innovation ¢epabilit
mostly focus on their effects on firm performance (Cavusgil, CalantodeZtsan 2003; Hult
and Ketchen Jr 2001). However these studies do not examine how innovation capabilities are
created and used in detail. Thus, there is a need to uncover the factors that areexssdp
different innovation capabilities and their effects on product innovations.

Statement of the Problem

As stated in the previous section, there is substantial amount of research ototke fac
affecting innovation and organizational capabilities and their effects on fifiorip@nce. Even
though the relationship between innovation and organizational capabilities has tesemgtee
literature (e.g. Teece, Pisano, and Shuen 1997), there are very few studies imnchaliagion
capabilities. Extant literature mostly ignores the role of innovation cafpedil the
development of product innovations. For example, Hult and Ketchen (2001) focus on the direct
effect of innovation capabilities on positional advantages and Zhou, Yim, and Tse (2005)
examine the effect of product innovations on firm performance. However a morest®mpl

picture can be drawn by focusing on innovation capabilities as important antecegeotiuct



innovations, which in turn lead to positional advantages. This dissertation aims to arswer tw
main questions;
1. What is the importance of innovation capabilities in terms of their effect on product
innovations and firm performance?
2. What are the factors that affect the formulation of innovation capabilities?

By answering these questions, this study aims to enhance the understanding about the
antecedents and the consequences of innovation capabilities. The innovation capalitess c
in this study are technological, aesthetic and market-based. The distinttieemh¢hese
capabilities depends on their different characteristics. Thus, both essasigyateevhether
factors have different effects on innovation capabilities, and whether theseuadlizapabilities
lead to different outcomes.

Based on two broad research questions stated above, the two essays of thisatisserta
investigate several more specific questions. The first essay seeks tstamdl&ow strategic
orientation contributes to innovation capabilities and external components of marketdgewle
competence. There are six specific questions.

1. How does the strategic orientation of the firm affect different types of itioova
capabilities?

2. How does the strategic orientation of the firm affect market knowledge camp@te

3. In what ways do different types of innovation capabilities lead to product innovations?

4. What is the role of aesthetics in strategic orientation, innovation capeshiitnd product
innovation?

5. How do innovations capabilities affect different types of product innovations?

6. How does market knowledge competence effect product innovations and performance?



The strategic orientations covered in this essay are customer and conguegiitation
(Slater and Narver 1995), technological orientation (Gatignon and Xuereb 1997)strediae
orientation (Berkowitz 1987).

The effects of strategic orientations on product innovations have been previoudy studi
(Zhou, Yim, and Tse 2005) however their effects on innovation capabilities have been
overlooked. Strategic orientation by itself may not result in successful piadoggtions. Thus
innovation capabilities are introduced as mediating variables that transfornizatanal
resources into new products

The second essay seeks to understand the roles of inter-functional cooperatiorkahd ma
knowledge dimensions in both the formulation of innovation capabilities and their outcomes.
There are five specific questions.

1. What is the influence of inter-functional cooperation on innovation capability?

2. Do the knowledge dimensions affect innovation capability types differently?

3. What are the effects of innovation capability types on product newness types?

4. What are the effects of quality improvement capability on product newnes8 types
5. How does innovation capabilities interact with quality improvement capability

The characteristics of knowledge have differing effects on innovation perfeenfi2ac
Luca and Atuahene-Gima 2007; Prabhu, Chandy, and Ellis 2005). Thus, this study aims to
explain how organizational knowledge contributes to innovation capabilities and whether
knowledge dimensions (depth, breadth, specificity and tacitness) have diffeeett off
innovation capabilities.

The theoretical framework of this dissertation is based upon the Resource-Based V

(RBV), the Knowledge-Based View (KBV), market orientation and the orgtéomzd learning



theory. Similar to the work of Hult and Ketchen (2001), resources and capahiditresifork is
used to explain the relationship among these theoretical underpinnings. Knowleeldeibas
defines knowledge as the most important resource of the firm and explains itsidmeébg
Luca and Atuahene-Gima 2007; Grant 1996a). Market orientation determines the content of the
knowledge that the firm is interested in (Kohli and Jaworski 1990; Narver and Slater 1990)
Organizational learning theory explains how knowledge is transformed in to dagmbdohen
et al. 1996) and resource based-view explains how firm resources are transfaonmeavi
products and competitive advantage by organizational capabilities (Zahra engyg Ge02).
Contributions of the Dissertation

This dissertation contributes to the literature by introducing three diffgeed of
innovation capabilities. Innovation capability is studied as a monolith construct itetiaguire
(Calantone, Cavusgil, and Zhao 2002; Cavusgil, Calantone, and Zhao 2003; Hult and Ketchen Jr
2001). However the different innovation capability types have different relatpsnsiith their
antecedents and consequences. This dissertation enables the researcaerns¢otiease
different relationships that are unique to individual innovation capabilities.

The second major contribution of this dissertation is to examine the intairedéds of
aesthetics in firm’s strategic orientation, innovation capabilities and prothatations. To
achieve this goal, aesthetic orientation and aesthetic innovation capahibtiasroduced to the
literature. This provides a better understanding about the orientations, cegsadod
innovations.

The third major contribution of this dissertation is to provide a comprehensive fraknewor
for the antecedents and the consequences of innovation capabilities. It aihastonfportant

gap in the literature that results from focusing either on innovations or agapsbihus



overlooking the mediating role of innovation capabilities between product innovation and its
antecedents. Building on RBV, KBV, market orientation and organizational ledh@agy, this
study aims to explain how the resources of the firm are translated into new ptbduagh
innovation capabilities.

Essay 1 contributes to the literature by examining the different efiestsategic
orientation types on innovation capability types and market competence. The secabdtemmtr
is to find out whether and to what extent the innovation capabilities contribute to product
innovations. The third contribution is examining the performance differences anozhgipr
innovation types.

Essay 2 contributes to the literature by examining how knowledge dimensionseand int
functional cooperation affect innovation capabilities. The second contributionmmsrexg how

exploration vs. exploitation related organization capabilities affect praglavation types.



CHAPTER 2
THEORETICAL FOUNDATIONS OF INNOVATION CAPABILITIES

This section represents a comprehensive review of the recent theoestszath on
innovation capabilities. The most common theories that incorporate innovation cagadnidie
their antecedents and consequences are: (1) Resource-based view, (2digadyased view,
(3) Organizational learning theory, and (4) Market orientation. All of thesei¢lsemntribute to
explaining how organizational capabilities are developed and how they affiechypaarce.
Essay 1 explains the antecedents and consequences of innovation capabiligesizgtonal
learning theory, knowledge based view, resource based view, and market oneMatket
orientation determines the content of the knowledge that the firm is intenegt€ohli and
Jaworski 1990; Narver and Slater 1990). Organizational learning theory explains howdgmwl
is transformed in to capabilities (Cohen et al. 1996). Essay 2 explains the amteeadehe
consequences of innovation capabilities by knowledge-based view and resource based view.
Knowledge-based view defines knowledge as the most important resourceiwhthed
explains its dimensions (De Luca and Atuahene-Gima 2007; Grant 1996a). Resoeudeeidas
explains how firm resources are transformed into new products and competitintageuay
organizational capabilities (Zahra and George 2002).
Resource Based View and Innovation Capabilities

In this section (1) the origins of the research-based view (2) the definitiosooirces
and (3) their relationships with organization capabilities, and (4) dynapabdities are
discussed in relation to innovation capabilities.

The resource-based view indicates that firm is made up of heterogeneousesetmatrc

are the sources of competitive advantage (Wernerfelt 1984). The foundations oARB¥ ¢



found in the early studies concerning the boundaries, the distinctive competencies and the
competitive advantage of the firm (Andrews 1971; Ansoff 1965; Coase 1937; Nelson and Winter
1982; Penrose 1959; Stigler 1961).

Resources were defined as all the assets, capabilities, organizatiorabpspdirm
attributes, information, and knowledge of a firm (Barney 1991). However a distirbgiween
resources and capabilities was later made by defining resourceskaswieow that can be
traded (e.g., patents and licenses), financial or physical assets @grfyrplant and
equipment), human capital, etc., while defining capabilities as the firm'sigajoadeploy
resources to effect a desired end (Amit and Schoemaker 1993).

This distinction is further emphasized by other studies that define capaluitibe
ability of firms to use their resources to generate competitive advariayeey 2001) and the
business processes needed to configure assets in advantageous ways (O'Connor 2008).
Resources and products are two sides of the same coin (Wernerfelt 1984) and innovation
capabilities are the link that transforms the firm’s resources into new pso®Resources by
themselves are not adequate for competitive advantage (Ray, Barney, amhd20@4), so
that the firms need capabilities for reconfiguring their resources andraglapthanging market
conditions in order to achieve a higher performance than competitors (Zahra agd 2X4iP).

There is a positive relationship between capabilities and competitive advaatage (
1991; Prahalad and Hamel 1990; Wernerfelt 1984). Competitive advantage arises from the
effective and efficient utilization of resources via capabilities. $wesdacompetitive advantage
can be obtained when other firms are unable to duplicate the benefits of thetfiate'gys
(Barney 1991). The necessary, but not sufficient conditions for a sustained competitive

advantage (Barney 1991; Dierickx and Cool 1989; Priem and Butler 2001) are;



Valuable: The value of a resources or capabilities is determined by their contribution to
the firm strategy to exploit opportunities or neutralize threats (Amit andebeaker 1993;
Barney 1991). These capabilities enable the firm to outperform its compatittegeloping
new products that are valued by its customers.

Rare: A firm cannot obtain a competitive advantage when other firms in the market are
implementing the same strategy. Building the strategy via rare cescamd capabilities enable
the firm to have a unique strategy that can lead to competitive advantagey(Baé1; Barney
1986b). Thus the more scarce the resources, the more valuable the capabili@sittand
Schoemaker 1993).

In-imitable: The imperfectly imitable resources enable the firm to increases its
competitive advantage (Barney 1991). The very essence of most capAinlitipstences is that
they cannot be readily assembled through markets (Teece, Pisano, and Shuen 1997). The
sustainability of the competitive advantage is dependent upon the time that fotakes
competitors to duplicate the capabilities of the firm (Barney 1986a) anddhjesbilities enable
the firm to obtain above normal returns (Peteraf 1993). The imperfect imytabdiependent
upon unique historic conditions, casual ambiguity, and social complexity (Barney 1984¢. Th
conditions can facilitate each other for example; the social complexityaitoksss of the
resources increases their casual ambiguity (Dierickx and Cool 198%fP€88). The
existence of these conditions increases the uniqueness of the resources amgptiave
advantage of the firm.

Non-substitutable: Porter’s five forces model (Porter 1980) indicates the threat of
substitution as an entry barrier. Similarly, non-substitutable resourdele ¢na firm to gain

competitive advantage because even if a resource is valuable, rare artdbfejntidoes not



provide a competitive advantage unless it is non-substitutable (Amit and SchoégSgike
Barney 1991; Dierickx and Cool 1989). This is due to the fact that substitutes redadgyrent
making the demand curves of monopolists or oligopolists more elastic (Peteraf 1993)

The dynamic capabilities concept extends the RBV by including instattfiliharket
demand and the dynamic environment to the sustainable competitive advantage conditions.
Dynamic capabilities are defined as the firm's ability to integtatild, and reconfigure internal
and external competences to address rapidly changing environments (Tesoe, &#d Shuen
1997). Capabilities and innovation have similarities in their end results. Both innovations
(Lawson and Samson 2001; Porter 1990; Teece, Pisano, and Shuen 1997) and capabilities
(Vorhies and Morgan 2005; Weerawardena 2003) lead to competitive advantage. Dynamic
capabilities are tools for obtaining competitive advantage via flexible prothavation under
innovation-based competition (Teece, Pisano, and Shuen 1997). This emphasizes the
relationship between innovation capabilities and competitive advantage.

Knowledge Based View and Innovation Capabilities

In this section (1) the relationship between the KBV and research based view, (2) the
relationship between KBV and dynamic capabilities, and (3) the characteakinowledge are
discussed in relation to innovation capabilities.

The knowledge-based view of the firm is built upon the resource-based view,
organizational capabilities, organizational learning and competitive dynaB@riast(1996b).

Both KBV and resource-based view shares similar assumptions. KBV puts more isroptths
importance of knowledge as a resource and its superior effect on competitiveagdvarius,
the KBV can be considered as an outgrowth of the resource- based view by its focus on a

detailed examination of knowledge as a resource and its effects (Eisemubgitraos 2002).

10



KBV defines knowledge as one of the most important resources of the firm tat is f
more valuable than the tangible assets (Grant 1996b; Grant and Baden-Fuller 1895aNeé
Winter 1982; Spender 1996). Knowledge satisfies the resource conditions for competitive
advantage in RBV that are formerly listed as value, uniqueness, inimitaititgon-
substitutability (Barney 1986b; Collis 1994; Day and Wensley 1988; Grant and Baten-

1995; Peteraf 1993). The tacitness, stickiness and immobility of knowledge coniliate t
inimitability and competitive advantage (Birkinshaw, Nobel, and Ridders2il@; Galunic and
Rodan 1998; Germain and Droge 1997; Grant 1996b; Gupta and Govindarajan 2000; Szulanski
1996).

The knowledge-based view and the dynamic capabilities have some siesilariiey are
both suitable for dynamic market settings. Knowledge is used to develop dymaifiiexzble
capabilities that are suitable for changing environments. KBV and dyrampabilities both
adopt the Schumpeter's concept of competition as a process of "creative desStro@kplain
how the knowledge and capabilities are created and changed over time (GranNIS &K
and Takeuchi 1995; Teece, Pisano, and Shuen 1997). Thus KBV can explain the competitive
advantage in dynamic environments and it extends the dynamic capabylitie€imphasis on
knowledge (Eisenhardt and Santos 2002).

Kogut and Zander (1992) introduced the concept of knowledge as a source of advantage.
Nonaka and Takeuchi (1995) complemented their work by providing a framework for
understanding the integration of individual and organizational knowledge. This lays the
foundation for the KBV and the integration of knowledge that leads to competitive advantag

(Eisenhardt and Santos 2002). Kogut and Zander (1992) also emphasizes the relationship

11



between capabilities and knowledge, and the how capabilities of the firm amgoiaed by the
help of accumulated knowledge to enter new markets.

The characteristics of knowledge gained attention in the literature duerteftbets on
innovation performance and competitive advantage. Knowledge can be obtainedtéorale
sources such as customers, competitors, and market conditions or it can loevatbatehe
company via interdepartmental coordination, organizational routines or R&D precedéisether
it is obtained from external or internal sources, knowledge has dimensions of deptim, breadt
specificity and tacitness. The knowledge dimensions have differingseffiechnovation
performance (De Luca and Atuahene-Gima 2007; Prabhu, Chandy, and Ellis 2005).

Specific knowledge, when integrated properly, plays an important role in building
organizational capabilities (Grant 1996b). Knowledge specificity malytteeoutinization of
firm activities (Galunic and Rodan 1998) that may decrease innovativeness. Heén@wveedge
specificity decreases the imitation of innovation (Sampler 1998), which sagdlae competitive
advantage of the innovations. Knowledge specificity can also enable to firm to miakdepth
analysis of its customer and competitors (De Luca and Atuahene-Gimaa2@Ddgvelop
custom tailored innovations for specific contexts.

Tacitness of knowledge is the source of sustained competitive advantagé@iisand
Santos 2002) and team performance (Berman, Down, and Hill 2002). Tacit knowledge plays an
important role in innovation (Senker 1995). Galunic and Rodan (1998) indicate that routines
such as driving to work may transform explicit knowledge (route on map) to tacit knowledge
(instinctive route). The more organizations run on tacit routines the less tikelybe that they

will be able to realize novel resource recombinations that results in a deicré@asovativeness.

12



However Cavusgil, Calantone and Zhao (2003) suggest that tacit knowledge contoibles
development of new knowledge and innovations.

The depth and breadth of knowledge affect the process of building organizational
capabilities because the wider the span of knowledge being integratechrtheamplex are the
problems of creating and managing organizational capability (Grant 1996b) ld¢iyandepth
and breadth also affect new product introduction routines (Katila and Ahuja 2002)sécrea
the depth of search can positively affect product innovations (Katila and Ahuja 2082¢Gor
Chandy, and Prabhu 2003). Knowledge depth enables the firm to produce highly difesadentiat
high-quality products (Zahra, Ireland, and Hitt 2000). Knowledge breadth coagitauproduct
innovation through enriching the knowledge pool by adding distinctive new variationis (Kat
and Ahuja 2002) and results in an increased variety of innovative products (Zellared,land
Hitt 2000).

Both the dynamic capabilities and the KBV states that knowledge is an important
resource that contributes to building organizational capabilities. They both adopt Steriampe
concept of competition as a process of "creative destruction” that emghasiaeation. Thus
the function of innovation capabilities is to utilize knowledge and transform it into new goduc
to achieve competitive advantage.

Organizational Learning Theory and Innovation Capabilities

In this section (1) the relationship between organizational learning theory and KBV, (
the sources of organizational learning theory, and (3) the process of organizesionag are
discussed in relation to innovation capabilities.

The knowledge based-view and organizational learning theory are stronglgi@shne

Knowledge as the most important organizational resource is central to KB &3 learning.

13



Knowledge may be obtained from another source and used as a part of the leareisg prat
may be created as an outcome of the learning process. In either situationdigea/lerucial in
the organizational learning process.

This relation is apparent in the early works that inspired the development of
organizational learning theory and KBV. Penrose (1959) lays out the foundations of a
learning/knowledge based approach and examines the types of knowledgerand.|enis
work is central to the development of RB V and KBV in the literature.

Organizational learning theory explains the types of learning, and wimjrigdakes
place in the organizations (Argyris and Schon 1978). Argyris and Schon (1978) also niention t
relationship between learning and capabilities. Cohen and Levinthal (1990) extersttissidn
about this relationship by introducing the effect of prior knowledge on learning newekge.

Their work also exemplifies the strong relationship between knowledge anohtégal hey also
state that organizational learning that enables the firm to assiexlisteng knowledge is critical
to its innovative capabilities.

This discussion is extended by proposing that significant learning and innovation ar
generated via informal communities-of-practice and not by codified, trabsfeand objective
knowledge (Brown and Duguid 1991). Individual learning and organizational learning is
integrated through mental models (Kim 1993). Kim (1993) also discusses the faators
positively and negatively affect organizational learning.

Nonaka and Takeuchi (1995) extend Brown and Duguid’s (1991) work by differentiating
the effects of tacit and explicit knowledge. They explain the organizati@ralrg processes by
discussing how tacit knowledge is shared within the organization, how tacit knowledge can be

transformed into explicit knowledge, and how the employees internalize ekplevledge.

14



Similar to Cohen and Levinthal (1990), they argue that learning is affectedsting
knowledge and they introduce the dynamic environment to the organizational learmegspro
Cohen et al. (1996) emphasize the relationship between organizational capabdities a
organizational learning where capabilities are developed selectively atheng process.

Organizational learning enables the firm to build innovation capabilities viarexgui
information, disseminating it within the organization, building an organizationabnyesnd
creating a shared response (Slater and Narver 1995). This learningngydproach that is the
essence of building capabilities. Accordingly, successful organizationaingdeads to superior
outcomes, such as greater new product success, superior customer retentionyusighneer
defined quality, and, ultimately, superior growth and/or profitability (SkterNarver 1995).
Thus it can be argued that firm knowledge is transformed into innovation capabilitiegh
organizational learning.

The learning process enhances the relationship between strategidionearid
capabilities by creating a confirmatory feedback loop. The knowledgedytirough
organizational learning serves to confirm the current actions and stratdgiesn and
Varadarajan 1992). The learning process may reveal that the current tapaiiithe firm have
an effective fit to the environment. In this case, the knowledge confirms tleatsirategy and
strengthens the capabilities rather than changing them.

However the memory part of the learning process may also be dysfunctiomal whe
memory triggers path dependent actions. In other words, memory may lead the titrtheo a
same as before due to previous success; the changing environment may reéffenena di
strategy instead. This effect is strong because organizational memay asra repository of

knowledge and the building blocks of capabilities. The strength of this relationshieadayp
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dysfunctional learning (Abbey and Dickson 1983), which in turn create cordiggicather than
core capabilities thus inhibiting innovations (Leonard-Barton 1992). The organization c
overcome this problem through generative learning, where the firm questions thelidng
assumptions in organizational memory (Slater and Narver 1995).

Market Orientation and Innovation Capabilities

In this section the (1) the development of market orientation, (2) relationshipebetwe
market orientation and organizational learning theory, (3) relationship betmesdet
orientation and innovation, and (4) relationship between market orientation and orgaalzati
capabilities from a RBV perspective are discussed in relation to the iromoeapabilities.

The works of Kohli and Jaworski (1990) and Narver and Slater (1990) lay the foundation
of market orientation. Based upon the marketing concept (Felton 1959); that emphasizes the
importance of marketing and the need to connect the marketing concept wétl celatepts in
the literature, Kohli and Jaworski (1990) define market orientation as the orgamwade
generation of market intelligence pertaining to current and future custosds, iee
dissemination of the intelligence across departments, and the organizateresponsiveness
to it. They provide a model that explains the antecedents and the consequencestof marke
orientation. In this model, market orientation is affected by organizationatsaand it affects
customers, employees, and business performance.

Narver and Slater (1990) focus on the behavioral components of market orientation:
customer orientation, competitor orientation and inter-functional coordination. ddfaiition
of customer orientation and competitor orientation include all of the activitiewed/ol
acquiring information about buyers and competitors in the target marketssednehating it

throughout the business(es). Customer and competitor orientations provide spedés smur
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information acquisition mentioned by Kohli and Jaworski (1990). Interfunctional coaaingit
the use of acquired information and the collective activity among departmenrgst® superior
value for buyers. From this perspective, inter-functional coordination is the wasate the
“shared response” as introduced by Kohli and Jaworski (1990). Narver and Slater (1990)
demonstrated the importance of market orientation by finding a positive efi@etrioét
orientation on profitability.

Kohli and Jaworski (1993) extend their model by including moderating environmental
factors between market orientation and its antecedents. They also testdatieirand confirm
the findings of Narver and Slater (1990).

Building on these studies, market orientation research follows three majorghieespe
that are (1) organizational learning (Sinkula 1994, Sinkula, Baker, and Noordewier [E967; S
and Narver 1995), (2) innovation (Han, Kim, and Srivastava 1998; Hurley and Hult 1998) and
(3) organizational capabilities (Day 1994). Previous studies (Hurley and 88t Slater and
Narver 1995), as well as the more recent ones (Hult and Ketchen Jr 2001; Zhou, Yim, and Tse
2005) attempt to merge these streams via integrative models.

Sinkula (1994) states the relationship between market orientation and organizational
learning. He focuses on organizational learning in a market information tadiexvork
integrates market orientation and organizational learning by investigaérejfects of supply
and demand of information and organizational memory on market information processing and
organizational learning.

Narver and Slater (1995) extend the work of Sinkula (1994) on integrating organizational
learning and market orientation. They argue that market orientation provioieg sorms for

learning from customers and competitors. They extend the relationship betwesnatigaal
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learning and market orientation by introducing entrepreneurship and appropgatézational
structures for higher-order learning. They define organizational Igpasithe development of
new knowledge or insights that have the potential to influence behavior. Building upon the
Sinkula’s (1994) work, they define the process of organizational learning as aoquisit
information dissemination, and shared interpretation. They define market ooieatsar culture
that focuses on superior customer value, interests of key stakeholders, and respgsrsivenes
market information.

Sinkula, Baker, and Noordewier (1997) extend the research on market information and
organizational learning by introducing the concept of learning orientationhwhcomposed of
commitment to learning, open-mindedness and shared vision.

Narver and Slater (1995) introduce the relationship between innovation and market
orientation. They include innovation as an outcome variable in their integrative model.iian, K
and Srivastava (1998) extend this model by introducing technical and administrativation
as a mediating variable between market orientation and organizationahyperéar. Similar to
Narver and Slater (1990) and Narver and Slater (1995) they follow a componerppisach.
They empirically test their model and confirm the mediating role of teahand administrative
innovation. The difference between two approaches is that Narver and Slater (189%rfoc
product innovations whereas Han, Kim and Srivastava (1998) focus on the technological
innovations used in service delivery and administrative innovations.

Hurley and Hult (1998) integrate market orientation, organizational learning and
innovation in their model. This integration becomes possible by the organizational culture
approach where market orientation and organizational learning are embedded in the

organizational culture and innovativeness has cultural antecedents. Thus cultie® &re
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common platform for these different concepts to be investigated in an integrated nmodiat. S
to Slater and Narver (1995) and Han, Kim and Srivastava (1998), they model angaktgttion
as an antecedent to innovation.

Day (1994) discusses the relationship between market orientation and organizational
capabilities (including market sensing capabilities) via organizatieaahing. Both Kohli and
Jaworski’s (1990) and Narver and Slater’s (1990) market orientation concepts @rovide
foundation for market sensing capabilities. Market sensing capability amhardinking
capability are built via market intelligence generation, dissemination goongsgeness. Three
behavioral components contribute to capability building by understanding of teenaarket,
understanding competitor capabilities and utilizing customer resourcesate superior
customer value. These capabilities lead to positions of advantage and performance.
Organizational capabilities’ positive effect on performance and compeddivantage are also
indicated by the RBV and dynamic capabilities.

Hult and Ketchen (2001) integrate market orientation, innovativeness, orgamazati
learning, and entrepreneurship using the resource-based view. Similar to rasked s
capabilities (Day 1994); these four capabilities lead to positional advankhgeand Ketchen
(2001) found that positional advantages arising from the market orientation, entregitgneur
innovativeness, and organizational learning capabilities have positive effeats on f
performance.

Zhou, Yim, and Tse (2005) integrate market orientation, organizational learning and
innovation in their model by building on the previous literature (Day 1994; Han, Kim, and
Srivastava 1998; Hurley and Hult 1998). They use the resource-based view forimgegrat

constructs, as do Hult and Ketchen (2001). Similar to the previous models, marketionanta
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effect on performance is mediated by innovation. They extend the literaturedgucing
organizational learning as a mediating variable between market doardat innovation.

These models suggest that market orientation contributes to the building of orgaaizat
capabilities. The effect of market orientation on product innovation is tested devesain the
literature. These results indicate a possible mediating variable betwedest oréentation and

product innovation types.
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CHAPTER 3

ESSAY ONE

STRATEGIC ORIENTATIONS AS THE ANTECEDENTS OF INNOVATION

CAPABILITIES AND MARKET KNOWLEDGE COMPETENCE: A COMPARISON

BETWEEN THE U.S. FIRMS AND THE CHINESE FIRMS

This chapter discusses the conceptual framework depicting how innovation casabilit

are formulized and how they lead to organizational outcomes. This researchesc#reieffect

of strategic orientation on innovation capabilities and market knowledge competerateleadi

to product innovations, product performance, and firm performance. The six researnguest

are,

1.

How does the strategic orientation of the firm affect different types of itioova
capabilities?

How does the strategic orientation of the firm affect market knowledge camp@te

In what ways do different types of innovation capabilities lead to product innovations?
What is the role of aesthetics in strategic orientation, innovation caphidtnd product
innovation?

How do innovations capabilities affect different types of product innovations?

How does market knowledge competence affect product innovations and performance?

Figure 1 illustrates the antecedents and the consequences of innovationgieazaid

market knowledge competence that are examined in Essay 1. Theseaasoakhips in the

model are explained by knowledge-based view of the firm and marketing adentat
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Model 1
Strategic Orientations as the Antecedents of Innovation Capabilities: £omparison

Between U.S. and Chinese Firms

Conceptual Framework and Hypothesis Development

The conceptual framework of Essay 1-Model 1 represented in Figure 2 is a part of t
Essay 1 conceptual framework on Figure 1.
Strategic Orientation

The innovation capabilities examined in this dissertation are technologstlete and
market-based innovation capabilities. Two fundamental aspects of product innovatifmmmare
and function (Bloch 1995; Chitturi, Raghunathan, and Mahajan 2007; Rindova and Petkova
2007; Talke et al. 2009; Verganti 2006). Aesthetic innovation capability covers the feeoh-ba
innovations that are about the external appearance of the product. On the other hand,
technological innovation capability covers the function-based innovations thratadesl to the
performance of a product. For example the aesthetic features of a laptop itectaleriand
shape whereas technological features include its processing speed ayelcHpeeity.
Technological and aesthetic innovation capabilities focus mostly on the exisinkgts.
However market based innovations focus on new or emerging markets. Thus héroget
technological, aesthetic and market-based innovations cover the major innovaticos¢eat

form vs. function and current vs. new markets.
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Figure 1: Essayl Conceptual Framework
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Table 1: Construct Definitions - Essay 1

Construct

Definition

Strategic Orientation

Reflects the firm’s philosophy and directior
that guides the firm’s attempt to achieve
superior performance (Gatignon and Xuerel
1997; Narver and Slater 1990; Zhou, Yim, a
Tse 2005).

Technological Orientation

The firm’s general focus on gathering,
interpreting and transforming information
about new technologies.

Aesthetic Orientation

The firm’s focus on gathering and interpret
information about elements that change the
external appearance of a product.

ing

Customer Orientation

The direction and focus of the firm about
gathering and disseminating information abg
its target customers (Gatignon and Xuereb
1997; Narver and Slater 1990).

ut

Competitor Orientation

The direction and focus of the firm about
gathering and disseminating information abg
its target competitors (Gatignon and Xuereb
1997; Narver and Slater 1990).

ut

Technological Innovation
Capability

The firm’s ability to develop new technologie
that can be used to develop new products.

Aesthetic Innovation Capability

The firm’s ability to develop non-technoédg
elements, which change the external
appearance of the product.

c

Market-based innovation
Capability

The firm’s ability to develop new products, fg
new or emerging markets (Zhou, Yim, and T
2005).

-

Se

Customer Knowledge Process

A customer knowledge process refers to
of behavioral activities that generates custor
knowledge pertaining to customers' current :
potential needs for new products (Li and
Calantone 1998).

the set
ner
and

Competitor Knowledge Process

A competitor knowledge process involves
set of behavioral activities that generates
knowledge about competitors' products ar

the

nd

strategies (Li and Calantone 1998).
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Figure 2: Essayl Model 1 Conceptual Framework
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Strategic orientation reflects the firm’s philosophy of how to conduct busimesggh a
deeply rooted set of values and beliefs that guides the firm’s attempt év@ashperior
performance (Zhou, Yim, and Tse 2005). It also represents the cognitive incliobthe firm
that determines the type of knowledge to be acquired.

Strategic orientation reflects the firm’s philosophy and direction thdeg the firm’s
attempt to achieve superior performance (Gatignon and Xuereb 1997; Narver and @t
Zhou, Yim, and Tse 2005). This direction may include customers, competitors (lsadver
Slater 1990), technology (Gatignon and Xuereb 1997), or aesthetics. Howevey,anerel
interest does not result in performance. Thus strategic orientation needsatessb@ined into
capabilities to have a performance outcome. In other words, orientation reprdsarasfiivwm
wants to do while the capabilities represent what the firm can do. What acfuallyadoes are
product innovations that are the outcomes of specific innovation capabilities.

Customer Orientation

Market orientation consists of the customer orientation, competitor orientation and
interdepartmental coordination (Narver and Slater 1990). These components casibedks
external or internal. The external components of the market orientation arettmaergsand
competitors that are in the immediate environment of the company. Custometrtionearta
competitor orientation include all of the activities involved in acquiring infaonabout buyers
and competitors in the target market and disseminating it throughout the busin®sstes)
and Slater 1990). There is a strong link between innovation capabilities and the external
components of market orientation. Because of the external emphasis on developmgtion

about customers and competitors, the market-driven business is well positionedipataritie

26



developing needs of its customers and respond to them through the addition of innovative
products and services (Slater and Narver 1995).

The organizational component of the market orientation involves the interdepaftment
coordination. Inter-functional coordination is a mechanism used to increase the dedrdina
utilization of company resources in creating superior value for targeincert and is based on
the customer and competitor information, typically involving more than the magketi
department (Narver and Slater 1990).

This study focuses on the external components of the market orientation because (1) they
examine the effects of the external focus of the firm, and (2) the extecnal d6 customer and
competitor orientation is parallel with the external focus of technologmbhasthetic
orientations. However the effect of inter-functional cooperation on innovation capabdialso
important, thus this relationship is examined in Essay 2.

Customer orientation represents the direction and focus of the firm about ga#dmeting
disseminating information about its target customers (Gatignon and Xuereb 194, &al
Slater 1990). Customer orientation increases the firm’'s attention to the cmddntwre needs
of the customers. Thus it enables the firm to be aware of the current trendspamiir® them
in a timely manner.

Aesthetic innovation capability is defined as the firm’s ability to develop non-
technological elements, which change the external appearance of the praduttfdtent from
the aesthetic orientation because the aesthetic orientation reprhedirta’s focus or direction
about aesthetic innovation whereas aesthetic innovation capability reptéseims’s ability to
deliver these innovations. In other words aesthetic orientation represents wmatvarits to do

and aesthetic innovation capability represents what a firm can do.
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Aesthetic trends follow a wave like trend that increase with time, becomeapapdl
after becoming mainstream, die out rapidly. Due to the fragile and stttidéve nature of
these trends, it is critical for the firm to act in the window of opportunity whenehd ts about
to take off. This requires a close contact with the customers to find out the tygeestiodtic
design features they value and a rapid implementation of this knowledge in new product
concepts. Customer orientation provides a close relationship with the customeratiatthe
firm to monitor customer trends and respond to them while the window of opportunity is open.
This significantly contributes to building aesthetic innovation capability.

Customer orientation may also have a positive effect on technological innovation
capabilities because customer focus may reveal the need for a new technéognor
improvement of an existing technology. In these cases knowledge gathered firamecsisnay
have a positive effect on technological innovation capabilities. The rapid change in the
technological innovations in the markets makes it more important for the firms tctamder
their customer needs and determine the type of technology to invest in.

Market-based innovation capability can be defined as a firm’s ability to develop ne
products for new or emerging markets (Zhou, Yim, and Tse 2005). Understanding the needs of
the customers in emerging markets is crucial for the firm to develop innovairghese
markets before the competitors. Besides there is a one-to one match baeveankiet
orientation components and market-based innovation capability since they both involve the
important components of market that are customers and competitors. Due to his one-to-one
relationship, the effect of customer orientation on market-based innovation cgpsieikpected

to be higher than the effect of technological and aesthetic orientation. §imilstomer
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orientation is expected to have a positive effect on market-based product innovationscaius
be hypothesized that:

Hla: Customer orientation positively affects technological innovation cégabil

H1b: Customer orientation positively affects aesthetic innovation capability.

Hlc: Customer orientation positively affects market-based innovation aapabil

H1d: Customer orientation positively affects market-based product innovation.

Hle: Customer orientation affects market-based innovation capability haore t
technological and aesthetic orientations.

Competitor Orientation

Technological innovation capability is defined as the firm’s ability to ag/eew
technologies that can be used to develop new products. Technological innovationg are ver
costly (Sorescu, Chandy, and Prabhu 2003; Wind and Mahajan 1997) and the high cost of
technological innovations makes it crucial for the firms to invest in the Bghhblogy. This
increases the importance of monitoring competitors. Competitor orientatiors thatwill to
identify, analyze, and respond to competitors' actions, enables the firm to rapédly teverse
engineer and improve the available technologies in the market.

Competitor orientation may also enable the firm to monitor competitors’ mboees a
aesthetic innovations so that it may have a positive effect on aesthetic inn@magiabilities.
Since aesthetic innovations follow trends that may have a short window of opportusity, it
crucial for the firm to be aware of the aesthetic features of the coarjgetitoducts.

Competitor innovation is expected to have a positive effect on market-based innovation
capability and market-based innovation because as previously discussed; ail afdlrelated

to the most important components of the market that are customers and competédostHis
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one-to-one match, competitor orientation is expected to have a higher positiverefiearket-
based innovation capability than the effects of technological and aesthati@tons. Thus,
competitor orientation is expected to have a positive effect on all of the innovatidmlicapa
types and market-based product innovation.

H2a: Competitor orientation positively effects technological innovation catyabili

H2b: Competitor orientation positively affects aesthetic innovation capability

H2c: Competitor orientation positively effects market-based innovation ceypabil

H2d: Competitor orientation positively effects market-based product innovation.

H2e: Competitor orientation affects market-based innovation capability threome
technological and aesthetic orientations.
Technological Orientation

Technological orientation can be defined as a firm’s general focus omiggthe
interpreting and transforming information about new technologies. This d&firstparallel to
the concept of market orientation of Narver and Slater (1990) that includesdherceand
dissemination of information to establish a collective response. The companyedtn us
technical knowledge to build a new technical solution that meets new needs oGadEnsan
and Xuereb 1997). Thus technological orientation includes all the activities thattdbever
information about new technologies into valuable knowledge that can be used to develop new
products and processes. The information can be developed within the company (egg. throu
R&D), gained from customers, competitors or the technologicala@wents in other industries.

Similar to the previous findings (Zhou, Yim, and Tse 2005), technological orientation is
expected to have a positive effect on technological product innovation. In addition todtis eff

technological orientation is expected to have a positive effect also on techabilogovation
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capability since the technological innovation capability is needed to trandferkméowledge
resources into technological product innovations. Technological orientation igezkpebave

the highest positive effect on technological innovation capabilities since ghepeito-one
related. On the other hand technological orientation may not necessarilputenio aesthetic
innovations. A company may be highly technology oriented and may position itself toteompe
in the technological innovativeness. This firm may not invest in aesthetic innovéitass
focused on function rather than form in the products. Allocation of the limited resouages m
require the firm to choose between technology and aesthetics. Thus a firm that has
technological orientation may focus on building technological innovations caehbéid not
invest in its aesthetic capabilities.

Creating innovations for new or emerging markets can involve altering stmgxi
product and serving it to a new market such as the early off-road motorcycla® thatodfshoot
of regular motorcycles. Market-based innovations can also benefit from tedabtogentation
because a new technological knowledge acquired through technological oriergathon c
applied to an innovation in a new and/or emerging market. Companies can also gaiantmport
technological information via technological orientation about new and emergirkgt®s that can
be used to address the opportunities in these markets.

H3a: Technological orientation positively affects the technological irtreyvaapability.

H3b: Technological orientation does not affect the aesthetic innovation capability.

H3c: Technological orientation positively affects the market-based innovapability.

H3d: Technological orientation positively affects the technological ptadoovation.

H3e: Technological orientation has the highest positive effect on technological

innovation capability.
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Aesthetic Orientation

The aesthetic orientation is a firm’s focus on gathering and interpretorgniation about
elements that change the external appearance of the product. The aim is totcergathered
information into valuable knowledge that can be used to spot aesthetic trends and develop
aesthetically innovative products. The firm can also create and/or chamde diepending on
the impact of its aesthetic innovations. The aesthetic orientation is importantyntironl
developing aesthetically innovative products but also building aesthetic ctpsbili

Firms differ in their emphasis on aesthetics and technology. Some of thedicinas
Intel are solely technology oriented. Aesthetic orientation for Inteliti@svialue since the
microprocessors are not visible to the consumer. Alessi on the other hand is arcakgthet
oriented firm that produces anthropomorphic kitchenware that distinguish itseltrmpetitors
by its aesthetically innovative products. Apple is both aesthetically and teghuoatlly oriented,;
however it has a higher emphasis on aesthetics compared to Dell and HP.

Aesthetic orientation, due to its information focus on the new aesthetic innovations,
contributes to building aesthetic innovation capabilities. Additionally, aesthetidation is
expected to have the highest positive effect on aesthetic innovation capaiktyt®y are one-
to-one related. However, as the examples suggest, aesthetic orientasiooidoecessarily
contribute to technological innovation capabilities. Aesthetic knowledge gairibe by
company’s aesthetic orientation can enable the firm to identify the oppouninew and
emerging markets, and develop innovations suited the customers in these markets. Thus
aesthetic orientation is expected to have a positive effect on market-baseation capability.

H4a: Aesthetic orientation positively affects the aesthetic innovatjmabddy.

H4b: Aesthetic orientation does not affect the technological innovation capabilit
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H4c: Aesthetic orientation positively affects the market-based innovatpatidisy .

H4d: Aesthetic orientation positively affects the aesthetic product inoovati

H4e: Aesthetic orientation has the highest effect on aesthetic innovationlicapabi
Innovation Capabilities

The link between the capabilities and the firm performance has been extensive
examined in the literature (Barney 1986a; Day 1994; Teece, Pisano, and Shuen 199%7eVerne
1984). The relationship between innovation and performance is also widely studiedtistdting
new products increase product performance (Booz and Booz 1982; Cooper and Kleinschmidt
1993; Wind and Mahajan 1997), and they are crucial for firm’s survival (Damanpour and Evan
1984; Han, Kim, and Srivastava 1998; Hurley and Hult 1998). However the relationship between
innovation capabilities and product innovations are not examined in detail. Innovation
capabilities are very important for developing product innovations for seeasns. The
innovation capabilities enable the firm to transform its knowledge into new productsuifaet
technological developments enable the firms to re-engineer existing proddgisduce me-
too products in a short time. High intellectual property piracy levels makentharder for the
firms in several countries where patents do not provide protection against corapetit
Decreasing product life cycles require continuous and rapid innovation developtient. T
increases the importance of the capabilities of the firms that leadsdaeapiproducts
innovations. These conditions emphasize the continuity and the speed of developing new
products more than the products themselves.

The resource-based view of the firm looks at organizations in terms of theircesand
capabilities rather than in terms of their products (Wernerfelt 1984). Ciipalof the firm are

the determinants of firm performance; thus firms compete on their cajgahisither than
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innovations (Prahalad and Hamel 1990). Rapidly changing environments mandsi® firm
modify and reshape their capabilities that lead to rapid and flexible product ilmmsv@ieece
and Pisano 1994). Capabilities to create the required innovative responses become more
important, when time-to-market and timing are critical, the rate of tegfital change is rapid,
and the nature of future competition and markets are difficult to determinee(Fesano, and
Shuen 1997).

Technological innovation capabilities are expected to have the highest pdéetien
technological innovations since they are one-to-one related. The marketiira®eations are
designed for new or emerging markets. Technological innovation capalidaysontribute to
developing product innovations by addressing the need for a technological productoin new
emerging markets. Thus technological innovation capabilities are edgedhave a positive
effect on market-based innovations. Aesthetic innovations are about how a product looks
whereas technological innovations are about how products perform. A laptop computer’s
performance is mainly based on its technological features rather tharpigsostelor. Thus
technological innovation capabilities that enable the firm to produce innovations about
technological innovations are not expected have an effect on aesthetic innovations.

H5a: Technological innovation capability positively affects technologi@alymt
innovations.

H5b: Technological innovation capability does not affect aesthetic prothmtations.

H5c: Technological innovation capability positively affects market-basealipt
innovations.

H5d: Technological innovation capability has a higher positive effect on techeallogi

innovation than the effect of aesthetic and market-based innovation capabilities.
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Aesthetic innovation capabilities are expected to have the highest posiieecstt
aesthetic innovations due to their one-to-one match. Since aesthetic product amadees not
contribute to product performance, aesthetic innovation capability is not expecteditout®nt
to technological product innovations. Aesthetic innovation capabilities may contigbute
developing product innovations by addressing need for an aesthetically inngvatuet in
new or emerging markets for new and emerging markets. Thus aesthetic mmoagthbilities
are expected to have a positive effect on market-based innovations.

H6a: Aesthetic innovation capability does not affect technological product inoasat

H6b: Aesthetic innovation capability positively affects aesthetic product inoasat

H6c: Aesthetic innovation capability positively affects market-based ptaaoovations.

H6d: Aesthetic innovation capability has a higher positive effect on aesttabvation
than the effect of technological and market-based innovation capabilities.

Market-based innovation capabilities are expected to have the highest pdtvere
market-based innovations due to their one-to-one match. Market-based innovatiolitiegpabi
enable the firm to develop product innovations for the new and emerging markets. These
innovations may be aesthetic and/or technological. Thus market-based innovatinlitiezspa
may have a positive effect on aesthetic and technological innovations. Thus it can be
hypothesized that;

H7a: Market-based innovation capability positively affects technologiodiuat
innovations.

H7b: Market-based innovation capability positively affects aesthetic prothmtations.

H7c: Market-based innovation capability positively affects market-basehligrr

innovations
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H7d: Market-based innovation capability has a higher positive effect on maded-b
innovation than the effect of technological and aesthetic innovation capabilities.
Product Innovations

There is a vast amount of literature stating the positive relationship lmeprestuct
innovations and performance. Product innovations have been shown to be determinants of firm
performance (Booz and Booz 1982; Cooper and Kleinschmidt 1993; Wind and Mahajan 1997),
survival in the market (Damanpour and Evan 1984; Han, Kim, and Srivastava 1998; Hurley and
Hult 1998), economic growth (Sorescu, Chandy, and Prabhu 2003), and competitive advantage
(Lawson and Samson 2001; Porter 1990; Teece, Pisano, and Shuen 1997). New products provide
approximately one-third of firms’ profits (Sivadas and Dwyer 2000) and fortepeof their
sales in the past five years (Schmidt and Calantone 2002). Thus it can be hypbthesize
product innovations have positive effects on product performance and firm performance

H8a: Technological product innovation has a positive effect on product performance.

H8b: Technological product innovation has a positive effect on firm performance.

H9a: Aesthetic product innovation has a positive effect on product performance.

H9b: Aesthetic product innovation has a positive effect on firm performance.

H10a: Market-based product innovation has a positive effect on product performance.

H10b: Market-based product innovation has a positive effect on product performance.
U.S. - China Comparison

Even though there are several studies testing the market orientation iendieuntries
(DeshpandE and Farley 1998; DeshpandE, Farley, and Webster 1993; Pitt, Caruanethand Be
1996; Savitt 1999), cross-country comparisons between countries on the effects of market

orientation is very limited.
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This study aims to uncover differences between the effects of marketbdenn free
economies and transition economies. Findings indicate that in a transition econokey, ma
orientation does not appear to have a direct impact on sales growth or return on invé&ngent (
and Luo 2000). It is found that U.S. managers generally show higher levels of andecustom
orientation than their Asian counterparts (Huff and Kelley 2005). These findidigsiie the
levels and the effects of market orientation may differ across countries.

It may be expected that the free market economies would utilize markeabaeritetter
than the transition economies since they have more experience in a competitimeneent that
forces them to monitor and respond to their competitors. They are also more inclined to
understand the needs of the customers. On the other hand, the effects of markeborientati
would be similar in economically similar countries. Findings show that thesiemarket
orientation are similar in the U.S. and Scandinavia (Selnes, Jaworski, and Kohli 1996)AThe C
Factbook also indicates that U.S. and Scandinavian countries are similar in téngis of
economic freedom and GDP per capita.

Another comparison between Hong Kong and Mainland China (Sin et al. 2003) supports
the argument that the country/economic context influences the effect of roaekeation. Hong
Kong is a market-driven economy and it is ranked highest in the world at the 2011 index of
economic freedom. On the other hand, China’s economy is undergoing a transition from a
planned to a market-driven system (Sin et al. 2003) and it ranks 135th at the 2011 index of
economic freedom among 179 countries listed. For comparison purposes, U.S. ranks 9th (Table
2) in the index of economic freedom. The GDP per capita differences also sholeigakong

and Mainland China have significant economic differences. The results of thisretighte that
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market orientation has a higher effect on business performance indremraes (Sin et al.

2003).

Table 2: Country Differences

Index of Economic

GDP Per Capita Gini Coefficient
Freedom
Score Rank Score Rank Score Rank
uU.S. 77.8 9 $47,200 11 45 39
China 52 135 $7,600 126 41.5 52

Table 3: Country Differences - Descriptive Statistics

Std Number
Minimum Maximum Mean o of
Deviation .
Countries
Index of Economic 0 89 7 58 7 14 179
Freedom
GDP Per Capita $300 $179,000 $16,018 $20,567 228
Gini Coefficient 23 70.7 39.9 10 136

There are significant economic differences between U.S. and China. As Sedid 2,
U.S. is a free market economy that ranks 9th at the index of economic freedom howeaas Chi
undergoing a transition from a planned to a market-driven system (Sin et al. 2003pakd i
135th at the index of economic freedom. Thus the U.S. firms are expected to utilize custome
and competitor orientation better than Chinese firms.

H1la: Customer orientation has a higher effect on market-based innovation gaabilit
the U.S. compared to China.

H11b: Customer orientation has a higher effect on market-based product innovation in

the U.S. compared to China.
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H11c: Competitor orientation has a higher effect on market-based innovation icapabil
in U.S. compared to China.

H11d: Competitor orientation has a higher effect on market-based product innovation in
U.S. compared to China.

The aesthetic features of a product are about the exterior looks, which do not contribute
to its performance. Thus, compared to technological features, aesthetiedfeamtuless essential
to the customers since they are not closely connected to product performanstoniec who
would like to buy a laptop computer, would want secure first the performance $esiteraeeds
such as the processing speed or storage space. Paying extra for a betteeldekimgusually
becomes a secondary need. Priority of performance becomes more apparent whemthe inc
level decrease. When a person has a tight budget and in need of a well functioning laptop
computer, she would be more likely to choose function over form. Thus aesthetic innovations are
expected have a smaller effect in countries where the income is lovggrodAindicator of per
person income in a country is GDP per capita which is the gross domestic product divided by
population. Table 2 indicates that there is a striking difference betweennd.Shaa. The
GDP per capita in the U.S. is $47,200 vs. $7,600 in China. U.S. is 11th where China is 126th
among 228 countries. These statistics are obtained from the CIA Factbook anuhtines are
ranked from high to low in their GDP per capita. The descriptive statistics ab?dt0 GDP
per capita estimates are provided in Table 3.

Income distribution needs to be taken into consideration while interpreting the
differences between countries. The Gini coefficient is a popular and wisletyindex for
measuring income distribution and inequality (Yitzhaki 1983). Gini auefits indicate that U.S.

and China are similar in their scores (45 vs. 41.5) and ranking (39 vs. 52) where Ug8tlys sl

39



more unequal in terms of income distribution since a lower Gini Coefficient teditaver
equality. Due to the similarity in Gini coefficients and striking diffeem GDP per capita,
aesthetic product innovations are expected to have a higheraifpobduct performance in U.S.
compared to China. An opposite effect is not expected for technological innovationsebttea
technological features of a product determine product’s performance thessardial for the
customers in both U.S. and China.

H12: Aesthetic product innovation has a stronger effect on product performance in U.S.
compared to China.

Market-based innovation capability is the ability of the firm to develop innovative
products for new and emerging markets. These new products may include technological or
aesthetic innovations. In other words, the managers may choose to utilizenianket-based
innovation capability to develop aesthetic and/or technological product innovationstioratid
developing market-based product innovations. If aesthetic innovations affect product
performance better in a certain country, the managers would be more inclined toraaektte
based innovation capability towards developing aesthetic product innovations coropared t
developing technological product innovations. As hypothesized in H12, compared to the U.S., in
China, aesthetic innovations are expected to have a smaller effect on produotgecé. In
this case, it would be less beneficial for the Chinese managers to usedtiait-based
innovation capabilities for developing aesthetic product innovations compared to their U.S
counterparts. On the other hand, lower returns to aesthetic product innovations, makes it
beneficial for the Chinese managers to channel their market-based innovptbiiittas
towards technological innovations more than their U.S. counterparts. This is due todaeoal|

of limited resources (time and capabilities) for optimum outcomes. Since thes€hmanagers
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are expected to use market-based innovation capabilities less on devedspiegi@innovations,
they can use these capabilities more on developing technological innovations, compaied to the
U.S. counterparts.

As discussed in H11, customer and competitor orientations are expected to have a higher
effect on their matching innovation capability (market-based innovation cappioilthe U.S.
compared to China. This is due to the higher experience of the U.S. firms in a fke¢ mar
economy. This higher effect is expected to exist between market-basedimmaepability and
it's match that is the market-based product innovation. Thus it can be hypothesized that:

H13a: Market-based innovation capability has a higher effect on technologicaltproduc
innovation in China compared to the U.S..

H13b: Market-based innovation capability has a lower effect on aesthetic product
innovation in China compared to the U.S..

H13c: Market-based innovation capability has a lower effect on market-baskatpr

innovation in China compared to the U.S..

Model 2
Strategic Orientations as the Antecedents of Market Knowledge Compertce: A

Comparison Between U.S. and Chinese Firms

Conceptual Framework and Hypothesis

The conceptual framework of Essay 1-Model 2 represented in Figure 3 is a part of t

Essay 1 conceptual framework on Figure 1.
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Customer Orientation

As discussed in Essay 1 Model 1, aesthetic trends follow a wave like pattern that
increases with time, becomes popular and after becoming mainstream, digsdbyitDaie to
the fragile and self-destructive nature of the trend, it is criticgh@®firm to act in the window
of opportunity when the trend is about to take off. A close contact with the customers ¢nable
firms to find out the aesthetic design features valued by the customers aachanpthese
features into new product concepts. Customer orientation provides a close relatiotisthp wi
customer that enables the firm to monitor customer trends and respond to them whiheltire w
of opportunity is open. This significantly contributes to building aesthetic innovatiohiligpa

Customer orientation may also have a positive effect on technological innovation
capabilities because customer focus may reveal the need for a new technalogy or
improvement in an existing technology. In these cases knowledge gathered framecsisnay
have a positive effect on technological innovation capabilities. The rapid change in the
technological innovations in the markets makes it more important for the firms tctamder
their customer needs and determine which type of technology to invest in. Thus it can be
hypothesized that:

Hla: Customer orientation positively affects technological innovation cégabil

H1b: Customer orientation positively affects aesthetic innovation capability.

Market knowledge competence can be defined as a series of activitigsribeate and
integrate market knowledge and it has three components that are (1) customiedge
process, (2) competitor knowledge process, and (3) Marketing-R&D intéticaned Calantone
1998). Customer and competitor knowledge processes such as the customer and competitor

orientation have an external emphasis whereas marketing-R&D interfaan imasrnal
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emphasis that involves the communication and cooperation between marketing and R&D
function. Since this study focuses on the customer and competitor related cengteuct
antecedents and consequences customer and competitor knowledge processesgatethvest
The cooperation between functions and their effects are examined in Essay 2.

Customer knowledge process can be defined as the set of behavioral adiafties t
generate knowledge pertaining to customer’s current and potential need Yopeodeact and it
is anchored on the twin domain of customer orientation (Li and Calantone 1998). Even though
customer orientation and customer knowledge processes are relatede thigfggent concepts.
Customer orientation indicates the general focus of the firm on customersas customer
knowledge process covers the behavioral activities that are the acquisiggpretation and
integration of customer knowledge (Li and Cavusgil 1999). Thus, the focus of the firm ttat i
customer orientation would be expected to have a positive effect on customer kygopriecess
that is related to put this knowledge into use for developing products. Since there i®-@nae-
match between customer orientation and customer knowledge process, custonaioorisnt
expected to have the highest effect on customer knowledge process. Even though castbmers
competitors both affect the firm, they are different entities. More impoyttng firm needs to
put additional effort to focus on competitors while focusing on its customers.

Competitor knowledge process involves the set of behavioral activities thaatgsner
knowledge about competitors’ products and strategies (Li and Calantone 1998). Siace the
activities are different from customers, firm’s focus on customers doeeocessarily contribute
to competitor knowledge process. Thus it can be hypothesized that:

H1lc: Customer orientation positively affects customer knowledge process
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Figure 3: Essay 1 Model 2 Conceptual Framework
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H1d: Customer orientation does not affect competitor knowledge process.

Hle: Customer orientation has the highest effect on customer knowledgesproces
Competitor Orientation

As discussed in Essay 1 Model 1, the high cost of technological innovations makes it
crucial for the firms to invest in the right technology. This increases the tamgerof
monitoring competitors and competitor orientation. Competitor orientation, that te wil
identify, analyze, and respond to competitors' actions, enables the firm to rapédly teverse
engineer and improve the technology in the market.

Competitor orientation may also enable the firm to monitor competitors’ mboees a
aesthetic innovations so that it may have a positive effect on aesthetic innoapabilites.
Since aesthetic innovations follow trends that may have a short window of opportusity, it
crucial for the firm to be aware of the competitor’s products.

H2a: Competitor orientation positively effects technological innovation catyabili

H2b: Competitor orientation positively affects aesthetic innovation capability

Competitor knowledge process involves the set of behavioral activities thaatgsner
knowledge about competitors’ products and strategies, and it is closely relateg&ditarm
orientation (Li and Calantone 1998). Competitor orientation indicates the focusfiofrthe its
competitors. In other words, it indicates the direction of the firm to a knowledgessourc
Competitor knowledge process on the other hand, involves the acquisition, interpretation and
integration of knowledge obtained from that knowledge source (Li and Cavusgil 1999). Thus,
competitor orientation can be expected to contribute to competitor knowledgesp®ioes
there is a one-to-one match between competitor orientation and competitor knowle#gs,pro

competitor orientation is expected to have the highest effect on competitor knoptedgss.
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However, due to the mutually exclusive nature of customers and competitors, tmmpeti
orientation is not expected to contribute to customer knowledge process. The relagba is t
focus on competitors does not necessarily create a chance for the firm to, actprpeet and
disseminate knowledge about customers. Thus, it can be hypothesized that:

H2c: Competitor orientation does not affect customer knowledge process.

H2d: Competitor orientation positively affects competitor knowledge process.

H2e: Competitor orientation has the highest effect on competitor knowledge process.
Technological Orientation

As discussed in Essay 1- Model 1, similar to the previous findings (Zhou, Yim, and Tse
2005) technological orientation is expected to have a positive effect on techngbogoadt
innovation. In addition to this effect technological orientation is expected to havéiaepos
effect also on technological innovation capability since the technological inmocapability is
needed to transform the knowledge resources into new products. Since there is a ene-to-on
match between technological orientation and technological innovation capabilityolagical
orientation is expected to have the highest effect on technological innovation cap@hilihe
other hand technological orientation may not necessarily contribute to aesthetations.
Allocation of the limited resources may require the firm to choose betwemmotegy and
aesthetics. Thus a firm that has a technological orientation may focus on btéthnglogical
innovations capabilities and neglect its aesthetic capabilities.

A firm can gain important knowledge about its customers and competitors while fipcusin
on the new and existing technologies. The knowledge gained about customer and cemagetitor
a result of this focus can be interpret and disseminated within the company, thimitogtto

the customer and competitor knowledge processes. For example by focusing ortitige exis
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technologies, the firm can gain important knowledge about how its customers intignabe
existing technology, how they utilize it and how can it be improved to serve their néteds be
The firms can also detect new technologies in other industries that can be uskelldssiag an
untapped customer need in their own industry. Focusing on the technological features of
competitors’ products can provide important knowledge for the firm to find out the strangths
weaknesses of its own products. Technological orientation also enables the friawark of
the emerging technology strategies of its competitors. Thus it can be rsipeththat;

H3a: Technological orientation positively affects the technological inryvaapability.

H3b: Technological orientation does not affect the aesthetic innovation capability.

H3c: Technological orientation positively affects the customer knowledgpess.

H3d: Technological orientation positively affects the competitor knowledgegsoc

H3e: Technological orientation positively affects the technological gtadoovation.

H3f: Technological orientation has the highest effect on technological inapvati
capability.
Aesthetic Orientation

As discussed in Essayl-Model 1, aesthetic orientation is important not only for
developing aesthetically innovative products but also building aesthetic dagmlfince there
is a one-to-one match between aesthetic orientation and aesthetic innovatimlity;egesthetic
orientation is expected to have the highest effect on aesthetic innovation capgdbiigver, it
does not necessarily contribute to technological innovation capabilities.

A firm’s focus on aesthetics may serve as an important source for custoder
competitor knowledge processes to acquire, interpret and disseminate knowledge about

customers and competitors. For example by focusing on the aesthetic trefids, th@ gain
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important knowledge about the emerging customer preferences that createsrajidens these
trends. In an opposite case, by examining a declining aesthetic trend, tharfigaic important
knowledge about the changes in customer tastes. Examining the aesthetic trgndsida the
firm valuable information about the similarities and differences among@etiors’ products,
and reveal important clues about competitor’s aesthetic innovation strategiest CHmulse
hypothesized that;

H4a: Aesthetic orientation does not affect the technological innovation capabilit

H4b: Aesthetic orientation positively affects aesthetic innovation cagyabili

H4c: Aesthetic orientation positively affects the customer knowledgegsoc

H4d: Aesthetic orientation positively affects the competitor knowledge gsoce

H4e: Aesthetic orientation positively affects the aesthetic product innavati

H4f. Aesthetic orientation has the highest effect on aesthetic innovation lggpabi
Innovation Capabilities

As discussed in Essay 1, technological innovation capabilities are expected thdna
highest positive effect on technological innovations since they are one-to-ateel r8lince
aesthetic innovation and technological innovation are mutually exclusive conadpisitgical
innovation capabilities that enable the firm to produce technological innovationstanepected
have an effect on aesthetic innovations. Following the same reasoning, ae@stioettion
capabilities are expected to have the highest positive effect on aesthetiations due to their
one-to-one match but they are not expected to affect technological product innovations

H5a: Technological innovation capabilities positively affect technologicalvation.

H5b: Technological innovation capability does not affect aesthetic product trorova
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H5c: Technological innovation capability has the highest effect on technolpgochict
innovation.

H6a: Aesthetic innovation capability positively affects aesthetic prodaotation.

H6b: Aesthetic innovation capability does not affect technological product innovation.

H6c: Aesthetic innovation capability has the highest effect on aesthetiicgbro
innovation.
Customer and Competitor Knowledge Processes

Acquiring and utilizing information about customers and competitors are edgecte
have an important effect on product innovations. Li and Calantone (1998) state that a customer
knowledge process enables a firm to explore innovation opportunities created gyngmer
market demand and reduce potential risks of misfitting buyer needs whereasittompe
knowledge process contributes to innovation by providing diagnostic benchmarking. Their
findings suggest that customer knowledge process and competitor knowledge pathes
positively affect new product advantage. A following study (Li and Cavusgil 199@yms
these findings in an export setting. Learning more about customers may heggeteas to
serve the needs of the customers by either generating remarkahblynosations or by
improving the existing innovations. Similarly, learning more about competitors’ godad
strategies can create innovation ideas for the firm. Thus customer and itmnkpetviedge
processes are expected to have a positive effect on product innovations.

Firms that have the competence to acquire, interpret and disseminate knowledge about
their customers are expected to understand their customers’ needs well. Rtedelcsed with
this type of understanding are expected to perform better. A similai@itean be expected for

firms who analyze the knowledge about their competitors’ products and strafégptgedy.
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This type of knowledge can enable the firm to develop products that are positiohedtihe|
market relative to the competitors that leads to higher performance. FiatBogsuggest a
positive effect of customer and competitor knowledge processes on product perfofibnance
Cavusgil 1999). Thus both customer and competitor knowledge processes are expested to h
positive effects on performance.

H7a: Customer knowledge process positively affects technological product ionovat

H7b: Customer knowledge process positively affects aesthetic product innovation.

H7c: Customer knowledge process positively affects product performance.

H7d: Customer knowledge process positively affects firm performance

H8a: Competitor knowledge process positively affects technological product fiomva

H8b: Competitor knowledge process positively affects aesthetic product innovation.

H8c: Competitor knowledge process positively affects product performance.

H8d: Competitor knowledge process positively affects firm performance
Product Innovations

As discussed in Essay 1-Model 1, there is a vast amount of literature stafpogithe
relationship between product innovations and performance. Product innovations have been
shown to be determinants of firm performance (Booz and Booz 1982; Pinto, Pinto, and Prescott
1993; Wind and Mahajan 1997), profits (Sivadas and Dwyer 2000) and sales (Schmidt and
Calantone 2002). Thus it can be hypothesized that product innovations have positive effects on
product performance and firm performance.

H9a: Technological product innovation has a positive effect on product performance.

H9b: Technological product innovation has a positive effect on firm performance.

H10a: Aesthetic product innovation has a positive effect on product performance.
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H10b: Aesthetic product innovation has a positive effect on firm performance.
Country Differences

As discussed in Essayl Model 1, country/economic context influences the effect of
market orientation and a comparison between Hong Kong and China indicates meankation
has a higher effect on performance in a market-driven/free economy than inteotrans
(comparatively less free) economy (Sin et al. 2003). The reason is thatrth@fierating in a
free economy, due to higher competition, would be more focused on their customer and
competitors. In time, with their experience of operating in a free econbeycan learn to
utilize their market orientation better.

The GDP per capita and index of economic freedom differences show that Hong-Kong
and Mainland China have significant economic differences. Similarly theigdgnificant
economic differences between U.S. and China. As seen in Table 2, U.S. is a free market
economy that ranks 9th (similar to Hong Kong that ranks first) at the index of ecdineatiom
however China is undergoing a transition from a planned to a market-driven systeshd[Si
2003) and it ranks 135th at the index of economic freedom. Due to these striking economic
differences between U.S. and China and the findings of Sin, Tse et al. (2003), themd.&rd
expected to utilize customer orientation and competitor orientation betteClhaese firms.

H1lla: Customer orientation has a higher effect on customer knowledge proitess i
U.S. compared to China.

H11b: Competitor orientation has a higher effect on competitor knowledge pnocess i
U.S. compared to China.

Customer (competitor) orientation is the general focus of the firm on its cerstom

(competitors) whereas customer (competitor) knowledge process is thedbahasfivities that
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transform that knowledge into new products and product performance (Li and Cavusgil 1999).
Since the customer and competitor processes are the behavioral counterpatterfrcursd
competitor orientations, they are closely related. Thus, like orientatians, fmay learn to

utilize their customer and competitor knowledge processes better inmadriket economy. The
findings indicate that market orientation has a higher effect on performanmepaatively

free market economies (Sin et al. 2003). Thus, customer and competitor knowledgeepr@sess
the behavioral counterparts of market orientation, are expected to have a fiegltemeproduct
performance in U.S. than in China.

H12a: Customer orientation has a higher effect on product performance in the U.S.
compared to China.

H12b: Competitor orientation has a higher effect on product performance in U.S.
compared to China.

Research Methodology
Empirical Setting

The industries used in the empirical setting are selected due theindoa
technological, aesthetic and market innovations. The data is collected prifmamliZ onsumer
Electronics, Automobile, Home Appliances and PC industries.

Consumer electronics industry is highly innovative and firms compete both in technolog
and aesthetics. The miniaturization computing power increased the funcgiohahter-smaller
mobile devices. Firms are dedicated to introduce better performing, techatiominovative,
integrated consumer electronics products that can serve multiple functoprmagbile phones
with digital cameras) (Han, Chung, and Sohn 2009). However, as the products become more

mobile, they also more visible in daily life and become a part of the consumer cutfsur@er
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electronics products evolved from being just functional devices into indicators of cansum
lifestyle (Gerson 2007). These factors increase the importance of thetmedesign of these
products and they create an incentive for the firms to be aesthetically imeovVachnology is
another important way of competing in consumer electronics industry. Highly innovative
products (e.g. introduction of iPhone) are followed by continuous innovations (e.g. iRh@w 2
3gs 4q9). Previous research also indicates that consumer the electronicy iscusttevant
environment to study both technological and aesthetic aspects of the products (Broywn 2008

The automobile industry has been studied extensively in both technological innovation
(Pauwels et al. 2004; Srinivasan et al. 2009) and aesthetic innovation areas (C@plogtamd
Ponti 2006; Hoffer and Reilly 1984). The aesthetic design of an automobile (e.g. capar, sh
etc.) and its the technological features (e.g. gas consumption, engine type deads etc.) are
important factors affecting customer preferences. The findings in thedite emphasize that
both design and technical newness are important drivers of automobile sale{EAliZO09).

The PC industry has been driven by technological innovations since the introduction of
early personal computer models. For a long period of time, the competition was based
particularly on technological innovations. These included both incremental innovations (e.g.
performance upgrades) and disruptive innovations (e.g. invention of operating sysi@ms, s
microchips etc.). Aesthetic innovations became more important at the late 199@< ueiéarct
that PC’s became similar in terms of their technological featureser{fian 2006). The success
of Apple indicates the importance of both technological and aesthetic innovations. Hhernstud
the PC industry reveals this changing emphasis on aesthetic and technalogication

(Eisenman 2006).
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The Home appliances industry is relevant in terms of technological andteesthe
innovations. Technological innovations create an important edge for companies due to the
intense competition. However home appliances, especially the more visible ¢orsspi@ces of
furniture. This contributes to the importance of aesthetic innovations. The relevdahee of
appliances industry to technological innovations (Luo et al. 2005) (and aesthetic innovations
(Gemser and Leenders 2001; Ravasi and Lojacono 2005; Yamamoto and Lambert 1994) has
been emphasized in the literature.

Sample

The constructs in the theoretical model are measured via primary suraey luaidata is
collected from firms in U.S. and China that operate in industries such as Consurtrenteec
Automobile, Home Appliances and PC Industries where both aesthetic and techhologica
innovations are important. The U.S. sample includes 288 mangers and the China sdndele inc
386 managers that have a responsibility in the development and/or launch of a new product. A
national marketing research firm was commissioned to administer the sutveS. and another
national firm in China administered the Chinese version of the survey. All respongeats
informed about the confidentiality of their responses. The purpose of the studyplzasesl
before starting the survey. The respondents received compensation from thenmaeketarch
company for their time and effort. An individual translated the survey into ChinaséheXx
individual translated this version back to English. A third person evaluated thewmi#s in the
two English versions and concluded that the items and questions have the same meaning.

Similar to the previous studies (Hultink et al. 2003) screening questions have been used
to ensure the eligibility of the companies and the managers in those comphasessdreening

guestions are as follows:
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1. Does your company have more than 25 employees?

2. Have your company developed and introduced a new product in the past 5 years?

3. Are you responsible for the development and/or launch of a new product?

4. Is your product designed to be both aesthetically pleasing and techndjogical
advanced? In other words does it need to look good and perform well at the same
time?

5. Do you have a general understanding about your company’s strategies?

6. Do you have a general understanding about your company’s current market?

Measures

Most of the items used to measure the constructs are adopted from previous studies. The
measures of aesthetics are built according to their technological quartéeyn orientation,
capabilities and innovations in the literature. These measurement items can be thend i
Appendix.

Customer Orientation and Competitor Orientation items are adopted from Narver and
Slater (1990). These measurement items have 7-point scale ranging fronatlaNto 7- To a
great extent.

Technology Orientation items are adopted from Gatignon and Xuereb (1997) and Zhou,
Yim, and Tse (2005). These measurement items have 7-point scale rangingNadrat&ll to
7- To a great extent and they cover the focus on R&D (Gatignon and Xuereb 1997) and
openness to new ideas (Zhou, Yim, and Tse 2005) that are important aspects of technology

orientation.
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Aesthetic Orientation items are adopted from the technological orientation items of
Gatignon and Xuereb (1997) and Zhou, Yim, and Tse (2005). These measurement items have 7
point scale ranging from 1-Not at all to 7- To a great extent.

Customer and Competitor Knowledge Competence items are adopted from Li and
Calantone (1998). These measurement items have 7-point scale rangirighiat at all to 7-

To a great extent.

Innovation Capabilities: Technological innovation capability and aesthetic innovation
capabilities are measured with the items adopted from Calantone, Cavusgikban@db2).

Market innovation capability measures are based on the work of Christenseovesd(B996),
Benner and Tushman (2003), and Zhou, Yim, and Tse (2005).

Product Innovation: Technological innovation measures are adopted from Gatignon and
Xuereb (1997). Aesthetic innovation measures that are about transformation andatianipéil
the product's appearance, including changes made to the shape, colors, prop@tesizds m
textures, or ornamentation (Eisenman 2006) are created according to the techhologi
innovation measures of the previous studies (Gatignon and Xuereb 1997; Zhou, Yim, and Tse
2005). The market-based innovation measures are adopted from Christensen and Boyer (1996
Benner and Tushman (2003), and Zhou, Yim, and Tse (2005).

Product Performance: The survey measures about the innovations are at the product
level so that the performances of the products were also measured in the surseyehne
were used with a 7 points scale (ranging from “Much Worse” to “Much Bgtteare used to

measure product performance.
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Analysis and Findings
Data Analysis Strategy

For both of the models, measurement testing was performed using Confirmettoy F
Analysis (CFA) in Lisrel. All of the items in the model are tested sanelbusly. Following the
established method in the literature (Fornell and Larcker 1981 ), convergentwadidit
established, as the average variance extracted for all constructeeatzs than 0.50 (diagonals
of Table 4, Table 5, Table 6 and Table 7) and discriminant validity was establistiegl, as
average variance extracted was greater than the squared correlatie@rbetwstructs as seen in
Table 4, Table 5, Table 6 and Table 7. Coefficiemélues and composite reliabilities are also
greater than 0.70 as seen in Table 8,9,10 and 11 that includes the measurement macke| statist

The measurement equivalence test was applied in three steps; (1) testmogastrained
two group CFA, (2) testing a constrained model by constraining the loadings witiseto the
factors to be equal between two groups, and (3) testing the significance of the Ghi-squa
difference between the constrained and unconstrained models.

For the first model, the chi-square difference between the unconstrained model (Chi
square= 2361; df: 988) and the unconstrained model (Chi-square= 2391, df: 1011) was not
significant (chi-square difference = 30, df difference: 23, p > .05) suggestinbehat t
measurements used for the constructs were not statistically differeeiglnet).S. and China.

For the second model, the chi-square difference between the unconstrained riedel (C
square= 2323.9; df: 922) and the unconstrained model (Chi-square= 2356.5; df: 944) was not
significant (chi-square difference = 32.6, df difference: 22, p > .05) suggestingeha

measurements used for the constructs were not statistically differeeiglnet).S. and China.
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For both of the models, two-group structural equation modeling with the maximum
likelihood estimation method was used to test the hypotheses. Two-group stremqiiatadn
analysis enables the researchers to compare the relative effectstafatengithin and between
countries. The standardized estimates are useful for comparing theerefégcts (i.e., /BSs)
within a country while the unstandardized estimates are used to comparedtseasifess
countries (Calantone, Schmidt, and Song 1996). The between-country differencestedrimte
four steps; (1) testing an unconstrained model, (2) testing a constrained modestrgining
relationships between constructs to be equal between two countries, (3) tessmgnificance
of the chi-square difference, and (4) if the chi-square difference is sagtificonducting an LM
test to see which constraints need to be freed, meaning they are different betwveeasc

In the first model, the chi-square difference between the constrained model (Chi-
Square=224.2; df=75) and the non-constrained model (Chi-Square=89.9; df=44) was significant
(chi-square difference = 134, df difference: 31, p < .05) suggesting that therfeasndes
between the models. The LM test results revealed that freeing somecoh#itaints in a
particular order (Table 16) will significantly improve model fit, indicatthgt these constraints
are not equal between two countries.

In the second model, the chi-square difference between the constrained model (Chi-
Square=192.3; df=70) and the non-constrained model (Chi-Square=53.2; df=36) was significant
(chi-square difference = 139.1, df difference: 34, p < .05) suggesting that theréesencies
between the models. The LM test results revealed that freeing somecoh#itaints in a
particular order (Table 21) will significantly improve model fit, indicatthgt these constraints

are not equal between two groups.
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The within-country differences between parameters were tested in two(&deps
checking the standardized parameters whether the hypothesized diffenestg?) if some
differences exist, checking whether these differences are stdljssiignificant. The
significance is tested by; (a) constraining the hypothesized pananhet equal within a country,
(b) executing an LM test to see whether freeing some of the constremgarticular order will
significantly improve model fit (Table 17 and Table 22).

Model 1 - Results
Hypothesis 1-4: Strategic Orientation & Innovation Capabilities

As stated in Table 14 customer orientation has a positive effect on market innovation
capability both in U.S.f(= .18, p < 0.01) and in Chinfd € 0.10, p < 0.01) supporting H1c.
However other effects of customer orientation are not significant eitheBinodin China
samples. The univariate increments in Table 17 indicate that in U.S. firmdettteoéf
customer orientation on market-based innovation capability is not significariéyedif than the
effect of technological orientation (p=0.10) or the aesthetic orientation (pretijng H1le. On
the other hand, in China, the effect of customer orientation on market orientatiarfisasigly
different than the effect of technological orientation (p=0.00) or the effesthetic orientation
(p=.01), however the standardized effect of technological orientd#ien32) and aesthetic

orientation § = .28) is greater than the effect of customer orientafien.(0), refuting Hle.
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Table 4: U.S. Squared Correlations and AVE's (Diagonals) - Essay 1 Model 1

Variable 1 2 3 4 5 6 7 9 10 11 12
1 Customer Orientation 817
2  Competitor Orientation 301 .707
3  Technological Orientation 384 510 .823
4 Aesthetic Orientation 311 543 .637 .890
g Market-Based Innovation 559 497 733 554 859
Capability
g rechnological Innovation 262 489 582 714 734 799
Capability
;7 Aesthetic Innovation 364 452 594 563 .684 .681 .769
Capability
8 Market Product Innovation 271 404 653 501 .721 610 596 .810
g  rechnological Product 235 486 507 .654 573 741 .640 .624 .856
Innovation
10 Aesthetic Product Innovation 245 507 449 477 520 552 651 548 642 .758
11 Product Performance 266 269 355 299 321 307 .346 336 .334 317 .792
12 Firm Performance 176 182 293 256 251 267 .308 .289 257 .255 615
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Table 5: China Squared Correlations and AVE's (Diagonals) - Essay 1 Model 1

Variable 1 2 3 4 5 6 7 9 10 11 12
1 Customer Orientation .735
2  Competitor Orientation 280 .592
3  Technological Orientation 352 536 .680
4 Aesthetic Orientation 325 423 590 .777
5 Market-Based Innovation 550 319 404 453 723
Capability
g lechnological Innovation oo 395 476 549 677 775
Capability
7  Aesthetic Innovation 268 336 436 411 529 591 742
Capability
8 Market Product Innovation 211 288 .387 .383 457 524 504 .713
g lechnological Product 161 296 338 445 394 585 440 613 .801
Innovation
10 Aesthetic Product Innovation 114 223 261 .301 .333 410 .349 465 520 .729
11 Product Performance .064 .100 .106 .091 .118 .133 .129 .166 .142 .095 .640
12 Firm Performance 104 .099 .116 .114 .163 .164 132 .174 174 112 629
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Table 6: U.S. Squared Correlations and AVE's (Diagonals) - Essay 1 Model 2

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1 Customer Orientation .816
2  Competitor Orientation 301 .707
3 Technological Orientation .384 510 .829
4  Aesthetic Orientation 311 .543 .637 .890
5 1echnological Innovation 308 .437 .738 554 .85
Capability
6 Aesthetic Innovation Capability 262 489 582 .714 .734 .793
7 Technological Product Innovation .271 .404 .653 .501 .721 .610 .810
8 Aesthetic Product Innovation 235 .486 .507 .654 573 .741 .624 .856
9 Product Performance 266 .269 .355 .299 .321 .307 .336 .334 .792
10 Firm Performance 176 .182 293 .256 .251 .267 .289 .257 .615 .847
11 Customer Knowledge Process 527 335 .496 .428 503 .466 466 .387 .307 .258 .802
12 Competitor Knowledge Process 300 .602 .491 .498 533 .552 493 .494 303 .229 .533
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Table 7: China Squared Correlations and AVE's (Diagonals) - Essay 1 Model 2

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1  Customer Orientation 735
2  Competitor Orientation 280 .591
3 Technological Orientation 352 .536 .680
4  Aesthetic Orientation 325 423 590 .777
5 rechnological Innovation 238 319 424 453 723
Capability
6 Aesthetic Innovation Capability 266 .398 .476 .549 .677 .775
7 Technological Product Innovation .211 .288 .387 .383 .457 524 .718
8 Aesthetic Product Innovation 161 296 .338 .445 .394 585 .613 .801
9 Product Performance .064 .100 .106 .091 .118 .133 .166 .142 .632
10 Firm Performance 104 099 .116 .114 .163 .164 .174 .174 .629 .763
11 Customer Knowledge Process 340 245 379 .361 .446 433 .460 .334 .100 .144 742

12 Competitor Knowledge Process 311 429 445 480 561 590 472 .408 .118 .152 570 .723
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Table 8: Measurement Model U.S. - Essay 1 Model 1

t- Cronbach’s Internal
Construct Name Item Loading Value u Composite AVE
Reliability

CustO1 0.87 18.42

Customer Orientation  CustO2 0.91 19.58 0.93 0.93 0.82
CustO3 0.93 20.45
CompO1 0.72 13.66

Competitor Orientation CompO2 0.90 19.11 0.87 0.88 0.71
CompO3 0.89 19.00
TecOl1 0.92 20.52

Tgﬁ%“n‘:;%ﬁa' TecO2 093 2072 093 093  0.82
TecO3 0.87 18.61
AestOl  0.93  20.69

Aesthetic Orientation AestO2 0.95 21.68 0.96 0.96 0.89

AestO3 0.95 21.77

Technological TecInC1 0.91 20.16
Innovation Capability TecInC2 0.93 20.62 0.95 0.95 0.86

TecInC3 0.94 21.36

AestInC1 0.92 20.45
AestInC?2 0.90 19.45 0.92 0.92 0.80

AestInC3 0.86 18.05

MinC1  0.88  18.69
Market-Based 0.91 091 077

Innovation Capability m:zgg 888 gg%

TecPrinl 0.88 18.80

Aesthetic Innovation
Capability

Technological Product recprin2 092 2041 0.93 093 081
TecPrin3 0.90 19.66
Aesthetic F_’roduct AestPrinl  0.93 20.72 0.92 0.92 0.86
Innovation AestPrin2  0.92 20.28
Mprinl 0.83 16.90
Market-Based Product
" Mprinz 086  17.96  0.90 090 076

Innovation
Mprin3 0.92 19.98

ProdPerfl 0.89 18.90

Product Performance ProdPerf2  0.89 18.72 0.89 0.88 0.79
FirmPerfl 0.92 20.15
) FirmPerf2 0.95 21.38
Firm Performance ErmPerf3  0.94 2132 0.96 0.96 0.85

FirmPerf4  0.87 18.63
Chi Square: 1000 P-value=0.00 CFI= 0.99 RMSEA=0.060
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Table 9: Measurement Model - China Essayl Model 1

, Internal
Construct Item Loading t Cronbach’s Composite AVE
Name Value o L
Reliability
Customer CustO1 0.84 19.58
Orientation CustO2 0.9 21.97 0.89 0.89 0.73
CustO3 0.83 19.31
Competitor CompO1 0.70 14.88
Orientation Comp0O2 0.74 16.12 0.81 0.81 0.59
CompO3 0.86 19.86
Technological TecO1 0.87 21.05
Orientation TecO2 0.89 21.75 0.85 0.86 0.68
TecO3 0.70 15.34
Aesthetic AestO1 0.91 22.74
Orientation AestO2 0.92 23.48 0.91 0.91 0.78
AestO3 0.81 18.82
Technological TecInC1 0.82 19.40
Innovation TecInC2 0.87 21.09 0.88 0.89 0.72
Capability TecInC3 0.86 20.63
Aesthetic AestIinC1 0.89 22.25
Innovation AestInC2 0.89 22.33 0.91 0.91 0.77
Capability  AestinC3 0.86 20.77
Market-Based MinC1 0.79 18.35
Innovation MinC2 0.90 22.43 0.89 0.9 0.74
Capability MinC3 0.89  21.88
Technological TecPrinl 0.79 18.36
Product TecPrin2 0.84 19.82 0.89 0.88 0.71
Innovation TecPrin3 0.90 22.27
Aesthetic  AestPrinl  0.90  22.48
Product 0.89 0.89 0.80
Innovation  AestPrin2 0.89 22.03
Market-Based Mprinl 0.84 19.64
Product Mprin2 0.84 19.80 0.89 0.89 0.73
Innovation Mprin3 0.88 21.11
Product ProdPerfl 0.80 17.86
Performance ProdPerf2 0.80 17.92 0.78 0.78 0.64
FirmPerfl 0.84 20.06
Firm FirmPerf2 0.92 23.29
Performance FirmPerf3 0.91 23.08 0.93 0.93 0.76
FirmPerf4 0.82 19.55

Chi Square: 1184 P-value=0.00 CFI= 0.99 RMSEA=0.060
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Table 10: Measurement Model U.S. Essay 1 - Model 2

. t- Cronbach’s Internall
Construct Name ltem Loading Composite  AVE
Value o A
Reliability
c CustO1 0.88 18.58
Oriﬁ?;}g; CustO? 0.90 1952 0.93 0.93 0.82
CustO3 0.93 20.50
. CompO1 0.72 13.72
gﬁr;nptzi'it(;’r: CompO2  0.89 1892  0.87 0.88 0.71
CompO3 0.90 19.37
Technological TecO1 0.92 20.44
g‘iie”n‘iaot?o'ﬁa TecO2 093 2072 093 0.94 0.83
TecO3 0.88 18.70
Aestheti AestO1 0.93 20.70
Or?esrtltaetffn AestO2 095 21.67 0.96 0.96 0.89
AestO3 0.95 21.78
Technological TecInC1 0.91 20.14
Innovation TecInC2 0.93 20.67 0.95 0.95 0.86
Capability TecInC3 0.94 21.32
Aesthetic AestinC1 0.92 20.47
Innovation AestInC2 0.90 19.43 0.92 0.92 0.79
Capability AestInC3 0.85 18.03
Technological TecPrinl 0.88 18.95
Product TecPrin2 0.92 20.44 0.93 0.93 0.81
Innovation TecPrin3 0.90 19.49
Aesthetic Product AestPrinl 0.93 20.73
Innovation AestPrin2 0.92 20.18 0.92 0.92 0.86
Product ProdPerfl 0.89 18.84
Performance ProdPerf2 0.89 18.67 0.89 0.88 0.79
FirmPerfl 0.92 20.19
Firm FirmPerf2 0.95 21.40
Performance FirmPerf3 0.94 21.31 0.96 0.96 0.85
FirmPerf4 0.87 18.61
Customer CustKnowl 0.87 18.32
Knowledge CustKnow? 091 19.93 0.89 0.89 0.80
Process
Competitor CompKnOW1 0.89 19.07
Knowledge CompKnow2  0.90 19.41 0.92 0.92 0.80
Process CompKnow3 0.89  19.04

Chi Square: 917 P-value=0.00 CFI= 0.99 RMSEA=0.059
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Table 11: Measurement Model China Essay 1 - Model 2

, Internal
Construct ltem Loading t Cronbach’s Composite AVE
Name Value a L
Reliability
Customer CustO1 0.84 19.64
Orientation CustO2 0.9 21.91 0.89 0.89 0.73
CustO3 0.83 19.41
Competitor CompO1 0.71 16.26
Orientation Comp0O2 0.74 16.22 0.81 0.81 0.59
CompO3 0.85 19.68
Technological TecO1 0.87 21.03
(e)‘iie“n‘iaot%ﬁa TecO2 0.80 2177 085 0.86 0.68
TecO3 0.70 15.34
Aestheti AestO1 0.91 22.74
Or?esr:taet?:n Aest02 092 2344 0091 0.91 0.78
AestO3 0.81 18.86
Technological TecInC1 0.84 20.13
Innovation TeclnC2 0.86 21.72 0.88 0.89 0.72
Capability TecInC3 0.85 20.32
Aesthetic AestinC1 0.89 22.23
Innovation AestInC?2 0.89 22.24 0.91 0.91 0.77
Capability  AestinC3 0.86 20.84
Technological TecPrinl 0.80 18.71
Product TecPrin2 0.85 20.19 0.89 0.88 0.72
Innovation  TecPrIn3 0.89 21.71
Aesthetic  AestPrinl 0.91 22.69
Product AestPrin2 0.88 21.69 0.89 0.89 0.8
Innovation  AestPrin3 0.82 19.41
Product ProdPerfl 0.79 17.72
Performance ProdPerf2 0.80 18.04 0.78 0.77 0.63
FirmPerfl 0.84 20.07
Firm FirmPerf2 0.92 23.28
Performance FirmPerf3 0.91 23.07 0.93 0.93 0.76
FirmPerf4 0.82 19.55
Customer  cystk1 0.81  18.72
Knowledge 0.85 0.85 0.74
Process Custk2 0.91 22.08
Competitor CompK1 0.85 20.52
Knowledge CompK2 0.85 20.29 0.87 0.87 0.69
Process
CompK3 0.79 18.3

Chi Square: 1154 P-value=0.00 CFI= 0.99 RMSEA=0.063
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Competitor orientation, on the other hand, has a positive effect on all the hypothesized
constructs. These are technological innovation capability (U.S. & Ohmad7, p < 0.05),
aesthetic innovation capability (U.B.= .15, p < 0.01 ; Ching = .14, p < 0.01), market-based
innovation capability (U.S. & Ching: = .12, p < 0.01), and market based product innovation
(U.S.:B =.25, p <0.01; Ching = .08, p <0.05), supporting hypotheses 2a, 2b, 2c and 2d. The
univariate increments in Table 17 indicate that the effect of competitor ol@nbat market-
based innovation capability is significantly different than the effect ohtdolgical orientation
(U.S.: p=0.01 China: p=0.00) and effect of the aesthetic orientation 3&04 China: p=0.00),
however the standardized effect of technological orientation (p=5.33 Ching = .32) and
aesthetic orientation (U.$:= .29 Ching3 = .28) is greater than the effect of customer
orientation (U.S. = .12 Ching = .12), refuting H2e.

Technological orientation positively effects technological innovation capail.S.:
=.70,p <0.01; Ching = .27, p < 0.01), market-based innovation capability ({$.S.:33, p <
0.01; Chinap = .32, p < 0.01), and technological product innovation (3.8.:20, p < 0.01, p <
0.01; Chinap = .19, p < 0.01), supporting hypotheses 3a, 3c and 3d. The technological
orientation has a positive effect also on aesthetic innovation capability fla=S20, p < 0.01;
China:p = .19, p < 0.01), refuting the hypothesized null effect in H3b.

In U.S. firms, the standardized effect of technological orientation on technadlogica
innovation capability[{ = .70) is higher than the effect of and aesthetic orientatien 10),
competitor orientationf(= .07) and customer orientatigh% .004). Table 17 indicates that the
effect of technological orientation on technological innovation capability msfisigntly
different than the effect of aesthetic orientation (p=0.00), customeratre@n{p=0.00), and

competitor orientation (p=0.00), H3e for U.S. firms. On the other hand, in Chinese firms, the
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effect of technological orientation on technological innovation capability is guofisantly
different than the effect of aesthetic orientation (p=0.16), refuting thddd&hinese firms.
Hypothesis 5-7: Innovation Capabilities & Product Innovations

Technological innovation capability has a positive effect on technological product
innovation, (U.S. = .42, p <0.01; Ching = .16, p < 0.01) and it doesn’t have a significant
effect on aesthetic product innovation (U.S. & Chiha:-.08, p > 0.05), supporting H5a and
H5b.

In U.S. firms, the standardized effect of technological innovation capability on
technological innovatiorB(= .42) is higher than the effect of aesthetic innovation capalfility (
=.19), and market-based innovation capability((11). Table 17 indicates that the effect of
technological innovation capability on technological innovation is significantlgreifit than the
effect of aesthetic innovation capability (p=0.04), and market-based innovationlicapabi
(p=0.02), supporting H5e for U.S. firms. On the other hand, in Chinese firms, the standardized
effect of technological innovation capability on technological innovafion.(L6) is not higher
than the effect of aesthetic innovation capabilty=(.20), and market-based innovation
capability ¢ = .32).

Aesthetic innovation capability has a positive effect on aesthetic product irmmovat
(U.S.:B = .53, p<0.01; Ching = .55, p < 0.01) and market-based innovation (Clirma:38, p
< 0.01), supporting H6b and H6c. However the latter effect is not significant in the bBesa
(B = .11, p > 0.05). The aesthetic innovation capability has a positive effect also on teiclaholog
product innovation (U.Sf = .19, p < 0.01; Ching = .20, p < 0.01), refuting the hypothesized

null effect in H6a.
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Table 12: Correlations U.S. - Essay 1 Model 1

Variable 1 2 3 4 5 6 7 8 9 10 11
1 Customer Orientation 1
2  Competitor Orientation = .549** 1
3  Iechnological 620%  714% 1
Orientation
4 Aesthetic Orientation B58**  737** .798** 1
5 Market-Based 555%  661* 859%  744% 1
Innovation Capability
6 Li%@g‘t’i'gg'gpabmty 512%  6O9% 763 845 857 1
7 ézf)t:;tl:fy'””ovat'on 603 672% 771* 750 .827* 825+ 1
8 mg;e;tg :]Od”"t 521% 636 808 708 .8AgY 781% 772% 1
9 rrl?]%rgi'gg'ca' Product  aci  go7s+ 712+ .809% .757* .861** .800** .790% 1
10 ﬁlensotcstti'gnpr‘)d”‘:t AQ5*  712%  G70%  GOL* 721% 743 80T .740%* .801%* 1
11 Product Performance 516%* .510* 5O6* B5A7* 5E7** 554* 588 580* 578 563%* 1
12 Firm Performance 419%  A27**  BA1* 506 501** .517* 555 538 507* 505 784

*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 13: Correlations China - Essay 1 Model 1

Variable 1 2 3 4 5 6 7 8 9 10 11
1 Customer Orientation 1
2 Competitor Orientation .529** 1
Technological - -
3 Orientation 593 132 1
4  Aesthetic Orientation S570**  .650** .768** 1
g Market-Based g ggoe ggie g73m 1
Innovation Capability
6 Li%@g?:gg'gpabmty 516% .631* 690 .741** 823 1
7 ézf)t:;ﬂfy'””o"a“on 518%  580% .660%* .641% 727 .769% 1
8 mg;e;tg LOd”Ct ABO**  B37F G2 G19%*  676*  724%  710%* 1
9 rrl?]%rgi'gg'ca' Product 4o1s 54se 581+ 667+ 628 7657 663 .783% 1
10 ﬁlensotcstti'gnpr‘)d”“ 337%  A72%  B511* BAQ*  B7T* G40 591  682% 721% 1

11 Product Performance 253** . 317** .325%* .301** .344* 365 .359** 407** .377** .309** 1
12 Firm Performance 323*% . 314**  341** .338** .404** .405** .364** .417** 417** .334** 793**
*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 14: Model 1 Results - Structural Equation Parameter Bfmates Standardized,

Unstandardized, t-Values

Technological Aesthetic Market-Based
Independent : . .
variables Country Innovap_on Innovap_on Innovap_on
Capability Capability Capability

Customer uU.S. .04 .04 (1.34) .02 .02 053 .18** .18 4.78
Orientation  China .04 .04 (1.34) .02 .02 053 .10** .10 2.54
Competitor  U.S. .07 .07 (2.10) .15 .15 4.33 .12* .12 3.21
Orientation  China 07 .07 (2.10) .14** 15 433 .12* 12 3.21
Technological U.S. 70** 69 (14.5) .20 .20 4.93 .33** .32 7.21
Orientation  China 27 27 (4.99) .19 20 4.93 .32* 32 7.21
Aesthetic U.S. A0* .10 (2.07) .55** 53 14.1 .29** 28 6.64
Orientation  China A42** 43 (8.30) .52** 53 14.1 .28** .28 6.64
2 U.S. .739 722 .656

R China 523 622 515
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Table 14 (cont’d)

Independent variables
Customer Orientation
Competitor Orientation
Technological Orientation

Aesthetic Orientation

Technological Innovation
Capability

Aesthetic Innovation
Capability

Market-Based Innovation
Capability

Technological Aesthetic Product
Country ) .
Product Innovation Innovation
u.s.
China
u.s.
China

U.S. 207 .20 6.00
China .19 .20 6.00

U.S. 21%* .20 6.59
China 20%* .20 6.59
U.S. A2Fx 42 7.19 -.08 -.08 -1.91
China  .16** .16 3.05 -.08 -.08 -1.91

U.S. A9 .20 4.35 53** .54 11.6
China .20** .20 4.35 .55** .54 11.6
U.S. A1 11 2.05 27 27 6.38
China  .32** .32 6.40 18** .18 4.14
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Market-Based Product

Innovation
-.03 -.03 -1.19
-.03 -.03 -1.19

25%* .25 5.69

.08* .08 1.80

.06 .06 1.28
.06 .06 1.28
A1 A1 1.63

.38** 37 5.63
52** .52 8.64
23 .23 3.88



Table 14 (cont'd)

Independent

variables Country

Technological U.S.
Product

. China
Innovation
Aesthetic U.S.
Product_ China
Innovation
Market-Based U.S.
Produc'g China
Innovation
2 u.s.
R China

Technological

Product
Innovation

.749
.604

75
.628

Aesthetic Product
Innovation

Market-Based
Product Innovation

Product
Performance
29** 28 5.09
.28** .28 5.09
26%* 25 3.92
2% 12 1.89
09* 09 1.74
09* 09 1.74
.700 .350
449 202

Firm
Performance

27 27 470
26%* .27 4.70
A9** 19 3.06
A8** 19 3.06
09 .09 1.64
09 .09 1.64

.260

235

Goodness-of-fit: Chi Squared = 114.02; p =.00017; df = 65; GFI = .973; CFIl =.993; IFI = .993; RMBEA =
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In both U.S. and Chinese firms, the standardized effect of technological innovation

capability on technological innovation (U.B.= .53, Chinaf = .55) is higher than the effect of

aesthetic innovation capability (U..=-.08, Chinap = -.08), and market-based innovation

capability (U.S.p = .21, Chinap = .20). Table 17 indicates that the effect of technological

innovation capability on technological innovation is significantly different thanftbet f

aesthetic innovation capability (U.S.: p=0.00, China: p=0.00), and market-based innovation

capability (U.S.: p=0.00, China: p=0.00), supporting H6e.

Market-based innovation capability has a positive effect on all of the innovapes, ty

that are technological product innovation (Uf5= .11, p < 0.05; Ching = .32, p < 0.01),

aesthetic product innovation (U.8.= .27, p < 0.01; Ching = .18p < 0.01), and market-based

product innovation (U.SB = .52, p < 0.01; Ching = .23, p < 0.01), supporting H7a, H7b and

H7c.

In U.S. firms, the standardized effect of market-based innovation capability katmar

based innovatior3(= .52,) is higher than the effect of technological innovation capability (U.S.:

B =.06,), and aesthetic innovation capability (UfS=.11). Table 17 indicates that, for only U.S.

firms, the effect of market-based innovation capability on market-based iroroisat

significantly different than the effect of technological innovation capal§pity.00), and

aesthetic innovation capability (p=0.00), supporting H7e for only U.S. firms.

Hypothesis 8-10: Product Innovations & Performance

Technological product innovation has a positive effect on product performance(U.S.:
.29, p <0.01; Ching = .28, p < 0.01) and firm performance (U 5= .27, p < 0.01; Ching

.26, p < 0.01), supporting H8a and H8b. Aesthetic product innovation has a positive effect on

product performance (U.3:= .26, p < 0.01; Ching = .12, p < 0.05) and firm performance
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(U.S.:p=.19, p<0.01; Ching = .18, p < 0.01), supporting H9a and H9b. Market-based
product innovation has a positive effect on product performance (U.S. & Ghn&9, p <
0.05), supporting H10a.

Hypothesis 11-13: Differences between U.S. and China

The between country univariate increments in Table 16 indicate that therensgiaasiy
difference between the U.S. and China in the effect of customer orientation lat-tresed
innovation capability (p=0.05). The unstandardized parameters indicate that cusientation
has a higher effect on market-based innovation in the p~5.18) compared to Chinfl € .10),
supporting H11a. Table 16 indicates that there is a significant differerwedrethe U.S. and
China in the effect of competitor orientation on market-based product innovation (p=0.01). The
unstandardized parameters indicate that customer orientation has a Hegtteremarket-based
innovation in the U.S(= .25) compared to Chinf € .08), supporting H11d.

There is a significant difference between the U.S. and China in the effecthutmes
product innovation on product performance (p=0.004). The unstandardized parameters indicate
that aesthetic product innovation has a higher effect on product performance in.t{fe=UZ5)
compared to Ching3(= .12), supporting H12.

Table 16 indicates that there is a significant difference between the U.Gharadin the
effect of market-based innovation capability on technological product innovation (p=0.002). The
unstandardized parameters indicate that market-based innovation capabilityidteer &ffect
on technological product innovation in Chirfia=.32) compared to the U.$. € .11),
supporting H13a. There is a significant difference between the U.S. and Chinaffe¢hefe
market-based innovation capability on aesthetic product innovation (p=0.017). The

unstandardized parameters indicate that market-based innovation capabilitpwaseffect on
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aesthetic product innovation in Chirfa< .18) compared to the U.$. £ .27), supporting H13b.
There is also a significant difference between the U.S. and China in theoéffiearket-based
innovation capability on market-based product innovation (p=0.002). The unstandardized
parameters indicate that market-based innovation capability has a loastrogffmarket-based
product innovation in Chingd(= .23) compared to the U.$. £ .52), supporting H13c.

Aesthetic orientation positively effects aesthetic innovation capalliliy.( = .55, p <
0.01; Chinap = .52, p < 0.01), market based innovation capability ({3.S.:29, p < 0.01;
China:p = .19, p < 0.01) and aesthetic product innovation (3.8.0.21, p < 0.01; Ching: =
0.20, p <0.01), supporting the hypotheses H4b, H4c, H4d. The aesthetic orientation has a
positive effect also on technological innovation capability ((S$..10, p < 0.01; Ching = .42,
p < 0.01), refuting the hypothesized null effect in H4a.

In both U.S. and Chinese firms, the standardized effect of aesthetic orientation on
aesthetic innovation capability (U.B= .55, Chingd = .52) is higher than the effect of and
technological orientation (U.8.= .20, Ching} = .19), competitor orientation (U.p= .15,
Chinap = .14), and customer orientation (UpS= .02, Ching} = .02). Table 17 indicates that
the effect of aesthetic orientation on aesthetic innovation capabilitynisicagtly different than
the effect of technological orientation (U.S.:p=0.00, China: p=0.00), customer orientation
(U.S.:p=0.00, China: p=0.00), and competitor orientation (U.S.:p=0.00, China: p=0.00),

supporting H4e.
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Table 15: Hypothesis Overview - Essay 1 Model 1

Hypothesis  Predicted Effect I;:?:égtoer? U.S. China Difference
Hla CustO->TecInC Positive No No
H1lb CustO->AestInC Positive No No
Hlc CustO->MInC Positive Yes Yes Yes
H1d CustO->MPrIn Positive No No
Hle CustO->MInC Positive/Higher  No No
H2a CompO->TecInC Positive Yes Yes
H2b CompO->AestIinC Positive Yes Yes
H2c CompO->MInC Positive Yes Yes Yes
H2d CompO->MPrIn Positive Yes Yes
H2e CompO->MInC Positive/Higher  No No
H3a TecO->TecInC Positive Yes Yes Yes
H3b TecO->AestInC Null No No
H3c TecO->MInC Positive Yes Yes
H3d TecO->TecPrIn Positive Yes Yes
H3e TecO->TecInC Positive/Higher  Yes No
H4a AestO->TecInC Null No No Yes
H4b AestO->AestInC Positive Yes Yes
H4c AestO->MInC Positive Yes Yes
H4d AestO->AestPrin Positive Yes Yes
H4e AestO->AestInC  Positive/Higher  Yes Yes
H5a TecInC->TecPrin Positive Yes Yes Yes
H5b TecInC->AestPrIn Null Yes Yes
H5c TecInC->MPrIn Positive No No
H5d TecIlnC->TecPrin  Positive/Higher  Yes No
H6a AestIinC->TecPrin Null No No
H6b AestInC->AestPrin Positive Yes Yes
H6c AestinC->MPrin Positive No Yes Yes
H6d AestIinC->AestPrin Positive/Higher  Yes Yes
H7a MInC ->TecPrIn Positive Yes Yes Yes
H7b MInC ->AestPrIn Positive Yes Yes Yes
H7c MInC ->MPrIn Positive Yes Yes Yes
H7d MInC ->MPrlIn Positive/Higher  Yes No
H8a TecPrin->PrPerf Positive Yes Yes
H8b TecPrin->FirmPerf Positive Yes Yes
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Table 15 (cont’d)

Hypothesis  Predicted Effect I;rltreedégtoer? U.S. China Difference
H9a AestPrin->ProdPerf Positive Yes Yes Yes

H9b AestPrin->FirmPerf Positive Yes Yes
H10a MPrIn ->ProdPerf Positive Yes Yes
H10b MPrIn ->FirmPerf Positive No No

Hlla CustO->MInC Higherin U.S.  Supported
H11b CustO->MPrIn Higher in U.S  Not Supported
Hllc CompO->MInC Higher in U.S. Not Supported
H1ld CompO->MPrIin  Higherin U.S.  Supported
H12 AestPrin->ProdPerf Higherin U.S.  Supported
H13a MInC ->TecPrin  Lower in U.S. Supported
H13b MInC ->AestPrin  Higherin U.S.  Supported
H13c MInC ->MPrlIn Higherin U.S.  Supported
Discussion

The results indicate several important implications. In the U.S. all of tideigro
innovation types have significant effects on product performance. This enhancestraion
literature by testing the effect of technological, aesthetic, madstd innovations all at the
same time and differentiation their effects. Technological and markettHbasovations or
technological and aesthetic innovations are tested together in the litdraveeer, to the best
of our knowledge, it is the first time that a study empirically shows the yositiect of these
three innovation types.

This study enhances the innovation and resource based view by introducing three
different types of innovation capabilities and differentiating their effédte results indicate that
innovation capabilities have different effects on product innovation types. As hygethesi
market based innovation capability has a positive effect in all-three proeestation types. On

the other hand technological innovation capability affects only technological prodagation.
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Contrary to the expectations aesthetic innovation capability contributeshtwtegical product
innovations.

The results support the hypothesis that there is a one-to-one match betwédiiespa
and product innovations that yield the highest effects. In other words, technoiogmadtion
capability has the highest effect on technological product innovation, aestineti@tion
capability on aesthetic product innovation, and market-based innovation capability ot marke
based product innovation.

The orientation-capability relationships reveal interesting reswdtshriology, aesthetic
and competitor orientations positively affect all of the innovation capabyjpigs, however
contrary to expectations, customer orientation affects only market-basedtion@agabilities.
These findings enhance the market orientation literature by (1) indi¢eihgustomer and
competitor orientations have different effects on innovation capabilities, and (Bgtitam
orientation plays an important role in building innovation capabilities. Competitanrtation
also has a direct positive effect on market-based innovations whereas custentatian does
not.

The results support the hypothesis that there is a one-to-one match betwaatiarie
and capabilities only on aesthetics and technology. In other words aestiestiatamn and
technology orientation have the highest effects on aesthetic innovation dgzatalli
technological innovation capability respectively. These findings are @anétih the one-to-one
relationship between capabilities and product innovations. Contrary to the hypathesiz
relationship, competitor orientation has a smaller effect on market-basedtion@apability
than technology orientation and aesthetic orientation. It is also important tthabteere is a

one-to-one positive direct relationship between orientation and product innovation types othe
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than the relationship between customer orientation and market-based innovatibar imaytls,
technology orientation has a positive direct effect on technological product irom\asthetic
orientation on aesthetic product innovation and competitor orientation on market-basetl produc
innovation. These findings enhance the market orientation literature by shbairlye

competitor orientation plays an important role not only on all innovation capability bygealso

the market-based innovations. This study contributes RBV and innovation litenature b
explaining that aesthetic and technology orientations have both a direciaefiea indirect

effect on product innovations through innovation capabilities.

The results indicate important differences between U.S. and China. Six alttof e
hypothesized differences are supported. Aesthetic innovation has a higlsepefproduct
performance in the U.S. compared to China. As hypothesized this difference thay tioethe
difference in the income level of the customers. The explanation may be thiaéaiha@me
level enables the customers to spend extra for the aesthetic featureasanywer income
level makes the customers focus on the basic performance features of the gitvekecfindings
contribute to the innovation literature by demonstrating that aesthetic producttionsveave
different effects on product performance in different type of economies.

There is an important distinction between U.S. and China at the effects of askelt-
innovation capability on product innovation types. As hypothesized, the market-basediamovat
capability has a higher effect on aesthetic innovation in the U.S. compared to Céunts. tb
the findings that aesthetic product innovation have a higher effect on product paderméhe
U.S.. Since aesthetic product innovation has a higher return in the U.S., managers would be more
inclined to focus their market-based innovation capabilities towards aestimet@ations more

than their Chinese counterparts. Since the payoff for aesthetic innovation isridena, as
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hypothesized, it would be better for the managers to divert the market-based amovati
capabilities towards technological product innovations more than their U.S. coustefpar
results support both of these hypotheses, creating an important distinctionnbaéstetic and
technological innovation as outcomes of market-based innovation capabilitiessiilie atso
indicate that, as hypothesized, market-based innovation capability has a higttesrefnarket-
based product innovation in the U.S. compared to China. These findings contribute to the RBV
literature by showing how the effects of organizational capabilities chaorgss countries. The
findings also enhance the innovation literature by introducing three diffepa# ¢f innovation
capabilities and how their effects differ across countries.

There are also important differences between the U.S. and China attis eff
customer and competitor orientations. As hypothesized, customer orientation ¢iasraefiect
on market-based innovation capability and competitor orientation has a higher effeckets ma
based product innovation in the U.S.. This is due to the increased utilization of market
orientation in relatively free economies. These results support the findings etf &i (2003)
that the country/economic context influences the effect of market orientationyveiotheir
findings are limited to the effect of market-orientation on performance. Tug sktends the
market orientation literature by demonstrating the effects of mariegitation on market-based
innovation capabilities and on market-based product innovations differ across countises. The
findings also complement the hypothesized higher effect of market-based ion@zgtability
on market-based product innovation in the U.S. showing a consistency in the relationships.

The one-to-one relationships between technological orientation and technological
innovation capability, technological innovation capability and technological product innovation,

and market based innovation capability and market-based product innovation differ between the
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U.S. and China. It is important to note that these one-to-one relationships have thedfighe
the U.S., however they do not have the highest effect in China. These results contrilid\e to R
and innovation literature that the degree of the relationships between one-to-onesnaathe
orientation-capability-product innovation sequence (e.g. tech orientatiomtembation
capability-tech product innovation) differs across countries.

Managerial Implications

This study has several important managerial implications by explalmengyientation,
capability, innovation, and performance relationships and laying out thergiesland
differences of these relationships between U.S. and China.

Increasing product and firm performance is one of the most important challenges of
managers. The results indicate that all three of the product innovation typeséngreduct
performance. To increase the product innovations, especially in the U.S., it would be most
beneficial for the managers to focus on the matching innovation capability Bgresxample, if
a manager wants to increase technological product innovations in the U.S., it would bé the bes
for her to enhance the technological innovation capabilities.

Since the innovation capabilities have a positive effect on product innovations, it is
important for the managers to know how to enhance them. Technology, aesthetic, andaompetit
orientations enhance all of the innovation capabilities. On the other hand, customationient
increases only the market-based innovation capabilities. The U.S. managers caectlyo di
increase the product innovations by their matching orientation types (e.g. &datorn-tech
product innovation).

The managers need to be aware of the differences between U.S. and China at the

orientation-capability-product innovation- performance relationships. Mgsiriamtly, the
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aesthetic innovations contribute less to product performance in China compared ta.the U.S
These findings are particularly important for the managers who are invaldedeloping
international innovation strategies. It is also important to note that market tiramogapabilities
contribute more to technological innovations and less to aesthetic innovations in Choasezbm

to the U.S.. The one-to-one relationships that have the highest effect in the U.S. daelgt enti
apply in China. In other words, technological orientation is not the highest contributor of
technological innovation capability in China, as technological innovation capability tisenot
highest contributor of technological product innovation, and market based innovation capability
is not the highest contributor of market-based product innovation.

Table 16: Between Country Univariate Increments - Essay 1 Model 1

Constraints to Free Chi-Square Probability
TecO -> TecInC 16.04 0
AestO -> TecInC 31.465 0
MInC -> MPrin 9.813 0.002

AestPrin-> ProdPerf 8.478 0.004
AestInC -> MPrIn 8.005 0.005
CompO -> MPrIn 6.592 0.01
MinC -> AestPrin 5.698 0.017

TecInC -> TecPrIn 7.160 0.007
MinC -> TechPrin 9.622 0.002
CustO -> Minc 3.844 0.05

Chi-Square = 227.462 df: 75 p = .0000 CFI=979, RMSEA= .078
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Table 17: Within Country Univariate Increments - Essay 1 Model 1

Significant
Difference
U.S. China U.S. China U.S. China
CustO>MktInC = TechG>MktInC 2.78 17.23 0.10 0.00 No Yes
CustO>MktInC = AestO>MktInC 210 7.98 0.15 0.01 No Yes
CompO-> MktInC = TechO-> MktinC ~ 6.42 10.90 0.01 0.00 Yes Yes
CompO>MktInC = AestO>MktInC 437 9.08 0.04 0.00 Yes Yes
CustO>MktInC = CompQ>MktInC 0.21 0.00 0.65 0.98 No No
AestO>AestInC = Tec@AestInC 35.99 11.15 0.00 0.00 Yes Yes
AestO>AestInC = Cust®AestIinC 29.73 14.77 0.00 0.00 Yes Yes
AestO>AestInC = Comp®&-AestinC 31.95 1290 0.00 0.00 Yes Yes
TechO>TechInC = Aest&TechInC 40.44 193 0.00 0.16 Yes No
TechO>TechInC = Cust&TechInC 23.24 12.88 0.00 0.00 Yes Yes
TechO>TechInC = Comp&TechinC  28.24 870 0.00 0.00 Yes Yes
AestO>TechInC = CustaTechInC 2.39 8.30 0.12 0.00 No Yes
AestO>TechInC = Comp&-TechInC 0.61 20.52 044000 No Yes
MktInC->MktPrin = TecInC>MktPrin  17.39 154 0.00 0.22 Yes No
MktInC->MktPrIin = AestiInG>MktPrin  14.67 8.95 0.00 0.00 Yes Yes
TecIlnG>MktPrin = AestinG>MktPrIn 0.13 10.89 0.72 0.00 No Yes
AestinG>AestPrin = Tecln&AestPrin  48.45 28.69 0.00 0.00 Yes Yes
AestInG>AestPrin = MktInC>AestPrin  21.01 33.69 0.00 0.00 Yes Yes
TecInG>AestPrin = MktInC>AestPrin 0.17 7.85 0.68 0.01 No Yes
TecIinG>TechPrin = Aestin&TechPrin - 440 1.86 0.04 0.17 Yes No
TecInG>TechPrIin = MktInC>TechPrin 5.35 1.72 0.02 0.19 Yes No
AestInG>TechPrIn = MktInC>TechPrin 0.03 0.03 0.87 0.86 No No
TecPrin>Prodperf = AestPri»ProdPerf 0.51 5.24 0.480.02 No Yes
TecPrin>Prodperf = MktPrir>ProdPerf 5.33 4.97 0.020.03 Yes Yes
AestPrinProdPerf = MktInG ProdPerf 254 055 0.110.46 No No

Constraints to Free Chi-Square  Probability

Model 2- Results
Hypothesis 1-4: Strategic Orientation
Customer orientation positively affects customer knowledge process flEHAS, p <
0.01; Chinap = .29, p < 0.01), supporting H1c. Customer orientation also has a positive effect
on competitor knowledge process (U.S. & Chitra.12, p < 0.01), refuting the hypothesized
null effect. As seen in the within country univariate increments Table 22, in U.S, @ustomer

orientation has a significantly different effect on customer knowledge ggdlean the effect of
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technological orientation (p= 0.01), aesthetic orientation (p= 0.00), and competittatoie
(p=0.00). Additionally, the standardized effect of customer orientation on customer ¢gewle
process{ = .45) is higher than the effect of technological orientafon (28), aesthetic
orientation § = .20), and competitor orientatiop € -.01) supporting Hle for U.S. firms.

Competitor orientation positively affects technological innovation capafliy. &
Chinap = .07, p < 0.05), aesthetic innovation capability (U.S. & CHiral4, p < 0.01), and
competitor knowledge process (U.§= .49, p < 0.01; Ching = .26, p < 0.01), supporting H2a,
H2b, H2d. Competitor orientation does not have a significant effect on customer krewledg
process (U.S. & Ching = -.01, p > 0.05), supporting H2c.

In U.S. firms, the effect of competitor orientation on competitor knowledge [waces
significantly different than the effect of technological orientation (p= Od¥sthetic orientation
(p= 0.00), and customer orientation (p= 0.00). Additionally, the standardized effechpétor
orientation on competitor knowledge procegss (49) is higher than that of technological
orientation § = .14), aesthetic orientatioff € .17), and customer orientatigh= .12)
supporting H2e for U.S. firms.

Technological orientation positively affects technological innovation capafil.S.:
=.69, p < 0.01; Ching = .27, p < 0.01), customer knowledge process (U.S. & CRira28, p
< 0.01), competitor knowledge process (UfS= .14, p < 0.01; Ching = .15, p < 0.01), and
technological product innovation (U.$:= .21, p < 0.01; Ching = .20, p < 0.01), supporting
H3a, H3c, H3d and H3e. Technological orientation also has a positive effect on aestheti

innovation capability (U.S. & Ching: = .20, p < 0.01), refuting the hypothesized null effect.
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Table 18: Correlations U.S. - Essayl Model 2

Variable 1 2 3 4 5 6 7 8 9 10 11
1 Customer Orientation 1
2  Competitor Orientation .549** 1
3  Iechnological 620% 714 1
Orientation
4 Aesthetic Orientation B558**  737** .798** 1
g lechnological ppp gere gEger 7440 1
Innovation Capability
6 ézf)t:;tl:fy'””o"a“on 512% GO0 763 845% 857 1
7 rrl?]%rmi'gg'ca' Product co1.x  g3e** 808" .708** .849** 781%* 1
8 ﬁlensotcstti'gnpr‘)d““ A85%  BO7*  712%  800% 757* 861 790%* 1
9  Product Performance  .516* .519%* 5O6* 5A7* 5E7* G54 58O 578 ]
10 Firm Performance A19%  427* B4l 506 501 517+ 538 507+ 784% 1
11 g;‘;ctgg‘ser Knowledge  oci  57gs  704% 654* .700%* .683** .683** .622%* 554% 508 1
12 gforzgsegtor Knowledge ggm  776% 701+ 706% .730% .743% 702 703 550% 479%  730%

*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 19: Correlations China - Essayl Model 2

Variable 1 2 3 4 5 6 7 8 9 10 11
1 Customer Orientation 1
2 Competitor Orientation .529** 1
3 Iechnological 593%  732% 1
Orientation
4  Aesthetic Orientation 570 .650** .768** 1
g Technological agi seme gs1v 673 1
Innovation Capability
6 ézf)t:;tl:fy'””o"a“on 516% 631 .6O0%* .741% 823 1
7 rrl?]%rgi'gg'ca' Product jcom  5g7e+ goov  610% 676 .724% 1
8 ﬁlensotcstti'gnpr‘)d”‘:t 401%*  5A4* 581* GET* 628* 765 783 1
9 Product Performance  .253* .317% 325% 301* 344* 365% 407 377 1
10 Firm Performance 323%  314% 341  338%  A04** A0S AL ALT* 793% 1
11 g:‘;ctgg‘ser Knowledge  pga 4954  g16% .601%* .668** .658% .678* 578 317  379% 1
H *
12 g;)orzgsegtor Knowledge gogwx  goger a7+ 693% .740% 768 687+ .630% 344 390+ 100

*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 20: Essay 1 Model 2 Results - Structural Equation Parameter Estimtes Standardized, Unstandardized, t-Values

Technological Aesthetic Customer Competitor
Independent variables Country Innovation Innovation Knowledge Knowledge
Capability Capability Process Process
Customer Orientation u.sS. 04 04 135 .02 .02 55 45 46 115 .12** .12 3.82
China 04 04 135 .02 .02 55 .29 29 7.13 .12** .12 3.82
Competitor Orientation u.S. .07 07 206 .14~ .14 421 -01 -01 -32 .49 49 09.87
China .07 .07 206 .14 .14 421 -01 -01 -32 .26* .25 b5.92
Technological Orientation US 69** 69 145 20 20 4.96 .28* .28 6.04 .14** .14 3.33
China 27 27 499 20** .20 4.96 .28** .28 6.04 .15** .14 3.33
Aesthetic Orientation u.S. A2** 12 257 58 58 135 .20 21 473 .17 .18 3.26
China 39%* 39 740 .49 48 111 .21 21 473 .34* 34 7.33
2 u.S. 751 744 .654 .665
R China 496 592 455 563

*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 20 (cont’d)

. Technological Aesthetic Product Product
Independent variables Country Product Innovation Performance
Innovation

.S. 21** .20 6.18
China 207 .20 6.18

Firm Performance

Technological Orientation

Aesthetic Orientation u-S. 25T 24 122

China 23 24 7.22
Technological Innovation U.S. 27* 26 583 -02 -02 -55
Capability China .25** 26 583 -02 -02 -55
Aesthetic Innovation U.S. 23** 22 503 .59 58 124
Capability China  .22** 22 503 .55* 58 12.4
Customer Knowledge U.S. A6** 16 4.54 .03 .03 .89 20 19 335 .17** .16 3.03
Process China .15 .16 454 03 .03 .89 .04 .04 .72 .15*16 3.03
Competitor Knowledge U.S. .08* .08 208 .07/ .07 177 .10~ .10 1.8 .08 .08 141
Process China  .08* .08 208 .06* .07 1.77 .10 .10 1.8 .07 .08 141
Technological Product U.S. 21** 21 352 .17 .16 2.76
Innovation China 21** 21 352 .16** .16 2.76
Aesthetic Product U.S. 18* 18 3.25 .19 .19 3.38
Innovation China A8* 18 3.25 .19 .19 3.38
5 U.S. 739 755 376 288
R China 613 632 216 252

Goodness-of-fit: Chi Squared = 99.85; p =.00214; df = 63; GFI = .976; CFl = .995; IFI = .995; RMSEA =.042
*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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In U.S. firms, the effect of technology orientation on technological innovation d&pabi
is significantly different than the effect of aesthetic orientation (p= Qdd@fomer orientation
(p= 0.00), and competitor orientation (p= 0.00). Additionally, the standardized effect of
technology orientation on technological innovation capabifity (69) is higher than the effect
of aesthetic orientatiorg (= .12), customer orientatiofi € .04), and competitor orientatiof (
= .07) supporting H3f for U.S. firms.

Aesthetic orientation positively affects aesthetic innovation capalliliy.( = .58, p <
0.01; Chinap = .49, p < 0.01), customer knowledge process (8.S.:20, p < 0.01; Ching
=.21, p < 0.01), competitor knowledge procgss (17, p < 0.01; Ching = .34, p < 0.01), and
aesthetic product innovation (U.$:= 0.25, p < 0.01; Ching= 0.23, p < 0.01), supporting H4b,
H4c, H4d and H4e. Aesthetic orientation also has a positive effect on technologoeadtion
capability (U.S.B = .12, p < 0.01; Ching = .39, p < 0.01), refuting the hypothesized null effect.

Both in U.S. and Chinese firms, the effect of aesthetic orientation on aesthetiation
capability is significantly different than the effect of technologyraagon (U.S.: p= 0.00,
China: p= 0.00), customer orientation (U.S.: p= 0.00, China: p= 0.00), and competitor orientation
(U.S.: p=0.00, China: p= 0.00). Additionally, the standardized effect of aesthetic tvienta
aesthetic innovation capability (U.B.= .58, Chinaf = .49) is higher than the effect of
technology orientation capability (U.$.= .20, Chinaf = .20), customer orientation capability
(U.S.:B = .02, Chinap = .02), and competitor orientation capability (U[S= .14, Chinap
= .14) supporting H4f for both U.S. and Chinese firms.
Hypothesis 5-8: Market Knowledge Competence & Innovation Capabilities

Technological innovation capability has a positive effect on technological product

innovation (U.S. = .27, p < 0.01; Ching = .25, p < 0.01), supporting H5a. Technological
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innovation capability does not have an effect on aesthetic product innovation (U.S. &fChina:
-.02, p > 0.05), supporting H5b.

Table 21: Between Country Univariate Increments Essay 1 Model 2

Constraints to Free Chi-Square Probability
TecO->TecInC 18.105 0
AestO->TecInC 27.887 0

CustO->CustKnow 11.263 0.001

CustKnP->ProdPerf 9.946 0.002

CompO->CompKnow 6.289 0.012

AestO->CompKnow 11.185 0.001

AestO->AestIinC 5.268 0.022

Chi-Square = 185.052; df: 70; p = .0000; CFI=985; RMSEA= .070

Aesthetic innovation capability also has a positive effect on aesthetic prodaeation
(U.S.:p=.59, p<0.01; Ching = .55, p <0.01), supporting H6b. Aesthetic innovation
capability has a significant effect on technological product innovation (B-5.23, p < 0.01,
China:p = .22, p < 0.01), refuting the hypothesized null effect.

Both in U.S. and Chinese firms, the effect of aesthetic innovation capability betaest
product innovation is significantly different than the effect of technological inrmoveapability
(U.S.: p=0.00, China: p= 0.00), customer knowledge process (U.S.: p= 0.00, China: p= 0.00),
and competitor knowledge process (U.S.: p= 0.00, China: p= 0.00). Additionally, the
standardized effect of aesthetic innovation capability on aesthetic product inonquas.:3
= .59, Chinaf = .55) is higher than the effect of technological innovation capability (B:S-:
.02, China} =-.02), customer knowledge process (UpS=:.03, Chinap = .03), and
competitor knowledge process (U.$= .07, Chinap = .06) supporting H6¢ for both U.S. and

Chinese firms.
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Table 22: Within Country Univariate Increments - Essay 1 Model 2

Constraints to Free Chi-Square Probability %llgnlflcant
ifference
U.S. China U.S. China U.S. China
CompGO>CompKnPr =
TechO>CompKnPr 6.36 576 0.01 0.02 Yes Yes

CompQG>CompKnPr = Aest&-CompKnPr 12.49 1.43 0.00 0.23 Yes No
CompQG>CompKnPr = Cust&CompKnPr 22.64 5.59 0.00 0.02 Yes No
CustO>CustKnPr = Tech&CustknPr  6.15 0.06 0.01 0.82 Yes No
CustO>CustKnPr = Aest&-CustkKnPr  13.81 14.62 0.00 0.00 Yes Yes
CustO>CustKnPr = Comp&-CustkKnPr 57.77 30.22 0.00 0.00 Yes Yes
AestO>AestinC = Tec&AestIinC 19.20 951 0.00 0.00 Yes Yes
AestO>AestIinC = Cust®AestIinC 48.15 17.30 0.00 0.00 Yes Yes
AestO>AestinC = Comp&-AestinC 37.80 10.15 0.00 0.00 Yes Yes
TechO>TechInC = Aest&TechInC 35.74 1.61 0.00 0.21 Yes No
TechO>TechInC = Cust&TechInC 56.02 40.71 0.00 0.00 Yes Yes
TechO>TechInC = Comp©&TechinC  76.08 18.08 0.00 0.00 Yes Yes
AestO>TechInC = Cust&TechInC 1.23 520 0.27 0.02 No Yes
AestO>TechInC = Comp&-TechInC 0.50 1236 0.48 0.00 No Yes
AestInG>AestPrin = Techin&AestPrin 60.88 66.43  0.00 0.00 Yes Yes
AestiInG>AestPrin = CustKnReAestPrin  76.87 76.84 0.00 0.00 Yes Yes
AestinG>AestPrin = CompKnRsAestPrin 23.25 23.89 0.00 0.00 Yes Yes
CustKnPr>AestPrin =
CompKnP¥>AestPrin 1.21 049 0.27 0.48 No No
TecInG>TechPrin = Aestin&GTechPrin - 1.56 1.23 0.21 0.27 No No
TecInG>TechPrin = CustKnPsTechPrin 494 2.68 0.03 0.10 Yes No
TecInG>TechPrin = CompKnPsTechPrin 8.73 9.56 0.00 0.00 Yes Yes
CustKnPf>TechPrin =
CompKnP¥>TechPrin 0.01 152 0.94 0.22 No No
TecPrin>Prodperf = AestPrh»ProdPerf 0.13 148 0.72 0.22 No No
TecPrin>Prodperf = CustkKnPsProdPerf 0.03 257 0.87 0.11 No No
TecPrin>Prodperf = CompKnPsProdPerf 0.30 3.35 0.58 0.07 No No
AestPrin>ProdPerf = CustKnPsProdPerf 0.01 055 0.94 0.46 No No
AestPrin>ProdPerf =

CompKnP¥>ProdPerf 0.33 025 0.57 0.61 No No
CustKnP¥>ProdPerf =
CompKnPf>ProdPerf 0.25 044 062 0.51 No No
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Customer knowledge process has a positive effect on technological product innovation
(U.S.:B =.16, p <0.01; Ching = .15, p < 0.01), product performance in U[S=(.20, p <
0.01), and firm performance (U.$.= .17, p <0.01; Ching = .15, p < 0.01), supporting H7a,
H7c and H7d for U.S. firms and H7a and H7d for Chinese firms.

Competitor knowledge process has a positive effect on technological product ionovati
(U.S. & China:p = .08, p < 0.05), aesthetic product innovation (J3S-:.07, p < 0.05; Ching
= .06, p < 0.05) and product performance (U.S. & CHira:10, p < 0.05) supporting H8a, H8b
and H8c.

Technological product innovation has a positive effect on product performance (U.S. &
China:p = .21, p < 0.01) and firm performance (U /5= .17, p < 0.01; Ching = .16, p < 0.01),
supporting H9a and H9b.

Aesthetic product innovation has a positive effect on product performance (U.S. & China:
B =.18, p <0.01) and firm performance (U.S. & Chipa:.19, p < 0.01), supporting H10a and
H10b.

The between country univariate increments in Table 21 indicate that the effect of
customer orientation on customer knowledge process differs significantly (p=h€0Ben U.S.
and China. The unstandardized parameter estimates show that the effect of cusémtadion
on customer knowledge process is higher in the B.S..46) than it is in Ching3(= .29),
supporting 11a.

As seen in Table 21 the effect of competitor orientation on competitor knowledgesproces
differs significantly (p=.012) between U.S. and China. The unstandardized parastehates
show that the effect of competitor orientation on competitor knowledge proceskas inighe

U.S. @ = .49) than it is in Ching}(= .25), supporting 11b.
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The effect of customer knowledge process on product performance differscaigjhyfi
(p=.002) between U.S. and China. The unstandardized parameter estimates show fhat the ef
of customer knowledge process on product performance is higher in th@ 5.39) than it is
in China ¢ = .04), supporting 12a.

Discussion

The results of this study provide an important insight about the antecedents and
consequences of market knowledge competence. Additionally, the differencesb@himese
and U.S. firms are examined.

In the U.S., customer knowledge process and competitor knowledge process have direct
positive effects on product performance. These results support the findingsnof Cavusgil
(1999). Competitor knowledge process contributes to both technological and aesthetic product
innovations whereas customer knowledge process contributes only to technqomicak
innovations. Aesthetic and technological product innovations in turn, increase product
performance. Thus, customer and competitor knowledge processes affect both product
performance and its antecedents that are the aesthetic and technologigetl imnovations.

These findings contribute to both marketing and innovation literature by empitestihg the
positive effects of customer and competitor knowledge processes on aesthetitannova
technological innovation and product performance.

There is a distinction between the effects of aesthetic and technologicaltionova
capabilities. Contrary to the expectations, aesthetic innovation capabilitiv@lgseffects not
only aesthetic but also technological product innovations. On the other hand, as expected,

technological innovation capability contributes only to technological product innovatio
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Table 23: Hypotheses Overview - Essay 1 Model 2

Predicted

Difference in

Hypothesis Predicted Effect Direction U.S. China Paths
Hla CustO-> TecInC Positive No No
Hlb CustO-> AestInC Positive No No
Hlc CustO-> CustKnP Positive Yes Yes Yes
Hid CustO-> CompKnP Null No No
Hle CustO-> CustknP  Positive/Higher  Yes No
H2a CompO-> TecInC Positive Yes  Yes
H2b CompO-> AestInC Positive Yes Yes
H2c CompO-> CustKnP Null Yes  Yes
H2d CompO-> CompKnP Positive Yes Yes Yes
H2e CompO-> CompKnP Positive/Higher  Yes No
H3a TecO-> TecInC Positive Yes Yes Yes
H3b TecO-> AestInC Null No No
H3c TecO-> CustKnP Positive Yes Yes
H3d TecO-> CompKnP Positive Yes  Yes
H3e TecO-> TecPrIn Positive Yes Yes
H3f TecO->TecInC Positive/Higher  Yes No
H4a AestO-> TecInC Null No No Yes
H4b AestO-> AestIinC Positive Yes Yes Yes
H4c AestO-> CustKnP Positive Yes Yes
H4d AestO-> CompKnP Positive Yes  Yes Yes
H4e AestO-> AestPrin Positive Yes Yes
HA4f AestO->AestInC Positive/Higher  Yes Yes
H5a TecInC-> TecPrin Positive Yes Yes
H5b TecInC-> AestPrin Null Yes Yes
H5c TecInC->TecPrIn Positive/Higher  No No
H6a AestInC-> TecPrIn Null No No
H6b AestInC-> AestPrIn Positive Yes Yes
H6cC AestInC->AestPrin  Positive/Higher  Yes Yes
H7a CustKnP-> TecPrIn Positive Yes Yes
H7b CustKnP-> AestPrIn Positive No No
H7c CustKnP-> ProdPerf Positive Yes No Yes
H7d CustKnP-> FirmPerf Positive Yes Yes
H8a CompKnP-> TecPrIn Positive Yes Yes
H8b CompKnP-> AestPrin Positive Yes  Yes
H8c CompKnP-> ProdPerf Positive Yes Yes
H8d CompKnP-> FirmPerf Positive No No
H9a TecPrin-> PrPerf Positive Yes Yes
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Table 23 (cont’d)

Hypothesis Predicted Effect I;:?:égtoer? U.S. China Di'r]:f;;et?;e
H9b TecPrIn-> FirmPerf Positive Yes Yes
H10a AestPrin-> PrPerf Positive Yes Yes
H10b AestPrin-> FirmPerf Positive Yes Yes
Hlla CustO-> CustKnP  Higherin U.S.  Supported

H11lb CompO-> CompKnP Higherin U.S.  Supported
H12a CustKnP-> ProdPerf Higherin U.S.  Supported
H12b CompKnP-> ProdPerf Higherin U.S. Not Supported

It is important to note that both aesthetic and technological orientations contoibute t
technological innovation capability, aesthetic innovation capability, customeildagsvprocess
and competitor knowledge process. Customer orientation has a positive effect onlioorecus
and competitor knowledge processes whereas competitor orientation contributautatee!
customer knowledge processes. These results indicate that having a cistosieontributes
to the processing knowledge about both customers and competitors. On the other hand having a
competitor focus contributes to processing knowledge about only competitors. This @ype of
distinction does not exist between aesthetic (technological) orientationsesthetic
(technological) innovation capabilities. In other words, contrary to the exijpestaaesthetic and
technological orientation contributes to both aesthetic and technological innovatarilitas.
These findings contribute to the marketing literature by testing theredhip between the
market orientation and the market knowledge competence. This study extends theannovati
literature by examining the effects of technology and aesthetic drgentan market knowledge
competence.

Five of the six hypotheses about the one-to-one relationships are supported. These
findings indicate the primary importance of customer orientation to custometddygmprocess,

competitor orientation to competitor knowledge process, technological orientation t
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technological innovation capability, aesthetic orientation to aesthetic innovapabitity, and
aesthetic innovation capability to aesthetic product innovation.

The results also indicate important differences between U.S. and China. Thrétheut o
four hypothesized differences are supported. Customer orientation has a highemneffec
customer knowledge process and competitor orientation has a higher effectpmtitmym
knowledge process in the U.S. compared to China. This study extends the marketarientati
literature by demonstrating how the effects of customer and competitoratinardiffer across
countries.

Customer knowledge process has a higher positive effect on product performance in the
U.S. than in China. This finding is particularly important because it extends thet marke
knowledge competence literature by showing that the effect of customer knopwtedges
differs across countries with different economic conditions.

Managerial Implications

This study has several important implications for managers. The reslitistenthe
importance of customer knowledge process and competitor knowledge process in the
organizations. The reason is that they have positive effects on product perforshigteas the
effects of product innovations (Table 22). Customer and competitor knowledge processes
improve the product innovations as well. These results indicate that customer antdtoompe
knowledge processes are important for their positive effect on both product perferamanits
antecedents.

Product innovations have positive effects on both product performance and firm
performance. Thus it is important for the managers to know the antecedents of product

innovations. Competitor knowledge processes contributes to both technological andcaesthet
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product innovations. Customer knowledge process on the other hand contributes only to
technological product innovations. Aesthetic innovation capability increases both tegbalol
and aesthetic product innovations whereas technological innovation capabilitg@&scosdy the
technological product innovations. The highest contributor of aesthetic product innosdlien i
aesthetic innovation capability. On the other hand technological and aestheti¢ciomova
capabilities are the highest contributors of technological product innovations grade¢he
statistically similar in their effects.

Since the customer knowledge process, competitor knowledge process and product
innovation capabilities have positive effects on product innovation; it would be beneficize for
managers to know their contributors. It is important to note that technologicabhtoardgnd
aesthetic orientation have positive effects on all of the variables mentiooeel ©n the other
hand customer orientation contribute only to customer knowledge processes and eompetit
knowledge processes. Competitor orientation has wider effect range thdescompetitor
knowledge process, technological innovation capability, and aesthetic innovatiorigageba
rule of thumb, the one-to-one relations are the strongest. In other words, custiemtion has
the highest effect on customer knowledge process, competitor orientation on tmmpeti
knowledge process and so on. The highest effect exists also between aesthetiomnova
capability and aesthetic product innovation.

The U.S. managers need to be careful when applying these findings on theiiestiateg
China. First, the one-to-one relationships between customer orientation on customlexdge
process, competitor orientation on competitor knowledge process and technologitation
on technological innovation capability do not hold in China. In other words, different from the

U.S., in China, customer orientation, competitor orientation and technological ooieraeginot
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the highest contributors of customer knowledge process, competitor knowledge prdess, a
technological innovation capability respectively.

Second, customer knowledge process contributes to product performance less in China
compared to the U.S.. It would be beneficial for the managers in China to find way éthél
customer knowledge process better to increase its effect on product perf@ritandt,
customer orientation contributes to customer knowledge process lower in China comgaged to t
U.S.. Fourth, competitor orientation contributes to competitor knowledge process (&#sna
compared to the U.S.. These results inform the managers to make the necesdargradijts
utilize market orientation better in China to increase the customer and camiativiedge
processes which in turn increase product performance.

Essay 1 - Conclusions

This study provides an important insight about the antecedents and consequences of
innovation capabilities, customer knowledge competence, and competitor knowledge
competence.

The first model provides the orientation-capability-innovation-performaglaganship
and differentiates their types. This is particularly important since theeatgnts of the
capability types (technological, aesthetic, market-based) and the innoyatsn(technological,
aesthetic, market-based) affect these constructs differently.al$®yave different effects on
their consequences.

In the U.S. all of the product innovation types have positive effects on product
performance. Innovation capabilities have different effects on product inoogbes. The
results support the hypothesis that there is a one-to-one match betweentespaidiproduct

innovations and these one-to-one relationships have the highest effects. In otlser wor
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technological innovation capability has the highest effect on technological prodaeation,
aesthetic innovation capability on aesthetic product innovation, and market-basedamovat
capability on market-based product innovation. Technological, aesthetic and competitor
orientations positively affect all of the innovation capability types, howevegroes
orientation affects only market-based innovation capabilities. These resunitdbute to the (1)
market orientation, (2) resource based view, and (3) innovation literaturestbgt{iiy the
different effects of customer orientation and competitor orientation on timeeation
capability types, (2) introducing three different types of organizatiopalikties and
differentiating their effects and antecedents, (3) (a) empiricatiwsg the positive effect of
three innovation types on performance, (b) introducing three different typasosfition
capabilities, and differentiating their effects and antecedents, (c) dhavane-to-one match
between aesthetic (technological) orientation and aesthetic (tecluadjagnovation capability,
(d) testing the direct effect of aesthetic orientation and technologytatiten on aesthetic
product innovation and technological product innovation.

The results indicate seven important differences between U.S. and Chinastfigtite
innovation has a higher effect on product performance in the U.S. compared to China, (2) the
market-based innovation capability has a higher effect on aesthetic innovatiotJusthe
compared to China, (3) the market-based innovation capability has a lower effect on
technological innovation in the U.S. compared to China, (4) market-based innovation ¢apabilit
have a higher effect on market-based product innovations in the U.S. compared to China, (5)
customer orientation has a higher effect on market-based innovation capabitiied).S.
compared to China, (6) competitor orientation has a higher effect on market-basexd produ

innovations in the U.S. compared to China, and (7) the one-to-one relationships between
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technological orientation and technological innovation capabilities, technolamicafation
capabilities and technological product innovations, and market based innovation capalnititi
market-based product innovations differ between the U.S. and China.

These findings contribute to the (1) market orientation, (2) RBV, and (3) innovation
literatures by demonstration how the country/economic context influences (iettte ef
market orientation on market-based innovation capabilities and on market-based product
innovations, (2) the effects of organizational capabilities, (3) (a) the effaestietic product
innovation on product performance, and (b) the effects of innovation capabilities.

The second model explains the antecedents and consequences of market knowledge
competence and points out the differences between Chinese and U.S. firms. In thestb:@erc
knowledge process and competitor knowledge process have direct positive effects an produc
performance. Aesthetic product innovation and technological product innovation alseencrea
product performance. Customer knowledge process has a positive effect on techhologi
product innovation and competitor knowledge processes have a positive effect on botlt aestheti
and technological product innovations. The results also indicate the positive effiectsvation
capabilities on product innovations. Most of the orientation types positively affect the
consequences. Customer orientation has a positive effect only on customer anda@ompeti
knowledge processes whereas competitor orientation contribute to all but theezustom
knowledge processes. The results also show the importance of one-to-ooesigiadi between
(1) innovation orientations and innovation capabilities, (2) market orientation and market
knowledge competence, and (3) innovation capabilities and product innovations.

The findings extend the (1) marketing literature, and (2) innovation literdiyres

demonstrating (1-a) the relationship between the market orientation andritet knowledge
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competence, (1-b) the positive effect of customer and competitor knowledgssa®oa
aesthetic innovations, technological innovations and product performance, and (2) theoéffec
technology and aesthetic orientation on market knowledge competence.

The results indicate four important differences between U.S. and China. IrfSth€1)
customer orientation has a higher effect on customer knowledge process, §2jitmm
orientation has a higher effect on competitor knowledge process, and (3) customedkeow!
process has a higher positive effect on product performance compared to China.

This study extends the market orientation literature by demonstrating htwve @ffects
of customer and competitor orientation, and (2) the effect of customer knowledgespddter
across countries with different economic conditions.

Limitations and Future Research

There are several limitations of this study. First, these resultatedire relationships
between the constructs but they do not indicate causality. To be certain aighktgdetween
the constructs, the data should be collected in different times. The analysisstidiiselies on
cross-sectional data, which cannot suggest causal relationships. As a &earelrea time
series data can be collected both to test the causality among the coastructsnonitor the
shifts of trends. The time series data can reveal the changes of in the peréooimanovation
types affected by the changes in the economic conditions. It would be intetesgsgwhether
the aesthetic innovations suffer from economic crisis more than other innoygiésn The
findings of this study indicate a positive relationship between the per capRaa@daesthetic
innovation performance. However Apple products that are known for their high price Hee to t
highly innovative aesthetic features, performed better than competitors duriggptimmic

recession. Thus, these mixed findings can be resolved by a time seriesanalys
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Second, the filter questions in the data collection qualify only the firms thed lath
aesthetic innovations and technological innovations. Thus the generalizability eults is
limited to the sample of the firms for which aesthetic and technological inonsatre
somewhat important. Accordingly, the results cannot be generalized to purei@estpete
technology driven firms or industries. It would be interesting to see how do taeediff
industries utilize innovation capabilities, customer knowledge competence and itmmpet
knowledge competence. There may also be significant differences betweerfdhagees of
technological, aesthetic and market-based innovations.

Research in this area may also enable the researchers to detect thiesithastare
changing from their traditional structure. For example, the effect dfet@sproduct
innovations can be increasing in some industries but has not reached its full patethigalate
90’s computer industry where it was technologically driven but by Apple’s eftetthetic
innovations were gaining importance but it was still a technology driven indumsthyding
these types of industries may enable the researcher to pinpoint the ihdhatrges. Another
potential research topic would be testing the environmental effects. Maitkagetwoe,
technological turbulence, aesthetic turbulence, and competitive intensithrevabl interesting
results as moderating variables.

Third, the generalizability of the results is limited to the firms in U.S. ar@hina or at
best the firms in very similar countries. China and the U.S. have significant ecatitierences
and there are significant differences among firms in these coumttiessms of their degree of
market orientation and market competence utilization. Even though previous researcts suppor
these findings, the causality between economic differences and markettiomeutiéization has

not been thoroughly established. To generalize the findings to different ecstamtares, a
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more extensive comparison should be made that includes several countries. A muli-countr
comparison can reveal other factors that might affect the stated rdigismrnsnother future
research direction would be to conduct in depth interviews with managers fromndiffere
countries. This may reveal not only additional factors effecting the redasted, but also
provide better understanding of the phenomena. A potential outcome of this research would be
the effect of culture on the relations discussed in the two models.

Fourth; one of the product innovation, product performance and customer knowledge
process measures had to be dropped due to their inequality of these measuresCiatvaeand

U.S.. There should be more emphasis on building better measures for these constructs.
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CHAPTER 4

ESSAY TWO

MARKET KNOWLEDGE DIMENSIONS AND INTERDEPARTMENTAL

COOPERATION AS THE ANTECEDENTS OF INNOVATION CAPABILITIES AND

THE QUALITY IMPROVEMENT CAPABILITY

This chapter discusses the conceptual framework depicting how innovation tsabili

are formulized and their antecedents. This research examines thénédiettinctional

cooperation and knowledge dimensions on innovation capabilities that lead to product

innovations and product performance. The seven research questions are.

1.

2.

What is the influence of inter-functional cooperation on innovation capabilities?
Do the knowledge dimensions affect innovation capability types differently?
What are the effects of innovation capability types on product newness types?
What are the effects of quality improvement capability on product newnes8 types
How does innovation capabilities interact with quality improvement capability

The market knowledge dimensions affecting innovation capability ater¢ia¢h, depth,

tacitness and the specificity. The innovation capabilities that affect prothestation and

product newness are aesthetic, technological and market-based innovatiorgieapBlyure 4

illustrates the conceptual framework.

From the RBV standpoint the knowledge and inter-functional cooperation can be

differentiated as stocks and processes. Knowledge is a stock that can be aecland is

considered as a source of sustained competitive advantage and firm perfqiDiamnclex and
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Cool 1989). On the other hand inter-functional cooperation is a process that involves several

activities (Fisher, Maltz, and Jaworski 1997; Griffin and Hauser 1992; Lukas ard E800).

Model 1
Market Knowledge Dimensions and Interdepartmental Cooperation as théntecedents of

Innovation Capabilities

Conceptual Framework and Hypothesis Development
Market Knowledge Dimensions and Innovation Capabilities

Knowledge is an important ingredient for developing skills and capabilitiexaonple,

a person who is learning how to drive a car requires taking in considerable amouretdggowl
and transforming this knowledge into the capability to drive. Firm’s resolooatbns to
exploit existing capabilities and to develop new ones are substantialliedffgcits knowledge
(Atuahene-Gima 2005). Knowledge-based view of the firm indicates knowledgerasghe
important asset of a firm to achieve competitive advantage and superior fiom@ace and it
indicates that the primary purpose of a firm is to create and apply knowlecgd (G96b;
Nonaka 1994; Spender 1994).

Performance differences between firms are a result of their diffenewledge bases and
differing capabilities in developing and deploying knowledge (Bierly and Chakra. 996).
Knowledge that is gained from customers, competitors, and from internal ggs¢esy. R&D)
has a significant effect on innovation (Atuahene-Gima 1995; Atuahene-Gima 2005; Day 1994;

Kohli and Jaworski 1993; Li and Calantone 1998; Olson, Slater, and Hult 2005).
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Thus there is a strong relationship between knowledge and innovation capabilities that in
turn affects overall performance of the firm. Knowledge is a stock that caclmaated and is
considered as a source of sustained competitive advantage and firm perfdibienckex and
Cool 1989)However, the knowledge itself does not necessarily turn into performancétrithe
may have acquired crucial technological or aesthetic knowledge but innovatioritapae
needed to transform knowledge into new products and performance. This study focuses on the
mediating role of innovation capabilities between knowledge dimensions and product
innovations.

Knowledge dimensions are important because they reveal more information about the
knowledge resources of the firm. Empirical studies indicate that the knowledgesiims have
differing significance and degrees in terms of their effect on innovation perae (De Luca
and Atuahene-Gima 2007; Prabhu, Chandy, and Ellis 2005). Thus the effects of knowledge
dimensions on innovation capabilities are studied individually.

Knowledge Breadth is defined as the firm’s understanding of a wide range of diverse
customer and competitor types and factors that describe them (De Luca anen&t@Gma
2007). Breadth represents the range of fields over which the firm has knowlealgjeuPr
Chandy, and Ellis 2005) and the multiple areas in which a firm has skills and exféatisa,

Ireland, and Hitt 2000). Knowledge breadth determines the extent of new knowledge that is
explored (Katila and Ahuja 2002). This type of exploration requires combining a méeyech

specialized knowledge (Grant 1996b).
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Figure 4: Essay 2 Conceptual Framework
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Figure 5: Essay 2 Model 1 Conceptual Framework
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Table 24: Construct Definitions - Essay 2

Construct Definition

Inter-functional cooperation The joint behavior among the functions of a firm
toward some goal of common interest (Pinto, Pinto,
and Prescott 1993).
Knowledge Breadth The firm’s understanding of a wide range of diverse
customer and competitor types and factors that
describe them (De Luca and Atuahene-Gima 2007).
Knowledge Depth The level of sophistication and complexity of a
firm’s knowledge and it captures the vertical
dimension of knowledge (De Luca and Atuahene
Gima 2007).

Knowledge specificity The heavy customization of knowledge to one
particular use with high context specificity and low
transferability to other contexts (Galunic and Rodan
1998).

Knowledge tacitnesss The extent to which the knowledge is difficult t
codify and communicate, intuitive, unarticulated,
unobservable (Godfrey and Hill 1995; Lam 2000
Nonaka 1994).

Technological innovation capability The firm’s ability to develop new techiedatpat
can be used to develop new products.

(=)

Aesthetic innovation capability The firm’s ability to develop non-technological
elements, which change the external appearance of
the product.
Market-based innovation capability  The firm’s ability to develop new productsefor |n
or emerging markets, that are often perceived as
highly different, and require customers to make
major changes in thinking and behavior (Zhou,
Yim, and Tse 2005).

Quality improvement capability The firm’s ability to improve the qualityhe end
products via process management practices that
focuses mainly on incremental innovations (Bessant
and Francis 1999).

Recombination of knowledge from different sources increases the firm’svixgeatid
opportunity recognition (Kogut and Zander 1992).
Knowledge depth and breadth affects new product introduction routines (Katila and

Ahuja 2002). Knowledge breadth has a significant effect on product innovations (Denlduca a
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Atuahene-Gima 2007; Katila and Ahuja 2002). It affects product innovation positivetygthr
enriching the knowledge pool by adding distinctive new variations (Katila and/2002) and
results in increased variety of innovative products (Zahra, Ireland, an20d@).

Technological innovation capability is defined as the firm’s ability to ag/eew
technologies that can be used to develop new products. Firms with a broad knowledge base ca
develop more extensive products that include diverse technological features. Tee dive
knowledge base can also stimulate new and original ideas due to the broad technologica
perspective. Thus a broad knowledge base enhances technological development.

Aesthetic innovation capability is defined as the firm’s ability to develop non-
technological elements, which change the external appearance of the producedgedukeath
increases firm’s creativity and opportunity recognition (Kogut and Zat@@2). Thus, breadth
of knowledge is positively related to market-based and aesthetic innovatestsefic
innovations in an industry can be influential in other industries. The firm can beaosfiafr
broad perspective it can detect different aesthetic trends in other iadwastd successfully
implement them to their products.

Market-based innovation capability can be defined as a firm’s ability to develop ne
products for new or emerging markets (Zhou, Yim, and Tse 2005). A broad knowledge base
about customer and competitors in different markets can increase thectianses to detect
new opportunities in new and emerging markets and develop new products for them. Adopting
innovation from other industries, due to their unconventional nature, increases the chances of
producing innovations that require major changes in thinking and behavior of the customers.

Knowledge breadth is expected to have a positive effect also on quality imprdveme

capability. The reason is that, having a wide-ranging knowledge enablesittie be aware of
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new quality improvement practices in other firms or industries. Thus it chypo¢hesized that
knowledge breadth positively affects the firm’s innovation capabilities, produoectations, and
guality improvement capability;

Hla: Knowledge breadth has a positive effect on technological innovation cgpabilit

H1b: Knowledge breadth has a positive effect on aesthetic innovation capability.

H1lc: Knowledge breadth has a positive effect on market-based innovation capability

H1d: Knowledge breadth has a positive effect on quality improvement capability.

Hle: Knowledge breadth has a positive effect on technological product innovation.

H1f: Knowledge breadth has a positive effect on aesthetic product innovation.

H1g: Knowledge breadth has a positive effect on market-based product innovation.

De Luca and Atuahene-Gima (2007), state that a firm with broad market knowiesige
heterogeneous information and understanding of customers and competitors, énimbling
design products that match the diverse needs of its customer segmentsndingis filso show
that knowledge breadth has a positive significant effect on firm performance. flibus, i
hypothesized that:

H1h: Knowledge breadth has a positive effect on product performance.

Knowledge Depth is defined as the level of sophistication and complexity of a firm’s
knowledge and it captures the vertical dimension of knowledge (De Luca and Atuaheme-G
2007). Depth refers to the amount of within-field knowledge possessed by the acquiring f
(Prabhu, Chandy, and Ellis 2005) and it determines the degree to which search rewusiss a fi
prior knowledge (Katila and Ahuja 2002) which results in the mastery of thatypartype of
knowledge (Zahra, Ireland, and Hitt 2000). These knowledge areas are crucrat'for f

performance (Cepeda and Vera 2007).
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Increase in the depth of search can positively affect product innovations (&adil
Ahuja 2002; Prabhu, Chandy, and Ellis 2005) and it enables the firm to produce highly
differentiated, high-quality products (Zahra, Ireland, and Hitt 2000).

Technological capabilities require in depth knowledge and are specialipatoted.
Acquiring sophisticated and complex in depth knowledge about a subject (e.g. customers,
competitors, etc.,), and working on it for a period of time enables the firm to speaiah
certain type of technology. Advances in knowledge through knowledge depth aiatadsoth
increased specialization (Grant 1996b) and there is a positive relationshggbétmowledge
depth and technological innovations (Dewar and Dutton 1986).

A sophisticated in-depth knowledge may enable the firm to acquire a sophisticate
knowledge base and understanding about certain aesthetic concepts. This raag therérm’s
ability to develop new product innovations better than its competitors.

Having a focus on certain type of knowledge and gaining in depth understanding about it
may trigger new uses for that knowledge in new and/or emerging market. A firto, idsie
expertise on a certain type of knowledge, can associate the featurestofadgy or aesthetic
concept with the needs of customers in other markets.

Knowledge depth can also enhance the firm’s ability to improve product quality.iMore
depth knowledge about a product can increase the firm’s understanding about theasectthni
components of that product. Thus, the firm can gain an understanding about the strengths and
weaknesses of the product, and be able to develop strategies to improve its quality.

Thus it can be hypothesized that in-depth knowledge increases the firm’s innovation
capabilities, product innovations, and quality improvement capability;

H2a: Knowledge depth has a positive effect on technological innovation capability.
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H2b: Knowledge depth has a positive effect on aesthetic innovation capability.

H2c: Knowledge depth has a positive effect on market-based innovation capability.

H2d: Knowledge depth has a positive effect on quality improvement capability.

H2e: Knowledge depth has a positive effect on technological product innovation.

H2f: Knowledge depth has a positive effect on aesthetic product innovation.

H2g: Knowledge depth has a positive effect on market-based product innovation.

The deeper a firm's knowledge in certain fields, the greater is its abitteate
innovations in these and related fields (Prabhu, Chandy, and Ellis 2005) and the findings of De
Luca and Atuahene-Gima (2007) state that knowledge depth has a positive effect on product
performance. Similar to these findings, it can be hypothesized that:

H2h: Knowledge depth has a positive effect on product performance.

Knowledge tacitnesss can be defined as the extent to which the knowledge is difficult to
codify and communicate, intuitive, unarticulated, unobservable (Godfrey and Hill 1985; La
2000; Nonaka 1994). Tacit knowledge is closely related to higher performance thanitoospet
because it makes the knowledge hard to replicate by the competitore @hekeRisano 1994).
Another reason is that tacitness decreases the transferability of the ky@Wlehcreasing the
costs of transfer and by decreasing the speed which knowledge is transbeargtdlO96Db;

Kogut and Zander 2003). The empirical findings indicate that there is a U-shagiexhslip
between the accumulation of tacit knowledge and team performance (Berovam,dnhd Hill
2002).

Tacit knowledge has an important role in innovation (Senker 1995). However there is not

a consensus about the effects of tacitness on innovation. Galunic and Rodan (1998) intlicate tha

due to lower detection probability and higher costs of resource exchange, tacitdgewle
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diminishes the resource recombinations that may result in a decrease inivem@sst De Luca
and Atuahene-Gima (2007) found that product innovation performance is not influenced either
directly or indirectly by market knowledge tacitness.

On the other hand other scholars (Cavusgil, Calantone, and Zhao 2003) suggest that tacit
knowledge contributes to the development of new knowledge and innovations. Nonaka and
Takeuchi (1995) state that innovation emerges from the interaction betwedmadadidge and
explicit knowledge. They also suggest that tacit operational knowledge about & s adien
socialized; thereby it initiates improvement of an existing product or dawelat of an
innovation. Tacit knowledge is critical for the development of organizational ¢iéipak{iTeece,
Pisano, and Shuen 1997).

Firms that can harness the tacit knowledge base are more likely to hatex gesv
product development capabilities (Subramaniam and Venkatraman 2001). Consistéme et
studies, tacit knowledge is expected to increase the innovation capabilities hdwelegree of
its contribution may vary across the different innovation capabilities.

Technological knowledge is driven more by the explicit knowledge that can be
communicated and built upon. Thus, the low transferability of tacit knowledge is notestaiabl
the communication and does not contribute to the generation of technological knowlagge. T
tacit knowledge is not expected to contribute to technological innovation capability and
technological innovations. Aesthetic innovations on the other hand are mostly dependent upon
tacit knowledge. For example the aesthetic features of the product depends rherartistic
tacit knowledge that is hard to transfer, while the technological featepemnds more upon the

explicit knowledge about the hardware and software.
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Market-based innovation capabilities enable the firm to develop products that
considerably change the way customers think and they are mostly focused orenasvging
markets. The explicit knowledge about these types of products and markets amaiedy In
these situations the firm depends more upon the lifetime experiences and theotaltgtige of
the employees.

Similar with the tech product innovation and the tech innovation capability, quality
improvement capability is mostly driven by explicit knowledge due to its defiked structure.
The quality control and improvement systems are codified in a way thatahdealearly
communicated to the people who operate them. Due its non-transferability and hardness
communicate, tacit knowledge is not expected to contribute to quality improvementitapabi
Thus; it can be hypothesized that;

H3a: Knowledge tacitness does not affect technological innovation capability.

H3b: Knowledge tacitness has a positive effect on aesthetic innovation dgpabili

H3c: Knowledge tacitness has a positive effect on market-based innovationigapabil

H3d: Knowledge tacitness does not affect quality improvement capability.

H3e: Knowledge tacitness does not affect on technological product innovation.

H3f: Knowledge tacitness has a positive effect on aesthetic product innovation.

H3g: Knowledge tacitness has a positive effect on market-based product innovation.

The findings of De Luca and Atuahene-Gima (2007) do not suggest a significant
relationship between knowledge tacitness and product performance. Howev&ndatidge
makes the knowledge hard to replicate by the competitors (Teece and Pisanavh&dvinay
increase the product performance by decreasing possible competition. Taodet ¢

hypothesized that;
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H3g: Knowledge tacitness has a positive effect on product performance.

Knowledge specificity can be defined as the heavy customization of knowledge to one
particular use with high context specificity and low transferability toratbatexts (Galunic and
Rodan 1998). Specific knowledge has the attributes of being possessed only by aitesty lim
number of individuals and being expensive to transfer (Sampler 1998). The customization of
specific knowledge occurs when organizational resources are applied to undeggpartieims
and rules particular to a specific context (Subramani and Venkatraman 2003).

Knowledge specificity may lead to routinization of firm activities (Gatland Rodan
1998) that may result in a decrease in innovativeness. However knowledge spe@atoi#tases
the imitation of innovation (Sampler 1998) that increases the competitive aglvahtihe
innovations. It can also enable to firm to make an in-depth analysis of its cusianer
competitors (De Luca and Atuahene-Gima 2007) and develop custom tailored innoaations
specific contexts. These mixed effects can be explained by the diffei@enoaovation
capabilities.

Specific knowledge about the customers and competitors in an industry contbutes t
specialization in a certain type of technology. This context specific knowledgases the
firm’s chance to lead the market in developing cutting edge technologies.Khlougedge
specificity is expected to increase the development of technological innovapiahbildy.

Specific market knowledge diminishes knowledge recombination, impairing/tandl
effective contextual use (Galunic and Rodan 1998). Due to the relatively shorpimefs
aesthetic trends, timely response is crucial aesthetic related issoisd focus on a specific

area does not contribute to the company’s ability to detect aesthetic trendsmofustey or in
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other industries. For these reasons knowledge specificity is not expected amteffert on
aesthetic innovation capabilities.

Specific market knowledge increases the firm’s motivation to stick to thengx
markets. Due to the high rents and existing cash flow in the current marketythelfibe
reluctant to expand its focus to new or emerging markets (Chandy and Tellis 2a@kgt-M
based innovations on the other hand are about creating products to new and emergisg marke
(Zhou, Yim, and Tse 2005). Thus market specificity is not expected to have an effeckets mar
based innovation capabilities and market-based innovations.

An increase in specific knowledge about a product increases the understatinfirof the
about the idiosyncratic nature of that product. Thus a firm, by enhancing itdcskeciledge,
can find ways to improve the specific features of that product. It can also enhafice’the
ability to design and produce with lower defect rates. Thus it can be hypothésirze

H4a: Knowledge specificity has a positive effect on technological innovatpabitidy.

H4b: Knowledge specificity does not affect aesthetic innovation capability.

H4c: Knowledge specificity does not affect market-based innovation capability

H4d: Knowledge specificity has a positive effect on quality improvement cépabil

H4e: Knowledge specificity has a positive effect on technological product inmovat

H4f: Knowledge specificity does not affect aesthetic product innovation.

H4g: Knowledge specificity does not affect market-based product innovation.

De Luca and Atuahene-Gima (2007) state that specific market knowledgeesha
innovation performance because it ensures a long-term relationship withicspadiexts (e.g.,
customer segment) that generates highly idiosyncratic insights for pradagation and

protects the new products the firm develops from imitation. Their finding also sulpgbort t

119



knowledge specificity has a positive effect on product performance. Thus, it capdikdsyzed
that:

H4h: Knowledge specificity has a positive effect on product performance.
Inter-Functional Cooperation and Innovation Capabilities

Inter-functional cooperation can be defined as the joint behavior among the functions of a
firm toward some goal of common interest (Pinto, Pinto, and Prescott 1993). Cross-
functional cooperation is a significant predictor of both perceived task and
psychosocial project outcomes (Pinto, Pinto, and Prescott 1993) and NPD team members
perceive a positive relationship between cross-functional cooperation and Nehpace
(Song, Montoya-Weiss, and Schmidt 1997). Empirical results in the literaturetenthiaicross-
functional cooperation can have a dramatic effect on the resulting success etg iroas a
differentiating effect between high cooperation and low cooperation teams &RohPinto
1990), and it effects the success of adopted innovations (Han, Kim, and Srivastava 1998).

Griffin and Hauser (1996) in their literature review indicate that theaestsong and
consistent positive relationship between inter-functional cooperation and new proohesss
that is common across a variety of methodologies, and it is seemingly applichbta services
and products and in both consumer and industrial market. Inter-functional cooperatiasaacre
the flow of information within the company, which is very important for the commumicaf
the quality improvement processes. Cooperation also increases the unity amongldlyeesn
which may enhance unity of the quality standards that are applied to new protuststeér-
functional cooperation is expected to contribute to the establishment of innovationitapabi

product innovations and quality improvement capability.
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H5a: Inter-functional cooperation has a positive effect on technological innovation
capability.

H5b: Inter-functional cooperation has a positive effect on aesthetic innovatidmlitgpa

H5c: Inter-functional cooperation has a positive effect on market-based innovation
capability.

H5d: Inter-functional cooperation has a positive effect on qualipyorement capability.

H5e: Inter-functional cooperation has a positive effect on technological product
innovation.

H5f: Inter-functional cooperation has a positive effect on aesthetic product ilmmovat

H5g: Inter-functional cooperation has a positive effect on market-based product
innovation.
Innovation Capabilities and Product Innovation

As stated in Essayl Modell, technological innovation capabilities are expected to ha
the highest positive effect on technological innovations since they are one-tdabe@. Ffehe
market-based innovations are designed for new or emerging markets. Teataiahogivation
capabilities may contribute to developing product innovations for the new and enreayiejs.
Thus technological innovation capabilities are expected to have a positisteoefimarket-based
innovations. However this relationship is expected to be stronger between technological
innovation capabilities and technological innovations due to the on-to-one fit. Aesthetic
innovations are about how a product looks whereas technological innovations are about how a
product performs. A laptop computer’s performance is mainly based on its techalolegiares

rather than its shape or color. Thus technological innovation capabilities that teafolen to
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produce innovations about technological innovations are not expected have an effect tin aesthe
innovations.

H6a: Technological innovation capabilities positively affect technologicalvations.

H6b: Technological innovation capabilities positively affect market<asevations.

H6c: Technological innovation capabilities do not affect aesthetic innovations.

Aesthetic innovation capabilities are expected to have a positive effecttbatmes
innovations due to their one-to-one match. Aesthetic innovation capabilities mapuientoi
developing product innovations for the new and emerging markets. Thus aestheticamovati
capabilities are expected to have a positive effect on market-based innovatawmsver this
relationship is expected to be stronger between aesthetic innovation capahbilitiaesthetic
innovations due to the on-to-one fit. Due to the explained differences between aasitthetic
technological innovations, aesthetic innovation capability is not expected to effecological
product innovations.

H7a: Aesthetic innovation capabilities positively affect aesthetic inionsat

H7b: Aesthetic innovation capabilities positively affect market-based inoogat

H7c: Aesthetic innovation capabilities do not affect technological innovations.

Market-based innovation capabilities are expected to have a positiveoefiectrket-
based innovations due to their one-to-one match. Market-based innovation capabdhiestee
firm to develop product innovations for the new and emerging markets. These innovations may
be aesthetic and/or technological. Thus market-based innovation capabilitibaveaa positive
effect on aesthetic and technological innovations. However this relationship tsezkfmebe
stronger between market-based innovation capabilities and market-basediamsoda¢ to the

on-to-one fit. Thus it can be hypothesized that;
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H8a: Market-based innovation capabilities positively affect market-basesdations.

H8b: Market-based innovation capabilities positively affect marketebas@vations.

H8c: Market-based innovation capabilities positively affect technologioahations.
Quality Improvement Capability and Product Innovations

Quality improvement capability can be defined as the firm’s abilitpnfrove the
guality of the end products via process management practices (Bessant arsd1lR@@)ic The
process management practices are the quality improvement programs sudh asdrix
Sigma (Benner and Tushman 2003). The findings suggest that the (1) there isneethbe
guality improvement culture and innovation culture (Gustafson and Hundt 1995; McAdam,
Armstrong, and Kelly 1998) (2) there is a positive relationship between continupte/ément
and innovation (McAdam, Armstrong, and Kelly 1998), and (3) adoption of quality improvement
programs differentiates the innovative firms from others (Baldwin and Johnson 1996).

Thus it can be hypothesized that quality improvement capability has a positste effe
product innovations.

H9a: Quality improvement Capability has a positive effect on technological produc
innovation.

H9b: Quality improvement Capability has a positive effect on aesthetic product
innovation.

H9c: Quality improvement Capability has a positive effect on market-basddqbr
innovation.
The Mediation Effect of Innovation Capabilities

As discussed in the introduction, innovation capabilities transform organizational

resources into new products. Knowledge is a resource that referred els laes@muse it can be
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accumulated and is considered as a source of firm performance (D@nidkzool 1989). On the
other hand inter-functional cooperation is a process that involves lsastvdies (Fisher, Maltz,

and Jaworski 1997; Griffin and Hauser 1992; Lukas and Ferrell 2000). Both of these stocks and
processes are parts of the firm’s resources.

As discussed in hypotheses 1-5, knowledge dimensions and inter-functional cooperation
is expected to have a positive effect on innovation capabilities and product innovation. As
discussed in hypotheses 6-8 innovation capabilities is expected to have a pifsidivene
product innovations. Thus innovation capabilities are expected to mediate the relationship
between knowledge dimensions and product innovations. Innovation capabilities are also
expected to mediate the relationship between inter-functional cooperation and product
innovations. Thus it can be hypothesized that the innovation capabilities mediatatibagieip
between market knowledge dimensions and product innovations and also the relationship
between inter-functional cooperation and product innovations.

H10a: Technological innovation capability mediates the effect of market knowledge
breadth on technological product Innovation.

H10b: Technological innovation capability mediates the effect of market knowledge
depth on technological product Innovation

H10c: Technological innovation capability mediates the effect of market knowledge
tacitness on technological product Innovation

H10d: Technological innovation capability mediates the effect of market knowledge
specificity on technological product Innovation

H10e: Technological innovation capability mediates the effect of cooperation on

technological product Innovation.
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H1lla: Aesthetic innovation capability mediates the effect of market knowledayithore
on aesthetic product Innovation.

H11b: Aesthetic innovation capability mediates the effect of market knowledge depth on
aesthetic product Innovation

H11lc: Aesthetic innovation capability mediates the effect of market knowlecityests
on aesthetic product Innovation.

H11d: Aesthetic innovation capability mediates the effect of market knowledge
specificity on aesthetic product Innovation.

H1l1le: Aesthetic innovation capability mediates the effect of cooperation detEest
product Innovation.

H12a: Market-based innovation capability mediates the effect of market ldgmvle
breadth on market-based product Innovation

H12b: Market-based innovation capability mediates the effect of market knowdedtje
on market-based product Innovation

H12c: Market-based innovation capability mediates the effect of market latgmvle
tacitness on market-based product Innovation

H12d: Market-based innovation capability mediates the effect of market knowledge
specificity on market-based product Innovation.

H12e: Market-based innovation capability mediates the effect of cooperatioarkatm
based product Innovation.
Product Innovations and Performance

As discussed in Essayl Model 1, there is a vast amount of literature statingtikie pos

relationship between product innovations and performance. Product innovations have been
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shown to be determinants of firm performance (Booz and Booz 1982; Pinto, Pinto, and Prescott
1993; Wind and Mahajan 1997), profits (Sivadas and Dwyer 2000), and sales (Schmidt and
Calantone 2002). Thus it can be hypothesized that product innovations have a positive effect on
product performance.

H13a: Technological product innovation has a positive effect on product performance.

H13a: Aesthetic product innovation has a positive effect on product performance.

H13a: Market-based product innovation has a positive effect on product performance.

Model 2
The Consequences of Innovation Capabilities and

The Quality Improvement Capability

Conceptual Framework and Hypothesis Development

The following hypotheses cover the relationship of innovation capabilities, quality
improvement capabilities and their interaction effect on product newness. The seatafdhea
conceptual framework is represented in Figure 6 concerning these relationships
Quality Improvement Capability and Product Newness

Product newness can be defined as the degree of the newness of a product innovation.
Similar to conceptualization of Atuahene-Gima (1995), product newness includesehtads
components of innovativeness (Garcia and Calantone 2002) that are newness to thesgcustome

newness to the firm and newness to the industry.
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Figure 6: Essay 2 Model 2 Conceptual Framework

Quality
Improvement
Capability
Innovation Product
Capabilities Newness
Technological Technological
Aesthetic —> Aesthetic —> Product
Market-Based Market-Based Performance

A

Innovation Cap.
X
Quality 1. Cap.

There is an important distinction between product innovation and product newness.
Product innovation types define whether a product has technological, aesthetrkeirbaaed
innovations. However product newness includes how new the innovation is. Since the
innovations newness is not the same as product innovations, their antecedent’sreffects a
expected to differ as well. This distinction is expected to be most apparentity qual
improvement capability and its interaction with innovation capabilities.

The literature review about quality improvement programs indicate thatahemixed
findings about the effect of quality improvement programs on product innovations (Paajog
Sohal 2001). The positive effect of quality improvement capability on product innovation is
discussed in Model 1.

Proajo and Sohal (2001) summarize negative effects of quality improvement on

innovation by stating that quality improvement programs (1) create narrowdnesie (2) lead
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to imitation rather than radical innovation, (3) hinder creativity, and (4) thstireficiency

focus limits the capacity for innovation. The differentiating feature betweepositive and
negative effects in the literature is the difference between theiredegtrénnovativeness. Proajo
and Sohal’s (2001) suggestions are supported in the literature that quality impropesgesms

do not provide radical innovations (Harari 1993) but they lead to incremental innovations that
sustain the benefits of radical innovations (Imai 1986; Wind and Mahajan 1997). Extensive
focus on efficiency leads to incremental innovations (Levinthal and March 1993 pprsach

is path dependent where incremental innovations lead to more incremental innovations in the
future (Cohen and Levinthal 1990; Gupta, Smith, and Shalley 2006; Teece, Pisano, and Shuen
1997).

The relationship between quality improvement and incremental innovations is also
studied from an exploration vs. exploitation approach. Benner and Tushman (2003) argue that an
increase in process management practices promotes incremental innovatiornseaskde
radical innovations. Thus it can be hypothesized that quality improvement capaitlilitgws a
negative effect on product newness.

Hla: Quality improvement Capability has a positive effect on technological produc
newness.

H1b: Quality improvement Capability has a negative effect on aesthetic proscess.

H1lc: Quality improvement Capability has a negative effect on markettmsduct
newness.

Even though quality improvement capability is expected to have a negativeoeffect
product newness, it is expected to have a positive direct effect on product innovation. The

positive effect of quality improvement practices on performance is walihgeated in the
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literature (Hendricks and Singhal 1997; Hendricks and Singhal 2001). Thus it can be
hypothesized that:

H1d: Quality improvement Capability has a positive effect on product performance.
Innovation Capabilities and Product Newness

The positive effect of innovation capabilities on product innovation is discussed in detalil
in hypotheses 7-9 in Model 1. A similar effect is expected for product newness. 3t iea
that product innovations may include different degrees of product newness. It tnag that
there would be more similar products at a given time than new ones as theck&fieraumber
of incremental vs. radical products. The product innovations include both of these kinds.
However product newness deals with the degree of newness. Thus a different effeet ma
expected for quality improvement capability that deals with incremental inonsaHowever
innovation capabilities contribute to both of the innovation types so that their effect on product
innovations and product newness will be similar. Thus, innovation capabilities aréeeXjpec
have a positive effect on innovation capabilities similar to the hypotheses 8-9 ihMode

H2a: Technological innovation capabilities positively affect technologieahess.

H2b: Technological innovation capabilities positively affect aestheticassv

H2c: Technological innovation capabilities do not affect market-based newness.

H3a: Aesthetic innovation capabilities positively affect technologicahess:

H3b: Aesthetic innovation capabilities positively affect aesthetic newness

H3c: Aesthetic innovation capabilities do not affect market-based newness.

H4a: Market-based innovation capabilities positively affect technologivaless.

H4b: Market-based innovation capabilities positively affect aesthetines=sy

H4c: Market-based innovation capabilities positively affect market-baseuess.
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Innovation Capabilities and Quality Improvement Capabilities

As stated earlier, quality improvement capability, following the explonapproach,
has negative effects on product newness. Innovation capabilities on the other hand haee posit
effects on product newness. Since the hypothesized sign of these effects on produabmsnovat
are opposite, quality improvement capability and innovation capabilities are ekpedttave a
negative interaction in their effect on product newness types. Thus, it can be hypadthest:

H5a: Technological innovation capability and quality improvement capabilitydave
negative interaction effect on technological product innovations.

H5b: Aesthetic innovation capability and quality improvement capability havgadive
interaction effect on aesthetic product innovations

H5a: Market-based innovation capability and quality improvement capabilityehave
negative interaction effect on market-based product innovations
Research Methodology
Empirical Setting

The empirical setting used in Essay 2 is similar to the one in Essay 1 with minor
differences. The data is collected primarily from Consumer Electrohidtemobile, Home
Appliances, PC and similar industries. These industries are chosen due to tkre(Edge
intensive innovation structures, (2) high degree of the inter-functional commanicatiew
product development, and (3) intense competition both on the technological and aesthetic

innovations. The further justification of using these industries can be found inEssay
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Sample

The constructs in the theoretical model are measured via primary surveyldatata is
collected from U.S. firms that operate in industries where both aesthetic Andltegcal
innovations are important. The sample includes 304 mangers that have a respomnsibdity i
development and/or launch of a new product. A national marketing research firm was
commissioned to administer the survey. All respondents were informed about tloe chality
of their responses. The purpose of the study was explained before startingeiye Hue
respondents received compensation from the marketing research company fonéhand
effort.

Similar to the previous studies (Hultink et al. 2003) screening questions have been used
to ensure the eligibility of the companies and the managers in those compar@s screening
guestions are listed in Essay 1 Sample.

Measures

The measures are adopted from the previous studies and are slightly modified where
necessary. Measures are listed in the Appendix.

Cooperation measures are adopted from Li and Calantone (1998) and Moenaert and
Souder (1990). Measurement items have 7-point scales ranging from “1- Notata— To a
great extent”.

I nnovation Capabilities: Technological innovation capability and aesthetic innovation
capabilities are measured with the items adopted from Calantone, Cavusgil gan@@R).
Market innovation capability measures are based on the work of Zhou, Yim, and Tse (2005)

Market Knowledge Breadth measures focus on the broadness of the firm’s knowledge

about its customers and competitors. These measures are adopted from De LucalzemeA
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Gima (2007) and Zahra, Ireland, and Hitt (2000). Measurement items have 7-ple@staoging
from “Narrow” to “Broad” and “Limited” to “Wide Ranging”.

Market Knowledge Depth measures focus on the advancement of the firm’s knowledge
about its customers and competitors. These measures are adopted from De LucalaemeA
Gima (2007) and Zahra, Ireland, and Hitt (2000). Measurement items have 7cptaat s
ranging from “Shallow” to “Deep” and “Basic” to “Advanced”.

Market Knowledge Tacitness measures focus on the codifiability of the firm’s
knowledge about its customers and competitors. These measures are adopted froendde Luc
Atuahene-Gima (2007) and Szulanski (1996). Measurement items have 7-point scates ra
from “Strongly Agree” to “Strongly Disagree”.

Market Knowledge Specificity measures focus on the transferability and specificity of the
firm’s knowledge about its customers and competitors. These measurds@eeldrom De
Luca and Atuahene-Gima (2007). Measurement items have 7-point scales ranging from
“Strongly Agree” to “Strongly Disagree”.

Quality Improvement measures are developed based on the works of Benner and
Tushman (2003) and Beckman (2006). Measurement items have 7-point scales ranging fr
“Strongly Agree” to “Strongly Disagree”.

Product newness measures were adopted from the work of Garcia and Calantone (2002).
Measurement items have 7-point scales ranging from “Not at all” to “Tead gxtent”.

Product Innovation: Technological innovation measures are adopted from Gatignon and
Xuereb (1997). Aesthetic innovation measures are created according to theogichhol
innovation measures of the previous studies (Gatignon and Xuereb 1997; Zhou, Yim, and Tse

2005). The market-based innovation measures are adopted from Christensen and Boyer (1996
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Benner and Tushman (2003), and Zhou, Yim, and Tse (2005). 7 points scale were used to
measure these constructs.

Product Performance: The survey measures about the innovations are at the product
level so that the performances of the products were also measured in the survey.l&relduc
performance data enables the more precise analysis at the product keneefiamn level
performance suits well to the orientation and capabilities. Three iteresused with a 7 points
scale (ranging from “Much Worse” to “Much Better”) were used to megstoduct
performance.

Analysis and Findings
Data Analysis Strategy

Similar to Essay 1, in both models, measurement testing was performed uéing CF
Lisrel. All of the items in the model are tested simultaneously. As statEdrbgll and Larcker
(1981), convergent validity was established, as the average variance extraatecoiastructs
was greater than 0.50 (diagonals of Table 25 and Table 26) and discriminant valglity
established, as the average variance extracted was greater than e sguealation between
constructs as seen in Table 25 and Table 26. Coefficiemiues and composite reliabilities are
also reported that are all greater than 0.70 as seen in Table 27 and Table 28ted thel
measurement model statistics.

Structural equation modeling with the maximum likelihood estimation method was used
to test the hypotheses. In the first model, the mediating effect of innovation ditgl qua
improvement capabilities were tested following the procedure used in th¢éuliee(Baron and
Kenny 1986; Zhou, Yim, and Tse 2005) using two models: Model 1 without the organizational

capabilities, and Model 2 with the organizational capabilities as mediatiradp ke
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The differences between parameters were tested in two steps: (1) chibeking
standardized parameters whether the hypothesized differencesxfstpMme differences exist,
checking whether these differences are statistically signifid’he significance is tested by; (a)
constraining the hypothesized parameters to be equal within a country, (lfirexea LM test
to see whether freeing some of the constraints in a particular ordemgwifiGntly improve
model fit (Table 32 and Table 34).

Hypothesis 1: Knowledge Breadth

As Table 31 shows, knowledge breadth has a positive effect on technological innovation
capability ¢ = .20, p < 0.01), aesthetic innovation capabiliy(26, p < 0.01) and market-based
innovation capabilityf{ = .18, p < 0.01), in support of Hla, H1b, and Hlc. In addition to the
innovation capabilities, knowledge breadth positively affects quality improvememtation
capability ¢ = .16, p < 0.05), which supports H1d.

Knowledge breadth positively affects all-three product innovation types. Ttiests e
can be observed in Table 30. These are technological product innofatioh p < 0.01),
aesthetic product innovatiofi € .26, p < 0.01), and market-based product innovafien.(8, p
< 0.05), in support of H1e, H1f, and H1g. As both Table 30 and Table 31 shows, knowledge
breadth doesn’t have a significant effect on product perform@ree0l, p > 0.05).

Hypothesis 2: Knowledge Depth

As Table 31 shows, knowledge depth has a positive effect on technological innovation
capability ¢ = .16, p < 0.05), market-based innovation capabiity (18 p < 0.01), and quality
improvement innovation capability € .20, p < 0.01) but it does not affect aesthetic innovation

capability ¢ = .11, p > 0.05). Thus hypotheses H2a, H2c, and H2d are supported.
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Table 25: Squared Correlations and AVE's (Diagonals) - Essay 2 Model 1

Variable 1 2 3 4 5 6 8 9 10 11 12 13
1 Cooperation .896
2 Knowledge Breadth 181 .616
3 Knowledge Depth 276 .543 .609
4  Knowledge Tacitness .069 .034 .071748
5 Knowledge Specificity 242 353 .392 .138766
Technological
6 Innovation Capability 335 275 .38 079 '318.798
Aesthetic Innovation
7 Capability 393 .264 421 .089 .269 '714.781
Market-Based
8 Innovation Capability 368 .249 329 .107 .233 .711 '721.786
Quality Improvement
9 Capability 323 .307 .389 .057 .359 .651 .618 .67;702
10 lechnologicalProduct — 55, 540 340 081 216 .667 582 .627 545
Innovation I57
11 Aesthetic Product 364 231 376 .127 201 476 646 564 .465 599
Innovation .736
1p Market Product 352 231 327 095 .166 468 585 626 476 .555 .65
Innovation (57
13 Product Performance 288 255 258 .098 .319 .391 .379 402 .371 .393 .354 .310
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Table 26: Squared Correlations and AVE's (Diagonals) - Essay 2 Model 2

Variable 1 2 3 4 5 6 7
1 Technological Innovation Capability .804
2 Aesthetic Innovation Capability 714 793
3 Market-Based Innovation Capability 711 721 786
4 Quality improvement Capability .651 .618 .671 .701
5 Technological Product Newness .366 .320 .365 .2692734
6 Aesthetic Product Newness .254 316 297 .236 .604822
7 Market-Based Product Newnenss 334 347 406 .250 .602 .54298
8 Product Performance 391 379 402 371 .300 .258 .285
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Table 27: Measurement Model - Essay 2 Model 1

, Internal
Construct Item Loading t Cronbach’s Composite AVE
Name Value a A
Reliability
Coopl 0.93 21.35
Cooperation Coop2 0.94 21.86 0.963 0.963 0.896
Coop3 0.97 22.86
Knowledge  Breadthl 0.78 15.16
Breadth Breadth?2 0.79 15.36 0.764 0.763 0.616
Knowledge Depthl 0.75 14.72
Depth Depth2 0.81 16.1 0.756 0.757 0.609
Knowledge Tac?tl 0.8 16.26
Tacitness Tac!t2 0.92 20.08 0.896 0.899 0.748
Tacit3 0.87 18.26
Knowledge Specl 0.88 18.59
Specificity ~ Spec3 ~ 0.87  18.09 0-866 0.867  0.766
Technological TecInC1 0.89 19.78
Innovation TecInC2 0.88 19.41 0.922 0.922 0.798
Capability TecInC3 0.91 20.39
Aesthetic AestinC1 0.88 19.45
Innovation  AestinC2 0.91 20.51 0.915 0.914 0.781
Capability  AestInC3 0.86 18.74
Market-Based MinC1 0.87 18.89
Innovation MinC2 0.9 20.01 0.915 0.917 0.786
Capability MinC3 0.89  19.76
Quality QimC1 0.78 15.95
Improvement  QimC2 0.85 18.22 0.868 0.876 0.702
Capability QIimC3 0.88 18.98
Technological TecPrinl 0.87 18.72
Product TecPrin2 0.88 19.37 0.904 0.903 0.757
Innovation TecPrin3 0.86 18.58
Aesthetic  AestPrinl  0.89 19.51
Product AestPrin2  0.89 19.39 0.891 0.893 0.736
Innovation  AestPrin3  0.79 16.37
Market-Based Mprinl 0.87 18.67
Product Mprin2 0.85 18.29  0.903 0.903 0.757
Innovation  Mprin3 ~ 0.89  19.44
Product ProdPerfl  0.89 19.44
Performance ProdPerf2 0.92 20.55 0.915 0.917 0.787
ProdPerf3 0.85 17.696

Chi Square: 1123 P-value=0.00 RMSEA=0.062 CFI=0.99
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Table 28: Measurement Model - Essay 2 Model 2

, Internal

Construct Item Loading r Cronbach's Composite AVE
Name Value a iabili
Reliability

Technological TecInCl1 0.89 19.65
Innovation TecInC2 0.89 19.55 0.922 0.925 0.804
Capability TecInC3 0.91 20.25
Aesthetic AestinC1 0.89 19.47
Innovation AestInC2 0.92 20.62 0.915 0.92 0.793
Capability AestinC3 0.86 18.42

Market-Based MinCl1 0.88 19.2

Innovation MinC2 0.89 19.78 0.915 0.917 0.786
Capability MinC3 0.89  19.49
Quality QimC1 0.79 16.18

Improvement  QimC2 0.85 18.13 0.868 0.876 0.701

Capability QImC3 0.87 18.59
TecPrinl 0.85 17.96

Technological TecPrin2 0.83 1752 0.892 0.892 0.734

NEWness  tecprin3  0.89  19.36
Aesthetic AestPrinl 0.9 20.11

AestPrin2  0.89 19.77 0.934 0.933 0.822
Newness

AestPrin3  0.93 21.11
Mprinl 0.88 19.26

MarketBased \irin2 089 1046  0.92 0922 0.798

N
GWNESS  Mprin3 091 2017
Product ProdPerfl 0.89 19.42
ProdPerf2 0.92 20.49 0.915 0.917 0.787
Performance

ProdPerf3 0.85 17.92
Chi-Square = 783.13 (P = 0.0), (RMSEA) = 0.091, (CFI) =0.98
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The effect of knowledge depth on product innovations and product performance can be
observed at Table 30. Similar to its effect on innovation capability types, knowlgothpehds a
positive effect on technological product innovatifr=(.12, p < 0.05), market-based product
innovation 3 = .17, p < 0.01) but it has no effect on aesthetic product innoy@tenl0,p >
0.05) supporting hypotheses H2e and H2g. Contrary to knowledge breadth, knowledge depth has
a significant positive effect on product performante (15,p < 0.05) supporting H2h.

Hypothesis 3. Knowledge Tacitness

Knowledge tacitness positively affects aesthdtis.09, p < 0.05) and market based
innovation capabilities(= .14, p < 0.01) supporting H3b and H3c, but it has no effect on
technological innovation capability € .06, p > 0.05) and quality improvement capabilgty (
=.001, p < 0.49), supporting H3d and H3e (Table 31). As Table 30 shows, knowledge tacitness
positively affects all the innovation capabilities that are technolodical.{0, p < 0.05),
aestheticf{ = .19, p < 0.01) and market-bas@d=(.15, p < 0.01) supporting H3f and H3g.

Similar to the knowledge breadth, knowledge tacithess does not have a signifeaniref
product performanced(= .05, p > 0.05).
Hypothesis 4: Knowledge Specificity

Knowledge specificity positively affects technological innovation cajalfp = .17, p <
0.01) and quality improvement innovation capabilgy=(.25, p < 0.01) supporting H4a and H4d.
However it doesn’t have a significant effect on aesthtie .07, p < 0) and market-based

innovation capabilityff = .02, p > 0.05) supporting H4b and H4c (Table 31).
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Table 29: Correlations - Essay2 Model 1

Variable 1 2 3 4 5 6 7 8 9 10 11 12
1 Cooperation 1
2 Knowledge Breadth A426* 1
3 Knowledge Depth 525  737* 1
4  Knowledge Tacitness 263* .184* .267* 1
5 Knowledge Specificity 492 594*  626* .371* 1
6 Technological Innovation .579* .524* .615* .281* .564* 1
Capability
7 Aesthetic Innovation .627* .514* .649* .298* .519* .845* 1
Capability
8 Market-Based Innovation .607* .499* .574* 327* .483* .843* .849* 1
Capability
9  Quality Improvement .568* .554* .624* .239* .599* .807* .786* .819* 1
Capability
10 Technological Product 569* .490* .583* .285* .465* .817* .763* .792* .738* 1
Innovation
11 Aesthetic Product .603* .481* .613* .356* .448* .690* .804* .751* .682*.774* 1
Innovation
12 Market Product 593*  .481* .572* .309* .408* .684* .765* .791* .690*.745* .811* 1
Innovation
13 Product Performance 537 .505* .508* .313* .565* .625* .616* .634* .60927* .595* 557*

*significant at p < 0.01 two-tailed.
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Table 30: Model 1 Results- Standardized Structural Equation ParameteEstimates, t-Values (Organizational Capabilities

Excluded)
Technological . Market-Based
Independent variables Producgt Aeslthetlc Rroduct Product Pfroduct
Innovation nnovation Innovation Performance
Knowledge Breadth 9% 2.35 .26** 3.48 .18* 230 .01 .149
Knowledge Depth 2% 1.65 10 1.45 A7 237 .15* 2.21
Knowledge Tacitness .10* 2.14 19%* 4.18 5% 3.22 .05 1.12
Knowledge Specificity .06 .98 -.04 -.65 -.07 -1.12  24** 4.29
Cooperation .36** 6.71 39** 7.72 A1 7.89
Technological Product Innovation 29%* 4.27
Aesthetic Product Innovation 13 1.63
Market-Based Product Innovation .05 .621
R 0.419 0.481 0.442 0.52

Goodness-of-fit: 1739; p =.032; GFI = .997; CFI = .998; IFI = .998; RMSEA =.109
*Significant at p < 0.05, **significant at p < 0.01 two-tailed.
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Table 31: Model 1 Results- Standardized Structural Equation ParameteEstimates, t-Values (Organizational Capabilities

Included)
Independent  Tech In. Aesthetic Market- Quality Imp. Tech Aesthetic Market- Product
variables  Capability Innovap_on Based_ !n. Capability  Product In. Product In Based Performance
Capability  Capability ' " Product In.
Breadth ('2079) 26% (3.63) .18%*(2.46) .16*(2.20)  .02(30) .09 (1.59)  .02(.39) 05 (.15)
Depth 16*(2.29)  .11(1.60) .18* (2.51) .20*(2.94) -02(-37) .01(25) .06 (1.09)  .15*(2.21)

Tacitness .06 (1.36)  .09* (2.11) .14**(3.17) .001(.012) .04 (1.04) .12*(3.32) .06*(1.74)  .05(1.12)

Specificity (';799) 07(1.19)  .02(38) .25 (4.36) -.06(-1.19) -.08(-1.63) -.10(-1.99) .24** (4.29)
Cooperation (2%1) 38 (7.90) .38 (7.58) .27* (5.58) .08%(1.93) .12**(2.85) .13**(2.96)
R2 0.500 0.520 0.486 0.518 0.715 0.693 0.678 0.520
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Table 31 (cont’d)

Market-
Based Product
Product In. Performance

A45* (6.65) -.11(-1.59)  -.13 (-1.81)

Tech Aesthetic

Independent variables o 4ot 1. Product In.

Tech Innovation
Capability
Aesthetic Innovation
Capability
Market-Based Innovation
Capability
Quality Improvement
Capability

Tech Product Innovation 29%* (4.27)

Aesthetic Product
Innovation
Market-Base_d Product 05 (.62)
Innovation
Goodness-of-fit:3465 p =.060; GFI = .995; CFI =.998; IFl = .978; RMSEA = .061
*Significant at p < 0.05, **significant at p < 0.01 one-tailed.

.06 (.89)  .B5* (7.79) .32** (4.43)
23** (3.25) .18 (2.47) .46** (6.06)

12%(1.83) .07 (1.13) .08 (1.25)

13 (1.62)

Table 32: Univariate Increments - Essay2 Model 1

Constraints to Free Chi-Square Probability Differrence
Specificity>ProdPerf = Depth»ProdPerf .84 .36 No
Specificity>ProdPerf = TecPrixProdPerf 1.19 .28 No
Depth>ProdPerf = TecPrhxProdPerf .03 .86 No

Hypothesis 5: Inter-functional Cooperation

Cooperation has a positive effect on all of the innovation capabilities and product
innovation types. Table 31 summarizes the positive effect of inter-functionalratiopeon
technological § = .30, p < 0.01), aesthetig € .38, p < 0.01), and market-based innovation
capabilities § = .38, p < 0.01), and the quality improvement capabiity (27, p < 0.01)
supporting H5a, H5b, H5c, and H5d. Table 30 shows that cooperation positively affects
technological § = .36, p < 0.01), aesthefic= .39, p < 0.01) and market-based product

innovations f§ = .41, p < 0.01) supporting H5e, H5f, and H5h.
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As shown in Table 30, unlike other knowledge dimensions, knowledge specificity
doesn’t have a significant effect on any of the product innovation types, includihg e
product innovationf{ = -.04, p > 0.05) and market-based product innovafien-(07, p > 0.05),
supporting H4f and H4g. However, similar to knowledge depth, it positively affects produc
performancef{ = .24, p < 0.01), supporting H4h.

H6: Technological Innovation Capability

Technological innovation capability has a positive significant effect on temtinal
product innovationf{ = .45, p < 0.01, one-tailed), supporting H6a. However it does not have a
significant effect on aesthetic product innovatipr=(-.11, p > 0.05, two tailed), supporting H6b
and market-based product innovati@r=(-.13, p > 0.05, two-tailed). One tailed t-test was used
for the positive effects since those relationships were hypothesized to beepésitithe
negative effects, two-tailed t-test was used since they were not hypeth&sbe negative.

H7: Aesthetic Innovation Capability

Aesthetic innovation capability has a positive effect on aesthetic product iroroati
= .55, p < 0.01), and market-based product innovafien.82, p < 0.01), supporting H7b and
H7c, but it does not have a significant effect on technological product innovato06, p >
0.05), supporting H7a.

H8: Market-based Innovation Capability

Market-based innovation capability has a positive effect on all-three product timmova
types, that are technological product innovatidrs (23, p < 0.01), aesthetic product innovation
(B = .18, p < 0.01), and market-based product innovafien.46, p < 0.01). These results
support hypotheses H8a, 8b and H8c.

H9: Quality Improvement Capability
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Quality improvement capability has a significant positive effect on techialloproduct
innovation 3 = .12, p < 0.05), supporting H9a. However it doesn’t have a significant effect on
aesthetic product innovatiofd € .07, p > 0.05), and market-based product innovafien.Q8, p
> 0.05).

H10: Mediation Effect of Technological Innovation Capability

The mediating effect of innovation and quality improvement capabilities watezlte
following the procedure used in the literature (Baron and Kenny 1986; Zhou, Yim, and Tse
2005) using two models: Model 1 without the organizational capabilities, and Model 2 with the
organizational capabilities as mediating variables.

Knowledge breadth has a significant effect on technological product innovatlon in t
absence of technological innovation capabilty=(.19, p < 0.01). This effect becomes non-
significant when technological innovation capability mediates this rel&tijigs = .09, p >
0.05). Knowledge breadth also has a significant effect on technological innovatadnlica (3
=.20, p < 0.01). Thus, technological innovation capability fully mediates the effect of market
knowledge breadth on technological product innovation, supporting H10a.

Knowledge depth has a significant effect on technological product innovation in the
absence of technological innovation capabilfty=(.12, p < 0.05). This effect becomes non-
significant when technological innovation capability mediates this rel&ijis = -.02, p >
0.05). Knowledge breadth also has a significant effect on technological innovatibrita@a
=.16, p < 0.05). Thus, technological innovation capability fully mediates the effect of market

knowledge depth on technological product innovation, supporting H10b.

145



Technological innovation capability does not mediate the relationship between
knowledge tacitness and technological product innovation because knowledgedaaserot
have a positive effect on technological innovation capabpity (06, p > 0.05).

Technological innovation capability does not mediate the relationship between
knowledge specificity and technological product innovation because knowledge Syeties
not have a positive effect on technological product innovation in the absence of technological
innovation capabilityf{ = .06, p > 0.05).

Inter-functional cooperation has a significant effect on technological prathetation
in the absence of technological innovation capabifity (36, p < 0.01). This effect is still
significant when technological innovation capability mediates this rel&jpifs= .27, p <
0.01). Cooperation also has a significant effect on technological innovation cag@b#it$0, p
< 0.01). Thus, technological innovation capability partially mediates the effeder-functional
cooperation on technological product innovation, partially supporting H10e.

H11: Mediation Effect of Aesthetic Innovation Capability

Knowledge breadth has a significant effect on aesthetic product innovation bsérea
of aesthetic innovation capabilitp € .26, p < 0.01). This effect becomes non-significant when
aesthetic innovation capability mediates this relationghip .09, p > 0.05). Knowledge breadth
also has a significant effect on aesthetic innovation capalfility.26, p < 0.01). Thus, aesthetic
innovation capability fully mediates the effect of market knowledge Wneadaesthetic product
innovation, supporting H11a.

Aesthetic innovation capability does not mediate the relationship between knowledge

depth and aesthetic product innovation because knowledge depth does not have a positive effect
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on aesthetic product innovation in the absence of aesthetic innovation cap@klityo p >
0.05).

Knowledge tacitness has a significant effect on aesthetic product innovatien |
absence of aesthetic innovation capabilty=(.19, p < 0.01). This effect is still significant when
aesthetic innovation capability mediates this relationgh®p .12, p < 0.01). Knowledge
tacitness also has a significant effect on aesthetic innovation capdb#it99, p < 0.05). Thus,
aesthetic innovation capability partially mediates the effect of marn@tledge depth on
aesthetic product innovation, partially supporting H11c.

Aesthetic innovation capability does not mediate the relationship between knowledge
specificity and aesthetic product innovation because knowledge specificiyndbleave a
positive effect on aesthetic product innovation in the absence of aesthetic innoaptbitity
(B =-.04, p>0.05).

Inter-functional cooperation has a significant effect on aesthetic product iramowathe
absence of aesthetic innovation capability=(.39,p < 0.01). This effect is still significant when
aesthetic innovation capability mediates this relationghip.1l2,p < 0.01). Cooperation also
has a significant effect on aesthetic innovation capabflity 38,p < 0.01). Thus, aesthetic
innovation capability partially mediates the effect of inter-functi@oalperation on aesthetic
product innovation, partially supporting H11e.

H12: Mediation Effect of Market-Based Innovation Capability

Knowledge breadth has a significant effect on market-based product innovahen in t
absence of market-based innovation capability (18, p < 0.01). This effect becomes non-
significant when market-based innovation capability mediates thisoresaip = .02, p <

0.05). Knowledge breadth also has a significant effect on market-based innovatiahtggpa
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= .18, p < 0.01). Thus, market-based innovation capability fully mediates the effect of kpewled
breadth on market-based product innovation, supporting H12a.

Knowledge depth has a significant effect on market-based product innovation in the
absence of market-based innovation capability (17, p < 0.01). This effect becomes non-
significant when market-based innovation capability mediates thisoresaip = .06, p <
0.01). Knowledge depth also has a significant effect on market-based innovatibititgg(fia
= .18, p < 0.01). Thus, market-based innovation capability fully mediates the effect of kpewled
depth on market-based product innovation, supporting H12b.

Knowledge tacitness has a significant effect on market-based product ionamahe
absence of market-based innovation capability (15, p < 0.01). This effect is still significant
when market-based innovation capability mediates this relatiorfskip0g, p < 0.05).

Knowledge tacitness also has a significant effect on market-based innovatdiita3 = .14,
p < 0.01). Thus, market-based innovation capability partially mediates theddftexiwledge
tacitness on market-based product innovation, partially supporting H12c.

Market-based innovation capability does not mediate the relationship betweendg®mwle
specificity and market-based product innovation because knowledge spedie#t not have a
positive effect on market-based product innovation in the absence of market-basedannovat
capability ¢ =-.07, p >0.05).

Inter-functional cooperation has a significant effect on market-based prodogation
in the absence of market-based innovation capalfility.41,p < 0.01). This effect is still
significant when market-based innovation capability mediates thigoredatp ¢ = .13,p <

0.01). Cooperation also has a significant effect on market-based innovation cafabilityd,p
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< 0.01). Thus, market-based innovation capability partially mediates the effatgrefunctional
cooperation on market-based product innovation, partially supporting H12e.
H13: Product Innovation Types

Technological product innovation has a positive effect on product perfornfancéq,

p < 0.01), supporting H13a. However, aesthdtic (13, p > 0.05) and market-based product
innovation 3 = .05, p > 0.05) doesn’t have a significant effect on product performance.
Discussion

The findings contribute to the marketing literature by explaining theaesdtip between
market knowledge dimensions, innovation capabilities, product innovations and product
performance. This study explains the different effects of market knowtBohgmsions on
innovation capability and product innovation types. The findings also suggest that innovation
capabilities meditate the relationship between market knowledge dimsrasid product
innovations. Some of these mediations are full while the others are partial.

The findings suggest that all of the innovation capability types mediate &tiemship
between knowledge breadth and product innovations. Both technological innovation capability
and market-based innovation capability individually mediate the relationship Inekweeledge
depth and product innovations. Both aesthetic innovation capability and market-based innovation
capability partially mediate the relationship between knowledge tasigmesinnovation
capabilities. All of the innovation capabilities mediate the relationship betessperation and
product innovations. These findings extend the marketing literature by demongstinati
mediating role of innovation capabilities on the relationship between market knowledge

dimensions and product innovations.

149



The findings also reveal the different effects of market knowledge dimerions
innovation capabilities. As hypothesized, the findings indicate a clear dstithetween the
effects of knowledge specificity and knowledge tacitness. Knowledgdisfigdtias positive
significant effects only on technological innovation capabilities and qualgyovmement
capabilities whereas knowledge tacitness has positive significaotsediely on aesthetic and
market innovation capabilities.

Specific knowledge is highly customized that loses its value outside a particataxt.
Technological innovation and quality improvement capabilities are positiffelsted by very
specialized knowledge that is used in developing next generation microchixig@ttie defects
in a complex computer program. On the other hand, specific knowledge does not contribute to
aesthetic innovation capability since aesthetic innovations are influend¢szhdg in several
different contexts. Specific market knowledge increases the firm’s rtionva stick to the
existing markets. The null effect of specific knowledge on market-based innovapiahbildty
confirms the findings of Chandy and Tellis (2000) stating that specificantedl investments of
a firm do not contribute to its focus on new or emerging markets.

Findings about tacitness supports the hypotheses that technological innovatmlityapa
and quality improvement capability are driven by the explicit knowledge dinabe
communicated, codified and built upon. While developing a new laptop computer, this type of
explicit knowledge suits better to its hardware development (technological trem)yas well

as decreasing defect rates of its hardware production (quality improvement).
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Table 33: Hypotheses Overview - Essay2 Model 2

Hypothesis Predicted Effect Direction Supported
Hla Breadth-> TecInC Positive Yes
Hlb Breadth-> AestInC Positive Yes
Hlc Breadth-> MInC Positive Yes
Hld Breadth-> QImp Positive Yes
Hle Breadth-> TecPrIn Positive Yes
H1f Breadth-> AestPrin Positive Yes
Hlg Breadth-> MPrin Positive Yes
H1lh Breadth-> ProdPerf Positive No
H2a Depth-> TecInC Positive Yes
H2b Depth-> AestInC Positive No
H2c Depth-> MInC Positive Yes
H2d Depth-> QIlmp Positive Yes
H2e Depth-> TecPrIn Positive Yes
H2f Depth-> AestPrin Positive No
H2g Depth-> MPrin Positive Yes
H2h Depth-> ProdPerf Positive Yes
H3a Tacitness> TecInC Null Yes
H3b Tacitness> AestInC Positive Yes
H3c Tacitness> MInC Positive Yes
H3d Tacitness> QImp Null Yes
H3e Tacitness> TecPrIn Null No
H3f Tacitness> AestPrin Positive Yes
H3g Tacitness> MPrIn Positive Yes
H3h Tacitness> ProdPerf Positive No
H4a Specificity-> TecInC Positive Yes
H4b Specificity-> AestInC Null Yes
H4c Specificity-> MInC Null Yes
H4d Specificity-> Qlmp Positive Yes
H4e Specificity-> TecPrIn Positive No
H4f Specificity-> AestPrin Null Yes
H4g Specificity-> MPrin Null Yes
H4h Specificity-> ProdPerf Positive Yes
H5a Cooperation> TecInC Positive Yes
H5b Cooperation> AestIinC Positive Yes
H5c Cooperation> MInC Positive Yes
H5d Cooperation> QImp Positive Yes
H5e Cooperation> TecPrIn Positive Yes
H5f Cooperation> AestPrin Positive Yes
H5¢g Cooperation> MPrIn Positive Yes
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Table 33 (cont’d)

Hypothesis Predicted Effect Direction Supported
H6a TecInC-> TecPriIn Positive Yes
H6b TecInC-> AestPrin Null Yes
H6C TecInC-> MPrlIn Positive No
H7a AestInC-> TecPrIn Null Yes
H7b AestInC-> AestPrin Positive Yes
H7c AestInC-> MPriIn Positive Yes
H8a MInC -> TecPrlIn Positive Yes
H8b MInC -> AestPrin Positive Yes
H8c MINC -> MPrIn Positive Yes
H9a QImp-> TecPrin Positive Yes
H9b Qlmp-> AestPrin Positive No
H9c QImp -> MPrIn Positive No
H10a TechInC mediates Breadth TecPrin  Positive  Yes (Fully)
H10b TechInC mediates Deptl TecPrin Positive  Yes (Fully)
H10c TechInC mediates TacitnessTecPrin  Positive No

TechInC mediates .
H10d Specificity-> TecPrIn Positive No
TechInC mediates . Yes
H10e Cooperation> TecPrin Positive (Partially)
Hlla AestInC mediates Breadth AestPrin  Positive  Yes (Fully)
H11b AestinC mediates Deptly AestPrin  Positive No
Hllc AestInC mediates Tacitness AestPrin  Positive (Pz;teizlly)
AestInC mediates .
H11d Specificity-> AestPrin Positive No
AestInC mediates . Yes
Hlle Cooperation> AestPrin Positive (Partially)
H1l2a MInc mediates Breadth- MPrIn Positive  Yes (Fully)
H12b MInc mediates Depth> MPrin Positive  Yes (Fully)
H1l2c MInc mediates Tacitness MPrIn Positive (Pz;teizlly)
H12d MInc mediates Specificity> MPrIn Positive No
H12e MInc mediates Cooperaticer MPrin Positive (Patg;lly)
H13a TecPrIn-> PrPerf Positive Yes
H13b AestPrin-> PrPerf Positive No
H13c MPriIn -> PrPerf Positive No
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On the other hand, designing the shape of the laptop and the graphical designs on its
cover (aesthetic innovation) depends more on the artistic capabilities thaers lolyinon-
codifiable tacit knowledge. Capability to create a laptop for a new markekétrinnovation
capability) requires thinking outside the box where non-codified tacit knowledge cadeprovi
substantial benefits.

The results support the hypothesis that both knowledge depth and knowledge breath
contribute to innovation capabilities. The only exception is the null effect of knowlegde on
aesthetic innovation capability. The findings about the effects of market &igevtlimensions
on innovation capabilities contribute to the marketing, knowledge based view, and innovation
literatures by (1) differentiating the effects of knowledge spetjfamnd knowledge tacitness on
innovation capabilities, and (2) demonstrating the necessity of knowledge depth andigeowle
breadth on innovation capabilities. Results also show that market knowledge dimensions have
different effects on product innovation types. As hypothesized, knowledge sipeddies not
contribute to market-based product innovations and aesthetic product innovations. Tliese res
are parallel with the null effects of knowledge specificity on aesthetivatiom capability and
market based innovation capability. Contrary to the expectations, knowledge gyetois not
have an effect on technological product innovation despite its positive effect on teitedolo
innovation capability.

Consistent with their effect on innovation capabilities, knowledge breadth andgacitne
have positive effects on all product innovation types. The exception is the null effect of
knowledge depth on aesthetic product innovation that is similar to its null effecttbatees
innovation capability. Similarly, consistent with its effect on innovation capabilitacit

knowledge has positive effects on aesthetic and market-based innovation. Contrary to
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expectations, tacit knowledge has a positive effect on technological innovation despite
effect on technological innovation capability. The results indicate thatteugh technological
innovations mostly rely on codified knowledge, they also contain a type of knowletge t
cannot be strictly codified and communicated, but can be gained by experience. hhis stud
contributes to the marketing, knowledge based view and innovation literatures by, (1)
differentiating the effects of market knowledge dimensions on different inoougpes and, (2)
indicating that the effects of market knowledge dimensions are mostly emsmstheir effects
on innovation capabilities and product innovations.

The significant positive effects of knowledge specificity and knowledgéndeyat the
null effect of tacitness on product performance support the findings in theuliee(B®e Luca
and Atuahene-Gima 2007), however the non-significant effect of knowledgehboradt
performance contradicts with these results. These findings contributeketimg and
knowledge based view by testing market knowledge dimensions’, (1) dirextseife
performance, and (2) their indirect effects on performance through product ionsvati

The non-significant univatiate estimates in Table 32 indicates that dot eff
knowledge specificity, knowledge depth, and technological product innovation on product
performance are statistically not different. These findings contributenbvation and marketing
literature by indicating that knowledge specificity and knowledge depthsaimportant as
technological product innovations on their positive effect on product performance.

Inter-functional cooperation has a positive effect on all of the innovation capaiitity
product innovation types. These results support the findings in the literature abouittiie pos
relationship between cooperation and innovation (Griffin and Hauser 1996; Han, Kim, and

Srivastava 1998; Song, Montoya-Weiss, and Schmidt 1997).
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Managerial Implications

Importance of knowledge and inter-departmental cooperation is well known among the
practitioners. However this study indicates that the knowledge dimensions hakentiéféects
on innovation capability types, product innovations and product performance. By demanstratin
the effects of market knowledge dimension and inter-functional cooperation,ekake r
provide important guidelines for the practitioners on how to increase (1) produchpante,
(2) product innovations, and (3) innovation capabilities. For example to strengthei@esthe
innovation capability, knowledge tacitness and knowledge breadth are important however for
improving technological innovation capability, knowledge specificity, knowledge breaut
knowledge depth are the significant contributors.

The results indicate that, to increase product performance, managers woutebefbe
by enhancing knowledge specificity, knowledge depth and technological innovatias. |
important to note that, statistically they are similarly important for eeihg product
performance. However managers should not neglect obtaining and facilitattrapthbroad
knowledge. The reason is that these knowledge types positively effect tecbalgbogduct
innovations that increase product innovation. Thus, even though knowledge breadth and
knowledge tacitness do not have direct effects on product performance, they midritsit
antecedents.

It is important to note that inter-functional cooperation enhances all of the dag=abil
and product innovation types tested in this study. Thus, it would be highly beneficla for t
managers to facilitate cooperation in their organizations. The managers shoattepton to
knowledge breadth since, similar with the effects of cooperation, it enhancedall of t

capabilities and product innovation types tested in this study. Another market #gewle

155



dimension with wide ranging effects is the knowledge depth. It enhances all aptislities
and product innovation types except aesthetic innovation capability and aestiahtict pr
innovation. Thus, managers who are willing to enhance their firms’ aesthetic immovati
capabilities and aesthetic innovations should focus their efforts on obtaining broaditand ta
knowledge.

Managers can benefit from investing in the right type of market knowledgehance
the innovation capability types. There is a striking difference betvireeaftects of tacit
knowledge and specific knowledge. Managers who are willing to enhance thsirdirality
improvement capability and technological innovation capability would benefit fromtinges
specific knowledge rather than tacit knowledge. On the other hand, to enhancécaesthet
innovation capability and market-based innovation capability, the managers cahrbenef
from investing in tacit knowledge rather than specific knowledge.

Hypothesis 1-4: Innovation Capabilities & Quality Improvement Capability

Quality improvement capability has a negative effect on market-basetwsef/ = -.16,
p < 0.05), and a positive effect on product performafee.42, p < 0.01) supporting H1c and
H1d, but it doesn’t have a significant effect on technological newfiess((7, p > 0.05) and
aesthetic newnesg € .03, p > 0.05).

As shown in Table 35, technological innovation capability has a positive effect on
technological newnes$ € .36, p < 0.01), supporting H2a, but it doesn’t have a significant effect
on aesthetic newnegs £ -.01, p > 0.05), supporting H2b, or market-based newfiessi@3, p >
0.05). Aesthetic innovation capability has a positive effect on aesthetic ne@res35( p <
0.01), and on market-based newndgss (16, p < 0.05), supporting H3b and H3c, but it doesn’t

have a significant effect on technological newn@ss (06, p > 0.05) supporting H3a.

156



Table 34: Univariate Increments - Essay2 Model 2

Chi-
Constraints to Free Square Probability Difference
TecIlnCap->TecNewness=
TeclnCap->AestNewness 3.598 .058 No
TecIlnCap->TecNewness=
TecInCap->MktNewness .001 977 No
TecIlnCap->TecNewness=TecInCapQImpICap 6.71 .01 Yes
AestinCap->AestNewness=
TeclnCap->AestNewness 9.851 .002 Yes
AestinCap->AestNewness=
MktinCap->AestNewness 6.335 .012 Yes
AestinCap->AestNewness=
QImpCap->AestNewness 5.63 .018 Yes
MktinCap->MktNewness=
TecInCap->MktNewness 6.464 011 Yes
MktinCap->MktNewness=
AestInCap->MktNewness 2.155 142 No
MktInCap->MktNewness=
QimpCap->MktNewness 4.451 .035 Yes
QimpCap->ProdPerf = TecNewnessProdPerf 6.318 012 Yes
QimpCap->ProdPerf = AestNewnessProdPerf 17.268 0 Yes
QimpCap->ProdPerf = MktNewness>ProdPerf 22.764 0 Yes
TecNewness>ProdPerf=
AestNewness>ProdPerf 4.279 .039 Yes
TecNewness>ProdPerf=
MktNewness>ProdPerf .076 .783 No
AestNewness>ProdPerf=
MktNewness->ProdPerf .284 .594 No
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Table 35: Model 2 Results - Standardized Structural Equation ParameteEstimates, t-
Values

Model A (Without Interactions)

Independent  Technological Aesthetic Market-Based Product
variables Newness Newness Newness Performance
Main Effects

Technological

Innovation .36** (3.45) -.01 (-.12) 13 (1.41)

Capability

Aesthetic

Innovation .06 (.63) .35** (3.50) 16* (1.71)

Capability

Market-Based

Innovation .33** (3.30) 23* (2.21) .52** (5.30)

Capability

Quality

Improvement  -.07 (-.86) .03 (.30) -.16* (-1.92) A42** (8.26)
Capability

Technological 17% (2.13)
Newness
Aesthetic
Newness
Market-Based 15% (2.04)
N2ewness

R 0.423 0.333 0.399 0.458

Goodness-of-fit: 13.03; p =.004; GFI =.990; CFI = .995; IFI = .996; RMSEA = .105
*Significant at p < 0.05, **significant at p < 0.01 two-tailed.

.07 (.95)
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Table 3£ (cont’d)

Model B (With Interactions)

Independent
variables

Technological

Newness

Aesthetic
Newness

Market-Based Product
Newness Performance

Interactions
(with Quality
Improvement
Capability)

QIC X TIC

QIC X AIC
QIC X MIC

Main Effects
Technological
Innovation
Capability
Aesthetic
Innovation
Capability
Market-Based
Innovation
Capability
Quality
Improvement
Capability
Technological
Newness
Aesthetic
Newness
Market-Based

Newness

R2

- .15 (-2.89)

.32%* (3.33)

.08 (.87)

.30** (3.07)

-15% (-1.71)

0.414

- 15 (-2.71)

-.04 (-.35)

.39** (3.85)

22% (2.14)

- .06 (-.64)

0.348

- 14 (-2.71)

11 (1.18)

19* (2.07)

.50** (5.10)

- 24 (-2.72)  .42** (8.25)

A7% (2.14)
.07 (.95)

.15* (2.05)

0.437 0.458

Goodness-of-fit: 22.65 p =.03; GFI =.987; CFl = .997; IFl =..

*Significant at p < 0.05, **significant at p < 0.01 one-tailed
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Table 36: Correlations - Essay 2 Model 2

Variable 1 2 3 4 > 0 !
1 Technological Innovation 1
Capability
5 Aesthgt!c Innovation 845* 1
Capability
3 Market.-!Based Innovation 843*  849* 1
Capability
4 Quallty!mprovement 807* .786* .819* 1
Capability
5 Technological Product 605* G566* .604* 515 1
Newness
g Aesthetic Product 504* 562* 545 486* .777* 1
Newness
v Market-Based Product 578 589* 637* .500* .776* .736* 1
Newness
8 Product Performance .625* .616* .634* .609* .548* .508* .534*

*significant at p < 0.01 two-tailed

Market-based innovation capability has a positive effect on market-basedssfv
=.52, p < 0.01), technological newneps=(.33, p < 0.01), and aesthetic newngss (23, p <
0.05), supporting H4a, H4b, and H4c.

Hypothesis 5: Interactions Between Quality Improvement Capability ad Product Newness
Types

The interactions between quality improvement capability and all of the producesgw
types, that are the interaction between quality improvement capability aedtihptogical
innovation capabilityf{ = -.15, p < 0.01), (2) aesthetic newngss €.15, p < 0.01), and (3)
market-based newnegs £ -.14, p < 0.01), have a negative effect on technological newness,

supporting H5a, H5b, and H5c.
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Hypothesis 6: Product Newness Types

Technological newnes$ € .17, p < 0.05) and market-based newngss .05, p < 0.05) have
positive effects on product performance, supporting H6a and H6c, ba¢Eesewness3(= .07,
p > 0.05) doesn’t have a significant effect on product performance.

Table 37: Hypotheses Overview Essay 2 Model 2

Hypothesis Predicted Effect Direction Supported
Hla QImplCap->TecNewness Negative No
H1b QImplCap->AestNewness Negative No
Hlc QImplICap->MktNewness Negative Yes
H1d QImplCap->ProdPerf Positive Yes
H2a TecIlnCap->TecNewness Positive Yes
H2b TecIinCap->AestNewness Null Yes
H2c TecInCap->MktNewness Positive No
H3a AestinCap->TecNewness Null Yes
H3b AestInCap->AestNewness Positive Yes
H3c AestInCap->MktNewness Positive Yes
H4a MktiInCap->TecNewness Positive Yes
H4b MktInCap->AestNewness Positive Yes
H4c MktInCap->MktNewness Positive Yes
H5a QImpCap X TecInCap>TecNewness  Negative Yes
H5b QImpCap X AestinCap>AestNewness Negative Yes
H5c QImpCap X MktInCap>MktNewness  Negative Yes
H6a TecNewness>ProdPerf Positive Yes
H6b AestNewness>ProdPerf Positive No
H6C MktNewness>ProdPerf Positive Yes

Discussion

This study provides an important distinction between the effects of exploration and
exploitation related capabilities and tests the interactions betweery guoigiovement
(exploitation) capability and innovation (exploration) capabilities. Innovatioalikges have
positive effects on their respective product newness types. In other wordsnecation

capability has a positive effect on tech newness, as do aesthetic innovatigititgaga
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aesthetic newness and market-based innovation capability on market-based néwntse

other hand quality improvement capability has a negative effect on market-basetselhese
findings support the argument of Benner and Tushman (2003) that process manageiticag prac
that are related to exploitation negatively effect innovations that require neviekiyganand

create departures from existing skills.

An important finding is the negative interaction between explorative and expkita
capabilities. Even though the explorative innovation capabilities have positiceseffetheir
respective product newness types, their interactions with exploitativéyqogrovement
capability have negative effects on their respective product newnessRgpesample,
technological innovation capability has a positive effect on technological sewneits
interaction with quality improvement capability has a negative effectoabimédogical newness.
These findings contribute to the RBV and innovation literatures by (1) demonstheging
negative interaction between exploitative and explorative capabilities, andfépgmtiating the
effects of these capabilities on product newness types.

Technological newness and market-based newness positively effect profluchpece.
It is particularly important since developing innovations with a combination of newnméks
the customers, (2) the organizations, and/or to (3) the industry is very risky. Theat@iva
increments in Table 34 indicate that the technological newness and maggnbasess have
similar positive effects. Contrary to the expectations, aesthetic sewloes not have a positive
effect on product performance. It is important to note that, unlike the product innovation types
that all have a positive effect on product performance (tested in Essay 1) ofdihe product
newness types have positive effects on product performance. These findings etdribet

innovation literature differentiating the effects of product newness typgsoduct performance.
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The results reveal a difference between the effects of innovation capabNarket-
based innovation capability appears to be very important not only for market-basexs s dart
also for technological newness and aesthetic newness. As seen in Table ZLtitseff
technological newness is as high as the effect of technological innovationlicagabppears
that the capability to develop innovations for new and emerging markets séshcilaativity to
produce radically new technological and aesthetic products. It makes sense tiecaese
markets can be served with technological and aesthetic products. On the other hand,
technological innovation capability affects only technological newness. Theatadithe
specialized nature of the innovation capability. As the results in Essayl Moutkt¢dte,
technological innovation capability has strong connections with specialized kigentleat is
strictly context dependent and loses its value in other areas such aseesthas, the
specialized nature of technological innovation capability may be the reagerefiéct on only
technological innovations. On the other hand, the effects of aesthetic innovation gagebilit
more wide ranging, increasing both to aesthetic and market-based productsnéuiess
findings contribute to the RBV and innovation literature by (1) introducing difféypes of
product newness types, and (2) differentiating the effects of innovation dypigbibs on
product newness types.

Managerial Implications

This study has important implications for practitioners since it provides|maden
how to strengthen product newness types and product performance. It would be beoetiwal f
managers to know which of the product newness types increase product performance.
Technological product newness and aesthetic newness have a positive effect on product

performance. Thus managers can gain from facilitating these product sewmes On the
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other hand aesthetic newness do not have a significant effect on product performance. The
managers need to make a clear distinction between aesthetic product innovatiestlzetca
product newness since the former increase product performance and thaokgteot.

Since the technological and market-based product newness have positive effects on
product performance, it would be beneficial for the managers to know their contributors.
Innovation capabilities differ in their effects on product newness types. Tecluablogiovation
capability contributes only to technological product newness; on the other hand baedet
innovation capability contributes to all-three product newness types. Aestimet@tion
capability contributes to market-based product newness as much as markemhagaiibn
capability and it is the highest contributor of aesthetic product newness.

The negative interaction between innovation capabilities and quality improvement
capability indicates that managers need to balance their emphasis orafiadskties.
Additionally, quality improvement capability has a negative effect on etdr&sed product
newness. However these findings shouldn’t lead the managers to neglect quatityeiment
capability since, as Table 34 indicates, it has a higher effect on product perfothaamtee
product newness types.

Essay 2 — Conclusions

The two studies of Essay 2 contribute to the marketing literature by (1)rengltne
relationship between market knowledge dimensions, innovation capabilities, productiomovat
and product performance, and by (2) providing an important distinction between tte effe
exploration and exploitation capabilities and demonstrating the negativeciitiessbetween

these capabilities.
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The findings in the first study indicate that market knowledge dimensions haseiff
effects of on innovation capability and product innovation types. The innovation capabilities
meditate the relationship between market knowledge dimensions and product innaradions
also the relationship between cooperation and product innovations. Inter-functional toopera
plays an important role in the innovation process since it has a positive effect otinall of
innovation capability and product innovation types.

The first study extend the marketing, knowledge based view, and innovatictutegsra
by (a) demonstrating the mediating role of innovation capabilities on thenslaigp between
market knowledge dimensions and product innovations, (b) differentiating the effects of
knowledge specificity and knowledge tacitness on innovation capabilities, (c) destiogghe
necessity of knowledge depth and knowledge breadth on innovation capabilities (d)
differentiating the effects of market knowledge dimensions oeréifit product innovation types,
and (e) demonstrating the direct and indirect effects of market knowledgasians’ on
product performance.

The findings of the second study about capabilities indicate that innovation (explorat
capabilities have positive effects on their respective product newnesbtyppsality
improvement (exploitation) capability has a negative effect on marketlveesvness. There is a
negative interaction between innovation capabilities and quality improvementlitgmabiheir
effect on product innovation types. Additionally, quality improvement capability hastev@os
effect on product performance. Findings about product newness indicate that techhologic
newness and market-based newness positively effect product performance.

The second study extends the resource-based view and innovation literatures by (a)

introducing different types of product newness types, (b) differentiatingfdetsebf
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exploration capabilities and exploitation capabilities on product newness tyypes, (c
demonstrating the negative interaction between exploitative and explogtiakildies, (d)
differentiating the effects of product newness types on product performadde)a
differentiating the effects of innovation capability types on product nesaypss.
Limitations and Future Research

This study has several limitations. The first limitation is that the thearédramework
and the results indicate relationships but not necessarily causality. $ba re#hat structural
equation modeling does not provide causation among the constructs unless the datéed collec
in different times. Testing the Essay 2 models with a time series daéxiend this study in
several ways. First of all it can establish the causality. The timies skata can answer several
research questions such as; (1) “Do the effects of product newness types on préalumcapee
change over time?”, (2) “Do the effects of market knowledge dimensions on innovation
capabilities, product innovations and product performance change in time?”, and (3) “Do
companies lose their ability to develop really new products over time?”.

The second limitation of the study is its respondents. Even though the survey of tis stud
was conducted in several different companies on managers from differenthydesels, there
might still be a degree of bias in their responses. This study can be externdz#dde i
consumers input about the products. Especially the aesthetic, technological artebasatle
newness of the products can be measured both by the consumers and managers theest whe
discrepancies exist. It is particularly important since the manaugygerceive the newness of a
technology to be low but customers can perceive the same technology as highhyenew two

new simply because they do not fully understand how it works.
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The third limitation is the sample selection process. The filter questions iddiuts
that produce products that, to some degree, posses both technological and aestinetic Teat
degree of technological or aesthetic features varies however this shoaplaot contain purely
technological or purely aesthetic products. Collecting data from these typekisiries can
reveal the differences in the performance of aesthetic, technological and-beske
innovations performances in different industries. Additionally, examining tbeteff product
newness on product performance across industries can show which industries aezepbrer
to product newness than others. The importance of knowledge types on innovations and product
performance may vary across industries. For example, specific knowledgiee more
important in highly technological industries whereas tacit knowledge maplevaluable in
aesthetic design intense industries.

The fourth limitation of the study is the single country data collection. Thpleam
includes companies from the U.S.. However the effects of product newness magrossy a
countries. Possible moderating constructs could be the economic and culturahdése Some
of the cultures may facilitate codified knowledge whereas some mayaf&ctihcit knowledge.

Lastly, two of the knowledge breadth and knowledge depth and one of the knowledge
specificity measures had to be dropped due to the discriminant validity iskisemdicates a

need to develop better measures for market knowledge dimensions.
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APPENDIX

Survey ltems
Strategic Orientation
e Customer Orientation (Narver and Slater 1990)
1. Our firm has a strong focus on customer commitment.
2. Our firm has a strong focus on creating customer value.
3. Our firm has a strong focus on understanding customer needs.
e Competitor Orientation (Narver and Slater 1990)
1. In our firm, sales people have a strong focus on sharing competitor information.
2. Our firm has a strong focus on rapidly to competitor's actions.
3. Top managers in our firm are strongly focused on discussing competitoggissat
e Technological Orientation (Gatignon and Xuereb 1997; Zhou, Yim, and Tse 2005)
Please indicate your company's extent of involvement in the following &givit
1. Our company has a strong focus on sophisticated technologies that can be used to
develop new products.
2. Our company is interested in state of the art technologies that are needed te produc
innovative products.
3. Technological innovation knowledge obtained through research within the company
and/or outside of the company is readily accepted in our organization.
e Aesthetic Orientation (Gatignon and Xuereb 1997; Zhou, Yim, and Tse 2005)
Please indicate your company's extent of involvement in the following aediviti
1. Our company has a strong focus on aesthetic trends and innovations that can be used in

its new product development process.
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2. Our company is interested in knowledge that is needed to create aesthetic
trends/innovations.
3. Aesthetic innovation knowledge obtained through research within the company and/or
outside of the company is readily accepted in our organization.
Market Knowledge Competence
e Customer Knowledge Procesfli and Calantone 1998)
In our new product development program:
1. We have the ability to learn the current and potential needs about new products.
2. We have the ability to integrate customer information into new products.
3. We are capable of using customers to test and evaluate new products.
e Competitor Knowledge ProcesgLi and Calantone 1998)
In our new product development program:
1. We have the ability to search and collect information about our competitors’ products and
strategies.
2. We have the ability to integrate the information about competitors' products in our
product design.
3. We are capable of understanding competitors’ strategies.
Innovation Capability
e Technological Innovation Capability (Calantone, Cavusgil, and Zhao 2002)
1. Our company is capable of turning new technological ideas into actual products.
2. Our company has the ability and resources to be the first to market techaibjaggev

products.

3. Our company has the ability to introduce products that have state of the artagghnol
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e Aesthetic Innovation Capability (Calantone, Cavusgil, and Zhao 2002)

1.

2.

3.

Our company is capable of turning new aesthetic design ideas into actual froduct
Our company has the ability and resources to be the first to market aadithegw
products

Our company has the ability to set the aesthetic trends in the market.

e Market Innovation Capability (Benner and Tushman 2003; Christensen and Bower 1996;

Zhou, Yim, and Tse 2005)

1.

2.

Our company has the ability to introduce products for new and/or emerging markets.

Our company is capable of introducing products to new customer sets who are different
from our existing customers.

Our company has the ability to introduce a product that addresses an opportunity in a new

market that is different from our current market.

Product Innovation

e Technological Innovation(Gatignon and Xuereb 1997)

1.

2.

3.

Our product incorporates a large body of new technological knowledge.
Our product's technology is highly innovative, replacing a previous one.
Our product’s technology is highly innovative; that is, different from our main

competitors’ products.

e Aesthetic Innovation (Eisenman 2006; Gatignon and Xuereb 1997)

1.

2.

Our product's aesthetic design is highly innovative, replacing the previous one.

Our product incorporates a large body of new aesthetic knowledge.

3. Aesthetically, our product is similar to our main competitors’ products. (revedssl)
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e Market-based Innovation (Benner and Tushman 2003; Christensen and Bower 1996; Zhou,
Yim, and Tse 2005)
1. Our product concept is targeted to new and/or emerging markets.
2. Our product is designed for new customer sets who are different from our existing
customers.
3. Our product is designed for addressing an opportunity in a market that is different
our current market.
General Product Performance(Garcia and Calantone 2002)
Our product is superior to competitors’ in terms of
1. Sales that it generates.
2. Profits that it generates.
3. Value that it provides to the customer that is the amount of qé@ditis price (quality/price).
General Firm Performance
Please provide your opinion about your company’s performance compared to your maj
competitors.
1. Sales growth in the past two years
2. Return on investment
3. Profit level

4. Market share

Inter-functional Cooperation (Li and Calantone 1998; Moenaert and Souder 1990)

Considering the New Product Development team that consists of Marketing, R &D or

Aesthetic Designers:
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1. Cooperate fully to achieve new product development goals.
2. Cooperate fully in generating and screening new ideas for new products.
3. Fully cooperate in establishing goals and priorities for our new product ssateg
Market Knowledge Dimensions
¢ Market Knowledge Breadth (De Luca and Atuahene-Gima 2007; Zahra, Ireland, and Hitt
2000)
Compared to major competitors, our firm’s knowledge of
1. Competitors’ strategies is narrow vs. broad.
2. Competitors’ strategies is limited vs. wide ranging.
3. Our customers is narrow vs. broad.
4. Our customers is limited vs. wide ranging.
e Market Knowledge Depth (De Luca and Atuahene-Gima 2007; Zahra, Ireland, and Hitt
2000)
Compared to our major competitors, our firm’'s knowledge about
1. Competitors’ strategies is shallow vs. deep.
2. Competitors’ strategies is basic vs. advanced.
3. This firm’s customers is shallow vs. deep.
4. This firm’s customers is basic vs. advanced.
o Market Knowledge Tacitness(De Luca and Atuahene-Gima 2007; Szulanski 1996)
Our firm's market knowledge is difficult to
1. Comprehensively document in manuals or reports.
2. Comprehensively understand from written documents.

3. Precisely communicate through written documents.
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¢ Market Knowledge Specificity (De Luca and Atuahene-Gima 2007)
Please indicate your agreement with each of the following statemigmtespect to your
firm’s market knowledge
1. Our knowledge of customers and competitors is quite specific to our kind of business.
2. It will be very difficult for an employee to transfer market knowledge acdumreur
firm to other business environments.
3. Our market knowledge and skills are tailored to meet the specific conditions of our
business.
Quiality Improvement Capability (Beckman 2006; Benner and Tushman 2003)
1. Our firm has the ability to improve the quality of existing products via usingtguali
improvement programs (e.g. TQM, Six Sigma).
2. Our firm has the ability to develop general modifications or enhancementstiogx
products.
3. Our firm has the ability to improve product quality goals.
Product Newness Typeg¢Garcia and Calantone 2002)
e Technological Newnesg§Garcia and Calantone 2002)
Technologically, what is the level of newness of the particular product for
1. Your firm
2. Your competitors
3. Your customers
e Aesthetic Newnes¢Garcia and Calantone 2002)
Aesthetically, what is the level of newness of the particular product for

1. Your firm

174



2. Your competitors
3. Your customers
e Market Based Newnes¢Garcia and Calantone 2002)
If your product is aimed at a new or an emerging market, what is the leveliéseof
your product for
1. Your firm
2. Your competitors in that new market

3. The customers in that new market
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