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ABSTRACT

Managing knowledge is a critical challenge for aiigations while it is a major potential
for gaining competitive advantage. Managers wanunderstand how to manage and
measure their knowledge based assets better. Mpisieal study confirms and improves a
framework which proposes a link between knowledganagement enablers (KME)
and knowledge creation process (KCP). The presemteimintroduces improvements on
the process-oriented perspective of knowledge byguse knowledge creation model and
a framework reported in the literature by addingibess strategies (BS) and market
dynamism (MD) to the model. As an inter-mediat@w product development (NPD) is
accepted.

Ten enablers are used in the study: collaboratrast, learning, participating in boundary
spanning structures, direction and performancerimtion, centralization, formalization,
t-shaped skills, IT support, and IT quality. KCPshbour factors of socialization,
externalization, combination, and internalizati&fE and KCP found to have an impact
on perceived company performance (PCP) throughpresuct development capabilities
(NPDC).

The questionnaire is applied to IT sector in Turlkey 294 responses from 93 different
companies are collected. Then data is evaluat&®P®BS and AMOS for structural equation
modeling. The findings confirmed the proposed refethips. SEM analysis enabled to
observe new relationships that are non-linear, Biksiness Strategidmve impact on
KME, socialization, NPDC and financial performantearning and IT have impact on all
four factors of KCP. Mutual trust has relationshipsth NPDC and qualitative
performance in addition to socialization and exaémation. Formalization has a negative
impact on externalization.

This research provides a SEM model that both tidircoed and the simplified model can
be referred by academicians. Concerning the limregburces for any company, the
proposed model enables managers a tool that caisdzbfor seeking sound strategies to
manage which enablers and knowledge creation mbdgsshould focus on.

Keywords: knowledge management, knowledge management esabiew product

development capabilities, knowledge creation, omgmnal performance, structural
equation modeling.



OZET

Bilgi yonetimi isletmeler icin yonetilmesi gereken bir meydan okwttugu kadar rekabet
avantajl sglama adina da buyik bir potansiyeldir. Yoneticilgtgi bazl varliklarini nasil
daha iyi 6lctp yonetebileceklerini bilmek isterler.

Bu tez, bilgi yonetimi kolaylgtiricilari, bilgi yaratma sureci, yeni trin ggélime yetkinligi

ve algilanansirket performansi arasindaki skileri ortaya koyan teorik bir modelin
olusturulmasi ve yapisalsilik modelleme ydntemi ile analiz edilmesini iceskiedir.
Calismada, bilgi yaratma modelini baz alan bilginin glioelakli perspektifi gedtiriimekte
ve literatlrde yer alan bir models, stratejileri ve pazar dinamikleri de eklenerek alah
kapsamli yeni bir model ofturulmaktadir.

Arastirma, Turkiye'deki Bilsim Teknolojileri sirketlerine déntk olarak hazirlanan bir
anket ile yapilmy, 93 farkli firmadan 294 kinin katilimi sglanmstir. SPSS programi ile
temel ve karmgk tanimlayici istatistikler, ve faktor analizi, ABS programi ile
dogrulayici faktor analizi ve yapisalsitik modelleme analizi yapilarak deskenler
arasindaki igkiler incelenmgtir.

Analiz sonuclarina gére pazar dinamiklesi,stratejileri, bilgi yonetimi kolaylgiricilari,
bilgi yaratma sureci, yeni urin gglrme yetkinligi ve algilanansirket performansi
arasinda anlamli gkiler oldugu go6rdlmigtar. Pazar dinamikleri G¢ factor ile
Olgulmektedir. Bunlardan dinamiznmgi@nme ile, rekabet yonlugu is stratejileri ile, ve
urtin belirsizlgi sosyallgme ile iliski icindedir.Is stratejileri, tim dgiskenler grubu icinde
en az bir factor ile ifki icindedir. Bilgi yonetimi kolaylatiricilarindan grenme ve bilgi
teknolojileri, bilgi yaratma sirecinin dort kavramida etkilemektedir. Bu dort surecten
kombinasyon, yeni urin gelirme yetkinligi ile, yeni trin gektirme yetkinligi de
algilanansirket performansinin her iki faktord, finansal perhans ve kalitatif performans
ile anlamli iliki tasimaktadir. Ulallan sonu¢ akademik canalar ile daha da
lyilestirilebilecek bir model oldgu kadar, § dinyasinda yoneticilerin de kullanabilgce
bir arac olarak ortaya ¢ikmaktadir. Bu model tagticilerin,sirketlerin kisith kaynaklar
da dikkate alinarak, hangi bilgi yonetimi kolagtlaicilarina ve bilgi yaratma sireclerine
odaklanacaklarini belirleyecek stratejiler giaimeleri daha kolay olacaktir.

Anahtar kelimeler: bilgi yonetimi, bilgi yonetimi kolaylgtiricilari, bilgi yaratma, yeni
artin gelgtirme yetkinlikleri, sirket performansi, yapisasidik modelleme
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Claim for Originality

This model is an improved and diversified versidrin@ research done by Lee and Choi

(2003). The modifications are listed below and sarmped in Table 3.1.

1.

Market Dynamismis included in the model which assumed to infleeBuisiness
StrategiesNew Product Development CapabilggdPerceived Company Performance
Business Strategias included in the model which assumed to infleeiinowledge
Management EnablerKnowledge Creation Proces®New Product Development
CapabilityandPerceived Company Performance

Two new constructspgrticipating in boundary spanning structuredirection and
performance informatignare introduced ilkKnowledge Management Enablgend
one constructIT quality) in IT support

The mediator betweenKnowledge Creation Processand Organizational
Performanceas accepted to bdPD Capabilitiesnstead of Organizational Creativity.
Organizational Performances accepted to bBerceived Company Performancaes
the performance of the company is asked to thecgaants instead of searching for
any financial and qualitative data of companies.

The research methods are different, as Structugedititon Modeling is used in this
research.

Finally, this research is done in Turkey, and irs€ctor; while the latter was done in

Korea with companies in Manufacturing, Service kimhncial business sectors.

Table 1.1 Comparison of Research Model with Modelfd_ee and Choi (2003)

This Research Lee and Choi (2003)

Market Dynamism -
Business Strategies -
KM Enablers KM Enablers

Construct Groups KC Process KC Process
NPD Capability Organizational Creativity
Perceived Company Organizational
Performance Performance
Country Turkey Korea

Manufacturing, Service,
Sector IT . ) -
Financial business

Number of firms 93 58 (19, 25, 14 respectively)

Sample size 294 426

Xviii



1 INTRODUCTION

1.1 Problem Statement

The knowledge-driven economy increasingly requidegsinesses to function as
knowledge-based organizations. The task of managiiogmation is a critical challenge
facing modern day organizations and may hold thg t@ developing a source of
advantage (Drucker, 2001). As firms are focusingtlwair intangible assets, intellectual
capital can be viewed as the future basis of sustiacompetitive advantage. Competitive

advantage depends more on “people-embodied know-{Rnahalad, 1995).

Knowledge management deals with the process oticgeaalue from an organization's
intangible assets and is widely appreciated infmss world especially since 1980s (Wiig,
1997). Although Drucker (1969) claimed that knovgedcan not be managed, and Miller
(2000) agreed upon him, many scholars (Nonaka aakleuchi 1995, Wiig 1997,
Davenport and Prusak 1998, Wickramasinghe 2003jaEkihd Kling 2003, Snyman and
Kruger 2004) stated that organizations should spgedial effort to handle — or manage —
knowledge to be able to survive, to establish suzitde development, and to have
competitive advantage. Although most of the orgatnons are not quite aware of or do not
measure the benefits of knowledge management, ssmnéiey believe that it is very

crucial.

As many other scholars, the author of this distertaalso believes that knowledge

management has a positive effect on the competgs® of a corporation. This belief is

based not only on academic studies that he hadcetltarcover but also on the experiences
accumulated on his professional career path. Hahedhance to work in various national

and global companies in Service Sector where than nesks were on New Product

Development and Channel Management. The main difteting success factor among

others was observed to be the effective knowledgeagement.

1.2 Purpose of the study

In this thesis, it is aimed to analyze the impddtrmwledge management of on perceived

company performance through new product developm&nstructural equation model
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showing the impact of knowledge management on newadyct development and
perceived company performance will be constructéte contribution to the literature is
mainly on providing the relations between marketaiyism, business strategies,
knowledge management enablers, knowledge creatmregs, new product development

capabilities and perceived company performance aitew model.

1.3 Importance of the study

This study is important for:

* Top management team. Managing information igtecar challenge for all organizations

in dynamic environments which can be a key to dgyaeh a source of competitive

advantage (Drucker, 2001). With a strong eviderfcenpact of knowledge management
on developing a source of advantage, top managersiecide how much to allocate from
their scarce resources. This is extremely impordédstd for Turkish Companies, as factors
like globalization, being a candidate for Europé&amon Membership, etc., foreign rivalry

has not been much harder before.

» Consultants. It is not easy for any company torease its knowledge management
capability within a short time period. When theyeimd to do so, they will seek outside
assistance while making use of their own specgbied qualifications. Having knowledge
as their core assets, consultants will be readgrtee.

* IT solution vendors. As technology progressrehaill be more solutions in the market
to be purchased and applied on for corporationsveyer, it is again technology that
enables rivals to replicate any solution in a giraiitne. Vendors will be glad to have their
customers to be aware of the importance of knovdemgnagement, which might yield

them to spend more on solutions in the market.

» Researchers. Although a lot of researches has Heme to identify the relationship
between knowledge management and competitivenesspplicable model would be
much more interesting. The contributions to theréiture with this thesis will open new
gates to be explored.
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1.4 Management Questions

Knowledge is the major potential for gaining conmpet advantage (Prahalad and Hamel,
1990; Leonard-Barton, 1995; Nonaka and Takeuch®51%rant, 1996). Organizations
can achieve the following through successful knodgée management programs:
competitive advantage, customer focus, improve eyad relations and development,
innovation and lower costs (Skyrme and Amindon, 799This brings up the first
management questioShould managers reserve some of their resources flnowledge

management?

There has been strong interest in corporate pediocen management approaches using
performance indicators to provide insights intoamigational performance. This improved
understanding of value creation can be used asb#ws for strategy creation or
assessment, to motivate people to do the righgshand to communicate with external
stakeholders (Marr and Spender, 2004).

Knowledge being an important factor for organizasiand critical to strategic advantage
caused organizations to reconsider their perfor@mameasurement systems. Managers
want to understand how to manage and measurekiin@iviedge based assets better, while
at the same time, there is increasing pressure amgers to measure benefits and cost
effectiveness of their organization’s knowledge agement initiatives. Corporations
should utilize their resources in the most effextand efficient way, otherwise in today’s
business environment, they might not have a chémceplace the vast ones. The second
management question ighich factors of knowledge management are affectinghe

company performance through new product developmentapabilities?

This study aims to develop a model that can beieghpd any institution for identifying

and answering these questions.
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1.5 Research Questions to be addressed

In the area of competence, core competence andceabilities are the major issues.
Core competencies represent technological skillgmpementary assets, and
organizational routines and capacities (Dosi, 19B8jns can do well mostly in particular
technologies, marketing and purchasing, identifyargd responding to environmental
changes, etc. (Nelson, 1988)

A core capability is defined as the knowledge dwt tdistinguish and provide a
competition advantage. This puts emphasis on erapléypowledge and skills which are
embedded in underlying technical systems, values ramrms (Johannessen and Olsen,
2003). Core competence is not static, as only thmasfthat continuously invest and
upgrade their competence will be able to create steategic growth alternatives (Lei, Hitt
and Bettis, 1996). Accepting knowledge management acore capability, this thesis

provides a set of evaluation tools for answerirgftllowing questions:

What is the relationship between the knowledge mamgment capabilities of a firm

and its competitiveness?

What are the parameters that influence competitiveass of a firm through new

product development?
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2 LITERATURE REVIEW

2.1 Introduction

It was before the end of 20th century that, theinmss environment has dramatically
changed. With two world wars in a century, and ey after the second one, there were
booms that created a sellers’ market where it galylshifted towards a buyers’ market in
most of the developed countries. The main chanatteof such market is that as they are
saturated they do not consume all goods produceih Ah increased number of
consumers that are better informed and more demgndifferentiation and innovation
become more critical than ever. We can also comecltitat traditional cost-focus
management tools do not provide managers adequedtemation. Organizations’
resources should be aligned in accordance witlexternal competitive forces to provide
better value (Marr and Spender, 2004).

The increasing competition and the high rate obuation have made knowledge the key
asset of knowledge. The most valuable assets d&ltkecentury enterprise are set to be its
knowledge and knowledge workers (Drucker, 2001k ahility of enterprises to exploit

their intangible assets has become far more deciban their ability to invest and manage

their physical assets (Snyman and Kruger, 2004).

Globalization, with the help of developments in omhation and Communication
Technologies, results the economic world to shwhlere access to tangible resources does
not alone provide a sustainable competitive adggnt#®arallel to these, scholars have
reacted by putting forward new theories of the fitBtonomists like Solow (1956) and
Arrow (1962) had done studies on "learning curwehkich helped in growing interest in
knowledge as a different kind of economic resouiearallel to the developments in
economic and organization theory, Machlup (1966} w#e first modern economist to
analyze knowledge and related areas. Results oéva nesearch on the transfer of
knowledge and its impact on innovation were pulgiisby Teece (1977). Drucker (1969)
was the first to define knowledge as an importasburce, and with several contributions
afterwards knowledge is assigned to be one of thmsources of lasting competitive

advantage (Nonaka and Takeuchi, 1995).
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Knowledge is neither data nor information, and thatdifference between them is often a
matter of degree (Davenport and Prusak, 1998). Battuctured records of transactions,
whereas information has the character of a messédfea sender and a receiver. Human
agency is at both ends of the communication. Infdiom must inform; it is data that

changes the receiver's perceptions.

The key to effectively distinguishing between imf@tion and knowledge is not found in
the content, structure, accuracy, or utility of thepposed information or knowledge.
Rather, knowledge is information possessed in the rof individuals: it is personalized
information (which may or may not be new, uniquseful, or accurate) related to facts,
procedures, concepts, interpretations, ideas, wéisens, and judgments (Alavi and
Leidner, 2001).

Knowledge is a fluid mix of framed experience, wsucontextual information, and expert
insight that provides a framework for evaluatingl ancorporating new experiences and
information. It originates in and is applied in tend of the knower. In organizations, it
often becomes embedded not only in documents oilasinnorganic forms and
repositories but also in human forms such as orgéional routines, processes, practices,

and norms (Marr and Spender, 2004).

The theory of organization has been dominated pgradigm that accepts organization as
a system that “processes” information (Nonaka, 198khough these processes deal with
input-process-output sequence of information prsiogs the ‘process’ step should include
capturing, transferring and creating new knowledgeovation is a form of organizational
knowledge creation. It is a process where orgawzatreates and defines problems and
then, actively develops new knowledge to solve tiildonaka, 1994).

Organizations have to adapt to changing market itond in order to remain at the
competitive edge (Cagan, Oner, Basoglu, 2003). ds @uality Managemeniperiod

starting from 1980’s andBusiness Process Reengineerimg 1990’s which vyielded
Knowledge Managemetiy the 21st centuryQuality Managemenapplications proposed
teamwork and empowerment to utilize employee cbuation both physically and

mentally. Business Process Reengineeriogused mainly on technology adaptation and
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usage to eliminate non-value adding steps in tleegases. Thus both the costs were
reduces and the satisfaction level of the inteamal external customers were increased. In
contrast to quality managemenBusiness Process Reengineerihgd critics about

focusing only on the process, and technology caredard the human side of a business,

which in the long run could lead to failures of bggtion.

Deriving lessons from experiences in success oflitQuianprovement Techniques and
Business Process Reengineering, importance of Kadgel Management is increased
which was aimed to be used as a step to initiate rmanage innovation for gaining

competitive advantage.

2.2 Knowledge
2.2.1 Definition of knowledge

Philosophical debates started with Plato's fornmaiof knowledge as “justified true
belief". However there is no single agreed defomtiof knowledge presently, nor any
prospect of one, and there remain numerous congptstaories.

Knowledge was defined as information combined \eitperience, context, interpretation
and reflection (Davenpost al, 1998). It is not something new; it has alwaysnbaesed
and exchanged within the organizations (Davenpad Rrusak, 1999). According to
Davenport and Prusak (1999yyHat is new is to recognize knowledge as a corpoaaset
and to understand the need of managing it and uirglit with the same care given when

obtaining the value of other more tangible assets

Knowledge has been defined as:

“Awareness of efficiency and effectiveness of ddéf# actions in producing outcomes
based on experience” (Ackoff and Emory, 1972).

“A flow of messages which might add to, restructorechange knowledge” (Machlup,
1983).
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“Flow of messages which are derived from eitherfibw of information or from the ways
by which the information organized and structurper¢eptional, context specific and
purposeful). Knowledge is created and argued byérg flow of information, anchored

on the commitment and beliefs of its holder” (Noaak994).

“(i) expertise, and skills acquired by a persomnotiygh experience or education; the
theoretical or practical understanding of a subj@gtwhat is known in a particular field or
in total; facts and information or (iii) awarenemsfamiliarity gained by experience of a

fact or situation” (Oxford Dictionary, 2005).

The concepts of data, information, and knowledgeevgeparated by Nonaka and Takeuchi
(1995).

1. Data is factual, raw material and therefore authinformation attached.

2. Information is refined into a structural formh& word information is derived from
Latin ‘informaré which means give form td6 where most people tend to think of
information as disjointed little bundles ofatts' (Sveiby, 1994). Information can be
viewed from ‘Syntacti¢ and “semantit perspectives. It worth to examine the syntactic
aspect of knowledge which is the volume of inforimrais it is measured without taking in
care of its meaning or value (Shannon and Wea@&9;1cited in Nonaka, 1994). The best
example to this is the telephone bill, where itnist calculated on the content of
communication but on the duration of time and diséainvolved. Semantic aspect of
knowledge is more relevant for creating knowledg& &éocuses on conveyed meaning.

3. Knowledge was also split into two as expligiidacit knowledge by Nonaka and
Takeuchi (1995).

2.2.2 Tacit knowledge — explicit knowledge

Knowledge that can be expressed in words and nentidy represents the tip of the
iceberg of the entire body of possible knowledger(&ka, 1994). Polanyi (1966; cited in
Nonaka, 1994) was the first to distinguish betwieit and explicit knowledge which later
utilized by other authors framingve can know more than we can 'telHe classified

human knowledge into two categories. “Explicit” oodified knowledge refers to

knowledge that is transmittable in formal, systeminguage. On the other hand, “tacit”
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knowledge has a personal quality, which makes it ha formalize and communicate.
Tacit knowledge is deeply rooted in action, comneitity and involvement in a specific
context (Nonaka, 1994). In Polanyi’'s words, itdwells’ in a comprehensive cognizance

of the human mind and body.

While Polanyi (1966) articulates the contents oftteknowledge in a philosophical context,
it is also possible to expand his idea in a moractral direction. Tacit knowledge

involves both cognitive and technical elements. Thgnitive elements center on what
Johnson-Laird (1983) called “mental models” in whibuman beings form working

models of the world by creating and manipulatinglagies in their minds. These working
models include schemata, paradigms, beliefs, ae@points that provide “perspectives”
that help individuals to perceive and define thearld (Nonaka, 1994). By contrast, the
technical element of tacit knowledge covers comcigtow-how, crafts, and skills that
apply to specific contexts. It is important to nbkere that the cognitive element of tacit
knowledge refers to an individual’'s images of riyadind visions for the future, that is to
say, what is and what ought to be. The articulatibtacit perspectives is a key factor in
the creation of new knowledge (Nonaka, 1994). imfation on the types of knowledge -
tacit knowledge and explicit knowledge - are preddn details in Table 2.1 (Nonaka and
Takeuchi, 1995). Though both types of knowledge areepted to be important, tacit
knowledge is more difficult to identify and thus mage (Nonaka, 1994).

Explicit — or codified or articulated — knowledgelates to ‘knowing about’ and can be
written and easily transferred. This category ofowledge may include manuals,
specialized databases or collections of case laway even be in the form of standardized
techniques of investigation or templates for docotmie A key attribute of explicit
knowledge is the possibility to store it. Few dissgthat it can be stored and shared using

manuals and databases.

Tacit knowledge relates to “knowing how” or “undersding” and cannot be directly
transferred between individuals; it is transferteobugh application, practice and social

interaction.
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Table 2.1 - Two Types of Knowledge (Nonaka and Takehi, 1995)

Tacit (subjective) Explicit (objective)
Knowledge of experience (body) Knowledge of ratidpa (mind)
Simultaneous knowledge (here and now)  Sequent@iladge (there and then
Analog knowledge (practice) Digital knowledge heory)

Tacit knowledge is perceivable, but difficult tonpbint, model or transfer due to its

unstructured nature while being highly experieneesenl, intuitive, simultaneous, and

analog. Explicit knowledge differs from tacit knaalge because it embodies structural

characteristics that enable people to manipulatggrize, model and transfer its essences

(such as logical, sequential, and digital attrisu(®&'im et al. 2004).

2.2.3 Models of knowledge creation

New knowledge can be created by trying new appesmah the effort to make sense of a

particular problem situation, and by learning frovhat happens (Weick, 1995; Huber,

1991). With assumption of knowledge being creakedugh conversion between tacit and

explicit knowledge, four differing models of knowlige conversion are given in Figure 2.1
- Models of The Knowledge Creation (Nonaka, 1994).

Destination
Tacit Explicit
Tacit Socialization Externalization
Source
Explicit Internalization Combination

Figure 2.1 - Models of The Knowledge Creation (Noria, 1994)
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Internalization refers to creation of new tacit Wiedge from explicit knowledge; e.g., the
learning and understanding that results from repdimdiscussion (Nonaka, 1994). It is the
process in which the existing explicit knowledgenfr different sources is combined by an
individual who then processes this knowledge with help of his or her own existing
knowledge which enables new knowledge emergencegkéoand Takeuchi, 2000). The
tools for internalization are enhanced search esgienabling various conditions for

searches through existing knowledge repositories.

Externalization refers to converting tacit knowledgp new explicit knowledge; e.g.,
articulation of best practices or lessons learnddn@ka 1994). It is a process for
articulating tacit knowledge into explicit form i.eith the definitions of this study non-
articulated tacit knowledge taking the form of eitlarticulated tacit knowledge or possibly
also explicit form (Nonaka and Takeuchi, 2000). denalization process is described as
non-articulated tacit knowledge taking the shapemetaphors, analogies, hypothesis or
models. Since verbally describing images is oftemdequate, the differences between
images and expressions promote the interaction degtwndividuals which for its part

promotes new knowledge creation.

The socialization mode refers to conversion ofttanowledge to new tacit knowledge
through social interactions and shared experiemeeng organizational members; e.qg.,
apprenticeship (Nonaka, 1994). It is a processhafisg tacit knowledge through shared

experience between individuals or groups of indiaid (Nonaka and Takeuchi, 2000).

Intermediation was used instead of socializatiorsbge scholars like Koulopoulos and
Frappaolo (1999). Intermediation is a process lhariag tacit knowledge but additionally

it can be understood as a combination of interaibn and externalization which do not
occur simultaneously; i.e. explicit knowledge isretd in a knowledge base in between.

Communities of practice are proposed as a solddioimtermediation.

The combination mode refers to the creation of rexplicit knowledge by merging,
categorizing, reclassifying, and synthesizing exgstexplicit knowledge; e.g., literature

survey reports (Nonaka, 1994).
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From the organizational theory point of view:

1. socialization is connected with the theoriesrgfanizational culture,
2. combination is rooted in information processizuggl
3. internalization is connected with individual amganizational learning.

Theories of organizational learning do not addibgscritical notion of externalization,
and have paid little attention to the importanceadialization even though there has been
an accumulation of research on “modeling” behawoiearning psychology (Nonaka,
1994). Another difficulty relates to the concepfs*double-loop learniny (Argyris and
Schon, 1978) or unlearning (Hedberg 1981), which arises from a strong oaéoh
toward organization development. Since the firdegnated theory of organizational
learning presented by Argyris and Schon, it hasnbeelely assumed, implicitly or
explicitly, that double-loop learning, i.e., theagtioning and reconstruction of existing
perspectives, interpretation frameworks, or denigioemises, can be very difficult for
organizations to implement by themselves (Nonal@®4)l In order to overcome this
difficulty, they argue that some kind of artificiahtervention such as the use of
organizational development programs is requirec [ithitation of this argument is that it
assumes implicitly that someone inside or outsilerganization knowsdbjectively the
right time and method for putting double-loop leaginto practice. A mechanistic view
of the organization lies behind this assumptionerSdrom the vantage point of
organizational knowledge creation, on the contrdoyble-loop learning is not a special,
difficult task but a daily activity for the orgamizon. Organizations continuously create
new knowledge by reconstructing existing perspestiframeworks, or premises on a day-
to-day basis. In other words, double-loop learmafgjity is “built into” the knowledge
creating model, thereby circumventing the need &xerunrealistic assumptions about the

existence of aright” answer (Nonaka, 1994).

The essential question of knowledge creation waseda to be establishing an
organization's "ba" (Nonaka and Konno, 1998). B& wafined as a common place or
space for creating knowledge. Four types of baesponding to the four modes of
knowledge creation discussed above are identifiedoriginating ba, (2) interacting ba,
(3) cyber ba, and (4) exercising ba.
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Organizational knowledge creation involves deveigmew content or replacing existing
content within the organization's tacit and explianowledge (Pentland 1995). Through
social and collaborative processes as well as dividual's cognitive processes (e.g.,

reflection), knowledge is created, shared, ampljfieenlarged, and justified in
organizational settings (Nonaka 1994).

2.2.4 Spiral model of knowledge creation

Tacit knowledge held by individuals has an amgifion effect through dynamic
interactions between all four models of knowledgewersion. This spiral model of
knowledge creation is illustrated in Figure 2.2 (ldka, 1994).
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Figure 2.2 - Spiral of Organizational Knowledge Cration (Nonaka, 1994)

According to Nonaka (1994), knowledge creation i€amtinuous spiral-like process,
encompassing four types of knowledge conversiofglksvs:

Socialization: tacit knowledge transformed intoitt«nowledge, by means of experience
sharing.
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Externalization: tacit knowledge transformed int@lecit knowledge, through concepts,
analogies, metaphors, and hypotheses.

Combination: explicit knowledge transformed intdvat explicit knowledge, forming a
knowledge system.

Internalization: explicit knowledge transformedanaécit knowledge, througHéarning by
doing’, creating mental models andckriow how to be incorporated into individual

practice.

The interactions between tacit knowledge and eitphkicowledge will tend to become
large in scale and faster in speed as more aatoasid around the organization become

involved.

Organizational knowledge creation, as distinct frioihividual knowledge creation, takes
place when all four modes of knowledge creation“arganizationally” managed to form
a continual cycle (Nonaka, 1994). This cycle ispgtaby a series of shifts between
different modes of knowledge conversion. Thereanéous ‘triggers’ that induce these
shifts between different modes of knowledge conwarsFirst, the socialization mode
usually starts with the building of dae€ani or “field” of interaction. This field facilitates
the sharing of members’ experiences and perspsct8acrond, the externalization mode is
triggered by successive rounds of meaningfdiafogue” In this dialogue, the
sophisticated use of “metaphors” can be used tblertaam members to articulate their
own perspectives, and thereby reveal hidden tauwwkedge that is otherwise hard to
communicate. Concepts formed by teams can be ceabuith existing data and external

knowledge in a search of more concrete and shasplelafications.

This combination mode is facilitated by such triggas ‘toordinatiori between team
members and other sections of the organization thed“documentatioh of existing
knowledge. Through an iterative process of triall @nror, concepts are articulated and
developed until they emerge in a concrete form.sTlaxperimentatioh can trigger
internalization through a process &édrning by doing Participants in affeld” of action
share explicit knowledge that is gradually traresfatthrough interaction and a process of

trial-and-error, into different aspects of tacibkviedge.
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While tacit knowledge held by individuals may liethe heart of the knowledge creating
process, realizing the practical benefits of thadwledge centers on its externalization and
amplification through dynamic interactions betweah four modes of knowledge
conversion. Tacit knowledge is thus mobilized tlgtoua dynamic éntangling of the
different modes of knowledge conversion in a precesich will be referred to as a
“spiral” model of knowledge creation, illustrated in FiguR.2 (Nonaka, 1994). The
interactions between tacit knowledge and expliowledge will tend to become larger in
scale and faster in speed as more actors in anthdithe organization become involved.
Thus, organizational knowledge creation can be &twas an upward spiral process,
starting at the individual level moving up to thelective (group) level, and then to the
organizational level, sometimes reaching out toiker-organizational level.

The spiral model of knowledge creation has a maiffact on the knowledge management
literature. However, trying to sketch three differgariable categories into two dimensions
bears some limitations. Instead, we propose totluse dimensions; tacit knowledge —
explicit knowledge; individual — group; intra-orgaation — inter-organization. Thus, the
explanatory power of the model increases whictegated in Figure 2.3.

Intra-Organization Inter-Organization

Individual

Explicit

Individual

v

o
Intra-Organization Inter-Organization

Figure 2.3 Proposed cubical representation of orgamational knowledge creation
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The three dimensional representation of spiralrghnizational knowledge creation is also
provided in a table with dimensions, knowledge ttosamethod and examples for each in
Table 2.2.

Table 2.2 Three dimensions of organizational knowtige creation

Know- Knowledge
ledge People Structure Creation Method Example
1 |Tacit Individual | Intra-organizatior Interngllze}tlon Any Ie_arn_mg activity withif
Socialization organization
2 |Tacit Individual | Inter-organizatior '”‘efn‘?‘"z?‘“o” Meetings in Associations
Socialization
3 |Tacit Group Intra-organization Socialization Megs for a project
4 |Tacit Group Inter-organization Socialization Seal Conferences
5 |Explicit Individual | Intra-organization Externaditon | Writing project proceedings
6 |Explicit Individual | Inter-organization Externadizon Writings comments for a
proposal
7 | Explicit Group Intra-organizatior) Combination Ssrgatmg reports for intern
- o oL Creating reports for
8 |Explicit Group Inter-organizatior) Combination Associations

2.2.5 Conceptualizing Knowledge

Based on the structure of knowledge, knowledge cctnd defined as ‘declarative’ and

‘procedural’ knowledge (Anderson, 1983).

Yim et al., (2004) defined declarative knowledgéla®w what” while on the other hand,
procedural knowledge as “know how”. They proposddia approach: “know why”. In
this taxonomy, compared to the information aspé&now-what and procedural aspect of
know-how, know-why is characterized by the capapiiif reasoning (Yimet al, 2004).
Figure 2.4 (Yimet al, 2004) explores the relations between know-whywkmwhat and
know-how. Applying know-what to know-how brings am experience which causes in

reasoning for any better possibilities. This re@asgrcapability completes to a loop by
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modifying existing know-what or know-how.

Reasoning
Know-why
Reasoning changes
know-fow into
Information Procedure know-wity

Know-what Application m L

Experience

Figure 2.4 Conceptualizing knowledge (Yinet al., 2004)

The same classification in taxonomies was done &gc@ncelos et al., (2000). According
to them, declarative knowledge is related to thgsmal aspect of knowledge. It is the
knowledge type required in order to knovihat, who, where and whett is essential in
both interpreting and describing, from a certaewpoint (conceptualization), the physical
features world. It is knowledge of objects (ensitag events) and facts about the world, i.e.

it is factual information about a given contentaare

Procedural knowledge is the knowledge requirecctmmplish a certain task: it provides a
description of the system specific actions requitedcomplete a particular task. It
originates from the intellectual skill of knowirfgow to do something. Conventionally,
procedural knowledge uses declarative knowledgeletscribe actions in step by step

sequences (Vasconcelos et al., 2000).

Heuristic knowledge describes the knowledge reldatedhe individual experience and
implicit reasoning. As meaning that depends on itiddvidual's experience, heuristic
knowledge grows with personal work experience. ki#iarknowledge is generated by an

internal process and uses both declarative anst@uval knowledge to solve problems and

35



consequently to answer the questiany.

An understanding of the concept of knowledge anovwkedge taxonomies is important
because theoretical developments in the knowledgegagement area are influenced by the
distinction among the different types of knowledgdavi and Leidner, 2001). There are
different types of knowledge and flows among therhere such a classification can help
in designing knowledge management systems. ThuscEiMprovide an opportunity for
extending the scope of IT-based knowledge provisiomclude the different knowledge

types summarized in Table 2.1 (Alavi and Leidn@QD).

Table 2.3 - Knowledge Taxonomies and Examples (Alaand Leidner, 2001)

Knowledge Types Definitions Examples
Tacit Knowledge is rooted in Best means of dealing with
actions, experience, and specific customer
involvement in specific context
Cognitive tacit: Mental models Individual's belief on cause-
effect relationships
Technical tacit:
Know-how applicable to Surgery skills
specific work
Explicit Articulated, generalized Knowledge of major customers
knowledge in a region
individual Created by and inherent in theInsights gained from completed
individual project
Social Created by and inherent in | Norms for inter-group
collective actions of a group | communication
Declarative Know-about What drug is appropriatedior]
illness
Procedural Know-how How to administer a particular
drug
Causal Know-why Understanding why the drug
works
Conditional Know-when Understanding when to
prescribe the drug
Relational Know-with Understanding how the drug
interacts with other drugs
Pragmatic Useful knowledge for an Best practices, business
organization frameworks, project
experiences, engineering
drawings, market reports
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Vasconcelos et al. (2000) agrees on tiadegorization and classification of organizatlona
knowledge as a first step. Organizational knowletigees are explored in three main
groups by Vasconcelos et al. (2000):

1. Tacit Knowledge vs. Explicit Knowledge
2. Declarative, Procedural, or Heuristic Knowledge
3. Individual Knowledge vs. Group Knowledge

As in literature extensive work was done on clasaiion of knowledge into tacit or
explicit and into declarative, procedural or hetigjsthey propose a third category to
represent the location of knowledge in the orgdmoma knowledge to be classified into
either individual or group (collective) knowledgéasconcelos et al., 2000).

In literature tacit knowledge is seen exclusive$yaproperty of individuals. However,
research has made it clear that a team of integaatdividuals can have knowledge that
transcends the knowledge of each of them indivigu@V/alsh, 1995). As organizational
knowledge is multidisciplinary, hard to formalizand generated in discussions with
competing viewpoints (Buckingham Shum, 1998), Vasetos et al. (2000) attempted to
recognize this new understanding of knowledge ammbrporate both individual and
organizational knowledge. The term Knowledge Stiectvas used to describe a "mental
template” that is used to give a complex informatenvironment form and meaning
(Walsh, 1995). As knowledge structures are builpast experience and are used to order
data to allow for subsequent interpretation anebacit is possible to state that individual
knowledge is concerned with personal knowledgectires, while group knowledge is

related to organizational knowledge structures ¢daselos et al., 2000).

Different organizational knowledge types and thelation to different types of knowledge
assets are displayed in Figure 2.1 (Vasconcelak,&000).
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/ Group Knowledge \

Tacit Explicit
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Elements Elements Knowledge Knowledge
Mental hodels Enow-How Structural knowledge about documents
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Figure 2.5 Theoretical knowledge taxonomy (Vascontss et al., 2000)
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2.3 Knowledge Management

We are in a new era where different terms are tsescribe it (Wickramasinghe, 2003).

Knowledge management is one of the key defininguamfying themes of;

the post-industrial era (Huber, 1990),
the information age (Shapiro and Verian, 1999),
the third wave (Hope and Hope, 1997) and

o 0o T p

the knowledge society (Drucker, 1999).

It is one of the latest methods advanced by caastd} practitioners, and some academics
to meet the demands of what is thought to be areasmngly dynamic and competitive

business environment (Ekbia and Kling, 2003).

2.3.1 Definitions of Knowledge Management

Knowledge management is defined on Accenture’s siteh (vww.accenture.com2005)

as making available the right information to all@ayees in the organization when they
need it and in an easily digestible format, thiesemployees can leverage experiences and
make more effective business decisions. Knowledgaagement is mainly the ability to
develop, maintain, leverage and renew intangilbdetagItami and Roehl, 1987) which are
often called Knowledge Capital or Intellectual Gap(Stewart, 1994). It is accepted as
the process of creating value from an organizaiontangible assets (Wiig, 1997).
Knowledge management not only involves the prodactf information, but also the
capture of data at the source, the transmissionaaadlsis of this data, as well as the
communication of information based on, or derivexhf, the data, to those who can act on
it (Davenport and Prusak, 1998).

Knowledge Management is as an integrative and msydte process of coordinating
organization-wide activities in acquiring, creatirsgoring, sharing, diffusing, developing,
and deploying knowledge (Rastogi, 2000). This iseddy individuals and groups in
pursuit of major organizational goals. Here ithe fprocess through which organizations
use their institutional and collective knowledge ilehcreating by incorporating

organizational learning, knowledge production, akdowledge distribution. Since
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knowledge management addresses the generatioresespation, storage, transfer and
transformation of knowledge (Hedlund, 1994), thewledge architecture is designed to
capture knowledge and thereby enable the knowletlgeagement processes to take place
(Wickramansinghe, 2003).

The concept of managing knowledge was stated toelagively new (Wilson, 2002).
Drucker (1969), one of the first people to writeoabthe idea of the 'knowledge society’
and the 'knowledge economy’, disputes the notiahkhowledge can be managed. At the
Delphi Group's Collaborative Commerce Summit heffedoat the notion of knowledge
management with the implication that managing kmaolge is not that possible and it is
only between two ears (Kontzer, 2001). As it isyoabout what individual workers do
with the knowledge they have, when they leave apaomy, their knowledge also goes with
them regardless of how much they have shared. &ind the ideas of Drucker on
knowledge; Miller (2000) discussed the issue as\da& unique human capability of
making meaning from information, mostly in relatstmps with other human beings,

knowledge is what one knows and what one knowshcabe turn into commodity.

The urge for global reach and the speed with whitk should be achieved are often
considered the main motives behind organizationgrest in Knowledge Management
(Alavi and Leidner 1999, Prusak 2001). Snyman (20&84ued the two dimensional
perspective of knowledge management defined by M@search Center Figure 2.6
(Maybury, 2003).
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Figure 2.6 Knowledge management enablers (Maybur003)

In the first dimension the activities that areicdt to knowledge creation and innovation
are defined: knowledge exchange, knowledge caplumewledge reuse and knowledge
internalization. In the second dimension the eldsyémat enable or influence knowledge

creation activities are argued which are:

a. Strategy - the alignment of corporate and knowladgeagement strategies.
Measurement - the measures and metrics captuckstdéomine if knowledge
management improvement is occurring or if a bemefieing derived.

c. Policy - the written policy or guidance that is yiged by the organization.

d. Content - the corporate knowledge base that isicaghtelectronically.

e. Process - the processes that knowledge workert® usdhieve the organization's
mission and goals.

f. Technology - the information technology that faeikes the identification, creation and
diffusion of knowledge among organizational elemsemithin and across enterprises,
for instance an enterprise portal.

g. Culture - the environment and context in which kfemlge management processes

must occur.
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All these yield to a learning methodology and arde® organization - one skilled at
creating, acquiring and transferring knowledge aB8 as adapting its actions to reflect new

insight and innovation.

2.3.2 Knowledge Management Perspectives

Knowledge management can be differentiated into agostrategic management and
operational management of knowledge (Tissen, Asdeier and Deprez, 1998). Operative
management uses computer technology to organizeiatriibute information to and from

employees. Strategic management on the other lsadprocess that relates the firm’s

knowledge to:

a. the design of organizational structures that prenkobwledge,
b. firm strategy, and

c. the development of knowledge professionals.

Analyzing studies done in knowledge managementalitee, Nielsen (2005) concluded

that two main streams exist: the “content” view émel “process” view.

The content view of knowledge management deals Iynaiith the categorization and the
transferability of the knowledge. Starting from tlggstinction of tacit and explicit
knowledge done by Polanyi (1962), this literatweused on internal analysis of the firm,
like knowledge creation (Nonaka, 1994; Nonaka & dathi, 1995) and codification and
transfer of knowledge (Kogut & Zander, 1995).

The process view of knowledge management has deaspectives. Starting with Simon
(1960), organizational learning has been linkedampetitive advantage. The coming out
of Multi-National Companies pointed out that knodde creation can occur in any
location of a firm. The ‘centers of excellence’ msi out the geographical distribution of
knowledge creation while know-how is generated linpeoductive activities (Moore &
Birkenshaw, 1998). In literature knowledge was alsganized as embodied, embedded,
embrained, encultured, and encoded (Blackler, 19935ble 2.1 (Nielsen, 2005)

summarizes the main knowledge management perspsctiv
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Table 2.4 - Comparison of Knowledge Management Pgsctives (Nielsen, 2005)

Content View

Process View

ns

Unit of Types of Knowledge Collective Knowledge

Analysis

Level of Intra-organizational: Intra-organizational:

Analysis Tacit vs. explicit Organizational Learning
Knowledge as resource Absorptive Capacity
Knowledge as embedded Intellectual Capital
Inter-organizational: Inter-organizational:
knowledge transfer Knowledge as strategic tool
network as repository of knowledge Network as growth opportunity

Main Focus Individual vs. group vs. organization Ideas, techniques and prescriptio
Codification, exploitation and protection pfAccumulation and distribution of
knowledge knowledge

Approach Descriptive analysis of activities Practical anaysf practices

Strategic Ontological/Structural Pragmatic/organic

View

Strategic Enhancement of efficiency and Enhancement of processes

Objective effectiveness

Main Static/Protectionist Lack of dynamism

Criticism Limited openness to external knowledge|/Internally oriented
creation of new knowledge Knowledge as asset
Ignores cognitive / behavioral aspects | Limited emphasis on synergies

Short-term focus
Major Hymer (1959) Simon (1960)

Contributors

Polanyi (1962)

Winter (1987)

Prahalad & Hamel (1990)
Kogut & Zander (1995)
Liebeskind (1996)

Conner & Prahalad (1996)

Cyert & March (1963)
Argyris & Schon (1978)
Nelson & Winter (1982)
Cohen & Levinthal (1990)
Nonaka (1994)

Hamel & Prahalad (1994)
Blacler (1995)

Moore & Birkenshaw (1998)
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Table 2.5 - Knowledge Perspectives and Their Implations (Alavi and Leidner, 2001)

Perspectives

Knowledge

Implications for Knowledge
Management (KM)

Implications for Knowledge
Management Systems (KMS)

Authors

Knowledge vis-a-
vis data and
information

Data is facts, raw
numbers- Information
is processed/
interpreted data.

KM focuses on exposing
individuals to potentially useful
information and facilitating
assimilation of information

KMS will not appear radically
different from existing IS, but will
be extended toward helping in use
assimilation of information

r

State of mind

Knowledge is
personalized
information.

KM involves enhancing
individual's learning and
understanding through provisiof
of information

Role of IT is to provide access to
sources of knowledge rather than
n knowledge itself

(Schubert eal., 1998)

Object Knowledge is the stateKey KM issue is building and | Role of IT involves gathering, Carlsson et al., 1996;
of knowing and managing knowledge stocks storing, and transferring knowledgeMcQueen, 1998; Zack,
understanding. 1998a)

Process Knowledge is an KM focus is on knowledge flows Role of IT is to provide link among Carlsson et al., 1996;
object to be stored andand the process of creation, sources of knowledge to create | McQueen, 1998; Zack,
manipulated. sharing, and distributing wider breadth and depth of 1998a)

knowledge knowledge flows

Access to Knowledge is a KM focus is organized access tpRole of IT is to provide effective | McQueen, 1998

information process of applying | and retrieval of content search and retrieval mechanisms for
expertise. locating relevant information

Capability Knowledge is a KM is about building core Role of IT is to enhance intellectualCarlsson et al., 1996;

condition of access to

competencies and understandir

gapital by supporting developmen

information.

strategic know-how

of individual and organizational
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2.3.3 Strategic Management Perspectives and Competitivesg

Management literature was classified into two neireams of theoretical approaches; the
content view of strategy and the process view m@tagyy (Nielsen, 2005). Although it is a
very straight simplification that the scholar hitisdso accepted, it provides a lean basis

to discuss and classify the perspectives.

The first one being particularly dominant in indieteconomics and marketing literature

is the content view of strategy. Alfred Chandle®g2) positioned strategy as a separate
business function by declaring “structure follovigategy”. More studies done on this

where Andrews (1971) added internal strengths agakmnesses and external opportunities
and threats. Trying to identify successful stregegin advance leads to studies on
sustainable competitive advantage (Porter, 1985%¢. rEsource-based perspective focused
mostly on the internal analysis of the firm (Pratblk Hamel, 1990). However, this

content view of strategy is criticized mostly os gtatic approach where competition is
accepted as a zero sum game and neglecting coamektprocesses of selecting and
implementing the strategies (Young, 1995). Contaw of strategy accepts knowledge as

a firm specific and cumulative competence (Niels£5).

The second one is the process theory where managiagge and from an external
perspective how companies can compete is dealt Wthtzberg (1996) is one of the
leading scholars discussing that the speed of eéhantpo much for companies to adapt
their strategies on a content-based analysis astdad have to be more action-oriented
(Nielsen, 2005). Resulting from tremendous develepts in information technologies,
strategy focus evolved on flexibility and new preg@riented tools like Kaplan &
Norton’s (1992) balanced scorecard, Champy & Harenét993) business process
reengineering, Barney’s (1995) VRIO framework, egame theory and network theory
(e.g., Axelrod, 1984, Powell & DiMaggio, 1991). Thmocess approach is criticized
mostly on the lack of attention to the synergigftects and the granted resources and
capabilities supplied by the network partners Dagr(i1999). Table 2.6 (Nielsen, 2005)

compares these strategic management perspectives.
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Table 2.6 - Comparison of Strategic Management Pepectives (Nielsen, 2005)

Content View

Process View

Competencies Structures
Unit of Analysis Resources Processes
Capabilities Relationships
Level of Analysis Firm Firm
Industry Networks/Systems
. . Rent-seeking Rent-seeking
Strategic Behavior Resource-protecting Efficient
Economizing

Knowledge
Management View

Knowledge as resource
Knowledge as competence

Knowledge as process
Knowledge as universal, objective
and transferable asset

Main Criticism

Static
Process-lacking
Context-lacking
Zero-sum
Protectionist

Somewhat static

Content-lacking

Lack of attention to endowment of
resources and capabilities

Major Contributors

Penrose (1959)
Chandler (1962)
Andrews (1971)

Buckley & Casson (1976)
Wernerfelt (1984)
Williamson (1985)

Porter (1985)

Prahalad & Hamel (1990)

Axelrod (1984)

Mintzberg (1989)
Prahalad & Hamel (1990)
Powell & DiMaggio (1991)
Kogutet al. (1992)

Barney (1995)

Gulati (1995)

Bartlett & Ghoshal (1996)

2.3.4 Knowledge Management for Competitiveness

The true power of knowledge lies in its ability positively influence and enable the

business strategy (Snyman and Kruger, 2004). Syriegtyveen the business strategy and
the knowledge management strategy is thus essekhalwledge should be accepted as
one of the most strategic resources of itself, whstiould result the firm’s business

strategy to reflect the role of knowledge in hefpthe firm to compete (Zack, 2002). The
true core competence of the organization which ipe®s sustainable competitive

advantage lies in its management capability toterealevant organizational knowledge

(Nonaka, 1991).

Knowledge management is essentially a strategic b@gause it can be a key resource for
decision making, mainly for the formulation and lexaion of alternative strategies

(Carneiro, 2000). Any organization should align ktsowledge management strategy in

46



accordance to its mission and objectives. ¥inal. (2003) argued this as to have the goals
and strategies of knowledge management to be tieteof those of an organization.
Knowledge drives strategy and strategy drives kedgé management (Tiwana, 2000).
When both business and knowledge management stregtegiearly established; a long-

lasting competitive advantage is achieved (Bat@99)

Every business organization seeks three goalsumave, to grow and to be profitable
(Porter, 1985). In order to achieve them, they sddkast one competitive advantage and
achieve it by competing in one of two ways; beingpwa-cost producer of goods and
services or differentiation of a product or serviy the help of the developments in
information and communication technology, comparbesome more innovative. They
have the chance to focus more on the market fotlcats favor them in competitive
environment while having the benefit of both beifgyv cost and differentiation.
Accordingly, internal competence including the nging of information was one of the
crucial contributors to competitive advantage (Brii985). Organizations should have
higher levels of information and intelligence inder to cope with the changing
environmental factors such as competition, gloldln and technology. Organizational
knowledge and competence are forms of strategiet@sbat enhance the organization's
long term adaptation to the environmental changéster, 1987).

In order to have a competitive advantage, resouticas are difficult to replicate are
required. Davenport and Prusak (1998) mentionet] itha knowledge-based view of the
firm, knowledge is identified as the organizationa$set that enables sustainable
competitive advantage especially in highly compatitenvironments. Alavi (1999)
accepted this as a fact that barriers exist reggrdhe transfer and replication of

knowledge, thus making knowledge and managemesttategic significance.

Knowledge is the only source for innovation andtansble competitive advantage
(Synman and Kruger, 2004). Companies can providee aalue to their customers with
respect to their competitors when they have a supknowledge which enables them to
be able to coordinate and combine their traditiomaburces and capabilities in new and
distinctive ways (Zack, 1999). The competitive attege provided by any technology,
market share, product, or any other means willdmpbrary as they can all be copied
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(Tiwana, 2000). However, knowledge is the only uese that can not be copied as it is
protected by context. This is also supported byk4a899) as competitors have to engage
in similar experiences in order to acquire simkaowledge while it takes time to acquire
knowledge through experience. Competitors are dichitoo in how much they can

accelerate their learning through greater investmen

One of the major distinctions of knowledge from emetl assets are that, unlike them they
do not decreased as they are used, but insteadaser As knowledge is shared, the
originator still keeps it while the receiver hag tthance to enrich it, which in turn, ideas
breed new ideas. A knowledge-based competitive rddga is sustainable because the
more a firm already knows, the more it can learohgh and Leventhal, 1990).

In order for organizational resources to becomeoarce of sustainable competitive
advantage, certain characteristics must be préBanbey, 1991). On the one hand, these
resources must be rare, valuable, without subssitand difficult to imitate. Moreover,
Dierickx and Cool (1989) suggested the followingueltteristics:

1. They cannot be commercialized as they are develapddaccumulated within the
company

They display a strong intrinsic character as wekacial complexity

Their origin lie in organizational skill and leangj

They should be strongly linked to the firm withighhcomponent of immobility

a kb 0N

Their development is being conditioned on the l@fdearning, investment, stocks

and previous activities.
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2.4 New Product Development

The advantage of new products in competition igrfare important than marginal changes
in prices of existing products (Schumpeter, 19F@pduct development is regarded as
“particularly for firms in either fast-paced or coetjiive markets; among the essential
processes for success, existence, and renewalgaihi@ation$ (Brown and Eisenhardt,
1995).

New product development (NPD) is the process byckvkan organization utilizes its
resources and capabilities for the invention of meaduct or improvement of an existing
one (Cooper, 2003). To decrease cycle time andldement costs, project teams which
perform NPD deal with pressure without sacrificimpovation as characterized by a

faster, better and cheaper philosophy (McDoncetgdl, 1999).

Ansoff's (1957) Product-Market Growth Matrix idefieis clearly the variety of growth
options available to a business. Figure 2.7 ilatss the key variables that enable a
business to grow indicated as an increase eithendrket opportunities or in product

opportunities where NPD is one of the four avagadybtions.

Products
Present New
Market Product
Present .
Penetration Development
"-::
-*]
=
=
Market ) e
Diversitication
New | Development

Figure 2.7 - Product-Market Growth Matrix ( Ansoff, 1957)
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A product has many dimensions Figure 2.8 (TrottQZ2)Owhich can be identified as:
quality specifications, price, packaging, featuteshnology, level of service, brand name
(Trott, 2002). It is theoretically possible to nameroduct “new product” by altering at
least one of these dimensions. In fact, it is @atydo define if a product is actually new, so
long as it is perceived to be new, it is new (Regerd Shoemaker, 1971). Table 2.7 (Trot,
2007) shows the classifications of new products.

Quality specifications :
A0S ol '-i |
“'-}ﬂ@c_-..{x W A
‘,. | Price
k[ Packaging

- “’I Y

Level of service A
Features
| Y | ¥
| - : P
Technology

Figure 2.8 - Dimensions of a Product (Trott, 2002)

Table 2.7 - Classifications of New Products (Tro2002)

New to the world products

Sony - Walkman, 3M - Hostotes

New product lines (new to the firm)

Canon - papgpying machines

Additions to existing lines

HP — Color ink-jet préns

Improvements and revisions to existing produg

ts —HBblor ink-jet printers

Cost reductions

Repositionings

Aspirin

Many models were formed to identify the procesdellilPD which attempted to capture
the key activities involved in the process, froraadyeneration to commercialization of the
product (Trott, 2002). Figure 2.9 (Trott, 2002udtrates one of these models in an eight-

stage linear model.
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ldea generation

Y
ldea screening

Y
Concept testing

Y
Business analysis

Y
Product development

\j
Test marketing

|
Y

Commercialisation

Y
Monitoring and evaluation

Figure 2.9 - Commonly presented linear NPD model {btt, 2002)

Liu et al. (2005) divided the steps during new product dgualent into four:

1. conception generation, which converts the infororatieeded by the customer into
a conception statement;

2. product planning, development performance, costnfand other objectives per
the product conception;

3. product engineering, converting the product obyestinto detailed drawings;

4. manufacturing engineering, designing the work floé@gls/equipment, procedures

for part processing, etc., per the engineering oirgsv

The Lean Aerospace Initiative (LAI) Product Devetggnt Focus Team proposed a
product development process model which consisteephases of product development
and their interfaces, boundaries and outputs (MalMaet al., 2001). System-level
representation for the product development valueast is provided in Figure 2.10
(McManus efl., 2001).
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Sftandards Design Fahrication
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Integration Qual Design (Performance Risk)

Froduction Production g
STandards >
Hardware
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Support Support
Standards

*  Suppored
Cperational Systems

Barriers + Customer Yalue

+ Training
+ Measuraments
+ Culture

Company Value

T Customer Perceived Risk

Figure 2.10 - Product Development Process - LAl Vak Chain in Product Development (McManus etl., 2001)
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Although the product development is divided intb-guogram phases, it is actually more
advantageous to look at it in terms of product géi@ses that may or may not overlap with
the associated program phase. For the purposesahtidel, tasks remain in a common
data phase, even though they may be performedgluanous program phases depending

on the business or program. This provides seveed:u

1. it provides a common language for communicatiowden the various types of programs.
2. it will provide a means to remained focused on Waue stream through the
interfaces between the program phases as the prisciesther decomposed.
3. it will provide a common means for measuring anddbenarking the product
development process.
McManus et al., (2001) define some of the methagileused in mapping the value chain
(Figure 2.11). The Value Stream begins with thet&ysDefinition phase which has input
into it a set of customer requirements (cost, seleedrerformance), company business
position (desired ROI, portfolio management), amg tcustomer’'s operational risk
position. The indicated constraints are then afdpéie the customer needs are converted

into system requirements.

The Preliminary Design phase takes the systemsresgents from the System Definition
phase and applies program attributes to developsagiad-to package. At this point the
operational risk is further defined to include ttesign risk, or risk that the desired system
is not feasible given technological constraintse Btivities of this phase must be focused

on mitigating this design risk.

The Detailed Design phase takes the design-to packgnerated in the Preliminary
Design phase and applies design standards to geadbnild-to package. The design risk
defined in the Preliminary Design phase is furth@tigated during this process by
technology investment and multiple design conceptgh the design risk mitigated, the
operational risk is further defined to include mi@aturing and performance risk, the risks
of being unable to manufacture a product, or thaton’'t perform as desired. Simulation

and analysis are used to mitigate these new rigkria
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The FAIT (Fabrication, Assembly, Integration andsflehase takes the build-to package
generated in the Detailed Design phase and apmiatstyping and qualification standards
to qualify the design. At this point, the phasegibéo become closely coupled. Results of
qualification testing are fed back directly intetBetail Design process. This phase also
serves as a test bed for the mitigation of the rzatwring and performance risk. A key
factor in this risk mitigation is the level and deg to which prototyping is performed, and
how these prototypes are used in the actual oecetiidin testing (vs. using production
hardware or analytical methods of qualificationheToutput of this phase is a qualified

design.

The Production phase takes the qualified design applies production standards to
generate deliverable hardware. At this point, islkgenerally in the form of production
yields or rates. The Support phase takes the dablee hardware and provides the
necessary resources to keep the customer’s sysggenational. The direct outputs of the
overall process are customer value (needs satigfitiin cost and schedule constraints)

and company value (desired profit, portfolio enteanent).

This model is a useful tool as it provides a grapghiepresentation of the key elements of
any program that can be used to ensure that aesivdre focused on maximizing
stakeholder value.
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Figure 2.11 - Product Development Process Inputs/@outs (McManus etal., 2001)
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As NPD is viewed mostly from a financial perspeetiwvhere cash outflows precede cash
inflows, Figure 2.12 displays the basic steps amskipble cash flow for any NPD process
(Trott, 2002).

ve + T
Net contributions to profits

¥

M

nt

Cumulative cash flow

Research

Developme
Manufacture
Marketing
Sales

ve -

Figure 2.12 - Cash flows and NPD (Trott, 2002)

Cooper (1983) suggested a new product developmemaegure which covers various
activities such as creation, creation disseminatioreliminary product development,
economic analysis, product prototype test, pilot, pproduct mass production and entry to
market. According to Clarket al. (1987), the new product development process is

information processing.

2.4.1 New product development strategy

New product strategy is highly related with mankgtistrategy, R&D and technology
management strategy and in fact as a whole witlrozgtion’s overall strategy (Trott,

2002). Figure 2.13 illustrates the main inputs i decision-making process.
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Figure 2.13 - Key inputs into new product strategyTrott, 2002)

New Product Development (NPD) strategy was dividdd three categories based on
Ansoff's and Stewart’s classification: first to rkat, fast follower and delayed entrant
(Barczak, 1995). Ansoff's product market matrix rabdias also utilized considering the
growing in current market and technology stratefye results lead to incremental new
product development (Song and Montoya-Weiss, 1988){evelopment strategy that

pursues a new market with a new product and teolggaokill create a “real new product”.

A strategy involving a current market and new piidar new market and current product
is classified as a moderate innovation. Furtheeligpments on Ansoff's directional policy

matrix were made where their study for product tigu@ent strategies replaces Ansoff’s
product variable with technology (Johnson and Joh@S7). This study is summarized in
Table 2.8Table 2.8 - New Product Development Sgrate (Johnson and Jones, 1957).
Further classification of the range of options operna company on product decisions
offered which using technology as a variable resulbetter illustrates the decisions a

company needs to consider.
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Table 2.8 - New Product Development Strategies (Jokon and Jones, 1957)

No Technological

Improved Technology

New Technology
to acquire scientific

Change knowledge and production
skills, new to the company
Reformulation to Replacement to seek new
maintain an optimum and better ingredients of
. balance of cost, quality | formulation for present
No Market Change Sustain g y P

and availability in the
formulae of present
products

company products in
technology not now
employed

Strengthened Market
to exploit more fully the
existing markets for the
present company's
products

Remerchandising to
increase sales to

consumers of types now
served by the company

Improved product to
improve present product
for greater utility and
merchandisability to
consumers

sbroaden the line of produc

Product line extension to

offered to present
consumers through new
technology

New Market

to increase the number ¢tlasses of consumer thatreach new classes of

types of consumer serve
by the company

New use to find new

can utilize present
company products

Market extension to

consumer by modifying
present products

Diversification to add to the

classes of consumer serve
by developing new
technology knowledge

%]

d

The four new product development strategies define@ooper (1984) are as follows:

Orientating the enterprise to a new product, wincludes; creating a new product,

developing a better product than rivals for meetimggcustomer’s demand, and product

concentration and differentiation.

new market, customers, competitors and new sabsnelis.

Market characteristic adopted by the new produciuding the characteristics for a

The enterprise’s technological orientation and camment; which is mainly on R&D

approach of the company like the percentage of R&pense to sales amount,

company’s R&D orientation, etc.

Technological characteristic adopted by the nevdpcg mostly on more advanced

technologies, highly related with the company’s R&3ources, technical maturity and

concentration.
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A new product development strategy had three asgEcth and Narayanan, 1996):

a. new embodied technology;
b. new market applications;

c. innovation in the market.

Based on these aspects, they defined a new prdduetopment strategy as

innovators;
investors in technology;
searching for new markets;

business as usual;

® 2 0 T ow

middle-of-the-road.

Three items were defined to form the constructiaokis for a new product development
strategy (Liuet al, 2005):

a. an enterprise’s developing orientation for a neadpict;
b. market characteristic orientation for a new proguct

c. technological characteristics and innovation légehew product development.

2.4.2 New product development performance

Competitive advantage is created through offerimgdpcts that provide value to
customers that is superior to their competitoremBicompete with one another to capture
market segments by offering attractive products serdices that enhance customer value.
The value of a product or service as perceived Hgy dustomer is closely related to
customer purchase decisions and this perceivea valthe customers’ overall assessment
of the utility of a product based on perceptionswtfat is received and what is given
(Zeithaml, 1988).

Customer value for a product is the “customersception of what they want to have

happen in a specific use situation, with the héla product or service offering, in order to
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accomplish a desired purpose or goal.” Customegiies depends on the product
performance (how well the product meets the custsnmexpectations) and the product
price (what the customer pays for the product oftgr Thus for successful performance,
the goal of the new product development functiom dirm is to enhance customer value
by increasing the product performance and decrgdbm product price and its value can
be assessed along these two dimensions. ZirgeMaidique (1990) examined 330 new
products in the electronics industry and showed phaduct performance and its value to

customers significantly affected product profitéiil

There is a positive effect on new product developnperformance for those companies
that strongly implement knowledge management method different new product
development strategies taken by companies leacratwns in performance (Liat al,
2005). Knowledge is at origin of most improvemeimscustomer value (Andersen and
Narus, 1998). Its contribution to performance isuie of renewing and improving
operational competences. Therefore, the organizatiust use the shared knowledge
through product development to provide more vakgimoducts to its customers, and
making it harder for them to switch to another digopln doing so, organizations need to
know about customers' need and foster productsatieasuperior in solving problems for
users. It implies using shared knowledge to sende@act upon trends in the market and
generate new strategic opportunities. As resulpditry to do more and better than rivals

and to come up with ways to offer customers lowergs or superior quality.

Craven (1998) recognized that the responsibilitycfeating and delivering superior value
does not lie within a firm across different functad departments. Not only customers can
be a source of information, but also suppliersdohkto the product development process
share the responsibility in problem recognition grdblem solving. Thus, in order to
guarantee better performance and to maximize thevith customer needs, product
development must also take into account the supplmpetences. Successful product
developments are those that can find the matchdsetviheir new developments goals and
their suppliers’ resources and competences (Suhpiind Hill, 1998). The matching of
complex customer requirements to suppliers engimgend manufacturing capabilities is
fundamental in the generation of customer valudlaBGoration and coordination is greatly

facilitated when product development integrates room knowledge of both customer
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requirements and suppliers capabilities.

In view of this, the outcomes of product developtrege classified in two categories:

1. process outcomes, which analyze the effectivenédteo product development

process in term of teamwork and

2. productoutcomesoncern the characteristics associated with prodndtits value

to customer.

Many researchers argued NPD performance with diffieparameters. Table 2.9 (Liu et

al., 2005).

Table 2.9 - Indexes to Assess New Product Developm@erformance (Liu etal., 2005)

Authors

Indexes

Hopkins (1981)

1) finance evaluation,
2) objectives evaluation,
3) rate for new product accounted for in the gsades amount,
4) percentage of successful new product development
5) overall subjective satisfaction scores for neadpct development

Cooper (1984)

1) overall performance of new product
2) success rate of new product development,
3) effect of new product on a company

Dwyer and Mellor (1991)

1) assessment of the ol/etaicess or failure,
2) profit level,
3) sales goal,
4) opportunities that could be brought by the neadpct in the
future

Calantoneet al. (1995)

1) ROI - ratio of investment

2) GROI - the investment growth rate
3) ROS - ratio of sales

4) GROS - sales growth rate

5) Market share

6) Growth rate

Song and Parry (1997)

1) overall profit,
2) new product sales compared with competitors,
3) profit rate for new product compared with conipes,
4) new product success compared with the expectdi p

Sixotte and Langley
(2000)

1) new product life cycle,
2) new product sales and profits,
3) time to market for new product
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2.4.3 Relation between KM method and NPD strategy

A new product development strategy is an informmafpwocessing procedure, i.e. good
knowledge management arrangement. The aim in emgaginew product development is
to reduce the uncertainty in the course of new grbddevelopment (Clark and

Wheelwright, 1993). Knowledge management integratlepends on a wider and trans-
functional integration capability. New product depment strategy depends on wider

knowledge integration to obtain its aims (Clatlkal, 1987).

Previous research showed the fact that recordingcquiring the information from past
has a significant effect on new product developnfephn, Simpson, and Souder, 1997).
By retrieving and disseminating the informationnfrpast projects rapidly and accurately,
it can be provided for the performance of produetedopment to be increased (Lynn,
Reilly, and Akgun, 2000). New product performanseaiso affected by the review and
utilization of information from past projects (Rgjland Akgun, 2000). It was found that
all these dimensions of knowledge management, wtiielle been researched in
combination, influence performance outcomes suclpraduct development cycle time

(Sherman, Souder, and Jenssen, 2000).

Companies would achieve better new product devetopmerformance if they could react
to any fluctuation in the outside environment fastban their rivals (Clark and
Wheelwright, 1993). Good strategy flexibility withithe enterprise is important for a
catalyst to generate a new product R&D concept. thx reason, the efficacy of the

knowledge management method is important for newsyct development strategy.

2.4.4 Relation between KM method and NPD performance

Only companies that pursued the fastest produciviatiion and possessed the management
capability to integrate and allocate internal artémal resources would have success in a
global competition environment. Therefore, intemgginternal and external knowledge in
the organization and maintaining good managemelhtie@d to a positive effect on new
product development performance (Teece and Pid£94).

Knowledge management could be regarded as knowléuggration (Grant, 1996).
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Knowledge integration was divided into two: interand exterior parts. The combination
of these two could increase new product performg@ark and Wheelwright, 1993).
Knowledge integration plays an important role asitess owners must effectively acquire

and integrate external knowledge to develop inriegatleas (Teecet al. 1997).

An enterprise with a good capability to absorb reaiikformation would reduce market
uncertainty (namely external knowledge managemet)l obtain comparatively high
success opportunities. Enterprises with good kndgdemanagement methods will have

successful new product development performance (Man, 1995).

Some approaches link knowledge management justetbnblogy of information
(knowledge management software) and others constdeyr management like a
"philosophy" of the company without practices (lerand Toledo, 2004). They presented
a more holistic vision of knowledge management;chlstructured and balanced many
organizational elements that could be analyzedrdoup to the knowledge management
vision. Their model is represented in Figure 2.14.

The proposed model of Ferrari and Toledo (2004) wasiposed of the following
elements: principles, contents, processes andsinficiure. They argued these knowledge
management elements as essential which shouldstdexine organization. They stated
the importance of this asit“is necessary to develop and to maintain thensftigening
principles of knowledge and also to translate theta practical works. The lack of one of
them may break the structure of all this managemenaking it ephemeral, since the
organization will only be able to focus on the ktemge "philosophy" or on popular

procedures, without any connection to its princggle

They refer to Nonaka and Takeuchi (1994) on configrthe importance of the leading
principles of the knowledge management. The ratiacbf these principles goes far back
to organizational learning theory, with five didaigs proposed by Senge (1990). Senge's
(1990) five disciplines are: personal mastery, athatisions, mental models, team learning
and systems thinking. Besides these five disciplikerrari and Toledo (2004) emphasized

on three more: opening climate, error treatmentsdradting culture.
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PRINCIPLES
Personal Mastery e bty el
Shared Vision
Mental Models n ;
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I'eam Learning knowled
: hitig inowledge
Systemic Vision and
‘;‘-'“”'!“L'-E::!“"'“" Knowledge to be
pening Climate transformed
Error Treatiment ‘ P'

INFRASTRUCTURE
PROCESS —

Socialization Combination

Organizational Structure
H.K. Management
Information Technology

Learning from past experiences
Learning with others
Learning with change

>

Learning by the performance
analysis

Leamnin by training
Learning bycontracting
Leaming bysearching
Learning by doing

Internalization Externalization

Figure 2.14 - Models of Knowledge Management Analis(Ferrari and Toledo, 2004)

There are two kinds of knowledge in the procesestransforming knowledge and the
knowledge to be transformed (Ferrari and Toled®420The process members use the
transforming knowledge to transform the inputs iatdputs. This can be explained in an
example for a sales process; the knowledge of dalgwiques can be considered a

transforming knowledge.

The knowledge to be transformed is transformednduthe process as it goes into the
process in an original structure. As an examplahe product development process, the
consumers' expectations knowledge, the factory itond' knowledge, knowledge on
contenders, technology, hazards and opportunitesources, the dissatisfaction with
existing products, etc. can be considered the ratemal of the product development
process, which will be shaped by the transformimpwiedge, resulting in the final

product of the process. Moreover, these types oikedge involved in the processes may
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be found in tacit or explicit conditions, accorditagthe classification done by Nonaka and
Takeuchi (1995).

The processes in the knowledge analysis deals hatlv knowledge is generated,

identified, stored, disseminated, used and discarohe the company (Berchall and

Tovstigai 1998). These processes are proposed as:

- ® 2 0 T @

@

learning from past experiences;
learning with others;

learning with changes;

learning by the performance analysis;
learning by training;

learning by contracting; and

learning by searching (technology transfer).

These processes can be analyzed according toassfation of the knowledge exchange

proposed by Nonaka and Takeuchi (1995) where iin $hedy, they had defined in details

the differentiation between tacit and explicit kiedge:

o 0o T p

from tacit to tacit (socialization);
from tacit to explicit (externalization);
from explicit to explicit (combination); and

from explicit to tacit (internalization).

For the infrastructure element, Birchall and Tayat{1998) reported that it incorporates all

the functional elements of the company that sup@ortl facilitate the knowledge

management. The scholars focused on the orgamaastructure, on the human resources

management and on the information technology.

A research agenda that was proposed by Cooper 283 framework which consists of

an underlying assumption in the application of KRa%/to NPD where these systems will

have a positive effect on the NPD processes, whidlhin turn lead to improved NPD

performance. The scholar argues that there mightfrbstration traps due to poor
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Knowledge Management System (KMS) or Computer Td&@3) design which in
decreases the effectiveness of KMS/CT, and negaggositive relationship between
KMS/CT and NPD, and finally has a negative effestprformance. It is also proposed
that, systems that have the desired charactensiiceaver come the “frustration traps” and
have a more positive effect on NPD processes anfdrpeance (Cooper, 2003). Their
model is depicted in Figure 2.15.

NPD Process —a > Performance
A
Frustration traps + +
KMS/CT Design - -
A_

Desired

KMS/CT .. T | KMS/CT

Design Use

Characteristics

Figure 2.15 - A Model of KMS — NPD Interaction (Coper, 2003)

In search for evidence to support any of the linkghis model, practitioners are welcomed
to work under the assumptions embedded in it. Biclusion is that, while the challenges
facing practitioners are to build “better” toolssearch is needed to identify what “better”
means, how to accomplish it, and how to evaluat€imally he posed a series of research
guestions in an attempt to focus research effartareas that would be of direct benefit to
practitioners creating knowledge management systamiscollaborative tools to support

risk reduction in new product development.

Although researchers have investigated knowledgeagement factors such as enablers
(influencing factors), processes (KM activitiespdaperformance; still, most current
empirical research has explored the relationshgis/iden these factors in isolation (Lee
and Choi, 2003). These scholars argued on the ddéck direct relationship between

knowledge management processes and organizatierébrimance. As many factors

66



influence the determination of the organizationatfgrmance, attempts to trace causality
to any single factor such as knowledge process Imeagisky. In order to understand the
effect of the knowledge processes on organizatipeaiormance, it is offered to have
intermediate outcomes (for example, knowledge feation or organizational creativity).
The research framework for studying knowledge mamant by Lee and Choi (2003) is
shown in Figure 2.16.

|
il § A s
Intermediate i Organizational

: 3 > Process 7
Enablers Outcome Performance

~ '3 o

Figure 2.16 - An Integrative Research Framework foStudying Knowledge Management
(Lee and Choi, 2003)

The relationships among knowledge management facteere divided into four,

depending on how they identify the relationshipgsede relationships are between:

knowledge enablers;
knowledge enablers and process;

knowledge process and organizational performamue; a

A

knowledge enablers, processes, and organizatienfrpance.

The comparison of previous studies is summarizéhble 2.10 and they are also depicted
in Figure 2.17.
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Figure 2.17 - Research Models for Studying KnowledgManagement (Lee and Choi, 2003)

Mote: ROA = Return on Assels
ROS = Return on Sales
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Table 2.10 - A Comparison of Previous Studies (Leand Choi, 2003)

Organizational

Study KM enablers KM processes Findings
Performance
Relationship among enablers
Bennet and Gabriel Stru.cture, Culture, Size, Effect of change-friendly culture on the number
(1999) Environment, N/A N/A of KM methods employed
KM method )
Relationship between enablers and processes
Characteristics of societal Codifiability, teachability, and parallel
Zander and Kogut (1995)knowled e Transfer (time to transfer) N/A development have significant effects on the time
9 to transfer.
Public sources of knowledge are much more
Transfer (number of times the prevalent in knowledge transfer in
Appleyard (1996) Industry gnq national resp_ondents prowd_e and_ N/A semiconductors t_han in the steel industry; Public
characteristics receive knowledge in a given sources of technical knowledge play a larger
period) role in knowledge transfer in Japan than in the
United States.
Characteristics of the ReC|_p|e_nt s lack of absorptive capacity, causal
: Transfer (four-stage transfer ambiguity and an arduousness of the
Szulanski (1996) knowledge transferred N/A . . L .
L processes). relationship are the major impediments to
source recipient context.
knowledge transfer.
Weak ties (distant and Transfer (percentage of a L
Hansen (1999) infrequent relationships); | project’s total knowledge that| N/A Weak ties impede the transfer of complex

Knowledge characteristics.

comes from other divisions).

knowledge.
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Table 2.11 -A Comparison of Previous Studies (continued)

Organizational

Study KM enablers KM processes Findings
Performance
Relationship between enablers and performance
Bierly and ROS Innovators and explorers are more profitable
Chakrabarti (1996) KM strategy N/A ROA than exploiters and loners.
Tangible benefits| Collaborative know-how allows firms to achieve
. . Collaborative experience (ROI, ROA); greater organizational benefits; collaborative
Simonin (1997) . N/A . ; ! .
Collaborative know-how Intangible experience alone does not ensure that a firm will
benefits. benefit from collaboration.
Relationship among knowledge enablers, processdgpexformance
Socialization is suitable for broad and process-
. o oriented tasks, externalization for focused and
Creation (socialization, . oo
Task (process or content A content-oriented tasks, combination for broad
Becerra-Fernandez and . e externalization, . . . . N
orientation; S KM satisfaction | and content-oriented tasks, and internalization
Sabherwal (2001) . combination, : .
focused or broad domain). | . o for focuses and process-oriented tasks;
internalization). T -
combination and externalization affect
knowledge satisfaction.
Infrastructure capability Process capability Infrastructure and process capabilities contribute

Goldet al. (2001)

(technology, structure,
culture).

(acquisition, conversion,
application, protection).

Organizational
effectiveness

to the achievement of organizational

effectiveness.
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To fill the gap between KM factors and performasmcel interconnect them, a model is
developed by Lee and Choi (2003) from a processnted perspective and then tested
empirically (Figure 2.18). The model has seven krab collaboration, trust, learning,
centralization, formalization, T-shaped skills, amformation technology support and
emphasizes knowledge creation processes; socializaxternalization, combination, and
internalization. Organizational creativity is inporated into the model to establish

credibility between knowledge creation and perfanoea

Knowledge Management

Enablers
Culture
+Collaboration
:I“m . Knowledge Creation  Knowledge Management Organizational
=k Process Intermediate Outcome Performance
=
S w Structure
(=1
? 2
%' = | «Centraization \ Socialization
o . . SH1E il
© Formalization «Externalization *(rganizational *Organizational
sCombination 7| creadvity performance
People / sInternalization
*T-shaped skills
v
3 E Information
% = Technology
22
2 g
& = | *IT Support
&

Figure 2.18 - A Model for KM Enablers and Organizaional Performance (Lee and Choi,
2003)

Mohrman et al. (2003) derived a structural equatiwosdel of the knowledge system for
new product development (NPD) from a sample of 1&@@ineers in 10 technology firms,
and validated on a hold-out sample. Their modelehesre of knowledge work behaviors

that: (1) expand knowledge relevant to NPD by fowgyison the performance of the
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organization as a system; (2) increase knowledgédadle by linking knowledge sources
with needs; (3) access procedural knowledge bygusistematic processes; and (4)
generate knowledge by trying new approaches anerigmenting. They examined the
organizational antecedents of these behaviors tta#id impacts on knowledge outcomes
and organizational effectiveness. Their model @ated in Figure 2.19 Conceptual model
of NPD organization knowledge system (Mohrman et 312003)

CONTEXTUAL T R
KNOWLEDGE T
ORGANIZATIONAL WORK KNOWLEDGE EFFECTIVENESS
ELEMENTS = BEHAVIORS —p OUTCOMES —p
Designed m”“""g. Focus: -Organizational Organization
Organizational Features: -Focusing on Clarity Performance and
Performance of the ’ Change in
-Information Organizational System, - Methods Pcrl'm-rﬁancc
Technology Quality not just Technical and Processes i e Financial
L Performance Improvements Technical,
-Participation in Boundary- Quality
Spanning structures Increasing Knowledge _Effective 1nn0»‘ati¥n
Frameworks Used: Knowledge Use Customer
-Direction and - Linking Knowledge and New Focus
Performance Information Sources and Potential Knowledge Cost ’
] . Klm.'rwlcdgc users Generation Speed,
-Developmental Emphasis -Using Procedural Productivity.
Knowledge through
-Pay: for Systematic Processes Employee
Organizational Performance, ('Jun:t-meL ie.
For Individual Contribution Creating Opportunities Commitment to

tor Producing New

Company ,
Knowledge:

. Willingness
-Trying new Approaches to Turnover.

and Experimenting

Figure 2.19 Conceptual model of NPD organizatinowdedge system (Mohrman et al., 2003)
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2.4.5 The relation between NPD strategy and NPD performace

The product innovation level is related to perfoneedirectly (Kotabe, 1990). As product

innovation level gets higher, performance beconetteh

Booz, Allen and Hamilton proposed three new prodimtelopment cases with seven
activities (Davis, 1988). Among them two are failedd one succeeded. Both the two
failed revealed that to omit the important devebgpactivities and product test will give

rise to failure.

Case studies were done by using 23 variables gid miodels to compare each success or
failure characteristic among 148 electronic progu@irger and Maidique, 1990). Its
results revealed that a company with excellent R&fQanization would have higher
success probability in new product development esiiiccompleted the development

activities.

Any company who wants to succeed integration of wgbktream (i.e. design) and
downstream (i.e. manufacturing) problems, all desigtivities must involve the following
three capabilities (Wheelwright and Clark, 1992):

1. possessing a keen perception in solving downstpgalriems;
2. zero-error design;
3. rapid problem solving.
These design capabilities depend deeply on the ledenproduct development activities.

Interviews with higher-level managers from fivegarcompanies (i.e. IBM, 3M, Northern
Telecom, Emerson Electric) were done where allghssmpanies had performed new
product development procedures. All of these maisagecepted the positive effect of
implementation of new product development procesl(@®oper and Kleinschmidt, 1991).
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2.4.6 Knowledge-related challenges in NPD

Obtaining the knowledge which is necessary to aafdoencerns, problems, uncertainties,
assumptions, and the relationships between thefffisult in the dynamic world of NPD

projects (Cooper, 2003). To acquire some speciécgof knowledge is not essentially a
one-time activity, where once acquired, that knalgkeis continually available. Instead, it

can be forgotten, mis-remembered, or otherwisedcpiired”.

NPD can be defined as a fast-paced, creative poudwre participants are often
switching between high-level conceptual issues amolw-level focus on details. It is an
unfortunate reality that in design teams, essemttdivities routinely “fall through the
cracks”, documentation lags development, and dewsare made then remade because of
an inability to bring all the players together, timtroduction of new players, and an
inability to remember all the details. Issues amsed and forgotten since attention was
diverted elsewhere. Based on sketchy informatiam ignot revisited, decisions are made.
Since no one is assigned to follow up on opporiemitthey are lost. Research into NPD

had showed a number of factors that affect thegg®m Table 2.11.

Table 2.11 - Factors That Affect NPD Process (Coope2003)

Factors Authors

Dvir et al. (1998), Shenhar (1998), Karlsson and Ahlstrém 9199

Technology Tatikonda and Rosenthal (2000), Song and Montoy&$\(2001)

Brown and Eisenhardt (1995), Cohen and Bailey (1,997

Product Characteristig Cardinal and Lei (2000)

n

Project Structure Olsoet al(1995), Songet al. (1998), Larson and Gobeli (1989)

Team Member
Characteristics and
Patterns

Katz (1982), Keller (1986), McDonough and Barcza892),
Ancona and Caldwell (1992)

Katz and Tushman (1979), Dyer and Song (1998),

Team Processes Gobeliet al.(1998), Susman and Ray (1999)

Organizational Allen (1977), Keller (1986), Pintet al. (1993),
Context Gerwin and Moffat (1997), McComéx al. (1999)

Balachandra and Friar (1997), Feftxal. (1998),

External Environment Lynn and Akgtin (1998), Soudet al. (1998)
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Uncertainty exists relative to both possible outesnand their likelihood of occurring
(Cooper, 2003). Projects face the challenge oftify@mg the factors influencing them
relative to uncertainties in: the market (e.g. Fetxal, 1998), the availability and
performance of new technology (e.g. Song and Mawdeiss, 2001), the cost and
availability of components and materials, the wuglidbf assumptions, the interaction
effects in tightly coupled systems (e.g. Perrow81)9 the predictability of system
responses under varying input and environmentalitions, the ability of the project team
to perform, and the ability of the project to detpmblems. Under ideal conditions, it is
possible for the project to define all unknowns gedorm a risk management program to
systematically address them. In fact, projects Hamged resources, and therefore must
decide which uncertainties to explore and decre&sgh the acquisition of outside
knowledge and the development of internal knowlealgecrucial to resolving uncertainty

efficiently.

2.4.7 Task Uncertainty in the Initiation of NPD

Task uncertainty can be defined as the differenesvéen the amount of information
which is necessary to complete a project and theuatof information which is possessed
by the project team at the time of the initiatidrtlee project. The process of reduction in
uncertainty as the project continues through theeld@ment cycle needs the acquisition of
information in progress (Tushman, 1979). Informatian be obtained by external sources
such as customers (Griffin and Hauser, 1993), sengp(Sherman, Souder, and Jenssen,
2000), competitors (Garvin, 1993; Moenaert and outl990), professional publications
(Rothwell and Robertson, 1973), professional mgstimnd professional contacts (Lynn,
Reilly, and Akgun, 2000). Also, the relevant mensbef the product development team
from both R&D and marketing can generate infornratidernally. Furthermore, it can be
attained to decrease uncertainty by the informatioquired from past related product
development projects (Meyers and Wilemon, 1989)roliph communication with
personnel contributing to past related projectanfrboth R&D and marketing, such

information may be acquired.

Based on the contingency theory of organizatioredigh, higher levels of integration

across functions and the use of modes of integratibich have higher potential for the
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process of information will facilitate uncertaintgduction. Yet, to achieve the optimal
levels and modes of integration will only produte tappropriate structural conditions.
What is important is the content of the informattbat is coordinated, including not only
current project information but also information ieh is acquired from past related

product development projects.

Research on individual learning has showed thasqgmally recording information
facilitates learning (Hartley, 1983; Kiewra, 198%jkewise, research on organizational
learning and knowledge management in new produetldement has demonstrated the
influence of recording past product developmenjguts on performance (Lynn, Reilly,
and Akgun, 2000). Recording does not only incluaeerthan technical specifications and
engineering change orders; but, it also encompasgasnation on customer reactions to
early product concepts, prototypes, and launchediymts. Effective recording is very
important since it provides a record of information others to subsequently access and

review.

2.5 Business Strategies

Strategy is defined as a set of decision-makingsrub guide organizational behavior
where “objectives” are represented as the endltleafirm seeks to attain and “strategy” as
the means to this end (Ansoff, 1957). One of thessital definitions of strategy is:

“determination of the basic long-term goals and olyes of an enterprise and the
adoption of courses of action and the allocatiorregources necessary for carrying out
these goals(Chandler, 1962)

Although strategy is defined in various ways thisralways a common thread (Mintzberg,
1972). One of the best examples for this is in g#meery strategy is a set of rules that
governs all moves. According to management theang;i strategy is often defined as a
conscious plan to achieve specific ends. AccordiogMintzberg (1979) all such
definitions treat strategy as an explicit set afiglines developed in advance of the taking
of specific decisions. He defined strategy as pattern in a stream of significant

decisions.
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Two main tasks were stressed for managers by Mites Snow (1984). First one is to
develop and utilize a strategy that aligns the woigion’s capabilities with the
opportunities and constraints present in its emvitent. Second one is to arrange resources
internally to support the alignment where both msuclear understanding of

organizational status in terms of strategy.

Developments in technology and the applicationsareaulted in redefinition of strategy as
the creation of a unique and valuable positiongivimg a different set of activities (Porter,
1996). From the organizational point of view; st is defined as organizational
processes which have significant political ramiiimas within organizations and the
broader society (Levet al, 2001). They introduce strategy as a set of prestiand
discourses which promotes instrumental rationaliggroduces hierarchical relations of
power and systematically privileges the interestd a&iewpoints of particular groups
(Livvarcin, 2007).

In the 1950s a new idea was introduced which shdpetbundations of what we now call
SWOT analysis (Selznick, 1957). In SWOT analysks ittea was based on matching the
organization’s internal factors with external eowmental circumstances. As the
importance of long term perspective in organizatiomere emphasized; strategy was
stressed to be necessary to give a company steydinection, and focus (Chandler,
1962).

Chandler's work was built up by adding a range tofitegic concepts and inventing a
whole new vocabulary by Ansoff (1962). The strategil that was developed by this
scholar, compared market penetration strategieskahadevelopment strategies and
horizontal and vertical integration and diversifioa strategies. The identification of the
gap between where we currently are and where wédWie to be is called “gap analysis”
(Ansoff, 1962). He viewed strategy as the necessaignsion of managerial control from

the internal to the external environment (Levy, @dgon and Willmott, 2001)

Management by objectivg®IBO) stresses the importance of objectives in oizgtions.
In his classic work,The Age of DiscontinuityDrucker (1968) coined the phrases

“knowledge society” and “knowledge worker” to exiplathe concept of intellectual
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capital.

By the end of 1970s, Fred Gluck (the head of McEys strategic management practice)
and his colleagues sought to loosen some of thet@onts imposed by mechanistic

approaches by proposing that successful compastiegegies progress through four basic
stages that involve grappling with increasing levafl dynamism, multidimensionality and

uncertainty and that therefore become less amenmabtautine quantitative analysigich

can be seen in Figure 2.@fted in Ghemavat, 2000)

4, Strategic Management:
Create the Future

3. Externally Oriented Planning: |

Think Strategically
4
Dynamic Analysis

Static Analysis

2. Forecast-Based Planning:
Predict the Fuiure

1. Financial Planning: |

Meet Annual Budget

Figure 2.20 - Four Phases of Strategy by Gluck (197 cited in Ghemavat, 2000)

In search for explaining the success of Japanesagement techniques, seven aspects
were by Pascale and Athos (1981): Strategy, Streictbystems, Skills, Staff, Style, and
Subordinate goals. The first three factors areedatlard factors and existing literature and
American companies were excelled. Remaining foatofa were called soft factors and
were not well understood (Wickens, 1995). Softdexibf Japanese management resemble
the Strategy Vector Model approach which takes wuasideration the contribution of

individuals on organizational strategy and perfanoea(Livvarcin, 2007).
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Mintzberg (1987) has defined strategy with fives'as a:

plan (rules towards goal),
pattern (mode of behaviour),
position (safe place),

perspective (visions and targeting), and

ok~ 0N PR

ploy (beating the competitors).

Long term planning for competitive position of anii is named as strategic direction

(Hamel and Prahalad, 1989) where they declaredstretegy needs to be more active and
interactive. According to them small groups arelatm, and lose touch with reality

(Hamel and Prahalad, 1994).

One of the most influential strategists of the tiieth century was Michael Porter who
introduced many new concepts including; 5 forceslymis (Porter, 1979), generic
strategies (Porter, 1980b, 1987, 1996), the vahenc(Porter, 1985), strategic groups
(Porter, 1998), and clusters (Porter, 1998).

In the late 1990s, thpractice of strategy lost its simple narrative and compédaby an
apparent profusion of tools and ideas about styategparticular and management in
general, many of which are quite historical. lllasbn in Error! Reference source not
found. (Pascale, 1990; cited in Ghemavat, 2000) displéwgs influence indexes for

business ideas, i.e., importance-weighted citatmmts.

According to Kaplan & Norton (2000), the capabilityenforce business strategy is a more

important aspect than the strategy itself.
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2.6 Market Dynamism

Strategy research has emphasized the influencevioemental variables for a long time
(Rosenbloom, 1978; Freeman, 1986). In high techlyylahanging industries, the
organizations have to adapt faster to the changiisgpmer demands. In a dynamic global
market, the companies will need to develop strongwbal market knowledge
competencies, especially focusing on the globalotner knowledge process and on the
global responsiveness in order to succeed. Hemee,ehvironmental turbulence, both
technological and market, are expected to havegaifigiant impact on the market
knowledge competence development and utilizatiothefglobal company (Yeniyust
al., 2005)

In uncertain environments, small and medium sizgérprises are influenced more from
industry characteristics, like technology changemarket growth, while, large firms, in
contrast, are less driven by such contextual inftes due to their market power, resources
and external stability (Miller and Friesen, 1977]l&4, 1987).

A longstanding question in strategy and organiratictheory is how the amount of
organizational structure shapes performance injmanvironments (Davis et al, 2007).
In literature we have many researches on this ifisaiehighlight a fundamental tension
between possessing too little and too much stradfBurns and Stalker, 1961; Henderson
and Clark, 1990; Uzzi, 1997, cited in Daws al, 2007). Organizations that have little
structure can not manage to guide efficiently inegating appropriate behaviors (Weick,
1993). On the other hand, organizations that hasroch structure too much constrained
without enough flexibility (Siggelkow, 2001). Thiuindamental tension results in a
dilemma for organizations competing in dynamic emwments as success in these settings
demands both efficiency and flexibility (Davis &t2007). Still, regarding to studies done,
high performing organizations resolve this tendigrusing a moderate amount of structure

to improvise a variety of innovative solutions (Bmand Eisenhardt, 1997).

Dynamism refers to the rate of change, absenceatiérp and unpredictability of the
environment (Dess and Beard, 1984). Dynamism islagxgd as a combination of

instability and uncertainty (Tagerdenal, 2003).
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Many studies have been done on the influence af@mwent on organizational strategies,
structures, processes and outcomes (Gétegl, 2004). A study done by these scholars on
86 small manufacturing firms highlighted that highevel of perceived environmental
dynamism reduce the flexibility of businesses asytlare discouraged from making
managerial and financial commitments. The enviramiadedynamism is thus characterized

as threatening, complex and risky.

Information transfer and telecommunications havghhiechnological advances which
constitutes one of the main sources of uncertamtgxisting environments (Prastacets
al., 2002). By the help of new technological developtag information and
communication flows can take place in an immedggtee. This results in shorter product
life cycles, quickly invalidated patents to proteww technology, faster new product

development and adapting to each customer moré&lygiditt et al, 1998).

Globalization is another important source of dyr&amin existing environments. It affects
multinational firms as well as local companies. @ other hand, global market
conditions generate more opportunities, threats emallenges for organizations. The

pressure of global competition is expected to iaseein the twenty-first century (D'Souza

and Williams, 2000). The evaluation of organizasibperformance gets more complicated
as organizations have to learn to coordinate aietssacross national borders, must assume
that customers’ preferences and demands differ degtveountries, which results it more

difficult to identify and analyze competitors (Hét al, 1998).

Multiple events cause dynamism (Milliken, 1990; @iffe and Zaheer, 1998). It is a
consequence of a set of primary uncertainties ribfgr to exogenous variables, such as
changing customer preferences or the appearancewotechnologies. In addition to this,
the level of dynamism is determined by the existeroé competitive uncertainties
(Dudaroglu, 2008). Organizations have to pay attanib both strategies implemented by
existing competitors that can rapidly provide sitbsts or technologically advanced
products, and to the actions of new participantstie market, relationships with

subcontractors, suppliers and distributors.
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Actions carried out by certain existing firms inngoetitive environments can cause to
dynamism. Degree of uncertainty and degree of nuamte/hostility reflect the
environmental characteristics (Elbanna and Chi@)72. Frequent discontinuities in the

market conditions affect firms’ competitiveness atdgely (Hitt et al, 1998).

Market dynamism is related to the rate of changehef customer preferences, market
segments, and demand patterns (Javorski & Koh831Blarver & Slater, 1990). It can be
described as the rate of changes in competitivelitons associated mostly to customers’
demand (Simort al, 2002). Market dynamism is the result of factarshsas rapid shift
in technology, price, and variance in product alality and support services (Cannen
al. 2000).

The degree of market dynamism ranges from modgrdglamic to high-velocity markets
(Eisenhardt and Martin, 2003). Moderately dynamarkats have relatively stable industry
structures in which competitors, customers, ete,veell known but roughly predictable
and change occurs frequently. High-velocity marketse ambiguous industry structure,

blurred boundaries, ambiguous and shifting playssslinear and unpredictable change.

Characteristics of the market dynamism result ghhproduct variety and high demand
uncertainty (Sharmat al, 2004). The study investigates the inter-relatigos between

market dynamism, manufacturing flexibility and typé automation components in 24
manufacturing firms in the automobile industry dsdmanufacturing firms in the machine

tools industry in India. The characterized marketainism by these scholars is as follows:

High rate and variety of NPD,
Shifts in demand of different models,
Shifts in total demands,

Shifts in customers’ loyalty,

ok~ 0N PE

Fast changing technology, etc.
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Market dynamism is a heterogeneous flow of oppatiesrand has four dimensions which
affect performance (Davis et al, 2007):

1. Velocity: the pace of opportunities flow into a givenvironment
2. Complexity: the degree to which environmental opypaties have many features
that must be successfully dealt with by the orgation
3. Ambiguity: the degree to which the key featuresopportunities are difficult to
interpret
4. Unpredictability: the degree to which past oppoitiea are dissimilar from present
ones and so are unforeseeable.
In such complex and dynamic environments, managave to make paradigm shift to
guide their organizations. They are also awareithptiting linear and rational attributes to
non-linear problems will lead to erroneous strateggitions as long as the new challenges
are complex and non-linear (Hét al, 1998). This results in emerging new principles fo
managing firms where time frames for strategic sleas are narrower. Market dynamism
does not only affect organizational decisions artd/idies, but also the nature of work in

organizational and environmental contexts (Mo20)4).

2.7 Firm Performance

Performance is central to the study of businessegjires or policies (Dudaroglu, 2008).
Success of a firm is contingent to multiple deteranits. Type of an industry, competitive
intensity, technological shift, degree of flexibjlichanging customer demands in domestic
and in international markets make the evaluatiofiraf performance more complicated
(Hitt et al, 1998). There are three major approaches that weesl to measure

organizational performance in the literature. Thase

1. goal approach (Etzioni, 1964; cited in Hittal, 1998)
2. system resource approach (Yuchtman & Seashore; 188&d in Hittet al, 1998)
3. constituency approach (Thompson, 1967, cited ihedial, 1998)

The goal approach measures the performance byxipleie goals such as profit, sales

growth, etc. The system resource approach meathegserformance in terms of the key

84



internal and external factors upon which the firapends for survival. The constituency
approach measures the performance as the degha@ilihent of constituent needs (Dess
& Robinson, 1984).

Firm performance is considered as an important npaier when investigating

organizational structure, strategy, and plannings® and Robinson, 1984). It is a
multidimensional construct which can be measured nigny different tools. Firm

performance may be defined as the degree to whichpanies achieved its business
objectives (Elenkov, 2002). It may be measured erms of organizational learning,
profitability, or other financial benefits in knogdge management (Simonin, 1997;
Davenport, 1999).

Performance is conceptualized in thrdemensions as effectiveness, efficiency and
adaptiveness (Ruekest al, 1985). Effectiveness considers the degree totwttie goals
are reached. Efficiency focuses on the relationbbigveen outputs and the inputs required
to reach those outputs. Adaptiveness reflects bi@yaof the organization to adapt to
environmental changes. Efficiency is associatedh wirofitability; effectiveness is
associated with achieving non-financial goals, athptiveness is associated with
adaptation to changes (Hombwtgal, 1999).

Dimensions of firm performance are classified aariicial, operational, and organizational
(Hart, 1992. Financial performance includes retomninvestment, return on sales, return
on equity, earnings per share, and sales growtlera@ipnal performance includes new
product development and marketing effectivenesgafizational performance reflects
broad organizational outcomes and capabilities sashemployee satisfaction and

organizational focus on quality or adaptabilifyagerderet al, 2003).

Many researchers agreed that “hard” measures, asigdtonomic measures, were more
reasonable for use in measuring a firm’s perforreati@an subjective measures. Some
scholars suggested that the use of hard measunessed the level of confidence in the
reported relationships and was more meaningful &oagers than soft measures. Several
financial performance measures are return on $B@S) (McDougalket al, 1994); return

on assets (ROA) (Roth & Rick, 1994); the percentajeannual change in sales
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(McDougall et al, 1994); and the percentage of annual change ifitpr&ROA is a
presumed aim of most businesses and is a meadere uded in researches (Hambrick,
1983).

Yilmaz et al. (2004) distinguished between the performance comms that relate to
external organizational outcomes, i.e., financigroduction/service and market
performance (profitability, cost, quality, flexiliy, sales growth, and market share), and
internal organizational processes, i.e., qualigafitm performance (quality improvements,

innovativeness, employee satisfaction, and emplogeeamitment).

Knowledge Management directly influences human behnaand through that company
performance (Corset al, 2005). To be useful, knowledge must be distridutnly that
way can it increase company performance in the etgrlace (Demarest, 1997). Next, all
the project team’s experience and company knowledgeaused to define exactly what is
required from the new business system. Broadlylspgathe information system has to
provide information at both the strategic and openal levels. Strategic information is
used to measure company performance and determis@elss objectives and plans
(Fisher and Kenny, 2000).

Based on Ulusot al's (2008) study, the performance indicators aredeid into three
sub-groups in this study; namely market performangew product development

performance, and financial performance.

Market performance of a company is described byitpholity, sales growth, and market
share by some scholars (Yilmaz, Alpkan and Erg@®952 while it is described by sales
growth, market share, market development and apreduct development constructs by
some others (Sarkar, Echambadi, Harrison, 2001).

Only companies that pursued the fastest produciviaion and possessed the management
capability to integrate and allocate internal artémal resources would have success in a
global competition environment (Teece and Pisa®84) Therefore, integrating internal
and external knowledge in the organization and taaimg good management will lead to

a positive effect on new product development pertorce. Knowledge management could
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be regarded as knowledge integration (Grant, 199&wledge integration is divided into
interior and exterior parts (Clark and Wheelwrigh®93). The combination of these two
could increase new product performance. An entspnith a good capability to absorb
market information would reduce market uncertairframely external knowledge

management), and obtain comparatively high suamgssrtunities (Moorman, 1995).

While the effective coordination between R&D andrkeding is necessary in order to
develop the optimal product design, this may be@essary but not sufficient condition. In
order to achieve higher levels of performance iw peoduct development (NPD), what
also is needed is the integration of knowledge i(dormation) from past product
development projects (Adams, Day, and Doughert981L9

Indexes with respect to scholars on NPD performameepresented in Table 2.9 (Liu et
al., 2005).
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3 PROPOSED RESEARCH MODEL

3.1 Conceptual Model of the Research

Many approaches about knowledge management arenpeesin the theory and in the
organizations (Ferrari and Toledo, 2004). Many aedgers have emphasized three major
factors for managing knowledge: enablers, processeb organizational performance
(Demarest, 1997; Beckman, 1999; O’Dell and Grayd®99). Some approaches link
knowledge management just to technology of inforomat(knowledge management
software) and others consider this managemenalilghilosophy" of the company without
practices. Many factors influence the determinatérorganizational performance while
attempts to trace causality to any single factahsas knowledge process may be risky
(Lee and Choi, 2003). In order to understand ttecefof the knowledge processes on
organizational performance, it is offered to haw&erimediate outcomes (for example,
knowledge satisfaction or organizational creativiiyhis study focuses on NPD Capability

as an intermediate outcome.

3.1.1 Perceived Company Performance

Organizational performance may be defined as tigeegeto which companies achieved its
business objectives (Elenkov, 2002). It may be mneamk in terms of organizational

learning, profitability, or other financial benefiin knowledge management (Simonin,
1997; Davenport, 1999).

Knowledge Management directly influences human behnaand through that company
performance (Corset al, 2005). To be useful, knowledge must be distridutnly that
way can it increase company performance in the etgslace (Demarest, 1997). All the
project team’s experience and company knowledgeuaesl to define exactly what is
required from the business system. Broadly speaking information system has to
provide information at both the strategic and openal levels. Strategic information is
used to measure company performance and determis@elss objectives and plans
(Fisher and Kenny, 2000)
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There are several measures of customer acceptantdeeinew product development

literature such as customer acceptance, custortisfasion, attainment of revenue goals,
revenue growth, attainment of market share goatsuanit sales goals (Griffin and Page
1993). In this research, customer satisfactiora| ®dles, market share, profit with respect
to Total Sales, profit with respect to total assatsl general profitability of the firm are

used to measure the level of perceived companymesance.

Market share is one of the widely used measureseof product performance in the
literature (Griffin and Page 1993 & 1996) and tlearsh for new markets (Gupta and
Wilemon 1996) along with strengthening existing ke#s is one of the primary
motivations for new product development. The comtpet position of a firm is
determined by its market power as defined by tlaeesbf the market it commands. Higher
market share enables firms to charge higher pracdsgve economies of scale, erect entry
barriers through advertising, distribution and slspkce, and reduce competitive activity,
resulting in higher profitability (Porter, 1980)h& success of a product or service in the
market depends on the customer value for the ptpdidnich is contingent upon the extent

to which it meets the customer expectations withe@ir purchasing power.

Spreng et al. (1996) suggest that the customeruati@ah of product and company
performance contributes to their evaluations ofs&attion. Cooper and Kleinschmidt
(1987) showed product superiority in terms of padyerformance, features and
innovativeness to be key factors in differentiatingw product winners from losers.
However, high performance alone cannot guarantgectistomers will purchase a product
especially when it is priced high (Zeithaml, 198B)creased product performance and
decreased price contributes to higher customerevaha satisfaction, keeping in mind that

the firm’s ability to offer a lower price is limiteby the unit cost.

Business organizations must not only create valuéhkir customers through new product
design but must also be able to capture a parhatf walue for their shareholders. As
mentioned before, a higher market share enabless fito charge higher prices, achieve
economies of scale, erect entry barriers througleréiding, distribution and shelf space,
and reduce competitive activity, resulting in higpeofitability (Porter 1980) and thus the
market share. However, the relationship betweerkehahare and profitability is often in
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guestion (Jacobson and Acker 1985) and it is plessifat a product that captures high
market share could still be unprofitable. Thusrehie a need for a measure of commercial
performance, which not only includes the marketbasieasure of performance but also
the financial performance. A survey of the Proddevelopment Management Association
members found thdta vast majority (86%) of firms who already measwséccess and
failure focus on obtaining a picture of the baladcend results of individual products.
They measure whether the customer’s needs have begnwhile simultaneously

producing financial results for the firnfGupta and Wilemon 1996).

3.1.2 New Product Development Capability

Products are designed to help customers meetribetts. Product performance measures
the effectiveness of a product’'s ability to perfoita primary function (Mallick and
Schroeder, 2003). It tells us how well a specifioduct is able to deliver what it is
supposed to do. Product development is a delibéaemess process involving scores of
generic decisions including — concept developmsmpply-chain design, product design
and production ramp-up and launch (Krishnan anick/l2001). These decisions are vital
for successful product performance and requirecsotigh analysis and research of the
pros and cons of the possible ramifications. A werable amount of resources in the
form of R&D expenditure are required in each ofstheecision categories to meticulously
design and develop a product and to identify andiehte potential technical problems
that might arise in the future stages. Thus moreDR&source employed increases the
possibility of solving a technical problem earlidt. also increases the possibility of
arriving at a better design solution. But, increbR&D resource consumption also causes
an increase in the overall costs, which causeprtbe@uct cost to increase. Since the price
that a firm charge in the market is bounded belgvhie cost, increased product cost often
results in an increased product price. Firms haditiiize their R&D capability at an
optimum point to ensure that they neither do faltlbin the market nor spend too much
cost.

Time has become a critical element in competingoiay’s environment (Sarin, and
McDermott, 2003). Time as a metric for measuringdpct development performance has

gained significant popularity in the academic armcptioner literature (Clark and
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Fujimoto 1989, Adler et al., 1995, Griffin 1997, B 1999). The use of time as a metric
for measuring new product development has appessepeed-to-market (Tatikonda and
Rosenthal 2000), launched on time, and conceptakeh in the new product
development literature (Griffin & Page 1993 and @P%peed to market is a measure of
the time taken by the team to develop the prodOd¢sdn, Walker, and Ruekert, 1995).
Importance of time as a source of competitive athga is recognized in the business

strategy literature as time-based competition kSt8B8).

Time can also be viewed as a resource. It is ga&rihput to the new product development
process. For a given level of product developmesdurce, the longer the time available to
study the user needs, develop and test alternatmeepts for technical feasibility, the
greater is the likelihood that a better solutionl viee found. This will also lead to
consumption of product development resources ovenger period of time leading to an
increase in the cost allocated to the final proddcwever, any attempt to reduce product
development cost through increased pressure oml spag have many costly side effects
such as increased focus on incremental innovatiwh mistakes during the product
development process all of which lead to productth woor technical performance
(Crawford 1992).

Instead of a linear representation for our modelciwoose a pie model. This indicates that,
the pie might have more pieces effecting on thesassue. Figure 3.1 represents our basic
model on perceived company performaand that NPD capability is one of the issues that
affect it. This representation enables model tgkaamind that the defined variable is not

the only one for the focus one and the study isidpeenhancements for further studies.
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Ferceived
Company

Peformance

Figure 3.1 - Perceived Company Performance with fas on NPD Capability

NPD performance is assessed by some means whichpraauct sales compared with

competitors is one of them (Song and Parry, 1997).

3.1.3 Knowledge Creation Process

An enterprise with a good external knowledge mameye would obtain comparatively
high success opportunities and enterprises witll gmowledge management methods will

have successful new product development perform@iocerman, 1995).

Only companies that pursued the fastest producivatiion and possessed the management
capability to integrate and allocate internal artémal resources would have success in a
global competition environment (Teece and Pisa®84) Therefore, integrating internal
and external knowledge in the organization and taaimg good management will lead to

a positive effect on new product development penéorce.

The knowledge creation process occurs through ceimre of tacit and explicit
knowledge, where four differing models of knowledgeation were identified by Nonaka

(1994). These are socialization, internalizatiottealization and combination.

Socializationrefers to the transfer of individual tacit knowdgedto organizational tacit
knowledge. Tacit knowledge is difficult to artictdabut need not be verbal (Nonaka,

1994) and is transferred by team interaction, dvadisg of mental models, technical skills,
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experiences and perspectives.

Internalization is a mode exemplified by an iterative process ral tand error and
experimentation with explicit knowledge, resulting organizational learning and tacit

knowledge creation (Nonaka, and Takeuchi, 1995).

Externalizationis the conversion of subjective tacit knowledgsdahon experience to
objective explicit knowledge (Nonaka, 1994; Nonalked Takeuchi, 1995). It is
challenging because tacit knowledge is difficultatticulate, communicate, formalize and
encode (Winter, 1987; Nonaka, 1994; Nonaka, anceidethki, 1995). Tacit knowledge is
‘sticky’ because the rules of expertise are unkngwon Hippel, 1994), and to progress
through to higher knowledge stages requires ane&s& in understanding of causal
influences (Bohn, 1994). Nonaka (1994) propose®atgul, time-consuming dialogue,
sharing one’s original experience and a metaphategg-model sequence for effective
externalization. Metaphor, experiencing one thingterms of another, is an intuitive
cognitive process to relate concepts, which are thsolved through analogy to things that
are already understood, and finally made expliorough prototypes. Prototypes and
models are explicit representations of new prod(®tett, 1998). For example, in product
development, dialogue includes ideas exchangedisouskion threads that focus on
specific expertise, forums for brainstorming newas and critiquing proposed approaches;
and discussion on customer feedback on new proéhoctssales, marketing, and customer
service. This dialogue increases understandingusfomer requirements and technical

capabilities.

Combinationis the organizational knowledge creation mode webwrindividual explicit
knowledge is converted to group and organizatiangdlicit knowledge (Nonaka, and
Takeuchi, 1995). This mode is facilitated by categion and traditional information

processing (Nonaka, Umemoto, Senoo, 1995).
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When we apply them to our model the representatiaghe model becomes as follows:

Enowledge Creation Process

Perceived
Company
Performance

Figure 3.2 - NPD Capability effected by Knowledge ation Process

In MIT Research Center, the activities that ardicai to knowledge creation and
innovation are defined as knowledge managementenséMaybury, 2003). These are:

1. Strategy - the alignment of corporate and knowladgeagement strategies.

2. Measurement - the measures and metrics capturedetermine if knowledge
management improvement is occurring or if a benefieing derived.

3. Policy - the written policy or guidance that is yided by the organization.

4. Content - the corporate knowledge base that isicagtelectronically.

5. Process - the processes that knowledge workerstausehieve the organization's
mission and goals.

6. Technology - the information technology that fdaeiies the identification, creation and
diffusion of knowledge among organizational elersenithin and across enterprises,
for instance an enterprise portal.

7. Culture - the environment and context in which khemlge management processes

must occur.
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Similarly, Ferrari and Toledo (2004) presented arembolistic vision of knowledge

management; which structured and balanced manyhizaganal elements, which could
be analyzed according to the knowledge managemsidny What they argued is the
infrastructure consisted of three elements: 1- migggional structure, 2- HR management

and 3- Information technology.

3.1.4 Knowledge Management Enablers

Knowledge management enablers which can also Hedcak influencing factors are
organizational mechanisms for fostering knowledgescstently (Ichijoet al, 1998). They
can stimulate knowledge creation, protect knowledged facilitate the sharing of
knowledge in an organization (Stonehouse, and Pearb&999).

The lack of a direct relationship between knowledganagement processes and
organizational performance was also introduced bg Bnd Choi (2003). According to
them; as many factors influence the determinatibrthe organizational performance,
attempts to trace causality to any single factehsas knowledge process may be risky. In
order to understand the effect of the knowledgegsses on organizational performance,
it is offered to have intermediate outcomes (foaragle, knowledge satisfaction or
organizational creativity). Thus they divide theeyaous studies done on relationships
among knowledge management factors into four; ddéipgnon how they identify the
relationships. These relationships are between:

knowledge management enablers;
knowledge management enablers and processes;

knowledge management processes and organizatierfalpmance; and

o 0o T p

knowledge management enablers, processes, andzagamal performance.
First they studied on knowledge management enalasleds interactions among them.

Studies identified that, KM enablers had an effent knowledge creation processes
(Zander and Kogut, 1995).

Impacts of KM enablers and knowledge creation mses on KM satisfaction were
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studied by Becerra-Fernandez & Sabberwal (200&dam Lee and Choi, 2003) where
they found a strong relation between them.

Still, instead of seeking a direct relation betwemganizational performance and KM
enablers and knowledge creation processes, hantagrediate outcomes would ease to
form a more reasonable model (Lee and Choi, 2008g scholars put knowledge
management intermediate outcome as organizatioeatigty (Figure 3.3, Lee and Choi,
2003). In our study we preferred NPD Capabilitytéasl of organizational creativity as

knowledge management intermediate outcome.

Enowled Enowledge
= Knowledge M anagetmert Orgarizational
L anagemert - Creation .
Intermediate Ferformance
Enahlers Process Chatcotme

Figure 3.3 - A Model for the Impact of KM Enablerson Organizational Performance (Lee
and Choi, 2003)
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Figure 3.4 - The Research Model with Knowledge Margement Enablers

3.1.4.1 Culture

One of the major factors for a successful knowlesig@magement is organizational culture
(Chase, 1997; Davenport, Long and Beers, 1998, mpare and Prusak 1998, Gold and
Malhotra, 2001; Lee and Choi, 2003). Culture deginot only what knowledge is valued,
but also what knowledge must be kept inside themegation for sustained innovative
advantage (Long, 1997). People are not necessuliigg to share all types of knowledge
(Constantet al, 1994), and organizational culture, not technojd@s a greater impact on

whether people exchange knowledge (Orlikowski, 1996

Organizational culture was described as a complicadet of assumptions, values,
behaviors, and artifacts, and it changes over asierganizations adapt to environmental
contingencies (Miller, 1995). Organizational cuéfulrives an organization's formal and
informal expectations of individuals, defines tlypds of people who will fit into the

organization, and affects how people interact wathers both inside and outside the
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organization (De Long and Fahey, 2000). Building edfective culture within which
people operate in an organization is a crucial irement for effective knowledge
management (Gupta and Govindarajan, 2000; Gumn&98)1 Organizations should
establish an appropriate culture that encouragepl@do create and share knowledge
within an organization (Leonard-Barton, 1995; Hpjse and Joshi, 2001). While most
managers may recognize the importance of culttey find it difficult or impossible to
articulate the culture-knowledge relationship inywidhat lead to action (De Long and
Fahey, 2000).

Collaboration may be defined as the degree people in a groiyebchelp one another in
their work (Hurley, and Hult, 1998; Krogh, 1998)ol@borative cultures affect customer
knowledge creation through increasing knowledge harge (Belbaly, Benbya,
Meissonier, 2007). Teece and Pisano (1994) thotigtitonly companies that pursued the
fastest product innovation and possessed the maneagecapability to integrate and
allocate internal and external resources would hswecess in a global competition
environment. Therefore, integrating internal andemal knowledge in the organization
and maintaining good management will lead to a tpesieffect on new product

development performance.

Trust can be defined as maintaining reciprocal faithaoheother in terms of intention and

behaviors (Kreitner, and Kinicki, 1992). Trust méscilitate open, substantive, and

influential knowledge exchange (Nelson, and Coaprid996). When people trust each
others, they are more willing to participate in Wwhedge exchange (Nahapiet, and
Ghoshal, 1998). Szulanski (1996) empirically fotimak the lack of trust among employees
is one of the key barriers against knowledge exgbaThe increase in knowledge

exchange in NPD projects brought on by mutual tmesults in customer knowledge

creation. Trust also encourages a climate conduoibetter customer knowledge creation
by alleviating the fear of risk (Belbaly, BenbyadaMeissonier, 2007). The presence of a
high level of trust can reduce this risk (Nelsomgd £ooprider, 1996). Trust is also critical

in a cross-functional or inter-organizational telaecause withholding information because
of a lack of trust can be especially harmful totooser knowledge creation (Hedlund,

1994; Jarvenpaa, and Staples, 2000).
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Learning is the process by which knowledge comes into bairdjis enhanced over time,
and is therefore intimately associated with KM. @rgational performance requires not
only exploiting what is known, but also exploringw domains of knowledge to create
opportunities for future exploitation (March, 1991) is identified as a quantifiable

improvement in activities, increased available klealge for decision-making or

sustainable competitive advantage (Cavaleri, 199d¢gson, 1993). Learning can be
analyzed in two major parts: individual learninglarganizational learning (where group

learning is covered in organizational learning).

Research on individual cognition indicates that ynganeral factors are associated with
increased individual learning. Some of these factorclude general mental ability
(Anastasi, 1982; cited in Lynn, Reily, and Akgu®0R), motivation (Locke and Lathan,
1984), self efficacy (Mitchellet al, 1994), feedback (Kluger and DeNisi, 1996), and
personality factors, such as conscientiousness{@igand Takemoto-Chock, 1981). Other
research has suggested that certain behavioraigascan also enhance learning. One
simple set of practices that can be used to impteaming is note taking or recording,
reviewing those notes, filing systems, and goatgéuat visionl (e.g., Kievra, 1984; Kievra
et al, 1988).

Organizational learning is defined as the acquisitof knowledge by individuals and

groups who are willing to apply it in their jobs mmaking decisions and influencing others
to accomplish tasks important for the organizatioaNisi, Hitt, Jackson, 2003). Whereas
a single instance of organizational learning (tfgta single change event) may be
relatively easy for other organizations to imitatentinuous organizational learning has
cumulative effects that are much more difficulinotate. Thus, continuous learning is an
important capability that can serve as a sourcgusfainable competitive advantage. As a
result, many highly competitive organizations naweist in developing the capability for

continuous organizational learning.

Training and development programs are commonly usedgromote organizational
learning. Such programs seek to increase the kulg@leapital, and to a lesser extent, the
social capital of employees. Most training and dgwment programs focus on ensuring

that employees have the most up-to-date, explimivwkedge in their respective areas of
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specialization. Because explicit knowledge is albwn, programs for its dissemination
can be easily imitated. Although it is necessaryn@ntain competitive parity, explicit
knowledge usually cannot serve as the basis fastasable competitive advantage. But
tacit knowledge is not easily disseminated. Tanibwledge must be learned by using it,
and this often requires extended periods of saotalaction. Because tacit knowledge is
learned by experience, the transfer of such knayded generally a slow and complex
process (Teeceet al, 1997). Thus, management practices aimed at lgwveratacit
knowledge are more difficult for outsiders to urelend and imitate successfully. A
strategic alliance such as a joint venture can $efuli for transferring tacit knowledge
because it allows partners’ employees to get chsmugh to transfer tacit knowledge
(Lane & Lubatkin, 1998). Another approach to transhg tacit knowledge is to assign
more experienced professionals to lead a teamsefd&perienced professionals (Baron &
Kreps, 1999; Sherer, 1995). Over time, the leserepced professionals learn the more
experienced professionals’ tacit skills (Hitt, Brean et al, 2001). Organizations with
significant learning capabilities understand thepamance of both tacit and explicit
knowledge and are able to ensure that both typeknofvledge are used to promote

learning.

Participating in boundary spanning structures: The NPD literature has emphasized the
importance of structures that span boundaries and bgether contributors with a range
of knowledge and perspectives (Mohrmanal, 1995; 2003; DeSouza, and Evaristo,
2003). Creation of today’s complex systems and yctsdrequires merging of knowledge
from diverse disciplinary and personal skills-baseérspectives where creative
cooperation is crucial for innovation (Leonard-Bartand Sensiper, 1998). Collaboration
and multidisciplinary problem-solving are increaginrequired in today’s NPD world as
many of the most important problems and consequemtich knowledge creation occurs
at the intersection of disciplines and functionedhard-Barton, 1995). Formal boundary
spanning structures such as cross-functional tearasforums where inter-subjective
sense-making (Weick, 1995) may occur to addressimmoblems that require combining
knowledge to generate solutions. Indeed, partipain boundary spanning structures
such as cross-functional teams and product couhassbeen found to lead to expanded
innovative sense-making (Doughergt al, 2000), because it exposes employees to
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knowledge from different disciplines and functiansthe course of addressing complex
technical, market, and business NPD challenges (Mahet al, 2003). When people are
embedded in a network of cross-boundary work m@hatiips it can expand their focus of

attention and link them to the organizational mgyr({@mnandet al, 1998).

Direction and performance information: It is strategies that yield to business plans,
goals and activities for the company and its varianits and projects and thus to the new
products developed (Dougherty, 2001). Goals, ngtptans, and milestones are among
the generically subjective sense-making framewarfkéhe organization and are intended
to create shared understanding about standarddaapets (Weick, 1995). They focus
employees’ attention, and motivate higher levelspefformance (Locke and Latham,
1990). Performance information and feedback is Gesgary companion to goals so that
knowledge workers know the degree to which goatshaing attained (Mohrmaet al,
2003). Direction and performance information asksvhwell informed the respondent
feels about various types of company, project amgingess unit goals, plans and
performance progress. Information about goals arfbpnance may also make evident
areas requiring technical breakthroughs becausertuanderstanding is inadequate, and
thus trigger sense-making activities including theng of new approaches (Louis and
Sutton, 1991)

3.1.4.2 Structure

Centralization: In firms, individuals interact and communicatehwitther individuals, and
they perform different roles and functions. Thenfg organizational structure regarding
the standardization and centralization of taskec#df the way individuals interact with
each other (Siriram, and Snaddon, 2004). Cenatadiz refers to the locus of decision
authority and control within an organizational gn{Caruana, Morris, and Vella, 1998). It
can be defines aslégree of authority and control over decisidfisee and Choi, 2003).
When decision making authority is concentrated,dfeative solutions reduce; instead, if
the power is dispersed, spontaneity, freedom ofresgion and experimentation arise
(Graham, and Pizzo, 1996). The latter ones arbldiéal of knowledge creation (Lee and
Choi, 2003).
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Moreover, centralized structure hinders interdeparntal communication and frequent
sharing of ideas (Woodman, Sawyer, and Griffin, 3)9%ue to time-consuming

communication channels (Bennet, and Gabriel, 1998)er results can be identified as
distortion and discontinuousness of ideas (Storshoand Pemberton, 1999). Without a
constant flow of communication and ideas, knowledggation does not occur (Lee and
Choi, 2003). A decentralized organizational struetlhas been found to facilitate an
environment where employees participate in knowdedguilding process more

spontaneously (Hopper, 1990). Participatory wonkiremments foster knowledge creation

by motivating organizational members’ involvements.

Organizational integration across functional anscigiinary specialties drives superior
capabilities (Hoopes and Postrel, 1999). This mayadhieved through flatter hierarchies,
cross-functional teams, electronic groupware, arncilaa current management

preoccupations all aimed at improving communicatwnong different individuals and

departments. Therefore the firm’s organizationalctire may affect knowledge transfer
(Siriram, and Snaddon, 2004). We can concludedbateased centralization in the form
of locus of authority can lead to increased creatibcustomer knowledge in NPD projects

(Stonehouse, and Pemberton, 1999).

Formalization: Formalization refers to the degree to which deaisi and working
relationships are governed by formal rules, stahgenlicies, and procedures (Holsapple
and Joshi, 2001; Rapert and Wren, 1998). Knowledgation requires flexibility and less
emphasis on work rules (Ichijet al, 1998; Lusclet al, 1998). The range of new ideas
seems to be restricted when strict formal rulesidata an organization (Lee and Choi,
2003). Flexibility can accommodate better ways ofnd things (Graham and Pizzo,
1996). Therefore, the increased flexibility in argamizational structure can result in
increased creation of knowledge. Knowledge creatilso requires variation (Wilkstrom,
and Norman, 1994). In order to be more adaptablenwinforeseen problems arise, an
organization may accommodate variation in proces$ structure. Low formalization
permits openness and variation, which encourage ideas and behaviors (Damanpour,
1991). Knowledge creation is also likely to be eamaged through unhindered
communications and interactions (Bennet and Gabrd€B9). Formality stifles the
communication and interaction necessary to creatavledge. Lack of formal structure
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tends to enable organizational members to commignanad interact with one another to
create knowledge (Jarvenpaa and Staples, 2000).

Several studies have come to the conclusion thahdlzation weakens knowledge
management (Ichijeet al. 1998, Starbuck, 1992) In contrast; Lee and Ch@d32 showed
no relationship between formalization and knowledgeation. The scholars concluded
that, this intriguing result reflects the two dréat aspects of formalization. According to
the ambidextrous model, which is based on thendistin between the initiation and
implementation stages of innovation (Duncan, 191&ch, Harvey, Speier, 1998; cited in
Lee and Choi, 2003), formalization may inhibit ta@lated activities such as socialization
and externalization, but may encourage explicétesl activities such as combination and
internalization. In particular, a more careful istigation of externalization is of interest.
Externalization involves the expression and conwear®f tacit into explicit knowledge
(Nonaka, 1994). From this perspective, a formalapizational structure may inhibit
spontaneity and freedom of expression necessargxternalization (Bennet and Gabriel,
1999). Lee and Choi (2003) found that, the emphas$iexternalization is on tacit
knowledge, and thus externalization is negativelyoaiated with formalization. On the
other hand, the formal structure can facilitate rédg@d and continuous conversion of tacit
into explicit knowledge (Graham, Pizzo, 1996).Hé tconversion process or its technology
perspective of externalization is emphasized likecdBra-Fernandez and Sabherwal
(2001), it can be speculated that formalization affect externalization positively (Lee
and Choi, 2003).

3.1.4.3 People

People are at the heart of organizational knowledgmation (Choi and Lee. 2002
Holsapple and Joshi, 2001). It is people who creaté share knowledge. Therefore,
managing people who are willing to create and skamvledge is important (O’Dekt
al., 1999).

T-Shaped skills: The proposition that creativity and new ideas spfiom the interaction
of different knowledge sets has found acceptancenowledge literature (Simon 1985,

Madhavan and Grover, 1998). In the context of NB&nts, an implication has been that
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the deliberate conflict of ideas-what Leonard-Bartb995) has termed "creative abrasion-
has a positive influence on performance (MadhavehGrover, 1998). However, whether
the abrasion is creative or destructive may dependthe capability of individual
specialists to sustain a meaningful and synergesiitversation with one another. Such a
capability goes beyond the mere social skills attigg along with team members” (e.g.,
tolerance of different perspectives) to specifigrative skills. Such skills have been
termed "T-shaped skills" by lansiti (1993). Persuiith T-shaped skills are those who are
“not only experts in specific technical areas buoalintimately acquainted with the
potential systemic impact of their particular task3n the one hand, they have a deep
knowledge of a discipline like ceramic materialgieeering, represented by the vertical
stroke of the T. On the other hand, these cerap®cialists also know how their discipline
interacts with others, such as polymer processihg- T's horizontal top strok@ansiti
1993, p. 139).”

T-shaped skills are both deep vertical knowledge f{tertical part of the “T”) and broad
lateral associative skills (the horizontal parttloé “T”); this means that their possessors
can explore particular knowledge domains and thaious applications in particular
products (Leonard-Barton, 1999)eople with T-shaped skills are extremely valudbte
creating knowledge because they can integrate sivienowledge assets. They have the
ability both to combine theoretical and practicabwledge and to see how their branch of
knowledge interacts with other branches. Thereftiey can expand their competence
across several functional branch areas, and themstecmew knowledge (Johannessen,
Olsen and Olaisen, 1999; Madhavan and Grover, 1998wledge and competence can
be acquired by admitting new people with desiradiils (Stonehouse and Pemberton,
1999). In particular, T-shaped skills embodiednmpéoyees are most often associated with
core capability (lansiti, 1993, Johannesssnal, 1999; Leonard-Barton, 1995). T-shaped
skills may enable individual specialists to havaesgistic conversations with one another
(Madhavan and Grover, 1998pome indications of a T-shaped skill set may bea1)
broad, rather than narrow, set of professional pasonal interests; (2) a variety of
professional and personal experiences; and (&hly diverse network of professional and

personal contacts.
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3.1.4.4 Information Technology

Technology contributes to knowledge management dGal al, 2001). Technology
infrastructure includes Information Technology (I&hd its capabilities (Raveet al,
1996; Scott, 1998). IT is widely employed to corinpeople with reusable codified
knowledge, and it facilitates conversations to ewew knowledge. Among technology-
related variables, this study focuses on IT sup{®tdnehouset al, 1999) and IT quality
(Mohrman et al, 2003). IT allows an organization to create, shatere, and use
knowledge (Leonard-Barton, 1995). Therefore, thapsut of IT is essential for initiating

and carrying out knowledge management.

IT quality: The knowledge management literature has focusedT oimols and their
potential to support collaboration among peoplehwdifferent knowledge bases (e.g.
Boland and Tenkasi, 1995); to enable knowledgesscaad sharing including connections
to company experts (Anandt al, 1998); and to disseminate generic and codified
knowledge, including algorithms and systematic w@tocesses that embody the
knowledge of the firm (Cross and Baird, 2000; Fatikl DeSanctis, 1999; Leonard-Barton,
1995). Defined in terms of these potentialitiegghhiquality IT is expected to foster
working in a way that takes an expanded focus aadslin more knowledge (Mohrmat

al., 2003).

Although many knowledge management programs staoied as IT solutions, the
management literature increasingly views IT as lume element of knowledge
management: useful for storage and distributioaxgiicit knowledge, but less helpful for
sharing tacit knowledge and stimulating the usereation of knowledge (Ananet al,
1998; Davenport and Prusak, 1998).

Mohrman et al. (2003) found out in their study that IT quality ntobutes to three

knowledge work behaviors, using systematic procgda®wledge linking, and (weakly)
trying new approaches. It also relates directlfhalgh weakly, to one knowledge
outcome, effective knowledge generation and use, also weakly, to one effectiveness

variable, commitment to company.
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IT support: IT support means the degree to which knowledge gemant is supported
by the use of It§Gold, Malhotra, and Segars, 200This technology infrastructure
includes IT and its capabilities (Raven, and Pras$896; Scott, 1998). IT is widely
employed to connect people with reusable codifietbvkedge, and it facilitates
conversations to create new knowledge (Lee and,@06i3; Raub and Wittich, 2004). IT
allows an organization to create, share, store,usedknowledge (Leonard-Barton, 1995).
Therefore, the support of IT is essential for atiig and carrying out knowledge

management.

IT affects knowledge in a variety of ways. Firdt,facilitates rapid collection, storage, and
exchange of knowledge on a scale not practicabléhén past, thereby assisting the
knowledge creation process(Roberts, 2000). Second, a well developed techyolog
integrates fragmented flows of knowledge (Gold, hdéda, and Segars, (2001). This
integration can eliminate barriers to communicatmnong departments in organization.
Third, IT fosters all modes of knowledge creatiordas not limited to the transfer of
explicit knowledge (Raven and Prasser, 1996; St68; Riggins, and Rhee, 1999)

Lee and Choi (2003) confirmed that IT support afecombination. There are several
resources for a sound understanding of the imp&di con knowledge combination
(Nonaka and Takeuchi, 1995). IT is critical for dgithg explicit knowledge; it provides
fast feedback for explicit knowledge (Krogh, Nona&ad Aben, 2001). In order to support
knowledge combination, the question is not whetbeteploy IT, but how to deploy it as
simply improving the IT infrastructure does not yide a competitive advantage for

knowledge combination (Lee and Choi, 2003).

3.1.5 Market Dynamism

Dynamism is explained as a combination of instgbgind uncertainty (Tagerdest al,
2003). Market dynamism is related to the rate adng/e of the customer preferences,

market segments, and demand patterns (Javorskitgi,KI®93; Narver & Slater, 1990).

There are different approaches in literature to suea market dynamism. There is a

propensity to use objective indicators of markehaiyism, like, two-step procedure to
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calculate the level of dynamism (Keats and Hitt88)9 These scholars’ study has two
steps where in the first one, the natural logarithinsales for each industry is regressed
against time; in the second step, the algorithmghefstandard errors from these models

are calculated and taken as an index of envirorethdghamism.

In another studymarket dynamism was measured by including four items assessing the
rate of changes in customer preferences, comp&tistrategies, product characteristics,

and technology (Yilmazt al, 2005).

Managers’ perceptions of the environment determisteategic decisions and actions in
the organization (Sutcliffe, and Huber, 1998). lddition to this; the same research
identified that, there were no discrepancy betwberperceptions of similar environmental
characteristics among managers belonging to diffeveganizations or industries. That is,
managers’ perception of the environment can bentalsean approximation of the actual

environmental features that the organization faces.

Market dynamism was conceptualized as the frequehnyajor market related changes by
different scholars (Child, 1972; Duncan, 1972;cite Homburg et al., 1999). According
to Homburg et al., (1999) major changes in saleatesiies, pricing behavior, sales
promotion/ advertising strategies, customer prefeze in product features, and customer
preferences in the price/ performance relationstfiect the degree of market dynamism.

3.1.6 Business Strategies

Strategy is defined as a set of decision-makingsrub guide organizational behavior
(Ansoff, 1957). Mintzberg (1979) defines strategyaapattern in a stream of significant

decisions.

By the integration oMarket Dynamism andBusiness Strategieso the model, the new
becomes as Figure 3.5 - The Research Model in Rigr&m.
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Figure 3.5 - The Research Model in Pie Diagram

The pie model enables us to keep enough room fditiaclal variables that might affect

the dependent variable. Here, the model has layleese each layer is also represented as
a pie also. The model can be enhanced by adding wasrables in additional pies till the

circle are complete, and these are subject todudtudies.

In addition to Pie Model, the model can be preskras in classical terms which are

represented in Figure 3.6.
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Figure 3.6 - The Research Model in Linear Diagram

According to the conceptual definitions and aforetiemed studies of research variables,

the conceptual model of the research is proposeufgure 3.7.

KM Enablers

- Culture Knowledge Creation
* Collaboration Process
*Trust - Socialization
* Learning - Externalization
* Padicipating in boundary - Cnmbinati_on
spanning structures - Internalization
* Direction and perfomance
information
- Structure

* Centralization
* Farmalization

NPD Capability

- People

*T-shaped skills

- chhﬁmgy Business
*IT guali i
~IT 2uppor Strategies

Perceived Company

Performance
- ProductrSerdice performance
Market Dynamism - Financial performance
» Hostility
= Cynamism
* Product

Figure 3.7 - The Research Model
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3.2 Hypotheses Development

The hypotheses relationships among research vesiable shown Figure 3.7 - The
Research Model. The relationships were derived fpoavious research, while they were
organized around the main conceptual areas distusséhe previous chapters of this
research. The draft hypotheses were discussedrbg tdtademicians and then finalized
accordingly.

3.2.1 Market Dynamism

Market dynamism is related to the rate of changehef customer preferences, market
segments, and demand patterns (Javorski & Kohl3;188rver & Slater, 1990). It can be
described as the rate of changes in competitiveitons associated mostly to customers’
demand (Simort al, 2002). Market dynamism can be measured by inctuéur items
assessing the rate of changes in customer pretsemompetitors’ strategies, product
characteristics, and technology (Yilmagt al, 2005). Managers’ perceptions of the
environment determine strategic decisions and @&tin the organization (Sutcliffe, and
Huber, 1998). Still, there were no discrepancietveen the perceptions of similar
environmental characteristics among managers bielgntp different organizations or
industries. That is, managers’ perception of theirenment can be taken as an
approximation of the actual environmental featurdsmt the organization faces.
Characteristics of thenarket dynamism result in high product variety and high demand
uncertainty (Sharmat al, 2004).

Hypotheses 1: Market Dynamism has a significant positive impact oBusiness

Strategies

Hypotheses 2Market Dynamism has a positive impact on NPD Capability.

Hypotheses 3: Market Dynamism has a positive impact oRerceived Company

Performance
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3.2.2 Business Strategies

Miles and Snow (1984, 1994) stressed on two maskstaf managers: First one is to
develop and utilize a strategy that aligns the wiggdion’s capabilities with the
opportunities and constraints present in its emvitent. Second one is to arrange resources
internally to support the alignment where both mguclear understanding of
organizational status in terms of strategy. Letal. (2001)introduced strategy as a set of
practices and discourses which promotes instrurheatianality, reproduces hierarchical
relations of power and systematically privileges thterests and viewpoints of particular
groups (Livvarcin, 2007). As the importance of lolgm perspective in organizations
were emphasized; strategy was stressed to be amegdssgive a company structure,
direction, and focus (Chandler, 1962). Craven ()988ognize that the responsibility for
creating and delivering superior value does nowlihin a firm across different functional
departments. Not only customers can be a sourgdaymation, but also suppliers linked
to the product development process share the redply in problem recognition and
problem solving. Thus, in order to guarantee bgitgformance and to maximize the fit
with customer needs, product development must &ke into account the supplier's

competences.

Hypotheses 4Business Strategietiave a significant positive impact on (KM Enab)ers

collaboration

trust

learning

participating in boundary spanning structures
Centralization

- ® 2 0 T @

Formalization

Direction and performance information

- @

T-shaped skills

IT quality
j. 1T support
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Hypotheses 5:Business Strategieshave a significant positive impact dfnowledge
Creation Process

Socialization
Internalization

Externalization

o o T p

Combination

Hypotheses 6Business Strategietave a significant positive impact on NPD Capapili

Hypotheses 7:Business Strategieshave a significant positive impact dPerceived

Company Performance

3.2.3 Knowledge Management Enablers

Knowledge management enablers which can also Hedcak influencing factors are
organizational mechanisms for fostering knowledgescstently (Ichijoet al, 1998). They
can stimulate knowledge creation, protect knowledged facilitate the sharing of

knowledge in an organization (Stonehouse, and Pearb&999).

Studies identified that, KM enablers had an effent knowledge creation processes
(Zander and Kogut, 1995). Impacts of KM enablerg lamowledge creation processes on
KM satisfaction were studied by Becerra-Fernandegakberwal (2001) where they found

a strong relation between them.

An enterprise with a good external knowledge mameage would obtain comparatively
high success opportunities and enterprises witll gmowledge management methods will
have successful new product development performghmorman, 1995). There is a
positive effect on new product development perfarceafor those companies that strongly
implement knowledge management method @tial, 2005).
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Hypotheses 8:Knowledge Management Enablershave a significant positive impact on
Knowledge Creation Procesdor all of its factors.

Collaboration

o| o

trust S
Socialization

o

learning
Internalization

d. participating in boundary spanning o
Externalization
structures

a0 T p

Combination

e. Centralization

—h

Formalization

g. Direction and performance information
h. T-shaped skills

I. 1T quality

j. 1T support

Hypotheses 9:Knowledge Management Enablershave a significant positive impact on

NPD Capability for all of its factors.

3.2.4 Knowledge Creation Process

Companies that pursue the fastest product innavadiod possessed the management
capability to integrate and allocate internal amtemal resources will have success in a
global competition environment (Teece and Pisa®84) Therefore, integrating internal
and external knowledge in the organization and taaimg good management will lead to
a positive effect on new product development pernforce. Knowledge management
could be regarded as knowledge integration (Gra@96). Knowledge integration was
divided into two: interior and exterior parts. Tbembination of these two could increase

new product performance (Clark and Wheelwright,3)99

Hypotheses 10Knowledge Creation Processhas a significant positive impact on NPD

Capability, for each of its factor.
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Socialization
Internalization

Externalization

o o T p

Combination

3.2.5 New Product Development Capability

Product development is a deliberate business pganeslving scores of generic decisions
including — concept development, supply-chain desjgroduct design and production

ramp-up and launch (Krishnan and Ulrich 2001). &&ht new product development

strategies taken by companies lead to variatiopeiformance (Litet al, 2005).

Hypotheses 11NPD Capability has a significant positive impantRerceived Company

Performance
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4 RESEARCH DESIGN AND METHODOLOGY

The purpose of this study is to test the hypothbased on the framework presented in the
previous chapters. The hypotheses were developetstothe relationships between
Knowledge Management Enablers Knowledge Creation Process New Product
Development Capability Market Dynamism, Business Strategiesand Perceived

Company Performance

This chapter presents the research design, straedymethodology that were used to
answer the research questions of the study. Thetremts are described and their
operational definitions are given, and the researdthod and analysis method are
explained. The pre-pilot and pilot studies are ax@d in detail as it plays a one of the key
roles to build up the instrument in coordinatiorihwiesearch sample, data sources and data

collection methods.

4.1 Instrument Development

During the initial steps of the instrument devel@mty a workshop was done with two
Academicians (Assistant Director of University Ra®d Center, and Research Assistant -
PhD Student), and two company executives (CEO Mauteting Director) contributed on
the model. A presentation was held to audiencecatflg the studies done in literature as
well as models on the same content. During dissemtavriting phase, some emails were
sent to scholars and one satisfying answer wasvest&om one of them. Dr. Chih-Hung
Tsai was kind to share their instrument they hagtiumn their article “an empirical study
on the correlation between the knowledge managenmeetthod and new product
development strategy on product performance in @aisvindustries (Liu, Chen, Tsai,
2005)". Although the original instrument receivedasvin Chinese, online web based

translators were used to translate the instrument.

Market Dynamism and Business Strategies items enitistrument are originated from
study by Ulusoy et al. (2008).

Items for Knowledge Management Enablers are takem fthe study done by Lee and
Choi (2003). They were used and validated by thHelacs. Their study implied that
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Knowledge Creation Process mediates between esahbled organizational creativity.
Being aware of some recent studies that regard kmbiwvledge enablers and knowledge
creation process as antecedents of organizatiosdbrmance Becerra-Fernandez and
Sabherwal, 2001, Gold et al, 200that is, both of them are independent variables of
organizational performance, they had done addititest to find out that knowledge
creation process mediates between the four enafdehsboration, trust, learning, and

centralization) and organizational creativity.

Items for the Knowledge Creation Process are téian the study done by Lee and Choi
(2003). These items had been used and validatétbhgka et al. (1994). They conducted
a confirmatory factor analysis to test Nonaka's rfika and Takeuchi, 1995)
organizational knowledge creation model with datdlected from 105 Japanese middle
managers. Results of the study suggest that th&troeh of knowledge creation consists of
four knowledge conversion processes: socializatexternalization, combination, and
internalization. All four knowledge conversion pesses explain a high amount of
variance in the knowledge creation construct. Ffaators constitute the process of
converting tacit to tacit knowledge; accumulationtacit knowledge, extra-firm social
information gathering activities, intra-firm socialfformation gathering activities, and
transfer of tacit knowledge from the master todifeerent team members. Externalization
process is made up of one factor. This result ifffom Nonaka’'s theory that
hypothesized that metaphor and dialogue would tzened. Combination process consists
of three factors that represent a three-step seguehdata processing: acquisition and
integration of information, synthesis and procegf information, and dissemination of

information.

Explicit knowledge in the organization may be categ@ into tacit knowledge
(internalization) in two different ways: personatperience in which knowledge is
acquired from real world and simulation and expentation in which knowledge is

acquired from the virtual world.
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4.1.1 Measurement of Constructs

The key constructs in this study ak@mowledge Management Enablers Knowledge
Creation Process New Product Development Capability Market Dynamism,
Business Strategiesand Perceived Company PerformanceFor all these variables, a
multiple-item method was used to construct the goesaires. Each item was based on a
six point Likert scale. The six point Likert scal@s used in this study to avoid a mid-
point, which prevents respondents from using araédefault options. The instrument was
developed by enhancing previous studies done anthdoconstructs that had been used in
instruments where the questionnaire was providaaesitems were used in this research’s
instrument. The instrument was written and appiredurkish. Research constructs were
operationalized on the basis of related studies mlud tests. Operational definitions of

research variables are explained in the followiegjisns.

4.1.1.1 Knowledge Management Enablers

Many researchers have emphasized three major $afctomanaging knowledge: enablers,
processes and organizational performance (Demdr@87,; Beckman, 1999; O’Dell and
Grayson, 1999). Knowledge management enablerdwdain also be called as influencing
factors are organizational mechanisms for fostekimgwledge consistently (Chiret al,

1998). They can stimulate knowledge creation, ptoteowledge, and facilitate the
sharing of knowledge in an organization (Stonehpas®l Pemberton 1999). In this
research modelknowledge management enablersaare accepted asrganizational

culture, structure, peopleandtechnology

4.1.1.1.1 Culture
Organizational culture is one of the major factiorsa successful knowledge management

(Davenport and Prusak 1998, Gold, Malhotra, anda®ed@001; Lee and Choi, 2003).
Organizational culture is a complicated set of agsions, values, behaviors, and artifacts,
and it changes over time as organizations adapnwronmental contingencies (Miller,
1995). Building an effective culture within whiclegple operate in an organization is a
crucial requirement for effective knowledge managetri{Gupta and Govindarajan, 2000).
Organizations should establish an appropriate @blttat encourages people to create and

share knowledge within an organization (Leonardt@grl1995).
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In this research culture is measured with five sales: collaboration, trust, learning and
participating in boundary spanning structures, dinelction and performance information.
They are measured by a 6-point Likert-type scahgireg from 1=Strongly Disagree to 6=
Strongly Agree.

Collaboration subscale measures the degree whem@epen a group actively help one
another in their work (Krogh, 1998). Collaborativeltures affect customer knowledge

creation through increasing knowledge exchangeb@gl Benbya, Meissonier, 2007).

Trust subscale measures the degree of maintaiagigrocal faith in each other in terms of
intention and behaviors (Kreitner, and Kinicki, 299 Trust may facilitate open,
substantive, and influential knowledge exchangdqdie and Cooprider, 1996).

Learning subscale measures the process by whictvl&dge comes into being and is
enhanced over time. Organizational learning isnéefias the acquisition of knowledge by
individuals and groups who are willing to applyinttheir jobs in making decisions and
influencing others to accomplish tasks important fioe organization (DeNisi, Hitt,
Jackson, 2003). Organizational performance requicésonly exploiting what is known,
but also exploring new domains of knowledge to tereapportunities for future
exploitation (March, 1991).

Participating in boundary spanning structures salesmeasures the degree of exposing
employees to knowledge from different disciplinesd afunctions in the course of
addressing complex technical, market, and busih#® challenges (Mohrmaet al,
2003). Structures that span boundaries and briggther contributors with a range of
knowledge and perspectives have important placknowledge management literature
(Mohrmanet al, 1995; 2003; DeSouza, and Evaristo, 2003). Mergingnowledge from
diverse disciplinary, personal skills-based perspes and creative cooperation is crucial
for innovation (Leonard-Barton and Sensiper, 19%8ticipation in boundary spanning
structures such as cross-functional teams and prastwncils has been found to lead to
expanded innovative sense-making (Doughettgl, 2000).
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Direction and performance information subscale memsat what degree the knowledge
workers know which goals are being attained (Mohrreaal, 2003). Goals, metrics,
plans, and milestones are among the genericalljestiNe sense-making frameworks of
the organization and are intended to create shanerstanding about standards and
targets (Weick, 1995). They focus employees’ abentand motivate higher levels of
performance (Locke and Latham, 1990). The compenehtulture are shown in Table
4.1.

Table 4.1 — Constructs - Culture

Construct | Sub-construct Source Cited in

Teece and Pisano, 1994;
Collaboration Hurley, and Hult, 1998 Krogh, 1998;
Belbaly, Benbya, Meissonier, 2007
Kreitner, and Kinicki, 1992; Hedlund,1994
Nelson, and Cooprider, 1996; Szulanski
1996

Nahapiet, and Ghoshal, 1998
Jarvenpaa, and Staples, 2000

Belbaly, Benbya, Meissonier, 2007
Digman and Takemoto-Chock, 1981 Lee and Choi
Locke and Lathan, 1984; Kievra, 1984 (2003)
Kievraet al, 1988; March, 1991
Dodgson, 1993; Cavaleri, 1994
Mitchell et al, 1994; Sherer, 1995
Learning Kluger and DeNisi, 1996; Teeet al, 1997
Lane & Lubatkin, 1998;

Baron & Kreps, 1999

Anastasi, 1982 cited in Lynn, Reily, and
Akgln, 2000 ; Hitt, Biermaset al, 2001,
DeNisi, Hitt, Jackson, 2003

Hopper, 1990; Mohrmaet al, 1995
Leonard-Barton, 1995; Weick, 1995
Leonard-Barton and Sensiper, 1998
Anandet al, 1998; Hoopes and Postrel,

Trust

Culture

Participating in

boundary

spanning 1999 Mohrmanet
Doughertyet al, 2000; Mohrmaret al,

structures 2003 al., 2003
DeSouza, and Evaristo 2003;
Siriram, and Snaddon 2004

Direction and Locke and Latham, 1990; Louis and

performance Sutton, 1991 Weick, 1995; Dougherty,

information 2001, Mohrmaret al,, 2003
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4.1.1.1.2 Structure

Structure is measured by two subscales: centrmizatformalization. They are
summarized in Table 4.2 and measured by a 6-paikerttype scale ranging from
1=Strongly Disagree to 6= Strongly Agree.

Table 4.2 — Constructs - Structure

Construct | Sub-construct | Source Cited in

Woodman, Sawyer, and Griffin, 1993
Graham, and Pizzo, 1996
Caruana, Morris, and Vella, 1998
Centralization | Bennet, and Gabriel, 1999
Stonehouse, and Pemberton, 1999
Lee and Choi, 2003; Siriram, and
Snaddon, 2004

Duncan, 1976; Damanpour, 1991;
Wilkstrom, and Norman, 1994;
Graham and Pizzo, 1996; Rapert ar
Wren, 1998; Ichijoet al, 1998;
Luschet al, 1998;

Formalization | Bennet and Gabriel, 1999;
Jarvenpaa and Staples, 2000;
Holsapple and Joshi, 2001;
Becerra-Fernandez and Sabherwal
2001; Lee and Choi, 2003;

Lusch, Harvey, Speier, 1998

Structure d_ee and Choi (2003)

Centralization subscale measures the locus of idacesuthority and control within an
organizational entity (Caruana, Morris, and Vell@98). It can be defines adégree of
authority and control over decisiohf_ee and Choi, 2003). Centralized structure knsd
interdepartmental communication and frequent shaoihideas (Woodman, Sawyer, and
Griffin, 1993) due to time-consuming communicationannels (Bennet, and Gabriel,
1999). Without a constant flow of communication adelas, knowledge creation does not
occur (Lee and Choi, 2003).

Formalization subscale measures the degree to vdacisions and working relationships
are governed by formal rules, standard policiesl procedures (Holsapple and Joshi,
2001; Rapert and Wren, 1998). Low formalizationnpiés openness and variation, which

encourage new ideas and behaviors (Damanpour, .1RAtyvledge creation is also likely
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to be encouraged through unhindered communicatamg interactions (Bennet and

Gabriel, 1999). Formality stifles the communicatiand interaction necessary to create
knowledge. Studies have come to the conclusion firatalization weakens knowledge

management (Ichijeet al. 1998, Starbuck, 1992).

4.1.1.1.3 People
People are at the heart of organizational knowledgmation (Choi and Lee. 2002

Holsapple and Joshi, 2001). It is people who creaté share knowledge. Therefore,
managing people who are willing to create and skamvledge is important (O’'Dekt

al., 1999). People are measured by one subscale whieshaped skills. It is summarized
in Table 4.3 - Constructs - People and measured 6ypoint Likert-type scale ranging

from 1=Strongly Disagree to 6= Strongly Agree

T-shaped skills subscale measures at what degegrepibssessors can explore particular
knowledge domains and their various applicationpdrticular products (Leonard-Barton,
1995).People with T-shaped skills are extremely valudbtecreating knowledge because

they can integrate diverse knowledge assets.

Table 4.3 - Constructs - People

Construct | Sub-construct Source Cited in

Simon 1985;

lansiti, 1993
Leonard-Barton 1995;
People T-shaped skills | Madhavan and Grover 1998 | Lee and Choi (2003)
Stonehouse and Pemberton,
1999

Johannessest al, 1999

4.1.1.1.4 Information Technology
IT allows an organization to create, share, stare] use knowledge (Leonard-Barton,

1995). Therefore, the support of IT is essentialifitiating and carrying out knowledge
management. They are measured by a 6-point Likpe-scale ranging from 1=Strongly
Disagree to 6= Strongly Agree

IT quality: IT quality contributes to three knowledge work bébes, using systematic
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processes, knowledge linking and (weakly) to trymegyv approaches (Mohrmaet al,
2003). It also relates directly, although weakly, dne knowledge outcome, effective
knowledge generation and use, and, also weakly,one effectiveness variable,

commitment to company.

IT support: IT support means the degree to which knowledge gemant is supported
by the use of IT(Gold, Malhotra, and Segars, 200This technology infrastructure
includes IT and its capabilities (Raven, and Prass896; Scott, 1998). IT allows an
organization to create, share, store, and use laumel (Leonard-Barton, 1995). Therefore,

the support of IT is essential for initiating aratnying out knowledge management.

Table 4.4 - Constructs - Technology

Construct Sub-construct | Source Cited in

Boland and Tenkasi, 1995
Leonard-Barton, 1995
Anandet al, 1998

IT quality Davenport and Prusak, 1998 Mohrman et al., (2003)
Fulk and DeSanctis, 1999

Cross and Baird, 2000
Mohrmanet al, 2003

Nonaka and Takeuchi, 1995
Technology Leonard-Barton, 1995

Raven, and Prasser, 1996

Scott, 1998

Riggins, and Rhee, 1999
Roberts, 2000

Gold, Malhotra, and Segars, 2001
Krogh, Nonaka, and Aben, 2001
Lee and Choi, 2003

Raub and Wittich, 2004

IT support Lee and Choi (2003)

4.1.1.2 Knowledge Creation

At a fundamental level, knowledge is created bywviddials and an organization cannot
create knowledge without individuals (Nonaka, 199%4)e organization supports creative
individuals or provides a context for such indivadiito create knowledge. Organizational
knowledge creation, therefore, should be understoodterms of a process that
“organizationally amplifies the knowledge created by individuals, and crystallizess a

part of the knowledge network of organization (Nael994).
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Knowledge processes (knowledge management acsivitan be thought of as a structured
coordination for managing knowledge effectively [(@Goet al, 2001). Typically,
knowledge processes include activities such astioreasharing, storage, and usage
(Beckman, 1999; Alavi and Leidner, 2001). Whereasvledge processes represent the
basic operations of knowledge (Spek and Spijkend&97), enablers provide the
infrastructure necessary for the organization tordase the efficiency of knowledge
processes (Sarvary, 1999). Organizational Knowledeation has four modes—
socialization, internalization, externalization aswimbination. These Knowledge Creation
Processes are provided in Table 4.5 where detétldture review is provided below.
They are measured by a 6-point Likert-type scabgiray from 1=Absolutely not Cares to
6= Absolutely Care.

Table 4.5 - Constructs - Knowledge Creation

Construct Source
Socialization Winter, 1987;
Nonaka, 1994
Internalization von Hippel, 1994;
Bohn, 1994
Externalization Nonaka, Umemoto, Senoo, 1995
Nonaka, and Takeuchi, 1995;
Combination Scott, 1998

Socialization: Socialization refers to the transfer of tacit kiedge. As tacit knowledge is
difficult to articulate it can be transferred bytdraction, and sharing of mental models,

technical skills, experiences and perspectives 8danl1994).

Internalization: Internalization is experimentation with explicihdwledge, resulting in

learning and tacit knowledge creation (Nonaka, Bakkuchi, 1995).

Externalization: Externalization is the conversion of subjectiveittaknowledge to

objective explicit knowledge (Nonaka, 1994; Nonakad Takeuchi, 1995). Prototypes and
models are explicit representations of new prod(®tett, 1998). For example, in product
development, exchanging ideas, brainstorming amiquing on forums, and discussion on

customer feedback on new products from sales, magkend customer service increases
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understanding of customer requirements and techcageabilities.

Combination: Combination is the organizational knowledge coratmode whereby
explicit knowledge is converted to new explicit kiedge (Nonaka, and Takeuchi, 1995).
This mode is facilitated by categorization and itradal information processing (Nonaka,

Umemoto, Senoo, 1995).
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4.1.1.3 Market Dynamism

Market dynamism was measured by including four geassessing the rate of changes in
customer preferences, competitors’ strategies, ymtoadharacteristics, and technology
(Yilmaz, et al, 2005). The scale proposed by Ulustyal. (2008) used in the research to
measure market dynamism. It is comprised of 20stewhich are assessed on a Likert-
type scale, ranging from 1 (strongly disagree) {@téongly agree). The scale for Market

Dynamism used in this survey research is shownvwb@&loTable 4.6 - Market Dynamism

ltems in Instrument

Table 4.6 - Market Dynamism Items in Instrument

Construct

Source

This sector grows very fast

Competition in this sector is very intensive

This sector is recognized with intensive price cetitipn

There are many rivals in this sector

There is a dominant competitor with big market shiarthis sector

Competitors strategies and actions changes contsfyion the market

There are a lot of potential customers in this@ect

New product supply in this market is very high

Competitors can easily copy new products

Competing products are very similar to each other

Products diminish in a fast pace in the market

There are a lot of imported competing producthis sector

Many different and complicated products were dewetbby
competitors

Customer demands change very fast in this sector

Customer needs are very complicated and diffetemt each other

Customers are very conscious about the demandsxpedtations

Price determines the loyalty to current productthis sector

Technological change rate is very high in the miarke

Applied technologies are complicated and diffetbah each other

It is hard to find qualified work power and to rietéhem in this sector

Ulusoy et al. (2008)
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4.1.1.4 Business Strategies

Business Strategiesvas measured by 16 items, all with six point Likgpe scale.
Among them items price and quality are assessestales, ranging from 1 (very low ... )
to 6 (very high ...). Focusing (target market shaeyl Variation (product range) are
assessed on scales, ranging from 1 (too narro@)timo wide). Big investments and small
investments assessed on scales ranging from Y @pkrational) to 6 (fully strategic).
Items from 9 to 12 are assessed on scales ranging I (absolutely not important) to 6
(absolutely very important). Items ranging from tb316 are assessed on scales ranging
from 1 (strongly disagree) to 6 (strongly agred)e Bcale for Business Strategies used in

this survey research is shown below in Table Arket Dynamism Items in Instrument

Table 4.7 — Business Strategies Items in Instrument

Price

Quality

Focusing (target market share)

Variation (product range)

Big investments

Small investments

To make small changes in present products for tbsemt market Yilmaz et al. (2005);

To develop new products for existing markets Ulusoy et al. (2008)

To enter new markets with present solutions

To enter new markets with new products

New technology development

Improve its own technology

Improve technology developed by others

Use technology developed by others
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4.1.1.5 New Product Development Capability

New product development is the process by whiclorganization utilizes its resources
and capabilities for the invention of new productimprovement of an existing one
(Cooper, 2003). To decrease cycle time and dewsop costs, project teams which
perform NPD deal with pressure without sacrificimpovation as characterized by a
faster, better and cheaper philosophy (McDonoeghal, 1999). NPD Capability is

comprised of 9 items, which are assessed on atkijqee scale, ranging from 1 (much

more unsuccessful) to 6 (much more successful).

Table 4.8 - NPD Capability Items in Instrument

Construct Source

The quality of new developed products and services

Introducing new products before competitors

New product development speed

New product development cost

McDonough et al. (1999);

New product development sales Cooper (2003)

Profits from new developed products

New product development flexibility

New product development quality

Lessons learned during new product development
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4.1.1.6 Perceived Company Performance

Organizational performance may be defined as tlgeegeto which companies achieved its
business objectives (Elenkov, 2002). It may be mmeak in terms of organizational

learning, profitability, or other financial benefiin knowledge management (Simonin,
1997; Davenport, 1999).

Knowledge Management directly influences human enaand through that company
performance (Corset al, 2005). To be useful, knowledge must be distributaly that
way can it increase company performance in the etgrlace (Demarest, 1997). All the
project team’s experience and company knowledgeuaesl to define exactly what is
required from the business system. Broadly speakiing information system has to
provide information at both the strategic and openal levels. Strategic information is
used to measure company performance and determisielss objectives and plans
(Fisher and Kenny, 2000)

Table 4.9 - Perceived Company Performance Items imstrument

Cited in
Market Performance

Customer satisfaction Narver and Slater (1990);

Barringer and Bluedorn (1999);
Total sales Hornsby et al. (2002);

Yilmaz et al. (2005);
Market share Ulusoy et al. (2008)

Product/Service Performance

Product/Service Quality Narver and Slater (1990);
Product/Service Cost Barringer and Bluedorn (1999); Yilmaz et al.

Hornsby et al. (2002); (2005)

Product/Service Flexibility Yilmaz et al. (2005);

Product/Service Speed Ulusoy et al. (2008)

Financial Performance

Profit with respect to Total Sales | Narver and Slater (1990);

(Profit/Total Sales) Barringer and Bluedorn (1999);
Profit with respect to Total Hornsby et al. (2002);
Assets (Profit/Total Assets) Yilmaz et al. (2005);

General profitability of the firm Ulusoy et al. (2008)
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4.1.2 Pre-Pilot Study

The pre-pilot instrument was formed and sent tonb@magers from different Information

Technologies (IT) companies and asked them to atalthe items and design while
answering. Among ten, four of them returned whichkes 40% of response rate. The
instrument is provided as pilot study as Appendiantd Appendix 2 in Turkish and in

English respectively.

The most interesting observation during this phadeat, the instrument was prepared in
Microsoft Word format and the samples were askegritot out the document and fill it.
Afterwards, they were expected to fax it to thevpded number or scan and sent it back
via email. However, none of the responses was tlikg, instead, all filled the word
document and sent back via email. This strengthémeddea that, the instrument should
be applied to samples from IT companies on a soévased environment; and a web

based solution suits even better than a word farmat

During the pre-pilot study, some comments on thetert of the instrument were also

received. One of the respondents mentioned thaticheot want to give in details the sales
volumes exactly. For the same item, it was obsetliatlthe other three respondents did
not answer also. Thus, for the pilot study, thenitsas changed from an open question to

selection from six choices, values with intervals.

Similar to sales volume, none of the responsesangdvalues for market size and market
share of the company for the last three years. Thight cause, the respondents did not
know the values or did not want to share the figulidhese items were they were taken out

of the instrument for future studies.

The legal status of most companies in Turkey iseeiCorporate or Limited Company. As
the final instrument will be asked for those prsfesals who are working in a company in
IT sector, the choices were decreased to three ioshgad of six, eliminating limited
partnership, unlimited company, and private compgoye proprietorship). The choices
become corporate, limited company and other.

129



In business strategiegart, the arrangement of the items was changedisitabout
investments were moved up, in order to have sinijjpes of questions in a consecutive
manner. Another comment was for the items abootinétion technology (IT) quality and
IT support. The comment was that; the items weteeasy to understand and meaning of
the items was more or less the same. To eliminatdusion on these items, they were
rephrased using the same wording of Mohrreiaal. (2003).

The comments about the length of the instrumenewecommon: it takes too much time
to complete it all. This “too much time” is a suitjee criteria. Still, additional support
was provided mentioning that concentration disapgpa#ier a while which might yield to
lower the quality of the research. In order to dvihiis, the items regarding the constructs

in Knowledge Enablers were decreased to threeadsiéfour.

4.1.3 Likert Scale Used

Rating scales are among the most widely used megsuastruments in academic studies,
and it is therefore not surprising that a greatl aéaesearch has been devoted to the
effects of variations in rating scale format, irdihg differences in the number of response
categories (Preston and Colman, 2000). Currenthgtmating scales, including Likert-type
scales and other attitude and opinion measuredaioorither five or seven response
categories (Bearden, Netmeyer, & Mobley, 1993).

In spite of numerous researches, the issue ofjgtimal number of response categories in
rating scales is still unresolved. Some investigattave studied response patterns and
information retrieval. Schutz and Rucker (1975)ndun their study of response patterns
that “the number of available response categoroes chot materially affect the cognitive
structure derived from the result§p. 323), which seems to suggest that the nunober
response categories has little effect on the resaitained. On contrary to this research,
several other studies provided support for the afsgcales with more than two or three
response categories. Garner (1960), as an exasuglgested that maximum information is
obtained by using more than 20 response categ@ieshe other hand, Green and Rao
(1970) found that information retrieval is maxindzéy using six or seven response

categories, with little extra information being m@d by increasing the number of

130



categories beyond seven.

By using computerized solution seeking, some rebeas in this area have arrived at
different conclusions regarding reliability. In sudy based on Monte-Carlo simulation
methods, Cicchetti, Showalter, and Tyrer (1985ntbevidence for an increase in inter-
rater reliability from two-point to seven-point $es; beyond this—even up to 100 response
categories—no substantial increase in reliabiligsviound. These researchers concluded
that ‘the differences in scale reliability between a8, 9-, or 10-category ordinal scale
on one hand, and a 100-point or continuous scalghanother is trivial . . . 7 ordinal
categories of response appear at least functionaligrchangeable with as many as 100
such ordered categoriés

Matell and Jacoby (1972) demonstrated that as thmaber of scale steps increases,
respondents’ use of the mid-point category decsedsey advice on minimum usage of
the mid-point category by either not including fitadl or using scales with many points.
Their conclusion is the decision would seem to depend on the levelumdertain'
responses one is willing to tolerat@Matell & Jacoby 1972). It is agreed by many auh
that the optimal number of scale categories is aunspecific and a function of the
conditions of measurement (Cox 1980; Friedman, Maasky, & Friedman 1981). In this
study, six point Likert scale is used. The scalm@s used for various items are displayed
in Table 4.10.

Table 4.10 - Likert Scales Names used in Questionna

Strongl . Partiall Partiall
. gy Disagree . y y Agree Strongly Agree
Disagree Disagree Agree
Absolutely not . Partially not Partiall Absolutely ver
. y Not important . y . y Important . yvery
important important important important
Absolutely Mostly Partially not . Absolutely
Partially cares| Mostly Cares
Not Cares Not Cares Cares y y i Cares
Much more Mostly Partially Partially Mostly Much more
unsuccessful| unsuccessful| unsuccessful successful Successful successful
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4.1.4 A Discussion on Scales of Measurement

According to Stevens (1951; cited in Morgan ande@Goi, 1998), Ih its broadest sense
measurement is the assignment of numerals to sbpeatvents according to rulesThe

process of research begins with a problem that aslemup of a question about the
relationship between two, or usually more, variabi@organ and Griego, 1998).
Measurement is introduced when these variables@geationally defined by certain rules
which determine how the participants’ response$ el translated into numerals. Four
scales or levels of measurement have been desdmjp&levens (1951; cited in Morgan

and Griego, 1998) which are, nominal, ordinal, ivéand ratio.

Interval scales have mutually exclusive categahes are ordered from low to high and in
addition to this, the categories are equally spa@d@drgan and Griego, 1998). Most
physical measurements (length, weight, money, ate yatio scale because they not only
have equal intervals between the values/categolas,also have a true zero. The
measurement of psychological characteristics suclatétudes, often cannot be certain
about whether the intervals between the ordereglgoaes are equal, as required for an
interval level scale. As used in this research,0d $trongly Disagree, 2 for Mostly
Disagree, 3 for Partially Disagree, 4 for Partiallgree, 5 for Mostly Agree, and 6 for
Strongly Agree; it is possible to argue on theatiéghce between Strongly Disagree-Mostly
Disagree, as different than Mostly Disagree-PdytiBlisagree. This holds true for any
other choices with Partially Disagree-Partially &gralso. Still, some scholars consider
them to be at leasipproximately interva(Morgan and Griego, 1998). The researcher

accepted them to be ordinal scales and this wasgepted in SPSS 16.0a@slinal.
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4.1.5 Pilot Study

This pilot study is accepted as a kind of feadiypsitudy which is S§mall scale version, or
trial run, done in preparation for the major stud§Polit, Back and Hungler, 2001). Van
Teijlingen and Hundley (2001) discussed the reasona pilot study and concluded the

following items:

Developing and testing adequacy of research in&ntsn

Assessing the feasibility of a (full-scale) studyisey,

Designing a research protocol,

Assessing whether the research protocol is reabstil workable,
Establishing whether the sampling frame and teclenarye effective,
Assessing the likely success of proposed recruitrgoroaches,
Identifying logistical problems which might occusing proposed methods,

Estimating variability in outcomes to help determgmsample size,

© © N o o b~ wDdPRE

Collecting preliminary data,

10. Determining what resources (finance, staff) areleddor a planned study,
11.Assessing the proposed data analysis techniquesctver potential problems,
12.Developing a research question and research plan,

13.Training a researcher in as many elements of eareh process as possible,
14.Convincing funding bodies that the research teacompetent and knowledgeable,
15. Convincing funding bodies that the main study asfble and worth funding,

16. Convincing other stakeholders that the main stadyarth supporting.

Most of these issues are also fitting for this gtueilot study was done using a web based

tool from an online service providermww.guestionpro.comBefore applying to full scale

study, the researcher had the chance to clarifyptiets with respect to comments and
statistical analysis. The first point observed amtkived as a feedback is that, though the
request had been sent to a variety of samplese tivb® were not in deal of product
development were not able to complete the instranMany emails were received asking
for excuse of not completing the questionnairetass did not to their profession, some
because of their tasks, others because of theipaowisector. The instrument was applied

to IT sector in this research.
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4.1.5.1 Pilot Study Results

In Pilot Study, a group of colleagues both in warkvironment and in academic
environment were asked to answer the instrumerdgy Were sent an email, explaining the
importance of the study both to the researchentauilde academic environment; and a link

was provided for them to access to the questioanair

4.1.5.1.1 Simple Descriptives
Simple descriptive statistics were applied to pedifdata in order to obtain results of

mean, std. deviation, frequency, histogram withmadrdistribution, charts etc.

The instrument was designed to apply to employsss 1T companies. For this reason
there were six alternatives for business areawleaé related for this sector. They were:
software, hardware, consultancy, solution provid&rjnfrastructure provider and other.
Among 33 responses, none were from hardware compaand solution provider
companies. As it was allowed to choose more thamn smiection in item regarding the
business area of the company, there are 2 misstay (6%), 27 (85%) with only one
selection, 1 (3%) with two selections and 2 (6%hwiree selection of different business
areas (Figure 4.1). An interesting thing with theltirrselection respondents was that, they
had selected three different business areas wHicweae exactly the same responses.

These selections consisted of: software, consuttand solution provider.

Number of Business Areas

Missing data 1 Business 2 Business 3 Business
Area Areas Areas

Figure 4.1 - Response Frequency in Business Area
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Table 4.11- Statistics for Business Area

Business Area
Frequency Percent Valid Percent Cumulative
Percent
Valid Software 6 18,2 19,4 19,4
Consultancy 4 12,1 12,9 32,3
IT Infrastructure provider 1 3,0 3,2 35,5
Other 20 60,6 64,5 100,0
Total 31 93,9 100,0
Missing System 2 6,1
Total 33 100,0
The values in Table 2.1 are depicted as a pie-ahdidble 4.2
19,4; 19%
12,8, 13%

B4,5, 65%

3.2 3%

O =oftvware

B Consultancy

OIT Infrastructure provider

O cther

Figure 4.2 - Business Area Distribution

Among 31 responses, 20 of them (60,6%) had seléotbér” in the item. The detail of
“other” is provided as a graph in Figure 4.3.
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Figure 4.3 - Detailed Distribution of Business Ara "other"

The reason that Finance has a considerable weighni@gthe respondents is, the researcher
also works in Finance sector and the instrument ask®ed to be answered among his

colleagues also.

The firm size was measured with annual sales valuRespondents were asked to choose
the interval that their company fitted in. Amongth, 57,6% were from large companies

with annual sales more than 10 million YTL; 12.1%re from small companies with sales

less than 500.000 YTL and 24.3% in changes fronK5@010 million YTL yearly sales

volume.

Table 4.12 - Firm Size (Annual Sales Volume)

Sales volume
Frequency Percent Valid Percent Cumulative
Percent

Valid 0-500.000 4 12,1 12,9 12,9
500K-1million 2 6,1 6,5 19,4
1 - 2,5 million 3 9,1 9,7 29,0
2,5 - 5 million 1 3,0 3,2 32,3
5 - 10 million 2 6,1 6,5 38,7
10 million + 19 57,6 61,3 100,0
Total 31 93,9 100,0

Missing System 2 6,1

Total 33 100,0
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Figure 4.4 - Firms Size Distribution

Legal Status had three different alternatives witues: 1- Corporate, 2-Limited
Company, 3-Other. Most of the respondents (66,7%)ewrom Corporate, with 27,3%

from limited company and only 6,1% from other typé®rganizations.

Table 4.13 - Legal Status of Company

Legal Status
Frequency Percent | Valid Percent Cumulative
Percent
Valid |1 22 66,7 66,7 66,7
2 9 27,3 27,3 93,9
3 2 6,1 6,1 100,0
Total 33 100,0 100,0
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Figure 4.5 - Legal Status Frequency

Age distribution of respondents are provided aggpaphs in Figure 4.5

Table 4.14 - Age Distribution

Descriptive Statistics

N Range Minimum Maximum Mean Std. Deviation | Variance

Age 33 30 24 54 37,21 7,092 50,297

Valid N (listwise) 33
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Figure 4.6 - Age Distribution

The respondents’ sex distribution seems to be maminated as 75,8% were male and

24,2 percent were female where details are alsaged in Table 4.15 - Sex Distribution.

Table 4.15 - Sex Distribution

Sex
Cumulative
Frequency Percent | Valid Percent Percent
Valid 1 8 24,2 24,2 24,2
2 25 75,8 75,8 100,0
Total 33 100,0 100,0

The item about the position within the organizatioaonsists of values Executive
Management (33,3%), Top Management reporting toctxees (12,1%), Managers
reporting to Top Management (30,3%) and other (5,2
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Table 4.16 - Position of Respondents in Their Orgarations

Position
Cumulative
Frequency Percent Valid Percent Percent
Valid 1 11 33,3 36,7 36,7
2 4 12,1 13,3 50,0
3 10 30,3 33,3 83,3
4 5 15,2 16,7 100,0
Total 30 90,9 100,0
Missing  [System 3 9,1
Total 33 100,0
Histogram
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Figure 4.7 - Position of Respondents in Their Orgdnations

The academic degrees of respondents had the rédsatlthey are highly educated, with 1
respondent PhD (3%), 19 respondents with grad®&t€é%o), 12 respondents with
undergraduate (36,4%) and only 1 with college de{8&6). There were no high school or

below degrees among the respondents.
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Table 4.17 - Academic Degree of Respondents

Academic Degree

Cumulative
Frequency Percent Valid Percent Percent
Valid |1 1 3,0 3,0 3,0
2 19 57,6 57,6 60,6
3 12 36,4 36,4 97,0
4 1 3,0 3,0 100,0
Total 33 100,0 100,0

Total experience of respondents implies that thesevexperienced employees. The results
in Table 4.18 - Total Experience of Respondenthéir Profession shows that 1
respondent (3%) had less than 2 years of experi@n@80) with 2-5 years, 9 (27,3%) with
6-10 years, 11 (33,3%) with 11-15 years, 6 (18,24#) 16-20 years, and 5 (15,2%) more

than 20 years of experience.

Table 4.18 - Total Experience of Respondents in thieProfession

Years as a professional

Cumulative
Frequency Percent Valid Percent Percent

Valid 1 1 3,0 3,0 3,0
2 1 3,0 3,0 6,1
3 9 27,3 27,3 33,3
4 11 33,3 33,3 66,7
5 6 18,2 18,2 84,8
6 5 15,2 15,2 100,0
Total 33 100,0 100,0
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Figure 4.8 - Total Experience of Respondents in TheProfession
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4.1.5.1.2 Complex Descriptive Statistics
In order to see the distribution of two variablasthie same table, cross-tabulation tables

are produced. Also, in order to check the signifaeaand strength of the relationships,
non-parametric measures of association is usein&is V is the appropriate statistic to
measure the strength of the association betweemonanal variables with larger tables.
Cramer’s V measures the strength of a relationshigvo nominal variables when one or
both have three or more levels/values. If the daaton between variables is weak, the
value of the statistic will be close to zero anel significance level will be greater than ,05;
the usual cutoff to say an association is stasilyicignificant (Morgan and Griego, 1998).

4.1.5.1.2.1 Cross-tabulation and nonparametric association test
Cross-tabulation and nonparametric associationysesl were done between nominal

scales: Company Size, Legal Status and Working fieqpee. Company size is categorized
as in Table 4.19 - Annual Sales Volume.

Table 4.19 - Annual Sales Volume

1 2 3 4 5 6

0 — 500K 500K — 1mm 1-2,5mm 25-5mm 5-10 mm Above 10 mm

Firm’s Legal Status is categorized as in Table 4.268gal Status

Table 4.20 - Legal Status

1 2 3

Corporation Limited Company Other

Professional experience is categorized as in T&Ble - Total Professional Experience

Table 4.21 - Total Professional Experience

1 2 3 4 5 6

0-1 2-5 6-10 11-15 16-20 20+

Additional analyses were done between Customersf@ation, Market Share, General
Profitability of Firm and Quality of New Develop@&toducts, and NPD Quality.
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1 2 3 4 5 6
Very Mostly Partly Partly Mostly Very
Unsuccessful Unsuccessful Unsuccessful Successful Successful Successful

4.1.5.1.2.2 Cross-Tabulation and Nonparametric Association betwen Company Size and

Legal Status of th

Cross-tabulation table was created for Company 8igk Legal Status of the Company
depicted Table 4.22. In our case, having 6x3 faatéable, Cramer’s V value is close to

+1 (,568) and the significance level is ,029 (lrettean ,05). So there is a strong and

e Company

significant association between Company Size amhlL8tatus of the firm.

Table 4.22 - Cross-Tabulation of Company Size vs.egal Status

Sales volume * Legal Status Crosstabulation

Legal Status Total
1 2 3
Sales volume 0-500.000 Count 1 3 0 4
Expected Count 2,6 1,2 (,3 4,0
% within Sales volume 25,0% 75,0% | ,0% 100,0%
500K-1million Count 0 2 0 2
Expected Count 1,3 1,6 1 2,0
% within Sales volume ,0% 100,0% | ,0% 100,0%
1-2,5 million Count 1 2 0 3
Expected Count 1,9(,9 ,2 3,0
% within Sales volume 33,3% 66,7% | ,0% 100,0%
2,5 - 5 million Count 0 1 0 1
Expected Count ,6 3 1 1,0
% within Sales volume ,0% 100,0% | ,0% 100,0%
5 - 10 million Count 2 0 0 2
Expected Count 1,3 1,6 1 2,0
% within Sales volume 100,0% | ,0% ,0% 100,0%
10 million + Count 16 1 2 19
Expected Count 12,3 5,5 1,2 19,0
% within Sales volume 84,2% 5,3% 10,5% 100,0%
Total Count 20 9 2 31
Expected Count 20,0 9,0 2,0 31,0
% within Sales volume 64,5% 29,0% 6,5% 100,0%
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi ,803 ,029
Cramer's V ,568 ,029
N of Valid Cases 31
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4.1.5.1.2.3 Cross-Tabulation and Nonparametric Association betwen Company Size and

Total Professional Experience
Cross-tabulation table was created @mmpany SizeandTotal Professional Experience

depicted . In this case, having 6x6 factorial talileamer’s V value is close to +1 (,519)

and the significance level is ,019 (better than).,@® there is a strong and significant

association between Company Size and Total ProfesisExperience.

Table 4.23 - Company Size vs. Total Professional parience

Years as a professional * Sales volume Crosstadbnlat

Do

%

Do

a professional

Sales volume Total
0- 500K- |1-25 |25-5 |5-10 10
500.000 | 1million | million | million | million | million
+
1 | Count 0 1 0 0 0 0 1
Expected Count 1 1 1 ,0 1 ,6 1,0
% within Years as | ,0% 100,0% | ,0% ,0% ,0% ,0% 100,04
a professional
2 | Count 0 0 0 0 1 0 1
Expected Count 1 1 1 ,0 1 ,6 1,0
% Years as a pro. ,0% ,0% ,0% ,0% 100,09 ,0% 100,0
3 | Count 1 0 1 0 0 6 8
Expected Count 1,0 5 ,8 3 5 4,9 8,0
% Years as a pro. 12,5% ,0% 12,5% ,0% ,0% 75,0% 100,0
= 4 | Count 1 0 1 0 0 8 10
5 Expected Count 1,3 ,6 1,0 3 ,6 6,1 10,0
@ % years as a pro. 10,0% | ,0% 10,0% | ,0% ,0% 80,0% 100,0
S 5 [ Count 1 1 1 0 1 2 6
a Expected Count ,8 4 ,6 2 4 3,7 6,0
ﬁ % Years as a pro. 16,7% 16,7% 16,7% ,0% 16,7% 33,39 100,0
g 6 | Count 1 0 0 1 0 3 5
b Expected Count ,6 3 5 2 3 3,1 5,0
£ % Years as a pro. 20,0% ,0% ,0% 20,0% ,0% 60,0% 100,0
Total Count 4 2 3 1 2 19 31
Expected Count 4,0 2,0 3,0 1,0 2,0 19,0 31,0
% within Years as | 12,9% 6,5% 9,7% 3,2% 6,5% 61,3% 100,0

%

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal

Phi

1,161 ,019

Cramer's V

,519 ,019

N of Valid Cases

31
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4.1.5.1.2.4 Cross-Tabulation between Customer Satisfaction aniarket Share
Cross-tabulation table was created @rstomer Satisfactionand Market Share shown

in Table 4.24. Cramer’s V value is close to +1 85and the significance level is ,024
(better than ,05). So there is a strong and samfi association between Customer
Satisfaction and Market Share. It is interestingt tthere is one ‘Very Successful’
Customer Satisfaction level with a Market Share siljo Unsuccessful’ and one ‘Mostly
Successful’ Customer Satisfaction level with ‘Vaopsuccessful' Market Share. Other
than these two, rest of the selection was partlelach other, and almost one third of the

responses were ‘Mostly Successful’ for both dimensi

Table 4.24 - Customer Satisfaction vs Market Share

Customer satisfaction * Market share Crosstabulatio n
Market share
1 2 3 4 5 6 Total
Customer 3 0 2 0 0 0 2 4
satisfaction
4 0 2 4 1 3 1 11
5 1 0 0 3 10 3 17
6 0 1 0 0 0 0 1
Total 1 5 4 4 13 6 33
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi ,914 ,024
Cramer's V ,528 ,024
N of Valid Cases 33
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4.1.5.1.2.5 Cross-Tabulation between Customer Satisfaction an@eneral Profitability of the

Firm

Cross-tabulation table was created @ustomer Satisfactionand General Profitability

of the Firm depicted in Table 4.25. In this case, having Gx@drial table, Cramer’'s V

value is close to +1 (,666) and the significanoceelles ,000. So there is a strong and

significant association between Customer Satisgiacéind General Profitability. There is

one answer with ‘Very Unsuccessful’ Profitability the Firm but still have a ‘Very

Successful’ Customer Satisfaction. Such a compsuay the very beginning of a launch or

the respondent misunderstood something. Still idp@fecance of the Cramer’s V and Phi

values are very good.

Table 4.25 - Customer Satisfaction vs General Praébility of the Firm

Customer satisfaction * General profitability of th

e firm Crosstabulation

General profitability of the firm

1 5 3 4 5 6 Total
Customer 3 0 1 1 2 0 0 4
satisfaction 4 0 1 4 4 1 1 11
5 0 0 2 6 8 1 17
6 1 0 0 0 0 0 1
Total 1 2 7 12 9 2 33

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal

Phi

1,154|,000

Cramer's V

,666 ,000

N of Valid Cases

33
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4.1.5.1.2.6 Cross-Tabulation between the Quality of New Develaa Products and NPD
Quality
Cross-tabulation table was created for these twmst were depicted in Table 4.26.

Cramer’s V value is close to +1 (,778) and the ifigance level is ,000. So there is a
strong and significant association betwé€arality of New Developed ProductandNPD
Quality. Among 32 responses, 27 of them (%84.37) have dheesvalues both for the
quality of new developed products and new prodesetbpment quality. And among 27,
more than half of them (%51.85) are at ‘Very Susftidsstage.

Table 4.26 - The Quality of New Developed Productss NPD Quality

The quality of new developed products and services * New product development quality Crosstabulation

New product development quality
2 3 4 5 6 Total

The quality of new 2 1 1 0 0 0 2

developed products and 3 0 2 0 0 0 2
services

4 0 2 7 0 0 9

5 0 1 0 14 1 16

6 0 0 0 0 3 3

Total 1 6 7 14 4 32

Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi 1,555(,000
Cramer's V 778 ,000

N of Valid Cases 32
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4.1.5.1.3 Exploratory-Confirmatory Factor & Reliability Analy ses
To apply factor analysis and reliability analysisthe data collected by pilot study, SPSS

16.0 was used. Among these two tests; confirmdtmtpr analysis was applied to reduce
row data. In factor analysis, Kaiser-Meyer-OlkinMR) and Bartlett’'s Tests were applied.
KMO measure lists as follows: .90’s as outstandi®@,s very good, .70’s as average,
.60’s as tolerable, .50’s as poor, below .50 ungted®e.

After having the KMO Measure of Sampling Adequasyaaceptable, the significance was
checked through Bartlett's Test of Sphericity. IfarBett's Test of Sphericity was
significant, items with the Measures of Samplinge4dacy less than .50 were dropped by

Inter-Correlation Anti—-Image Matrices.

The consistency of the remaining variables was tsadiminate items that were not pure
in factor analysis. For the means of extractiom@&pial Component Analysis was used and
in order to rotate the factors Varimax with Kaidrmalization rotation was used. In the
Rotated Component Matrix the loaded values of #rmeaining items were grouped into

one or more components.

Reliability is defined as the ability of the scalesnsistently yields the same response.
According to the factor analysis’ results a relidpianalysis for each scale of the

constructs consisting of remaining items was peréat. For Cronbach’s alpha, a value of
above ,70 is often considered to be acceptablesdales validated in past studies. The
values above ,60 are deemed sufficient for newixeldped scales.

Factors analysis results of the pilot study araadeg in Table 4.27 below:
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Table 4.27 - Summary for Factor and Reliability Andyses of Scales

Scale KMO ?Sa:g .I;att I#:actors Eéwzirn(i‘% g ;OnbaCh’
Market Dynamism 537 ,000 7 75,547 ,704
e peoe s o |2 |erem | e
.'?gi;}”:;g ;;rjtsz%]'gs ; 394 | 008 2 72,419 364
Collaboration ,684 ,000 1 77,071 ,850
Trust ,718 ,000 1 81,728 ,887
Learning ,636 ,000 1 66,111 , 740
il o E i R I
:f]ifroer‘r’;igt'i‘o":‘]”d performance | eas | 000 1 82,331 892
Centralization , 716 ,000 1 80,157 ,874
Formalization ,637 ,000 64,507 ,709
T-shaped skills ,562 ,000 1 60,839 ,664
IT quality ,631 ,000 1 80,941 ,876
IT support ,639 ,000 1 72,249 ,793
Socialization ,548 ,001 1 58,584 ,637
Externalization ,612 ,000 1 81,701 ,887
Combination ,658 ,000 1 80,581 ,879
Internalization , 758 ,000 1 85,446 ,914
Sales Goal Achievement ,738 ,000 1 79,056 ,866
ig‘r’ﬂ;\'fexrﬂgﬁtta“o“ 635 | ,000 1 74,767 830
R&D Capability ,653 ,000 1 69,141 ,764
Opportunities Created ,654 ,000 1 71,652 ,798
Overall Performance of NP ,661 ,000 1 80,447 ,878
Effect of NP on Company ,673 ,000 1 68,378 , 765
Market Performance ,515 ,000 1 60,454 ,655
NPD Performance ,634 ,000 1 73,657 ,813
Financial Performance , 781 ,000 2 86,673 ,902
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4.1.6 Modifications in Questionnaire after Pilot Study

After the application of pilot study, respondentsrevalso asked individually if they have
any additional information to share especially ba tlesign of the instrument. The major
critics were on the length of the instrument. ldlieidn to this, some items were found to
be similar especially in KM Enablers, some otheexevnot clear enough especially in
Knowledge Creation, while some items were duplitatgthin different sections like in

New Product Development and Perceived Company iPeafuce.

The major changes made in the final questionnag@sa follows:

The first one is the changing of items for Knowledganagement Enablers. In the pilot
study, all variables were measured by four iteniss Was reduced to three items for each
variable in order to eliminate the similar quessiomhich also contributed to shorten the

length of the instrument.

The second one is to use the same items for thelledge creation process, which had
been validated and used by Nonaka et al. (1994y Tonducted a confirmatory factor
analysis to test Nonaka's (1995) organizational wedge creation model with data
collected from 105 Japanese middle managers. Resillthe study suggest that the
construct of knowledge creation consists of fourowledge conversion processes:
socialization, externalization, combination, andeinalization. All four knowledge
conversion processes explain a high amount of wvegian the knowledge creation (Lee
and Choi, 2003).

Third change was to simplify items in NPD Capapilit coordination with the Perceived
Company Performance part, while using the origiteshs of Ulusoy (2008) for Perceived
Company Performance.

Finally, the instrument had 113 items instead d t8ms which took around 15 minutes

to respond through a web based application.

151



4.2 Sampling Method

Although SEM is a technique that requires large®arsizes, there is no specific answer
to the question of how large a sample needs tblbeever, sample sizes less than 100 are

considered to be “small” (Kline, 2005).

Small sample size results in statistical tests wihy limited that the power. There is
greater error in smaller samples as the error ination is affected by the sample size.
The root mean square error of approximation (RMSEAgasures the error of
approximation which is not affected by the smalinpte size (Kline, 2005). Larger
samples have less sampling error than within smalenples. Absolute sample size in

estimation methods are given as below;

1. Small N <100
2. Medium :100< N <200
3. Large :N> 200

Test statistics are sensitive to sample size asulteeof some computer simulation studies
indicate that improper solutions are made morelylike occur for confirmatory factor
analysis (CFA) models with only two indicators f&ctor and sample sizes less than 100-
150 cases (Kline, 2005). In case the model involvese parameters, it requires larger
samples. For a complicated path model, a sampéedi200 or even much higher sizes
may be necessary. There is no absolute standditriature about the relation between
sample size and path model complexity, however, foll®owing recommendation is
offered: a desirable goal is to have the ratiohef tumber of cases to the number of free
parameters be 20:1. For a more realistic targ&Q:a ratio fits better. Thus, a path model
with 20 parameters should have a minimum samp&afi200 cases (Kline, 2005).

This research has 20 parameters with Market Dymanil9, Business Strategies (1), KM
Enablers (10), KM Creation Process (4), NPD Capgbill), and Perceived Company
Performance (3) as shown in Figure 3.6. Thus, withO:1 ratio, the model requires a

minimum sample of 200 cases.

This study will be applied to Information Technalegy (IT) companies. The sampling

done regarding to their main service backgroundtwswe, hardware, solution provider
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and IT infrastructure provider. As there are maasnpanies spread all over the Turkey on
IT business, we used the following equation to Wale adequate sample size §@j
2003).

The definitions for the symbols are:
n: Required sample size (to be calculated)
N: Population size

o = ( Rangej2
4

range = Xax— Xmin  (Xmax Maximum value of data, %, Minimum value of data)

B: Tolerated error of estimation

z: is the abscissa of the normal curve that cutammfirea at the tails

To calculate the required sample, we use the foligwalues:

N (population size): The population data for 200@8hg&ined from Informatics Association
of Turkey (Turk Bilsim Dernezi), Ankara Branch. Number of employees in IT compani
in Turkey is around 150.000 by year end 2007.

Range: Since we are using a Likert scale betweandl6, X, and Xn.x are 1 and 6
respectively. So the range becomes 5. B is tleaonte error and if we use 0.20 for B,
that means 0.20 is tolerated in the range betwesamd16. ( 0,20 = 0,04 % of 5 which is in

the acceptable range according to Cochran (1977).
z: it is 1.96 for 95 % confidence level

* 2
Applying all in the following formula will yield: n=| 2| =150
(N-1)D+0o
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4.3 Structural Equation Modeling

Structured Equation Modeling (SEM) is a statistieadhinique for testing and estimating
causal relationships using a combination of siasistdata and qualitative causal
assumptions. It is a representation of two sepastistical traditions. The first one is

factor analysis developed in the disciplines ofghsyogy and psychometrics. The latter is
simultaneous equation modeling developed mainlgdanometrics, but having an early
history in the field of genetics. It was articuldtBy the geneticist Sewall Wright (1921),
the economists Trygve Haavelmo (1943) and Herbenb8i(1953), and formally defined

by Judea Pearl (2000) using a calculus of courtiréds.

SEM offers a means of developing and evaluatingsidgaout complex (multivariate)

relationships. It is this property that makes SEMnbérest to the practitioner of science
(Grace, 2006). SEM can be defined as a class ofadelbgies that seeks to represent
hypotheses about the means, variance, and covar@hobserved data in terms of a
smaller number of “structural” parameters defingdabhypothesized underlying model
(Kaplan, 2000). To put it in a different phrase, SEVa combination of methodologies

that is used to represent complex models.

In addition to estimation with non-normal variablemany recent developments in
structural equation modeling allow researchersstor&te models in the presence of other
data-related problems. For example, Muthen et1&I87) and Allison (1987) have shown
how we can use standard structural equation maglebftware to estimate the parameters

of structural equation models when missing datanatenissing completely at random.

SEM encourages confirmatory more and exploratory efiogl less; thus, it is suited to
theory testing rather than theory development. dually starts with a hypothesis,
represents it as a model, operationalises the mmtstof interest with a measurement
instrument, and tests the model. The causal assomsptimbedded in the model often have
falsifiable implications which can be tested aghihe data. With an accepted theory or
otherwise confirmed model, SEM can also be usedcingly by specifying the model
and using data to estimate the values of free petes Often the initial hypothesis

requires adjustment in light of model evidence, QEM is rarely used purely for
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exploration.

SEM uses one of three approaches (Garson, 2008):

4. Strictly confirmatory approachA model is tested using SEM goodness-of-fit tests
to determine if the pattern of variances and cevaes in the data is consistent
with a structural (path) model specified by theeesher. However as other
unexamined models may fit the data as well or hedte accepted model is only a
not-disconfirmed model.

5. Alternative models approachOne may test two or more causal models to
determine which has the best fit. There are manydigess-of-fit measures,
reflecting different considerations, and usuallyethor four are reported by the
researcher. Although desirable in principle, tHieraative models approach runs
into the real-world problem that in most speciés@arch topic areas, the researcher
does not find in the literature two well-develo@ternative models to test.

6. Model development approachin practice, much SEM research combines
confirmatory and exploratory purposes: a modeksed using SEM procedures,
found to be deficient, and an alternative modethisn tested based on changes
suggested by SEM modification indexes. This is thetraommon approach found
in the literature. The problem with the model depetent approach is that models
confirmed in this manner are post-hoc ones whicly n@ be stable (may not fit
new data, having been created based on the unismerfean initial dataset).
Researchers may attempt to overcome this problemsinyg across-validation
strategy under which the model is developed usimgldration data sample and
then confirmed using an independent validation samp

As SEM cannot itself draw causal arrows in modelsresolve causal ambiguities,

theoretical insight and judgment by the researaf@ntains its importance.

Among its strengths is the ability to model constsuas latent variables (variables which
are not measured directly, but are estimated imtbdel from measured variables which
are assumed to 'tap into' the latent variables)ks alows the modeler to explicitly capture

the unreliability of measurement in the model, Whio theory allows the structural
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relations between latent variables to be accurastiynateqHancock & Mueller, 2006).

The use of SEM entails two interrelated steps.tFile estimation of theneasurement
modelrefers to the relationships between latent anceable variables. Second, the
estimation of thestructural modelspecifies linkages between different latent vdaab
(Byrne, 2001).

In SEM, the qualitative causal assumptions areessprted by the missing variables in
each equation, as well as vanishing covariance gmewmme error terms. These
assumptions are testable in experimental studidsnaumst be confirmed judgmentally in

observational studies.

Multivariate techniques aim to expand the reseaighexplanatory ability and statistical
efficiency (Hair et al., 1998). Although, multiptegressions, factor analysis, multivariate
analysis of variance and discriminant analysispatlvide the researcher with powerful
tools for addressing a wide range of managerialthadretical questions, each technique
can examine only a single relationship at a timékwis a major and common limitation.
Techniques such as multivariate analysis of vadaarad canonical analysis that allow for
multiple dependent variables also represent a esirglationship between the dependent

and independent variables.

Contrary to other techniques, SEM can examine &eseaf dependence relationships
simultaneously. In cases where one dependent \at@oomes an independent variable in
subsequent dependence relationships, it is paatiguluseful. Such relationships of

dependent and independent variables is the basis of

All SEM techniques are distinguished by two charastics:

1. Estimation of multiple and interrelated dependemtationships, and
2. The ability to represent unobserved concepts igethrelationships and account for

measurement error in the estimation process.

SEM and other multivariate techniques differ esalécin the use of separate relationships
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for each set of dependent variables. SEM estinaasesies of separate, but interdependent,
multiple regression equations simultaneously byciyieg the structural model used by
the statistical program. The researcher draws upeory, prior experience, and the
research objectives to distinguish which independemiables predict each dependent

variable.

SEM models consider that the covariance matrihefdbserved variables in a model has a
specific structure which can be expressed in tesfres set of parameters that derive from
that model (Byrne, 2001). SEM seeks to minimizedifierences between the covariances

for the sample and the covariances that the madeligis.

The methodology underlying the use of SEM is basedour steps (Kline, 2005).

1. Specificationconsists of the definition of the research hypsése either by
drawing a diagram of the model, or by formulatingeaies of equations. These
equations define the model's parameters and thegspond to presumed relations
between observed or latent variables.

2. Determining whether the model identified; i.e. if it is possible to derive a
unique estimate of each model parameter. A modelestified when there are
more equations than parameters to be estimate@ #hodel fails to meet
requirements for its identification, attempts ttiraate it may not be successful.

3. Analysis of the model should be carried out, by obtaininginestes of the
model’'s parameters. Although the most frequentlgdugstimation method is
maximum likelihood (ML), this procedure assumes tiwatiate normality in the
variables. Robust estimators are recommendable wWieestudy deals with non-
normal variables.

4. Evaluatingthe model fit, which involves determining how adatgly the model
accounts for the data. Analysis of the model fih dg carried out through the
chi-square value. The chi-square will be non-sigaiit if the hypothesized
model has a good fit §0.05). In addition, researchers can use othendiicators.
Because there is no “best” fit index, researcheesaavised to use a variety of
qualitatively different indices (Byrne, 2001). Tlesdicators are presented in
Table 4.28.

157



Table 4.28 — Fit indicators for SEM models

Fit Test Good Fit Moderate Fit
X2 0<x?< 2df 2df< x* < 3df
X2/ df 0<x?/df<2 2<x*/df<3
p value 0.05xp<1.00 0.0kxp=<0.05
GFI 0.95< GFI<1.00 0.96< GFI<0.95
AGFI 0.90< AGFI<1.00 0.8 AGFI<0.90
CFlI 0.97<CFI<1.00 0.9 CFI<0.97
RMSEA 0<RMSEA<O0.05 0.0 RMSEA<0.08
NFI 0.95< NFI<1.00 0.96< NFI<0.95
TLI 0.95<TLI <1.00 0.9 TLI <0.95

X% : Chi-square; df: Degree of Freedom: GFl: Goodrefs&it Index; AGFI: Adjusted
Goodness of Fit Index ; CFl: Comparative Fit INndBMSEA: Root Mean Square Error of
Approximation; NFI: Normed Fit Index; TLI: Tuckerelwis Index

A SEM model is assessed at various levels: firsttlie overall model and then for the
measurement and structural models separately. @gedf fit measures is of three types:
(1) absolute fit measures, (2) incremental fit niees, or (3) parsimonious fit measures.
Absolute fit measures assess only the overall mbd@oth structural and measurement
models collectively) with no adjustment for the deg of over-fitting that might occur.
Incremental fit measures compare the proposed nmtodahother model specified by the
researcher. Finally, parsimonious fit measures shdjlle measures of fit to provide a
comparison between models with differing numberssiimated coefficients, the purpose
being to determine the amount of fit achieved bghesstimated coefficient.
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The most commonly used and recommended indicatabswolute fit are goodness-of-
fit index, GFI (Hancock & Mueller, 2006) and thejasted goodness-of-fit index, AGFI
(Hancock & Mueller, 2006). These two indices meadhe relative amount of variance
and covariance explained by the model and theweslkhould be as close to unity as

possible.

The comparative fit index, CFl (Hancock & Muell@Q06), which is an index resistant
to errors associated with sample size, and them®san square error: RMSEA (Hancock
& Mueller, 2006), which estimates the differencetwleen the original and reproduced

covariance matrices in the population.

4.3.1 Measurementmodelsand confirmatory factor analysis

The purpose of a measurement model is to desciobewell the observed indicators
serve as a measurement instrument for the latembles. Indicators in measurement
models can be viewed as endogenous variables, lndatent factors as exogenous
variables. The associated procedure to assessroiperpes of measurement models is
known as Confirmatory Factor Analysis (CFA). CFA dets have two main features
(Kline, 2005). First, each indicator in the CFA daeb is represented as having two
causes: the latent factor that the indicator igpespd to measure, and all other sources
of variance, which are represented by the measurereeror term. Second, the
measurement error terms are independent of eaeh atid of the latent factors.

The specification of a CFA model (for the case ofsiagle latent factor) involves
establishing relationships between the indicatonsl dhe latent variable that
they measure. In this regard, CFA models reqhieefactor loading of one indicator to
be fixed to 1,00 in order to give the latent valgathe same metric as the indicators. In
this study, all the variables (except for contraligbles) are considered latent factors
(Garson, 2008).

CFA may be used to confirm that the indicators #mtnselves into factors corresponding
to how the researcher has linked the indicatothédatent variables. Confirmatory factor

analysis plays an important role in structural ¢éiqguamodeling. CFA models in SEM are
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used to assess the role of measurement error iTtdel, to validate a multifactorial

model, to determine group effects on the factard, @her purposes (Garson, 2008).

Kline (1998) urges SEM researchers always to test pure measurement model
underlying a full structural equation model firahd if the fit of the measurement model is
found acceptable, then to proceed to the second cdteesting the structural model by
comparing its fit with that of different structuralodels (ex., with models generated by
trimming or building, or with mathematically equigat models ). It should be noted this is

not yet universal practice.

Mulaik & Millsap (2000) have suggested a more gfeint four-step approach to modeling:

1. Common factor analysis to establish the numbeatehits

2. Confirmatory factor analysis to confirm the measuegat model. As a further
refinement, factor loadings can be constrained torOany measured variable's
crossloadings on other latent variables, so evesgsured variable loads only on its
latent. Schumacker & Jones (2004) note this coald bbugh constraint, leading to
model rejection.

3. Test the structural model.

4. Test nested models to get the most parsimonious Alernatively, test other
research studies' findings or theory by constrgindarameters as they suggest
should be the case. Consider raising the alphafisgnt level from .05 to .01 to
test for a more significant model.

The principal application of CFA is the testingtbE scale construct validity (Hancock
& Mueller, 2006). Once the four requirements inmeran SEM methodology
(specification, identification, analysis and evaioa) have been verified, CFA models
should include an interpretation of factor loadingwhich represent regression
coefficients estimating the direct effects of thetbrs on the indicators) as well as their
statistical significance (Kline, 2005). In should boted here that CFA models can include
a single latent factor, higher-level latent fagterg. second-order latent variables) or several
latent factors. In this latter case, correlatiorefwkeen latent factors should also be

estimated, together with the comparison of a ntellfgctor model with alternative models.
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4.3.2 Structural models

The specification of structural models allows tésting of hypotheses on the causal effects
between different latent variables (Dudaroglu, 20081 these models, exogenous latent
variables represent independent latent factorsatteahot predicted by any variable within
the model. While on the other hand, latent endogenariables are determined by other
variables and have a disturbance term that reftBetsinexplained variance in this variable

due to all unmeasured causes.

Structural model estimation consists of two stdpisst one is to assess whether the
proposed model fits to the observed data. In chsertodel does not acceptably fit the
data, individual hypotheses cannot be examinedoreone is to evaluate the statistical
significance and magnitude of the structural patanse(corresponding to the causal
relationships between variables), together with rdebility of the structural equations

(through the coefficient of determination R square)

4.3.3 AMOS: A Tool to Test Relationships

Amos provides powerful and easy-to-use structugaladon modeling (SEM) software.
Researchers can create more realistic models timéy wsing standard multivariate
statistics or multiple regression models alone.ngshmos, they can specify, estimate,
assess, and present the model in an intuitive pidigram to show hypothesized
relationships among variables. This enables us&sitoand confirm the validity of claims

such as "value drives loyalty" in minutes, not lofnww.spss.com

Amos enables to build models that more realistyoadflect complex relationships with the
ability to use observed variables such as survéy dialatent variables like “satisfaction”
to predict any other numeric variable. Structuguagion modeling, sometimes called path
analysis, helps to gain additional insight into sslumodels and the strength of variable

relationships.

With Amos, researchers can perform estimation wittlered-categorical and censored
data, enabling to:
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1. Create a model based on non-numerical data withauihg to assign numerical
scores to the data

2. Work with censored data without having to make agsions other than normality

Researchers can also impute numerical values fidered-categorical data or censored
data, so they can create a complete numerical etatdgen one is required. Or, impute
values for missing values in the new dataset. Talep have the option of estimating
posterior predictive distributions to determine @ble values for missing or partially

missing data in a latent variable model.
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5 RESEARCH FINDINGS

This chapter provides the results of statisticallgsis employed for this study.

There are five sections in this chapter. The famsttion provides overall summary and
profile of the respondents and their firms on salvdimensions by descriptive analysis.
Section 5.1 is foBasic Descriptive Statisticsvhich were applied to purified data in order
to obtain results of mean, standard deviation, ueegy, histogram with normal

distribution, charts, etc.

Section 5.2 is foComplex Descriptive Statisticswhich were applied to obtain results of
crosstabulation and non-parametric association detwnominal, ordinal and interval
scaled variables. In this section the strengthgetdtionships between variables were
measured. The section also provides factor analgst®mplex associational technique to
make data reduction. Results of factor analysisewased to reduce the number of

variables to a more manageable and meaningful numbsummated scales. Internal

consistency reliability of these new scales witloritrach’sa was also checked before

actually computing scales.

Section 5.3 is foBasic Difference Statisticswhich were compromised of inferential
statistics. T-test was deployed in order to compacegroups and one way ANOVA was

used in order to understand the significant difiess between three or more groups.

Section 5.4 is foBasic Associational Statisticavhich were for one independent variable
and one dependent variable. In a typical assoaialti@pproach, the independent variable is
continuous or has at least five ordered levelsatwes, still it is possible but not typical to
use the associational approach and statistics wherhas fewer than five ordered values
of the variables and even with unordered nominalatées. Testing correlations for
significance is the basic analysis.

Section 5.5 is for Path Analysis. The final seci®b.6 and involves the SEM analysis
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5.1 Basic Descriptive Statistics

The initial part for this section is to make sunattthe collected data is free of errors. In
order to achieve this, descriptives of variables e@alculated in a table with the help of
SPSS version 16.0 in addition to graphics producgdMicrosoft Excel. The output

provides the number of subjects (N), the lowest highhest score, mean, and standard
deviation for each variable. At the beginning oé tihata analysis, it is checked to make
sure that all means seem reasonable, and alsoath#tdt the minimum and maximum are
within the appropriate range for each variable. Tescriptives table is provided in

Appendix 6 - Descriptive Statistics.

For simple descriptive statistics, the followingtsdtics measures are taken in consider.

Three main measures of the center of a distribugicn mean, median, and mode. The
mean or arithmetic average takes into accountfaievavailable information in computing
the central tendency of a frequency distributiome Tmedian or middle score is an
appropriate measure of central tendency for ordenal data.

Variability tells us about the spread or dispersofrscores. The standard deviation, the
most common measure of variability, is only appiaierwhen one has interval level data.
Many statistics assume that the data are normadlyilsuted. That is, their frequency

distribution is similar to the normal curve, whibhs five properties (Morgan and Griego,
1998):

a. The normal curve is unimodal. It has one “hump #ms hump is in the middle of the
distribution.

b. The mode or most frequent value is in the middle.

c. The mean, median, and mode are equal.

d. Itis symmetric. If you folded the normal curvehalf, the right side would fit perfectly
with the left side; that is, it is not skewed.

e. Itis asymptotic. This means that the extremes n@eh the axis.

f. Itis neither too peaked nor too flat, that id)as zero kurtosis.
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Skewness and curtosis are important in determihioy such a variable’s distribution

deviates from the distribution of the normal curnfkewness refers to the lack of
symmetry or balance in a frequency distributiorstBlbutions with a few scores far to the
right (high) end, making a long “tail” to the rightave a positive skew and vice versa.
Kurtosis measures whether the peak of the distabus taller or shorter than the ideal
normal curve and also whether the tails are shortéonger than the normal curve. Very
peaked curves have positive curtosis. If a frequetistribution of a variable has a large
(plus of minus) skewness and/or kurtosis relativehieir standard error, that variable is
said to deviate from normality. As a rule of thunithis said that, if the skewness and/or
kurtosis measure is more than 2.5 times its staineaor the assumption of normality has
been violated.
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5.1.1 The Instrument

The instrument used in this study is applied tofggsionals in Information Technology
sector. The sample group was informed with emaitation and asked to respond to the
instrument which was applied on a web based enwiesrt. This seems to be the correct

way of collecting data, as the target group hak bapability in web based solutions.

The number of samples that had accessed to theunmstt and read the first page
(information declaration page) was 1336, where agrtbem 942 of them started to answer
the items in the questionnaire which makes a r&t@0db% . Still only 294 of them
completed the instrument which makes a rate of 28t the values and percentages of
response to instrument are represented in Figdre 5.

22.01%

Completed

70.51%

Started

100.00%

Viewed

Figure 5.1 - Values for Response to Instrument

The instrument was applied to those who were wgrkinlT sector and in order to reach
to a wide sample several methods were used. T$teafid most effective way was to send
direct mails to those whom the researcher knowsgmally. This also enabled the
researcher to follow-up the responses and puste tiwbs had not applied the instruments
yet. The second effective way was to ask for mamage team of IT companies. They
were asked to send a memo to their team for ppaticig to the instrument. There were
three companies whom their management team coeperat doing so, thus the

participation from these companies were higher tharaverage.
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Using mail groups was the third effective way. lddiion to mail groups that the
researcher was moderating, membership grantedtf@r groups where the group was
supposed to have members working in IT sector.|lljo48 groups with 122.458 members
were mailed asking for participation to an acaderagearch with an instrument that last
about 12-15 minutes to complete. The participargsevalso asked to be working in IT
sector. Among these 48 groups, 33 of them apprtwedhessage and the message reached

to a potential of 53.395 members. The full lispievided in Appendix 9.

There were 274 answers to company name and orgy@@ers were blank. When a pivot
table was done for number of responses for eactpaoy) detailed analysis achieved: The
respondents were from 93 companies; not includirey ilank responses for company

name, as displayed in Figure 5.2.

350

294

300 +
250 +
200 +
150 +
93
100 +
0 1

Companies Participants

Figure 5.2 - Numbers of Participants and Companies

Among these 93 companies, the ones which had sturand above were displayed in
Figure 5.1. Their web pages were also includedhm table to enable searching for
additional information about these companies ifdeeein future work. The full list of

companies was presented in Appendix 8.

167



Table 5.1 - Companies with Respondents of 5 and Higr

Full Title of The Company

Intertech Bilgiislem ve Pazarlama Ticaret®.
VRP Veri Raporlama Programlama A.S
Bizitek Bilgisayar Yazilim vdnternet Teknolojileri AS

Global Bilgi AS.
DONE iletisim ve Bilgi Sistemleri

Banksoft Bilsim Bilgisayar Hizmetleri LtdSti.

Ericsson Telekomunikasyon $\.
Fujitsu Siemens Computers
Yaz Bilgi Sistemleri AS.

Avez Elektronik AS.

Deksar Multimedya ve Telekomunikasyon A.S.

Oracle Bilgisayar Sistemleri 8.

Respondents

40
33
30
15
12
10
6

Web address of
Company
www.intertech.com.tr

www.veripark.com

www.bizitek.com
www.global-bilgi.com.tr

www.donetr.com
www.banksoft.com.tr

www.ericsson.com.tr

www.fujitsu-siemens.com

www.yaz.com.tr
Wwww.enocta.com

www.dexar.com
www.oracle.com/tr

These 12 companies that have respondents fivelanckdave 173 total responses, which

makes %58.84 of the instrument.

The respondents were asked to enter a valid erddikas if they wanted to be informed

about the results of the study. Totally 155 resgoisi were entered their email address and

a quick analysis with the data provide an informatthat 40% of respondents provided

their web based email address, while 60% of thead tiseir company mail address.
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5.1.2 Descriptives of firms

5.1.2.1 Descriptives for Foundation Year

There are 277 valid data for Foundation year, whhespondents were asked to enter the
year as four digit data. The oldest company goek ba 1935, while the youngest one is
less than 1 years old. The mean of the group i8.199

Table 5.2 - Statistics for Foundation Year

Statistics

Foundation Year
N Valid 277

Missing 17
Mean 1993,0
Std. Deviation 13,479
Variance 181,528
Skewness -2,753
Std. Error of Skewness , 146
Kurtosis 7,921
Std. Error of Kurtosis ,292
Minimum 1934
Maximum 2004

The histogram diagram is presented in Figure 5@&hBhe chart and the values for
skewness and kurtosis validates that this is mairenal distribution as values for skewness

and kurtosis both are higher than 2.5 times thamdard error.

Histogram

100 Mean =1993,03
Std. Dew, 13,473
M =277

=0

Frequency
g
|

B
o
1

o o | k

T T T T
1920 1940 1960 19E0 2000 2020

Foundation Year

Figure 5.3 - Histogram Chart of Foundation Year
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5.1.2.2 Descriptives for Foundation Year Range

As foundation year for companies’ changes in adraage, grouping them was preferred
for further analysis. The segmentation was dordifferentiate newly founded companies
as 0-2 years of age, the rest of the data wasetividto groups with 5 years of interval.
Keeping in mind that IT sector in the world was elecated in 1980s in parallel to the
developments in technology and boomed up durind 18¢h increasing rates in personal

computer penetration both in businesses and holdgseimo addition to graphical user

interfaces and world wide web. The classificatitatistics is provided in Table 5.3.

Table 5.3 - Foundation Year Defined with range

Foundation Year defined with range

Frequency Percent Valid Percent Cumulative Percent

Valid 0-2 year / 2006-2008 15| 5,1 5,4 54
3-7 years / 2001-2005 18 6,1 6,5 11,9
8-12 years / 1996-2000 121 41,2 43,7 55,4
13-17 years / 1991-1995 74 25,2 26,7 82,3
18-22 years / 1986-1990 24 8,2 8,7 91,9
22+ years/ ....-1985 25 8,5 9,0 100,3
Total 277 94,2 100,49

Missing 7 17 5,8

Total 294 100,49

The descriptive statistics for foundation year eage provided in Table 5.4.

Table 5.4 - Statistics for Foundation Year Range

Statistics

Foundation Year defined with range

N  Valid
Missing

Mean
Std. Deviation
\ariance
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis
Minimum
Maximum

277

17
3,54
1,193
1,423
271
,146
,193
,292
1
6
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When the foundation year of the companies are atedi, it is found that newly founded
companies (younger than 3 years old) are only 5%lewt is almost same (6%) for the
next 5 years (years 2001-2005). The reason for rifight be the economic crisis in

Turkey, as it took some time to recover the ciisé& happened at February 2001.

2006-2008 16 6%
2001-2005 18 7%

1996-2000 1120 44%

1991-1995

1986-1990 124 9%

1985 )22 8%

Figure 5.4 - Company Foundation Year Distribution

The booming period is for years 1996 to 2000 (idelg both years) has a weight of 44%.
27% of the respondents are in companies that wasdéd between 1991-1995 while 9%
and 8% them are in companies that was founded keatW886-1990 and before 1986
respectively. These values are represented in &igur. This figure is also represented as

histogram in Figure 5.5.

Histogram

- Mean =354
120 Std. Dev. =1,193
M =277
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100
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40
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[1} 2 4 [

Foundation Year defined with range

Figure 5.5 - Histogram Chart of Foundation Year Disribution
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5.1.2.3 Descriptives for Business Areas

Main business areas for companies are presentdedgure 5.6. As respondents were
allowed to choose more than one business areatothe exceeds 100%. The major
business area is ‘software’ with 230 responsesovi@d by ‘solution provider with 172
responses. It is evident that, most of the respuisdmincide with each other as the sample
size is totally 294 and those who had selectedefbtftotally 44 samples) had only one
selection, thus had no common choices with the neaking out of 250 (294-44), 230 of

them are in ‘software’ business.

250+

200+

150+

100+

50+

77%

Softw are Hardw are Consultancy Sol.Prov. IT Infr.Prov. Other

As respondents were allowed to select more tharbosmess area for their companies, the

Figure 5.6 - Business Areas for Respondents' Compias

number of business areas for each company is shofigure 5.7.

120+

100

80+

60+

40+

20+

40%

Figure 5.7 - Number of Business Areas for Companies
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There are:

. 94 responses with their companies involved onlydiress area (32%);

. 34 responses with their companies involved in fekéht business areas (12%);

. 29 companies involved in 4 different business a(&8%o) and

. 19 companies involved in 5 different business a(6%s.

a

b

c. 117 responses with 3 different business areas (40%)
d

e

f.

There is no company which is involved in 6 diffdrbosiness areas.

The sum of business areas that companies are swaoksults to 724. The analysis in

Figure 5.8 depicts that 32% of these responsesSaitvare, 24% of them are Solution

Providers, with 16% Consultancy, 14% IT InfrasturetProvider, 8% Hardware supplier,

3% Telecommunications and 3% Other sectors.

IT Infr.Prov.
14%

Sol.Prow.
24%

Other
other
6%

Software
32%

Hardware
8%

Consultancy
16%

Figure 5.8 - Business Area Distribution

5.1.2.4 Descriptives for Number of Employees

Number of employees for each firm determines hayvheé firm as one of the variables is.

There are six different groups, with number of emgpks starting from 1-10 (Very Small),
and continuing with 11-50 (Small), 51-100 (Mediuf 101-250 (Medium 2), 251-1000
(Big) and 1000+ (Very Big). The statistics are thyeed in Table 5.5.
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Table 5.5 - Statistics for Number of Employees withespect to Groups

Number of Employees

Cumulative
Frequency Percent Valid Percent Percent

Valid 1-10 19 6,5 6,5 6,9
11-50 43 14,4 14,7 21,2
51-100 110 37,4 37,7 58,9
101-250 60| 20,4 20,5 79,9
251-1000 17 5,8 5,8 85,3
1000+ 43 14,4 14,7 100,4
Total 292 99,3 100,0

Missing System 2|7

Total 294 100,0

38% of respondents (110) are from Middle 1 commn&l% of them (60) are from
Middle 2 companies. The value for respondents frary big companies (1000+) and
small companies (11-50) have same value of 15%e&4B). Respondents from very small

companies are 7% (19) and respondents from big aniap are 6% (17).

120+ 38%

100

80+

60+

40+

20+

1-10 11-50 51 -100 101 - 250 251 - 1000 1000+

Figure 5.9 - Number of Employees of Firms

There are 292 responses for this item with onlyigsmg and mean value is 3,49.
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Table 5.6 - Statistics for Number of Employees

Statistics
Number of Employees
N Valid 292
Missing 2
Mean 3,49
Median 3,00
Std. Deviation 1,393
Variance 1,941
Skewness ,389
Std. Error of Skewnesj ,143
Kurtosis -,469
Std. Error of Kurtosis ,284
Minimum 1
Maximum 6

Figure 5.9 is displayed as a histogram chart imuec.10.

Histogram

1207 Mean =3,49
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=292
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Figure 5.10 - Histogram Chart for Number of Employees
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5.1.2.5 Descriptives for Sales Volume

The sales volume (in YTL) of a company is anothalug to determine how big that
company is. This item is group in six where 1 stafodt 0-500K, 2 for 500K-1mm, 3 for 1-
2,5mm, 4 for 2,5-5mm, 5 for 5-10mm, and 6 for 10+math with YTL values. The
statistics with the groups are displayed in Table 5

Table 5.7 - Statistics for Sales Volume Groups

V0I11(¢1e_|—|)?ange Frequency Percent Valid Percent CL;)n;:JCIgE\t/e

Valid 1 0-500.000 10 3.4 4.3 4,3
2 500K-1million 6 2,0 2,6 6,9
3 1 - 2,5 million 6 2,0 2,6 9,4
4 2,5 - 5 million 45 15,3 19,3 28,8
5 5 - 10 million 78 26,5 33,5 62,2
6 10 million + 88 29,9 37,8 100,3

Total 233 79,3 100,G
Missing System 61 20,7
Total | 294 100,0

The basic statistics are displayed in Table 5.8revtieere are 233 valid responses with

mean 4,88.

Table 5.8 - Statistics for Sales Volume

Statistics

Sales volume
N Valid 233

Missing 61
Mean 4,88
Median 5,0(
Std. Deviation 1,259
\Variance 1,586
Skewness -1,478
Std. Error of Skewness ,159
Kurtosis 2,11%
Std. Error of Kurtosis ,318
Minimum 1
Maximum 6
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It is interesting to see that, 53% of companiesdBthem) are big companies with a total
sales volume higher than 10 million YTL. The cuogmrate for USD/YTL was around
1,20 for the period of research being done, thus, possible to say that these firms have
monthly sales volume of 800.000 USD and higher. 1d®4irms (10 of them) were
mentioned to have a sales volume in between 0-BOOYJ'L, and all the other groups

have 8% (6 companies).

0-500.000 500.001- Imm Imm-2,5mm 2,5mm-5mm 5mm-10mm 10mm+

Figure 5.11 - Sales Volume of Firms

These figures are displayed as a histogram chdfigare 5.12 which shows clearly the

skewness to the right and kurtosis.
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Figure 5.12 - The Histogram Chart for Sales Volume

5.1.2.6 Descriptives for Legal Status

Legal status of firms has three alternatives: c@ton, limited or other. The frequencies
of these alternatives are displayed in Table 5damost three quarters of the respondents
(72,4%) are working in corporates. The limited camips form 23,4% and the rest is only
3,7%. The answers to the detail of ‘other’ (3,7%l1-responses) consists of Government

and Individual Proprietorship companies.

Table 5.9 - Statistics for Legal Status Groups

Legal Status

Cumulative
Frequency Percent Valid Percent Percent

Valid Corporate 212 72,1 72,4 72,4
Limited 70 23,9 23,9 96,2
Other 11 3,7 3,8 100,d
Total 293 99,7 100,0

Missing  System 1],

Total 294 100,

The percentage distribution of responses is digglay Figure 5.13 with a pie chart and in

Figure 5.14 with histograms.
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70, 24%

@ Corporation

Legal Status
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212, 72%
Figure 5.13 - Legal Status of Firms
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Figure 5.14 — Histogram Chart for Legal Status of Fms
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5.1.2.7 Descriptives for Foreign Partnership

Foreign partnership has two choices, ‘yes’ or ‘fidie statistics table presents that, 63,3%
of responses (including missing one) has no forpamnership. Still, more than one third

of respondents are working in companies with fargigrtnership.

Table 5.10 - Statistics for Foreign Partnership Rgmnses

Foreign Partner

Cumulative
Frequency Percent Valid Percent Percent
Valid Yes 104 35,4 35,9 359
No 186} 63,3 64,1 100,
Total 290 98,4 100,d
Missing System 4 1,4
Total 294 100,d

Statistics provides the figures for a very slighgative skewness with standard deviation
of 0,480.

Table 5.11 - Statistics for Foreign Partnership

Statistics

Foreign Partner
N Valid 290

Missing 4
Mean 1,64
Median 2,00
Std. Deviation ,480
Variance ,231
Skewness -,593
Std. Error of Skewness ,143
Kurtosis -1,660
Std. Error of Kurtosis ,285
Minimum 1
Maximum 2
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The pie chart of Foreign Partnership distributitms(time without missing values) shows
that, among 292 respondents, 104 of them (36%Ydrathn shareholder and 186 of them

(64%) do not have any foreign shareholder.

104, 36%

DYes
B No

186, 64%

Figure 5.15 - Foreign Shareholder Status

The distribution values show a slight skewnes$é¢oright.
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Figure 5.16 - Histogram Chart for Foreign Partnershp
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5.1.3 Descriptives of Sample Group

5.1.3.1 Descriptives for Gender

The gender has two choices 1-Female and 2-Male.ryn285 responses, 170 of them are

male and 65 of them are female, which indicatesake mominated sample group.

Table 5.12 - Statistics for Gender

Cumulative
Frequency Percent Valid Percent Percent
Valid 1 Female 65 22,1 27,7 27,7
Male 170 57,8 72,3 100,
Total 235 79,9 100,9
Missing System 59 20,1
Total I I 294| 100,(1 |

Male domination can be better visualized with thkofving pie chart Gender distribution

of respondents are male dominated with 72% maleuge28% female.

65, 28%

O Female
m Male

170, 72%

Figure 5.17 - Sex Distribution of Sample Group
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5.1.3.2 Descriptives for Age

The sample group was asked to enter the data éor @ige which the responses differs
from 20 to 64. The mean of the group is 43,41 wlaldo has a close value for median

(31,50). These values are presented in Table SStatistics for Age.

Table 5.13 - Statistics for Age

Statistics

SI6 Age
N Valid 228

Missing 66
Mean 32,4}
Median 31,5(
Std. Deviation 6,961
Variance 48,543
Skewness 1,221
Std. Error of Skewness ,161
Kurtosis 2,381
Std. Error of Kurtosis 321
Minimum 20
Maximum 64

Age distribution of respondents show that the sangpbup is relatively young with 44%
of them was under 30 years of age. There are tworrmgeoups with 29% of total sample
group each; age range 26-30 and 31-35 having a0§680%.

Age (Range) Distribution

35%
30% -+
25% +
20% +
15% +
10% +

5% +

0% -

0-25 26-30 31-35 36-40 41-45 46+
Age Range

Figure 5.18 - Age Distribution of Sample Group
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Figure 5.19 shows more in details the distribubbsample group with intervals of 2 years

for each bar. There is skewness to the left withlatively high curtosis.

Histogram
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Figure 5.19 - Histogram Chart for Age

5.1.3.3 Descriptives for Academic Degree

The academic degrees of sample group has 5 aliesatith a decreasing rank starting
from 1-PhD, and continuing by 2-Graduate, 3-Undmigate, 4-Associate,
5-High School and 6-Primary School. The biggestiahas with ‘undergraduate’ degree
(58,2%) followed up by ‘graduate’ degree (30.0%deTrest three choices are sum up to
only 11,8%. This means that, relative to the coumpulation at the given ages, the

sample group is highly educated.

184



Table 5.14 - Statistics for Academic Degrees

SI8 Academic Degree

Cumulative
Frequency Percent | Valid Percent Percent

Valid PhD 5 1,7 2,1 2,1
Graduate 71 24,1 30,0 32,1
Undergraduate 138 46,9 58,2 90,3
Associate 14 4,8 59 96,2
High School 9 3,1 3,8 100,01
Total 237 80,6 100,0

Missing System 57 19,4

Total 294 100,0

The mean of the sample group is 2,79 which is @&tomlue than 3 (undergraduate) which

also shows the weight of education as lower vadtiesds for higher academic degree.

Table 5.15 - Basic Statistics for Academic Degree

Statistics

SI8 Academic Degree

N Valid 237
Missing 57
Mean 2,79
Median 3,00
Std. Deviation , 745
Variance ,555
Skewness ,603
Std. Error of Skewness ,158
Kurtosis 1,530}
Std. Error of Kurtosis ,315
Minimum 1
Maximum 5

The sample group can be accepted as highly eduaat®@% of the group has an academic
degree equal or higher to university educationudiclg associate degree for two-year
education of university. Also, almost one third ¥80of the total sample group has a

master or graduate degree.
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Figure 5.20 - Academic Background of Sample Group

The histogram chart displays the same distributith a normal distribution line.

Histogram
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Figure 5.21 - Histogram Chart for Academic Degree
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5.1.3.4 Descriptives for Professional Experience

The sample group was asked to provide data for grefessional life in three subgroups:
1-Total professional life, 2-Professional life ihat sector, 3-Professional life in that
company. The basic statistics are provided in Taklé — Basic Statistics for Professional

Life where mean values gets smaller as experiemftfrom total to sector and then to last

company.
Table 5.16 — Basic Statistics for Professional Life
Statistics
SI1 Years as a| SI2 Years in this| SI3 Years in this
professional sector company
N Valid 234 230 226
Missing 60| 64 68
Mean 3,25 2,93 2,22
Median 3,00 3,00 2,00
Std. Deviation 1,333 1,286 1,021
Variance 1,774 1,655 1,044
Skewness ,197 ,392 ,440
Std. Error of Skewness ,159 ,160 , 162
Kurtosis -,556 -,325 -,500
Std. Error of Kurtosis ,317 ,320 ,322
Minimum 1 1 1
Maximum 6 6 5

The statistics with respect to choices are providedthe following table-figure

combination. The frequency of higher years getallmas the experience narrows up to
company. Having different values for 0-1 year ckoidthin items indicates that there is a
turnover in this sector, but in order to have a mregful comparison, either more than one
sector should be evaluated, or company base cosopashall be done. This can be a

research topic by itself for further analysis ie thture.
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Table 5.17 - Statistics with Histogram Chart for Tdal Professional Experience

SI] Yem a8 apmfesmnal 511 Yaars as & pra!asﬂianal
Frequen Valid | Curnulative
oy |Percent | Percent | Percent . P

Valid 01 o 13| 94 04 sk

23 si| 173|213 31,2 N

6-10 a0 204 256 sl

11-15 63 214 269 3l 5

16.20 2 78 sz wig| £ /

20+ 150 st 64 100,0 Vi

Tatal 234 Mal 1000 N /
Missing System 60| 204 1 \aﬁ__
Total 234 1000 ’ 3|-: Yaars as a pnl)hxslonal :

It is possible to see the shift in the graphs tbds we go from “years as a professional” to
“years in this sector” to “years in this company”.

Table 5.18 - Statistics with Histogram Chart for Setoral Professional Experience

512 Years in this sector 512 Years in this sector
Fregue Valid | Craromlatrve
ney | Percent | Percent Percent el i,

Valid  |0-1 3 109 130 139 S o

25 58 19,7 252 391 “

6-10 6o 23,5 30,0 69,1 "g

11-15 45| 153 196 827 7

1a-20 17 5,8 T4 04,1

0+ s 31 39 1000

Total | 230 782 1000 ) ~1] |
Ivlissing |Systemn 64 21,8 S12 Years in this sector
Total 294 100,01

It is interesting to observe that, experience aldst company has 89,8% totally for 0-10
years and it is almost equally distributed withie three groups.

Table 5.19 - Statistics with Histogram Chart for Lest Company Experience

SI3 Years in this COMPany SI3 Years in this company
Frecue Valid | Curaulatnes oo
ey | Percent | Percent | Percent --.I."ﬁ‘.j.__‘ ;.'l:"i_-.

Valid  |0-1 67 22 294 296 o

2.5 0| 238 a0 60,6

6-10 66| 224 292 808 e

11-15 19 6.3 2.4 gl 2

16-20 4 1.4 1.2 100,0) .

Total 226|769 1000 . N
DMissing | System 68| 25,1 /
Total 04 1000 "y ! ! ! : h'?“" :

SI3 Years in this company
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The professional experience distribution of sangteup is depicted in Figure 5.22 with
details of Total Professional Life, ProfessiondkLin that Sector, and Professional Life in
That Company. The main group for total professidifalis 10-14 years of experience,
while it is 6-9 years of experience in that seetod 2-5 years of experience in that specific

company.

35%

30% ————

25% - //é”
20%
15% - /

10% -

5%

0%

0-1 2-5 6-9 10-14 15-20 20+

—&— Total Professional Life Years
—#— |n This Sector
In This Company

Figure 5.22 - Professional Experience

5.1.3.5 Descriptives for Position in Company

The respondents were asked to indicate at whichageanent level they were in their
company. The choices were:

Top Management (CEO, Executives, Directors repgitinCEO, etc.)
Senior Management (Managers reporting to Top Mamagé)

Medium Level Management (Managers reporting to @edianagement)

w0 Dp

Other Employees
The sample group consists of a higher percentagmémagement level employees (54,4)

than employees who do not directly report to mediwnrhigher level of management
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(45,6).

Table 5.20 - Statistics for Position in Company

S|4 Position in Company

Cumulative
Frequency Percent | Valid Percent Percent
Valid Top Management 37 12,6 15,4 15,4
Senior Management 28 9,5 11,6 27,0
Direct Reporting to Senior
66 22,4 27,4 54,4
Management
Other 110 374 45,6 100,0
Total 241 82,0 100,0
Missing  System 53 18,0
Total 294 100,0

Management level of sample group is depicted inufeids.23. Among them, 45% of the
total group is not in management level, while 15%hem are at Top Management level.

6%

Top Management  Upper Management Maragement Employee, Other
Reporting to Top Reporting to Lbper
Management Maragement

Figure 5.23 - Management Level of Sample Group With Their Company
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The same data is visualized by histogram in thevb&hart which also shows the normal

distribution line.

Histogram

1207 Mean =3,03

Stel. Dev. =1 091
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Sl4 Position in Company

Figure 5.24 - Histogram Chart for Position in Compay

5.1.3.6 Descriptives for Business Line

The departments that sample group is working withgir company is divided into five.
As IT companies are targeted, ‘software developmeatgpartment was chosen
intentionally which covers up coding, testing, &tso ‘R&D’ and ‘Product Development’
departments were accepted to be one, for not cowgfilse respondents in which they fit
well. However, ‘Marketing/Sales’ and ‘after salegpport’ were differentiated, especially

for Call Center employees which provide supporttf@ir products.
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Table 5.21 - Statistics For Business Line

SI5 Business Line

Cumulative
Frequency Percent Valid Percent Percent

Valid Marketing/Sales 36 12,2 15,4 15,4
After Sales Support/Service 12 4,1 5,1 20,5
R&D / Product Development 32 10,9 13,7 34,2
Software Development 80 27,2 34,2 68,4
Other 74 25,2 31,4 100,4
Total 234 79,9 100,0

Missing  System 60| 20,4

Total 294 100,9

The basic statistics indicate that totally 234 oeses were acquired with a mean of 3,62
and median 4. This is supported with a negativevakss value.

Table 5.22 — Basic Statistics For Business Line

Statistics

SI5 Business Line
N Valid 234

Missing 60
Mean 3,62
Median 4,00
Std. Deviation 1,379
\Variance 1,909
Skewness -,826
Std. Error of Skewness ,159
Kurtosis -,5653
Std. Error of Kurtosis ,317
Minimum 1
Maximum 5

Software development is the major group with 34%esipondents. Marketing and Sales
department has 15% of weight, and R&D Departmeciuding all product development
activities has 14% of weight. After sales serviepaltment has 5% and has the minimum
weight with respect to others. The “other” groumsists of people working either in

supporting departments like HR, accounting, etc.,tap managers, who do not fit
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themselves to any of the other four departments gitoup has a weight of 32%.

34%

Marketing After Sales R&D Softw are Other
Service Dev.

Figure 5.25 - Department in Company

The points that were highlighted in basic statsstioe visualized by histogram chart

including the normal distribution line.

Histogram

80 Mean =3,62

Std. Dev. =1,379
N =234

@
=1
1

Frequency
9

SI5 Business Line

Figure 5.26 — Histogram Chart for Business Lines itCompany
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5.2 Complex Descriptive Statistics

In order to see the distribution of two variablasthe same table, cross-tabulation tables
are produced. Also, in order to check the signifasaand strength of the relationships,
non-parametric measures of association is usedné&is V is the appropriate statistic to
measure the strength of the association betweemonanal variables with larger tables.
Cramer’'s V measures the strength of a relationshigvo nominal variables when one or
both have three or more levels/values. If the daaton between variables is weak, the
value of the statistic will be close to zero anel significance level will be greater than ,05;
the usual cutoff to say that an association igssizdlly significant (Morgan and Griego,
1998).

5.2.1 Cross-tabulation and nonparametric association test

Cross-tabulation and nonparametric association yaesl were done betweeBales
Volume, Legal Status, Working Experience, Positionn Company, Academic Degree,
Business Line,andGender.

The first research question Is:there is a significant association between Sal®lume

and Legal Status of the Firm?

Although Cramer’s V value is lower than 0,5; itlese to that value and as significance is
granted by a 0,000 value, we can concludettiexk is a significant relation at medium
strength between legal status and sales volume afnapanies
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Table 5.23 - Cross-Tabulation of Legal Status versuCompany Size

Legal Status * Sales volume Crosstabulation

Sales volume
0- 500K- | 1-2,5|2,5-5| 5-10 |10 million
500.000 |1million| million | million | million + Total
Legal Corp Count 3 1 2 42 77 49 174
Status orate g0 cted Count 75| 45| 45| 336 582 657 1740
% of Total 1,3%|,4% ,9% 18,0%| 33,0% 21,0% 74,7%
Limit Count 5 5 4 3 1 34 52
ed Expected Count 2,2 1,3 1,3 10,0 17,4 19,6 52,0
% of Total 2,1%| 2,1%| 1,7%| 1,3%|,4% 14,6% 22,3%
Other Count 2 0 0 0 0 5 7
Expected Count 3 2 2 1,4 2,3 2,6 7,01
% of Total ,9% ,0% ,0% ,0% ,0% 2,1% 3,0%
Total Count 10 6 6 45 78 88 233
Expected Count 10,0 6,0 6,0 45,0 78,0 88,0 233,0]
% of Total 43%| 2,6%| 2,6%| 19,3%| 33,5% 37,8%| 100,0%
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Legal Status * Sales volume 233 79,3% 61 20,7% 294 100,0%
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi ,602 ,000
Cramer's V ,426 ,000
N of Valid Cases 233

The values in Table 5.23 allows us to interpret,ttiee discrepancies between counts and
expected values are quite high, which indicates ttiere is association among them. The
count values are higher than expected valuesrfotdd companies in 0-500K, 500K-1mm,
1-2,5mm and +10mm. Just for two groups, 2,5-5mm B#idmm the count figures are

very low than the expected. These figures arethgsbpposite for corporate companies.

The second research questionIss:there a significant association between company

status and professional experience of participants?

This relation is not significant as the value fagnificance is greater than 0,5. Thus, there

Is no significant relation between company size &tal professional experience. We can
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conclude that, company size does not have any eegd@ employing experienced staff.

The third research question ik there a significant association between Academic

Degree and Position in Company.

There isrelatively weak significant relation between acadein degree and position
within the company. The discrepancies between counts and expected dourtbp
management and for senior management are more ni@terate which indicates

significance among them.

Table 5.24 Crosstabulation Position in Company * Aademic Degree

Position in Company * Academic Degree Crosstabulatio n

Academic Degree
Undergr|Associa| High
PhD | Graduate [ aduate | te School Total
Position in Top Count 2 16 18 1 0 37
Company Management ¢, 0 e count |,6 12| 217 22 13 37.0|
% of Total ,9% 6,8%| 7,7%[,4% ,0% 15,7%
Senior Count 0 9 18 0 0 27
Management £, hocted Count |5 82| 159 16|9 270
% of Total ,0% 3,8%| 7,7%],0% ,0% 11,5%
Direct Reporting Count 1 21 36 6 0 64
to Senior Expected Count 1,1 193] 376 38 22 64,0}
Management
% of Total 4% 8,9%| 15,3%| 2,6%[,0% 27,2%
Other Count 1 25 66 7 8 107
Expected Count 1,8 32,3 62,8 6,4 3,6 107,0
% of Total 4% 10,6%| 28,1% 3,0% 3,4% 45,5%
Total Count 4 71 138 14 8 235
Expected Count 4,0 71,01 138,0 14,0 8,0 235,0
% of Total 1,7% 30,2%| 58,7%| 6,0% 3,4% 100,0%
Case Processing Summary
Valid Missing Total
N Percent N Percent N Percent
Kg;gf:ﬂicn S;’;ﬁ:”y : 235 79,9% 59 20,1% 204|  100,0%

Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi ,307 ,036
Cramer's V 177 ,036
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The fourth research question Is: there a significant association between Positiom

Company and Gender?

The result from Cramer’s V is positive withmoderate and significant relation between

gender and position within the company The discrepancies between count and expected

count marks one point for mentionintgie top management actual value for male is

higher than expected and female value is much lowethan expected.This is an

indication of male dominant environment at top nggment level.

Table 5.25 Crosstabulation Position in Company * Se

Position in Company * Sex Crosstabulation
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Sex
Female Male Total
Position in Company Top Management Count 3 34 37
Expected Count 10,3 26,7 37,01
% of Total 1,3% 14,6% 15,9%
Senior Management Count 7 20 27
Expected Count 7,5 19,5 27,01
% of Total 3,0% 8,6% 11,6%
Direct Reporting to Senior Count 16 a7 63
Management Expected Count 17,6 45,4 63,0|
% of Total 6,9% 20,2% 27,0%
Other Count 39 67 106
Expected Count 29,6 76,4 106,0]
% of Total 16,7% 28,8% 45,5%
Total Count 65 168 233
Expected Count 65,0 168,0 233,01
% of Total 27,9% 72,1% 100,0%
Case Processing Summary
Valid Missing Total
N Percent N Percent N Percent
Position in Company * Sex 233 79,3% 61 20,7% 294 100,0%
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi ,223 ,009
Cramer's V ,223 ,009



The fifth research question its there a significant association between Gendemd

Business line.

The results show that, thereredatively weak, but a significant relation betweergender
and business line the respondents working in thecompanies There are more male
respondents than expected in R&D and Software Deweént departments. Parallel to this
finding, there are less female respondents in tives@epartments, while, more female
respondents are present in Marketing/Sales and @épartments.

Table 5.26 Crosstabulation Sex * Business Line

Sex * Business Line Crosstabulation

Business Line
Marketing After Sales R&D / Product Software
/Sales | Support/Service | Development | Development | Other Total
Sex Fema Count 15 3 5 13 29 65
le Expected Count 10,1 3,4 9,0 21,7  208| 65,0|
% of Total 6,5% 1,3% 2,2% 5,6%| 12,6%| 28,1%
Male Count 21 9 27 64 45 166
Expected Count 25,9 8,6 23,0 55,3 53,2 166,0]
% of Total 9,1% 3,9% 11,7% 27,7%| 19,5%| 71,9%
Total Count 36 12 32 77 74 231
Expected Count 36,0 12,0 32,0 77,0 74,01 231,0
% of Total 15,6% 5,2% 13,9% 33,3%| 32,0%| 100,0%
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Sex * Business Line 231 78,6% 63 21,4% 294 100,0%

Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi ,256 ,005

Cramer's V ,256 ,005
N of Valid Cases 231
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The last research question for cross tabulationisisthere a significant association

between Business line and position in company?

The results show no significant association betweesiness line and position in the

company.

Table 5.27 Case Processing Summary for Position @ompany * Business Line

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
gﬁ::ggg;”ﬁgmpmy i 232 78,9% 62|  21,1% 204|  100,0%

Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi ,270 ,152

Cramer's V ,156 ,152
N of Valid Cases 232
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5.2.2 Exploratory and Confirmatory Factor Analysis and Réliability Analyses

To apply factor analysis and reliability analysistbe data collected, SPSS 16.0 was used.
Among these two tests; confirmatory factor analysés applied to reduce raw data. In
factor analysis, Determinant value should be mbe t0,00001 as in case this value is
close to zero, collinearity possibility is acceptedo be too high.
Kaiser-Meyer-Olkin (KMO) and Bartlett's Tests weapplied. KMO measure lists as
follows: .90’s as outstanding, .80’s very good, s7és average, .60’s as tolerable, .50’s as

poor, below .50 unacceptable (Morgan and Griegé819

After having the KMO Measure of Sampling Adequasyaaceptable, the significance was
checked through Bartlett's Test of Sphericity. lfarBett's Test of Sphericity was
significant, items with the Measures of Samplinge4dacy less than .50 were dropped by

Inter-Correlation Anti-lmage Matrices.

The consistency of the remaining variables was tsadiminate items that were not pure
in factor analysis. For the means of extractiomé&pal Component Analysis was used and
in order to rotate the factors Varimax with Kaidrmalization rotation was used. In the
Rotated Component Matrix the loaded values of #maining items were grouped into

one or more components.

Reliability is defined as the ability of the scalesnsistently yields the same response.
According to the factor analysis’ results a relidpianalysis for each scale of the

constructs consisting of remaining items was peréat. For Cronbach’s alpha, a value of
above ,70 is often considered to be acceptablesdales validated in past studies. The

values above ,60 are deemed sufficient for newixeldped scales.

In item-total statistics table, the column corréciéem-total correlation gives us the
correlation of each specific item with the sumiatithe other items in the scales. If this
correlation is moderate of high, 0,40 or above, itee is probably at least moderately
correlated with most of the other items and willkea good component of this summated
rating scale. Iltems with lower item-total correbais do not fit into this scale as well,

psychometrically. If the item-total correlationnggative or very low, less than0,20, it is
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wise to examine the item for wording problems aondceptual fit. It might be good to
modify or delete such items.

The purpose of a measurement model is to descowenrell the observed indicators serve

as a measurement instrument for the latent vasgatelicators in measurement models
can be viewed as endogenous variables, dral latent factors as exogenous
variables. The associated procedure to assessroperpes of measurement models is
known as Confirmatory Factor Analysis (CFA). CFA dets have two main features.

First, each indicator in the CFA model ispresented as having two causes: the
latent factor that the indicator is supposed to sueg and all other sources of variance,
which are represented by the measurement &mor. Second, the measurement error
terms are independent of each other and of thatletors. The specification of a CFA

model (for the case of a single latent factor) olmes establishing relationships between

the indicators and the latent variable thaytmeasure.

The principal application of CFA is the testingtb& scale construct validity. Once the
four requirements inherent in SEM methodology (#mation, identification, analysis and

evaluation) have been verified, CFA models shoulclude an interpretation of factor

loadings (which represent regression coefficiestsrating the direct effects of the factors
on the indicators) as well as their statisticahgigance. It should be noted here that
CFA models can include either a single latéattor, higher-level latent factor (e.qg.
second-order latent variables) or several latentofa. In this latter case, correlations
between latent factors should also be estimatggther with the comparison of a multiple

factor model with alternative models.
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5.2.2.1 Factor analysis for Market Dynamism

When factor analysis was run in SPSS, the followesylts were obtained. Determinant is
equal to 0,004 which is higher than 0,00001. KM@,882 which higher than 0,7 and
significance is granted. Three factors are exthethile MD16 Customer consciousness
and MD17 Current Product items were dropped faurkistudies.. The reliability tests of
the new factors have Cronbach’s Alpha values higjen 0,70.

Table 5.28 - Rotated Component Matrix of Market Dyramism

Rotated Component Matrix 2

Component
1 2 3
MD4 many rivals ,808
MD3 price competition 779
Competitive Intensity MD2 Competition 748
MD6 Change in Strategies&actions ,492
MD5 dominant competitior 453
MD1 Growth of Sector 438
MD15 Customer needs 763
MD19 Applied Technologies 674
MD14 Customer demands 637
Dynamism MD18 Technological change 569
MD13 Many Different and Complicated Products 560
MD20 Find Qualified Work Power 449
MD12 Many imported Competing Products 425
MD9 Easily Copying New Products 737
MD11 Products Diminish Fast ,705
Product Uncertainty  [MD10 Competing Product are very Similar ,701
MD8 High New Product Supply 570
MD7 Many Potential Customers 450
Cronbach’s Alpha , 735 ,703 , 707

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. |,782

Bartlett's Test of Sphericity =~ Approx. Chi-Square 1,530E3
df 190
Sig. ,000
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When the model was run in AMOS, the result of théwulation was indicated ashée
model is probably unidentified. In order to achiedentifiability, it will probably be
necessary to impose 1 additional constrdimh. order to decide whether a parameter is
identified, or whether an entire model is identfidmos examines the rank of the matrix
of approximate second derivatives, and of somete@lanatrices. The method used is
similar to that ofMcDonald and Krane (1977) where there are somecbbjes to this
approach in principle (Bentler & Weeks, 1980; McRlsh) 1982. There are also practical
problems in determining the rank of a matrix indegtine cases. With complex models,
the researcher should rely on the software’s (AM@&nerical determination which is
accepted to be pretty good at assessing identifiaini practice. Thus, the CFA for Market

Dynamism could not be completed.

Competitive
Intensity

0;
Market Dynamism Dynamism
Product

e,

Uncertainty

Figure 5.27 - Path Diagram of Market Dynamism
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5.2.2.2 Factor Analysis for Business Strategies

Factor analysis for Business Strategies was peddrthrough 14 items. First, factor
analyses for items 1-8 were performed. The deteantivalue is 0,393 and KMO is 0,767
which are good values. The result of the reliapilést was a Cronbach’s Alpha value of
0,687 which is below 0,7 and total variance exm@diby the factor is 40,550%. BS8 Small
investments item is dropped from the model whicth aaomponent value of 0,152 in the

component matrix for future research.

After having the tests redone, all conditions waret: the determinant value is 0,425
which are higher than minimum value of 0,00001; KM&ue is 0,766, higher than 0,7,

and Cronbach’s Alpha value is 0,711. Also, totalarece explained by the factor increased
to 46,876%. All figures are given in Table 5.29.

Table 5.29 - Results of Relability Analysis for Bugsess Strategies

Factor Question Factor Total Variance  Reliability
Loadings Exp. (%) Cronbach a
BS6 Variation , 763
BS5 Focusing , 715
i BS4 Qualit ,682
5 usIness Quality 46,876 711
trategies BS7 Big investments 663
BS3 Price ,588
BS8 Small Investments ,588
Total 46,876

KMO Measure of Sampling
Adequacy

,766
Bartlett's Test of Sphericity
Approx, Chi-Square 248,908
Df 15

Sig. ,000
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Table 5.30 - Results of EFA and CFA for Business 18ttegies

Factor EFA Loadings | CFA Loadings t
Business Strategies (Cronbach'sy = 0,711)

BS6 Variation 759 ,730 4,046 ***
BS5 Focusing ,706 ,639 3,984 **x
BS4 Quality ,666 ,553 3,879 ***
BS7 Big investments ,661 534 3,843 ***
BS3 Price 571 432 3,619 ***
BS8 Small Investments ,390 ,285

x%(9; N=294)=13,579p =,138; CFI=,981; RMSEA=,042; NFI=,949

* p<,05 ** p< ,01 *** p<,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index

,19

BS3 Price

31

BS4 Quality

41

BS5 Focusing

Business Strategies 53

BS6 Variation

29

BS7 Big investments

,08

S a s

BS8 Small investments

Figure 5.28 - Path Diagram of Business Strategies

For the other two constructs we had eight varialnlédusiness Strategiesfactor analysis
were run for both constructs and they were inadiegas both have KMO value less than
0,7. Thus, all variables BS09 to BS16 were drodpaa the model for further study.
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5.2.2.3 Factor Analysis for Knowledge Management Enablers

There are totally 10 constructs in KME, and whenapply factor analysis to them all, we
got 6 factors as with KMO value of 0,926, but wétldeterminant value = 2,00E-010 which
is *,0000000002. This value is far less than rezpiivalue which is 0,00001. Such small
values that are close to zero are indicators dinealrity. In order to avoid collinearity,

factor analyses were done for each construct sebpgras there were four constructs:

Culture, Structure, People, and Technology.

5.2.2.3.1 Factor analysis for Culture
Culture construct in KME has five variables andeash variable is measured with three

items. Explanatory factor analysis was appliedhtesé twelve items and although the
KMO value was fine, determinant value was 0.00Qstthe analysis was not relevant. In
order to evaluate the analysis for a further vadisult seeking, rotated component matrix
was evaluated. There were two variables (crosstifumad teams, and, problem solving
teams) which were contributing to more than on¢ofaat a significant value (higher than
0,4). In order to have a clear factor table, theyenextracted from the analysis and the test

was redone.

This time, determinant value is 0,0000824 whichtagher than 0,000001 which enabled
the researcher to continue on the research witératbntrol points. KMO value is 0,912
which is a good value. Three factors were extractddch explains the model with

73,731%.
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Table 5.31 - Results of Reliability Analysis for Cliure subscale in KME

Rotated Component Matrix 2

Component

Cronbach’s
Alpha

Mutual Trust

Direction and
performance
information

Learning

KME4 other members’ intentions and
behaviors

KMEZ2 supportive Members

KMES® relationships on reciprocal faith
KMES others’ ability

KME1 Collaboration level

KMES3 collaborate across organizational
units

KMEZ20 informed on departments goals and
performance

KME19 informed on personal goals and
performance

KME21 informed on company goals and
performance

KMEZ10 job rotation
KME12 job training
KME11 informal individual development

KME9 Knowledge-sharing networks

,859

,852
,830
,820
779

, 767

,884

,838

,825

,830
737
,611
,582

,934

,912

776

Total Variance Explained

34,864 | 20,669

18,198

73,731

Extraction Method: Principal Component Analysis.

Kaiser Normalization.
a. Rotation converged in 5 iterations.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity =~ Approx. Chi-Square

df
Sig.

,912
2,396E3
78

,000
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When the model was run in AMOS, the result of thé&wation was indicated as “the
model is probably unidentified. In order to achiedentifiability, it will probably be

necessary to impose 1 additional constraint.” Thhe CFA for KME could not be
completed.

\KMEg\ \KMElo\ ‘KMEll‘ \KMElz\

Direction and

performance
information

KMEz\ \KMEa\ \KME4\ \KMEs

SN RCONCNG

Figure 5.29 - Path Diagram of Culture subscale of KIE
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5.2.2.3.2 Factor Analysis for Structure
There were two variables initially for Structurenstruct in Knowledge Management

Enablers, which each had three items each. Theses itvere analyzed in Factor Analysis

together and the results were as follows:

Determinant was equal to 0,203 and KMO was 0,6id,even though the KMO value is
mediocre, it is accepted to be a valid value. Theee factors explain the model at
65,970%.

Table 5.32 - Results of EFA for Structure subscale KME

Rotated Component Matrix 2

Component
Cronbach’s
1 2 Alpha
KME14 S1 get approval before making decisions ,889
Centralization JKME15 S1 ask their supervisors before action ,849 ,829
KME13 S1 not encouraged to make their own decisions|,836
KME17 S2 obey and apply the rules ,782
Formalization |KME16 S2 Written rules and procedures 775 ,590
KME18 S2 Signed legal agreements ,605
Total Variances Explained 37,964 28,006 65,970

Applying EFA to the remaining six items, a new detmant value of 0,079 was achieved
which was valid. The KMO value was 0,784 with totatiance explained %70,153. These

new variables were named as Direction and Perfocmfnformation, and Formalization.
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Table 5.33 - Results of EFA and CFA for Structure gbscale in KME

Factor

EFA
Loadings

CFA
Loadings

Centralization

(Cronbach’sy = ,829)

KME14 get approval before making decisions 889 ,850 11,575 ***
KME15 ask their supervisors before action 849 ,804 11,584 ***
KME13 not encouraged to make their own decisions ,836 ,702

Formalization (Cronbach’sy =,590)

KME16 Written rules and procedures ,782 ,639 4,641 ***
KME17 obey and apply the rules 775 ,699 4,388 ***
KME18 Signed legal agreements ,605 ,400

+4(8; N=294)=21,600p =,006; CFl=,969; RMSEA=,076; NFI=,952

* p< |05 ** p< 01 *** p< 001

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;

KME15

KME14

9 g

KME13

KME16

KME17

KME18

DRCRE

Figure 5.30 - Path Diagram of Structure subscale dME
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5.2.2.3.3 Factor Analysis for People
When the factor analysis was held for the threenstehat stands for one variable

(T-shaped skills) for People subgroup, we obtamftiiowing results:

Determinant is equal to 0,354 which is valid, afd® s 0,680. Although it is expected to
have KMO values higher than 0,7; values in betw&60 and 6,99 can also be accepted. It
was also accepted in this research to have thiabtaras valid, keeping in mind that, the
explanatory power of the factor is also 72,109%e fdctor was named T-shaped Skills.

Table 5.34 - Results of Reliability Analysis for Peple subscale in KME

. Factor 1@ Reliability
Factor Question Loadinas Variance Cronbach
95 Exp. (%) @
KME23 make suggestion about others’ task ,893
T-shaped Skills KMEZ22 understand other task ,849 72,109 806
KMEZ24 communicate well with other department 803
members ’
Total
KMO Measure of Sampling Adequacy,680
Approx, Chi-Square 272,566
Bartlett's Test of Sphericity Df 3

Sig. ,000

Table 5.35 - Results of EFA and CFA for People subale in KME

Factor EFA CFA ¢
Loadings | Loadings

T-shaped Skills (Cronbach’sy =,790)

KME23 make suggestion about others’ task ,893 ,900 10,354 ***

KME22 understand other task 849 743

KME24 communicate well with other department members ,803 ,651 9,970 ***

¥%(0; N=294)=,000p = can not be computed; CFI=1,000; RMSEA= ; NFI=D,00

* p<,05 ** p<,01 *** p< ,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;
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Figure 5.31 - Path Diagram of People subscale of K&
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5.2.2.3.4 Factor analysis for IT

There were two constructs for IT and totally seniis related with them. When factor
analysis was done for these six items, they enid wmly one variable with determinant
0,13 and KMO 0,902. The reliability of this faciergranted as Cronbach’s Alpha value is
,916 and it was higher than the required value. Aéwe factor was named as IT support.

Table 5.36 - Results of Reliability Analysis for ITsubscale in KME

. Factor 1@ Reliability
Factor Question Loadinas Variance Cronbach o
95 Exp. (%)
KME26 T1 IT support for communication ,893
KME27 T1 IT support for searching information ,884
KME28 T2 computer tools help people to work 883
IT together ’ 71,060 ,916
KME25 T1 IT support for collaborative works ,869
KME30 T2 state of the art computer tools ,803
KME29 T2 easy computer access to information , 710
Total

KMO Measure of Sampling Adequacy ,902
Approx, Chi-Square 1,127E3
Bartlett's Test of Sphericity Df 15
Sig. ,000

Table 5.37 - Results of EFA and CFA for IT subscalen KME

Factor EFA CFA t
Loadings | Loadings

IT Support (Cronbach’sy =,790)

KME26 T1 IT support for communication 893 ,892 19,920 ***

KME27 T1 IT support for searching information 884 871 19,056 ***

KME28 T2 computer tools help people to work together ,883 ,845 18,034 ***

KME25 T1 IT support for collaborative works 869 ,864

KME30 T2 state of the art computer tools 803 724 14,017 ***

KME29 T2 easy computer access to information 710 ,620 11,262 ***

x*(9; N=294)=41,450p =,000; CFI=,971; RMSEA=,111 ; NFI=,964

* p<,05 ** p<,01 *** p< ,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;
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Figure 5.32 - Path Diagram of IT subscale of KME
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5.2.2.4 Factor Analysis for Knowledge Creation Process

There are totally four variables in this group with items. When factor analysis applied to
all 19 items, a very high KMO value (0,938) is ob& but determinant value is
0,00000017 which is lower than 0,00001; so thisitersot valid. Before analyzing all four

constructs separately, CFA is done where the eaudt depicted in Figure 5.33.

KC11

71

KC12

KC13

KC14

KC6

VBB D

KC15

KC7

KCS8 | Externalization

KC9

KC16

KC10

preye

KC17

KC5

Internalization

KC18

KC4 KC19

CROROR

KC3 |« Socialization

KC2

KC1

pyaas

Figure 5.33 - Path Diagram of KCP

x%(146;N=294)=541,855p =,000; CFl=,896; RMSEA=,096 ; NFI=,864

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;
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5.2.2.4.1 Exploratory Factor Analysis for Socialization
First variable was Socialization and factor analysisults were positive with determinant

value 0,111 and KMO 0,846. The reliability tespsitive as Cronbach’s Alpha value is
0,857.

Table 5.38 - Results of Reliability Analysis for Sgialization subscale in KCP

. Factor 1@ Reliability
Factor Question Loadinas Variance Cronbach
95 Exp. (%) @
KC2 S Sharing experience with suppliers and 846
customers '
KC4 S Finding new strategies by wandering inside 822
firm ’
Socialization ~ KC5 S Enabling understanding of craftsmanship and 822 64,194 ,857
expertise '
KC1 S Gathering Information from sales and
; ; ,780
production sites
KC3 S Engaging in dialogue with competitors 732
Total

KMO Measure of Sampling Adequacy ,846
Approx, Chi-Square 562,159
Bartlett's Test of Sphericity Df 10
Sig. ,000

Table 5.39 - Results of EFA and CFA for Socializabn subscale in KCP

Factor EFA CFA ¢
Loadings | Loadings

Socialization (Cronbach’gx =,790)

KC2 S Sharing experience with suppliers and customers 846 ,818 12,089 ***

KC4 S Finding new strategies by wandering inside firm 822 , 762 11,367 ***

E)S;)Serstisinabling understanding of craftsmanship and 822 766 11,421 **

KC1 S Gathering Information from sales and production sites | ;780 724

KC3 S Engaging in dialogue with competitors 732 ,641 11,427 ***

(5; N=294)=24,689p =,000; CFl=,965; RMSEA=,116 ; NFI=,957

* p<,05 ** p< 01 *** p<,001
CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;
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Figure 5.34 - Path Diagram of Socialization subscalin KCP
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5.2.2.4.2 Factor Analysis for Externalization

Second variable is Externalization and both deteamt value (0,024) and KMO value
(0,879) were good for the calculated factor. THiabdity of the factor analysis is granted
with a Cronbach’s Alpha value of 0,919.

Table 5.40 - Results of Reliability Analysis for Eternalization subscale in KCP

Factor Question ngg}r?;s V;rci);?l[:e g glr']ik;::';ya
Exp. (%)

KC7 E Using deductive and inductive thinking 911
KC6 E Creative and essential dialogue ,890

Externalization KC8 E Using metaphors for concept creation ,885 75,777 ,919
KC9 E Exchanging various ideas and dialogues ,880
KC10 E Subjective opinions ,781

Total
KMO Measure of Sampling Adequacy ,879
Approx, Chi-Square 936,089
Bartlett's Test of Sphericity Df 10

Sig. ,000

Table 5.41 - Results of EFA and CFA for Externalizéon subscale in KCP

Factor EFA CFA t
Loadings | Loadings

Externalization (Cronbach’sy =,790)

KC7 E Using deductive and inductive thinking 911 910 20,821 ***

KC6 E Creative and essential dialogue 890 874

KC8 E Using metaphors for concept creation 885 ,862 18,657 ***

KC9 E Exchanging various ideas and dialogues 880 ,831 17,569 ***

KC10 E Subjective opinions ,781 677 12,676 ***

x*(5; N=294)=21,824p =,001; CFI=,982; RMSEA=,107 ; NFI=,977

* p<,05 ** p<,01 *** p< ,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquammEApproximation; NFI=Normed Fit Index;

218



KC10

KC9

Externalization : KC8

KC7

KC6

DEURUNO

Figure 5.35 - Path Diagram of Externalization subsale in KCP
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5.2.2.4.3 Factor Analysis for Combination

The third variable is Combination. Both determinaaiue (0,067) and KMO value (0,826)
are valid. The explanatory power of the factor W&g132%. Cronbach’s Alpha value is
0,867 which is higher than 0,7.

Table 5.42 - Results of Reliability Analysis for Cmbination subscale in KCP

. Factor 1@ Reliability
Factor Question Loadinas Variance Cronbach
9 Exp. (%) "
KC14 C Building materials by gathering management 923
figures '
KC13 C Building databases on products ,855
Combination KC11.C Using Ii@erature and simulation during 771 66,432 867
planning strategies
KC15 C Transmitting newly created concepts , 769
KC12 C Creating manuals and documents on 743
products '
Total
KMO Measure of Sampling Adequacy ,826
Approx, Chi-Square 680,912
Bartlett's Test of Sphericity Df 10

Sig. ,000

Table 5.43 - Results of EFA and CFA for Combinatiorsubscale in KCP

Factor EFA CFA ¢
Loadings | Loadings

Combination (Cronbach’sy =,790)

KC14 C Building materials by gathering management figures 923 ,953 13,160 ***

KC13 C Building databases on products ,855 ,820 11,980 ***

SKt(rZaltigCi:e;Jsmg literature and simulation during planning 771 678

KC15 C Transmitting newly created concepts ,769 , 703 10,476 ***

KC12 C Creating manuals and documents on products 743 ,690 10,272 ***

x(5; N=294)=25,589p =,000; CFI=,971; RMSEA=,119 ; NFI=,965

* p<,05 ** p<,01 *** p< ,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquammEApproximation; NFI=Normed Fit Index;
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Figure 5.36 - Path Diagram of Combination subscalie KCP
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5.2.2.4.4 Factor Analysis for Internalization

The last variable was Internalization with deteramnhvalue 0,1 and KMO value 0,822;
and both values were valid. The explanatory povéhefactor was 75,273%. Cronbach’s
Alpha value is 0,888 and it is higher than 0,7 wheoables reliability of the factor.

Table 5.44 - Results of Reliability Analysis for Iternalization subscale in KCP

Total

. : Reliabilit
Factor Question nggfgrs Variance Cronbachy
95 Exp. (%) a
KC18 | Sharing new values and thoughts ,894
KC16 | Enactive liasoning activities by cross-
Internaliza functional teams 861
. 75,273 ,888
tion KC17 | Forming teams as a model ,861
KC19 | Sharing management visions through 854
communications !
Total

KMO Measure of Sampling Adequacy ,822
Approx, Chi-Square 591,040
Bartlett's Test of Sphericity Df 6
Sig. ,000

Table 5.45 - Results of EFA and CFA for Internalizéion subscale in KCP

Factor EFA CFA t
Loadings | Loadings

Internalization (Cronbach'sn =,790)

KC18 | Sharing new values and thoughts ,894 871 15,202 ***

KC16 | Enactive liasoning activities by cross-functional teams ,861 , 798

KC17 | Forming teams as a model ,861 ,803 13,937 ***

CKgﬂ%qu;Ez;iggsmanagement visions through 854 803 13,930 ***

x*(2; N=294)=13,460p =,001; CFI=,981; RMSEA=,140 ; NFI=,978

* p<,05 ** p<,01 *** p< ,001

CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;
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Figure 5.37 - Path Diagram of Internalization subsale in KCP

223



5.2.2.5 Factor Analysis for New Product Development Capabity

There were totally nine variables in the instrumamd when factor analysis was applied to
them we had a determinant value of 0,005 and KMiQevaf 0,882 which both were valid.
The reliability of the factor is granted with Cradi’s Alpha of 0,905.

Table 5.46 - Results of Reliability Analysis for NP Capability

. Factor 1@ Reliability
Factor Question Loadinas Variance Cronbach
95 Exp. (%) @
NPDC3 New product development speed ,832
NPDC8 New product development quality ,800
NPDC2 Introducing new products before competitors ,791
NPDC7 New product development flexibility ,789
NPDC4 New product development cost 779
NPD Capability . 57,441 ,905
NPDC1 The quality of new developed products and 755
services '
NPDC5 New product development sales ,702
NPDC9 Lessons learned during new product 682
development '
NPDC6 Profits from new developed products 673
Total

KMO Measure of Sampling Adequacy ,882
Approx, Chi-Square 1,314E3
Bartlett's Test of Sphericity Df 36
Sig. ,000
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Table 5.47 - Results of EFA and CFA for NPD Capaliily

Factor EFA CFA ¢
Loadings | Loadings

NPD Capability (Cronbach’sy =,790)

NPDC3 New product development speed ,832 ,825 12,646 ***

NPDC8 New product development quality 800 , 755 11,603 ***

NPDC2 Introducing new products before competitors 791 772 11,863 ***

NPDC7 New product development flexibility ,789 ,765 11,752 ***

NPDC4 New product development cost 779 , 746 11,451 ***

NPDC1 The quality of new developed products and services 755 714

NPDC5 New product development sales ,702 ,632 9,732 ***

NPDC9 Lessons learned during new product development 682 ,626 9,621 ***

NPDC6 Profits from new developed products 673 ,608 9,333 ***

x%(27;N=294)=214,734p =,000; CFI=,854; RMSEA=,154 ; NFI=,839

* p<,05 ** p< ,01 *** p<,001
CFl=Comparative Fit Index; RMSEA=Root Mean SquammEApproximation; NFI=Normed Fit Index;

NPDC1

NPDC?2

NPDC3

NPDCA4

NPDC5

NPDC6

NPDC7

NPDC8

NPDC9

T TETY

Figure 5.38 - Path Diagram of NPD Capability
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5.2.2.6 Factor Analysis for Perceived Company Performance

There were three variables in Perceived Companfpfesince with 10 items. After factor
analysis was applied to them we had two factorb déterminant value 0,001 and KMO
value 0,877. The Reliability of the new factors wgmanted with Cronbach’s Alpha value
of 0,913. The new variables were named as FinarRaformance and Qualitative
Performance

Table 5.48 - Results of Reliability Analysis for Peeived Company Performance

. Factor . 128 Rejiability
Factor Question Loadinas Variance Cronbach
9 Exp. (%) ¢
PCP9 FP Return on assets (Profit/Total Assets) ,917
Financial PCP10 FP General profitability of the firm ,902
Performanc PCP8 FP Return on sales (Profit/Total sales) ,890 36,514
e PCP2 MP Total sales 681
PCP3 MP Market share ,617 013
PCP4 PSP Product/Service quality ,838 '
Qualitative PCP6 PSP Product/Service flexibility ,818
errormanc roduct/Service delivery spee , )
Perf PCP7 FP Product/Service deli d 746 70,331
e PCP1 MP Customer satisfaction , 710
PCP5 PSP Product/Service cost ,673
Total

KMO Measure of Sampling Adequacy,877
Approx, Chi-Square 1,764E3
Bartlett's Test of Sphericity Df 45
Sig. ,000

Factor Correlations

Estimate t p

Financial Performanc&-> Qualitative ,626 6,683 ,000
Performance
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Table 5.49 - Results of EFA and CFA for Perceived @npany Performance

Factor

EFA CFA
Loadings | Loadings

t

Financial Performance

(Cronbach’sy = ,913)

PCP9 FP Return on assets (Profit/Total Assets) 917 ,934 26,160 ***
PCP10 FP General profitability of the firm ,902 ,927

PCP8 FP Return on sales (Profit/Total sales) ,890 912 24 483 ***
PCP2 MP Total sales ,681 ,683 13,428 ***
PCP3 MP Market share 617 ,635 11,988 ***
Qualitative Performance (Cronbach’sy = ,913)

PCP4 PSP Product/Service quality ,838 , 754 9,992 ***
PCP6 PSP Product/Service flexibility ,818 ,831 10,719 ***
PCP7 FP Product/Service delivery speed 746 , 764 10,097 ***
PCP1 MP Customer satisfaction 710 ,643

PCP5 PSP Product/Service cost 673 , 782 10,267 ***

+4(34; N=294)=255,634p =,000; CFI=,880; RMSEA=,149; NFI=,886

* p<,05 ** p< ,01 *** p<,001
CFl=Comparative Fit Index; RMSEA=Root Mean SquamEApproximation; NFI=Normed Fit Index;

920006

| PCP1 | | PCP4 | | PCP5 | | PCPS | | PCP7 |

Qualitative Performance

Financial Performance

PCP3

A

\ PCP2 PCPa \ \ PCP9 \ \Pcpm

Figure 5.39 - Path Diagram of Perceived Company Parmance
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5.3 Basic Difference Statistics

These statistics are done for one independent aeddependent variable. Independent

variable usually has a few values (ordered or not).

Table 5.50 - Selection of an Appropriate InferentiaStatistic for Basic Difference Questions
(Morgan and Griego, 1998)

One Factor or Independent| One Independent Variable
Variable with 2 Categories | 3 or more Categories or
Scale of or Levels/Groups/Samples | Levels or Groups
Measurement of
Dependent COMPARE Independent I\R/Iepeated Independent Repeated
X les or easures | o oo Measures
Variable (Sgamp or Related P or Related
roups Groups
(Between) Samples (Between) Samples
(Within) (Within)
Dependent
Variable Independent
Approximates Samples t Paired GLM
Parametric | Interval or Ratio MEANS Test Samoles t One-Way | Repeated
Statistics Data and or T tIO ANOVA Measures
Assumptions One-Way | ©° ANOVA
Not Markedly ANOVA
Violated
Dependent
Variables
Clearly Ordinal
sgpametric (or Ranked) |(\)/IIEDIAI\I Mann- Wilcoxon Krus'kal- Friedman
Statistics | aoa O ANOVAT pANks | Whitney Wallis
Assumptions
Markedly
Violated
Dependent
Variable
Nominal COUNTS | Chi-square McNemay Chi-squa:r%o.l?gg‘?n
(Categorical)
Data

One of the determinants of which statistics to ki@e to do with statistical assumptions
(Morgan and Griego, 1998). If the dependent vagiabl approximately distributed and
measured on a scale that at least approximatewahtéata, the researcher can use the
parametrict test. If these assumptions are markedly violatede should use a
nonparametric test as shown in Table 5.50 (Morgah@riego, 1998).
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5.3.1 Statistics with respect to gender

When we compare Academic Degree, In Which Departr{fdusiness Line) the Sample
working, and the Position in Company (all dependariables) with respect to Gender
(independent variable), we used a nonparametriovalgat of the t Test which is Mann-
Whitney as all these variables are accepted anairdi is also preferred to applyest just

to compare the results of different tests, if théads accepted to be approximately interval.

The fist table Ranks shows the mean or averages fanknales and females on each of the
three dependent variables. The program ranks 284 afd 233 samples from highest to
lowest so that, in contrast to typical ranking @dare, a high mean rank indicates the
group scored higher.

Table 5.51 Ranks with respect to gender

Ranks

SI7 Sex N Mean Rank | Sum of Ranks

SI8 Academic Degree Female 65 123,98 8058,50|
Male 169 115,01 19436,50
Total 234

SI5 Business Line Female 65 121,77 7915,00|
Male 166 113,74 18881,00
Total 231

Sl4 Position in Company Female 65 138,30 8989,50|
Male 168 108,76 18271,50
Total 233

The Test Statistics table provides the Mann-Whitblegnd the approximate significance
level orp. Here we should note that, the mean ranks of émelgr differ significantly on
Position in Company but not on Academic Degree wsiess Line. Having a higher mean

rank of Position in Company means females are wigrki lower ranks than males.
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Table 5.52 Independent samples t test

Test Statistics

a

SI8 Academic Degree

SI5 Business Line

Sl4 Position in Company

Mann-Whitney U
Wilcoxon W
VA

Asymp. Sig. (2-tailed)

5071,500
19436,500
-1,028
,304

5020,000
18881,000
-,854
,393

4075,500
18271,500
-3,197

,001

a. Grouping Variable: SI7 Sex

When independent samplédest was applied to the same data with the acceptah

assumption that the dependent variable is apprdeignanormally distributed and

measured on a scale that at least approximatesahtiata.

The first table shows descriptive statistics fondgr with respect to other variables. Means

for SI8 and SI5 are very close to each other beir tstandard deviation is similar only in

SI8. SI5 has different standard deviation for gendst like S14, which has also different

means.

Table 5.53 Descriptive statistics for gender

Group Statistics

SI7 Sex N Mean Std. Deviation | Std. Error Mean
SI8 Academic Degree Female 65 2,86 747 ,093

Male 169 2,76 ,750 ,058
SI5 Business Line Female 65 3,58 1,629 ,202

Male 166 3,62 1,287 ,100
Sl4 Position in Company Female 65 3,40 ,862 , 107

Male 168 2,88 1,149 ,089

The second table provides two statistical tests.firkt is Levene test for the assumption

that the variances of the two groups are equak. tést does not have a value less than or

equal to 0.05 which means ‘it is not significaras(n S18), the assumption is not violated

and values for “equal variances assumed” line aegl fior the t test and related statistics.
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However, if Levene’s F is statistically significafats in SIS and Sl4), then variances are
significantly different and the assumption of equaliances is violated. In these cases, the

“equal variance not assumed” lines are used.

The results can be stated as:
t(232)=0,898, p=0,370; Although the assumptionasviolated for equality of variances,

there is no difference on the means of SI8 forigpents in the two groups.

t(97)=-0,159, p=0,874; Although the assumptionas violated for equality of variances,

there is no difference on the means of SI5 forigigeints in the two groups.

Table 5.54 Independent samples test for gender

Independent Samples Test

Levene's Test
for Equality of

Variances t-test for Equality of Means
M std. | 95% Confidence
. ean
i S|g (2_ . Error Intel’val Of the
F Sig. t df tailed) Differen Differen Difference
ce

ce Lower | Upper

sis Equal variances |14 | 704 | 898 | 232 | ,370 | 008 | 109 | -117 | 314
. assumed
Academic _

Degree  Equal variances 900 [116,529 370 | 008 | ,109 | -118 | 314
not assumed

sis Equal variances |15 35| 001 | -176 | 229 | 860 | -036 | 203 | -437 | 365
. assumed
Business )

Line Equal variances 159 | 96,847 | 874 | -036 | 225 | -483 | 411
not assumed

sla Equal variances | ¢ oo5 | 004 | 3337 | 231 | 001 | 525 | 157 | 215 | 835
.. . assumed
Position in )

Company ~Equal variances 3,779 |154,183| ,000 | 525 | ,139 | ,251 | ,799
not assumed

t(154)=3,779, p=0; The assumption is violated fquadity of variances, thus, “equal
variances not assumes” values are used. The inspexdtthe two group means indicates
thatthe average value for position in company of females significantly higher than
average value for position in company of maleThe difference between the means is
0,525 points on a 4 point test. The positive sigiidates that the first group (female) has
the higher average score. The 95% confidence mitéells us that 95 times out of 100 the
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true (population) difference will fall between 0R%oints and 0,799 points. As an
additional information; if both the “upper” and Wer” bounds have the same sign (either

+ or -) we know that the difference is statistigaignificant.

The choices for SlI4 Position in Company was: 1. Mgnagement (CEO, Executives,
Director or Managers direct reporting to CEO), Z2ni®r Management (Managers
reporting to Top Management), 3: Middle Managem@hanagers reporting to Senior
Management) and 4: Other. As, higher value fortjmwsin company indicates lower
levels at organizational hierarchy, average vatuePsition in Company of female being
significantly higher than average value for Positio Company of male, indicates female
professionals are at lower levels relative to mpatefessionals in the organizational

hierarchy.

The analysis of Mann-Whitney U test with Gender susr professional life of:

a) total, b) in the sector, c) in the final compathe following results were obtained:

There is a significant difference in Years in trext®r with respect to Gender. Males have

higher mean rank meaning higher years of experignttee sector.

Table 5.55 Ranks with respect to gender and experice

Ranks

SI7 Sex N Mean Rank | Sum of Ranks

SI1 Years as a professional Female 64 104,02 6657,00
Male 162 117,25 18994,00
Total 226

SI2 Years in this sector Female 63 96,52 6081,00
Male 159 117,43 18672,00
Total 222

SI3 Years in this company Female 62 97,88 6068,50
Male 156 114,12 17802,50
Total 218

Test Statistics 2
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Table 5.56 Independent samples test for experience

Sll Yearsasa | SI2 Yearsinthis | SI3 Years in this
professional sector company
Mann-Whitney U 4577,000 4065,000 4115,500
Wilcoxon W 6657,000 6081,000 6068,500
Z -1,404 -2,247 -1,792
Asymp. Sig. (2-tailed) ,160 ,025 ,073

a. Grouping Variable: SI7 Sex

strategic plans than limited companies.

5.3.2 Statistics with respect to Company Type

they are more formalized than limited companies.

When we compare factors evaluated in the previoa$yais with respect to company type

(only for those corporate or limited, omitting otjye¢he following results obtained:

There is a significant relation between Time Spa8toategic Plan and the company type,

with corporates having higher mean rank -meaninggdo periods- for time span of

Also, for Formalization factor, the mean rank valwee higher for corporates meaning

Table 5.57 Ranks with respect to company type

Ranks
Legal Status N Mean Rank | Sum of Ranks
Time Span of Strategic Plan Corporate 119 76,04 9048,50
Limited 26 59,10 1536,50
Total 145
KME_F3_Formalization Corporate 200 140,68 28137,00
Limited 64 106,92 6843,00
Total 264
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Table 5.58 Independent samples test for companypg

Test Statistics *

Time Span of Strategic Plan KME_F3_Formalization
Mann-Whitney U 1185,500 4763,000
Wilcoxon W 1536,500 6843,000
Z -2,018 -3,100
Asymp. Sig. (2-tailed) |,044 ,002

a. Grouping Variable: Legal Status

5.3.3 Statistics with respect to Foreign Partnership

The mean rank of foreign partnership differs siigaifitly on the factors in the table below.
This means that, when there is foreign partnerdoipndation years go further back in
time (the age of the company is higher); and foritted other dependent variables, they
have higher values (more positive responses).

Table 5.59 Ranks with respect to foreign partnersp

Ranks

Foreign
Partner N Mean Rank | Sum of Ranks

Foundation Year defined with range Yes 93] 176,58 16422,0
No 177 113,92 20163,01
Total 270

MD_F1_Competitive_intensity Yes 104 163,30 16983,0
No 186 135,55 25212,01
Total 290

MD_F2_Dynamism Yes 104 166,04 17267,5
No 186 134,02 24927,51
Total 290

BS_F1 Yes 104 170,58 17740,0
No 184 129,76 23876,01
Total 288

KME_F3_Formalization Yes 96) 147,61 14170,5
No 173 128,00 22144,51
Total 269

NPDC_F1_NPD Capability Yes 94 143,84 13520,5
No 164 121,248 19890,51
Total 258
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Table 5.60 Independent samples test for foreign paership

Test Statisticg

Foundation| MD_F1_ NPDC_F1

Year defined Competitive] MD_F2_ KME_F3_ _NPD

with range intensity | Dynamism BS_F1 [Formalizatior] Capability
Mann-Whitney U 4410,00 7821,00 7536,50 6,856E3 7093,50 6360,501
Wilcoxon W 20163,00¢ 25212,00¢ 24927,50 2,388E4 22144,50( 19890,50
z -6,458 -2,711 -3,123 -4,003 -1,993 -2,344
Asymp. Sig. (2| o9 ,007 ,002 ,000 ,046 ,019
tailed)

a. Grouping Variable: Foreign Partner

5.3.4 Statistics with respect to Number of Employees

There are six different groups in number of empésyand group 2 (11-50 employees) and
group 6 (1000+ employees) both have the same nuofibesponses, 43. As the groups are
representing very different types of companiesy tiwere chosen for this analysis, and the

following results were obtained.

Collaboration has a higher mean rank in Group 8 tBeoup 6 and this is the only variable
that they are leading. All of the other variableshe table have higher mean ranks in
Group 6 (bigger company with 1000+ employees) tBevup 2. Among them, it worth to
mention; NPD Capability and Financial Performarmebig companies (Group 6)
supersede small ones (Group 2)
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Table 5.61 Ranks with respect to number of emplopgs

Ranks

Number of
Employees N Mean Rank | Sum of Ranks

Foundation Year defined with 11-50 40 33,94 1357,5

range 1000+ 38 45,36 1723,5
Total 78

BS_F1 11-50 43 33,52 14415
1000+ 43 53,49 2299,5
Total 86

KME_F1_Collaboration 11-50 38 45,25 1719,5
1000+ 41 35,13 1440,5
Total 79

KME_F2_Learning 11-50 38 34,41 1307,5
1000+ 41 45,18 1852,5
Total 79

KME_F4_Direction and 11-50 37| 33,77 1249,5

performance information 1000+ 41 44 67 18315
Total 78

NPDC_F1_NPD Capability =~ 11-50 33 29,24 965,0(
1000+ 40 43,40 1736,0
Total 73

PCP_F1_ Financial 11-50 32 23,50 752,0(

Performance 1000+ 39 46,24 1804,0
Total 71

Table 5.62 Independent samples test for number eimployees

Test Statisticg

. KME_F4

Foundation = = NPDC_F1 | PCP_F1_

Year defined BS_F1 KME—Fl.— KME—'.:Z— Direction and NPD Financial

with range Collaboratior) Learning performqnce Capability | Performancd

information

Mann-Whitney U 537,500 495,50( 579,500 566,50( 546,50( 404,00( 224,00
Wilcoxon W 1357,50( 1,442E3 1440,50¢ 1307,50( 1249,50 965,00( 752,00
Z -2,351 -3,7164 -1,964 -2,094 -2,145 -2,847 -4,649
Asymp. Sig. | 1q ,000 |,050 036 032 ,004 ,000
(2-tailed)

a. Grouping Variable: Number of Employees

When the same test was run by changing Group 2 @itup 3 (51-100 employees) and
keeping Group 6 (1000+ employees); only four of dbeve seven variables calculated to

have different mean ranks significantly.
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Table 5.63 Independent samples test for number eimployees — Groups 2 and 3

Test Statistics

. KME_F4_
Foundation KME_F1_ |KME_F2_| Direction and| NPPCFL_ [ PCP_F1_
Year defined BS F1 - . NPD Financial
. — ~|Collaboratior] Learning | performance i
with range - . Capability | Performancd
information

Mann-Whitney U 1756,500 | 1,688E8 1389,500 1936,50( 1611,000 1809,00p 1591,3Jp0
Wilcoxon W 7321,500 | 7,683H3 2250,500 7396,50( 6967,000 6960,00p 6641,dJo0

VA -1,137 -2,688 -3,339 -,862 -2,234 -,967 -1,694

Asymp. Sig. (24 555 007 001 389 025 334 ,090

tailed)

a. Grouping Variable: Number of Employees

5.3.5 Statistics with respect to Business Lines

The respondents were asked in which Business lhieg twere working with choices:
b) After RBRi@-Huct
e) Other.

a) Marketing/Sales, Sales Service, «¢) Development,

d) Software (coding, etc.),

When the analyses were run for a-c, a-d, and healfdllowing results obtained. As there

were only 12 responses to after sales serviceattalysis was not applied to it.

Respondents working in Marketing/Sales department thigher mean rank values than
those in R&D/Product Development department. Whencempare Marketing/Sales with
Software department, KME_F1_Collaboration and PQPHmancial
variables dropped but this time MD_F1_Competitiod &KME_F6_IT variables entered
the variables that have significant mean rank obfiees. To further the analysis, when

Performance

R&D and Software were compared no significant défeces obtained.
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Table 5.64 Ranks with respect to business lines

(9]

Ranks
SI5 Business Line N Mean Rank | Sum of Ranks
BS_F1 Marketing/Sales 36 40,44 1456,0
R&D / Product Development 31 26,52 822,0(
Total 67
KME_F1_Collaboration Marketing/Sales 36 38,68 1392,5
R&D / Product Development 31 28,56 885,5(
Total 67|
KME_F2_Learning Marketing/Sales 36 39,26 14135
R&D / Product Development 31 27,89 864,5(
Total 67
KME_F4_Direction and Marketing/Sales 36 41,56 1496,0
performance information g p / product Development 31 25,23 782,0(
Total 67
KCP_F1_Socialization Marketing/Sales 36 40,39 1454,0
R&D / Product Development 30| 25,23 757,0(
Total 66)
KCP_F4_Internalization Marketing/Sales 36 39,85 14345
R&D / Product Development 31 27,21 843,5(
Total 67
PCP_F1_Financial Performanbdéarketing/Sales 36 37,69 1357,0
R&D / Product Development 29 27,171 788,0(
Total 65|
Table 5.65 Independent samples test for businessds
Test Statistic$
KME_F4_
BS F1 KME_Fl__ KME_I_:Z_ Direction and KC_P__Fl__ KCP__F4__ I_DCP_Fl_Finar
- Collaboratior] Learning | performanceg Socializatior] Internalizatior] ial Performanc
information
Mann-Whitney U 326,00( 389,500 368,50( 286,00( 292,00( 347,500 353,00
Wilcoxon W 822,00( 885,500 864,50( 782,00( 757,00( 843,500 788,00
4 -2,923 -2,133 -2,39¢ -3,46( -3,207 -2,664 -2,243
gs”)é rg)'[" Sig- 1003|033 017 ,001 ,001 ,008 025

a. Grouping Variable: SI5 Business Line
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Table 5.66 Ranks with respect to business lines

Ranks
SI5 Business Line N Mean Rank [ Sum of Ranks
MD_F1_Competitive intensity Marketing/Sales 36 68,39 2462,0
Software Development 80 54,05 4324,0
Total 116
BS_F1 Marketing/Sales 36 68,19 2455,0
Software Development 80, 54,14 4331,0
Total 116
KME_F2_Learning Marketing/Sales 36 69,93 2517,5
Software Development 79 52,56 41525
Total 115
KME_F4_Direction and Marketing/Sales 36 70,54 2539,5
performance information Software Development 79 52,28 4130,5
Total 115
KME_F6_IT Marketing/Sales 36 67,29 24225
Software Development 79 53,77 42475
Total 115
KCP_F1_Socialization Marketing/Sales 36 72,78 2620,0
Software Development 79 51,27 4050,0
Total 115
KCP_F4_Internalization Marketing/Sales 36 67,06 24140
Software Development 79 53,87 4256,0
Total 115
Table 5.67 Independent samples test for businessds
Test Statistic$
MD_F1 KME_F4_
Comaetiti_ve BS_F1 KLME_I_:Z_ Direction anq KME_F6 KC_P__Fl__ KCP__F4__
intensity earning performqnce T Socializatior]Internalizatior
information
Mann-Whitney Ul  1084,00¢ 1,091EJ 992,50( 970,504 1087,50 890,00( 1096,00
Wilcoxon W 4324,00¢ 4,331EJ 4152,50 4130,50 4247,50:1 4050,00 4256,001
4 -2,13 -2,087 -2,599 -2,746 -2,023 -3,221 -1,976
gs”)é rg)'[" Sig- (- | 933 037 ,009 ,006 043 ,001 048

a. Grouping Variable: SI5 Business Line
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5.3.6 Statistics with respect to Position in the Company

The respondents were asked to state their levehirwithe company as a)op
Management, b)Managers reporting to Top Management, ¢) Employegerting to
Managers, dEmployees, other. When analysis were run withise¢hgroups, it was found
that the groups a-b, b-c, and, c-d had no sigmficaean differences. Top Management
and Employees Reporting to Managers have significaman differences in
KME_F1_Collaboration, KME_F5_T-shaped Skills, KME _HT, and

KCP_F2_Extenalization, where in all cases, Top Manaent is more positive.

Table 5.68 Ranks with respect to position in theaempany

Ranks
Sl4 Position in Company N Mean Rank | Sum of Ranks
KME_F1_Collaboration Top Management 36 60,89 2192,0(
Direct Reporting to Senior 65 45,52 2059,0
Management
Total 101
KME_F5_T-shaped Skills Top Management 36 59,43 2139,5(
Direct Reporting to Senior 65 46,33 30115
Management
Total 101
KME_F6_IT Top Management 36 60,47 2177,0(
Direct Reporting to Senior 65 45,75 2074.0
Management
Total 101
KCP_F2_Extenalization Top Management 36) 61,31 2207,0(
Direct Reporting to Senior 65 45,29 29440
Management
Total 101

Table 5.69 Independent samples test for positioms the company

Test Statistic$

KME_F1 Collabd KME_F5_T- KCP_F2_Extena
ration shaped Skills | KME_F6_IT zation
Mann-Whitney U 814,00( 866,50( 829,00( 799,00
Wilcoxon W 2959,00 3011,50 2974,00 2944,000
Z -2,534 -2,164 -2,428 -2,634
Asymp. Sig. (2-tailed) ,011 ,030 ,015 ,008

a. Grouping Variable: Sl4 Position in Company
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When Top Management is compared with Employeesmatanagement position, three
new variables entered to the solution when compartddthe previous analysis. These are
KME_F3_Formalization, KME_F4 Direction and Performoa information and
PCP_F1 Financial Performance. Employees thought #amalization is higher,
Direction and Performance information is lower &idancial Performance is better with

respect to Top Management.

Table 5.70 Ranks with respect to position in theammpany

Ranks

S|4 Position in
Company N Mean Rank | Sum of Ranks

KME_F1_Collaboration Top Management 36 86,36 3109,0]
Other 107 67,17 7187,0
Total 143

KME_F3_Formalization Top Management 36 59,82 2153,5]
Other 107 76,10 8142,5
Total 143

KME_F4_Direction and Top Management 36 88,11 3172,0

performance information Other 108 67.3d 7268.0
Total 144

KME_F5_T-shaped Skills Top Management 36 85,26 3069,5]
Other 108 68,25 7370,5
Total 144

KME_F6_IT Top Management 36 90,046 3242,0]
Other 108 66,65 7198,0
Total 144

KCP_F2_Extenalization Top Management 36 85,06 3062,0]
Other 107 67,61 7234,0
Total 143

PCP_F1_Financial Performand®p Management 36 58,65 2111,5]
Other 105 75,23 7899,5
Total 141
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Table 5.71 Independent samples test for positioms the company

Test Statisticg

KME_F4_
KME_F1_ | KME_F3_ |Direction an{ "ME_F>_|kme Fe | KCP_F2_ | PCP_FL_
- e T-shaped Externalizatig Financial
Collaboratior] Formalizatior performance . IT
- . Skills n Performancd
information
Mann-Whitney U 1409,00 1487,50 1382,00¢ 1484,50¢ 1312,00 1456,00( 1445,501
Wilcoxon W 7187,00 2153,50 7268,00¢ 7370,50¢ 7198,00 7234,00( 2111,50
z -2,416 -2,054 -2,612 -2,131 -2,925 -2,193 -2,121
Asymp. Sig. (2- | 516 ,040 ,009 ,033 ,003 ,028 ,034
tailed)

a. Grouping Variable: Sl4 Position in Compi

When we do analysis in between Senior ManagemehEamployees other than
managerial positions, the only significant mearkrann Direction and Performance
information, as Senior Managers thought that, dase better than other employees

thought.
Table 5.72 Ranks with respect to position in theaempany
Ranks
S|4 Position in Compan N Mean Rank | Sum of Ranks
KME_F4_Direction and Senior Management 28 90,39 2531,0
performance information Other 108 62,82 6785.0
Total 136

Table 5.73 Independent samples test for position the company

Test Statistic$

KME_F4_Direction and
performance information

Mann-Whitney U 899,00
Wilcoxon W 6785,000
Z -3,321

Asymp. Sig. (2-tailed) |],001
a. Grouping Variable: Sl4 Position in Company
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5.4 Basic Associational Statistics
5.4.1 Correlations

The correlations are examined to see linear relships between the variables or
constructs. The presentation of the correlatiorffments begins with those between the
constructs of each of the variables. The Pearsomlation is a parametric statistic used
when both variables are at least interval scalecalse the data is ranked or when other
assumptions (such as normality of the data) ar&exédy violated, nonparametric analysis
should be applied equivalent of the Pearson cdivelaoefficient (such as Spearman’s rho
or Kendall's tau). The Kendall's tau is said to Ideéth ties in a better way than the
Spearman rho. The data in this research is accegstextdinal, however, it is possible to
accept them to be at least approximately interMadrgan and Griego, 1998). For factors

derived in the previous chapters of this reseasdt,for Pearson correlation is applied.

In order to determine if there exist any correlagidoetween factors, the Pearson product-
moment correlation coefficient (r) was conductedndiicates the degree that quantitative
variables are linearly related in a sample. ThaiBaance test for (r) evaluates whether
there is a linear relationship between the twoaldées. The statistical test used in this part
of the study was Pearson's correlation coeffici€he significance level was set initially at

p < ,05. As there are 18 variables, the correlatioecome 153 and the odds that at least
one could be statistically significant by chancésgeery high. The Bonferroni correction
applied to be conservative as it is designed tg kbe significance level at 0,05 for the
whole study. Thus, the new value for p become%/09B = 0,000327. Table 5.74 displays

all the factors in one table.
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Table 5.74 - Pearson correlation coefficients for&ctors

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 | Competitive Intensity 1,00
2 | Dynamism 0,35 | 1,00
3 | Product Uncertainty 0,44 | 0,29 | 1,00
4 | Business Strategies 1,00
5 | Mutual Trust 1,00
6 | Learning 0,34 | 0,48 | 1,00
7 | Formalization 0,36 0,41 | 1,00
8 | Centralization 0122' 1,00
9 | Dir and Perf Info 0,34 | 0,49 | 0,52 | 0,38 0’25' 1,00
10 | T-shape skills 0,33 | 0,46 | 0,58 | 0,36 0,58 | 1,00
11 | IT Support 0,340,551 0,41 | 0,45 0,53 | 0,64 | 1,00
12 | Socialization 0,21 |0,43|0,53|0,55| 0,36 0'2:; 0,60 | 0,59 | 0,61 | 1,00
13 | Externalization 0,33 0,54 | 0,55 | 0,30 0'25; 0,53]0,53|0,56 | 0,76 | 1,00
14 | Combination 0,38 | 0,35 | 0,46 | 0,52 0,48 | 0,52 | 0,58 | 0,65 | 0,66 | 1,00
15 | Internalization 0,37 | 0,46 | 0,56 | 0,39 051055058 0,72|0,79 | 0,70 | 1,00
16 | NPD Capability 0,53 042 | 0,42 | 0,38 0,37 0,43 0,43|0,56|0,51|0,58|0,55| 1,00
17 | Financial Performance 0,50 | 0,29 | 0,31 | 0,29 0,23 0,27 | 031|037 | 0,32 | 0,37 | 0,35 | 0,68 | 1,00
18 | Qualitative Performance 0,46 | 0,46 | 0,44 | 0,35 0,37 0,39 | 0,42 | 056|053 |055|055|0,74 | 0,65

All correlations are significant at the 0.05 level (2-tailed) with Bonferroni correction 0,05/153=0,00033
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5.5 Hypotheses Test Results
5.5.1 Path Analysis

The hypotheses developed in this research weredtdst utilizing structural equations
modeling (SEM) and AMOS 16.0 used as the statisttdiware to test the causal
relationships in addition to SPSS 16.0. AMOS (Asadyf Moment Structures) is an easy-
to-use software for visual SEM. With this tool, theodel could be quickly specified,
viewed, and modified graphically using simple dnagvitools. After the model specified
graphically, the software performed the computai@nd displayed the results both
graphically and in text form. Table 5.75 contaihe tmportant statistical findings of the
AMOS output. The table summarizes the values thatewound as the results in path
analysis for each hypothesis. These results aedplained in details in the following

pages.
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Table 5.75 - Parameter Estimates for Measurement Raionships and Causal Paths

b t
Competitive Intensity | Business Strategies 0,165 625
Dynamism Learning 0,136 3,004 **
Product Uncertainty Socialization 0,077 2,150 *
Business Strategies Mutual Trust 0,198 3,384 **
Business Strategies Learning 0,329 5,999 p**
Business Strategies Formalization 0,35p 6,463 [***
Business Strategies Dir. & Perf. Information 0,33b 6,142 ***
Business Strategies T-shaped Skills 0,321 5,864] *¥**
Business Strategies IT Support 0,328 5,990 p**
Business Strategies Socialization 0,536 8,623 [x**
Business Strategies Externalization 0,471 6,393|***
Business Strategies Combination 0,50b 7,341 [x**
Business Strategies Internalization 0,568 7,326 [***
Business Strategies NPD Capability 0,571 11,071 %
Business Strategies Financial Performance 0,5p8 44977
Business Strategies Qualitative Performang 0,436 , 7408**
Mutual Trust Socialization 0,158 3,842 **
Mutual Trust Externalization 0,17 4,517 *4*
Mutual Trust NPD Capability 0,276 4,874 *H*
Mutual Trust Financial Performance 0,187 3,083 **
Mutual Trust Qualitative Performance 0,328 5,978 1*
Learning Socialization 0,31 6,321 **¢
Learning Externalization 0,325 6,474 *¥*
Learning Combination 0,193 3,72 *4*
Learning Internalization 0,386 7,847 *H*
Learning Financial Performance 0,136 2,213 *
Learning Qualitative Performance 0,194 3,505 7**
Centralization Externalization -0,077 -2,379*
Formalization Combination 0,259 6,459 *1*
Formalization NPD Capability 0,246 4,588 *1*
Formalization Financial Performance 0,198 3,394 f**
Formalization Qualitative Performance 0,206 3,925
IT Support Socialization 0,395 7,905 *¥*
IT Support Externalization 0,332 6,515 *f*
IT Support Combination 0,385 7,376 *4*
IT Support Internalization 0,408 8,296 ***
IT Support NPD Capability 0,183 3,161 *4*
Socialization NPD Capability 0,28 ,499 *
Socialization Financial Performance 0,204 3,683 t**
Socialization Quialitative Performance 0,274 6,884 1
Combination NPD Capability 0,302 7,508 *{*
Combination Financial Performance 0,19 3,679 1**
Combination Qualitative Performance 0,236 6,341 {**
NPD Capability Financial Performance 0,705 13,784 ¢
NPD Capability Qualitative Performance 0,652 16,866

#* 1< 0,001; * p<0,01; * p<0,05
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5.5.1.1 Path Analysis for Market Dynamism and Business Striegies

It was hypothesized (Hypothesis 1) that Market Dgisan has a significant positive
impact on Business Strategies. After factor ana)yiree factors were found for Market
Dynamism. The results of path analysis indicaté ampetitive Intensity has positive

relationship with Business Strategies. The patbrdia is displayed in Figure 5.40.

Competitive
Intensity
.16\‘
Market Dynamism Dynamism BS
Product
Uncertainty

Figure 5.40 - Path Diagram for Market Dynamism andBusiness Strategies

5.5.1.2 Path Analysis for Market Dynamism and KM Enablers

The proposed model had no direct relation with MarRynamism and KM Enablers,
hence, no hypothesis were developed for the relsitip among them. However, path
analysis showed that, there is such a relation. #grtbree factors of Market Dynamism,
Dynamism has positive relationship with Learning@8t99% confidence level. The path

diagram for the model is displayed in Figure 5.41.

Competitive Mutual Trust
Intensity
/' Learning
14
Formalization
i Dynamism
Market Dynamism Y Centralization KM Enablers >
Dir and
Perf Info
Product T-shape skills
Uncertainty
IT

Figure 5.41 - Path Diagram for Market Dynamism andKM Enablers
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5.5.1.3 Path Analysis for Market Dynamism and KCP

The proposed model had no direct relation with Mamynamism and KCP, hence, no
hypothesis were developed for the relationship antrem. However, path analysis
showed that, there is such a relation. Product rteiogy has positive relationships with
socialization at 99.99% confidence level. The pditlgram for the model is displayed in
Figure 5.42.

Market
Dynamism

Competitive Dvnamism Product
Intensity y Uncertainty

/ ;

Socialization Extenalization Combination Internalization

Figure 5.42 - Path Diagram for Market Dynamism andknowledge Creation Process
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5.5.1.4 Path Analysis for Market Dynamism and NPD Capability

It was hypothesized (Hypothesis 2) that Market Dgisan has a significant positive

impact on NPD Capability. Although the proposed elodad no factors for Market

Dynamism, after factor analysis, it was found teéhthree factors. The results indicate no

relationship between any of the factors of Markgnh@mism and NPD Capability. The

path diagram is displayed in Figure 5.43. Findllypothesis 2 is rejected according to the

path analysis.

Market Dynamism

Competitive
Intensity

Dynamism

_____________ PD Capability

Product
Uncertainty

Figure 5.43 - Path Diagram for Market Dynamism andNPD Capability
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5.5.1.5 Path Analysis for Market Dynamism and Perceived Corpany Performance

It was hypothesized (Hypothesis 3) that Market Dgisan has a significant positive
impact on Perceived Company Performance. The sesuicate no relationship between

any factors of Market Dynamism and Perceived Comgarformance. The path diagram
is displayed in Figure 5.44. Finally, Hypothesis 3ejected.

Market Dynamism

Competitive .
P . Dynamism Prodw.:t
Intensity Uncertainty
T T
‘I \\‘W(Jr \\X, l:
! FE PR i
'1‘ 7 ‘\x/’ ~ If
i s 7 T ~ i
1 e -~ . ~ !
- - . \ !
Y ¥ & A A ¥
Financial Qualitative
Performance Performance

Figure 5.44 - Path Diagram for Market Dynamism andPerceived Company Performance
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5.5.1.6 Path Analysis for Business Strategies and KM Enabite

It was hypothesized (Hypothesis 4) that Businesat&jies would positively affect each
component of KM Enablers (i.e., mutual trust, léagnparticipating in boundary spanning
structures, direction and performance informaticentralization, formalization, t-shaped
skills, IT quality, and IT support). Business &gies was measured by means of KM
Enablers according to the EFA and CFA results. sThdicates a positive relationship
between Business Strategies and six factors or KibEers (mutual trust, learning,
direction and performance information, formalizatid-shaped skills, and IT) at 99.99%
confidence level. The path diagram for the modélisplayed in Figure 5.45. Hypothesis 4

with a, c, f, g, h, and j are accepted.

Business Strategies

19 33 / . 32 33

Mutuial Trust Learning Dir and Perf Info || Centralization || Formalization T-shape skills T

=T

Figure 5.45 - Path Diagram for Business Strategiend KM Enablers
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5.5.1.7 Path Analysis for Business Strategies and KCP

It was hypothesized (Hypothesis 5) that Businesat&jies have a significant positive
impact on KCP. The results indicate positive relaghips between Business Strategies and
all four factors of KCP at 99.99% confidence levEhe path diagram is displayed in
Figure 5.46. Finally, Hypothesis 5 is acceptedafdp, ¢ and d.

Business

Strategies

36 471 = soswe OB

‘Externalization‘ ‘ Combination H Internalization ‘

Socialization

Figure 5.46 - Path Diagram for Business Strategieend Knowledge Creation Process

5.5.1.8 Path Analysis for Business Strategies and NPD Capéiby

It was hypothesized (Hypothesis 6) that Businesat&jies have a significant positive
impact on NPD Capability. The results indicate pesirelationship between Business
Strategies and NPD Capability at 99.99% confiddacel. The path diagram is displayed
in Figure 5.47. Finally, Hypothesis 6 is accepted.

Business
Strategies

571

NPD Capabilities

Figure 5.47 - Path Diagram for Business Strategieend NPD Capabilities
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5.5.1.9 Path Analysis for Business Strategies and Perceiv&bmpany Performance

It was hypothesized (Hypothesis 7) that Businesat&jies have a significant positive
impact on Perceived Company Performance. The sesullicate positive relationships
between Business Strategies and both factorBenteived Company Performanceat
99.99% confidence level. The path diagram is digdain Figure 5.48. Finally,
Hypothesis 7 is accepted.

Business
Strategies

1 436 %

Financial Qualitative
Performance Performance

Perceived
Company
Performance

Figure 5.48 - Path Diagram for Business Strategiemd Perceived Company Performance
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5.5.1.10Path Analysis for KM Enablers and KCP

It was hypothesized (Hypothesis 8) that KM Enableaild positively affect KCP. The
results indicate positive relationships betweendigcof KM Enablers and KCP at 99.99%
confidence level. Mutual trust has relationshipghwsocialization and externalization,
learning and IT have relationships with all fourcttas of KCP, centralization has
relationship with externalization, and formalizatibas relationship with combination. The
path diagram is displayed in Figure 5.49. FinaHypothesis 8 is accepted for aa, ab, ca,
cb, cc, cd, eb, fc, ja, jb, jc, and |d.

Mutual Trust [ —— ,16
0000 | 7 Socialization
31

Learning \
A7

Dir and Perf Info

J

Extenalization

Centralization

KME

Formalization

Combination

T-shape skills

N N
Internalization

Figure 5.49 - Path Diagram for KM Enablers and Knowedge Creation Process
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5.5.1.11Path Analysis for KM Enablers and NPD Capability

It was hypothesized (Hypothesis 9) that KM Enablemsuld positively affect NPD
Capabilities. The results indicate positive relasioips between factors of KM Enablers
and NPD Capability at 99.99% confidence level. €hfactors of KM Enablers, mutual
trust, formalization and IT have positive relatibips between them and NPD Capabilities
at 99.99% confidence level. The path diagram ferrttodel is displayed in Figure 5.50.
Finally, Hypothesis 9 is accepted for a, f and j.

Mutual Trust

NPDC

Figure 5.50 - Path Diagram for KM Enablers and NPDCapabilities
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5.5.1.12Path Analysis for KM Enablers and Perceived Companyerformance

The proposed model had no direct relation with KiklaBlers and Perceived Company
Performance, hence, no hypothesis were developedhf correlation among them.
However, path analysis showed that, there is sudielation. Three factors of KM
Enablers, have positive relationships between thathPerceived Company Performance
at 99.99% confidence level. Mutual trust, learnangd formalization have relationships
with both Qualitative Performance and Financialfétenance. The path diagram for the

model is displayed in Figure 5.51.

Mutual Trust

Learning \
By Financial
/ Performance
Dir and Perf Info 20
33
c . 19
KME entralization
Qualitative
Performance

Formalization

T-shape skills

Figure 5.51 - Path Diagram for KM Enablers and Pereived Company Performance
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5.5.1.13Path Analysis for KCP and NPD Capability

It was hypothesized (Hypothesis 10) that KCP wqudditively affect NPD Capabilities.
The results indicate positive relationships betwketors of KCP and NPD Capability at
99.99% confidence level. Among four factors, soz@lon and combination have positive
relationships at significant levels which are digq@d in the path diagram in Figure 5.52 -
Path Diagram for KC Process and NPD CapabilitiEmally, Hypothesis 10 is accepted
foraand c.

Socialization

Externalization|

KCP

Combination

Internalization

Figure 5.52 - Path Diagram for KC Process and NPD &pabilities
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5.5.1.14Path Analysis for KCP and Perceived Company Perforrance

The proposed model had no direct relation with K@Rd Perceived Company

Performance, hence, no hypothesis were developedhf correlation among them.

However, path analysis showed that, there is sueaion. Two factors of KCP, to name

them, socialization and combination have positelatronships between them and the two
factors of Perceived Company Performance at 99.€@88tdence level. Despite a standard
regression analysis which checks if the proposé&tioes are valid or not, SEM analysis

has the power to indicate new relations among bbesa This is also true in this case, so
the path diagram for the model is displayed in Fega53.

J Socialization 2wl Qualitative

Performance

236wk

0 Externalization|

Perceived
Company
Performance

Combination 204w

L1500 \ . n
Financial

Performance

JInternalization]

Figure 5.53 - Path Diagram for KC Process and Peroged Company Performance
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5.5.1.15Path Analysis for NPD Capability and Perceived Comany Performance

It was hypothesized (Hypothesis 11) that NPD Cdjiisi would positively affect each
component of Perceived Company Performance (MapPeformance, Product/Service

Performance, Financial Performance).

After factor analysis, the components of Perce@edhpany Performance were grouped in
two factors: Financial Performance and QualitatRerformance. The results indicate
positive relationships between NPD Capability an factors of Perceived Company
Performance at 99.99% confidence level. The pagrdm for the model is displayed in
Figure 5.54. Finally, Hypothesis 11 is accepted.

Qualitative
Performance

F5 *H*

Perceived
Company
Performance

NPD Capability

\ Financial

Performance

Figure 5.54 - Path Diagram for NPD Capability and Rrceived Company Performance
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5.6 SEM Models
5.6.1 The Draft Model

Path Analysis for each construct analyses theioelstiips within themselves. They were
combined to form an overall model and this modeldpicted in Figure 5.55 - SEM Model
1. The model had 188 variables with 85 of them nlesk variables and 103 unobserved
variables. The number of exogenous variables wasr@b the number of endogenous
variables was 99. For the computation of the degmefreedom, number of distinct
sample moments was 3,740 and number of distin@npeters to be estimated was 299,

which give degrees of freedom 3,441.

When the model was run in AMOS, it consumed enosmmmputation power to do all
iterations and prepare the output. The result e default model wasThe model is
probably unidentified. In order to achieve idemtfility, it will probably be necessary to
impose 31 additional constrairitsThe model was unidentified, so no statistigalalue for
chi-square and degree of freedom could be calallate
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Figure 5.55 - SEM Model 1
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5.6.2 Revised Models for SEM

As discussed in the previous chapters, an acceptaivhber of samples for any model are
10 for each variable. With 188 variables in the glpd minimum of 1880 valid responses
for the instrument would be fine to make statidlyceeliable calculations. The sample size
in this research is 294, and thus, either the nurobeesponses should be increased or the

model had to be simplified.

Instead of having each item and factors in the rhasl@ariables, constructs were taken as
variables in the revised model. Then, the pathrdimagwas formed in accordance with the

values in Table 5.75 and the detailed model reptedean Figure 5.56.
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Figure 5.56 - SEM Model 2 — Constructs as Variables

Figure 5.56 depicts a regression model with 18 mfesevariables. When this model was
run in AMOS, a local minimum was achieved with Ghuare value of 1,057.068 with
degrees of freedom 100, and probability level 0.@%)p level is less than 0.05, the model
was rejected to be a SEM model (Hair et al.,, 1998)his statistic shows that the
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differences of the predicted and actual matrices significant, indicative of non-
acceptable fit. So, no need to check for the otjmwdness of fit indexes. It can be

concluded that this model is not valid.

Achieving a minimum in AMOS indicates a statisticabdel which can be improved,;
hence, the output file was inspected for possimlerovements in the model. The level of
significance for regression weight was used as kitng to eliminate any connections
between two variables. In the regression weighiefaall connections with a probability
value more than 0.05 were dropped from the modek p value in the regression weights
table indicates the probability of getting a caficatio as large as the indicated CR
(Critical Ratio) value in absolute terms is lesarthhe indicated p value. This can be also
stated as; the regression weight for variable 1the prediction of variable 2 is
significantly different from zero at the indicatpdevel (two-tailed). The simplified model

is depicted in Figure 5.57.

264
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Figure 5.57 - SEM Model 3

When this model was run, minimum was achieved withi-square value of 951.623 and
degrees of freedom of 85, with probability leved£00. Asp level is not higher than 0.05
the model was rejected to be a SEM model.
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5.6.3 The Accepted Model

AMOS has a feature named Modification Indices. $h&ware computes a modification
index for each parameter that is fixed at a constalue and for each parameter that is
required to equal some other parameter. The matific index for a parameter is an
estimate of the amount by which the discrepancygtfan would decrease if the analysis
were repeated with the constraints on that parammetaoved. The actual decrease that
would occur may be much greater. We can rephraseath each time Amos displays a
modification index for a parameter, it also disglay estimate of the amount by which the
parameter would change from its current, constchwvedue if the constraints on it were

removed.

AMOS computes modification indices not only for @aeters that are explicitly
constrained, but also for parameters that are aitlgliassumed to be zero. For example, a

modification index is computed for every covariatitat is fixed at zero by default.

It also computes modification indices for pathst ttha not appear in a model, giving the
approximate amount by which the discrepancy functwould decrease if such a path were
introduced. There are, however, two types of nasteri paths for which Amos does not
compute a modification index. First, Amos does camnpute a modification index for a

nonexistent path which, if introduced, would convan exogenous variable into an
endogenous variable. Second, Amos does not comauteodification index for a

nonexistent path that, if introduced, would createindirect path from a variable to itself
where none already exists. In particular, Amos dw#ssompute a modification index for a
nonexistent path that, if introduced, would conventecursive model to a non-recursive

one.

The model was revised many times according to tbdifiwation indices results, while
inspecting the regression weights table in ordefetiermine any correlation which became
obsolescence. The major modification done was op dbemand’ variable from Market
Dynamism which let ‘Sector’ to be the only one thgppresents it. Thus, the name of this
variable was changed to ‘Market Dynamism (Sectdn)’addition to this, the error terms

for each group were correlated to each other asatetl in the Modification Indices. This
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implies that, the environmental conditions for awgriable were affecting the other
variables in that group. There were no correlatiogtsveen error terms of different groups.
The revised model is displayed in Figure 5.58 - Sbtlel 4 — The Accepted Model.

Chi Square = 80,753
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Figure 5.58 - SEM Model 4 — The Accepted Model
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The model has a Chi-square value of 80.753 ancede@f freedom = 80, with probability
level = 0.455. A9 level is higher than 0.05, it was failed the refecmodel. This statistic
supports that the differences of the predicted aatlial matrices are non-significant,

indicative of acceptable fit.

The goodness of fit (GFI) has a value of 0,977 whscquite high, and adjusted goodness
of fit (AGFI) has a value of 0,944 which is alsaitguhigh. The root mean square residual
(RMSR) indicates that the average residual coioglad,014, is very good as it is below

0,05.

The next type of goodness-of-fit measure assedsesincremental fit of the model
compared to a null model. In this case, the nultdebas hypothesized as a single factor
model with no measurement error. TLI (Tucker Leimdex) and Normed Fit Index (NFI)
are calculated based on the null model chi-squadedagrees of freedom. TLI value 0,997
and NFI value 0,978 exceed the recommended lev@|o®, further supporting acceptance
of the proposed model. CFl (Comparative Fit Index@ppropriate in a model development
strategy or when a smaller sample is availabled®ig 1994). The value 0,999 which is
very close to a perfect fit of 1.0. Lastly, the med chi-square (chi-square/df) has a value
of 1,055. This falls well within the recommendeudks of 1.0 to 2.0.

It can be seen from Table 5.76 - Regression Weiigintthe Accepted Model that, all the
connections between the variables are significe@i(d level. In the table, Estimate stands
for estimate of regression weighthis means that, when Market Dynamism goes up, by
Business Strategies goes up by 0.183. Column tmatdbel SE stands f@tandard error

of regression weighfThe regression weight estimate, 0.183, has alatdrerror of about
0.059. The next column is C.R. whichGsitical ratio for regression weightDividing the
regression weight estimate by the estimate oftaadard error giveg = 0.183/0.059 =
3,087. In other words, the regression weight esens 3,087 standard errors above zero.
The last column is P, which ithe level of significance for regression weighie
probability of getting a critical ratio as large €87 in absolute value is less than 0,01. In
other words, the regression weight for Businesat&gies in the prediction of Market

Dynamism is significantly different from zero aetB,01 level (two-tailed).
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Table 5.76 - Regression Weights for the Accepted Mel

Standard
Regression S.E. C.R. P
Weight
Business Strategies <--- Competitive Intensity 0,10,059 3,087 *H
Learning <--- Dynamism 0,104 0,05 2,419
Socialization <--- Uncertainty 0,093 0,034 2,641
Mutual Trust <--- Business Strategies 0,236 0,057,168  ***
Learning <--- Business Strategies 0,343 0,063 6,302*
girection and_ . - Business Strategies 0,357 0,081 6,548
erformance information
Formalization <--- Business Strategies 0,350 0,056,401 *kk
T-shaped_skills <--- Business Strategies 0,342 0,068,221 b
IT <--- Business Strategies 0,348 0,06 6,352
Socialization <--- Business Strategies 0,106 0,039,708 *
NPDC <--- Business Strategies 0,369 0,041 8,133
Financial Performance <--- Business Strategies 20,16,045 3,325 bl
Socialization <--- Mutual Trust 0,129 0,046 2,808 *
Externalization <--- Mutual Trust 0,165 0,047 3,748 ***
NPDC <--- Mutual Trust 0,220 0,042 4,767
Quialitative Performance <--- Mutual Trust 0,119 3B0 2,694 *x
Socialization <--- Learning 0,226 0,042 4,616 A
Externalization <--- Learning 0,335 0,049 6,279 A
Combination <--- Learning 0,184 0,046 3,761 A
Internalization <--- Learning 0,369 0,051 7,299 A
Socialization <. predonand | 0151 0031 3285
Externalization <--- Formalization -0,122 0,043 048, **
Combination <--- Formalization 0,280 0,048 6,35 A
Socialization <--- IT 0,331 0,045 6,64 *X
Externalization <--- IT 0,339 0,053 6,169 )
Combination <--- IT 0,378 0,05 7,556 *
Internalization <--- IT 0,364 0,054 7,2 X
Quialitative Performance <--- Socialization 0,19103® 4,208 i
NPDC <--- Combination 0,340 0,039 7,254 *
Financial Performance <--- NPDC 0,557 0,051 10,957**
Quialitative Performance <--- NPDC 0,567 0,039 13,64 ***

*+ n<0,001; ** p<0,01; * p<0,05
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5.6.4 Analysis of Results

Model 4 is tested using Structural Equation Modgks described above. Using SEM, the
default model is tested first. As the default moclld not pass the goodness of fit tests,
the model is modified to reach a valid model. Cdesng Model 4 as the accepted model
which had passed all of the goodness of fit tests,will examine the hypothesis once

more in the light of the relations in this model.

5.6.4.1 Hypothesis 1

It was hypothesized that Market Dynamism has aifsigmt positive impact on Business

Strategies. Market Dynamism was found to have thi@gtors and among them

competitive intensity has relationship which can $®en from Figure 5.58 . This

relationship is also mentioned in Table 5.50 whibie relationship has an estimation of
regression weight of 0,177. To explain in a difféaravay, one can say that when
competitive intensity goes up by 1, Business Sgiagegoes up by 0,177. Table 5.50 also
shows that the relationship between competitivensity and Business Strategies is
significant at 0,01. That means the probabilitygefting a critical ratio as large as 3,087 in
absolute value is less than 0,01. In other worlds, regression weight for competitive

intensity in the prediction of Business Strateggesignificantly different from zero at the

0,01 level (two-tailed). Since Market Dynamism haspositive impact on Business

Strategiesye accept Hypothesis 1.

5.6.4.2 Hypothesis 2

It was hypothesized that Market Dynamism has aifstgnt positive impact on NPD
Capability. As can be seen from Figure 5.58 whiah rielationships and their weights are
also summarized in Table 5.50, there is no sigaificrelationship between Market

Dynamism and NPD Capability. See reject Hypothesis 2.

5.6.4.3 Hypothesis 3:

It was hypothesized that Market Dynamism has aifsegnt positive impact on Perceived
Company Performance. As can be seen from Figur@ Bre is no significant

relationship between Market Dynamism and PCPweagect Hypothesis 3.
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5.6.4.4 Hypothesis 4

It was hypothesized that Business Strategies hamgraficant positive impact on KM
Enablers. As can be seen from Figure 5.58, théioekhips between Business Strategies
and six factors of KM Enablers (mutual trust, leagp direction and performance
information, formalization, t-shaped skills, and) Have estimation of regression weights
of 0,236; 0,343; 0,357; 0,350; 0,342; and 0,34Beaetvely. To explain in a different way,
one can say that when Business Strategies goeyg lipdl the mentioned factors of KM
Enablers goes up by the indicated values in theique sentence respectively. Table 5.50
also shows that the relationship between Businéisgefies and the six factors of KM
Enablers are significant at 0,001. One can conclind, the regression weights for
Business Strategies in the prediction of six factof KM Enablers are significantly
different from zero at the 0,001 level (two-taile8)nce Business Strategies has a positive

impact on KM Enablersye accept Hypothesis 4.

5.6.4.5 Hypothesis 5

It was hypothesized that Business Strategies hasigaificant positive impact on
Knowledge Creation Process (KCP). As can be semn ffigure 5.58, the relationships
between Business Strategies and one factor of KoRiglization) has estimation of
regression weight of 0,106. To explain in a difféaresay, one can say that when Business
Strategies goes up by 1, socialization goes up ,Ap680 One can conclude that, the
regression weight for Business Strategies in tleeliption of socialization is significantly
different from zero at the 0,01 level (two-taile@ince Business Strategies has a positive

impact on two factors of KCRye accept Hypothesis 5.

5.6.4.6 Hypothesis 6

It was hypothesized that Business Strategies hsigraficant positive impact on NPD

Capability. As can be seen from Figure 5.58, thaticnship between Business Strategies
and NPD Capability has an estimation of regressiaight of 0,369. To explain in a

different way, one can say that when Business &jieé goes up by 1, NPD Capability
goes up by 0,369. Table 5.50 Model shows that #lationship between Business
Strategies and NPD Capability is significant at0Q,0That means the probability of getting
a critical ratio as large as 8,133 in absolute &#asu0,001. In other words, the regression
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weight for Business Strategies in the predictioNBD Capability is significantly different
from zero at the 0,001 level (two-tailed). SincesiBess Strategies has a positive impact
on NPD Capabilityye accept Hypothesis 6.

5.6.4.7 Hypothesis 7

It was hypothesized that Business Strategies lsagné#icant positive impact on Perceived
Company Performance. As can be seen from Figur8, Sl relationship between
Business Strategies and Financial Performancerfatt®erceived Company Performance
has an estimation of regression weight of 0,158eXmain in a different way, one can say
that when Business Strategies goes up by 1, FiaaRarformance goes up by 0,162.
Table 5.50 also shows that the relationship betwBesiness Strategies and Financial
Performance is significant at 0,001. That meangtbbability of getting a critical ratio as
large as 3,325 in absolute value is 0,001. In otherds, the regression weight for
Business Strategies in the prediction of FinanBiaiformance is significantly different
from zero at the 0,01 level (two-tailed). Since Bess Strategies has a positive impact on
Financial Performance factor oPerceived Company Performance we accept
Hypothesis 7.

5.6.4.8 Hypothesis 8

It was hypothesized that KM Enablers has a sigmificpositive impact on Knowledge
Creation Process (KCP). As can be seen from Figis®, the relationship between factors
of KM Enablers and factors of KCP have the follogviestimation of regression weights:
mutual trust to socialization: 0,129; mutual trist externalization: 0,165; learning to
socialization: 0,226; learning to externalizatidh335; learning to combination: 0,184;
learning to internalization: 0,369; formalizatianéxternalization: -0,122; formalization to
combination: 0,280; direction and performance imfation to socialization: 0,151; IT to

socialization: 0,331 IT to externalization: 0,338 to combination: 0,378; IT to

internalization: 0,364. Table 5.50 also shows thatrelationships between factors of KM
Enablers and factors of KCP are significant at O®ihce factors of KM Enablers have
significant impacts on KCRye accept Hypothesis 8 with a slight modification that, all

impacts are positive except formalization to exaémation which is negative.
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5.6.4.9 Hypothesis 9

It was hypothesized that KM Enablers have significpositive impacts on NPD

Capability. As can be seen from Figure 5.58, thaticrnship between one of the factors of
KM Enablers, which is mutual trust and NPD Capépitias an estimation of regression
weight of 0,220. To explain in a different way, oren say that when collaboration goes
up by 1, NPD Capability goes up by 0,220. TableD5atso shows that the relationship
between mutual trust and NPD Capability is sigafficat 0,01. That means the probability
of getting a critical ratio as large as 4,767 isabte value is 0,001. In other words, the
regression weight for mutual trust in the predictiof NPD Capability is significantly

different from zero at the 0,01 level (two-taile@jnce mutual trust -one of the factors of

KM Enablers- has a positive impact on NPD Capahilie accept Hypothesis 9.

5.6.4.10Hypothesis 10

It was hypothesized that KCP has a significanttp@simpact on NPD Capability. As can
be seen from Figure 5.58 the relationship betwe®n af the factors of KCP, which is
combination and NPD Capability has an estimatiorragjression weight of 0,340. To
explain in a different way, one can say that whemigination goes up by 1, NPD
Capability goes up by 0,340. Table 5.50 also shatlzgt the relationship between
combination and NPD Capability is significant a0@,. That means the probability of
getting a critical ratio as large as 7,254 in absoValue is less than 0,001. In other words,
the regression weight for combination in the priedicof NPD Capability is significantly
different from zero at the 0,01 level (two-taile®jnce combination -one of the factors of

KCP- has a positive impact on NPD Capabilts, accept Hypothesis 10.

5.6.4.11Hypothesis 11

It was hypothesized that NPD Capability has a §icamt positive impact on Perceived
Company Performance (PCP). As can be seen fromrd-ly68, the relationships between
NPD Capability and both factors of PCP (qualitatiperformance and -financial

performance) have estimation of regression weight8,367 and 0,557 respectively. To
explain in a different way, one can say that wh&DNCapability goes up by 1, qualitative
performance goes up by 0,567 and Financial Perfocen@oes up by 0,557. Table 5.50
also shows that the relationships between NPD Glayadnd the two factors of PCP
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(qualitative performance and Financial Performarame) significant at 0,001. One can
conclude that, the regression weights for NPD Cidipain the prediction of qualitative
performance and Financial Performance are sigmifigadifferent from zero at the 0,01
level (two-tailed). Since NPD Capability has pogtimpact on both factors of PCRe
accept Hypothesis 11.

Table 5.77 Summary of results of hypothesis

Hypothesis Result
1. Market Dynamism has a significant positive impatBusiness
. Accepted
Strategies
2. Market Dynamism has a positive impact on NPD Cdjigbi Rejected

3. Market Dynamism has a positive impact on Perceethpany

Rejected
Performance. J

4. Business Strategies have a significant positiveachpn KM Enablers | Accepted

5. Business Strategies have a significant positiveachpn Knowledge

. Accepted
Creation Process P

6. Business Strategies have a significant positivearhpn NPD Capability Accepted

7. Business Strategies have a significant positivearhpn Perceived

Accepted
Company Performance
8. Knowledge Management Enablers have a significasitige impact on
A . Accepted
Knowledge Creation Process for all of its factors
9. Knowledge Management Enablers have a significasitige impact on Accented
NPD Capability for all of its factors P
10.Knowledge Creation Process has a significant pasithpact on NPD Accepted

Capability, for each of its factor

11.NPD Capability has a significant positive impactRerceived Company

Accepted
Performance. P
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5.6.5 Further analysis towards a plain model.

A plain model is better than a complicated one esfig for managers to apply in the real
world. Even though, the final model in Figure 5iS8nalyzed in details in the previous

sections, further analysis on the model was domanos to reach a possible plain model.

Model 4 is revised by accepting all KCP factorsoae variable. Hence, all the value for
the new variable is calculated as the average saltithe four factors. The new model is
depicted in Figure 5.59. This model has a chi-sgualue of 66,351 with degrees of
freedom of 52. As the probability level is 0,087% wan conclude that it is failed to reject

the model.
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Chi Square = 66,351
df = 52
p =,087

v
Dynamism Competitive Product
Intensity Uncertainty
10 18
’
Business
24 Strategies

& Mutual Trust

,09 ‘
34 !
30 KCP
> Learning 19
36
—» Dir and Perf Info
T 35 38 @
35 |
| 39 14 v
A7 —» Formalization "
NPD Capability
34
T-shape skills
35
1@ —— IT
22
56
11 53 16
Qualitatitive Financial
Performance Performance
\ N 4
34

5.59 SEM Model 4b - In search for a plain model
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Further simplications are done for each of Markgh&nism, KME, and PCP. The values
for them are calculated as the average valuesedf tactors. The model is depicted in
Figure 5.60. This model has a chi-square value&Bwith a degrees of freedom of 6. As
the probability level is 0,183, we can concludet titais failed to reject the model.
Assuming the appropriate distributional assumptitme met, if the specified model is
correct, therthe value0,183 is the approximate probability of gettinghe-square statistic
as large as the chi-square statistic obtained tf@current set of data (8,845). It can be
also phrased as; the departure of the data frormtigel is insignificant at the 0.05 level.

Other statistical indices confirm the fithess.

Chi Square = 8,845

df=6
p=,183
GFI =,990
AGFI = ,966
Market
Dynamism
17 KME
39 72
A
Business
Strategies 11 KCP
45
Y
32 NPDC
68
17 !
PCP

Figure 5.60 - SEM Model 5 — A Plain version of théccepted Model
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The goodness of fit (GFI) has a value of 0,990 whscquite high, and adjusted goodness
of fit (AGFI) has a value of 0,966 which is alsaitguhigh. The root mean square residual
(RMSR) indicates that the average residual coroelad,040, which is less than 0,05 and

indicates a close fit of the model in relationhe tlegrees of freedom.

The next type of goodness-of-fit measure assedsesincremental fit of the model
compared to a null model. In this case, the nultdebas hypothesized as a single factor
model with no measurement error. TLI (Tucker Leimdex) and Normed Fit Index (NFI)
are calculated based on the null model chi-squadedagrees of freedom. TLI value 0,991
and NFI value 0,989 exceed the recommended lev@|o®, further supporting acceptance

of the simplified model.

CFI (Comparative Fit Index) is appropriate in a mlodevelopment strategy or when a
smaller sample is available (Rigdon, 1994). Theueak 0,996 which is very close to a
perfect fit of 1.0. Lastly, the normed chi-squachi{square/df) has a value of 1,474. This
falls within the recommended levels of 1.0 to 2I0can be seen from Table 5.51 that, all

connections between the variables are significe@i(d. level.

Table 5.78 - Regression Weights for the Plain Model

Standardized
Regression  S.E. C.R. P
Weights

Business Strategies <--Market Dynamism 0,168 0,076 2,922 *k
KME <--- Market Dynamism 0,207 0,057 3,947 *ky
KME <--- Business Strategies 0,387 0,043 7,39 *yx
KCP <--- Business Strategies 0,109 0,04 2,694 e
NPDC <--- Business Strategies 0,351 0,043 7,403 *rx
PCP <--- Business Strategies 0,175 0,035 4,097 **
KCP <--- KME 0,724 0,048 17,814 il
NPDC <--- KCP 0,449 0,044 9,487 rohk
PCP <--- NPDC 0,681 0,039 15,985 il

%k n<0,001; ** p<0,01
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5.7 Interpretation of Results

The present research is based on Lee and Choi }ZDIB& similarity between Figure 2.16
(Lee and Choi, 2003) and Figure 5.60 is depicte&igure 5.61. The regression results

between the variables are provided in Appendix 10.

Knowledge Management
Enablers Knowledge
Cul Knowledge Management  Organizational
-ulture Creation .
»Collaboration Intermediate Performance
Trus Process Oulcome
=] st
»L_earning \“'\.
Structure
«Centralizat
.ng:;:::.g: \\i =Socialization
sExternalization | | «[rganizational |*Organizational
=Combination creativity performance
People / sInternalization
«T-shaped skills
Information /
Technology
*IT Suppon
Figure 2-16 - An Integrative Research Framework for
Studying Knowledge Management (Lee and Choi, 2003)

Market Dynamism

L
Business | .
Strategie: +~

S . ——
et

.t T T—
- Sy -

r T . o i ) = Perceived
KM Enablers —» K Creation o NPE_'_ —»  Company
FProcess _ Capability Performance

Transpose of Figure 560 - SEM Model 5 - A Plain version of the Accepted Model

Figure 5.61 - Visual Comparison of Research Models
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The relations between the constructs are depiatedhé following two figures for
visualization purposes, which are also interpratedetails in the following paragraphs.

0,904

029 \ 0,634 By
0

rganizational Orgarizational
Creatiwity

02917‘

0,237

Perfarmance

— 0318 0260 | Combinati
T-shaped Skills
IT Support

Internalization

Figure 5.62 - Significance Relationships in Regrse®n Results of Lee and Choi (2003)

Diynarnism |C atpettire Intens1ty| | Ufgggﬁw |
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Financial
Ferformance

0557

0,340
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Direction and 0,119
Performance

0,330 Information

0,191

Qualitative
Performance
0,342

0,368
Y

Figure 5.63 - Significance Relationships in Regre®n Results of the Research Model
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In general KM strategies are applied in two dimensi(Hansen et al, 1999). The first one
is interpersonal interaction while the second anmehe capability to help create, store,
share, and use an organization’s explicitly docuetkrknowledge. First one is more
affected by socialization and the second one isenadfiected by combination (Choi and
Lee, 2002). Managers can take into consideratidnth® findings of this research to
improve KM capabilities of their companies on thesis of enablers highlighted in this

research.

It is evident that Market Dynamism is associatethvidusiness Strategies at a moderate
impact which is parallel to the assumptions madéatproposed model. One factor of
market dynamism which isompetitive intensitiras a relationship with business strategies
(0,18). Dynamismhas relationship witHearning (0,10) andproduct uncertaintyhas

relationship withsocialization(0,09) which was not predicted in the proposed ehod

The findings confirm that Business Strategies aseaated with KM Enablers, such as
mutual trust (0,24), learning (0,34), direction and performance informatiof0,36),
formalization (0,35), t-shaped skills(0,34), andIT (0,35). Business Strategies has
relationships also withsocialization (0,11), NPD Capability (0,37) andinancial
performance(0,16). In the plain model (SEM model 5), theatieinships are more clear
which are 0,39 with KM Enablers; 0,11 with KnowledGreation Process; 0,35 with NPD
Capability; and 0,17 with Perceived Company Perforae. The findings of the research
confirm that, knowledge creation is associated wiitiural factors such asutual trust,
learning anddirection and performance informatipwith structural factoformalization
and with technological factdif. The regression weights among these variablegiaes

in the following table.

Table 5.79- Regression Weights between KM Enableesd KC Process

Socialization| Externalization |Combination|Internalization
Mutual Trus 0,13 0,16 0,22
Learning 0,23 0,34 0,18
Direction and Performance Informat 0,15
Formalizatiol -0,12 0,28
IT 0,33 0,34 0,38 0,36
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Shaping cultural factors is important for comparieesnanage their knowledge effectively
(Lee and Choi, 2003). Groups are more creative whem members cooperate, and stop
holding when they havenutual trust(Huemer et al, 1998 cited in Lee and Choi, 2003).
Learning plays the key role in culture, and focusing learning has impact on all four
factors of KC Process. The major impact learning is on internalization and as
internalizationrefers to creation of new tacit knowledge fromleipknowledge, covering

the termlearning this is most expected.

Direction and performance informatiomas relation with onlysocialization This
association has a base in literature where; goabldrics, plans, and milestones are
intended to create shared understanding aboutat@madnd targets (Weick, 1995). They
focus employees’ attention, and motivate higheelewf performance (Locke and Latham,
1990). They can make employees aware of the arehdesels of performance required
for market success and may lead to seeking out keulm® and trying new approaches that
allow product and process breakthroughs and caatimaprovement (Mohrman et al,
2003).

Formalization is associated withexternalizationand combination This confirms the
literature as Galbraith (1973) indicated tf@imalizationmay increase the level of certain
types of information processing and Daft and Len@8B6) argued that it also increase
information use Formalizationis found to be negatively associated watkternalization
(-0,12). This is also in alignment with literatuas Jarvenpaa and Staples (2000) discussed
that formalizationusing less flexibility and less emphasis on warles usually restricts
new ideas. In NPD projects, this formal situatisplayxiates the communication and
interaction necessary to create knowledge. Thexeforack of formal structure tends to

enable NPD members to communicate and interactaméhanother to create knowledge.

These results are parallel to the findings of Lied @hoi (2003), although they had done
their interpretations based @nvalues that are not statistically significatAccording to
the ambidextrous model, which is based on thendistin between the initiation and
implementation stages of innovation, formalizatioay inhibit tacit-related activities such
as socialization = —0.052) and externalizationfE= —0.1165), but may encourage

explicit-related activities such as combinatiof < 0.0018) and internalization 4=

282



0.1152).”

The KM literature has focused on IT tools and thmotential to support collaboration
among people with different knowledge bases; tdbken&nowledge access and sharing
including connections to company experts; and tesathinate generic and codified
knowledge, including algorithms and systematic wgkocesses that embody the
knowledge of the firm (Mohrman et al, 2003). Defina terms of these potentialities, high
quality IT is expected to foster working in a waat takes an expanded focus and draws in
more knowledge which all supports the impactTofon KM Enablers. Also, groupware,
intranet, or videoconferencing can help collabemtvorks (Howells, 2000). It is evident
from the regression values in thdf, is the most influencing KM Enablers factor on
Knowledge Creation Process. Although there was anig relation betweetT and
combinationin the original research (Lee and Choi, 2003),difierence could be resulted
from the sector that this research is done, asakpectedT to have a more important role
on the model. Still, similar to the original resgar the highest relation is with
combination Many knowledge management project in real litegus onlT (Davenport
and Prusak, 1998). Still, initiating knowledge mgemment only throughT can be a risky
proposition, so successful information systems khbe supported by cultural factors such
as learning (Stein and Zwass, 1995).

Despite of many studies in the literature whichgasged thafl-shaped skillanfluence
knowledge creation positively (Leonard-Barton, 1998adhavan, and Grover, 1998;
Johannenssen et al, 1999; cited in Lee and Ch6B)2this research shows no relationship
betweenT-shaped skillsand knowledge creation. This result is similartihe original
research. The reasons for such a result may aosethe T-shaped management systems
as well as the focus group that the research wpkedp T-shaped management systems
are against the traditional corporate hierarchy amtourage employees to share
knowledge (Hansen et al, 1999). If there is no appate environment provided far-
shaped skillsto flourish, people withT-shaped skillswill not attempt to create new
knowledge (Lee and Choi, 2003). We can concludg thahaped skillare not definite
element of successful knowledge management, btgregsic management of these skills

is crucial.
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There is a high association between business gieat@nd NPD Capabilities which is
parallel to what was hypothesized. The literatore knowledge management has
demonstrated that the integration of informaticnfrpast related projects is an important
contributor to new product performance (Shermaalef005). In this researcmutual
trust found to have a moderate (0,22) effect on NPD Gifipas supports this finding as

mutual trust is crucial for sharing the knowledggured from past experiences.

Previous studies on knowledge management have derated that the effective retrieval
of information influences NPD performance (Lynn,ile and Akgun, 2000) which is

parallel to the finding that combination has a higlationship with NPD Capabilities.

Table 5.80 - Regression Weights between PCP and @tk

Business S NPD
Strategies Mutual Trust  Socialization Capabilities
Qualitative 012 0.19 057
Performance
Financial 0.158 0.56
Performance

Competitiveness in today’s global knowledge econodgmands that the firm have
organizational competencies along multiple dimemsi¢Galbraith and Lawler, 1998),
including cost, quality, productivity, customer @@ speed, innovation, technical
excellence and financial performance (Mohrman e2@03). The relationships between
Perceived Company Performance and other variabepr@sented in Table 5.80. It is
evident that, the highest association is with NP&p#bilities. As Perceived Company
Performance is analyzed in two factorgualitative performanceand financial
performancethere are other variables that affect these twtofs.Mutual trustis the only
KM Enabler that has a relationship with this factbtmong KC Processocializationhas
positive association. The only variable that hasetiact on financial performance other
than NPD Capabilities is Business Strategies.

The major critics to the original model proposedusg and Choi (2003) is that, although
knowledge creation processes are accepted as wcisstind entered to the model as
variables Knowledge Creation Process added as an additional variable. This hinders t
see the exact relationships between construct<éf &nd others.
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6 CONCLUSION

The final chapter summarizes the entire study byngia brief overview of the research
according to the chapters, focusing on the essandethe main results of each chapter.
The final integrated framework depicting the builgliblocks of impact of knowledge
management on new product development and perceiegany performanceill be
presented.

Additional key findings of the study are presengaztording to their methodological,
theoretical and practical significance. The streagand limitations of the study are
discussed while possible future research is higteéid. Recommendations will be made
and finally some concluding thoughts will be sharedlosure of this dissertation.

6.1 Brief Overview of Study

This study confirms and improves a relatively neanfework which proposes a link
between knowledge management enablers (KME) andlkdge creation process (KCP)
and their impact on perceived company performaf@P). The proposed model is an
integrative view of knowledge management (KM) ascdopted from a process-oriented
perspective of knowledge by using the creation rhafleNonaka (1994). The original
framework proposed by Lee and Choi (2003) is used stepping stone for this empirical
research and is improved by applying additionalditbons of business strategies (BS) and
market dynamism (MD) with and intermediator new duwect development (NPD)

capabilities.

This research contributes to business, as reldtippsamong KME, and KCP provides
some clues as to how firms should apply these Kikhpgmnents to achieve better NPD
capabilities and higher company performance with tietailed information on which
enablers are critical for knowledge creation. Ibmsfirm’s capability to define strategies on
managing the appropriate KME and modes of knowlextgation that contributes to them

more.

The first chaptewas Introduction which contextualized this study thee reader, with the

research questions (page 19) as the core of theteshal'he researcher posed research
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questions both on practical and theoretical (lite level. The theoretical research
guestions yielded the information that formed theef the conceptual framework, while

practical part served to enrich the conceptual éaork with appropriate additions.

The second chaptewas Literature Review that served to inform thedezaon the
importance and need of knowledge management on pesduct development
substantiated by different viewpoints in literaturEhe concept clarification created
ultimately a common understanding and definitionkobwledge management enablers,
knowledge creation process, new product developmami perceived company

performance.

The third chapter was Research Model Developmedtaperationalized the model in a
conceptual way. In spite of the previous studiesclwvhhad linear relations among
consequent variables, the model which represemtdeigure 3.7 was build up on a pie
diagram which was depicted in Figure 3.5. As pieswat completed circles, the model
enabled for further studies for enhancing by comnpdethe missing parts of the pie with

new constructs.

The fourth chapter was Research Design and Metbggipteported on the research design
and approach, as well as the pilot study in det@ktailed information about Structural

Equation Modeling (SEM), sampling, and the softwaneos, that was used for SEM was
introduced briefly.

The fifth chapter was Research Findings, which @ioed the empirical findings of this

study based on the research questions posed itecltaye. Detailed analysis of the model
with SPSS and Amos enabled to do both explanatady @nfirmatory analysis. The

information that emerged from the data provided tbsearcher to form a new model
regarding the proposed one with more details araudtions within the variables (Figure
5.58).
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6.2 Discussion of Results

This research has been investigating the followesgarch and management questions:

RQ1: What is the relationship between the knowleshig@agement capabilities of a firm

and its performance?

RQ2: What are the parameters that influence pedoo®a of a firm through new product

development?

MQ1: Should managers reserve some of their ressdioc&knowledge management?

MQ2: Which factors of knowledge management arectffg the company performance

through new product development capabilities?

The first question is explored in literature reviét, and then constructs are analyzed in
details in research design and methodology. Thesefige constructs in KM Enablers
which are culture (collaboration, trust, learninggrticipating in boundary spanning
structures, direction and performance informatiotwyo in structure (centralization,
formalization), one in people (t-shaped skills)damvo in technology (IT quality, IT
support). KM Enablers were assumed to affect Neadiet Development Capability
through Knowledge Creation Process (socializati@xternalization, combination,

internalization).

The second question is analyzed through an extersgarch on literature. The proposed
model is conceptualized by referring to the presistudies in literature, mainly on the
model developed by Lee and Choi (2003) that sdeksdlationship between KM Enablers
and Knowledge Creation Process, and their impadrganization performance is applied
with improvements. The quantitative research whiels done with an instrument aimed a
population of 150.000 IT sector employees. A webeldaquestionnaire with 123 items is
used as the tool that reached via mail to a widmmrthat resulted in 1.336 direct
responses, where among them 70.5% which makesleofd@42 started on answering the

items. There exist 648 responses uncompleted wemllt a sample group of 294 people
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(22%) who completed the survey from 93 differenhpanies.

Third question depends on the findings to the fogestion. The data collected via the
instrument are evaluated first in SPSS 16.0 andraéstatistical tests are applied. In order
to check the significance and strength of the i@iahips, non-parametric measures of
association is used with Cramer’s V. Factor analygas applied to reduce raw data. In
order to avoid collinearity, determinant value isserved. During factor analysis, Kaiser-
Meyer-Olkin (KMO) and Bartlett's Tests were applidReliability analysis for each scale

of the constructs consisting of remaining items pagormed with Cronbach’s alpha.

To test the validity, the draft model derived frohne path analysis is fed into Amos 16.0,
however the result is unidentified. Amos 16.0 ieduas a powerful tool to explore the draft
model into a fitting one. After revising the modstveral times, ‘accepted model is
achieved which shows a perfect fit in terms of@tjuired goodness of fit tests of structural
equation modeling. The analysis is further improvedbtain a simplified model. The
plain version of the accepted model fits bettecdmpare the original model proposed by
Lee and Choi (2003).

KM Enablers has a strong relationship with Knowlkediyeation Process, where in details,

there are slight differences between the two rebesat

a. Factor analysis resulted in combining collaboratiod trust together which then
named mutual trust. They were two separate coristinithe original model.

b. Learning has relationship with all constructs ofoiledge Creation Process, rather
than having relationship only with socialization.

c. Centralization is found to have no relationshiprviinowledge Creation Process,
while formalization does have, which are on comnttarthe original model.

d. IT has relationship with all four constructs of Kmedge Creation Process, rather than

having relationship only with combination.

These differences are most probably to occur onstraple group that the research is
based. There are major differences in country, sthguand even the life cycle of

respondents. The original research was applieddedh companies in manufacturing,
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service and financial business sectors; whileghidy covers IT companies in Turkey.

The mediator between Knowledge Creation Processoagdnizational performance is
accepted to be NPD instead of organizational enéatiSimilar to the original research,

this study found a significant and strong relattopsetween them.

Instead of organizational performance, perceiveshpamy performance is used in this
research, as all the information gathered aboup#rrmance of the firm are subjective
evaluations based on the perceptions of the sagrplep. Another difference from the
original model is that, the company performanctisid to be measured in two different
constructs: qualitative performance and financialfgrmance. The first one focuses on
product/service quality, speed, and flexibility; iighfinancial performance focuses on
return on assets and sales, and general profitabflithe firm. Finally, NPD has a strong

relationship with PCP which shows a similar resuth the original research.

In addition to these similarities and differenckattare highlighted in the findings, there
exist additions to the original model. Market Dynam and Business Strategies are
included in the model to have a better understandinthe internal strategies of the firm
and the environmental factors. The results depidderate relationships between
dynamism and learning (0,10), uncertainty and diaeigon (0,09) and competitive

intensity and business strategies (0,18). Howetler, relationships between business
strategies and constructs of KM Enablene very high (page 269). This makes a

considerable contribution and improvement to thegimal model.

This model displays all the relevant relations aghoanstructs, regardless of their groups
and thus is more powerful than the original proposeodel which has only linear
relations. SEM Model 5 shows that business strasegave relationship with all others.
SEM Model 4 — the accepted model depicts the oelaliips of all constructs in details e.g.
mutual trust has relationships with NPD Capabsitiend qualitative performance in

addition to socialization and externalization.

The result to first managerial question is simpyygs managers should reserve some of
their resources for KM'. The relationship that heeen highlighted among KM Enablers,
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knowledge creation and perceived company perforeamovides enough clues as how
firms can adjust Knowledge Creation Process toasugheir performance. This study
provides further details on which enablers araaalitfor knowledge creation that covers
full answer to the second management question.rigawi mind the limited resources for
any company, the managers should seek for souattgies to manage which knowledge
creation modes they should focus on.

6.3 The Significance of the Study

The theoretical significance of this study lieghe fact that the empirical evidence showed
a close resemblance to the results of the litezateview. The interactions between KM
Enablers and Knowledge Creation Process were ooadirin addition to the relation
between NPD Capabilities and Perceived CompanyoReance. The relationships
between Market Dynamism, Business Strategies, KMbkars, Knowledge Creation
Process and NPD Capabilities were identified dutimg empirical research which was
supported by the literature review and they alltebated to literature by the results of

empirical analysis.

The method used in this research consists of bqtkaeatory and confirmatory analysis
which were done by the help of statistical softw&®eSS 16.0 and Amos 16.0. SEM
analysis opened up various research opportuniieaddition to the empirical results it
yielded. The method ensured that the researchelyzah the data shared by the
participants to explore new relations within cousts other than the ones provided in the
proposed method. If only SPSS analysis were thumjnitial model proposed in Fig. 3.6
would have been analyzed ignoring the cross relatwithin constructs. Furthermore,
analysis with Amos seems to be an easy tool for SEM enables to analyze different
models with consequently while providing modificetiindices which helps up to improve

the model.

The practical significance of the findings liesthe fact that the conceptual framework
depicting the relationship between knowledge mamege¢ and perceived company
performance is practical. The framework was baseliterature review and the model was

tested on IT professionals. Furthermore, dependimthe strength of relations among the
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constructs, the model seems to be applicable tr atidlustries in addition to Information
Technologies.

6.4 Strengths and Limitations of the Study

The objective of this study is achieved as theamdequestions are answered. Impact of
KM on NPD and company performance are identified aanfirmed by SEM analysis.
The instrument applied had strong bases whichréiftesections are applied at different
researches where consistency is granted for themrdsearch design and methods chosen
ensured alignment between the proposed and comfirmedel in addition to the
dissemination in the IT professionals as a majotigo of them are assumed to be reached
via emails even if most of them did not respondethé instrument. Therefore, the method
is applied effectively from a business perspectiMee researcher believes that both the
confirmed model and the simplified model can bemefd not only by academicians but

also by managers in any kind of organizations facfical consequences.

Although the researcher found so many literatureshe main constructs of the research,
quantitative analysis done by SEM were very limitéte extensive research which had
been done separately on knowledge management, roelugh development and company
performance, shall be handled again and againegsdte all ongoing issues. This cross-
sectional study was a picture of a static pointinme. So, similar studies in a longitudinal

format are required to go deeper in this areasdasch.

Although it was adequate for this research, it woloé better to have higher number of
responses for the instrument applied for SEM amaly$his would help any future research

to validate the Accepted Model once more.

This study focused only on IT sector, where apgbce in different industries will
investigate the dynamic features of knowledge meamant and new product development
further. Finally, the results are limited to Tutkisirms or foreign firms operating in
Turkey. It is required to do similar research iffetient countries to check the consistency
of the confirmed model.
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6.5 Suggestions for Future Research

Future research will have theoretical, methodolalgiand practical value from an
integrated point of view. This research can be ovwpd by applying the same instrument
to a broader participant group to validate the ltssThis might be other sectors in the
same country or in other nations which will enatile researcher to evaluate effects of
cultural differences or business dynamics on kndgéemanagement enablers. Different
factors of enablers or other types of knowledge@se can be applied which might yield
to interesting implications. More constructs of iness strategies can be involved in the
research which measures internal strategies asasedixternal ones. Finally, additional
constraints other than business strategies canvioéved in the research to have a broader

cause and effect perspective of the system.
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8 APPENDIX
Appendix 1 - Pilot Questionnaire in Turkish

1. BOLUM — KURUM BILGILERI
Ko1. Anket no:

Ko02. Firmanizin tam Gnvani nedir?

K03. Firmanizin kurulus yilt nedir?

Ko04. Firmanizin ana faaliyet alanini 6grenebilir miyiz? (birden fazla isaretleme yapabilirsiniz)

[JYaziim [ Donanim L[] Danismanlik [] Cozium ortaklig
[ Diger

BT Altyapi saglayiciligt

2005

20006

2007

Ko5. Firmanizda toplam calisan sayist kactir?

Ko6. Firmanizin cirosu nedit? ( YTL, Euro, § )

Firmanizin kendi algilamaniza gbre 2005
pazar buyiklikleri ve paylarini belirtiniz

2006

2007

K07. Ana faaliyet alaninin Ttrkiye’deki Pazar buyuklagi
(YTL, Euro, § )

Ko08. Firmanizin ana faaliyet alan1 icin yurt ici pazar pay1 (% )

K09. Sektérdeki en biytik firmanin ana faaliyet alaniniz icin
yurt ici pazar payt (%)

K10. Firmaniz bir aile sirketi olarak nitelendirilebilir mi? | Evet
K11. Firmanizin hukuki stattisti nedir?

X Anonim Sitket  ¢) Komandit Sirket e) Sahis Isletmesi

L Hayir

b) Limited Sitket  d) Kolektif Sirket f) Diger :

K12. Firmanizda yabanct sermaye bulunuyor mu? | Evet
Evet ise:

K13. Yabanci sermaye orant nedir? %

L Hayir

K14. Yabanci sermaye ile ortakliga baslangic yilt nedir?
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1L BOLUM — PAZAR OZELLIKLERI VE REKABETIN YAPISI

Litfen okudugunuz her ifadenin kendi algilamaniza gére al = el g & .
v 3 3 3 (5}
sizin kurumunuz i¢in ne kadar gecerli ya da uygun oldugunu % S| ¢ é S é 2| g % g
isaretleyiniz: z E| E v E v =R
P01 Bu sektdr cok hizli biyiimektedir. 2 3 4 5
P02 Bu sektdrde rekabet olduk¢a yogundur 2 3 4 5
P03 Bu sektdr yogun fiyat rekabeti ile taninir. 2 3 4 5
P04 Bu sektorde bircok rakip vardir. 2 3 4 5
P05 Bu sektdrde, biylik pazar payina sahip egemen bir rakip vardir 2 3 4 5
P06 Pazarda, rakiplerin stratejileri ve faaliyetleri siirekli degisir 2 3 4 5
P07 Bu sektdrde potansiyel misteri sayist ¢oktur. 2 3 4 5
P08 Bu sektérde Pazar icin yeni olan triin arzt ¢ok stk olur. 2 3 4 5
P00 Rakipler, birbitlerinin yaptigt herhangi bir yeniligi kolaylikla taklit edip s 3 4 5
pazara sunabilir
P10 Bu sektorde piyasadaki rakip trtinler birbirlerine cok benzer 2 3 4 5
P11 Pazarda, Urlnler, hizli bir sekilde eskir ( demode olur ). 2 3 4 5
P12 Bu sektdrde, i¢ pazarda ithal rakip triinlere ¢ok rastlanir. 1 2 3 4 5
P13 Rakiplerce ¢ok farkli ve karmagik tiriin kombinasyonlart gelistirilmistir 1 2 3 4 5
P14 Bu sektérde musteri ihtiyaclart cok hizli degisir. 1 2 3 4 5
b1 1\/.[u§jcer1 1}.1t1ya(;lar1 son derece karmasik ve birbirine benzemez 1 2 3 4 5
niteliktedir
P16 Bu sektoriin miusterileri, ihtiyac ve beklentileri konusunda ¢ok 5 3 4 5
bilinclidir.
P17 Bu sektdrde, mevcut Urlinlere sadakati fiyat belitler. 1 2 3 4 5 6
P18 Pazarda, teknolojik degisim orani ¢ok yiiksektir 1 2 3 4 5 6
b1 U.ygl.llanafl teknolojiler karmasik, birbirine benzemez ve anlasimaz 1 2 3 4 5 ¢
niteliktedir
P20 Bu sektdrde yetenekli isglicti bulmak ve elde tutmak ¢ok zordur 1 2 3 4 5 6
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1. BOLUM - FIRMA STRATEJILERI

Fs1. Ust diizey yoneticiler tarafindan onaylanan, acik bir bigimde ifade edilmis olan

bir yazsls stratejik plan bulunmaktadir.
IR P [l Evet L] Hay1r
rs2. Evet ise kag yillik bir zaman ufkuna sahip?

Baslica rakiplerinize kiyasla benzer tiriinlerde asagidaki bagliklarda Firmanizin triinlerini nasil
degerlendiriyorsunuz?

rs3. Fiyat Cok dustik fiyat 1 2 3 4 5 6 Cok yuiksek fiyat
rs4. Kalite Cok dusiik kalite 1 2 3 4 5 6 Cok ytiksek kalite
Baslica rakiplerinize kiyasla benzer tiriinlerde asagidaki bagliklarda Firmanizi nasil degerlendiriyorsunuz?

rss. Odaklanma Cok dar 1 2 3 4 5 6 Cok genis
(Hedef Pazar Buytkligi)

Fs6. Cesitlendirme Cok dar 1 2 3 4 5 6 Cok genis
(Uriin Yelpazesinin Genisligi)

Yatirim kararlarini etkileyen temel etmeni degerlendiriniz:

Fs7. Buytk yatirtmlarda:  Tamamen Finansal = 1 2 3 4 5 6 Tamamen Stratejik
rss. Kiciik yatirtmlarda:  Tamamen Finansal = 1 2 3 4 5 6 Tamamen Stratejik
Sirketin son t¢ yillik (2005-2006-2007) déneminde E ~ E _ 54 5% &= 8 -
1 e 2% 2% £E¢ £§5 £E BE
asagidaki hususlara verdigi 6nemi belirtiniz % 3 % 3 ' E ;_S E *g E
ol 195
FS9 Mevcut pazatlar icin mevcut urtinlerde kugtk
degisiklikler yapmak. 1 2 3 4 5 6
FS10. Mevcut pazatlar icin yeni Grunler gelistirmek. 1 2 3 4 5 6
FSIT Yeni pazatlara mevcut urtinletle girmek. 1 2 3 4 5 6
FS12° Yeni pazatlara yeni trtinlerle girmek. 1 2 3 4 5 6
Son 3 yilda (2005-2006-2007), pazara sundugunuz yeni
.. o . .o ....§%8m65m65m~8m~ éﬁ
urinlerinizde, asagidaki yeni trtin geligtirme stratejilerini = § £ 7§ g2 ¢ g2 ¢ 28 § 25 % 2
e R B B 7 B < N B = o] =
uygulamak i¢in ayirdiginiz kaynak agirligint belirtiniz g £ S 2 EZ EEJE R BT _% s

N
[\
W
~
&)
o

FS13 Yeni teknoloji gelistirmek

N
[\
w
~
&)
[

ES14 Kendi mevcut teknolojisini iyilestirmek

ES15 Bagkalarinca gelistirilen teknolojileri iyilestirmek 1 2 3 4 5 6

FS16- Bagkalarinca gelistirilen teknolojileti kullanmak 1 2 3 4 5 6
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V. BOLUM — BiLGI YONETIMI KOLAYLASTIRICILARI

Calistiginiz kurumu dikkate aldiginizda asagidaki ifadelere o 8| El gl g |, &
= g g [l =} 5 2 B
ne Ol¢tide katildiginizt belirterek degerlendiriniz: ’é A =S g e g gl s ’é 8
s EEELZ T s S
P EREE S S
BY01. Kurum icerisindeki isbirligi dizeyi memnuniyet vericidir 213 14|5]|6
BY02. Calisanlar yaptiklar islerde birbirlerine yardimet olur 2131415716
BY03. Farklt birimlerdeki ¢aliganlar birbirleriyle isbirligi yapmaya heveslidir 213 14|5]|6
BY04. Calisanlar birbirlerini destekler 2131415716
BY05. Genel olarak degerlendirildiginde ¢alisanlart giivenilirdir 21314156
BY06. Niyetleri ya da davraniglart konusunda ¢alisanlar karsiliklt olarak sl 3 lals]e
birbirine gliven duyar
BY07. Sahip olduklar yetenekler konusunda calisanlar karsiliklt olarak sl alals|oe
birbitlerine gliven duyar
BY08. Calisanlarin kendi aralarindaki iligkiler karsilikli glivene dayanir 2131456
BY09. Calisanlar farkli gorevlerdeki arkadaslarina da destek olur 213|456
BY10. Calisanlarin kendi islerinden bagka islerde de fikirlerini paylasmalari
. 2131 4]5]|6
desteklenir
BY11. Calisanlarin birbirlerinin islerine katkida bulunmalarini saglayacak ortam sl alals|oe
saglanmaktadir
BY12. Her caligan kurumdaki bir bagka calisanin yaptigi is ile ilgili 6nerilerde
. 213|456
bulunabilir
BY13. Calisanlarin kendilerini gelistirmeleri amaciyla farklt gbrevlerde sl alals|oe
calismalart saglanir
BY14. Calisanlarin seminer, sempozyum gibi aktivitelere katilmast tesvik edilir s lalals]e
BY15. Calisanlarin bir araya gelmesini amagclayan sosyal etkinlikler dtizenlenir 2134156
BY16. Calisanlarin isleriyle ilgili kendilerine saglanan egitim ve gelistirme sl alals|oe
imkanlart memnuniyet vericidir
BY17. Calisanlar yoneticilerinin izni olmadan isleriyle ilgili konularda herhangi s lalals|e
bir sey yapamazlar
BY18. Calisanlarin isleriyle ilgili kararlari kendi baslarina vermeleri tegvik s lalals|e
edilmez
BY19. Calisanlar yaptiklari isle ilgili konularda bir bagkasindan onay alma sl 3 lals]|e
ihtiyact duyatr
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BY20. Caliganlar isleriyle ilgili bir sey yapmadan 6nce mutlaka yoneticilerine
sorma ihtiyact hisseder

BY21. Kurumdaki tiim kural ve prosediirler yazili haldedir

BY22. Calisanlar kurumun kurallarint gbzard: edemez

BY23. Calisanlar isleriyle ilgili kurallari konusmus kurallart uygular

BY24. Bagka kurumlatla is yaparken resmi sézlesmeler yapilir

BY25. Tim calisanlar hedeflerini bilir

BY26. Her calisan i¢in performans bilgisi dénemsel olarak paylagilir

BY27. Calisanlar kendi hedeflerinin kurumun hedeflerine olan katkisinit bilir

BY28. Hefefler degistiginde veya glincellendiginde, calisanlar 6ncelikli olarak
bilgilendirilir

BY29. Tim caliganlar birbirlerinin yaptiklari isler hakkinda fikir sahibidir

BY30. Her caligan kurumdaki bir bagka calisanin yaptigi is ile ilgili 6nerilerde
bulunabilir

BY31. Calisanlar sadece kendi departmanlarindaki kisiletle degil diger
departmanlardaki kisilerle de iyi bir iletisime sahiptir

BY32. Calisanlar kendi alanlarinda uzmanlik sahibidir

BY33. Kurumun BT altyapisi sektoriin altinda degildir

BY34. Kurumun BT yatirimi sektoriin altinda degildir

BY35. Kurumdaki BT ¢6ztmleri, hedeflenen oran veya daha iyi bir oranda
sorunsuz calismaktadir

BY36. Kurumun BT ¢6ztimleri, kurum icinde tim islerin yapilmast igin
yeterlidir.

BY37. BT ekibi ile diger departmanlar arasinda BT nin taahhiidiinii igeren bir
Hizmet Seviyesi Anlasmasi vardir.

BY38. Calisanlar BT den istedikleri destegi BT ile yaptiklart Hizmet Seviyesi
Anlasmasina paralel olarak alabilmektedir

BY39. Kurumun BT ¢6ztimleri, zaman ve lokasyondan bagimsiz olarak,
isbirligi icinde ¢alismak icin yeterli destegi saglar

BY40. BT ¢Oziimleri icin gereken egitim, kullanim dncesinde, sirasinda ve
sorun ile kargilasildiginda diizenli olarak verilmektedir.




V. BOLUM — BILGI YARATMA

g g
Calistigintz kurumu dikkate aldiginizda asagidaki ifadelerde g g’ § E1IE:-E
belirtilen konulara kurumunuzun ne derece 6nem verdigini degerlendiriniz: ° g g © g é AN H
AP IR
[= > g g > M £ = =]
g S E | °°E
Bo1. Misterilerin gorislerini 6grenmek 2131415
Bo2. Rakipleriyle diyalog halinde olmak 2131415
B03. Calisanlarin yeni fikirler tiretebilmeleri i¢in kurum iginde serbestce
hareket etmesi ve birbitleriyle etkilesim igerisinde olmasi icin olanak 2131415
saglamak
Bo4. Calisanlarin birbirlerinin uzmanliklarindan faydalanmasini saglayacak is sl 3l als
ortami yaratmak
B0s. Faaliyet alani ile ilgili kuruluslardan ya da internet sitelerinden bilgi sl 3l als
toplamak
B06. Calisanlarin bitikimlerini kuruma kazandirmak icin dékiimante etmesini sl 3l als
tesvik etmek
B07. Diizenli toplantt notlari tutulmasini ve ve bu notlarin yetkililerin sl 3l als
paylasimina actk sekilde saklanmasini saglamak
B08. Projelerde kaydedilen agamalarin ve sonuglarin proje tiyelerinin sl 3l als
gorislerini de kapsayacak sekilde kaydedilmesini saglamak
B09. Stratejileri planlarken akademik makaleler, tahmin teknikleri kullanmak, sl 3l als
bilgisayar simulasyonlart yapmak gibi yéntemlerden yararlanmak
B10. Uriin ve hizmetlerle ilgili teknik el kitapciklart olusturmak 213|415
B11. Uriin ve hizmetlerle ilgili veritabant olusturmak 213|415
B12. Teknik bilgi ve yonetsel rakamlari bir araya getirerek materyal olusturmak 2131415
B13. Yeni Uretilmis konseptleri irdelemek 23] 4|5
B14. Farklt departmanlardan kisiler iceren fonksiyonel takimlar kullanarak sl 3l als
calisanlart birbirleriyle irtibat halinde tutmak
B15. Model olacak takimlar tarafindan deneyler yapilmasini saglamak ve sl 3l als
deneylerin sonuglarini tim departmanlarla paylasmak
B16. Yeni degerler ve fikitleri arastirmak ve paylagsmak 213|415
B17. I3 arkadaslartyla kurulan iletisim aracihgiyla yénetimin vizyonunu sl 3l als
anlamaya calismak ve paylagsmak
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VL BOLUM — YENI URUN GELISTIRME YETKINLIKL.ERT

Litfen, kurumunuzda yapilan yeni tiriin gelistirme etkinliklerini dikkate lu % g c g - gl § e g
.. . y .. . g R < O © o I =
alarak kurum icinde ve sektore kiyasla asagidaki ifadeleri degerlendiriniz. [E Z £ g e & & & ¢
g g 2% g
‘RNl E
ik AN I A
| =N [l
YUO01. Yeni gelistirilen tirtinler icin satts hedeflerimizi net olarak belirleriz 213|415 6

YU02. Yeni gelistirilen tirtinlerde satis hedeflerimizi yakalariz

VU03 Yeni gelistirilen tirtinlerin satis hedeflerinin gerceklestirilmesi

onceliklerimiz arasindadir

YU04. Yeni gelistirilen tirtinler icin kar hedeflememizi net olarak yapariz

YUO05. Yeni gelistirilen tirtinlerin karliliklar1 planlamalarimiz ile 6rtiismektedir

- Yeni gelistirilen tirtinlerin kar hedeflerinin gerceklestirilmesi
0. . . .
onceliklerimiz arasindadir

YU07 Projelerimiz planlanan zamanda veya daha 6ncesinde tamamlanir.

YU08 Yeni tirtinler pazara planlanan zamanda ¢ikarilir

N Yeni tiriin gelistirmede tasarim degisiklikleri proje stiresini
uzatmayacak Olcekte kalir.

YU10 Yeni tirtin gelistiritken farkli projeler i¢in de 6grenimlerimiz olur

_— Yeni tiriin gelistirirken yaptigimiz hatalar, sonraki projeler icin birer
kaynaktir.

VU2 Yeni tirtin gelistirirken ortaya ¢tkan alternatif yeni Girtinleri mutlaka

degerlendiririz

YU13 Yeni tirtinlerimizin performanst rakiplerimizin yeni tirtinlerinden iyidir

YU14 Yeni tirtinlerimizin performanst kurum icinde beklenilen seviyededir.

YU15 Yeni tirtinlerimizin performansini begeniyorum

YU16 Yeni urtinlerimizin kurumumuza finansal etkisi olumludur

YU17 Yeni Grtinlerimiz kurumumuzun imajini olumlu yonde etkiler

YU18 Yeni tiriinlerimiz kurum icinde olduk¢a olumlu bir hava yaratirlar.
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VII.

BOLUM — ALGILANAN SIRKET PERFORMANSI

Litfen, su anki durumu dikkate alarak kurumunuzu sektore kiyasla

agagidaki ifadeler acisindan degerlendiriniz. £ 3 % —% 3 —% = g £ =
Sl a T |87
PEOL. Miisteri memnuniyeti 2 3|1 4|5]6
PE(2. Toplam satislar 2 1314|516
PEO3. Pazar pay buyiikligi 2 34|56
PEO4. Yeni Grtnleri rakiplerden 6nce pazara sunabilme 2 1 3 4 | 5 6
PEOS. Gelistirilen yeni tirlin ve hizmetlerin kalitesi 2 3 4 5 6
PE0G. Yeni Uriin Gelistirme Hizi 2 1314156
PEOT. Yeni Uriin Gelistirme Maliyeti 2 13|14 ]5]6
PEOS. Yeni Uriin Gelistirme Esnekligi 213|456
PE0D. Yeni Uriin Gelistirme Kalitesi 213|456
PE10. Ciro Karliligi (Kar/Toplam satislar) 2131|4151 6
PEI1. Aktf Katliligi (Kar/Toplam vatliklar) 2 3411516
PE12. Firmanin genel karlilik durumu 213|456
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VIII. BOLUM - ANKETE KATILAN KiSIYE AIT BILGILER

KA01. Toplamda kag yildir profesyonel olarak calistyorsunuz? yil
KA02. Kag yildir bu sektdrdesiniz? yil
KA03. Kag yildir bu sirkette ¢alistyorsunuz? yil/ay

KA04. Firmanizdaki gérevinizi 6grenebilir miyiz?

kaos. Unvaniniz nedir?

KA06. Firmanizdaki pozisyonunuz nedir?

[ Tepe Yonetici (Genel Mudir, GMY, Genel Midire direk baglt Direktor, Mudr, vb.)
L] Ust Dizey Yonetici  (Tepe Yoneticilere raporlama yapan yonetici)
[l Orta Diizey Yonetici  (Ust Diizey Yéneticiye raporlama yapan yonetici)

[] Diger

KA07. Yaginiz?

KkA0s. Cinsiyetiniz? | Kadin | Erkek

KA09. En son mezun oldugunuz okul nedir?

|| Doktora U] Universite ] TLise

| Yiiksek lisans "] Yiiksckokul [ Tlkégretim

Ankete katildiginiz icin ¢ok tesekkiir ederiz.

Sonuglarin size eposta yoluyla ulasmasini istiyorsaniz liitfen eposta adresinizi yaziniz:

@
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Appendix 2 - Pilot Questionnaire in English

PART | — COMPANY INFO

Ko1. Questionnaire No:

ko2. What is your firm'’s full title?

ko3. When was your company founded?

ko4. What is your firm’s main business area?(you can choose more than one)

[ ] Software[ | Hardware [ | Consultancy [ Solution provider [ IT Infrastructure provider

" | Other

2005 20006 2007

kos. What is your firm’s employee number?

kos. What is the total sales volume?T1L, Eum, §)

Please state your company’s market share in volume 2005 2006 2007
and ratio with respect to your perception.

K07. Market share of the main business area in Turkey
(YTL, Euro, § )

K0s. Domestic market share of main business area (% )

K09. Domestic market share of the biggest firm in the
industry (%)

k10. Is your firm a family company? []Yes [ No

k11. What is your firm’s legal status?

a) Corporation b) Limited Company c) Limited Parsiep
d) Open Partnership e) Sole proprietorship f) ©the

k12. Does your firm have foreign partnership? "] Yes "I No
If Yes:
k13. What is foreign partnership percentage? %

k14. When was your foreign partnership started?
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PART Il - MARKET DYNAMISM

®
Please rate to the following statements relatgatw company and your ;2 § §, =) § :5:’ ® _§ ®
business sectaccording to your perceptions 2 g -‘g & -g % 2 2 2
o
Po1  This sector grows very fast 1 2 3 4 5 6
Po2 Competition in this sector is very intensive 1 2 3# 5 6
P03 This sector is recognized with intensive price cetitipn 1 2 3 4 5 6
Po4  There are many rivals in this sector 1 2 3 4 5
Pos  There is a dominant competitior with big marketrsha thissector 1 2 3 5
006 izrrr;zftitors strategies and actions changes contityion the 1 2 3 4 5 6
Po7  There are a lot of potential customers in thismect 1 2 3 4 5 6
Pos  New product supply in this market is very high 1 8 4 5 6
Po9  Competitors can easily copy new products 1 2 3 4 6
P10 Competing products are very similar to each other 2 3 4 5 6
P11 Products deminish in a fast pace in the market 1 2 4 5 6
P12 There are a lot of imported competing productis sector 1 2 3 6
p1a z/loa:rr]\ze(i:foerrsent and complicated products were dgyedbby 1 2 3 4 5 6
P14 Customer demands change very fast in this sector 22 3 4 5 6
P15 Customer needs are very complicated and diffehemt €ach other 1 2 3 5
P16 Customers are very conscious about the demandexpedtations 1 2 3 5
P17  Price determines the loyalty to current productthis sector 1 2 3 6
P18 Technological change rate is very high in the marke 1 2 3 4 5 6
P19 Applied technologies are complicated and diffetbanh each other 1 2 3 5
p20 It is hard to find qualified work power and to netéhem in this 1 2 3 4 5 6

sector
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PART Ill - FIRM STRATEGIES

Fs1.We have a written and approved strategic planishelearly stated

and approved by top management ] Yes [ ] No
Fs2.If yes, what is the time period for the strategic plan?

When compared with your main competitors, for tinglar products, how do you rate your firm
for the below statements?

Fs3.Price Very low price 1 2 3 4 5 6 Very high price
Fs4.Quality Very low quality 1 2 3 4 5 6 Very high quality
Fss. Focusing Too narrow 1 2 3 4 5 6 Too wide
(Target Market Share)
Fse. Variation Too narrow 1 2 3 4 5 6 Too wide
(Wide Product Fan)
Please state the main factor that effects your ingément decisions:
Fs7. Big investments :  Fully Financial 1 2 3 4 5 6 Fully&egic
Fsa Small investments : Fully Financial 1 2 3 4 5 6 Fully &&gic
i i i H 8 T % = — = > %
Please indicate the importance of the below isBuehe 25 5 e £ > S § ©F
last three years (2005-2006-2007) in your company 55 £ 25 8§88 ¢ § £
28 53 €% " E 232
<r P S

FS9  To make small changes in present products for ibsept

market 1 2 3 4 5 6
FS10. To develop new products for existing markets 1 2 34 5 6
FS11 To enter new markets with present solutions 1 2 3 45 6
FS12 To enter new markets with new products 1 2 3 4 5 6

Please indicate the resource level that your cognpan 2 <8 S35 S = ?

reserved for the last three years (2005-2006-2007) % g 3 4 25 22 28 58

applying new product development strategies fornew 38 &8 = ¢ = & < g 29

. =0 B = = o =0 o = o
products you had introduced to the market e~ 23 22 £° 37 27
¢ § & @

FS13 New technology development 1 2 3 4 5 6
FS14 Improve its own technology 1 2 3 4 5 6
FS15 Improve technology developed by others 1 2 3 4 5 6

FS16 Use technology developed by others 1 2 3 4 5 6
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PART IV — KNOWLEDGE MANAGEMENT ENABLERS

Q )
o o o
28 ¢ & 5 o 2
Please rate the following statements related to gompany: |5 § § a <_>(, S )
6 o = 5 < 5
g = @
BYO01. Collaboration level in our organization igistactory. 1 2 3 4 5
c
-% BY02. Our organization members are supportive 1 2 3 4 5
5 -
E BY03.. Th_ere is w!llmgness to collaborate across 1 2 3 4 5 6
S organizational units
@)
BY04. Our organization members are helpful 1 2 3 4 5 6
BYO05. Our company members are generally trustworthy 1 2 3 4 5 6
BY06. Our company members have reciprocal faitbtiver 1 2 3 4 5 6
members’ intentions and behaviours
g BYO?.S'W company members have reciprocal faitbthers 1 2 3 4 5 6
= ability
BY08. Qur compe.my members have relationships based 1 2 3 4 5 6
reciprocal faith
D
§ 95, BY09. Our company members also support colleagues f
S 2 _ 1 2 3 4 5 6
5 S different departments
o 5
ﬁ g BY10. Our company members are couraged to shaas ioie
= g . . 1 2 3 4 5 6
> 2 issues other than their own tasks
= <
8 8 | BY11. A work environment that enables participatiorother
5 9 . : 1 2 3 4 5 6
= tasks is provided
<
o BY12. Every employee can propose ideas about dttaesies 1 2 3 4 5 6
BY13.. Our company provides opportunities for infatfm 1 2 3 4 5 6
individual development.
BY14. Our cgmpany encourages people to attend sesjin 1 2 3 4 5 6
> symposia, and so on.
% BY15. Our company provides social events for gaitiys: 1 2 3 4 5 6
Q
- BY16. Our company members are satisfied by theesdstof
. o 1 2 3 4 5 6
job training or self-development programs
BY17. Our cpmpany members cannot take action withou 1 2 3 4 5 6
supervisor
c BY18. Qur comparw_ members are not encouraged t@ mak 1 2 3 4 5 6
8 their own decisions
c
N
S BY18. Ogr comp_arly members need to get approvaréefo 1 2 3 4 5 6
= making decisions
Q
O . .
BY20. Our company members need to ask their supawi 1 2 3 4 5 6
before action
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238 .85 . oz,
Please rate the following statements related to gompany: 25 o o < o 2o
26 & &8 2 2 22
ha Ao a g )
BY21. In our company rules and procedures are &jfyiavritten 1 2 3 4 5 6
c
'% BY22. In our company members cannot disregardutesr 1 2 3 4 5 6
N
=
£ BY23. In our company members obey and apply thesrahy time 1 2 3 4 5 6
(@)
L
BY24. In our company legal agreements are alwaysesi while 1 > 3 4 5 6
doing business with other companies
§ BY25. Every employee knows her/his personal goads a 1 > 3 4 5 6
s f
£ performance
= C
£ 8 : .
SR BY26. Pgrfgrmance measures are discussed with evepjoyee 1 > 3 4 5 6
o £ periodically
28
© .S | BY27. Every employee knows the contribution of paed goals to
c 1 2 3 4 5 6
o overall company goals
(&)
9 :
s BY2§. Wr.lerll goals are changed or updated, emplameisformed 1 > 3 4 5 6
in priority
BY29. Our company members can understand not twely bwn 1 > 3 4 5 6
tasks but also others’ tasks
1)
= BY30. Our company members can make suggestion abloeits 1 > 3 4 5 6
3 task
_fc% BY31. Our company members can communicate welbnbt with
ﬁ their department members but also with other depert 1 2 3 4 5 6
members
BY32. Our company members have expertise at thskst 1 2 3 4 5 6
BY33. Our IT infrastructure is at least at averaiéhe industry 1 2 3 4 5 6
2 | BY34. Our IT investment is at least at averagehefihdustry 1 2 3 4 5 6
©
3 | BY35. Our IT solutions work at least at the destgdaup-and- 1 > 3 4 5 6
= running ratio
BY36. Our IT solutions are sufficient to do allkagequired 1 2 3 4 5 6
BY37. There are Service Level Agreements (SLAs)eetwI T and
1 2 3 4 5 6
other departments
% BY38. Our IT department can serve in parallel tASL 1 2 3 4 5 6
>
7 . .
i BY39. Our IT depf_zlrtment provides support for catiediive works 1 > 3 4 5 6
- regardles®f time and place
BY40. Training required for IT solutions are prog@icontionuously | 1 2 3 4 5 6
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PART V — KNOWLEDGE CREATION PROCESS

— s, 2
g .8 &8 3
Please rate at what level your company cares §stsgs = o %‘gs § 2 S >
for the following statements 3 8§ 5 2 _c=g %‘ =
2 "¢ 8 £ 3B
< 8 2
BO1. Learning thoughts of customers 1 2 3 4 5
< BO02. Communicating competitors 1 2 3 5
9
_‘g B03. Finding new strategies and market opportuntigwandering 1 2 3 4 s 5
_C_g inside the firm.
(@)
) BO04. Creating a work environment that allows peensnderstand 1 2 3 4 s 5
the craftsmanship and expertise.
BO5. Gathering information from companies or webssi 1 2 3 4 5 6
S B06. Encouraging members to document their knogéed 1 2 3 4 5 6
E BO7. Enabling proper meeting notes and restoriegitin an 1 2 3 4 s 5
[ accessible format
% B08. Storing project steps and results includinggmt members’ 1 2 3 4 s 5
L thoughts
B09. Planning strategies by using published litegtcomputer 1 2 3 4 5 6
simulation and forecasting
_E B10. Creating manuals and documents on productsenvites 1 2 3 4
IS
£
g B11. Building databases on products and service. 2 3 4 5 6
O
O B12. Building up materials by gathering managenfigores and 1 2 3 4 5 6
technical information
B13. Transmitting newly created concepts. 1 2 3 4 B
B14. Forming project teams for members to be intawrwith each
other 1 2 3 4 5 6
.§ B15. Stresses forming teams as a model and conducti 1 2 3 4 s 5
_g experiments, and sharing results with entire depamts
<
c
& B16. Searching and sharing new values and thoughts 1 2 3 4 5 6
[
B17. Sharing and trying to understand managemsidns through 1 2 3 4 s 6

communications with fellows.




PART VI - NEW PRODUCT DEVELOPMENT CAPABILITIES

=S 0 o o) >
Please rate the following statements for your compand the sectop S, S 2528 § © 8
S 08 8 S8 o o 0 O
considering new product development activities 220213 5<
We set our sales goals clearly for the new develope
g YuoL. J Y P 1 2 3 4 5 6
= 5 products
S E
2]
E » % yuo2. We reach to our sales goals for new developedptedu 1 2 3 4 5 6
= =
£ wn Q
8 < It is in our priority to accomplish the sales gdalsnew
& Y03, ur priorty omp g 1 2 3 4 5 6
O developed products
S =
9 8 . We set our profit goals clearly for the new develd
E E B vuoa profitg y P 1 2 3 4 5 6
£ gg products
& ; yuos. Profits of new developed products fits to our grpfans 1 2 3 4 5 6
- =
s 2 It is in our priority to accomplish the profit gedior
S < vyuos. priority P profitg 1 2 3 4 5 6
A~ new developed products
Yuo7 Our projects finishes at the planned time or earlie 1 2 3 4 5 6
() -
£ 8 :
[.: gvuoe New products are introduced to market at the pldnne 5 3 4 5 6
o Y time
g 5§
:——,:; g s VU0 Design changes for new product development does not > 3 4 5 &
g change the project time
5]
© 2 We acquire knowledge for new projects during new
a » & vuwo q 9 proj g 1 2 3 4 5 &6
g 22 product development
29 .
é'f VUL Lessons learned during new product development are 5 3 4 5 6
§: g resources for new projects
O o . .
S yuio We.appremate alternative new products that wedoun 5 3 4 5 6
during new product development
3]
g
g LU Perforn?anc,e of our new products are better than 1 2 3 4 5 &
g competitors’ new products
S &
2 T2 Th
2 e performance level of new products are at the
2 &g yud P _ P 2 3 4 5 6
< = expected level in company
2 =
S 9
O 5 yuis | approve the performance of our new products 1 2 3 4 5 6
@
¥
The financial effect of new products are positivetr
2 8 vus P P 1 2 3 4 5 6
S A2 company
g Z 5
> <
o ‘§ gvun New products affect our company image positively 1 2 3 4 5 6
0 Q
[T
5 yus Our new products create an optimistic atmosphere in > 3 4 5 &

our company
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PART VIl - PERCEIVED COMPANY PERFORMANCE

. . o o2 2 2 s Ses3
Please rate each item according to your compartyat®n with 2 § o §%‘ §%‘ @ o “% 2 n
respect to the sector: S §§ S8 S@ 8885 8
22 2 23 523
=] =} =]
., PEOL. Cuistomer satisfaction 1 2 3 4 5 6
T @
x E
5 £ PE02. Total sales 1 2 3 4 5 6
=
&
PE03. Market share 1 2 3 4 5 6
PE04. Introducing new products before competitors 1 2 3 4 6
|5
£ PEOS The quality of new developed products and services 1 2 3 4 6
o
°
3 % Pe06. New product development speed 1 2 3 4 6
Q
—~ £
o —
2 € peo7. New product development cost 1 2 3 4 6
22
o T
= PEos. New product development flexibility 1 2 3 4 5
2
PE09. New product development quality 1 2 3 4 5
., PE10. Return on sales (Profit/Total sales) 1 2 3 4 5 6
<3
(&S]
S g PE11. Return on assets (Profit/Total sales) 1 2 3 4 5 6
C =
Lo
& pE12. General profitability of the firm 1 2 3 4 5 6
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PART VIII - PARTICIPANT INFO

KAo1. For how many years you have been working as agsainal? year(s)
KA02. For how many years you are in this sector? year(s)
KA03. For how many years you are in this company? yil/ay

kao4. What is your task in your company?

kaos. What is your title?

KAao6. At what position you are in your company?

[ ] Top Executive Management (CEO, Top Executives,ddirs, Managers, reporting to CEO)

[ ] Top Management (Managers reporting to Top Exeesjiv
[ ] Medium Management (Reporting to Top Management)
[ ] Other

kao7. What is your age?

kaos. What is your gender? "] Female [ Male

kAo9. What is your highest academic degree?

_l PhD "] University (4 years) "] High School

| Master / Graduate | Associate (2 years) _| Primary school

Thank you very much for your participation.
If you like the results to be shared with you, peearite your email address.

@
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Appendix 3 - Questionnaire in Turkish

BOLUM I — KURUM BILGILERI

F1. Firmanizin tam tnvani nedir?

F2. Firmanizin web adresi nedir? WWW.

F3. Firmanizin kurulus yil nedir?

F4. Firmanizin ana faa]iyet alanini 6grenebi]ir l’l’llylzD (birden fazla isaretlene yapabilirsinig)

[l Yazihm [ Donanim [ Damsmaniik [ Céziim ortakligt BT Altyap1 saglayiciligt

[ Diger

Fs. Firmanizda toplam ¢alisan sayist kactir?

11-10 111-50 151-100 1101-250 [ 1251-1.000 [ 1.001 ve wsti

F6. Firmanizin 2007 yili cirosu nedir? (YTL)
[10-500.000  [1500.001 — 1 milyon [ ]1-2,5 milyon []2,5-5 milyon [] 5-10 milyon [] 10 milyon

ustu

F7. Firmanizin hukuki statiisi nedir?

a) Anonim Sirket  b) Limited Sirket ) Diger :

r8. Firmanizda yabanci sermaye bulunuyor mu? ] Evet L] Hayir
Evet ise:

F9. Yabanci sermaye orant nedir? %

F10. Yabanct sermaye ile ortakliga baslangic yili nedir?
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BOLUMII — PAZAR OZELLIKLERI VE REKABETIN YAPISI

Liitfen okudugunuz her ifadenin kendi algilamaniza gore B E|l E . £ S ElEls 8
sizin kurumunuz i¢in ne kadar gecerli ya da uygun oldugunu isaretleyiniz: T;:) é é é é é g g T;:) g

MD1  Bu sekt6r cok hizli biytimektedir. 2 3 5
MD2  Bu sekt6rde rekabet oldukea yogundur 2 3 5
MD3  Bu sekt6ér yogun fiyat rekabeti ile taninir. 2 3 5
MD4  Bu sektorde bir¢ok rakip vardir. 23 5
MD5  Bu sektorde, biiylik pazar payma sahip egemen bir rakip vardir 2 3 5
MD6  Pazarda, rakiplerin stratejileri ve faaliyetleri stirekli degisir 2 3 5
MD7  Bu sektérde potansiyel musteri sayist coktur. 2 3 5
MD8  Bu sektorde Pazar icin yeni olan iirlin arzi ¢ok sik olur. 2 3 4 5
DO Rakipler, birbitlerinin yaptigt herhangi bir yeniligi kolaylikla taklit edip 9 3 4 s

pazara sunabilir
MD10  Bu sektérde piyasadaki rakip triinler birbirlerine ¢ok benzer 2 3 4 5
MD11  Pazarda, trtinler, hizli bir sekilde eskir ( demode olur ). 2 3 4 5
MD12  Bu sektérde, i¢ pazarda ithal rakip Griinlere cok rastlanir. 2 3 4 5
MD13  Rakiplerce ¢ok farklt ve karmagik triin kombinasyonlari gelistirilmistir 2 3 4 5
MD14  Bu sektérde miisteri ihtiyaglart cok hizlt degisir. 2 3 4 5
DS Miigteri ihtiyaglarl son derece karmasik ve birbirine benzemez s 3 4 5

niteliktedir
MD16  Bu sektoriin misterileri, ihtiyag ve beklentileri konusunda ¢ok bilinglidir. 2 3 4 5
MD17  Bu sektdrde, mevcut tiriinlere sadakati fiyat belitler. 2 3 4 5
MD18  Pazarda, teknolojik degisim orani ¢ok yiiksektir 2 3 4 5
MD1 U.yglillana.n teknolojiler karmastk, birbirine benzemez ve anlasilmaz 5 3 4 s

niteliktedir
MD20 Bu sektérde yetenekli isgiicti bulmak ve elde tutmak cok zordur 2 3 4 5
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BOLUM III — FIRMA STRATEJILERI

Bs1. Firmanizda st diizey yoneticiler tarafindan onavlanan. actk bir bicimde ifade edilmis olan
bir yazuls stratejik plan bulunmakta midir? ] Bvet ] Hayir

Bs2. Evet ise kag yillik bir zaman utkuna sahip?

Baslica rakiplerinize kiyasla benzer tiriinlerde asagidaki bagliklarda Firmanizin triinlerini nasil

degerlendiriyorsunuz?
Bs3. Fiyat Cok dusik fiyat 1 2 3 4 5 6 Cok yiiksek fiyat
Bs4. Kalite Cok dustik kalite 1 2 3 4 5 6 Cok yliksek kalite

Baslica rakiplerinize kiyasla benzer tiriinlerde asagidaki bagliklarda Firmanizi nasil degerlendiriyorsunuz?

BS5. Odaklanma Cok dar 1 2 3 4 5 6 Cok genis
(Hedef Pazar Buytkligi)

Bs6. Cesitlendirme Cok dar 1 2 3 4 5 6 Cok genis
(Uriin Yelpazesinin Genisligi)
Firmanizin yatirim kararlarint etkileyen temel etmeni degerlendiriniz:

BS7. Buyik yatirtmlarda:  Tamamen Operasyonel 1 2 3 4 5 6 Tamamen Stratejik
Bss. Kiiclik yatirimlarda:  Tamamen Operasyonel 1 2 3 4 5 6 Tamamen Stratejik
Sirketin son tg yillik (2005-2006-2007) déneminde 8 x N 53 g% = g
o @® 2 L ©w 3} =
asagidaki hususlara verdigi 6nemi belirtiniz < E g EE EZ g 2 g
£ § 2§ 485 © §
n [0}
BS9 Mevcut pazatlar icin mevcut urtinlerde kugtk
degisiklikler yapmak. 1 2 3 4 5 6
BS10. Mevcut pazatlar icin yeni Grtinler gelistirmek. 1 2 3 4 5 6
BSI1 Yeni pazatlara mevcut triinletle girmek. 1 2 3 4 5 6
BS12 " Yeni pazatlara yeni tirtnletle girmek. 1 2 3 4 5 6
Son 3 yilda (2005-2006-2007), pazara sundugunuz yeni
.o o . . ....S'agm'aﬂm'aﬂm.qgm.q s
triinlerinizde, asagidaki yeni liriin gelistirme stratejilerini = § & 8 2 § §g § 2§ ¢ ZE =35
Moo= O g 2 Fe 2 ;8 - B ¢ :
uygulamak i¢in ayirdiginiz kaynak agirligint belirtiniz 5 =Y § b £Z b £Z b =8 g & E? s
BS13 Yeni teknoloji gelistirmek 1 2 3 4 5 6
BS14 - Kendi mevcut teknolojisini iyilestirmek 1 2 3 4 5 6
BS1> Bagkalarinca gelistirilen teknolojileri iyilestirmek 1 2 3 4 5 6
BS16 Bagkalarinca gelistirilen teknolojileri kullanmak 1 2 3 4 5 6
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BOLUM IV — BILGI YONETIMI KOLAYLASTIRICILARI

g g g
Calistiginiz kurumu dikkate aldiginizda asagidaki ifadelere 2l 2l Bla Els E|g
o e o . < L. < 2|2 2]/2 2|8 §|2 F|g &
ne Olctde katildiginizt belirterek degerlendiriniz: - 2|5 2|E 2| £ &l &
< Elm E|5 E|g El& E|E |
2|5 2 M E VA £ .5
A v Y ] ]
KME1 Kurum icerisindeki isbirligi diizeyi memnuniyet vericidir 2 3 4 5
KME2. Caliganlar yaptiklari islerde birbitlerine yardimet olur 2 3 4 5
KME3. Farklt birimlerdeki ¢alisanlar birbirleriyle isbirligi yapmaya ) 3 A 5
heveslidir
KME4. Niyetleri ya da davranislart konusunda ¢alisanlar karsilikli 5 5 4 s
olarak birbirine given duyar
KMES. Sahip olduklart yetenekler konusunda galisanlar karsilikl ) 3 A 5
olarak birbirlerine giiven duyar
KMEG. Calisanlarin kendi aralarindaki iligkiler karsiikl glivene ) 3 A 5
dayanir
KME7. Calisanlarin kendi islerinden bagka islerde de fikirlerini ) 3 A 5
paylagsmalart desteklenir
KMES. Calisanlarin birbirlerinin islerine katkida bulunmalarini ) 3 A 5
saglayacak ortam saglanmaktadir
KME9. Her calisan kurumdaki bir bagka ¢alisanin yaptigi s ile ilgili ) 5 4 5
onerilerde bulunabilir
KME10. Calisanlarin kendilerini gelistirmeleri amactyla farkl ) 3 A .
gorevlerde calismalari saglanir
KME11. Calisanlarin bir araya gelmesini amaglayan sosyal etkinlikler ) 5 4 5
dizenlenir
KME12. Calisanlarin igleriyle ilgili kendilerine saglanan egitim ve ) 5 4 5
gelistirme imkanlart memnuniyet vericidir
KME13. Calisanlarin igleriyle ilgili kararlari kendi baslarina almalar ) 5 4 5
tesvik edilmez
KME14. Calisanlar yaptiklari isle ilgili konularda bir bagkasindan onay ) 5 4 5
alma ihtiyaci duyar
KME15. Calisanlar isleriyle ilgili bir sey yapmadan 6nce mutlaka ) 3 A 5

yoneticilerine sorma ihtiyact hisseder
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Calistiginiz kurumu dikkate aldiginizda asagidaki ifadelere

o § . 5 8lg 3|, 2|, B E|g E
ne olctude katildiginizi belirterek degerlendiriniz: < S[E ¢ é 5 é 2= EIg &
= =2l &5 =1 =HEe EHae =
=] %) 2=
BE|CE I e
L
KME16. Kurumdaki tim kural ve proseditler yazili haldedir 213|456
KME17. Calisanlar kurumun kurallarint had sathada dikkate alirlar 2134|516
KME18. Baska kurumlarla is yaparken mutlaka resmi sézlesmeler yapilir 2131456
KME19. Kisisel hedefim ve performansim benimle mutlaka paylagilir 2134|516
KME20. Calistigim bolimiin hedefleri ve performansi benimle de paylasilir 2 3| 4|56
KME21. Sirketin hedefleri, performansi ve beni etkileyen planlar benimle s lslals |
de paylagilir
KME22. Farkli fonksiyonlardan gelen ¢alisanlarin olusturdugu proje ol a4l s 6
ekipleri uygulamast yaygindir
KME23. Problem ¢6zme veya iyilestirme amaclt proje ekipleri kurulur 2134|516
KME24. Kurum icinde bilgi paylasimt aglari (network’di) yogundur 213 14|56
KME25. Zaman ve lokasyondan bagimsiz olarak, isbirligi icinde ¢alismak sl a4l s |6
icin BT (Bilgi Teknolojileri) destegi saglar
KME26. Organizasyondaki tyeler arasinda iletisim kurulmasi i¢in BT sl sl als |6
destegi saglar
KME27. Gerekli bilgiyi arama, bulma ve erisim icin BT destegi saglar 213|456
KME28. Bilgisayar sistemlerimiz farkli fonksiyonlardan insanlarla beraber s lslals |
etkin sekilde calismamiza destek olur
KME29. Isimizi yapabilmemiz icin gereken bilgiye bilgisayarlar tizerinden sl a4l s |6
erisimimiz ¢ok basit bir yapidadir
KME30. En modern bilgi teknolojilerine sahibiz 2|3 | 4|56
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BOLUM V — BILGI YARATMA

Calistiginiz kurumu dikkate al@inizda aagidaki ifadelerde § < g § o e §
belirtilen konulara kurumunuzun ne derece énemigérd °© g% el 3 g 2B 2R s
degerlendiriniz: = 5I5 2|5 5|2 El5 g S
% Rl i e
¢ [PSE | T
KC1. Satis ve tretim béliimlerinden bilgi toplamak 2 13| 4|5
KC2. Tecrlibelerini tedarikgiler ve musteriler ile paylasmak 21311415
KC3. Rakiplerle dialog halinde olmak 213 41|5
KC4. Kurum icinde dolasarak yeni stratejiler ve pazar firsatlart bulmak 2131415
KC5. Calisanlarin uzmanliklarint paylasabilecekleri is ortami yaratmak 213|415
KC6. Yaratict diyaloglart desteklemek 213 41|5
KC7. Timevarim ve timdengelimci diisinmeyi desteklemek 213 41|5
KC8. Konsept yaratma diyaloglarinda metafor kullanimini desteklemek 213 41|5
KC9. Farkl: fikir ve diyaloglarin paylagimini desteklemek 213 41|5
KC10. Subjektif fikirleri desteklemek 213|415
KC11. Stratejileri, literatlirdeki yayinlar ve bilgisayar simiilasyonlari sl 34l s
kullanarak yapmak
KC12. Uriin ve hizmetlerle ilgili kullanim kilavuzlari ve dékiimantasyon SRR
hazirlanmasi
KC13. Uriin ve hizmetler icin veritabanlart hazirlamak 213|415
KC14. Yonetim verileri ve teknik bilgileri kullanarak bilgilendirmeye déntk 5154l s
icerik hazirlamak
KC15. Yeni yaratilan konseptleri paylasmak 213|415
KC16. Farkli fonksiyonlardan gelen ¢alisanlarin olusturdugu gelistirme ol 3] 4l s
ekipleri ile fonksiyonel departmanlarin baglantili olmalarini saglamak
KC17. Model olacak ekipler kurup, deneyler yapmak ve sonuglarin tim 5l 5|4l s
departmanlar ile paylasmak
KC18. Yeni deger ve diisiinceleri aragtirmak ve paylasmak 213 41|5
KC19. Calisanlarla iletisim halinde olarak yénetim vizyonlarint paylasmak ve 5 13| 4
anlamaya calismak
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BOLUM VI — YENI URUN GELISTIRME YETKINLIKLERI

Litfen, su anki durumu dikkate alarak kurumunuzu sektore kiyasla

asagidaki ifadeler acisindan degerlendiriniz. % 3 9 (g 2lg = & % =
SEZEEEE EET
SE EREREE[GE
A A
NPDL Yeni gelistirilen trtinlerin kalitesi 2 4 | s 6
NPD2 Yeni trtnleri rakiplerden énce pazara sunabilme 21 3| 4| s 6
NPD3 Yeni trun gelistirme hizt 2134|571 6
NPD4 Yeni tiriin gelistirme maliyeti 21314516
NPDS yeni gelistirilen triinlerin satist 213 4|56
NPDE Yeni gelistirilen wriinlerin karliligt 21314516
NPDT. Yeni tiriin gelistirme esnekligi 213|456
NPD8 Yeni {iriin gelistirme kalitesi 213|456
NPDA. N . o
Yeni tirtin gelistirme strecinde alinan dersler 2 1314|516
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BOLUM VII — ALGILLANAN SIRKET PERFORMANSI

Litfen, su anki durumu dikkate alarak kurumunuzu sektére kiyasla

asagidaki ifadeler acisindan degerlendiriniz. £ 3 § g 2|5 = ?% b =
CEHEEEE g
SE £ MEEE L SE
) A
PCPL. Musteri memnuniyeti 213 |14 15]6
PCP2. Toplam satislar 21314156
PCP3. Pazar payt buyukligi 2314 |5]|6
PCP4. Uriin/Servis kalitesi 2131 4]5]6
PCP5. Uriin/Servis maliyeti 21314 ]5]6
PCP6. Uriin/Servis esnekligi 21341516
PCP7. Uriin/Servis teslim hizt 2 |3 |4 |5]6
PCP8. Ciro Karliligi (Kar/Toplam satislar) 2 13| 4|5]6
PCPY. Akdif Karliligr (Kar/Toplam vatrliklar) 2|13 41156
PCP10. Firmanin genel karlilik durumu 2 134516
PCPIL Yatirim dist nakit akist 213141516
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BOLUM VIII - ANKETE KATILAN KISIYE AIT BILGILER
KA01. Toplamda kag yildir profesyonel olarak ¢alistyorsunuz?

Llo-1 [ 12-5 [ 16-10 (J11-15 [l16-20 []20+

KA02. Kag yildir bu sektdrdesiniz?

Llo-1 [ 12-5 [ 16-10 (J11-15 [l16-20 []20+

KA03. Kag yildir bu sirkette calisiyorsunuz?

Llo-1 [12-5 [ 16-10 (J12-15 [l16-20 []20+

KA04. Firmanizdaki pozisyonunuz nedir?

[ Tepe Yonetici (Genel Mudir, GMY, Genel Midire direk bagli Direktor, Mudir,
vb.)

L] Ust Dizey Yonetici  (Tepe Yoneticilere raporlama yapan yonetici)
[ Orta Diizey Yonetici  (Ust Diizey Yéneticiye raporlama yapan yonetici)

[ Diger

KA05. Calistiginiz bélim hangisidir?

[ ] ARGE / Uriin Gelistirme (Dizayn, analiz, vb.) || Pazarlama/Satts
L] Yazilim Gelistirme (Kodlama, test, vb.) ] Satis Sonrast Hizmet
[ Diger

KA06. Yasiniz?

KA07. Cinsiyetiniz? | Kadin | Erkek

KA08. En son mezun oldugunuz okul nedir?

| Doktora L] Universite L] Lise

U] Yiiksek lisans L] Yiiksekokul ] ﬂkégretim

Ankete katildiginiz icin ¢ok tesekkiir ederiz.

Sonuglarin size eposta yoluyla ulagsmasini istiyorsaniz litfen eposta adresinizi yaziniz:

@
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Appendix 4 - Questionnaire in English

PART | - COMPANY INFO

F1  What is your firm’s full title?

F2  What is your firm’'s web address?  www.

F3  When was your company founded?

F4  What is your firm’s main business? (you can choose more than one)

| Software || Hardware [ | Consultancy | Solution provider

| IT Infrastructure provider [| Other

F5  What is the total number of employees in your camfa

[ 11-10 [ 111-50 151 -100
[ ]101- 250 ] 251 —1.000 " | above 1.000

F6  What is the total sales volume? (YTL)

1 0-500.000 1 500.001 — 1 million ] 1-2,5 million

[ 1 2,5-5 million ' ] 5-10 million " | above 10 million

F7 What is your firm’s legal status?

a) Corporation b) Limited Company c¢) Other:

F8  Does your firm have foreign shareholder/partner? [ Yes [ No
If Yes:
Fo  What is foreign shareholder percentage? %

F10 When was your foreign partnership started?
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PART Il - MARKET DYNAMISM

Please rate to the following statements

>3 8 28> ¢ o 2o

- 2o o8 oc o o |20

related to your company and your business sector S8l 8 ESE 5 5|55

. . 592 92 6 Y8 g < |5 <

according to your perceptions » oo oo »
MD1  This sector grows very fast 1 2 3 4 5 6
MD2  Competition in this sector is very intensive 1 2 3 4 5 6
MD3  This sector is recognized with intensive price cetitipn 1 2 3 4 5 6
MD4  There are many rivals in this sector 1 2 3 4 5 6
MD5  There is a dominant competitor with big market sharthissector 1 2 3 4 5 6
MD6 Competitors strategies and actions changes contsiyin the 1 2 3 4 5 6
market
MD7  There are a lot of potential customers in thismect 1 2 3 4 5 6
mMD8  New product supply in this market is very high 1 2 3 4 5 6
MD9  Competitors can easily copy new products 1 2 3 4 5 6
MD10 Competing products are very similar to each other 1 2 3 4 5 6
MD11 Products diminish in a fast pace in the market 1 2 3 4 5 6
MD12 There are a lot of imported competing producthis sector 1 2 3 4 5 6
MD13 Many d!fferent and complicated products were dgwetbby 1 2 3 4 5 6
competitors

MD14 Customer demands change very fast in this sector 1 2 3 4 5 6
mMD15  Customer needs are very complicated and diffetemt eachother 1 2 3 4 5 6
MD16 Customers are very conscious about the demandsxmedtations 1 2 3 4 5 6
MD17 Price determines the loyalty to current producthia sector 1 2 3 4 5 6
mMD18 Technological change rate is very high in the marke 1 2 3 4 5 6
mMD19 Applied technologies are complicated and diffeteah eachother 1 2 3 4 5 6
MD20 It is hard to find qualified work power and to rietshem in this 1 2 3 4 5 6

sector
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PART Ill - BUSINESS STRATEGIES

Bs1. Does your company have a written and approvetesfiiaplan T Yes 7 No

which is clearly stated, and approved by top mameagg?
Bs2.If yes, what is the time period for the strategic plan?

When compared with your main competitors, for tinglar products,
how do you rate your firm for the statements below?

Bs3. Price Very low price 1 2 3 4 5 6 Very high price
Bs4. Quality Very low quality 1 2 3 4 5 6 Very high quality
Bs5. Focusing Too narrow 1 2 3 4 5 6 Too wide

(Target Market Share)

Bs6. Variation Too narrow 1 2 3 4 5 6 Too wide
(Product Range)

Please state the main factor that effects your inggment decisions:
Bs7. Big investments :  Fully Operational 1 2 3 4 5 6 Fuiyrategic

Bss. Small investments : Fully Operational 1 2 3 4 5 6 FullysBegic

Please indicate the importance of the below isturethe last three € = g B 2 2 > 3
years (2005-2006-2007) in your company 3 g g >E8FE & 2 g
58 g 8SE S 9 ©E
B o = = O c o ¢ =
2E 5 SEaE E 22
3 z o 9

BS9 To make small changes in present products forthkeemt market 1 2 3 4 5 6

BS10. To develop new products for existing markets

=
N
w
N
(3]
(o]

BS11 To enter new markets with present solutions 1 2 3 4 5 6
BS12 To enter new markets with new products 1 2 3 4 5 6
3
Please indicate the resource level that your cosnpeserved for the =88 &
last three years (2005-2006-2007) on applying nesslyoct =3 g o § g § 3 § 3 S 3
development strategies for new products you haddoted to the 3 & % o E % E %E s § s
(O] =
market 58 3555509888
Z Z o cE S I
N < [ =
a0 o W
Bs13 New technology development 1 2 3 4 5 6
BS14 Improve its own technology 1 2 3 4 5 6
BS15 Improve technology developed by others 1 2 3 4 5 6
Bs16 Use technology developed by others 1 2 3 4 5 6
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PART IV — KNOWLEDGE MANAGEMENT ENABLERS

> o o |5 o5 >
i 25 5E5E8 828
Please rate the following statements related to gompany: 5 § § = § £ 5 5 |55
falalfalf < < B <
- KMEI1. Collaboration level in our organization is satisfying 1 2 3| 4] 5 6
o
§ KME2. Our organization members are suppottive 1 2| 3| 4| 5| 6
2
S KMES3. There is willi llab izational
= ere is willingness to collaborate across organizationa 1 > 3 4 5 6
(@) units
KMEA4. Our company members have reciprocal faith in other 1 2 3 4 5 6
members’ intentions and behaviours
KMES5. Our company members have reciprocal faith in others’ 1 2 3 4 5 6
ability
|2 KME6. O s members have relationships based
Z ur company members have relationships based on 1 > 3 4 5 6
= reciprocal faith
5o
g 2 KME?7. There are cross functional project or program teams 1|1 2| 3| 4| 5| 6
S =
o n
£ o
=) £ KMES. Thete atre problem-solving and improvement teams 1 2 3 4 5 6
o
g @ KMED9. Knowledge-sharing networks are intensive 1 2 3 4 5 6
T
o KME10. Our company provides job rotation for employees to 1 2 3 4 5 6
develop themselves
KME11. O 7 id tunities for inf 1
o ur company provides opportunities for informa 1 > 3 4 5 6
= individual development
@
et KME12. Our company members are satisfied by the contents of 1 2 3 4 5 6
job training or self-development programs
KME13. Our company members are not encouraged to make
their own decisions 1 2 3 4 5 6
c
e
= KME14. O 7 b d 1 befa
= ur company members nee to get approval before 1 > 3 4 5 6
N making decisions
@®©
= KME15. Our compaAny members need to ask their supervisors 1 2 3 4 5 6
O before action
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Formalization

KME16. In our company rules and procedures are typically written

KME17. In our company members obey and apply the rules any time

KME18.

In our company legal agreements are always signed
while doing business with other companies

Direction and Performance

information

KME19.

I am always informed on my personal goals and
performance

KMEZ20.

I am always informed on my departments goals and

performance

KME21.

I am always informed on company goals, performance
and plans that affect me

T-shaped skills

KME22.

Our company members can understand not only their
own tasks but also others’ tasks

KME23.

Our company members can make suggestion about
others’ task

KME24.

Our company members can communicate well not only
with their department members but also with other
department members

IT quality

KME25.

Our company provides IT support for collaborative
works regardless of time and place

KME26.

Our company provides IT support for communication
among organization members

KME27.

Our company provides IT support for searching and
accessing necessatry information

IT support

KME28.

Our computer tools help people from multiple
functions to work together effectively

KME29.

We have easy computer access to the information we

need to do our jobs

KME30.

We have state of the art computer tools
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PART V — KNOWLEDGE CREATION PROCESS

4
2 ® |5 < 4 S
c
Please rate at what level your company cares ¢&s¢s |2 |2 3 (> §| 2 S| >
. 252038 2| |9
for the following statements 258|858 8| 5|3
= e
g | %lF |§]5 |8
<
KC1: gathering information from sales and production sites. 1 2 3 4 5 6
< | KC2: sharing experience with suppliers and customers. 1 2 3 4 5 6
o
I
-% KC3: engaging in dialogue with competitors. 1 2 3 4 5 6
‘©
(% KC4: finding new strategies and market opportunities by 1 ) 3 4 5 6
wandering inside the firm.
KC5: creating a work environment tbat allows pefirs to 1 2 3 4 5 6
understand the craftsmanship and expertise.
KC6: creative and essential dialogues. 1 2 3 4 5 6
5 KCT7: the use of deductive and inductive thinking. 1 2 3 4 5 6
©
N
C_(_Q KC8: the use of metaphors in dialogue for concept creation. 1 ]2 3 4 5 6
g
|_|>j KC9: exchanging various ideas and dialogues. 1 2 3 4 5 6
KC10: subjective opinions. 1 2 3 4 5 6
KC11: planning strategies by using published literature, 1 2 3 4 5 6
computer simulation and forecasting.
KC12: ti Is and d ts on products and
- creating manuals and documen produ 1 2 3 4 5 6
o services.
z
‘5 | KC13: building databases on products and setvice. 1 2 3 4 5 6
S
8 KC14: building up materials by gathering management figures 1 2 3 4 5 6
and technical information.
KC15: transmitting newly created concepts. 1 2 3 4 5 6
KC16: enactive liaisoning activities \.Vith functional 1 ) 3 4 5 6
departments by cross-functional development teams.
5 KC17: forming teams as a model and conducting
§ expetiments, and sharing results with entire 1 2 3 4 5 6
= departments.
-
.GE) KC18: searching and sharing new values and thoughts. 1 2 3 4 5 6
KC19: sharing and trying to understand management visions
o . 1 2 3 4 5 6
through communications with fellows.
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PART VI - NEW PRODUCT DEVELOPMENT CAPABILITIES

. . o |22l 2] 2] 3| 3les

Please rate each item according to your compaityat®on with 12 > @ > 212 0l> 7 S 7
respect to the sector: < S|8 §"§ §"§ 88 8 s 8
s o= af alf S|= 5|5 S

=25 5 5 ¢? 9=°

NPD1. The quality of new developed products and services 1 | 2 | 3 5/ 6
NPD2. Introducing new products before competitors| 1 | 2| 3| 4| 5| 6
NPD3. New product developmentspeed| 1 | 2| 3| 4| 5| 6
NPD4. New product developmentcost | 1 | 2 | 3| 4| 5| 6
NPDS. New product developmentsales| 1 | 2 | 3| 4| 5| 6
NPD6. Profits from new developed products | 1 | 2 | 3| 4| 5| 6
NPD7?. New product development flexibility | 1 | 2 | 3| 4| 5| 6
NPD8. New product developmentquality | 1 | 2 | 3| 4| 5| 6
NPD9. Lessons learned during new product development1 | 2 | 3| 4| 5| 6
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PART VIl - PERCEIVED COMPANY PERFORMANCE

Please rate each item according to your compartyat®n with

02l 2 2 s zes

respect to the sector: 2 o> 22 820> 227
- 8|8 Sz ol 8|8 8= §
o:zzm:mc)Eooo
2 2< 2t 22 3T 32 3
= =] =] =] =

E pcP1 Customer satisfaction 1| 2| 3| 4| 5| 6

S

E pcP2 Total sales 1|1 2| 3| 4| 5| 6

D

<

cErS PcP3 Market share 12| 3| 4] 5| 6

=

g PCP4 Product/Service quality 12| 3| 4| 5| 6

S

% g pcps Product/Service cost 1|12| 3| 4| 5| 6

N ®©

g E

g% pcpe Product/Service flexibility 1| 2] 3| 4| 5| 6

ca

o

=  PcpP7 Product/Service delivery speed 12| 3| 4| 5| 6

z

g Pcps Profit with respect to Total Sales (Profit/Totale3g 1|2 3| 4| 5| 6

C

©

= —— -

= Profit with respect to Total Assets (Profit/Total

S Ppopo P ( 12| 3| 4| 5| 6

T Assets)

o

T

‘S pcp1oGeneral profitability of the firm 1|2 3| 4| 5| 6

=

LL .

pcpi11 Cash flow (other than investments) 12| 3| 4| 5| 6
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PART VIIl - PARTICIPANT INFO

Kao1. For how many years you have been working as a&gsainal?

Llo-1 [ 12-5 [ 16-10 (J11-15 [l16-20 []20+

KA02. For how many years you are in this sector?

Llo-1 [12-5 [ 16-10 (J12-15 [l16-20 []20+

kao3. For how many years you are in this company?

Llo-1 [12-5 [ 16-10 (J12-15 [l16-20 []20+

Kao4. What is your position in your company?

|| Top Management (CEO, or; EVP, Directors, Manageis, reporting to CEO)
|| Managers reporting to Top Management
|| Employeesreporting to Managers

[ | Employees, other

kAos. In which business area are you working in your gany?
| R&D / Product Development (Design, analysis, etc.) Marketing/Sales
|| Software Development (Coding, testing, etc.) || After Sales Service

| Other

kaoe. What is your age?
kao7. What is your genre? _| Female L[] Male

KAos. Your academic degree?

"] PhD L] University (4 years) "] High School

| Master / Graduate | Associate (2 year) _| Primary school

Thank you very much for your participation.
If you like the results to be shared with you, pkeavrite your email address.

@
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Appendix 5 - Variables in SPSS

Width
1
6
50
30
4

30

N

Decimals

0

O O o o

o

Label

Group Number for T Test wrt Company

Response ID

Company Name
Company Web Address
Foundation Year

Business Area

Business Area Other Details

Number of Employees

Sales volume

Legal Status

Foreign Partner

Foreign shareholder percentage
When your foreign partnership started

Values

{1, Intetp..
None

None

None

None
1, Software
2, Hardware
3, Consultancy
4, Solution Provider
5, IT Infrastructure
6, Other
None
1, 0-10
2,11-50
3, 51-100
4,101-250
5, 251-1000
6, +1001
1, 0-500.000
2, 500.001 — 1million
3,1 - 2,5 million
4, 2,5 -5 million
5,5 — 10 million
6, + 10 million
1, Corporate
2, Limited
3, Other
1, Yes
2, No

1, Strongly Disagree
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Missing
None
None

None
None
None

None
None

None

None

None

None
None
None

Coloumns

8
8

(o]

36
15
8

Align | Measure
Right Scale
Right Scale
Left Nominal
Left Nominal
Right Scale

Right  Ordinal
Left Nominal

Right  Ordinal

Right  Ordinal

Left Nominal

Left Nominal
Right  Ordinal
Right  Ordinal



PRRPRRPRRRPRRPRRPRPRRPRREPRPRPRRPRERRRPR

=

[eNeoNeoNeoNeolNolNoNoNolNolNolNeololololoeloloelohlio]

o

MD21 Growth of Sector

MD2 Competition

MD3 price competition

MD4 many rivals

MD5 dominant competitior

MD6 Change in Strategies&actions

MD7 Many Potential Customers

MD8 High New Product Supply

MD9 Easily Copying New Products

MD10 Competing Product are very Similar
MD11 Products Diminish Fast

MD12 Manyimported Competing Products
MD213 Many Different and Complicated Products
MD214 Customer demands

MD15 Customer needs

MD216 Customer conscious ness

MD217 Current Product Loyalty

MD218 Technological change

MD19 Applied Technologies

MD20 Find Qualified Work Power

BS1 Strategic Plan

BS2 time period for the strategic plan

BS3 Price

BS4 Quality

2, Mostly Disagree

3, Partially Disagree

4, Partially Agree
5, Mostly Agree
6, Strongly Agree

None
1, Very Low
2, Low
3, Below Average
4, Above Average
5, High
6, Very High
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None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None
&lon

None

None

DO OO OO0 OO OO OO OO

(o2}

Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left

Left
Left

Left

Left

Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal

Nominal
Scale

Ordinal

Ordinal



Width

1

Decimals

0

Label

BS5 Focusing

BS6 Variation

BS7 Big investments

BS8 Small investments

BS9 Small changes in present products

BS10 NP for Existing Markets

BS11 New markets with present solutions

BS12 New markets with new products

BS13 New technology development
BS14 Improve its own technology
BS15 Improve technology developed by others

BS16 Use technology developed by others

Values
1, Very Focused

N

Very Wide
, Completely Operational

3
4
5
6
1
2
3
4
5
6, Completely Strategic

, Absolutely Not Important

1
2
3
4
5
6

, Strongly Important

, No Resources Reserved

1
2
3
4
5
6

, All Resources Reserved
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Missing

None

None

None

None

None

None

None

None

None

None

None

None

Coloumns

8

Align

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Measure

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal



Width

[

PR RPRRPRRPRRPRRPRPRPRPRRPRRPRPRPRRPRPRRPRPRPRRPRRREPRERRERER

Decimals

o

eNeoNeoNeoleolNolNolNolololNoNeolNolNolNolNololNoNolNelololNolNolNololNolNolNo

Label

KME1 C1 Collaboration level

KME2 C1 supportive Members

KMES3 C1 collaborate across organizational units
KME4 C2 other members’ intentions and behawour
KMES5 C2 others’ ability

KMES6 C2 relationships on reciprocal faith

KME7 C3 cross functional teams

KMES8 C3 problem-solving teams

KME9 C3 Knowledge-sharing networks

KME10 C4 job rotation

KME11 C4 informal individual development

KME12 C4 job training

KME13 S5 not encouraged to make their own dmtss
KME14 S5 get approval before making decisions
KME15 S5 ask their supervisors before action
KME16 S6 Written rules and procedures

KME17 S6 obey and apply the rules

KME18 S6 Signed legal agreements

KME19 S7 informed on personal goals and peréorce
KME20 S7 informed on departments goals ancopednce
KME21 S7 informed on company goals and perfocea
KME22 S8 understand other task

KME23 S8 make suggestion about others’ task
KME24 S8 communicate well with other departmaetmbers
KME25 P9 IT support for collaborative works
KME26 P9 IT support for communication

KME27 P9 IT support for searching information
KME28 T10 computer tools help people to woretiher
KME29 T10 easy computer access to information
KME30 T10 state of the art computer tools
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Values

1, Strongly Disagree
2, Mostly Disagree
3, Partially Disagree
4, Partially Agree

5, Mostly Agree

6, Strongly Agree

Missing
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None
None
None
None
None
None
None
None
None
None
None

Coloumns

H 00 O 00 Q0 O o Q0 00 00 00 00 0O OO 00 0O CO 0O 0O 0O OO 0O O O 0o 0o
(o] fo) (o]

Align
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left

Measure
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal



Width

[

PRPRRPRRPRRPRRPRRPRPRPRRPRRPRPRPRPRPRPRRPRREPRPRPRRRRERR

Decimals

o

[eNeoNeolNeoNololNolNolNolNolNoNeololNolNoNeolNolNoNolNololNolNolNololNolNeo]

Label

KC1 S Gathering Information from sales and potidn sites
KC2 S Sharing experience with suppliers andocners

KC3 S Engaging in dialogue with competitors

KC4 S Finding new strategies by wandering im$idn

KC5 S Enabling understanding of craftsmanshibexpertise
KC6 E Creative and essential dialogue

KC7 E Using deductive and inductive thinking

KC8 E Using metaphors for concept creation

KC9 E Exchanging various ideas and dialogues

KC10 E Subjective opinions

KC11 CuUsing literature and simulation during planningatgies
KC12 C Creating manuels and documents on pteduc
KC13 C Building databases on products

KC14 C Building materials by gathering managetfigures
KC15 C Transmitting newly created concepts

KC16 | Enactive liasoning activities by crossitional teams
KC17 | Forming teams as a model

KC18 | Sharing new values and thougts

KC19 | Sharing management visions through conications
NPDC1 The quality of new developed products serdlices
NPDC2 Introducing new products before compegito
NPDC3 New product development speed

NPDC4 New product development cost

NPDC5 New product development sales

NPDC6 Profits from new developed products

NPDC7 New product development flexibility

NPDC8 New product development quality

NPDC9 Lessons learned during new product dpvedmt
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Values

1, Absolutely Not Cares
2, Mostly Not Cares

3, Partially Not Cares
4, Partially Cares

5, Mostly Cares

6, Strongly Cares

1, Much More Unsuccessful
2, Unsuccesstfull

3, Partially Unsuccessfull

4, Partially Successful

5, Successful

6, Much More Successfull

Missing

None
None
None
None

None
None
None
None
None
None
None
None
None

None
None

None
None
None
None

None
None
None
None
None
None
None
None
None

Coloumns

5
4
3
3

oooooooo.boopwww
N

® ™
L fo')

00 00 00 00 00 0 U1 O

Align
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Left
Right
Right
Right
Right
Right
Right
Right
Left
Left
Left
Left
Left
Left
Left
Left
Left

Measure
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal



Width

[

P R RPRRPRRPRPRRRRER

20

30

Decimals

o

O O OO OO0 O0OO0O0OO0oOOo

OO o

Label

PCP1 MP Customer satisfaction

PCP2 MP Total sales

PCP3 MP Market share

PCP4 PSP Product/Service quality

PCP5 PSP Product/Service cost

PCP6 PSP Product/Service flexibility

PCP7 FP Product/Service delivery speed
PCP8 FP Return on sales (Profit/Total sales)
PCP9 FP Return on assets (Profit/Total Assets)
PCP10 FP General profitability of the firm
SI1 Years as a professional

SI2 Years in this sector

SI3 Years in this company

S|4 Position in Company

Sl4_Detail Position in Company Other in Detail

SI5 Business Line

SI5_ Detail Business Line Other in Detail
SI6 Age
SI7 Sex

S18 Academic Degree

S19 Email Address
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Values

1, Much More Unsuccessful
2, Unsuccesstfull

3, Partially Unsuccessfull

4, Partially Successful

5, Successful

6, Much More Successfull

1,0-1 2,2-5
3, 6-10 4,11-15
5, 16-20 6, +20

1, Top Management
2, Senior Management
3, Middle Management
4, Other
None
1, Marketing/Sales
2, After Sales Service
3, R&D, Product Development
4, Software Development
5, Other
None
None
1, Female 2, Male
1, PhD 2, Graduate,
3, Undergraduate 4, Associate
5, High School
6, Primary School
None

Missing
None
None
None
None
None
None
None
None
None
None
None

None

None

None

None

None

None
None
None

None

None

Coloumns

(o]

D O OO 00 00 00 00 0 00 0o 0

Align
Left
Left
Left
Right
Right
Right
Right
Left
Left
Left
Left

Left
Left

Left

Left

Right

Left
Right
Right

Right

Left

Measure
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal
Ordinal

Ordinal
Ordinal

Ordinal

Nominal

Ordinal

Nominal
Scale
Nominal

Ordinal

Nominal



Appendix 6 - Descriptive Statistics

Descriptive Statistics

N Range | Minimum | Maximum Mean De\itaciion Variance Skewness Kurtosis
Statistic |Statistic | Statistic | Statistic | Statistic  |Statistic Statistic ~ Statistic Std. Error| Statistic |Std. Error

Foundation Year 274 73 1935 2008 1993,38 12,825 164,477) -2,851 ,147 8,911 ,293
Business Area Software 230 0 1 1 1,00 ,000 ,000

Business Area Hardware 61 0 1 1 1,00 ,000 ,000

Business Area Consultancy 119 0 1 1 1,00 ,000 ,000

Business Area Solution Provider 172 0 1 1 1,00 ,000 ,000

Business Area IT Infrastructure 98 0 1 1 1,00 ,000 ,000

Business Area Other 42 0 1 1 1,00 ,000 ,000

Number of Employees 292 5 1 6 3,49 1,393 1,941 ,389 ,143 -,469 ,284
Sales volume 233 5 1 6 4,88 1,259 1,586 -1,478 ,159 2,117 ,318
Legal Status 293 2 1 3 1,31 ,540 ,291 1,507 ,142 1,349 ,284
Foreign Partner 294 2 0 2 1,62 ,514 ,264 -, 795 ,142 -,697 ,283
Foreign shareholder percentage 89 98 2 100 89,56 23,960 574,090, -2,276 ,255 4,222 ,506
When your foreign partnership started 85 34 1973 2007 2001,42 7,402 54,795 -1,626 ,261 1,961 ,517|
MD1 Growth of Sector 294 5 1 6 4,98 1,122 1,259 -1,615 ,142 3,138 ,283
MD2 Competition 294 5 1 6 5,03 1,089 1,187| -1,489 ,142 2,546 ,283
MD3 price competition 293 5 1 6 4,50 1,238 1,532 -, 711 ,142 ,030 ,284
MD4 many rivals 293 5 1 6 4,45 1,189 1,413 -,917 ,142 ,636 ,284
MD5 dominant competitior 294 5 1 6 3,85 1,369 1,875 -,217 ,142 -,831 ,283
MD6 Change in Strategies&actions 294 5 1 6 4,09 1,164 1,355 -,533 ,142 -,508 ,283
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N Range | Minimum | Maximum Mean De\ﬁgion Variance Skewness Kurtosis
MD7 Many Potential Customers 294 5 1 6 4,60 1,173 1,375 -,998 ,142 , 723 ,283
MD8 High New Product Supply 293 5 1 6 4,26 1,262 1,592 -,589 ,142 -,377 ,284
MD9 Easily Copying New Products 294 5 1 6 4,44 1,212 1,469 -, 753 ,142 -,060 ,283
MD10 Competing Product are very Similar 293 5 1 6 4,24 1,137 1,292 -,663 ,142 ,222 ,284
MD11 Products Diminish Fast 293 5 1 6 3,98 1,329 1,767 -,279 ,142 -,698 ,284
MD12 Many imported Competing Products 293 5 1 6 4,03 1,461 2,136 -, 424 ,142 -,888 ,284
MD13 Many Different and Complicated Products 294 5 1 6 3,62 1,303 1,697 -,077 ,142 -,809 ,283
MD14 Customer demands 294 5 1 6 4,38 1,266 1,603 -,561 ,142 -,541 ,283
MD15 Customer needs 293 5 1 6 3,84 1,355 1,836 -,099 ,142 -,963 ,284
MD16 Customer conscious ness 293 5 1 6 3,54 1,294 1,674 -,056 ,142 -,901 ,284
MD17 Current Product Loyalty 294 5 1 6 3,49 1,233 1,520 ,024 ,142 -, 769 ,283
MD18 Technological change 294 5 1 6 4,56 1,204 1,448 -,724 ,142 -,051 ,283
MD19 Applied Technologies 294 5 1 6 3,17 1,228 1,509 444 ,142 -,652 ,283
MD20 Find Qualified Work Power 294 5 1 6 4,59 1,170 1,369 -,749 ,142 ,024 ,283
BS1 Strategic Plan 286 1 1 2 1,40 ,490 ,241 416 ,144) -1,840 ,287
BS2 time period for the strategic plan 149 49 1 50 4,66 4,579 20,970 6,755 ,199 64,901 ,395
BS3 Price 283 5 1 6 3,81 1,030 1,061, -,422 ,145 ,655 ,289
BS4 Quiality 288 5 1 6 4,93 ,958 ,918 -,978 ,144) 1,144 ,286
BS5 Focusing 285 5 1 6 4,38 1,244 1,547 -,558 ,144) -,325 ,288
BS6 Variation 291 5 1 6 4,42 1,266 1,603 -,541 ,143 -,408 ,285
BS7 Big investments 284 5 1 6 4,36 1,360 1,848 -,844 ,145 ,147 ,288
BS8 Small investments 282 5 1 6 3,31 1,368 1,872 -,017 ,145 -,816 ,289
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Std.

N Range | Minimum | Maximum Mean Deviation Variance Skewness Kurtosis
BS9 Small changes in present products 289 5 1 6 4,22 1,214 1,474 -,556 ,143 -,070 ,286)
BS10 NP for Existing Markets 290 5 1 6 5,06 1,070 1,146 -1,423 ,143 2,116 ,285)
BS11 New markets with present solutions 287 5 1 6 4,76 1,160 1,346 -1,164 ,144 1,226 ,287|
BS12 New markets with new products 289 5 1 6 4,74 1,295 1,677 -1,146 ,143 , 751 ,286)
BS13 New technology development 288 5 1 6 4,27 1,318 1,738 -,639 ,144 -,113 ,286)
BS14 Improve its own technology 289 5 1 6 4,44 1,144 1,310 -,697 ,143 ,156 ,286
BS15 Improve technology developed by others 288 5 1 6 3,22 1,532 2,346 ,061 ,144 -1,150 ,286
BS16 Use technology developed by others 288 5 1 6 3,59 1,460 2,131 -,251 ,144 -,826 ,286
KME1 C1 Collaboration level 274 5 1 6 4,77 1,063 1,130 -1,225 ,147 1,967 ,293
KME2 C1 supportive Members 274 5 1 6 4,94 ,998 ,996| -1,501 ,147 3,255 ,293
KME3 C1 collaborate across organizational units 274 5 1 6 4,50 1,110 1,233 -,818 ,147 , 741 ,293
KME4 C2 other members’ intentions and behaviours 274 5 1 6 4,78 1,054 1,111 -,905 ,147 1,023 ,293
KMES5 C2 others’ ability 273 5 1 6 4,73 971 ,943 -,882 ,147 1,195 ,294
KMEG6 C2 relationships on reciprocal faith 274 5 1 6 4,78 ,991 ,983 -,875 ,147 1,087 ,293
KME? C3 cross functional teams 273 5 1 6 4,62 1,128 1,273 -,863 ,147 77 ,294
KME8 C3 problem-solving teams 272 5 1 6 4,53 1,139 1,298 -,872 ,148 778 ,294
KME9 C3 Knowledge-sharing networks 272 5 1 6 4,42 1,169 1,366 -, 731 ,148 ,380 ,294
KMEZ10 C4 job rotation 272 5 1 6 3,81 1,322 1,747 -,307 ,148 -,483 ,294
KME11 C4 informal individual development 272 5 1 6 4,40 1,336 1,784 - 772 ,148 ,046 ,294
KME12 C4 job training 272 5 1 6 4,03 1,429 2,043 -,487 ,148 -,554 ,294
KMEZ13 S5 not encouraged to make their own decisions 272 5 1 6 3,27 1,388 1,926 ,262 ,148 -,841 ,294
KMEZ14 S5 get approval before making decisions 272 5 1 6 4,02 1,173 1,376 -,229 ,148 -,556 ,294
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Std.

Range | Minimum | Maximum Mean Deviation Variance Skewness Kurtosis
KME15 S5 ask their supervisors before action 272 5 1 6 3,84 1,297 1,683 -,142 ,148 -,805 ,294
KME16 S6 Written rules and procedures 270 5 1 6 4,13 1,367 1,868 -,553 ,148 -,441 ,295)
KME17 S6 obey and apply the rules 272 5 1 6 4,22 1,091 1,191 -,482 ,148 -,082 ,294
KME18 S6 Signed legal agreements 272 5 1 6 5,33 ,930 ,866| -1,683 ,148 3,151 ,294
KME19 S7 informed on personal goals and performance 269 5 1 6 4,39 1,441 2,075 -, 782 ,149 -,198 ,296)
KME20 S7 informed on departments goals and performance 268 5 1 6 4,60 1,284 1,650 -,986 ,149 573 ,297|
KME21 S7 informed on company goals and performance 267 5 1 6 4,48 1,341 1,799 -,861 ,149 ,196 ,297|
KME22 S8 understand other task 265 5 1 6 4,24 1,382 1,909 -,651 ,150 -,258] ,298
KME23 S8 make suggestion about others’ task 269 5 1 6 4,26 1,357 1,841 -,700 ,149 -,128 ,296)
KME24 S8 communicate well with other department members 269 5 1 6 4,53 1,265 1,601 -,926 ,149 ,491 ,296)
KME25 P9 IT support for collaborative works 269 5 1 6 4,74 1,185 1,404 -,981 ,149 ,695 ,296)
KME26 P9 IT support for communication 269 5 1 6 4,77 1,141 1,303 -,972 ,149 ,693 ,296)
KME27 P9 IT support for searching information 268 5 1 6 4,80 1,140 1,300 -1,293 ,149 1,960 ,297
KME28 T10 computer tools help people to work together 268 5 1 6 4,82 1,078 1,161 -1,150 ,149 1,743 ,297
KME29 T10 easy computer access to information 267 5 1 6 4,81 1,181 1,396 -1,154 ,149 1,181 ,297|
KME30 T10 state of the art computer tools 269 5 1 6 4,69 1,148 1,319 -,998 ,149 1,027 ,296)
KC1 S Gathering Information from sales and production sites 263 5 1 6 4,63 1,118 1,249 -,986 ,150 1,039 ,299
KC2 S Sharing experience with suppliers and customers 262 5 1 6 4,58 ,982 ,964] -,799 ,150 ,970 ,300
KC3 S Engaging in dialogue with competitors 263 5 1 6 4,03 1,160 1,347 -,643 ,150 ,108 ,299
KC4 S Finding new strategies by wandering inside firm 261 5 1 6 4,35 1,041 1,083 -,664 ,151 ,631 ,300
KC5 S Enabling understanding of craftsmanship and expertise 262 5 1 6 4,41 1,130 1,277 -,822 ,150 ,624 ,300
KC6 E Creative and essential dialogue 263 5 1 6 4,52 1,091 1,190 -,978 ,150 1,352 ,299
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N Range | Minimum | Maximum Mean De\igion Variance Skewness Kurtosis
Statistic |Statistic | Statistic | Statistic | Statistic |Statistic ~ Statistic  Statistic Std. Error| Statistic | Std. Error
KC7 E Using deductive and inductive thinking 262 5 1 6 4,40 1,136 1,292 -, 733 ,150 ,576 ,300
KC8 E Using metaphors for concept creation 256 5 1 6 4,16 1,141 1,301 -,550 ,152 ,376 ,303
KC9 E Exchanging various ideas and dialogues 262 5 1 6 4,48 1,106 1,224 -,823 ,150 ,861 ,300
KC10 E Subjective opinions 262 5 1 6 4,07 1,144 1,309 -,607 ,150 ,024 ,300
KC11 C Using literature and simulation during planning strategies 258 5 1 6 4,04 1,293 1,672 -,671 ,152 -,037 ,302
KC12 C Creating manuels and documents on products 262 5 1 6 4,64 1,149 1,320 -, 799 ,150 ,195 ,300
KC13 C Building databases on products 262 5 1 6 4,74 1,063 1,130, -1,001 ,150 1,037 ,300
KC14 C Building materials by gathering management figures 264 5 1 6 4,62 1,083 1,172 -,786 ,150 ,384 ,299
KC15 C Transmitting newly created concepts 264 5 1 6 4,58 1,086 1,180 -,950 ,150 ,924 ,299
KC16 | Enactive liasoning activities by cross-functional teams 261 5 1 6 4,36 1,164 1,354 -,720 ,151 ,392 ,300
KC17 | Forming teams as a model 264 5 1 6 3,94 1,335 1,783 -,593 ,150 -,395 ,299
KC18 | Sharing new values and thougts 263 5 1 6 4,40 1,127 1,271 -,696 ,150 413 ,299
KC19 | Sharing management visions through communications 264 5 1 6 4,42 1,212 1,468 -,844 ,150 ,A78 ,299
NPDC1 The quality of new developed products and services 261 5 1 6 4,92 ,840 ,705/ -1,183 ,151 3,234 ,300
NPDC?2 Introducing new products before competitors 260 5 1 6 4,62 1,114 1,241 -,979 ,151 1,126 ,301
NPDC3 New product development speed 260 5 1 6 4,58 1,061 1,125 -,927 ,151 1,207 ,301
NPDC4 New product development cost 259 5 1 6 4,40 1,038 1,078 -,697 ,151 ,830 ,302
NPDCS5 New product development sales 261 5 1 6 4,58 1,026 1,052 -1,107 ,151 1,926 ,300
NPDCS6 Profits from new developed products 259 5 1 6 4,44 ,980 ,961 -,862 ,151 1,780 ,302
NPDC?7 New product development flexibility 260 5 1 6 4,67 1,086 1,178 -,872 ,151 ,754 ,301
NPDC8 New product development quality 260 5 1 6 4,92 ,882 777 -1,238 ,151 3,510 ,301
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N Range | Minimum | Maximum Mean De\igion Variance Skewness Kurtosis
Statistic |Statistic | Statistic | Statistic | Statistic |Statistic ~ Statistic  Statistic Std. Error| Statistic | Std. Error
NPDC9 Lessons learned during new product development 260 5 1 6 4,62 1,131 1,280, -1,168 , 151 1,714 ,301
PCP1 MP Customer satisfaction 256 5 1 6 5,01 , 787 ,620, -1,327 ,152 3,816 ,303
PCP2 MP Total sales 256 5 1 6 4,74 ,861 , 741 -1,037 ,152 2,087 ,303
PCP3 MP Market share 255 5 1 6 4,75 1,035 1,071 -,921 ,153 , 798 ,304]
PCP4 PSP Product/Service quality 255 4 2 6 4,95 ,782 ,611)  -1,000 ,153 2,218 ,304]
PCP5 PSP Product/Service cost 255 5 1 6 4,59 ,886 ,786 -,573 ,153 ,593 ,304
PCP6 PSP Product/Service flexibility 256 5 1 6 4,82 ,908 ,825 -,831 ,152 1,144 ,303
PCP7 FP Product/Service delivery speed 255 5 1 6 4,78 ,896 ,802 -, 746 ,153 ,962 ,304]
PCP8 FP Return on sales (Profit/Total sales) 250 5 1 6 4,60 ,957 ,916 -,649 ,154 ,605 ,307|
PCP9 FP Return on assets (Profit/Total Assets) 246 5 1 6 4,61 ,970 ,942 -, 707 ,155 ,661 ,309
PCP10 FP General profitability of the firm 244 5 1 6 4,61 1,002 1,004 -,864 ,156 ,991 ,310
Sl1 Years as a professional 234 5 1 6 3,25 1,333 1,777 ,197 ,159 -,556 ,317|
SI2 Years in this sector 230 5 1 6 2,93 1,286 1,655 ,392 ,160 -,325 ,320
SI3 Years in this company 226 4 1 5 2,22 1,021 1,042 ,440 ,162 -,500 ,322
Sl4 Position in Company 241 5 1 6 3,04 1,106 1,223 -,697 ,157 -,628 ,312
SI5 Business Line 234 4 1 5 3,62 1,379 1,903 -,826 ,159 -,553 ,317
SI6 Age 228 44 20 64 32,41 6,967 48,543 1,221 ,161 2,381 321
SI7 Sex 235 1 1 2 1,72 ,448 ,201|  -1,005 ,159 -,998 ,316
SI8 Academic Degree 237 4 1 5 2,79 ,745 ,555 ,603 ,158 1,530 ,315

Valid N (listwise)

0
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Appendix 7 - Correlation Matrix

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 | Competitive Intensity 1,00
2 | Dynamism 0,35 | 1,00
3 | Product Uncertainty 0,44 | 0,29 | 1,00
4 | Business Strategies 1,00
5 | Mutual Trust 1,00
6 | Learning 0,34 | 0,48 | 1,00
7 | Formalization 0,36 0,41 | 1,00
8 | Centralization 0,22- 1,00
9 | Dir and Perf Info 0,34 | 0,49 | 0,52 | 0,38 0'25; 1,00
10 | T-shape skills 0,33 | 0,46 | 0,58 | 0,36 0,58 | 1,00
11 | IT Support 0,340,551 0,41 | 0,45 0,53 | 0,64 | 1,00
12 | Socialization 0,21 0,43 | 0,53 | 0,55 | 0,36 0’2\,; 0,60 | 0,59 | 0,61 | 1,00
13 | Extenalization 0,33 | 0,54 | 0,55 | 0,30 0,25; 0,53 | 0,53 | 0,56 | 0,76 | 1,00
14 | Combination 0,38 | 0,35 | 0,46 | 0,52 0,48 | 0,52 | 0,58 | 0,65 | 0,66 | 1,00
15 | Internalization 0,37 | 0,46 | 0,56 | 0,39 0,51]055|058|0,72|0,79| 0,70 | 1,00
16 | NPD Capability 0,53 | 0,42 | 0,42 | 0,38 0,37 043|043 |0,56|051]|0,58]|0,55| 1,00
17 | Financial Performance 0,50 | 0,29 | 0,31 | 0,29 0,23 | 0,27 | 0,31 | 0,37 | 0,32 | 0,37 | 0,35 | 0,68 | 1,00
18 | Qualitative Performance 0,46 | 0,46 | 0,44 | 0,35 0,37 0,39 | 0,42 | 0,56 | 0,53 | 0,55|0,55| 0,74 | 0,65

All correlations are significant at the 0.05 level (2-tailed) with Bonferroni correction 0,05/153=0,00033
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Appendix 8 - Companies with Number of Participants

Number of

Company Name Participants

Intertech Bilgi islem ve Pazarlama Ticaret A.S. 40
Vrp Veri Raporlama Programlama A.S. 33
Bizitek Bilgisayar Yazilim ve internet Teknolojileri A.S 30
Global Bilgi A.S. 15
Done lletisim ve Bilgi Sistemleri 12
Banksoft Bilisim Bilgisayar Hizmetleri Ltd. Sti. 11

Ericsson Telekomiinikasyon A.S.

Fujitsu Siemens Computers

Avez Elektronik A.S.

Deksar Multimedya ve Telekomunikasyon A.S.
Oracle Bilgisayar Sistemleri A.S.

Yaz Bilgi Sistemleri A.S.

Data Market Bilgi Hizmetleri Ltd. Sti.
innova Bilisim Céziimleri A.S.

Probil Bilgi islem Destek ve Danismanlik A.S.
Avea lletisim Hizmetleri Tic.A.S.

Garanti Teknoloji

Ibm Turk Ltd. Sti.

Eastern Networks

Element Egitim Teknolojileri A.S.

Enocta

Hp Turkiye

Makrokod Bilisim Yazilim Danigmanlik
Netron Teknoloji

Yapi ve Kredi Bank A.S.

Akhan ET

Aplimax Bilisim Danismanhk Ltd Sti
Avivasa Emeklilik ve Hayat A.S.

Aydin Yazilim ve Elektronik Sanayii A.S.
Bilgi Birikim Sistemleri Ltd. $ti.

Bilgi ve Goruntu Teknolojileri

Boyut Bilgisayar Hizmetleri San ve Tic Ltd Sti
Bull Turkiye

Bulut Mutfak Mobilya A.S.

Burakyol Ltd.Sti

C Bilisim

C6zum Bilgisayar ve Yazilim Tic. Ltd. $ti.
Creon Tasarim ve Yazilim Hizmetleri
Cybersoft Enformasyon Teknolojileri

Dalga Yazilim Bilgisayar ve iletisim Sistemleri San. ve Tic.A.S.

Demedya Dijital Elektronik Medya Sistemleri A.S.
Dijitalis

Egeform Bilgisayar Ltd.Sti

Eti Maden isletmeleri Genel Mudirlugi

Feza Gazetecilik As

Figes Fizik ve Geometride Bilgisayar Simulasyonu Hiz. Tic. A.S.

Foreks Bilgi iletisim Hizmetleri A.S.
Forte Teknoloji
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Globalnet Internet Teknolojileri Ltd. $ti.

Hidrolik ve Mekanik Makina imalat San. ve Tic. Ltd. Sti
Icinnova Consultancy

Innoem Egitim Danigsmanlik Ltd.

Insaat ve Imalat Sirketi

Interpromedya Yayincilik Etkinlik Yonetimi ve Pazarlama Hizmetleri
AS.

Jforce Bilisim Teknolojileri

Karash Yazilim ve Guvenlik Teknolojileri
Karsan Otomotiv Sanayi ve Ticaret A.S.

Kcc Boya San.Vetic.Ltd. Sti.

Kkb Kredi Kayit Burosu A.S.

Kogsistem Bilgi ve iletisim Hizmetleri A.S.
Komtas Bilgi Yonetimi ve Danigmanlik A.S.
Lexmark International - Turkiye

Maestro Yazilim ve Danigsmanlik

Marti Bilgisayar Yazilim ve Danigmanlik Ltd.S$ti.
Medya Medya Reklam Danismanligi Ltd.Sti.
Mental Teknoloji

Obss Bilisim Bilgisayar Hizm. Dan. San. Tic. Ltd. Sti.
Od Yazilim

Odel Bilisim Hizmetleri ve Pazarlama Sirketi
Oyak Genel Mudurlagu

Ozgenc Medikal

Pl4c Teknoloji Cézimleri

Pro Associates

Provus Bilisim Hizmetleri A.S.

Roketsan

Sade Teknoloji Arastirma Gelistirme Elektronik San. ve Tic. Ltd. $ti
Saudi Cable Company

Sdt Space And Defence Technologies Inc.
Serhat Egitim A.S.

S-N Mizik Yapim ve Organizasyon A.S.
Soénmezler Tarim Makinalari Tic.ve San.Ltd.Sti.
Tgb A.S.

Ties Ltd. Sti

Triodor Software Bv

Trouw Nutrition Tr

Turkcell iletisim Hizmetleri A.S.

Tusas-Turk Havacilik ve Uzay San. A.S.
Vestek

Vizyon Bilgi Teknolojileri

Wellpro

Yaz Bilgi Sistemleri A.S.
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Appendix 9 - Web Groups That Were Sent Invitation Mail

© 0 N OO O W N P

WIW W N DNDNDNDNDNDNDNDNDNNDNDNRPRPEPRPRPRPEPRPEPREPERP PR RPPE
N P OO 0N OO UllA WNPFP O © 0 NO U~ W N P O

w
w

Group Name

Metu-odtu
AquariusHY
Bilgiyonetimi
bilisimetkinlikleri
ceceydeniz_destek
CMMI_Turkiye
Database_tr
em_mezunlari
Endustri_muhendisligi
Endustriengineering
EndustriMuh
E-O-Psikoloji
hightechHR

imtes-tr

Kolej89
Metu-ie-alumni
ODTU_Mezunlari
RecruitmentTurkey
Robbotix
TechStrateji
Teknoloji_yonetimi
Teknoloji-yonetimi
Tisag
Turkelektronikmuhendisleri
Turk-ie
TurkishBankers
Turkiyebilgitoplumu
Turkiyeendustri
Turkmuhendisleri
YazilimMuhendisligiTurkiye
YeditepePhd
YonetimGelisim
YontekMusavirlik

Number of
Members
1.964
121
1.950
292
524
728
207
1.337
1.163
447
3.515
284
765
44
218
1.200
1.462
19.782
831
553
122
407
416
592
5.256
2.939
207
810
504
1.723
124
2.064
844
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Mailing
Accepted
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Members
reached
1.964
121
1.950
292
524
728
207
1.337
1.163
447
3.515
284
765
44
218
1.200
1.462
19.782
831
553
122
407
416
592
5.256
2.939
207
810
504
1.723
124
2.064
844




Appendix 9 continous

Group Name Number of Mailing Members

Members| Accepted| reached
34  Akademikmerkez 967 NO 0
35  AkademIT 4.157 NO 0
36 = Bankaclyiz.biz 7.871 NO 0
37 | Bilgi_kultur 15.718 NO 0
38 | hilgisayarmuhendisleri 1.505 NO 0
39 | Bilisimkariyer 841 NO 0
40 | Bilisimpazaryeri 496 NO 0
41 | Everythink_free 21.987 NO 0
42 | Is_yonetimi 4.510 NO 0
43 | Isarayanmuhendisler 4.564 NO 0
44 | Java tr 2.036 NO 0
45 | Mekanikmuhendisleri 918 NO 0
46 = MSProjectTurk 925 NO 0
47 | Muhendis 1.176 NO 0
48 | Middle_east_technical_university 1.422 NO 0

TOTAL 122.488 53.395
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Appendix 10 Summary of Regression Results (Lee arighoi, 2003)

Regression

Weight T P

Socialization 0 Collaboration 0,3017 3,1036 **
KC Process 0 Collaboration 0,2085 2,4901 ¥
Externalization 0 Collaboration 0,2477  1,9941
Internalization 0 Collaboration 0,2692 2,0947 ¥
Socialization 0 Learning 0,3096  2,8054 **
Internalization O Learning 0,1895  1,9985

KC Process 0 Learning 0,2138 2,2493 *
KC Process 0 Centralization -0,2030 -2,6745 ¥
Socialization O Centralization -0,1755 -2,0142 A
Externalization 0 Centralization -0,2144  -1,9039
Internalization 0 Centralization -0,2025 -1,7381

KC Process O Trust 0,3525  3,5907 **4
Socialization O  Trust 0,2379 2,0873 ™
Externalization O Trust 0,3079 2,114 ¥
Combination O Trust 0,4041 2,4515 ™M
Internalization O Trust 0,3182 2,1118 *
KC Process O Organizational Creativity 0,9035 15,7786 *
Socialization O Organizational Creativity 0,2957 2,0883
Externalization O Organizational Creativity 0,2906 2,2281
Combination O Organizational Creativity 0,1778 1,8835
Internalization O Organizational Creativity 0,2371 2,601
Organizational Creativity [0 Organizational Peformance 0,6338 6,1313

*** p<0,01; ** p<0,05; *p<0,1
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