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Abstract

Innovation is broadly seen as the starting poinaafompetitive economy in recent
decade since added value of existing product andces of companies are diminished by
quickly changing technologies and harsh global cetitipn. Therefore, innovativeness
becomes an important contributor to competitivecegs. Hence, competitiveness is firmly
dependent upon an organization’s management ahtievation process. Particularly in the
last two decades, this subject has become the fmat of many academic and industrial
researches in order to overcome problems encouhigréhe companies while struggling for
achieving sustainable competitive advantage irgtbleal competition.

The main objective of this thesis is to develophnds and strategies for modelling and
analysis of innovation at the firm level, includiitg effect to the competition power and firm
performance, based on an empirical study cover®@ rmhanufacturing firms. Also, it is
aimed to suggest an integrated model of innovaéigssrat the firm level and to analyse the
effects of innovations determinants which have ifigant role on innovation development
success. In this thesis, innovation -one of theoitgmt component of today’s business life
which shapes the current and future economic streictwill be discussed; and the analyses
about how innovativeness competency of firms infaes their competitiveness and

performance will be presented.
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Ozet

Gectigimiz on yillik dilimde, inovasyon gegianlamda rekabetci ekonomininskangic
noktasi olarak gorilmektedir, zira firmalarin ti@tmevcut triin ve hizmetlerin katmagei,
hizla dgisen teknolojiler vesiddetli kiresel rekabet yuzinden hizla tikenmekteBu
sebeple, yenilik¢ilik firmalarin idari anlamda ykkiyonetimine siki sikiya kg olan
rekabetci bgarisinin temeli haline doministir. Ozellikle son yirmi yilhk donemde, yenilik
konusu firmalarin rekabet avantaji kazanmak adiristegdikleri cabalar sirasinda
karsilastiklari sorunlari bertaraf etmek igin bircok akadewe endustriyel agirmanin odak
noktasi olmstur.

Bu calsmanin ana amaci, firma dizeyinde inovasyonu madelte analiz etmek ve
inovasyonun firma performansina ve rekabeligie etkilerini belirlemek icin, 169 imalat
firmasini icine alan gozlemsel bir gh@ama cergcevesinde metotlar ve stratejiler giemektir.
Ayrica, firma duzeyinde bir yenilikgilik modeli @ya koymak, inovasyon ggirme
surecinde anlamli bir 6neme haiz olan yenilik beyicilerinin etkilerinin analizini yapmak
diger amaclar arasindadir. Bu tez kapsaminda buglelgelecgin ekonomik yapisinin
onemli bir bilgeni olan vyenilik targilacak ve sirketlerin yenilikgilik becerisinin

rekabetciliklerini ve performanslarini nasil etkilgini gésteren analizler sunulacaktir.
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CHAPTER 1

INTRODUCTION AND PURPOSES

1.1 Introduction and Scope

Innovations are the lifeblood of organizationscsirswiftly changing technologies and
severe global competition rapidly wear away theusabhdded of existing products and
services. Therefore, innovativeness is a latentcgoof competitive advantage for many firms
and it is one of risky, but of utmost importantaatments of the contemporary companies.
Innovation as a term is not only related to produmhd processes, but is also related to
marketing and organization. Akova et al. (1998}estathat the greater risk in innovation
process does not arise from developing new productervices, but from failing to innovate
at a pace that matches changing needs of customers.

Innovation is not a new phenomenon since improvésnand inventions are in the
nature of mankind. In spite of this, innovativenéss turned into a hot spot for academic
research particularly over the last two decadex;esit provides a strategic orientation to
organizations with the intention of surmountingithenvironmental problems met in the
exploration for sustainable competitive advantagehie worldwide competition (Drucker,
1985; Hitt et al., 2001; Kuratko et al., 2005). &te nationwide level, innovation is a
fundamental element of current economies, which oy supports the development and
growth of countries, but also increases theirdifendards.

The European Councils signaled the important rbR&D and innovation in the EU by
indicating research and innovation should be puthatheart of EU policies, funding and
business. EU has determined its strategy at the¢imgeen March 23-2% 2000 in Lisbon as
“to form new policies for R&D and for the informah society”, “to gain acceleration to the
structural reforms for the innovation and competitiess” and “to define the internal market,
in order to be the most competitive and dynamiorimiation-based economy in the world”.
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The fundamentals of information based economy, wkdl provide sources of comfort for
the information society at the near future, caniéned as :
i. Innovation policies, institutions and aids for nratg and commercializing the
domestic and foreign innovations.
ii. Developing the human capital, especially beingrtietbgy reader-writer.
iii. Data processing technologies.
iv. Open work conditions to develop information basechemy.

Thus, innovativeness is one of the key elementh®fLisbon declaration that aims to
establish such an information based society, widcthe basis of current and foreseeable
future economies.

It is possible to analyze innovation under threenbhes: (1) National innovation system,
(2) Innovation at regional level, and (3) Innovatiat firm level. Carlson (2006) declared that
innovation has a great importance and reputatiom#édional comfort; and it has a positive
influence for sharing of tacit knowledge on natiaevievel. Although innovation systems
are more internationalized recently, the importaméenational conditions, government
policies and the national innovation support predess not diminished.

In this thesis, the focus is on the innovationiahflevel. It has both empirical and
theoretical aspects. Turkish manufacturing firms selected to collect data for testing the
hypotheses and the suggested innovation modelm&nufacturing sectors are selected for
the survey application and the subsequent analysis:

Textile products manufacturing, chemical materrad @roducts manufacturing, metal
goods industries, machine manufacturing, electrivaine tools and equipments
(domestic appliances) and automotive industries.

Further details of the selection method of firmstfee survey application are presented
in chapter 4. The survey is performed in the Ndfdrmara region of Turkey, mainly in cities
Kocaeli and Istanbul (Sakarya, Tekigdand Kirklareli had also been invited to particepat
the survey). These regions compose the major pérsirkish manufacturing industry. The
survey is designed to assess information on inmavaictivities within enterprises, as well as
various aspects of the process such as the efféatsovation, sources of information used,
costs etc. With the collected data, innovation ifgalf the Turkish enterprises is depicted; but
more importantly, while comparing regional and eeslt dimensions, innovativeness

competency of firms and its impact on their contpetness power are investigated.
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In summary, this thesis contains two modules:

I. Held study about innovation at firm levd@his field study is conceived as an
innovation survey and interviews applied to firms selected manufacturing
sectors.

ii. Modeling the innovation at the firm levé&he analysis includes both modeling of
innovation process, and the effect of innovatiorfion performance. The goal is
to make concrete the features of innovative capgloi innovative manufacturing
firms, which might lead to strategies, policiesd grocedures for improving the
innovativeness and hence the competitiveness of nila@ufacturing sectors
involved.

The modeling of how innovativeness affects competitess of a firm is an open
research problem in the literature. The complexiyses from the definition of the
competition power. On the contrary, modeling of tlev product design and development
processes and capabilities are very popular sugbjanglyzed in many articles of the
innovation literature. Recently, original desigrdanarketing innovation have also increased
their popularities. However, in Turkey, similar easches, particularly supported by field
studies are rare.

According to the OECD researches, in the years -198%, more than half of the
development and expansion in the economies of dpedl countries have resulted from
innovations and innovativeness. Therefore, Turkeyto become more innovative in order to
accelerate its economic development (Ozcelik angmBa, 2004). But the data related to
innovation in Turkey is rather scarce. Therefohe innovation model, the survey database
and the findings of this thesis can constitute able source for future researchers. With
finalization of this study with all of its dimengis, it is possible to obtain important results
about; (1) how innovativeness appears in manufagfsector of Turkey, and what are main
innovation determinants, and (2) why do firms needbe innovative and what are the
importance of innovations in terms of firm perfomaa.

A further output of this thesis would be the detieation of the differences between the
companies as well as between the sectors in tefina@vative capability. These differences
may be caused by innovation determinants, whiakcty influence innovation competencies

of the manufacturing sector.
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1.2 Definitions of Innovation

In this thesis, innovation term will be considegthilar to the definition provided in
related European Commission reports (European Cesiom, 1996) that expressed
innovativeness as:

i. Extending and renewing the spectrum of prodaats services and related markets,

ii. Developing new techniques for production, astgjion and distribution,

iii. Applying new and efficient modifications for ampower capabilities, work
organization, work condition and finally for managent.

Formally, innovation is considered to be the susiteéslevelopment and application of
new knowledge (OECD, 1997). The purpose of innovais to launch newness into the
economic area. Metcalfe (1998) explains that when ftow of newness and innovations
desiccate, firms’ economic structure settles dawan inactive state with little growth. Hence,
innovation is critical for long-run economic devghoent. It is a dominant clarifying motive
behind differences of performance and competitietwken firms, regions and countries. For
instance, the study by Fagerberg et al. (2004)alsvihat innovative countries have higher
productivity and income than the less-innovativeson

Innovation is defined as a continuous change ofiness processes, services and
products of the company that is under the presstigrong competition in order to gain
competitive advantage and to upgrade the efficieatywork; especially in the highly
dynamic market conditions of today (El¢i, 2006).

In the Oslo Manual (2005) (the sub-heading of tr@oCManual is stated as “the
measurement of scientific and technological acéisjtproposed guidelines for collecting and
interpreting technological innovation data”), amonation is defined as the implementation
of a new or significantly improved product (good sarvice), or process, a new marketing
method, or a new organizational method in busin@sstices, workplace organization or
external relations. European Union and the OECnspexplain that innovation process
indicates modifications in which an idea transfotma marketable product or service, or else
an upgraded production or distribution managenmnt)se a new social service management.
More specifically, innovation is (European Comnugsil996):

= Renewal and expansion of the range of productgicesrand markets,
= Establishment of new methods of production, supply distribution,
= Introduction of changes in management, work orgaiun, working conditions

and skills of workforce.
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Drucker (1985) commonly defined the innovation sashthe process of equipping in
new, improved capabilities or increased utility.idtworth saying that innovation is not a
science or technology but a value that can be medsuth environmental impact. From the
managerial point of view, innovation could be detinas the development and creation of
new or improved products or services. The suitabladitions for creating innovation come
from the changes such as new consumer needs osalations for existing needs (Doyle,
1998).

Innovation can also be conceived as the transfaomaf knowledge to economic profit.
It has great commercial importance since it creareopportunity for firms to enter new
markets and to provide enhanced competitive adgantaexisting markets. It also increases
the efficiency and the profitability of companie&ctually, Romer (2005) stressed that
innovation is a process that encloses several shvactivities, ranging from preliminary
research through to the development of prototypes the registration of inventions and
concluding commercial applications.

According to the Competitiveness Council of Europe@ommission, the basic
properties of innovation can be summarized asvid@|(?004):

» /nnovation diffuses at an increasing padée various causes for this diffusion
pace are the very developed information and comeoation network, and the increased
economic, cultural and political connections.

= /nnovation is becoming more and more gloBdle same innovation is adopted in
different parts of the world. For instance, the ofanturing model of Toyota beginning at
70's (Womack et al., 1993) adopted by the USA awtore industry and then by all other
related manufacturing firms all over the worldréhatively short time.

» /nnovation is complex technologicallyhe innovation is formed with the synergy
of different dimensions of various disciplines.

» /nnovation is demanding more and more creativifpe growth of innovations in
the same areas, the reduction of launching timedest these innovations and the globalism
are the key reasons why innovativeness demands eneaévity day-by-day. These findings
stress the importance of collaboration and comnatioic between users and producers in
order to be more innovative.

Briefly, innovation is the product, process, mankgtor organizational method that is
new (or significantly improved) to the firm. Thisdludes products, processes, and methods

that firms have developed mainly by themselves @ad those adopted from other firms or
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organizations. Besides, it is a frequent charagtterithat innovation must have been

implemented, meaning that it must have been inteduo the market.

1.3 Research Questions and Purposes

The main objective of this thesis is to develophods and strategies for modeling and
analysis of innovation, including its effect on tbempetitiveness and performance of firms.
Also, it is aimed to suggest an integrated modehodvativeness at firm level and to analyse
the effects of innovations determinants which haignificant importance on innovation
development success.

After an extensive literature review a innovativemnenodel is hypothesized in order to
answer mainly three fundamental research quessiatsd below:

i. What are the determinants of innovation at firmel@v

ii. How can innovation be measured?

iii. What are the benefits of the innovation to the $rnespecially in terms of
competitiveness and performance?

A deliverable of this study is expected to be aablase, which can be employed as a
pathfinder for proposing appropriate policies atrdtegies to the firms about innovation. The
results are also useful to describe innovation luéipas of the firms in selected regions, in
order to perform a comparison at sector level. Thbe purpose is making evident the
strategy and action plans that are necessary twenge innovativeness in firms.

In order to achieve and implement these aims stiidy is outlined as follows:

i. To evaluate the innovative capability and poterdgfahe manufacturing industry;

ii. To generate an opportunity of pursuing both teddniorganizational and
managerial evaluation of the manufacturing indystaypd to uncover new
organizational, managerial and technical capaddlitielated to innovativeness in
manufacturing industry;

iii. To propose policies about the evolution of innoxetiess in the manufacturing
industry.

In summary, this thesis aims to reach conclusiamghe conceptual and theoretical
aspects of innovation in manufacturing firms in Key by applying empirical research

methodology. Finally, modeling of innovation proseand the study of searching the
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influence of innovativeness upon the competitivene$ manufacturing firms are also

expected to result in valuable contributions toitlvation literature.

1.4 Research Methodology

In order to collect the required data, we utilizd empirical survey. A questionnaire
form has been developed to be filled in by the uppanagers working in various enterprises
of selected industries in order to assess the ratants of innovations and their structural
associations to firm competitiveness and perforraanc

The data used in this study is provided from anoorg project (TUBITAK-
105K105/SOBAG) called “Innovation Models and Impkmations in Manufacturing
Industry” funded by the Scientific and Technologidg@esearch Council of Turkey
(TUBITAK). In that project, detailed data has bemsillected through the application of a
guestionnaire (survey application) and throughrinésvs.

The suggested methodology of Meredith et al. (19&9academic research is taken into
account while selecting the survey application pdace. The survey is very beneficial
especially for analyzing the collected data byistiaal methods and also for generalizing the
results through quantitative means. Thanks to #duotofs like being less expensive and less
troublesome, survey method increases its populdity, on the other hand, a weak point of
this method is that the respondent does not hawh rassistance for questions s/he does not
understand while answering the questionnaire and $the responds it according to his/her
own perception.

The questionnaire form is prepared by consideriotdp bhe recent questionnaire forms
utilized in prior studies, and both the determigaanhd the measures met in the up-to-date
academic literature. The survey is used particplan collecting data in order to evaluate the
determinants of the innovation at firm level, todiout the influence of innovativeness on the
firms and to determine the relation between inneeatss, competitiveness and performance.
After the data is collected, it is analyzed usingtistical methods, tools, and softwares
(especially SPSS and AMOS) in order to reach canhs.

The main aspects of the methodology applied inttiesis can be explained as follows:

»  Modeling IssuesThe modeling of innovativeness begins with literatsearch,
which is useful to obtain a hypothetical model. Madidation of this hypothetical model is
investigated using the results of the survey adplie
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=  Survey ApplicationSurvey application is primarily made with mail iatance.
After selecting the sub-industries, the questiorena posted to firms with a pre-paid return
envelope and a cover letter. When the firms fitleel questionnaire, they directly sent it back
to the return address. But to make up for the figaht number of survey participation, face-
to-face interviews for survey application are aisalized.

» Data Analysis.After data has been collected by the survey, thalyais is
performed mainly using SPSS v13 and AMOS v4. Theoltheses are tested by appropriate
statistical methods employing these softwares.|Fin@sults of the analysis are gathered and

conclusions are drawn.

1.5 Organization of the Thesis

The thesis has eight chapters. Introduction, cagetine thesis scope, innovation
definitions, the research questions, the purp@sesthe research methodology is presented in
this chapter. In the second chapter, the importasicéennovation and its basic terms,
innovation types and innovation at firm level, inatveness and competitiveness relations
are discussed along with the review of innovatiterdture. The third chapter consists of the
definition of the problem, the suggestions conaggnnnovation model, the hypotheses of the
study and the review of the measures for innovagge proposed in the literature. The fourth
chapter is about survey design and explanatiomefquestionnaire form. This chapter also
explains the methodology of data collection procasd how the sample represents the
population. The fifth and sixth chapters exhibg @#malyses and the results of drivers model
of innovativeness and performance model respegtivEhe seventh chapter acts as a
summary of findings and it also includes some m&iabout sectoral differences. Finally, the
thesis is concluded with the conclusions and sugesfor future research, all presented in

the eighth chapter.
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CHAPTER 2

BASIC TERMINOLOGY AND LITERATURE REVIEW

2.1 Importance of Innovation and Basic Terminology

Innovativeness is one of the fundamental elementisnas’ business strategies to enter
new markets, to expand the existing market shadet@provide the company a competitive
advantage. Nowadays, the objective of innovatisn®t only the necessity of reducing costs;
but a wide spectrum of reasons such as improvioglymt and service quality, designing
better products, enduring the shortened produetchicle, responding to customer needs and
demands, and thus developing new services and gydwew organization models and new
marketing techniques. Many researches are moreess based on the idea that firms
overcome their competitive problems only throughowations (Evangelista et al. 1998).
Hence, the modern companies need to be innovatigedier to compete better in their market.

First of all, it can be useful to make a distinntlzetween innovation and invention. As a
definition, invention is the first occurrence of alea for a new product or process, while
innovation is the attempt to convert it into ecomoneturn. Similarly, Salavou (2004) draws
attention to the difference between innovativenasd innovation: Innovation seems to
incorporate the adoption or/and implementationrefw" defined rather in subjective ways,
whereas innovativeness appears to embody some dfimdeasurement contingent on an
organization’s proclivity towards innovation. Akoed al. (1998) defines innovativeness as a
critical means by which members of companies difygeradapt, and even reinvent their firms
to contest evolving market and technical conditions

It is also useful to announce the difference betwieaovation and imitation. Actually,
there is a clear difference between commercialismgething for the first time and copying

it and introducing it in a different context. Thatter possibly includes a larger dose of
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imitative behavior or what is sometimes called textbgy transfer (Fagerberg et al., 2004).
Briefly, an innovation is the introduction of a pract, process or application which is new
both to the firm and to the market. Imitation dessothe introduction of product, process or
applications, which are new only to the firm, nothe market.

On the other hand, some sources and disciplinesratepinnovativeness under two
different categoriesBehavioral innovativenesis a characteristic of a firm’s intellectual
capital that is formed by sum of innovative cap#ébsg of firm’s employees, teams and
management. Internal openness to new ideas andatioons is basic unit of behavioral
innovativeness, which can be seen as a cruciarféltat underlies innovative outcomes. The
main focus ofstrategic innovativeness contrast, is to evaluate an organization’satépy
in order to deal with specific organizational oltpees (Wang and Ahmed, 2004).

Despite its apparent importance, innovation has alaiays attracted the academic
attention it merits. Nevertheless, this situatisnnow changing; academic researches and
studies about innovation in economic and sociainghahave propagated in recent years,
principally with a bent towards cross-disciplinaffhe wisdom towards cross-disciplinary
necessitates much academic work in this area araveals that no particular discipline can
deal with all aspects of innovation (Fagerberg.e2804).

According to one theoretical approach based on f@peter’s studies, it is a common
fact to categorize innovations along with how ratlithey are, compared to existing
technology (Freeman and Soete, 1997). In academiicsaientific literature, innovations are
generally defined under two categories: Radicabuations and incremental innovations.

Radical innovationkhave generally great risks and they are hard todneslated into the
commercial domain. Yet, they provide important bgsdo firms in long-term in terms of
market success, competitive advantage, and betrdormance results. Sometimes, radical
innovations contain new technology improvements applications, which can even modify
the market structure. In contragticremental innovationsclude small modifications so as
the customers use the resulting products/processes easily, with more satisfaction, and
with less assistance (Darroch & McNaughton, 200&nilnn et al., 2006).

In most cases, receiving economic benefits fronceddnnovations needs beforehand a
series of incremental improvements. When an innonas more radical, the risk of probable
need of wide investments and/or organizational ghao succeed in the market is greater.
Briefly, innovation is vital for economic changejcawhile incremental innovations fill in the
process of change continuously, radical innovatishspe big changes in the market
(Schumpeter, 1934).
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Before further explanations, it is useful to defitte key words employed in the
definition of innovation types. These key words aeehnologically new or improved
According to Oslo Manual (2005), an innovationeshnologicallynew if its technological
characteristics differ considerably from those ofuous products or processes. Such
innovations may entail radically new technologiesay be based on combining existing
technologies in new uses, or may be derived froenube of new knowledge. On the other
hand, technologically improveaneans that existing performance has been significa
enhanced or upgraded. A simple product or processlra improved in terms of cost and/or

performance while using higher-performance mater@mponents, or different processes.

2.2 Innovation Types and Innovation at Firm Level

2.2.1 Innovation Types

Schumpeter (1934) differentiated between five d#ife types of innovation: new
products, new methods of production, new sourcesipply, the exploitation of new markets,
and new ways to organize business. Yet, in ecorggmiost of the focus has been on the new
products and new production methods. The termsuygtadnovation and process innovation
have been used to typify the incidence of new oprowed goods and services, and
improvements in the processes to produce thesesgoutiservices, respectively.

In the Oslo Manual (2005), four different innovatitypes are introduced. These are
product innovation, process innovation, marketimgoivation and organizational innovation.
Product innovation and process innovation are tjastated to the concept of technological
developments. The definitions of these innovatigres are:

A product innovation is the introduction of a gaardservice that is new or significantly
improved regarding its characterstics or intendegés, including significant improvements in
technical specifications, components and matenalmporated software, user friendliness or
other functional charactenstic€Oslo Manual, 2005). Product innovations can zgilnew
knowledge or technologies, or can be based on nesg wr combinations of existing
knowledge or technologies. The term product is wsambver both goods and services.

Product innovation is a difficult process driven tchnology advances, changing
customer needs, shortening product life cycles,iac@ased world competition. For success,

it must involve strong interaction within the firmnd further between the firm and its
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customers and suppliers (Akova et al., 1998). Algiodesign is an essential ingredient of the
development and the accomplishment of product iahiors, the design modifications do not

involve a major change for practical distinctivemed a product. That is why the design

activities are not acknowledged as product innovesti

A process innovation is the implementation of a newsignificantly improved
proaduction or delivery method. This includes sigaift changes in techniques, equipment
anad/or software. Process innovations can be inténidedecrease unit costs of production or
delivery, to increase quality, or to produce oridef new or significantly improved products
(Oslo Manual, 2005). Fagerberg et al. (2004) stbgbat while the introduction of new
products is commonly assumed to have a clear,ip@tfect on the growth of income and
employment; process innovation, due to its codifayhature, can have a more hazy effect.

A marketing innovation Is the implementation ofavnmarketing method involving
significant changes in product design or packagfmpaduct placement, proaduct promotion or
pricing (Oslo Manual, 2005). Marketing innovations targetaddressing customer needs
better, opening up new markets, or newly positigrarfirm’s product on the market with the
intention of increasing firm’s sales. Marketing awations are strongly related to pricing
strategies, product package design proprietieslyatgplacement and promotion activities.

Finally, an organizational innovation is the implementatioha new organizational
method in the firm’s business practices, workplarganization or extemal relations.
Organizational innovations have a tendency to iasee firm performance by reducing
administrative and transaction costs, improving kmwlace satisfaction (and thus labour
proauctivity), gaining access to nontradable asgetgh as non-codified extemal knowledge)
or reducing costs of supplig®©slo Manual, 2005). Thus, organizational innawadi are
strongly related with the business practices.

Alternatively, in the U.S. literature, two diffeertypes of innovation can be
distinguished. According to the National InstitatfeStandards and Technology (2003) of the
U.S., these types are technological and commeiraavations. Technological innovation is
the successful implementation in commerce or manage of a new technical idea. A
commercial innovation is the result of the applmatof technical, market, or business-model
ingenuity to create a new or improved product, pss¢ or service that is successfully

introduced into the market.
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222 Innovation at Firm Level

Firms are basic units where innovations occur. vation takes place through a wide
variety of business practices. Thanks to the gbiit transforming system and process
dynamics into innovation and market success, finesin the heart of the innovation process.
In the Oslo Manual (2005), it is predicted that Hoeirce of innovation at firm level may be
described as a system of factors that shapes itinngaand is referred to as the innovation
dynamo. That dynamo figures out, in fact, the deieants of innovation.

Owing to the collaborations between organizatiditeps are easily able to set the
competitiveness strategies and establish innovastoactures. In fact, innovation has a
tendency to cluster firms, where it matures moilyaand involves structural alterations in
the production process, as well as in the orgaoizal and institutional behaviors.

Innovations can be created by several ways in firGisce the research is the main
factor of innovativeness that generates ideas adlntcal skills, innovation can be in the
form of invention. Also, adapting and imitating calso be very useful firm strategies; a
company can be innovative by taking an idea froheofirms or sectors and adjusting it for
its own purposes. Actually, inventions can be pentd anywhere; however, innovations
arise typically in firms. To be capable of transfomg an invention into innovation, a firm
usually needs to merge a number of different typeskills, capabilities, knowledge and
resources. The innovator in an organization is aesjple for combining these required
features (Fagerberg et al., 2004).

Innovation depends on a strong relation betweerdiffierent functions of companies.
Particularly, R&D, marketing and production depatits play a major role. The coordination
between these functions and their other in-firmattehs are vital in order to merge the
necessary skills, capabilities, knowledge and nessufor innovativenesgigure 2. 1sketches
in-firm relations, particularly those among the wngant in-firm functions in the innovation

making process.

Relations

Marketing Production

Figure 2.1 : In-Firm relations in the innovatioropess
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Olson et al. (2001) examined the relationship efithfirm departments in terms of their
contribution to innovativeness. They found thangigant in-firm cooperation must exist to
be innovative, and they demonstrated that the giinerof this collaboration and
communication varies depending on the nature obvation (new to market, new to firms
vs.) associated with the new product, processmrces being developed.

Becheikh et al. (2006) provided a systematic revielvempirical articles about
technological innovations in the manufacturing seett firm level, published between years
1993 and 2003. Their main purpose is to integtaefindings of innovation studies in order
to identify how innovations occur in firms and wldhe conclusions about innovativeness
converge and diverge. They predicted that theieaeh would help to advance the
cumulative knowledge about innovativeness in congsan

OECD reports point out that companies that developvations in a more decisive way
and rapidly, have also more qualified workers, pgagher salaries and provide more
conclusive future plans for their employees. THeat$ of innovations on firm performance
differ in a wide spectrum from sales, market shanel profitability to productivity and
efficiency (Oslo Manual, 2005).

2.3 Innovativeness and Competitiveness

The competition between companies is the basiofdbiat shapes market conditions
and determines firms’ competitive priorities suchagtimum price and quality for products
and services in the market. Since firms want td lib& competition race, they struggle to be
different, to be preferred by customers and toheefirst launcher in the market. Companies
try not only to discover appropriate methods fareexing continuously their profitability and
productivity, but also to find out the customer deeot yet met and then to develop new
products and services to satisfy these needshioparpose, the competitiveness policies and
their implementation in a country have to suppbesse activities of firms and not to obstruct
the competition structure of the market (Elci, 2006

Innovativeness and technological developmentsriieat and powerful approaches for
all industrialized companies to grow continuoushyg @o gain competitive advantage in local
and global markets. Currently, technology appeardd the main trigger of economical
growth for organizations. Global competition is heatsed anymore on natural resources and
cheap labor, but on technology development andvatans. Technological progress and
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innovations are essential means for obtaining bpgormance outputs at firm level and also
for achieving developed country level, providinghtouous economic growth for countries.

In fact, competition is a widely used term that hascommon definition and possess
different meanings at different point of views, reynat firm, region, nation and global base.
In this thesis, competition is considered at firewdl. Accordingly, competition power of
firms can be defined as the ability to keep on log preferred goods and services to
customers against the other alternative goods amdces in the marketplace. From the
companies’ perspective, competition evolves arotugtomers. Recently customer relations
become the limelight of firms’ activities; thereégrfirms need to be structured as customer-
oriented organizations in order to gain competiddeantage in their market.

Competitiveness is a firm’s share of its marketsife product. It has been typically
measured in financial and economical terms. Theldomental pressure of competition for
firms is decreasing manufacturing costs and impigwechnological ability. These aims push
companies to new organizational and work structsuesh as focusing on and improving
firm’s core competencies, developing new structdoesresponding and reacting better to
new market conditions and customer demands, tagyedifferent markets, increasing
collaborations with other companies, and invesiimiginovations (Ulusoy et al., 1999).

Different approaches to competition have been dsed in the literature. Ulusoy (2000)
defined the engineering approach as the abilityp@hg competitive while searching for,
determining, adopting and improving the best pcastirelated to customer focus, quality,
flexibility, cost, innovation, and responsivenedsatt yield superior performance. This
approach suggests a best practice paradigm for ethapness which the firms’ top
management points out and sets targets for.

Tas (2006) hinted that the main factor contributinglte competitiveness of a firm is its
R&D investments and its continuous productivity \gtie. The author noted that efficient
competition policies are critical for firms’ compgeteness as well. McAdam and Keogh
(2004) investigated the relationship between firgsheral performance and its familiarity
with innovation and research. They found that firmendency to innovations in its
competitive environment are vital in the sense w$talling the connection between
innovativeness and competitiveness.

According to Porter (1998), innovation means tedbgical progress and is a business
practice to accomplish firms’ activities via bett@ethods and processes. For that reason,
companies acquire competitive advantages by beingvative, while developing newest

technologies and modern production techniques.
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Tas (2006) points out that in global competition eowiments, since companies and
even countries want to improve their competitivevpg they must acquire high R&D
capabilities, better innovation competence and cd@déue based dynamic competition
superiority. That dynamic competition superiorigquires both specialization in resource
acquisition and low-cost advantage.

The relationship between increased productivity @&wdnomic growth is strongly
related to expansion pace of the technology, kndgdeaccumulation and also efficient
innovation strategies. Nowadays, production cost guoality are not key differentiating
factors for competitive advantage; gaining and aostg competitive advantage requires
taking on new challenges and creating new marketich no doubt are based on

innovativeness.

2.4 Review of Innovation Literature

2.4.1 [Introduction to the Innovation Literature

Recently, firms and countries found themselvesedhallenge of global competition.
The influence of this global competition forcesrfsg to determine their business strategies.
New product development, increased capability imdpcts and production strategies, new
markets, and supply chain management are someeofcdhdidate factors to shape the
competitive advantage that firms try to obtain.dwativeness is increasing its importance
among firms’ strategies due to its evident contidouto the competitive advantage of firms
and also due to the globalization. Therefore, imtiom management research becomes very
important all over the world in recent years.

In former academic studies, several approaches dsseussed about innovation
management. These studies aim to form a strudbatecombines innovation strategies with
competition and business strategies. Technology agement, whose importance is
increasing in all sectors and economies, is on¢heffocused points in these innovation
researches. Technology management process coofkigltsses like determining, choosing,
acquiring, using and protecting the technology lBerband Gregory, 1995). This proposed
process structure for technology management is @ty appropriate for the spread of
process-based organization culture (Pandya el@97). Pavitt (1990) emphasized that for

successful technology management, firm determinaisoa necessity. The integration of
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technology plans with companies’ master businessgpimakes the technology a critical
element at firm level. In fact, inclination towarddructured innovation processes and
innovativeness is a suitable way in order to expdwedefficiency of technology planning at
firms (Metz, 1996).

New product development (NPD) is also a busineastige of high-reputed firms to
gain competitive advantage in the marketplace.iéaihnovation literature focused mostly
on this subject and the modeling of NPD procesbémmanufacturing industry is well-studied.
According to Cooper (1999), the critical new prodsaccess factors are: The pre-research
before starting the process, listening to customeogce, offering different products to
customers than competitors do, defining productisgearly in the process, strong market
participation and close market observation, takithg “continue/terminate” decisions
seriously and quickly at the control points of fh@cess, having a multi-discipline project
team and having a strong project leader.

Related to NPD, Payzin (1998) emphasized that #rereome deficiencies in forming a
technology strategy and transforming this technplegtategy to business strategy. Thus,
these deficiencies are the primary problems in NiP@zesses. It is important to improve the
interaction interfaces between technology, R&D ate new product and process
development fields in order to be more innovatiRarticularly, excessive relationship of
companies with suppliers, customers, researchtutistis and the universities can be very

useful in the innovation making process.

2.4.2 History and Evolution of Innovation Theory

Conjectural studies are the pioneers of the innonditerature that has been grown and
matured by the researches which tried to elucidlage innovation concepts by defining
organizational policies, processes, and charatiterisvhereby companies test and realize
their efforts for innovative and creative ideasameling its products, processes, and markets
(Pinchot, 1985; Stevenson and Jarillo, 1990; Iditgl., 2001).

Innovation studies are initially based on entreptgship in economics literature. The
term entrepreneurship was first used by French @uoat Richard Cantillon (1755) in his
essay about general economics, where the merchiaed tisk while buying some products at
an agreed price, and then selling it at an ambiguptce. Thus, Cantillon defined
entrepreneur as a merchant who takes risk in otdemake profit. In fact, the term
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entrepreneur comes from the French verb “entrepegndvhich means “to undertake”.
Nowadays, the term entrepreneurship is used sintdarthe Cantillon definition, but
innovative dimension of this term is forgotten.

Actually, in the beginning of the #aentury, in addition to its properties like risking
and uncertainty, the entrepreneurship term gainedreovative dimension, too. This fact was
first introduced in the study “The Theory of EcorionDevelopment” of Joseph A.
Schumpeter (1934) and then, it had gained acad@tis thanks to this Austrian economist.
In that essay, Schumpeter had established the dastonomical theory of entrepreneurship,
and his thoughts are still very valuable source®fiirepreneurship and innovation researches
(Cetindamar, 2002).

According to Schumpeter’'s entrepreneurship deé@nijtimerchant is the one who
presents to market a new system, product, progeas original composition of them, while
taking risk due to uncertain demand in the markéie innovations presented by the
entrepreneur must be quite improved from the previgystem, process or products.
Schumpeter (1950) announced that each innovatiast have the power that breaks the use
of the previous; and this loop has been namedestice destruction. Thus, innovations are
the key factors for economical development.

The global competition, which became particularbugh after 80’s, forced the
companies focus on its business strategies, edlyemmainnovations (Kurotko and Hodgettes,
1998). Damanpour (1991) emphasized that accordingetent empirical studies, it is
understood that innovations are not performed dmylyindividual entrepreneurs but more
commonly by organizations. In fact, nowadays, iratoaeness has become the primary
business strategy, even the mission of some compdikie 3M (Fry, 1987). Furthermore,
innovation centers like Silicon Valley have beemirfded. Consequently, due to increased
investments based on advanced technology, numbereative destructions has increased
globally, and thus, the development of global ecoles has gained pace.

Famous management specialist Peter Drucker (198d4yested four fundamental
aspects for quick economical development at firnelleThese business practices are: (1)
Increased investments thanks to quick developmiegibbal communication and technology.
(2) Catalysis effect of demographic changes suclwvasen becoming more integrated into
business life, increase in education and spectadizaf adults etc. (3) Support and aids to
firms making it easier to find funds thanks to riskpital availability for entrepreneurs. (4)
Start of learning and applying the practices ofrepreneurship management by American

industry. At the present time, due to the toughbglocompetition, both individuals and
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companies begin to evaluate and to apply theirvation strategies and entrepreneurship

abilities with the purpose of gaining competitidvantage (Drucker, 1985; Hult et al., 2003).

2.4.3 Determinants of Innovation

In recent years, the subject of innovation deteamis has been frequently discussed
and it has become one of the focuses in the infmvéterature. Derived from this increased
literature, a central research theme has receatlgaled as innovativeness by major authors
exploring innovation determinants in order to gii¢ an innovative approach at firm level
(Kanter, 1985; Pinchot, 1985; Kuratko and Montagh®89). These researches hinted that
empirical studies should be involved in diversetuals and industries to facilitate the
understanding of innovation making process withoalts dimensions (Hornsby, Kuratko and
Zahra, 2002; Kemelgor, 2002).

Actually, it is possible to examine the innovatagterminants in two subgroups: in-firm
(indigenous) parameters and out-firm (exogenousamaters. The indigenous parameters
include general firm characteristics (such as f&mage, size, ownership status etc.), firm
structure (such as intellectual capital, firm crétufirm decision taking process and openness
of in-firm communication channels, delegation of rkkgy managerial characteristics and
leadership, etc.), and firm strategies (such adalotations, knowledge management,
investments strategies and cost strategies, peegsgucompetition elements, etc.). On the
other hand, exogenous parameters are sectoraltiomsdand relations (such as sector and
market structure, public regulations & incentivegiernal financial funds acquisition, and

out-firm barriers to innovation).

2.4.3.1 General Firm Characteristics

General characteristics of firms definitely conttdd to establish their corporate
entrepreneurship, which incarnate companies’ inornaand venturing activities, and is
necessary in today’s competitive markets. Hencgyarate entrepreneurship is important for
organizational renewal, innovativeness level anelatton of new business abilities, and
improved financial performance.

Empirical studies find out that the ownership typésompanies slightly influence their

R&D functions; in particular, foreign affiliationsave uncertain effects for innovativeness.
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For instance, Bishop and Wiseman (1999) declaratftiieign capital negatively influences
firms’ innovative capabilities and R&D functionsuB Love and Ashcroft (1999) claimed
that plant size, foreign ownership and the presaide&D are all positively correlated to
innovations. Consequently, despite many studigberiterature that observed the companies
with foreign origin are more innovative, findingsgarding the direction and intensity of the
relation between ownership status and innovatienratefinite.

Similar to ownership status, firm size has also igodius effects for firm innovativeness
abilities. George et al. (2005) examined that thvmership structures of small and medium
sized firms influence their tendency to take risksd swell the scope and scale of
innovativeness efforts. Peters and Van Pottelsieer@003) examined the innovation
competencies and performance of Belgian manufaguiirms. They found that although
large firms are better in term of innovation congpeies, small firms assign largest share of
profits to innovative projects. Surprisingly, batirge and small firms have more patents
applications and R&D investments than medium simeds. The authors also stressed that
the share of turnover because of incremental inmmvas higher within small firms, but
technological breakthroughs are more vital witldirge firms. Finally, they also indicated that
foreign firms invest significantly less in R&D théwcal firms.

Evangelista et al. (1998) studied the innovativedi in different manufacturing sectors
in Europe and their firm size. They found that gegcentage of innovativeness is higher for
large firms than for smaller ones. They also exgwdsthat innovation inputs like R&D
investment are strongly correlated to firm size] differ seriously across industries with little
change across countries.

Benavente (2006) discovered that larger firms hevegher percentage of innovative
sales; and also firms that have larger market dhave higher R&D intensities. These results
are very suitable to Schumpeterian approach ofvatien, according to which innovation is
an activity generally embarked by larger firms. Hoer, L66f and Hesmati (2002)
investigated the effect of firm size to R&D expdndt by using an econometric model. The
authors found that if industry is controlled (ptésieffect of sectoral difference is controlled),
innovation intensity is not constant but falls sigrantly with size.

Crépon et al. (1998) affirmed that the probabitifyengaging in research (R&D) at the
firm level increases with firm size (humber of eoydes), market share and diversification.
On the other hand, the research effort (R&D cajmi@insity) of a company increases with the
same variables, except for size (although its rebeeaapital being strictly proportional to

size). The firm innovation output, which is measul®y acquired patents and sales of new
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goods, increases with research effort, market ddmamd technology indicators, either
directly or indirectly. The authors also indicatidt firm productivity correlates positively
with a higher innovation output. Finally, they poged an econometric model to estimate a
simple framework to extract R&D, innovativeness gmdductivity interrelations at the firm
level.

Koberg et al. (1996) suggested that formally strredd young firms are less innovative
than the ones that aren’t structured; and alsthenold organizations, formalization has not
any negative impact on innovativeness. Zahra et(2000) investigated medium-size
manufacturing companies and showed that commitrteeirinovativeness is high when the
board chair and the chief executive officer aréedent individuals and the board is medium
in size. Camison-Zornoza et al. (2004) verified gxastence of a significant and positive
correlation between size and innovativeness. Thioasl found out that the contradictory
results obtained in previous research could be usecaf divergences in the methodology
used to analyze the variables.

In fact, innovation determinants are widely dispdrfrom the micro-economic patterns
to the macro-economic performance. In the studids/ermaete et al (2003), some aspects of
innovativeness level of companies were shown tedémn the age of the company, firm
size, and regional economic performance. They caled that the research is ambiguous on
the relationship between company age and innovas& whereas older firms are more
likely to introduce products that are also newhe market segment in which they compete,
young firms tend to introduce innovations that havirger impact on the firm's turnover.
Also, the research indicates that geographical timeaof companies also affects their
innovativeness level.

Bugelsdijk and Cornet (2002) investigated the mefship between innovation and
geography. They found that knowledge spilloversbanended by distance, as it is expected.

2.4.3.2 Firm Structure

Individual efforts of employees for innovativenegs maintained by the impact of firm
structure on corporate ambience, which appeargms’fbusiness applications and strategies,
managerial tools and internal communication prasti@ry, 1987). Competitive reflection of
firm structure and its innovative orientation degpeon the success of conversion the
challenging new ideas of employees to corporatetioes and investments (Pinchot, 1985;

Kuratko et al., 1990; Hornsby et al., 2002). Innoxea capability of a firm thrives when this
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conversion process is instilled in firms’ businessthods, practices, strategies and efforts
(Sathe, 1988; Kanter, 1996).

In the academic literature, numerous authors imyatstd firm structure and tried to find
out appropriate internal climate factors for inniw@ness. These factors can be combined
into two categories, namely firm culture and irgetual capital. Principally, firm culture is
shaped by internal sub-factors. These sub-factofisn culture are: management support for
generation new ideas, allocation of resources ame &vailability, decentralization level or
decision making autonomy, appropriate use of ineestand rewards, and tolerance for
failures in creative undertakings and risky projeoplementations (Souder, 1981; Sathe,
1985; Drucker, 1985; Pinchot, 1985; Fry, 1987; Syaad Block, 1989; Kuratko et al., 1990;
Damanpour, 1991; Hornsby et al., 1993; Kanter, 1SMdbo, 1999; Hornsby et al., 2002).

Entrepreneurship is a firm characteristic whereiralirm business practices support
internal tendency to innovations while motivatingdasupporting employees’ new ideas.
Clearly, this is not possible without top managemsuapport. Management must take
workers’ opinions seriously and should create arfirim atmosphere for supporting
innovativeness (Hornsby et al., 2002). Sundbo (188#ted that organizational environment
and measures supported by top management aralchitiorder to encourage the employees
to create new ideas and to be innovative.

Montalyo (2004) stressed that the roles of manageis$ their willingness to make
innovations have all positive effect upon corporatevativeness level. Management support
for generating, developing, and implementing negaglis directly linked to creativity and to
the development of new business practices and maso(Kanter, 1985; Pinchot, 1985;
Damanpour, 1991). Top management has to proveugpaost to innovation activities, to
remove the barriers ahead of the innovation proctssestablish open communication
channels, and to produce new ideas and projectsefidre, executive support for producing
new ideas and projects is vital for arousing intieaspirit inside the company with the aim
of utilizing powerfully employees’ knowledge andeativeness to control environmental
ambiguity (Drucker, 1985; Sathe, 1988; Sykes anoclBl 1989; Kuratko and Montagno,
1989).

The support of managers is also necessary for gemgrnew projects and for
increasing the number of workers that contributéhem. The employees, who feel the top
management support, have a higher willingnessk® tisk in order to be more creative and

innovative. Hence, the endeavor toward innovatigams pace (Tatikonda and Rosenthal,

37



2000). Supporting new ideas, providing necessayces and rewrd and establishing an
innovative in-firm character are examples of the ntanagement support for innovativeness.

Resource creation is another significant factorsieccess in innovation activities (Fry,
1987). All innovative attempts demand allocatiomesfources such as information, manpower,
materials, equipment and time (Barney, 1991). bt, fan the innovation process, managers
request from their employees to be innovative &nlis possible only if employees take risk
to develop innovations. Therefore, managers mustige necessary resources directed to that
aim and employees must be aware that managemenolerate the loss of these resources in
case the innovation activity should fail (Sykes @idck, 1989; Hisrich and Peters, 1986;
Stopford and Baden-Fuller, 1994).

In addition to financial resources, physical spaoceation and free time creation in
working hours for generating new ideas, projects msearch are also very important. Time
creation implies the allocation of enough free timemployees for continuous progress and
implementation and achievement of new projects,(EB87; Pinchot, 1985; Kuratko et al,
1990). Being flexible in working hours is anotheetitod to provide an opportunity to be
more innovative for employees (Sathe, 1985; SykesBlock, 1989; Hornsby et al., 2002).
Consequently, accessibility of free time is impeafor innovative assignments of the firm’s
employees.

Wan et al. (2003) considered the innovativenesa psocess that involves generation,
adoption, implementation and incorporation of ndeais and practices within an organization.
They found that frequent internal communicatioager decentralization of decision-making
authority and a greater amount of organizationgbuweces set aside for innovations are
positively related to firm innovative capability.

Moenaert et al. (1994) investigated the effectprmiect formalization, centralization
and role flexibility for innovation success. Thetated that communication flows between
R&D and marketing departments develop with thestofa. Walker et al. (1987) investigated
the roles of business strategies in term of firmiggenance; they particularly drew attention to
the importance of formalization in order to makeassful marketing implementations.
Jaworski and Kohli (1993) and Menon et al. (199@ides showed innovative culture is
fundamental antecedent of effective marketing etjias of the companies. The authors found
out that the components of firm structure such @amunication quality, formalization and
centralization have differents effects on the ontes measured and market performance.

In the literature, various authors stressed thgamizational structure for an efficient

innovativeness climate ought to entail autonomy féedbility in strategy making processes.
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The authors also explored that work discretion, ciwhis about the level of employees’
autonomy to make decisions concerning their waskpasitively related to innovativeness
(Slevin and Covin, 1990; Honig, 2001; Hornsby et 2002). A similar result was reported
earlier by Kemelgor (2002) stating that employeedigipation to the strategic decisions is
more important than the financial reward. Thuss iery useful that management gives value
to the employees’ ideas and motivates them by gskieir opinion. Providing more authority
to employees would change their perception and thesih to be more innovative, to take risk
and to participate in the innovative process (Ranch985).

Moreover, since employees want to be rewarded @ir tvork, management has to
respond to it by providing some incentive to maivand to satisfy them in their innovative
activities (Antoncic and Hisrich, 2001). The rewaybtem has a significant effect upon the
creativity and innovativeness of firms. Therefomegnagers have to predict how they will
prize employees’ performance. In fact, the rewards be financial like money or non-
financial like commendation. Rewards must encouragekers to continue and to be
successful in their job. The reward system is irtgrdrto prevent the absence of employees
from their work as well, and motivates them to teperiodic business targets (Lawler and
Porter, 1967).

Hence, suitable use of rewards in return for sieceestivates employees to be more
innovative (Souder, 1981; Kanter, 1985; Fry, 198@tnsby et al., 2002). Kerr (1975) defined
the reward as the gain that employees obtain tifsr succeed a mission, completed a service
or a responsibility. Employees wonder and ask, fieefeacting and beginning an activity,
what their reward will be and what they will eafriney develop important achievements in
their assignments. Eisenberger and Armeli (199fnaéd that prizes definitely increase the
creativity in the companies. But the critical facte what attitudes will be prized and how
these prizes will be shared. The authors found gihiaes could be a means of to conveying
management’s messages to the firm’s staff. Thesssages can be important in terms of
creativity and innovativeness. Reward system ofgames becomes effective only if rewards
are perceived as fair, are based on individualoperdnce and are satisfactory (Lawler and
Porter, 1967; Cissell, 1987). Thus, managerial eragements should be enriched with an
effective reward system.

Also, managers’ risk lenience tolerates and hesartémeir employees to be more
innovative; tolerance for risk taking and failuneieases the opportunity to keep on risky and
innovative projects even in cases of failure (Milad Friesen, 1982; Zahra et al., 2000). Risk

adverse approaches of managers cause the lacknbfierce for workers’ innovativeness
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tendency, and their displeasure reduces innovaitteities of the company (Zahra, 1996).
On the other hand, Wan et al. (2003) stated thgteater willingness to take risks and to
exchange ideas is positively related only slightlyirm’s innovativeness capability.

Tushman and O’Reilly stated that firms’ strategi@sd culture must adapt to
environmental changes. The long-term success iofmai$ only possible with concordance to
its surroundings and with the integration of iteenor dynamics to its environment (Yilmaz et
al., 2005). Similarly, Baldwin and Johnson (1998¢ssed that firm' administration structures,
quality procedures and continuous developmentegjieé define their innovativeness level.
Innovative firms are said to be more successfuh than-innovative firms in their general
performance. Veugelers and Cassiman (1999) emmuhthat high perceived risks and costs
of innovations do not discourage innovativenesst tather they determine how the
innovation will be supported and financed. Als@ #uthors said that openness of employees
to change determines the innovativeness succels cbmpany.

Subramaniam and Youndth (2005) examined the impoetaf intellectual capital of a
company in term of its effect on innovative capébks. In the literature, the intellectual
capital is investigated under three subgroups; hanfaiman, social and organizational
capital. The authors found that intellectual cdp#telectively influenced incremental and
radical innovative capabilities. They stated thagamizational capital positively affects
incremental innovative capability, whereas humapitah interrelated with social capital
positively affects radical innovative capabilityuian capital is negatively associated with
radical innovative capability. Intriguingly, sociabpital played a noteworthy role in both
types of innovation, as it positively affects botbremental and radical innovations.

Cohen and Levinthal (1989) stressed that humartatag a firm has a vital role for
innovativeness, as it provides the ability to abtand make use of the outcomes of other
firms’ R&D activities. Also, Hall and Mairesse (200indicated that a great deal of the
knowledge created by firm activities is embeddedtia human capital to some extent.
Vinding (2006) announced that firms that greatlyéhn@ducated their employees are more
probable to launch radical innovative productsracpsses (radical means new to the world).

Gupta and Wilemon (1990) asserted that for sucgkesshovation process, it is a
necessity to create an innovative atmosphere wdteb internal organization, increased
customer and supplier involvement, detectable tapagement support, more resources and
better teamwork. Kluge et al. (1996) discovered si@cessful firms’ strong points are based

on highest integration and flexibility by creatiagarticularly innovation-friendly atmosphere.
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2.4.3.3 Firm Strategies

The innovative capability of a company depends oanyn factors including
understanding of the customers’ needs, attentiothéomarket, efficient development of
production technologies and senior leadership. tdeding the market is an important
business practice since the acquisition of margetmformation is highly correlated to
innovation success. Besides, Loch et al. (1996)yemged that internal and external growth
strategies of firms play major roles in their inative performance. Furthermore, increased
productivity is clearly a very important driver lofisiness success.

Belderbos (2001) investigated the statistical ¢ffeaf business strategies in terms of
innovative performance. The research have indicéttatl the number of innovations of a
company is positively and significantly correlatéal R&D intensity, export intensity,
manufacturing intensity, and operating experientananufacturing; whereas, a nonlinear
relationship has been observed between the firmasd the innovativeness. The results have
supported technology exploitation and sourcing weofor R&D investments. Francgois et al.
(2002) showed that firms’ financial and controlagégies are also critical business practices
that must be administered carefully for market sss@nd innovative performance.

Roper and Love (2002) analyzed the relation betweanvativeness and the export
performance at firm level. They noted that innoxatfirms are exporting more and the
product innovation has a strong effect on the poditya and propensity to export. Similarly,
Geroski (1995) expressed that export oriented fiares more innovative than their more
domestically oriented competitors, but this doesappear to cause a noticeable performance
gap neither in terms of profitability nor growthn laddition to significant differences
identified between innovative and non-innovativeant$é, there are also differences in
absorption of spill-over effects. Roper and Love(2) explored that innovative plants are
more effective in their ability to exploit spill-evs from the innovation activities of
companies in the same sector. The returns of irtrevan terms of increased ability to enter
export markets and increase export sales is obvidlsis, the authors stressed that
innovativeness and success in product innovatiom lhave positive effects on exports.

Darroch and Mcnaughton (2002) exposed that incréahemd radical innovations do
not generally take place in firms which respondrtarket knowledge or have an effective
marketing function but in firms which are sensititee information about changes in the
marketplace and respond to technology knowledgereMar, radical innovations are

expected to come from firms with a technologicalewtation. The authors added that
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technological orientation provides firms to develomovations that change consumers'
behavior without destroying their business compaémn

Diversification, differentiation and cost reductistrategies are also relevant innovation
determinants discussed in the literature. (Montwatnal., 1999; Ahuja and Katila, 2001).
Galende and De la Fuente (2003) observed the eliffiation technique has definitely a
positive impact upon the innovative capability afampany. Hitt et al., (1997) indicated that
internationalization is also a useful businesstestnafor better performance; but this strategy
provides competitive advantage only if the firm kg differentiation strategies in the
domestic market as well. At this point, internaéibmation implies considering global markets
as primary target and selecting the employees tlimerse countries.

Although there is a general consensus on the sggifethat competitive advantage and
market share are slightly lost for just a limitéohé after radical innovations appear in the
market, top managers and employees of companiaddshesist this fact while developing
new skills and putting aside their older knowledgel methods in order to keep up with
innovative capabilities. Therefore, the effortscompanies to develop radical innovations are
related to top managers’ and employees’ abilitiedeveloping new skills rather than on their
past skill and knowledge base (Hermann et al., R006

Soutaris (2002) examined firms’ innovative capdlesi while categorizing them based
on their business strategies. He emphasized thmas fihose have specialized supplier and
investigate more in R&D are found to have highée & innovation than supplier dominated
firms. Most importantly, different variables provad be significantly associated with
innovations. For instance, innovative capability $applier dominated firms is related to the
competitive environment, acquisition of informatidechnology strategy, risk attitude and
internal coordination. Conversely, for scale inteadirms, innovation success is related to
the ability of raising funds and improving the edtion and experience level of employees.
For firms which have specialized suppliers, innmrats associated with high growth rate and
exporting as well as training and incentives offete the employees to contribute towards
innovation. Science-based firms are more relatete¢bnology-related variables, education
and experience of personnel, growth in profitap#itd panel discussions with lead customers
in their innovativeness abilities.

Effective knowledge management has been presemtie iliterature as one method for
improving innovativeness and performance. The t&mowledge management is used to
denote the practices used by a firm to attain neamwkedge, and to reorganize and disperse

existing knowledge within the firm. Despite thetfétat knowledge management is not alike
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to innovation, these terms are somehow connectede snnovation can be viewed as the
production of new knowledge (Hall and Mairesse, 800In particular, knowledge
dissemination and responsiveness to knowledge bhaga mooted as the two components
that would have the highest impact on the creatiba sustainable competitive advantage,
such as innovations. Heshmati’s (2001) empiricatlists inspected how knowledge capital
had influenced the firms’ performance heterogeneity points out that there is no two-sided
relationship between them. Besides, Liao and Chy2006) expressed the positive effect of
knowledge management over the innovation speednaaghitude, and also the positive
relation of innovations over the firms’ performandgriefly, knowledge management and
knowledge sharing are essential practices thatst@md lead innovation activities. Thus,
knowledge management becomes a guiding businesisajgm that influences the strategies
undertaken by managers within firms.

Moreover, Love et al. (1996) studied that entertngimport market, technological
opportunities and R&D collaboration, the existenfehe R&D department in the company
all have positive effects over innovativeness ofmpanies. In fact, collaborations and
coordinations play significant roles in forming coamies’ innovative capabilities. Saez et al.
(2002) declared innovation as an occasional corsexguof collaboration between diverse
organizations, such as competitors, customers lisuppresearch centers and universities, all
with complementary resources. Tether’'s (2002) figdiindicated that many firms develop
new processes, products or services without calddimg for innovation with other
organizations. Still, firms, which get involved R&D and attempt to initiate innovations new
to the market rather than new to the firm, are mdwely to commit collaborations and
cooperative arrangements for innovation.

Regular consultation with customers, use of manegearch and monitoring of
competitors’ products and processes are practisesaasociated with high innovation rates.
Contact with raw material suppliers is also usefuihce they are a significant source of
technical know-how. Moreover, Soutaris (2001) psyab that companies should be geared
towards developing international contacts, coogevéth other firms in joint ventures and
acquire licenses to be more innovative. Kappel.ef1899) recommended that alliances are
very useful means in unsteady environments to eedooovation risks and to ascertain

enduring market positions.
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2.4.3.4 Sectoral Conditions and Relations

Successful firms’ structure and strategies oughbeocorrelated auspiciously to its
surroundings. Companies should observe their eatteanvironment in order to develop a
well-built innovation culture. Barringer and Bluedo(1999) stated that beneath strong
competition pressure, companies attempt to be maovative and practical. In fact, general
environmental aspects such as market dynamism antpatitive intensity affect firms’
structure and performance (Miller and Friesen, 1@8%/in and Slevin, 1989; Pelham, 1999).
Market dynamism can be described as the rate ohgdsain competitive conditions
associated mostly to customers’ demand (Simon.g2@02). And, competitive intensity is
defined as the impact of competition on business@mment.

Keizer et al. (2002) suggested that innovativeige#se outcome of a purposely chosen
and followed policy. If governmental and/or sectanatitutions want to motivate companies
to become and continue to be innovative, they ougltearten these firms to execute an
innovation directed policy. Devoid of such a polidyms might not be capable to grasp
successfully kindled measures.

Terwiesch et al. (1996) explored the impact of maidonditions on company success
and how market characteristics affect the innovatievelopment performance. They stressed
that innovation development performance is moraisaant in technologically stable and
mature industries. Additionally, large firms cantataly increase their financial performance
through innovations, while the profitability of sth@ompanies is driven mostly by the
industry conditions. Firms in a competitive envineent also seem more likely to engage in
innovative activities than other firms (Geroski959.

The importance of the external communication, ttguasition and use of the right and
specific information, the barriers to innovatiorybfic regulations & incentives and finally
market conditions and competition power are alsestigated as determinants of innovation
in the literature. It is found that in order to owvate, companies have to look for specific
information concerning their products and produtpoocesses in their sectors.

Public regulations and incentives encourage firowgatd innovative activities, either
through government/private institution funding aa ¥ax incentives for R&D expenditures.
Jaumotte and Pain (2005) indicated that accordindindings of European Community
Innovation Survey, public funding has a significgusitive correlation to innovativeness
level of companies and also positively relatedhe share of turnover accounted for new

products.
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2.4.4 Data Collection and Barriers

The discussion of how to measure and to evaluatgaay applications in term of its
strategic targets is a long-term debate for bodearchers and firms’ managers. In the
management literature, there are two assessmelhibdsefor the performance measures in
order to quantify the effectiveness of firm aciest The first one is related to how the data is
collected and the second is related to data tygmety, quantitative or qualitative data.

It is possible to collect data from primary and getary sources. Primary sources
depend on perceptions of respondents since theiglatatained from firms’ managers and
employees using questionnaires and interviews. dkstife secondary sources, the data is
obtained from firms’ own records and from open sedrelsewhere. In some studies both
primary and secondary sources are used togethepeidormance analysis and a strong
correlation is found between these two data souii@ess and Robinson, 1984; Pearce et al.,
1987). Nevertheless, both methods have relativargdges and disadvantages. For instance,
the difficulty of collecting secondary source datad the validity of primary source data are
important discussion subjects (Venkatraman and Rajam, 1986).

There are some concerns on the collection of pgindata. Firstly, it depends on the
individual perceptions and secondly there are scoméidentiality concerns, if these data are
kept secret by managers. The collection of firmfqremance data by secondary sources has
also an important drawback: It is quite possibleotiain false data due to the tax and
financial secrecy issues. Furthermore, particuléstySMES, which are not traded in stock
exchange, calculating exactly these secondary datgery intricate and sometimes it is
declared to be far away from reality. Even worse, SMEs generally these data are not
possible to obtain.

Narver and Slater’'s (1990) studies about the pynaaid secondary firms’ performance
measures showed there is a strong statistical laboe between them. The confidentiality
depends on consistency of collected data by theéipteulmanagers and/or employees within
the same time interval, or it depends on the vglidf variance of performance measure
(Motowidlo, 2003). Still, the survey and interviemethods are also advantageous in terms of
time and cost.

According to the objective and the duration of shedies, the collection method of data
may change. Some researchers give attention taitpiss®@ measures like increase in sales,
sales profitability, rate of return of investmenispduct delivery period, etc., but some others

use qualitative data like employee satisfactioe, degree of loyalty to firm, perception of
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equity, loyalty of customers to firm etc. Howevergre quantitative data such as increase in
financial criteria and market share growth are camiy used for performance measures. In
this thesis both qualitative and quantitative data considered. The focus is on firms’

profitability and effectiveness as well as firmsidness strategies.

In order to measure the effectiveness of firm sgms, performance of companies can
be analyzed as a dependent variable. In many rstahies, different criteria of performance
are used. Financial, marketing, production and siomes innovation performance can be the
components that constitute quantitative firm perfance. On the other hand, qualitative
performance arises from in-firm processes suchrgdayees’ commitment to firm, customer
satisfaction and employees’ satisfaction from thark.

In this thesis, a questionnaire is used for dallecoon. For the content and scale of the

survey, a broad up-to-date literature search israptished.

46



CHAPTER 3

INNOVATION MODEL AND HYPOTHESES

3.1 Innovation Model

The foremost objective of companies is to survivéhie business while making profit.
Principal means of making profit are provided nomysd by firm innovation capabilities,
since innovations are among the most essentialress through which firms contribute to
increased employment, economic growth, economi@uhycs and competitive strengths. A
large number of studies in innovation literaturevéhdoeen carried out in order to find out
which factors enhance innovative efforts of companiln chapter 2, these literature is
extensively presented. In this chapter, an integratodel of innovation with its determinants
and its outputs is presented in order to deschigeirtnovation making framework at firm
level.

3.1.1 Model Elements

The developed integrated innovation model represehe relationships between
innovation elements discussed. Most of the innowdiiterature exposes the managerial tools
needed to support an innovation oriented entrepraleclimate within large organizations or
SMEs.

Based on these determinants an integrated modkdvisloped. The basic elements of
the developed innovation model are summarizefigwre 3.1 In the model, in-firm and out-
firm innovation determinants settle the innovatoagpability at that firm, which ultimately
influences and affects the competitiveness of tha fn its marketplace, and hence, the

general, financial, market, and production perfarogasuccess of the company.

a7



Innowvation

Dctm.rﬁnmts ‘im Innmovativeness Performance &
+ In-Firm Commpetitiveness

+ Cit-Firm

Figure 3.1 : Basic elements of the innovation model

Innovation determinants play a major role in ortterschematize the model. These

determinants can be classified under four broagoaies:

= General Firm Characteristics
o Firm Size
o Firm Age
o Ownership Status
o Foreign Capital
» Firm Structure
o Organization Culture
= Communication, Formalization, Centralization, Magagnt Support,
Work Discretion, Time Availability, Reward System
0 Intellectual Capital
= Human Capital, Social Capital, Organizational CalpBpecialization
» Firm Strategies
o Collaborations
o Innovation Outlay
0 Business Strategies
= Market Strategies and Monitoring Innovations
= Manufacturing Strategies (Cost, Quality, FlexigiliOn-time Delivery)
= Sectoral Conditions and Relations
0 Market Dynamism & Competition Intensity
o Public Incentives

o Barriers to Innovation (In-Firm Barriers, Out-FiBarriers)

Since innovation process is a system, if a critasad/or complementary component is
lacking or fails, this can slow down or even bldbk entire innovation process. Thus, all of

the innovation determinants have important roles effiects in the making of innovation in

48



order to obtain successful outcomes at the compa@hg. success level of an innovation
depends on how these determinants interact in thevation process. One of the most
significant research problems in innovation proeesss, of course, to explain how
innovations occur.

The innovativeness is definitely a mixed result géneral firm characteristics,
organizational structure, its strategies and esmleconditions. Provided that a suitable
organization climate exists, companies can beriedin the changing business conditions
employing their entrepreneurial capabilities. Ip tmanagers support the innovation process
and create an appropriate in-firm climate, it wéult in a sustainable competitive advantage
through innovations such as new products, serviees, processes (Schumpeter, 1934;
Hornsby et al., 2002).

Drucker (1985) expressed that innovations areerhmart of entrepreneurial companies.
The leadership and vision at firm must be assatiatiéh entrepreneurship in order to create
an environment conducive of innovation. The orgatimal structure, the leadership style of
entrepreneurs, lean organization, the effect ofesalmp structure and analyzing the current
lines of applications in order to find the bestghi@es are the subjects that must be analyzed
among the innovation determinants together with foulture components such as reward
system policies, managerial support of idea gemeraand project formulation, time
availability, risk taking for innovativeness andnkaliscretion.

Fagerberg et al. (2004) claimed that it is necgsgaprevent internal resistance in the
organization to create new practices and work mseE® Actually, innovation is the outcome
of incessant struggle in the firm, which providesvnsolutions to particular problems. Since
every innovation consists of a new combination a&fsteng ideas, capabilities, skills,
resources, etc., openness to new ideas and sausi@onsidered indispensable for innovation
in early phases in the companies. Subsequentiy,gbssible to generalize that innovations
increasingly engage teamwork and take place witlah structured organizations.

Intellectual capital constitutes a valuable assetfifms in their innovation activities.
Without ideas, talents, projects and their empleyeend managers’ knowledge, it is
meaningless to talk about innovativeness. Intallctapital is discussed in the literature
under three sub-dimensions (Edvinson, 1977). Tli@ésensions are human capital, social
capital and organizational capital.

Human capital is related to talents, specializatiarapability of developing new and
creative ideas of individuals in an organizationci@l capital consists of the relationships

among the members of organizations, the sharingezs and information, ability to learn
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together or to teach to each other, and the alfitinding, analyzing and solving common
problems. Besides, the specialization of the emgdeyin companies is also an important
dimension of the firm’s intellectual capital (Wallket al., 1987).

Organizational capital is the sum of written andistered organization policies and
production processes, organization practices an@lsotellectual capital such as handbooks
and databases, and finally the intangibles sugbatents and licenses obtained or purchased
by companies through their past innovations. Hovelmilne intellectual property protection
and associated laws are encouraging firms to bes nmmovative is a critical problem still
open for discussion.

Nonetheless, legal protection for the intellecu@perty rights of innovators is broadly
accepted as an essential means of arousing inmewmasis. IP instruments, for instance
patents and copyright, permit inventors to havecigpeise of their innovations for a fixed
time, after which it becomes accessible for eveppbable user (Jaumotte and Pain, 2005). In
their research, CIS surveys point out that althopatenting is the most significant means of
IP protection in some sub-industries. Substitutatqmtion approaches such as secrecy and
lead-time, are used by a majority of firms in masgctors. The authors concluded that
stronger IP protection has a considerable positiygact on patenting, but just a restricted
impact on R&D.

Innovation activities in firms also depend on em#&dr sources and collaborative
applications which have a positive influence on theovation process. The more firms
manage to become capable of interacting with eatesources, the greater becomes the
demand of other firms to imitate them. This reahhances innovative capabilities of both
individual companies and the entire network of firat.

Similarly, public regulations & incentives and gowmental circumstances are
important for innovation making phase in terms ahdings, encouragement for R&D
activities, and investments of firms toward innowveness. In a few words, the public
regulations & incentives contain tax regulationsanmcial supports at the market, intellectual
property regulations and the labor market reguatié@®n the other hand, market intensity and
dynamism, customers’ expectations, their demand$ srggestions, competition in the
market, competitors and their investment in R&Dhestinnovations made by competitor
firms all have undeniable impacts for increasirgténdency of companies to innovate.

How firms control and supervise the technology ng@naent, how they integrate it to

their business practices and processes are otheortamt research questions for
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innovativeness. Thus, process analysis and makefibategies are also other means to push
firms to innovations.

These factors, combined with all of other innovatideterminants, compose the
business strategies that firms select and applyhir future innovation activities. Actually,
business strategies depend on many features agwhalxtactors like the public regulations or
internal factors like the recent financial perforroa. Cainelli et al. (2005) showed that
innovations are positively influenced by past ficahperformance of firms. Also, innovation
activities have a positive impact on firms’ grovethd productivity. The authors also explored
that productivity and innovativeness perform ase#-reinforcing system which further
enhances economic performance. Competitive prsriind competitors’ strategies are also
critical factors in order to determine firm’s bussgs strategies.

Briefly, the key reason of innovativeness is theimde of firms to obtain increased
business performance and increased competitive ntatye Companies gain additional
competitive advantage and market share in theiketaccording to the level of importance
that they give to manufacturing strategies premngilin the market such as price, quality,
flexibility, and on-time delivery. These are vifaktors for companies to build a reputation in
the market and therefore to increase their martkates

As a result, innovations bring together new mixsud accessible assets and new
knowledge possibilities for future innovations, asa, a continuous innovativeness period
settles. The success level of an innovation isroebted by how the firm’s performance is
affected. Innovations can actually add many bemdbt an enterprise in terms of general
performance, or more specifically, in terms of neangerformance like gaining more market
share and reputation, financial performance likeraasing the general profit and/or
production performance like increasing the effickerand productivity of the firm. These

criteria compose the performance indicators towataland monitor firm performance.

3.1.2 Model Scheme and Relations

So far, in the academic literature, a complete motlenovativeness was hardly ever
tested by researchers; thus, very few notewortbylt® were found. This might be due to the
difficulty of finding and acquiring detailed informtion from firms about their innovative

strategies and performance and/or due to usingamiplete innovation model.
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The innovation determinants described in the previsection are summarized and
visually expressed by an integrated innovation rhiodé&igure 3.2.

Inmovaion Determimants

= Genexal Fiom Characteristics
o Fiom Size
o Fiom. Age
o Ovmership Staus
o Forelon Capital

= Fiom Simuciume
0 Imtellectual Capital
* Human Capital
= Zocial Capital
= Orgamizational Capital
“Aperahoaaom Innovaineness
o Organmiz aion Cubhure
» Commmumication lr_' .: e
* Formalization 5 Eﬂm
» Cerpiraliz mtion i = Innovative
* Manasement Support AP Performance
= Work Discretion .
» Time Availability Tmineaten. Sip « Market — P orformane
1" €
* Beward System - Maketing Pexformance
« Firm Strategies Q. mpeamn T T
o Collaborafions . o P erformance
o Inmovation Onnflay I.rmng -
o Business Sirategies
= Market Sirategies
* Techmology Sirategies
* Mamifachwing Strategies
* Cost
* Cruality
* Flexihiliry
* Om-time Delivery
o Monitoring Sirategsics

Y

Performance

= Zectoral Conditions and Relations
o Madket Dymnamizm & Indtensity
o Public Incemtives
0 Barmiers to Inmovation
= Im-Firm.
= Ono-Fiom.

Figure 3.2: The integrated innovation model

Clearly, the proposed model reflects two stages Titst one is regarding to the
innovation process where innovation determinantssiitute and determine the innovative
capabilities of companies. The first stage willrbéerred to as the drivers of innovativeness
model.

The drivers of innovativeness model is presenteigare 3.3 According to this model,

= general firm characteristics: firm size, firm agdare of foreign capital and
ownership status,
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= firm structure: intellectual capital and organipaticulture,

= firm strategies: business strategies, innovatidtaguand collaborations,

= gsectoral conditions and relations: market dynami&ncompetitive intensity,
public regulations & incentives and barriers toawation,

have direct impacts on innovativeness level of $irm

Firm Strategies

Business
Strategies

General Firm

Characteristics Sectoral

Conditions and

A
Firm Size ' | IEEE“ﬁ_“"E o
\l\‘r Public
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Innovativeness
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|
Innovations |
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| | Organization Intellectual |
| Culture Capital |
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Figure 3.3: The drivers of innovativeness model

The second stage of the integrated innovation mededferred to as the performance
model of innovation figure 3.4. According to this model, innovations or innovatiess
success (product, process, marketing or organiziairectly affect the firm performance
that can be measured by the performance indicgimsented in detail in the following
section. These performance indicators are dividded four sub-groups; namely general
performance, market performance, financial perforcea and production performance.
Financial performance is, in fact, an output of diteer firm performance indicators. It is an
accepted fact that there is a lag between innavatmd the resulting financial contribution to

the company.
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Figure 3.4: The performance model of innovation

Confirmation of these models is performed in twaagds. The first phase is about
testing the success level of innovations (innowatess level of the firm), which are the
expected outcome of innovation determinants. Insé@nd phase, the effects of innovation
to firm performance and competitiveness are algoead. The hypotheses presented in the
following part clearly have critical importance fire analysis and findings. Finally, suitable
suggestions have been developed for successfulatinas at firm level.

The innovation timeframe can be defined as a pediming which innovation takes
place or is projected to occur. The aim of the wratmn clarifies the reasons and expectations
of the company when it invests in innovation. latfdirms generally focus on developing
new products, new processes or new strategiesdier ¢o create financial and competitive
advantages in the market.

The innovation processes and implementations mayidbatified as a series of
modifications, functions and proceedings performéldat terminate with an output.
Incidentally, owner of the innovation process ig thcipient of the innovation for whom that
innovation process steps are completed. At firmellethe owner could be companies or
markets. The impact of innovation becomes obseevabte the outputs of the innovation
process are obtained. These outputs are commanbyations that companies acquire. For
instance this can be an end product or a procastbvides a competitive advantage to the

firm. Figure 3.5summarizes this innovation frame and its relations
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Figure 3.5: Innovation frame

3.2 Hypotheses

The basic research question in innovation studlesuld be about the triggering
mechanism of innovativeness at firm level. Namélyes the financial comfort and market
success trigger innovation activities or on thet@y, does the financial trouble and loss
trigger innovations? In fact, good financial perf@ance clearly can be a reason of companies
to invest more in R&D; but also bad financial, metrlend production performance can also
be reasons for innovation investments in a firrorigher to overcome these problems.

Firstly, in the light of the drivers of innovativess model, the hypotheses7atble 3.1
have been put forward, where the dependent varialtéken as innovativeness. Secondly, by
using the performance model of innovation, the hiyeses aable 3.Z2have been proposed,
where the dependent variable is considered asp@rormance.

To analyse the collected data and to test thesethgpes, the measures of innovation
described in the following part are used. The daalysis and results are presented in

Chapters 5 and 6, respectively.
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Hypothesis Sign of
Relationship
1 Firm Size +
2 Firm Age +
3 Ownership Status +
4 Foreign Capital -
5 Communication +
6 Formalization +
7 Centralization -
8 Management Support +
9 Work Discretion +
10 Time Availability +
11 Reward System +
12 Human Capital +
13 Social Capital +
14 Organizational Capital +
15 Specialization +
16 Business Strategies +
17 Collaborations +
18 Market Competition & Intensity +
19 Public Regulations & Incentives +
20 In-Firm Barriers to Innovations -
21 Out-Firm Barriers to Innovations -
22 Innovation Outlay +
Table 3.1: Drivers of innovativeness model hypotises
Hypothesis Sign of
Relationship
1 Product Innovations — Innovative Performance +
2 Process Innovations — Innovative Performance +
3 Marketing Innovations — Innovative Performance +
4 Organizational Innovations — Innovative Perforoen +
5 Product Innovations — Market Performance +
6 Process Innovations — Market Performance +
7 Marketing Innovations — Market Performance +
8 Organizational Innovations — Market Performance +
9 Product Innovations — Production Performance +
10 Process Innovations — Production Performance +
11 Marketing Innovations — Production Performance +
12 Organizational Innovations — Production Perfaroea +
13 Innovative Performance — Financial Performance +
14 Production Performance — Financial Performance +
15 Market Performance — Financial Performance +

Table 3.2: Performance model hypotheses
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3.3 Measures for Innovativeness and Performance

Innovations are required and are indispensabledompanies for several reasons such as
to utilize more efficient and more productive maauifiring processes, to perform better in
the market, to gain reputation in customers’ peioapand to obtain competitive advantage.
Still, in the literature, there are not much enwaliverifications to reveal that innovativeness
is strictly correlated to firm performance and catippveness. Successful innovations have
unavoidably positive effects on firms’ performanoethe long-term; however, in the short
term initiated investments and firms’ internal smiusages might cause possible losses at
first. Nevertheless, successful innovations mayide possible increase in firms’ sales and
market share; then, in the long run better competiposition in their marketplace can
generate higher financial incomes.

The discussion of how to measure innovativenesslasting subject in all innovation
related literature. Diverse fields of studies argng different measures for company
performance analysis. Frequently, financial meassueh as Return on Sales (ROS), Return
on Investments (ROI) and Return on Assets (ROA)favered for performance evaluation.
Yet, certain thriving innovative managerial effoc@n not be measurable with such financial
performance indicators (Zahra, 1993). The innovatimd economics studies consider the
number of patented or patentable innovations (nemgss, products or technologies) as an
important factor in order to compute the creatiatyd innovative performance (Hagedoorn
and Cloodt, 2003). Jaumotte and Pain (2005) adudcbuntries with the highest patents per
capita are characteristically ones with high levetsbusiness R&D intensity. Generally
accepted innovation performance measures are R&Dtsn the numbers of patented or
patentable process and products, and the new gradaoounces to the market (Alpkan et al.,
2005).

Archibiugi and Pianta (1996) explored the measurgneé¢ innovation and found out
that innovations can either be embodied in cagtalds, products and skilled personnel or
disembodied in know-how included in patents, liemnsdesigns and R&D activities. Conte
(2002) proposed a general analysis regarding thevation inputs and outputs. The author
indicated that innovative activities depend on sieeent strategies and behaviors that firms
follow. Thus, innovative activities of firms can beeasured by diffusion of innovations and
R&D intensity.

Geroski's (2005) examined the effects of the ma&oovations and patents to various

corporate performance measures such as accoumtfitapility, stock market rates of return
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and corporate growth. The observed direct effe€tmmovations on firm performance are
relatively small, and the benefits from innovatioaree more likely indirect. However,
innovative firms seem to be less susceptible tdiaalcsectoral and environmental pressures
than non-innovative firms.

Jaumotte and Pain (2005) pointed out that patesrifine simply a part of innovation
output, since there are many not patented investi®ometimes, firms prefer to maintain
commercially information secret. In addition, inmtions can also be protected by copyrights,
trademarks, and design registrations; or simpljhieymeasure of the share of new products in
turnover. These measures indicate not only infaonatbout the number of innovations per
firm, but also reflect diversities in market stwret, competition intensity and innovation
spillovers.

In this thesis, a similar approach to HagedoornGloddt (2003) is followed in order to
evaluate the in-firm innovation environment and owative performance of companies.
According to this approach, innovativeness broaddwes innovative outcomes of firms’
activities and applications in a given period, nbmkast three year. Then, an innovativeness
measure consisting of measures such as R&D expeeslitpatents, patent citations and
number of new products developed is utilized. Ak® number of new business ideas and
projects, number of incremental improvements irdpobion processes, better quality and low
cost for existing products and services and numblerpatented products are other
innovativeness measures that are considerred.

In this study, a variety of performance criteria #valuating the consequences of
innovativeness is used at firm level. Particulaftyr different performance measures are
employed to expose the effects of realized innowatito firm performance. An innovative
performance scale consisting of seven criteria hmen adapted from Antoncic and Hisrich
(2001), and Hagedoorn and Cloodt (2003).

Production performance, market performance andnéia performance scales have
been adapted from existing academic literature Yaitin, three and four criteria respectively.
The base of items asked regarding these performanteria are adapted mainly by
researches of Barringer and Bluedorn (1999), Horestal. (2002), Narver and Slater (1990)
and Yilmaz et al. (2005).

The questions about firm performance are presamedy a “five-point Likert Scale”.
The questions considered the latest three yeaonpesthce compared to the previous years’
performance based on the managers’ perceptiohelsdale, numbers from 1 to 5 referred to

“very unsuccessful”, “unsuccessful”’, “similar’, "scessful” and  “very successful”,
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respectively. Such subjective measures possiblygbn manager bias, but are widespread
practice in the literature (Khazanchi et al., 200He reason of using such a subjective scale
is that firms are reluctant to disclose exact penénce records and managers are less willing
to give objective performance data (Boyer et @97t Ward and Duray, 2000). Conversely,
top managers who are well-acquainted with perfoceadata could present a precise
subjective evaluation (Choi and Eboch, 1998). Mweeepobjective measures could limit the
comparability and accuracy of responses (Dess atdthBon, 1984; Porter, 1979).
To sum up, the criteria used in the thesis for meag the innovative performance are:
1.  Ability to offer the new product before competitors
Percentage of new products in the existing prodiversity,

Number of new products and projects,

2
3
4.  Innovations developed about work processes andausth
5.  Quality of new products and services,
6. Number of patented or patentable innovations,
7. Renewal of managerial structures and mentality tuethe environment
conditions.
The criteria used in the thesis for measuring tioglyction performance are:
1 Production quality,
2. Production cost,
3. Production flexibility,
4.  Production and delivery speed.
The criteria used in the thesis for measuring theket performance are:
1.  Customer satisfaction,
2. Total sales,
3. Total market share.
The criteria used in the thesis for measuring ith@nicial performance are:
1 Return on sales (profit/total sales),
2.  Return on assets (profit/total assets),
3.  General profitability of the firm,
4.  Cash flow except investments.
These items are quantified on a five point Likerdle as explained earlier. Mean and
Mean and standard deviation scores are computech@ressary reliability estimations and
statistical analysis are performed for all of theseasures using SPSS v.13 and AMOS 4.0

softwares.
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CHAPTER 4

THE SURVEY

4.1 Survey Design

Surveys are proven to be fairly valuable tools #émas utilized commonly in field
studies. This study is mainly based on the appiinadf a questionnaire and evaluation of its
results. The innovation model introduced in thevjmes chapter is the basis of the
guestionnaire form that is prepared for surveyiappbn. Each question in the questionnaire
aims to collect necessary data to measure theemdki of the related element in the model.

The drivers of innovativeness model deals with éffects of innovation determinants
upon the innovative capabilities of a firm. On tbhther hand, the performance model
discusses how the realized innovations in the compafluence firms’ competitiveness
power and performance in the market. The surveyiagon is established according to this
frame. The questionnaire form needs several questnmt only about the firms’ identity,
structure, strategies and sectoral relations, mat about the quantity and quality of firms’
realized innovations, and its performance and comneness power. The questionnaire
contains eleven headings described in the nexibsect

In Appendix A, the transformation of the model eéts into the questionnaire form is

displayed showing how these elements match witstqprenaire headings.

4.2 Questionnaire Form

The questionnaire form is provided in Appendix B protect its originality and to
prevent any misunderstandings resulting from tetitst of the questions from English, the

guestionnaire form attached is kept in its origihatkish version
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The questionnaire form is constructed with stroelgtron to the innovation literature
review presented in the second chapter. Beforegthlesurvey application had begun, ten pilot
applications have been performed. Afterwards, thestionnaire is updated based on the
results of the pilot survey,.

The questions are chosen in order to collect cbaiad useful data for analysis and
testing the hypotheses. Basically the objectivetrd survey structure is to get rid of
characteristic misapprehensions of the respondeahtt@ provide consistent data for better
judgments in later analysis. The 1-5 Likert scaleegjions in the survey aim to easily
assemble qualitative information concerning firnmrusture and strategies, as well as
innovative capabilities of companies. There ar® a@sew numerical questions in order to
collect directly financial performance data.

The questions are chosen in order to collect cbaiad useful data for analysis and
testing the hypotheses. Basically the objectivetrd survey structure is to get rid of
characteristic misapprehensions of the respondeahtt@ provide consistent data for better
judgments in later analysis. The 1-5 Likert scaleeggions in the survey aim to easily
assemble qualitative information concerning firnrusture and strategies, as well as
innovative capabilities of companies. There ar® a@sfew numerical questions in order to
collect directly financial performance data.

A key notion that should be considered before cotidg a survey research is to
cautiously performing questionnaire constructioagst For example, in order to obtain
independent replies, questions ought to be listeslich a way that a previous question does
not manipulate the present one. Furthermore, tlestounnaire form should be standardized
and same form should be applied for every new agiptin. Consequently, each respondent
should be asked identical questions and in the sader as other respondents.

The guestionnaire form can be summarized undeeelevodules, which are: General
Firm Information, Market Properties and Competitidtructure, Firms’ Strategies,
Application Level of Innovation Types, IntellectuaProperty, Public Incentives,
Organizational Culture, Barriers to Innovation, i@bbration, Performance, and Quantitative
Data.

For every questionnaire title, the purpose is tedain the current state of innovation
related activities and environment in the firm. pigsthe fact that more quantitative answers
are better, quantitative questions are minimizewesit is very difficult to collect numerical
data from companies in Turkey due to the confiddityiissues. For the question types, which

are generally close-ended (that means standardéedtions resembling multiple-choice that
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encourage respondents to complete the questiaiay & equal-distance items Likert scale is
preferred, where 1= strongly disagree/extremelys@@nd 5= strongly agree/extremely better.
But, there are also a few open-ended questionsrderoto gather specific innovations
examples from firms’ managers. Finally, how to isiigate necessary data in minimum
number of questions is also discussed. Extreme amaken for questionnaire clarity,
comprehensiveness and acceptability.

In the General Firm Informatiormodule, data such as firm establishment date,goyim
product group, ownership status and foreign capitédtence are collected. These questions
are important in order to classify participant fismrand to explore the relationship between
innovativeness and firms’ general characteristichsas size, age, ownership status, etc.

Market Properties and Competition Structmedule tries to secure useful information
about the competition in the market and the cortipetpower of the competitors in the sector.
Therefore, these questions serve to analyze whétkemarket competition pushes firms to
innovate in order to improve their position in tharket.

Firms’ strategiesmodule has a wide spectrum. In this part, theatie is to clarify the
relationship between business strategies and inivenass. There are questions not only
about foreign investments, market focus, produicepsnd quality strategies, products gamme,
make and buy strategies, technology management état also questions about
manufacturing conditions and flexibility, on-timelovery, production cost and quality and
the willingness to improve them in order to examntime roles of competition elements in term
of innovative capabilities of a company. This partlearly useful to evaluate the effects of
firm strategies to be more innovative.

The module onApplication Level of Innovation Typesmploys four categories
according to four innovation types: product, pracesiarketing and organizational. The
guestions aim to collect data about the innovatiarthe company, and the application level
of technology and manufacturing methods for eactino$e innovation types. Also, there are
open-ended questions to gather innovation examples.

Intellectual Capital/module is about the protection of firm’s intelleat property by
means of patents, useful models, registrationsesg@rocedures etc. Therefore, it is possible
to understand not only if companies have a tendém@&cquire these intellectual properties,
but also if there is a gap in laws and regulatimhgch might harm innovation eagerness of
firms. On the other hand, in this section, thee aso questions about human capital, social
capital and organizational capital in order to fimat, if there is really a positive correlation

between having strong intellectual capital and uwative capability.
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Public Regulation & Incentivesodule aims to understand if the R&D activitiesl an
innovation projects are supported with the pubtistitutions and governmental rules. This
data is useful to investigate if innovativenessealy supported through public regulations.

Organization Culturenodule includes questions to identify the innoxaitlimate in the
organizations. The encouragement of employees t®vannovations, communication
between managers and workers, leadership stylpppduto idea generation, project support,
work discretion, time availability and reward systare the main subjects under investigation
to find out how the organization climate affects thnovativeness in a firm.

Barriers to innovatiormodule consist of two parts. The first one triegdiscover the
internal barriers to innovation and the second paglores external barriers to innovation.
Thus, this part helps to determine which factoesaitical for innovation making process

Collaborationmodule includes questions about the cooperatidnpantnership of firms
with their customers, competitors, universitiegpiers and other related institutions while
developing new process and technologies.

In the Performancemodule, questions aim to discover useful insigtlieua general
innovative performance and production, market andnicial performance. These questions
are designed to be suitable to Likert scale fomeas to respondent. This data is very vital to
measure the effects of innovations to firm perfaroea

Finally, Quantitative Datamodule contains questions requesting numericalveairss
about firm financial performance and sales, masketre, exports, R&D investments, number
of employees and their education level, etc. Thid [ crucial in order to gather necessary

guantitative information both for descriptive ardtistical analysis.

4.3 Data Collection Procedure

After the questionnaire form was created, the tasgeple number of participant firms
for the thesis is defined and characteristics rofgi (i.e. geographic location) and sectors are
set. Note that, in order to achieve a consistemipsa for the analysis, target sample number
and distribution of firms into business sectors aittes must be homogeneous enough to
obtain an appropriate representation (Nardi, 2008us, conditional on planned analysis
types, the sample sizes for each of these seatdrsities are determined.

In this thesis, manufacturing firms from six Tutkisectors in the north Marmara region

of Turkey is selected. Based on the pilot intengewis understood that mail method can be
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untruthful and insufficient due to survey difficpland lengthiness for the overall survey.
Therefore, in addition to mail method, face-to-faterviews with companies’ top managers
are arranged. For these interviews, firms are pynszlected in Kocaeli, close to Gebze
Organized Industrial Zone (GOSB) and TAYSAD Orgadiandustrial Zone (TOSB) areas
since they are located close to Sabanci Univecsitypus.

Companies for the face-to-face interviews are datexd after a full list of member
firms with phone number and detailed addressesdsiged from the headquarter offices of
GOSB and TOSB. Then, appointments are requeste@hbye from the top managers,
especially from the CEOs, the Production or R&ediors of the firms. The dispersion of the
firms to the sectors is considered in order to iobtatrue randomized and representative
sample. Thus, necessary adjustments are made isathple according to the number of
returns of the mail application while face-to-faapplications have been applied. Top
managers are more suitable for this survey interwiesince the questions force the
respondents to answer a wide spectrum of discpliegarding every area of the company
processes. The respondents must have deep knovdadgexperience in the firms’ activities
and they should also possess the authority to iiyelyspecific questions. Top managers are
critical actors that shape the organization climabel strategies through their decisions,
implementations and knowledge. Besides, they hats roles for setting off innovative
behaviors through the organization and assistingqmovativeness policies. Therefore, the
real innovative climate of organizations can beeobsd from the behaviors, supports and
attitudes of top managers.

On the other hand, the mail application of the syrgtarted with gathering mailing
addresses and phone numbers of companies. Fgutmise, the databases of TOBB (Union
of Chambers and Commodity Exchange), Istanbul, Eibcaekirdaz Cerkezkdy and Sakarya
Industry Chambers and member lists of various Qrgahindustry Regions are used. Then,
the questionnaire forms are printed, cover lesewiitten, and lastly 1857 copies of survey
packages are prepared. The mail packages contastigpnaire forms, pre-paid envelopes to
return of questionnaire forms and cover letterG&Os. Finally, these packages are posted to
selected firms. To motivate completion, respond@eatpromised an outline of findings.

The firms are reminded by phone and by e-mailsdmplete the surveys after the
packages were sent. Once the returns began, & e some questions not answered in the
guestionnaire form, it is tried to collect thesessmg data by phone. The returned mail
numbers per week are recorded regularly. Furthéaildeof survey sample and related

descriptive graphs are presented in Chapter 5estiiptive Analysis section.
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4.4 Sample

This part represents the sample including desedpéinalyses such as demographic
charts, distribution of the companies accordingdctors and cities, frequency tables etc.

Although return percentage of mail application viritially predicted to be no more
than 5%, a total of 83 survey were returned; arglsiBveys sent back due to refusal, address
change etc. That means that the percentage onsetecomes 83 / (1857-138), namely
4.83%. Figure 4.1 illustrates the number of retdrgeestionnaire forms per week; beginning
on 31st October 2006, when the mails were senthi@ffirst time. The questionnaire forms

were resent to the unreplied firms for the secamé bn 27th February 2007.
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Figure 4.1 : Mumber of retums perweek

In summary, the questionnaire form was sent to I8&nufacturing companies, but
the number of responding companies was only 83ofAlhese returned questionnaires are
usable since the majority of questions are answefigdre 4.2displays the proportion of

face-to-face interviews and returned mails in t@&9® respondents.

D Mail Application
B Face-to-Face Intervews
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m 86 5%

Figure 4. 2 : Data collection
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Istanbul Kocaeli Tekirdag Sakarya Kirklareli Total
Automotive 3 29 0 3 0 35
Textile 25 5 5 0 1 36
Chemical 6 21 2 0 0 29
Metal 7 20 4 1 0 32
Elektrical 5 6 2 1 0 14
Machine 8 13 0 2 0 23
Total 54 94 13 7 1 169

Table 4.1: Distribution of participant firms

The degree to which the sample is representativthe@fpopulation is addressed by
carrying out a series of comparative tests reggrtirm distributions according to sectors and
cities. The sample number per sector and its ramgidion are determined by number of total
firms in these six sectores on selecting five siecording to TOBB (Union of Chambers
and Commodity Exchange) firm lists, where the wtighf sectors are: textile 27.0%,
chemical 14.4%, fabricated metal 25.6%, machinerp%, domestic appliances 7.3% and
automotive 11.1%. Table 4.1 presents the numbethefcompanies participated to the
research with respect to the sectors and the cifiggire 4.3 and Figure 4.4 depicts the
comparison of the actual number of participant canigs vs. the estimated number of

companies according to sectors and cities, resdgti

Sampling According to Sectors
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Figure 4.3: Distribution of firms according to serst
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In Figure 4.3, the blue bars represent the numbfmas in the sample, while the violet
bars represent the number of firms that must bsepteaccording to sector weights of TOBB
list in five selected provinces. For each sectampgle number is acceptable, since there is no
significant difference between population and sanparcentages.

Nonetheless, there is a little more than needeal fdatautomotive and chemical sectors,
while there is a little less than needed data éatile and fabricated metal sectors; but this
bias is at an acceptable range. Therefore, the lsampsufficient and suitable for the

following analyses and it is representative for plogulation.

Sampling According to Cities
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Figure 4.4: Distribution of firms according to ei$i

In Figure 4.4, the blue bars represent percentafjenoin the sample, while the violet
bars signify percentage of firms that must be preaecording to sector weights of TOBB list
in five selected provinces.

Figure 4.4 indicates that there is more than needéal from Kocaeli, while there is less
than needed data from Istanbul. However, this lo@s be acceptable since the sample
response profile is not significantly different fmothe population profile in terms of

sectors.Furthermore, considering the proximity staibul of some of the firms that are
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officially listed in Kocaeli,we can conclude th&etsample is broadly representative the key
variable. Note that, the bias of distribution aclog to provinces is not important criterion
for innovativeness since location is not even ohénoovation determinant in this study.
Therefore, the sample is sufficient and suitable tlee following analyses in term of

randomization procedure
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Figure 4.5: Distribution of firms according to firsze
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Figure 4.6: Distribution of firms according to firage
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Figure 4.5 and Figure 4.6 offer a profile of the resulting sample, illustraf its
diversity in terms of firm size and firm age. Fisize is determined by the number of full-
time employees (up to 50: small,Bfedium<250>250: large) and firm age is determined
by year of production started (up to 1975: old, 397oderate<1992;1992: young). More
details about firms’ general characteristics in g@mple including distribution of firm
according to firm size, firm age, ownership stednd direct foreign capital will be presented
in the next section at the firms’ characteristigh-part.

The survey is applied to top level managers, eaflgdb general, plant, production or
R&D managers. Only 19 of 169 respondents are fesn@lé%). Figure 4.7 displays the
dispersion of the respondents’ functions in details
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Figure 4.7: Dispersion of survey respondents in amy
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CHAPTER 5

PERFORMANCE MODEL ANALYSIS

Once the survey has been completed and retrievaltected firm responses are
organized and converted into computer stage fa daalysis involving statistical softwares
SPSS (Statistical Package for Social Sciences)anti3AMOS v4.0.

In the following two chapters the results of thatistical analyses that are utilized, such
as factor analysis, reliability analysis, means aadances of the factors, correlation analysis
to test the one-to-one relationship of factors, alsth regression analysis, structural equation
model and path analysis in order to depict finktrenship between factors, will be presented.
Note that, in order to extract the effects of cohtrariables, mean comparisons such as
ANOVA analysis and student t-tests are also peréanwith the assumption that the
variances are equal for each hypothesis test. dpteh five, the analysis of the performance
model will be presented. The analysis regardindp¢éoinnovativeness model will be presented

in chapter six.

5.1 Statistical Analyses

In order to identify the statistically relationshigetween innovation determinants,
innovativeness and firm performance, it is necgstabegin with explanatory factor analysis
(EFA) to determine the factor structures. Next, froratory factor analysis (CFA) (using
AMOS software) can be utilized in order to validéhe results of the EFA. Note that the,
factors represent the underlying dimensions thatnsarize the original set of observed
variables.

Factor analysis is a generic name given to a ad@isaultivariate statistical methods

whose main purpose is data reduction and summianzalt addresses the problem of
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analyzing the interrelationships among a large remalb variables and then explaining these
variables in term of their common factors. It iteahnique particularly suitable for analyzing
the complex, multidimensional problems encountdogdresearchers. It can be useful to
observe the underlying patterns or relationshipaftarge number of variables and determine,
if the information can be condensed or summarinea $maller set of factors or components.
The general purpose of factor analytic techniguedoi find a way of condensing the
information contained in a number of original vates into a smaller set of new composite
dimensions (factors) with a minimum loss of infotroa.

Explanatory factor analysis is performed with SR838.0.using principal component
analysis with varimax rotation. Mostlg/genvalue over driterion is taken into consideration
to set the number of extracted factors. Eigenvakresents the amount of variance
accounted for by a factor. Confirmatory factor s is performed with AMOS v4.0 while
using maximum likelihood estimation. Once the festare obtained, reliability analysis with
Cronbachu is also implemented.

The performance model of innovation is about homoirativeness influences a firm’'s
performance. It aims to extract the effects of watmns to firm performance and its
competitiveness. According to this model, realib@bvations (product, process, marketing
or organizational) directly affect the firm perfcante that can be measurable by performance
indicators. These performance indicators are ddvidéo four sub-groups and discussed with
four dimensions which are innovative, productiomrket and financial performances.

It is useful to note that financial performance iis,fact, a consequence of other
performance indicators. It is accepted fact thatehs time a lag between innovations and
their financial contributions to companies. Once ianovation is born, its impact on
innovative, production and market performance cénélcdeen in a recognized time frame. But
the financial impact will come after these innovati production and market performance
ameliorations (or opposite) have occurred.

After explanatory factor analysis procedure is sgapwith SPSS, the extracted factor
structure of firm performance can be seeiab/e 5.1where the numbers represent the factor
loadings. For this analysis, all of the performagaestions in the survey are placed together
into principal component analysis. Expectedly, fparformance dimensions are extracted.

One of the innovative performance questions, narfabylity to offer new products
before competitors” is left outside the analysisitaspoils the factor structure. It is not
categorized under an appropriate factor and fareohternal structure validity check. But

since this is considered to be an important catefor measuring the innovative performance,
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the question is analyzed separately with the studisst. The results of this analysis will be
presented later in this section. All other questiane settled as expected. As a result, firm
performance is separated into four factors.

Factors

Questions 1 2 3 4
Financial Return on assets (profit/total assets) ,912

Performance General profitability of the firm ,907
Return on sales (profit/total sales) ,890
Cash flow except investments ,780

Innovative The innovations developed about the wor
Performance processes and methods

The renewals of managerial structures an
mentality due to the environment conditio

The quality of new products and services , 745
The number of new products and projects ,705

The percentage of the new products in thg
existing product diversity

The number of patented or patentable
innovations

Production Production flexibility ,696
Performance production cost ,692
Production quality ,684
Production and delivery speed ,661
Market Total sales 712
Performance Total market share ,697
Customer satisfaction ,584

Total Variance Explained: % 67,348

,780

,759

,685

,536

Table 5.1: Factor structure of performance indiato

On the other hand, explanatory factor analysisaeitd five factors from innovation
items. These factors are presented7ab/e 5.2. There isn’t any item that spoils the factor
structure. Moreover, product innovation is groupedier two significant factors, namely
radical and incremental product innovations. Fansmf the upcoming analyses, these two
factors are combined to a single factor, i.e., pobdhnovations.

The result of explanatory factor analysis demotetrdahat all of the variables in the
survey placed under their expected factors. Howeweenfirmatory factor analysis is
conducted in order to test the factors structuteatTmethod is performed according to the
results of the explanatory factor analysis. Not,tfor the analysis the observed variables
(a.k.a questions) are attached to the latent faetdh fixed error terms.

Therefore, a single-step confirmatory factor analys conducted for the performance
and innovativeness factorslable 5.3 and Table 5.4 depict the results of these two

confirmatory factor analyses with their factor loags, respectively.
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Factors

Questions 1 2 3 4 5
Organizational y21 , 786
Innovations y22 757

y23 731

y16 716

y18 ,680

y19 ,665

y17 ,645

y24 ,528

y20 481
Market yl4 741
Innovations y15 1694

y12 ,662

y13 ,647

yll ,604
Process y9 , 754
Innovations y10 753

y8 576 ,540

y7 ,569

y6 ,559
Incremental y2 742
Product y3 617
Innovations y1 611
Radical Product y4 ,833
Innovations y5 737

Total Variance Explained: % 63,959

Table 5.2: Factor structure of innovations

Performance Questions Factor
Loadings
Financial Performance
Return on asse(profit/total asset: 0947
General profitability of the firr 0.93¢&*
Return on sales (profit/total sal 0.902*
Cash flow except investme! 0.71¢*
Innovative Performance
Ability to offer the new product before ticompetitos**
The innovatios developed about the work processes and me 0.670*
The renewals of managerial structures and mentligyto the environme 0.633*
The quality of new products and servi 0.664*
The number of new products and proj 0.840*
The perentage of the new products in the existing produ@rsity 0.772*
The number of patented or patentable innova 0.502*
Production Performance
Production flexibility 0.602*
Production co: 0.583*
Production qualit 0.602*
Production and delive spee 0.657*
Market Performance
Total sale 0.842*
Total market sha 0.912*
Customer satisfactic 0.425*
**Qut of analysis due to factor structure spoi *p<.05

Table 5.3: Factor loadings of CFA for performanaetdrs.
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Innovativeness Questions

Factor Loadings

Incremental Product Innovation

Y1,Y2, Y3 0.585*, 0.552*, 0.552*
Radical Product Innovation
Y4,Y5 0.644*, 0.552*

Process Innovation
Y6, Y7,Y8,Y9, Y10

0.634*, 0.777*, 0.868*, 0.664*, 0.544

Marketing Innovation
Y11, Y12,Y13,Y14,Y15

0.607*, 0.702*, 0.702*, 0.716*, 0.779*

Organizational Innovation
Y16, Y17, Y18, Y19
Y20.Y21,Y22,Y23,Y24

0.766*, 0.721*, 0.787*, 0.732*
0.601*, 0.768*, 0.796*, 0.658*, 0.540*

*p<.05

Table 5.4: Factor loadings of CFA for innovativenésctors

The results of both of these confirmatory factoalgses are evaluated by the goodness

of fit indices. These indices are presentedab/e 5.5

Findings
Goodness of fit indices Reference
Performance Innovativeness Value
+ | degree of freedom 2.414 2.100 1<y* /df <5
CFI (Comparative Fit Inde 0.€84 0.968 0.9<CFI<!
NFI (Normed Fit Index 0.672 0.¢41 0.9<NFI<]
RFI (Relative Fit Inde» 0.963 0.¢28 0.9<RFI<!
IFI (Incremental Fit Inde: 0.684 0.968 0.9<IFI<]
TLI (Tuckel-Lewis Fit Index 0.978 0.961 0.9<TLI<1
RMSEA (Root Mean Square Er) 0.09z 0.081 RMSEA<0.0¢

Table 5.5: Goodness of fit indices of CFA

y2 / degree of freedom the minimum discrepancy divided by its degreefeedom.
Wheaton et al. (1977) suggest that this relativiesghare begins to be reasonable when it is
approximately 5 or less. This ratio shows the appateness of the model to the data. The
comparative fit index ©F/ Bentler, 1990) is testing the suitability of thr@del. It indicates a
very good fit when values are close to 1. The BerBlonett (1980) normed fit indexXviE),
Bollen’s (1986) relative fit index RF) and Bollen’s (1989) incremental fit indexA()
indicate a very good fit when values are close tsb. The Tucker-Lewis coefficienT{ /)
was discussed by Bentler and Bonett (1980) in trgext of analysis of moment structures,

and is also known as the Bentler-Bonett non-norfitaddex (NNFI). The typical range for
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TLI lies between 0 and 1, but it is not limitedttat range. TLI value close to 1 indicates a
very good fit. Browne and Cudeck (1993) impliedtthavalue of about 0.08 or less for the
RMSEAwould indicate a reasonable error of approximation

The overall fit statistics for the performance amdovativeness factors demonstrate an
acceptance level of overall fit (Bollen, 1989). Téfere, the factor structures are concluded to
be valid. Recall that, the confirmatory factor & evaluates the measurement properties of
the explanatory factor analysis. All the factor doves but one (i.e. pel2: customer
satisfaction) have high (>0.50) and significant@®%) loadings (Chin, 1998). Still, pel2 is
retained since its factor loading is also reasgndigh (0.425) and significant (p<0.05).
Additionally, reliability analysis with Cronbaahwill show later that it is a reliable item.

Structural equation modeling approach reveals tphpeu factor structure of both
performance and innovativeness factors (Figure. 5lhe lower factors are merged and
transformed to upper factors with secondary lewslficmatory factor analysis.Thus, general
performance and innovativeness factors are obtaifféd method was used in various studies
in literature (Oczlowski and Farrel, 1998).

X42)=0.071, p:0.931 36 72(1)=0.458, p:0.498 46
CFI=1, NFI=1, RFI=1, CPI=1,NFI=1, RFI=0.997, |

IFI1=1.001, TLI=1.004, NNO_PER IFI=1, TLI=1.003, ROD_INN
RMSEA=0.00 RMSEA=0.00

60 34 68 64
PRO_PER PROCESS
75 Innovativene 63
MAR_PER MAR_INN
30 56
FIN_PER ORG INN

Figure 5.1: Secondary Level CFA for firm performarmnd innovativeness

As a result of explanatory and confirmatory facoalyses, general firm performance
factor has taken form from 4 lower factors nameipovative, production, market and
financial performance. Similarly, innovativenesstéa is formed by 4 lower factors namely
product, process, marketing and organizationalvations.

Factor analysis provides insights about the fastouctures when the variables are
loaded into a single factor. EFA tests unidimenslibtyy and CFA tests convergent and

discriminant validity. Convergent validity of thadtors is supported with high factor loadings
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already presented. Considering the means of thablas that are loaded into a single factor,
relations between dual combinations of the factpve information about the reliability of
internal consistency (Hair et al., 2003). For tekability analysis of the factors, Cronbagh

is used (Cronbach and Shavelson, 2004).

Usually, whero value is greater than 0.70, the scale is accegsadliable. However, in
the literature there are discussions about whdthervalue can be even smaller (Streiner,
2003). In this thesis, a factor with>0.60 is accepted as reliabl&ab/e 5.6showsa value of
performance and innovation factors obtained. Riiglanalysis shows that all the factors are

internally consistent and reliable sincecallalues are greater than 0.70.

Number
Factors of a Value

Question
Innovative Performance 6 0.829
Production Performan 4 0.702
Marke! Performanc 3 0.759
Financia Performanc 4 0.929
Incremental Product Innovatic 3 0.702
Radical Product Innovatio 2 0.799
Product Innovatior 5 0.759
Process Innovatio 5 0.824
Marketing Innovation 5 0.827
Organizational Innovatiol 9 0.900

Table 5.6: Results of reliability analysis

Therefore performance and innovativeness scalkabilities are tested and approved,
and it is followed by correlation analysis. Theretation coefficient is a measure of the linear
association between two variables. It ranges imes/dtom -1 to +1, whose absolute value
predicts the strength of the relationship (Norugi03). If the sign is positive, it means the
values of the two variables increase togethehafdign is negative, it means while one value
is increasing, the other is decreasing.

Correlation analysis is conducted in order to icsplee one-to-one relationship between
factors. The results are shown Wable 5.7with means of the factors. Findings of the
correlation analysis give information similar todar regression between two factors. Thus,
this analysis is valuable to test the performanoceehhypotheses. All of the factors that are
directly related to initial hypotheses (marked witd in the Table 5.7) are significantly
correlated as already expected. The positive @iroel between innovativeness and general
performance (p<0.01; r:0.313) supports the primglothesis and aim of the performance
model.
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Table 5.7: Correlation analysis of performance nhode
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The amount of variance between variables is comwverfor further statistical analyses
since factors’ standard deviations are between &631.43. Firstly, according to the means,
it is understood that the firms in our sample penfencremental product innovations rather
than radical ones. Process and organizational atiens are also made at a mediocre level,
but marketing innovations are relatively low. Moveg innovations are generally at imitation
level; the realized innovations are mostly newht® firm but not for the market, so firms are
using the spillover effects. The realization leeélinnovations at firms are summarized in
Figure 5.2, where the scale is 1=no such innovatqrerformed, 2=imitation from national
market, 3=imitation from international market, 4itated first, but significantly improved

later, 5= original innovation realized is new fdira the markets.

innows

arg_inn

mar_inn

process_jnn

priod _inn

radprod_inn =1

incprod_inn =4

I T T T
1,00 2,00 3.00 4,00

Figure 5.2: Realization level of innovations atrfg

qen_per
fin_per = 3,26
mar_per = 3,90
pro_per = 3.9
inno_per = 3,62
T 1 T
1.,0000 2,0000 3,0000 <.0000 5,0000

Figure 5.3: Firms’ relative performances in thd tasee years
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Besides, looking to performance factors’ meangjdimdicate that, their performance in
the last three years is a little bit better regagdio previous years (innovative per:3.63;
production per:30.91; market per:30.90). Howevéiis tperformance increase is minor
especially for financial performance (3.29). Firnast three years’ relative performances are
summarized inFigure 5.3 where 1=very unsuccessful, 2=unsuccessful, 3=ilaim
4=successful and 5=very successful.

The findings of the correlation analysis extracteidnificant one-to-one positive
relationship of the aggregated factors. All of theovation types are correlated significantly
to general performance scale with p<0.01 excepkebtannovations whose correlation is at
a=95% level. While process innovation has higheralation coefficient (r:0.284), marketing
innovation has lower correlation coefficient (r:08) with general performance.

Similarly, all of the innovation types are signdittly correlated with innovative
performance at=99% level (product innovationwith r:0.341 ; prosesmnovation with
r:0.331 ; marketing innovation with r:0.239 and amgational innovation with r:0.444). For
production performance, product (r:0.236) and psedanovations (r:0.222) are correlated at
a=99% level, while marketing (r:0.164) and organma&l (r:0.190) innovations are
correlated ati=95% level. However, only process innovation isngigantly correlated with
market performance (p<0.05, r:0.162).

Also, innovativeness scale is significantly correth to performance measures
(innovative per: p<0.01, r: 0.419; production pges0.01, r: 0.253, market per: p<05, r:0.163).
On the other hand, financial performance is posliyicorrelated at=99% level to innovative
(r: 0.317), production (r: 0.322) and market (41®) performances. These are all important
findings which support our performance model.

Briefly, correlation analysis brought up the pagtrelation between the innovativeness
and the firm’s performance. The findings indicatieat all performance model hypotheses are
supported except the relationship between markdbvnpeance and product, marketing, and
organizational innovation$6, H7 andH8).

On the other hand, correlation analysis can notnsagh about the direction (cause) of
the relationship. For that purpose, the multiphedir regression analysis might be more useful.

Before passing to regression analysis, it is timaralyze the innovative performance
guestion (pel) which was previously kept outside dhalysis because it spoiled the factor
structure. This item is “ability to offer the newoguct before competitors” which is clearly
an important item to measure time-to-market. Stutkest is applied in order to analyze the

effect of this innovative performance measuremé&abfe 5.4.
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The independent-samples t-test procedure compaeasisnof two groups of cases.
Ideally, for this test, the subjects should be canly assigned to two groups, so that any

difference in response is tested with respectitahility and not to other factors.

Ability to offer the new product before the rivals

pel I hean Sig.

innows =400 23 32729 004
= 5,00 142 273495

inna_per = 5,00 23 4,2333 L0000
= 5,00 143 3,5184

pro_per = 5,00 23 4,3370 L0000
= 5,00 143 33,8427

mar_per = 5,00 23 440458 L0000
= 5,00 143 38182

fin_per = 5,00 23 3,5543 3T
= 5,00 1324 33,2464

gen_per = 5,00 23 41326 L0000
= 5,00 143 36107

incprad_inn = 5,00 23 3,4348 161
= 5,00 142 310586

radprad_inn = 5,00 23 33,2826 L0009
= 5,00 142 2.4507

prod_inn = 5,00 23 3,3734 S99
= 5,00 142 284145

process_inn =500 23 3,3304 L0330
= 5,00 141 28241

mar_inn =400 23 2,9913 46
= 5,00 141 24933

arg_inn =400 23 3,3961 LG
= 5,00 141 27778

Table 5.8: t-test analysis for ability to offer thew product before competitors

For this question, the firms which indicated thegr&vvery successful in the last 3 years
compared to the previous years (=5 in the scatappared with the other firms (<5 in the
scale). The outcomes of the statistical analysesal that HO{verysuccessiuF Hotherd Should be
rejected, and that the firms which indicated thesrewery successful are performing better
than others in achieving high outcomes nearly fbrofithe performance and innovation
scales except incremental product innovation amahtial performance. Thus, findings of the
analysis show that ability to offer the new prodbefore competitors makes a significant
difference, and firms that are competent at thifitglare more innovative and have better
performance.

In order to test the probable effects of innovatiom firm performance, multiple linear

regression method is used. While simple lineareggjon gives information on the direction
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and the power of one-to-one relationship, multipleear regression analysis serves to
investigate the effects of two or more variablesroanother dependent variable (Hair et al.,
2003). Regression analysis is conducted by SPS% ard then path analyses are performed
by AMOS v4.0 for causality. The p values in thelésbshow whether the models are
significant or not ati=99% (p<0.01) on=95% (p<0.05) level. Rvalues are for how much of
the dependent variables can be expressed by indepievariables.

The regression model that investigates the effettsminovation types on innovative

performance is presented fable 5.9and Figure 5.4in schematized form.
Product Innovation E: 175"
Process [nmowation \
Innovative Performance
Iarketing Innovation
Organizational [nnovation é “pel, *pe05 ) *Hpadl

Figure 5.4: Effects of innovation types on innovatperformance

, Standard
Independent Variables Beta p Value
Product Innovation 0.176 0.054
Process Innovation 0.037 0.692
Marketing Innovation -0.082 0.371
Organizational Innovation 0.385 0.000

R?=0.223 ; p=0.000

Table 5.9: Effects of innovation types on innovatperformance

The regression model of effects of innovation tymes innovative performance is
statistically very significant (p<0.01) and accoglito this model, the independent variables
express 22.3% (R0.223) of innovative performance. However, whea itnovation types
are included jointly in the multiple linear regrigss analysis, only productB€0.176;
p=0.054) and organizational innovatiofis@.385; p<0.01) turns out have significant positive
effects on innovative performance. But when entexghrately, all of the innovation types

are significantly and positively correlated to inative performance.
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Therefore, despite the fact that the regressionem@ significant, multiple linear
regression analysis reveals that only some innowatypes have statistically significant
effects over innovative performance. This situatésises when one innovation type which
has dominant effect on the dependent variable edusometimes even eliminate the effects
of other independent variables. Here, product agdrozational innovations have dominant
direct effects on innovative performance; therefdreere are mediating effects between
innovation types.

Mediating effects are discussed in the literatyr@&harron and Kenny (1986). Mediating
effect is present when a relation between the bksais reduced or eliminated after a
mediator variable has entered to the model. In sudase, it is necessary to carry on the
multiple linear regression analysis of innovatiefprmance by structural equation modeling
and path analysis in order to expose the diredfonediation effects.

Post hoc analysis indicates that organizational pmatuct innovations mediated
marketing and process innovations’ effects on imtioe performance. In Figure 5.4, the
direct effects of marketing and process innovationsinnovative performance have been
shadowed in multiple linear regression analysieré&fore, in the light of this knowledge, a
path analysis model for innovative performance demied by AMOS v4.0 and analyzed
according to structural equation modeling crite&gure 5.5 presents this model with its

significantly consistent findings.

40 FA=1.043, p:0.383
CFI=1, NFI=.998, RE1=0.993,
PROD_INN IFI=1, TLI=1,
RMSEA=0.016
16 41
21 37
INNO_PER MAR_INN PROCESS
37 ’% 61
ORG_INN

Figure 5.5: Path analysis of innovative perfornganc

Here, while the estimates (numbers) on the singéglld arrows are regression weights,

the estimates on the box corners are the squarddpl@ucorrelations which can be
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interpreted as follows: For example, 40% of thearare of product innovation is accounted
for by the variance in innovative performance. thes words, 40% of product innovation
contributes to innovative performance. Also, théngste on the innovative performance box
means that 21% of the innovative performance caexptained in that model.

As a result, the findings expose the positiveti@tship between innovation types and
innovative performance; hence, our initial hypotdsdl, H2, H3 and H4 are supported.
Innovative performance is directly affected by argational (which acts as a base) and
product innovations. Marketing and process innavetiinfluence firstly products and so,
their effects come by passing over product innovesti

Table 5.10shows the regression model that investigatesfteete of innovation types
on production performance. This regression modddtagistically significant (p<0.05) but
according to this model, the independent variablgsress 6.8% (&0.068) of production

performance.
Independent Variables Standard Value
Beta P
Product Innovation 0.151 0.130
Process Innovation 0.113 0.268
Marketing Innovation -,004 0.966
Organizational Innovation ,050 0.646

R*>=0.068 ; p=0.024

Table 5.10: Effects of innovation types on prodmeiperformance

When the innovation types have entered togethethéo multiple linear regression
analysis, significance of their effects drasticatduced despite the fact that correlation
analysis already indicated all of the innovatiopey had significant one-to-one relation with
production performance. This finding implies thaere are mediating effects among the
innovation types

Therefore, a path analysis model for productiorfigearance is formed by AMOS v4.0
and analyzed according to structural equation nmieglehethod. Figure 5.6 presents this
model with its significantly consistent findings%6of the production performance can be
explained by that model.

The findings expose a slight positive relationshigtween innovation types and

production performance despite the mediating efféettween variables. Hence, our initial
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hypothese$19, H10, H11 andH12 are all supported. Product innovations have ditiers

innovations have indirect effects on productiorf@@nance according to path analysis.

F(5)=1.124, p:0.345 S
CFI=1, NFI=0.998, RF1=0.993, MAR INN
IFI=1, TLI=0.999, —
RMSEA=0.027 58
41 :
06 40
PRO_PER«—2>—PROD_INN ORG_INN
36 61
37
PROCESS

Figure 5.6: Path analysis of production performance

The regression model that investigates the effe¢tsnnovation types on market
performance can be seen ifable 5.11 Unfortunately, this regression model is not
statistically significant (p=0.265). Thus, therenis evidence that market performance can be
expressed by innovations. However, the correlatinalysis showed that proce$s-0.162;
p<0.05), product f=0.144; p<0.1) and organizationg=0.145; p<0.1) innovations were

significantly and positively correlated to marketformance.

Independent Variables Standart

Beta p Value
Product Innovation 0.080 0.429
Process Innovation 0.087 0.399
Marketing Innovation -0.053 0.607
Organizational Innovation 0.081 0.463

R*=0.032 ; p=0.265

Table 5.11 : Effects of innovation types on magetformance

Although multiple linear regression analysis does eéxpose a significant relationship
between innovation types and market performancegelation (simple linear regression)
analysis reveals that process innovations and magtrmance is positively correlated. As
a result, initial hypothesibi6 is partially supported while there is not enougidence to

claimH5, H7 andH8 are supported.
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Table 5.12inspects the regression model of the effects wbwation types on general
firm performance. This regression model is stat#ly significant (p<0.01) at= 99% level
and according to this model, the independent vsabxpress 10.6% {R0.106) of general

performance.

Independent Variables Standart > Value
Beta

Product Innovation 0.126 0.197

Process Innovation 0.135 0.176

Marketing Innovation -0.032 0.745

Organizational Innovation 0.152 0.152

R*=0.106 ; p=0.001

Table 5.12: Effects of innovation types on genpeaformance

Nevertheless, in the multiple linear regressionlyaig of the innovation types, it is
observed that their effects are reduced drasticigpite the results of the correlation analysis.
Therefore, to investigate the mediating effectsveen innovation types, a path analysis
model for general performance is formed and andlyaecording to structural equation
modeling method. Significantly consistent finding® displayed inFigure 5.7 The model
explains 10% of the variance of the general perémoe. Organizational and product
innovations have direct, marketing and processvations have indirect effects on general

performance.
= F(#4)=1.244, p:0.290
PROD INN CFI=1, NFI=0.998, RF1=0.992,
- IFI=1, TLI=0.998,

41 RMSEA=0.038

36 34
MAR INN
10 -
37
GEN_PER PROCESS
58
20 61
ORG_INN

Figure 5.7: Path analysis of general performance
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Finally, the regression model that investigates ¢ffects of innovative, market and
production performances on financial performangaésented afab/e 5.13and Figure 5.8

Intiowative Perfortmance
Production Perfonmance Financial Perfortnatce
Matrlet Performatce o 05 ¥ p2 0]

Figure 5.8: Effects on financial performance

Independent Variables Standard Value
Beta P
Innovative Performance 0.078 0.339
Production Performance 0.099 0.218
Market Performance 0.388 0.000

R?=0.243 ; p=0.000

Table 5.13: Effects on financial performance

The regression model about the effects on finanoeaformance is statistically very
significant (p<0.01) and according to this modék independent variables express 24.3%
(R?=0.243) of financial performance.

Despite the fact that the model is significant, whenovative, market and production
performances are considered jointly in the multigleear regression, only market
performance [{=0.388; p<0.01) is observed to have significantitp@s effects on financial
performance. But when entered separately, innowapvoduction and market performance
are significantly and positively correlated to ficél performance. Again, this finding
implies there are mediating effects between peréoe factors.

Post hoc analysis reveals innovative and produgtierfiormance mediated by market
performance. Therefore, a path analysis modelifiantial performance is formed by AMOS
v4.0 and analyzed according to structural equanodeling methodFigure 5.9presents this
model with its significantly consistent findingsh@ model explains 24% of the variance of
the financial performance. Innovative performaneenss as the base of the model which
positively influences production and marketing perfance which is directly-connected to

financial performance.
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The findings reveal the positive relationship betweother performance criteria and
financial performance despite mediating effectsvben them. Hence, our initial hypotheses
H13, H14,andH15 are all supported.

A3

F(2)=1.421, p:0.241
CFI=1, NFI=0.999, PRO PER
RFI=0.994, IFI=1, —
TLI=0.998. RMSEA=0.050

26

23

FIN_PER NNO_PER

48 39
39

MAR_PER

Figure 5.9: Path analysis of financial performance

5.2 Complementary Analyses

The correlation and regression analyses at theiquesection are based on factors
which are formed by subjective questions with 5drtkscale. Here, some objective measures
will be used as complementary analyses for perfoo@amodel of innovation in order to
extract the relationship between innovativeness famd performance. Objective data is
difficult to acquire since managers are unwillirg indicate their numerical performance
results such as total sales and market share. ipegerstatistics of obtained objective data
are summarized ifable 5.14

Market Capacity Capacity | Total Sales Total Export

Share Market Usage Usage Increase Sales Increase Export
Increase (%) Share Increase (%) (%) (%) (M€) (%) (M€)

N Valid 78 79 117 121 99 104 78 103
Missing 91 90 52 48 70 65 91 66
Mean ,10 31 11 72 ,50 50,60 ,52 16,80
Median ,00 ,28 ,08 77 34 7,17 45 1,20
Std. Deviation ,28 25 ,30 ,18 ,61 212,92 72 78,21
Minimum -,20 ,00 -,40 ,05 -,50 ,23 -,87 ,00
Maximum 2,00 1,00 1,67 1,00 2,68 | 2000,00 3,00 752,25

Table 5.14: Descriptive statistics of objectiverfiperformance data
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There are 79 firms which shared their market skata (47% of sample), the average
market share is 31% and its median is 28%; avaregket share increase in our sample from
2003 to 2005 is 10%, but its median 0%. Firmsa&d 72% of their capacity on average
(77% median) and average capacity usage increase2003 to 2005 is 11% (8% median).

On the other hand, the average total sales is BES but the median is 7.2 @]
therefore there are a few firms which have lardal teales in our sample. Similarly, average
export is 16.8M and its median is 1.28/(only 104 and 103 firms gave their total sales and
exports respectively.)

The companies in the sample are classified wispeet to their annual total sales. In
the overall sample, 59% of the companies have gatigs less than 10 million USD and 8%
have total sales more than 100 million USBgure 5.100offers a profile of the sample,
illustrating the diversity in terms of firm totahles by sectors. The companies are separated to
five categories based on their total sales suckH¥E, [LM€, SME[, [SME€, 20M€[, [20ME,
50M€[ and >50Me.

25— Total Sales
| =1ms

m [1ME, SMe
. O [5ME, 20Mmg

B [20ME, S0ME
20- 0 -sove

automotive texdtile chemical metal clom. machinery
appliance

Figure 5.10: Distribution of firms according todbsales

Correlation analysis is performed in order to irtspene-to-one relationship between

firms’ objective performance data and their innoxextess level. The results are shown in
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Table 5.15 Findings of the correlation analysis result sanito simple linear regression
between two factors. Thus, these analyses arehlalt@ substantiate the performance model
hypotheses.

Between the correlations coefficients of factor$ydotal sales (p<0.01; r:0.274) and
exports (p<0.01; r:0.238) are significantly cortethto innovativeness (marked with red in
Table 5.16). The positive correlation between iratweness and these two variables indicate
that innovativeness level of firms which have higtotal sales and exports is also higher. Or

simply, innovative firms have higher total sales axports.

R 2 f] g 5 & 7 8 9

- Innovativeness ! - M1 130 -020 095 A51 0 274¢4) 115 238¢
3- Market Share Increase I La0T s 00 L2540 T 3960 121
3- Market Share | L2700 26209 156 ,206 - 038 227
4- Capactty Usage [ncrease I -218% 195 085 2629 - 000
5. Capacity Usage *) * 1 75 102 22 JA15
f- Total Bales Increase *) Lo ,2390% 3810 224(%)
7- Total Sales () (" 1 L4 9780
8- Exports Increase ** * i 1 130
8- Exports (*) (*) (") !
ol

¥ pe 05

Table 5.15: Correlation analysis of objective data

To investigate statistically the effect of innovatiss on total sales, a hypothesis test is
conducted using the analysis of variance techniquehe five intervals. Innovativeness level

of firms is compared and the initial hypothesisrifans equality is teste#ifure 5.1).

innovativeness <M _ﬂ_l_l
=$ % SHOVE 36
e e sng | o

N Mean Sig. o ux O

<1M€ 11 2,75 ,013 g

[1ME, SME] 35| 275 BN 7

[SME, 20M€] 26 2,80

[20M€, 50M€[ 19 2,73 M B

>50M€ 12 3,65 ANE o5

Total 103 2,86

% T T

Figure 5.11: Descriptive statistics for total sales

There is almost a balanced distribution in the dangecording to total sales: 11%
<5M€, 34% [1ME, 5M€[ and 25% [S5ME, 20ME[, 18% [20ME, 50M€[ and 12% >50M.
Findings of the one-way ANOVA analysis show thagréhis a significant difference of
innovativeness level between these five groupsrdier to find which mean differs, post-hoc

Duncan test procedure can be usédijfe 5.1§
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Subset for alpha= 05
total sales i 1 2
[20MeE, S0ME[ 19 27284
=1ME 11 27505
[1 M, Shd<] 35 275049
[AME, 20M<] 26 2e023
=a0ME 12 3,651

Table 5.16: Post-hoc Duncan test for total sales

Firms whit total sales are over 5@Nper year are more innovative than other ones. The
same fact can also be interpreted as more inn@&vétms have higher total saleBable 5.17
investigates statistically the effects of totalesafor various innovativeness activities with
independent student t-tests. Findings of the amsalggow that higher total sales makes
significantly positive difference for innovativerse$§p<0.01) and for each innovation type.
Therefore, firms that have higher total sales aneenmnovative.

total sales N Mean Sig.

innovs >= 50 M€ 12 3,65 ,000
<50 M€ 91 2,76

incprod_inn >= 50 M€ 12 3,97 ,005
<50 M€ 91 3,12

radprod_inn >=50 M€ 12 3,50 ,026
<50 M€ 91 2,55

prod_inn >=50 M€ 12 3,78 ,002
<50 M€ 91 2,89

process_inn >= 50 M€ 12 3,63 ,024
<50 M€ 91 2,93

mar_inn >= 50 M€ 11 3,47 ,006
<50 M€ 91 2,48

org_inn >= 50 M€ 12 3,65 ,002
<50 M€ 91 2,74

Table 5.17: Effects of higher total sales

Similarly, to analyze the effect of exports, inntivaness level of firms are compared,
and the initial hypothesis of their means are eué&sted using one-way ANOVAFgure
5.13. There is almost a balanced distribution in tlaengle according to exports: 34%
<0.5M€, 26% [0.5Me, 3M€[ and 18% [3ME, 10M€[, 11% [10ME, 20M€[ and 11% >20M.
Findings show that there is a significant differerat innovativeness level between firms in
these five exports intervals. Post-hoc Duncan pestedure for exports shows which mean
differs (7able 5.18
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innovativeness

N Mean | Sig.
<0,5M€ 35 2,66 | ,030
[0,5M€, 3M€[ | 27 2,93
[BM€, 10M€] 18 2,66
[10ME, 20M€]| 11 2,69
>20M€ 11 3,55
Total 102 2,83

Figure 5.12: Descriptive statistics for exports

Subset for alpha = .05
Exports [+l 1 2
[3ME, 10ME] 18 26604
=0,8hE 3h 266249
[10mE, 20hE] 11 2,68494
[0.5ME, IME] 27 29287
=200E 11 3,54a88

Table 5.18: Post-hoc Duncan test for exports

Firms with export levels over 208/fer year are more innovative than others. The same
fact can also be interpreted as more innovativedihave higher exports. Table 5.19 explores
statistically the effects of exports. Accordingfitadings of the student t-test analysis, higher
exports makes significantly positive difference iimnovativeness (p<0.01) and also for each
innovation types except radical product innovatidherefore, firms that have higher total

exports are more innovative. But, exports are aseld on radical product innovations.

Exports N Mean Sig.

innovs >= 20M€ 11 3,55 ,003
< 20M€ 91 2,74

incprod_inn >= 20M€ 11 3,76 ,048
< 20M€ 91 3,11

radprod_inn >= 20M€ 11 2,95 ,400
< 20M€ 91 2,57

prod_inn >= 20M€ 11 3,44 ,085
< 20M€ 91 2,89

process_inn >= 20M€ 11 3,56 ,038
< 20M€ 91 2,89

mar_inn >= 20M€ 10 3,42 ,017
< 20M€ 91 2,49

org_inn >= 20M€ 11 3,68 ,002
< 20M€ 91 2,71

Table 5.19 : Effects of higher exports
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Lastly, using the student-t test analysis, the girperformance measures are compared
in terms of their innovativeness level. This analgerves to observe potential positive effects

of higher innovativeness on various performancesmes (able 5.20).

Innovativeness N Mean Sig.
Market Share >=4,00 6 ,07 , 767
Increase (%) < 4,00 72 11
Market Share (%) >= 4,00 6 43 ,248
< 4,00 73 ,30
Capacity Usage >=4,00 10 11 ,938
Increase (%) < 4,00 106 12
Capacity Usage (%) >=4,00 10 74 737
< 4,00 110 72
Total Sales Increase >= 4,00 11 ,61 575
(%) < 4,00 87 ,50
Total Sales (M€) >= 4,00 11 311,11 ,000
< 4,00 92 19,99
Exports Increase >= 4,00 8 .33 ,434
(%) < 4,00 69 ,55
Exports (M€) >= 4,00 11 96,39 ,000
< 4,00 91 7,35
Innovation Spending >= 4,00 8 1,60 ,233
Increase (%) < 4,00 84 83
Innovation Spending >= 4,00 9 6,00 ,000
(M€) < 4,00 90 97
Innovative >= 4,00 15 4,12 ,003
Performance < 4,00 151 3,58
Production >= 4,00 15 4,17 ,057
Performance < 4,00 151 3,88
Marketing >= 4,00 15 4,11 ,216
Performance < 4,00 151 3,88
Financial >=4,00 14 3,84 ,019
Performance < 4,00 148 3,24
General >= 4,00 15 4,05 ,005
Performance < 4,00 151 3,65

Table 5.20: Effects of higher innovativeness level

Findings show that higher innovativeness makesifgigntly positive difference for
total sales, exports, innovative performance, pctdo performance, financial performance
and general firm performance. Also, innovative Brinave significantly more innovation
spending. As a result, more innovative firms hanghér total sales and exports, and they also

have better performance.
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Before the complementary analyses on performancelemof innovation are
concluded, the performance model is also constiuayesingle step structural equation model
using AMOS 4.0 in order to test our initial hypatke Eigure 5.13.

Z(14)=1.105, p:0.347 o

CFI=1, NFI=0.996,
RFI=0.990. IF1=1, INNO_PER
44 TLI=0.999. RMSEA=0.025 78
' 24
PROD_INN .38 . PRO_PER
General
58 Performance < 13
62
PROCESS MAR_PER
A7
27 5 nnovativenes FIN_PER

MAR_INN

63
ORG_INN

Figure 5.13: Structural equation model of perforoeamodel of innovation

The overall fit statistics for that model demontdran acceptable level of overall fit.
Table 5.21shows the standardized path estimates (regreg&mmts) and significance value
(p) of the structural model. All factor loadingseasignificant (p<0.01), therefore the
hypotheses of the path model are strongly suppoitieds, our fundamental hypothesis that
predicts a significant positive relationship betweenovativeness and firm performance is

also supported by this structural equation model.

Standar
Hypothesis Path d Path Vv P Result
. alue

Estimate
H1l Product Innovation - Innovativeness 0.665 <0.01 | Supported
H2 Process Innovatio- Innovativenes 0.765 <0.01 Supporte
H3 Marketing Innovatior- Innovativenes 0.51¢ <0.01 Supporte
H4 Organizational Innovatio- Innovativenes 0.791 <0.01 Supporte
H5 Innovative Performanc- Firm Performanc 0.782 <0.01 Supporte
H6 Production Performanc- Firm Performanc 0.49: <0.01 Supporte
H7 Marketing Performanc- Firm Performanc 0.35¢ < 0.01 Supporte
H8 Financial Performanc- Firm Performanc 041k <0.01 Supporte
H9 Innovativenes- Firm Performanc 0.61F <0.01 Supporte

Table 5.21: Results of structural equation modgdeformance model
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CHAPTER 6

DRIVERS OF INNOVATIVENESS MODEL ANALYSIS

6.1 Statistical Analyses

The drivers of innovativeness model is about how ittnovations are produced in
companies. This model simulates the innovation ggsc where innovation determinants
constitute and determine the innovative capalslité firms. According to drivers model,
innovation determinants (which are general firmraheeristics, firm structure, firm strategies
and sectoral conditions and relations) have dimagiacts on innovativeness level of firms.
The success level of innovations in companies (oilovativeness level of firms) is the
expected outcome of innovation determinants

Briefly, it is aimed to extract the probable effe@nd the amount of contribution of
innovation determinants to firms’ innovativenessickhis obtained by merging five
innovation types performed in companies, namelyemental product, radical product,
process, marketing and organizational innovatidimss merging process is conducted with
confirmatory factor analysis that is previouslygeeted (see Figure 5.1, page 75).

For the analysis of the drivers of innovativenessleh and to test its hypotheses, the
same methodology of the performance model analgsigilized. Firstly, explanatory and
confirmatory factor analyses are performed in SPEBand AMOS v4.0 respectively. Then,
the obtained factors are tested for consistency ratidbility with Cronbacha. Lastly,
correlation, regression and path analyses are tegkcu

Nonetheless, all of the determinants are not deitédr factor analysis, since they
cannot be evaluated in five-point Likert scale, #mely are generally in binary format. Those

items are examined as control variables. They eobgbly relevant factors that influence the
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model, which are kept stable so as to minimizertb#ects on the result, while the other
analyses are conducting. The effects of controlabé#s on innovativeness are tested with
one-way ANOVA or student t-tests when all othertdas are constant. Firm characteristics

and collaborations are control variables for digvef innovation model.

6.1.1 Finm Strategies

The innovative capability of a company depends astamers’ needs, efficient
development of production technologies and firmisibess practices. Among the innovation
determinants, firm strategies constitute importauginess philosophy since internal/external
growth and manufacturing strategies have majorsrdér their innovative performance.

Furthermore, increased productivity is clearly aynenportant driver of business success.

6.1.1.1 Business Strategies

Table 6.1presents the factor structure of firm productitrategies after explanatory
factor analysis procedure is applied with SPSS .tikigranalysis, all of the strategy questions
in the survey are placed together into principahponent analysis, and six latent factors are
extracted. There is no any item that spoiled tretofastructure. The obtained factors are
production quality, production flexibility, on-timproducton and delivery, production cost
efficiency (those four items are manufacturing tegees), market focus, and resource for
technology development strategies (those finaldvatop management business strategies).

The result of explanatory factor analysis confirntiedt all the variables in the survey
are placed under expected factors. However, coafong factor analysis is also performed to
test the factors structure. That method is appdiecording to the findings of explanatory
factor analysis. Observed variables are attachéukttatent factors with fixed error terms.

A single-step confirmatory factor analysis is coctéd for the strategy factor§able

6.2depicts factor loadings of the confirmatory facoalysis.
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Table 6.1: Factor structure of business strategies

Strategies Questions

Factor Loadings

Production Cosi
S24, S26, S27, S28, S29, S30. S31

0.632*, 0.494*, 0.457*, 0.676*, 0.813*, 0.665*, @&

On-time Production and Delivery
S33, S40. S41, S42, S43, S44, S45

0.498*, 0.721*, 0.699*, 0.731*, 0.709*, 0.635*, 5"

Production Flexibility
S32, S34, S35, S36, S37, S38

0.560*, 0.573*, 0.723*, 0.449*, 0.688*, 0.751*

Production Quality
S20. S21, S22, S23, S25

0.557*, 0.687*, 0.637*, 0.758*, 0.634*

Resource for Technolog
S13, S14, S15, S16

0.616*, 0.722*, 0.641*, 0.495*

Market Focus
S9, S10. S11, S12

0.478*, 0.815*, 0.306*, 0.632*

*p<0.05

Table 6.2: Factor loadings of CFA for businesststi@s factors.
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The results of this analysis are evaluated by timdgess of fit indices. These indices
are depicted ivable 6.3

Findings
Goodness of fit indices Reference
Strategies Value
7 | degree of freedom 2,074 1<y® /df <5
CFI (Comparative Fit Index) 0.973 0.9<CFI<1
NFI (Normed Fit Index) 0.950 0.9<NFI<1
RFI (Relative Fit Index) 0.942 0.9<RFI<1
IFI (Incremental Fit Index) 0.974 0.9<IFIk1
TLI (Tucker-Lewis Fit Index) 0.969 0.9<TLI<1
RMSEA (Root Mean Square Error 0.080 RMSEA<0.08

Table 6.3: Goodness of fit indices of CFA for besig strategies

The overall fit statistics for the model demon&ran acceptance level for business
strategies factor structure. Therefore, the fachoesconsistent and valid. Confirmatory factor
analysis is useful to evaluate the measuremeneptiep of the explanatory factor analysis.

All of the factor loadings but 7 (i.e., S26, S27@3S S36, S35, S9, S11) have high
(>0.50) and significant (p<0.05) values. Still, ¢bo7 items are also retained since their factor
loadings are also reasonably high and significarD(05). Additionally, reliability analysis
with Cronbachx will show that they are in deed reliable items.

As a result of explanatory and confirmatory factoralyses, business strategies are
determined to consist of 6 factors namely productiost, on-time production and delivery,
production flexibility, production quality, markéicus and resource for technology.

For the reliability analysis, Cronbachmethod is used7able 6.4depictsa value of
business strategies factors. Reliability analysisficms that all of the factors are internally

consistent and reliable since alvalues are greater than 0.60.

Number
Factors of o Value
Question
Production Cost 7 0.808
On-time Production and Delivery 7 0.827

Production Flexibility 6 0.792
Production Quality 5 0.794
Market Focus 4 0.715
Resource for Technology 4 0.633

Table 6.4: Results of reliability analysis for fistrategies factors
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Once business strategies factors are approveclawon analysis is conducted. This
analysis is utilized in order to inspect one-to-oal@tionship between the innovativeness and
strategies factors. The results are illustratedab/e 6.5with means of factors. Correlation
analysis is valuable to test the drivers of innweatess model hypotheses since its findings

yield information similar to simple linear regressibetween two factors.

M | 5L i Z 3 4 5 & 7
- Innovativeness 281 | &4 ] A03(%)  228(*%) 206(*)  178()  ATIEE) 323(%)
2- Production Quality [ 448 | 43 ™ 1 5510%% 2400 41507 300 22I0FR
3- Production Cost 440 | 51 [*#) () 1 AR ASTORR 1540%) 191(%)
4- Production 372 | 73 (g (**) (**) 15170 19509 091
Flexibility
5- On-time Production | 436 | 57 * (**) (**) (**) 1 ,203(%) 20
and Delvery
fi- Market Focus 367 | .82 ) (*) (*) (*%) 123500
7- Resource for
Technology 230 | 82 **) **) {*) {**) l
*k P01
¥ 05

Table 6.5 : Correlation analysis of firm strategies

All of the factors that are directly related to byipeses (marked with red in Table 5.27)
are significantly correlated. Thus, the positiverrelation between innovativeness and
business strategies supports the hypotheses dfitlers model.

The amount of variance between variables is s@téta further statistical analyses
since factors’ standard deviations are between @mtB0.84. According to the descriptive
statistics and means of business strategies, firrosr sample give importance essentially to
production quality. Production cost efficiency ama-time production and delivery are also
important factors for them. The least importanttedse competition priorities is production
flexibility. The importance levels of these stratsgbased on their responses are summarized
in Figure 6.1 where the scale is 1=not important, 2=slightlpartant, 3=important, 4=very

important, 5= extremely important.

Speed

Flexibility

Cuality

I T T T
1,0000 22,0000 3,0000 <0000 G,0000

Figure 6.1: Importance levels of business stragegie
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The findings of the correlation analysis extracteidnificant one-to-one positive
relationship of the aggregated factors. All of tbesiness strategies correlate very
significantly to innovativeness with p<0.01 excppdduction quality and on-time production
and delivery whose correlations arena®5% level. While market focus strategy has higher
correlation coefficient (r: 0.373), on-time prodoct and delivery has lower correlation
coefficient (r: 0.178) with innovativeness.

Briefly, correlation analysis supports the positretation between innovativeness and
business strategies. All of the related driversimiovativeness model hypotheses are
supported. However, this analysis can not say malobut the direction (cause) of the
relationship. For that purpose, the multiple lin@agression analysis can provide more
insights..

Table 6.6and Figure 6.2indicates the regression model about the effectsusiness

strategies on innovativeness.

Production Cost
Production Quality
On-tone Production and Delirery
Innevrativeness
Production Flezihility E: 3154
Ilarket Focus /
Fesource for Technology |/ B: 208+ R S

Figure 6.2: Effects of business strategies on iatiegness

Independent Variables StaBrggrd p Value
Production Cost 0.115 0.190
Production Qualit 0.051 0.547
On-time Production and Delive -0.058 0.511
Prcduction Flexibility 0.108 0.189
Marke! Focu: 0.315 0.000
Resource for Technolo 0.209 0.004

R?=0.246 ; p=0.000

Table 6.6: Effects of business strategies on intiosaess
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This regression model is statistically very sigrafit (p<0.01) and the independent
variables express 24.6% %.246) of innovativeness variation. However, whigm
strategies are considered together in the multiplear regression, only market focus
(p=0.315; p<0.01) and resource for technolo@y0(209; p<0.01) are observed to have
significant positive effects on innovativeness.

Thus, despite the fact that the model is significamultiple linear regression analysis
reveals only some business strategies have statigtsignificant effects over innovativeness.
Moreover, correlation analysis already indicatdafthe strategy factors had significant one-
to-one correlation to innovativeness. This findingplies that there are mediating effects
between firm strategies.

Post hoc analysis reveals that market focus ammlires for technology factors mediated
the effects of production cost, quality and flekipistrategies on innovativeness. Therefore, a
path analysis model for firm strategies is formgdAMOS v4.0 and analyzed according to
structural equation modeling methofligure 6.3 presents this model with its significantly
consistent findings. The model explains 21% of tmriability associated with the
innovativeness. Market focus, resource for techgyland production cost have direct and

other manufacturing strategies have indirect effectinnovativeness.
05

RESOURCE

24(10)=0.502, p:0.890
CFI=1, NFI=0.999,

22
RFI=0.997, IFI=1.001, .22 4
TLI=1.003, 38 :
RMSEA=0.00

QUALITY
T COST
‘/—~ 41
INNOVS 21 \14 21
27
FLEXIBLI k. 52 A7
30 "~ speep

.08
M_FOCUS

Figure 6.3: Path analysis of business strategies

This path model for business strategies is vemrasting since it supports the rationale
of sand cone model (Ferdows and De Meyer, 1990).
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Figure 6.4: Sand cone model

Sand cone modeHgure 6.4 illustrates the structure of competitive stragsgsuch that
hierarchies, relative importance and relationshepMeen them are visible. The factor at the
bottom of the cone is internally crucial for thengmany, and it is a base for the upper
elements. Sand cone model depicts four driver chipad contributing to firms’
manufacturing strategies. The researchers clairhatd dquality is the most deeply oriented
capability and serves as a foundation for theaok#te cone. All other layers are supported by
the quality. Cost efficiency is at the top of trane, which is the ultimate aim and the most
visible layer of manufacturing strategies.

The findings expose the positive relationship betwebusiness strategies and
innovativeness despite mediating effects betweerahas; hence, initial hypothedil6 is

supported.

6.1.1.2 Monitoring Innovations

Firms struggle to profit from the spillover effeat$ their network. Monitoring their
supply-chain, their close and distant environmerat thereby tracking innovations is another
useful firm strategy for innovativenesgabl/e 6. 7presents the factor structure of monitoring
strategies regarding the explanatory factor amalysocedure applied on SPSS. For this
analysis, all of the monitoring questions in thevey are placed together into principal
component analysis, and three factors are extra¢tegte are no items that spoiled the factor
structure. The resulting factors are monitoring theer milieu (here milieu reflects the
surroundings and the supply-chain elements of tinepany), monitoring the outer milieu and

monitoring technical sources.
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Factors

Questions 1 2 3
Monitoring the 118k 772
inner milieu i17k 638

i14k ,626

i16k ,603

i22k ,580
Monitoring the i21k , 787
outer milieu i19k 746

i20k ,652

i15k ,564
Monitoring the i12k , 793
technical sources 11k 714

i13k ,648

Total Variance Explained : 59,257%

Table 6.7: Factor structure of monitoring

Confirmatory factor analysis is conducted for thenmoring factors in order to validate

the factor structurefable 6.8depicts factor loadings of the confirmatory facoalysis.

Monitoring Questions Factor Loadings

Monitoring the Inner Milieu

118k, 117k, 114k, 116k, 122k 0.507*, 0.622*, 0.629*, 0.597*, 0.612*

Monitoring the Outer Milieu

115k, 119k, 120k, 121k 0.695*, 0.768*, 0.636*, 0.583*

Monitoring Technical Sources

111k, 112k, 113k 0.775*%, 0.546*, 0.755*
*p<0.05

Table 6.8: Factor loadings of CFA for monitorindiaties

The results of this analysis are evaluated by timdgess of fit indices. These indices
are represented inable 6.9

Findings
Goodness of fit indices Reference
Monitoring Value
7 | degree of freedom 2,038 1<y® /df <5
CFI (Comparative Fit Index) 0.988 0.9<CFI<1
NFI (Normed Fit Index) 0.976 0.9<NFI<1
RFI (Relative Fit Index) 0.963 0.9<RFI<1
IFI (Incremental Fit Index) 0.988 0.9<IFI<1
TLI (Tucker-Lewis Fit Index) 0.981 0.9<TLI<1
RMSEA (Root Mean Square Error 0.079 RMSEA<0.08

Table 6.9: Goodness of fit indices of CFA for monitg activities
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The overall fit statistics for the model demondrah acceptance level for monitoring
factor structure. Therefore, the factors are comsisand valid. Confirmatory factor analysis is
performed in order to evaluate the measurementeptiep of the explanatory factor analysis.
All of the factor loadings have high (>0.50) andrsficant (p<0.05) values. The analyses
have resulted in three factors for monitoring atég, namely, monitoring the inner milieu,
monitoring the outer milieu and monitoring techhisaurces.

Reliability analysis confirms that all of the facdaare internally consistent and reliable

since all Cronbach values are greater than 0.(/lrb/e 6.10).

Number
Factors of o Value
Question
Monitoring the Inner Milie 5 0.729
Monitoring the Outer Milie 4 0.754
Monitoring Technical Sourc 3 0.736

Table 6.10: Results of reliability analysis for ntoning activities’ factors

Reliability analysis of monitoring strategies scasee followed by correlation analysis,
which is conducted in order to inspect one-to-alationship between the innovativeness and
monitoring factors. The results are presentedab/e 6.11with means of factors. Findings
are valuable to test the drivers of innovativenasslel hypotheses since correlation analysis

gives information similar to simple linear regressbetween two factors.

Mean | 5.1 I 2z 3 §
I Innovativeness 281 | &4 1 30y 281¢%%) 205(**)
2- Monttoring the Inner Milieu 319 | 87 (**) 154704 4410+
3 Monttoring the Outer Milieu 2,14 | % (**) (**) 1 S610*)
4 Monitc:ring Technical Sources 320 A1 ) ) (**) !
gl
Fpals

Table 6.11: Correlation analysis of monitoring aities

Monitoring activities’ factors are significantly pitive correlated to innovativeness
(marked with red in the Table 5.24). The amountasfance between variables is suitable for
further statistical analyses since factors’ stadddeviations are between 0.84 and 0.91.
According to the means of monitoring strategiesnsi in our sample monitor essentially their
supply chain, namely partners, customers, supphersdors, competitors; and also technical

sources such as journals, e-database and interoader to track innovations.
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Unfortunately, firms are less willing to monitoreih outer milieu, namely universities
and firms from other industries. This fact also@us that academy-industry relationship is
not yet mature in Turkey. The collaboration finding next part will clearly depict the same
situation.

The application level of these monitoring actistifom companies is presented in
Figure 6.5 where the scale is 1=none/least useful, 2=feglidlf useful, 3=moderate/useful,

4=much/very useful, 5= very much/extremely useful.

honitoring Technical Sounces

tbonitoring the Outer hilieu

hdanitoring the Inner hflisu

r T T T
1.0000 20000 3.0000 <,0000 &.0000

Figure 6.5: Application level of monitoring activs

The findings of the correlation analysis extracteidnificant one-to-one positive
relationship of the aggregated factors. All of thenitoring strategies correlate significantly
to innovativeness with p<0.01. Monitoring the inma@fieu has higher correlation coefficient
(r:0.362), and monitoring technical sources haslogorrelation coefficient (r:0.265). Briefly,
correlation analysis brings up the positive relatietween innovativeness and monitoring of
innovations strategies. However, multiple lineagression analysis can say much about the
direction of the relationship than correlation gsé.

Figure 6.6and Table 6.12reports the regression model that investigatestteets of

monitoring activities on innovativeness.

Monditoring techical sources

Ilonitoring the outer milien Innovativeness

Figure 6.6: Effects of monitoring activities on ovativeness

Ionitoring the inner mmilien

*p 05 ¥Hpa ]
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, Standard
Independent Variables Beta p Value
Monitoring the inner milieu 0.291 0.001
Monitoring the outer milieu 0.067 0.485
Monitoring technical sources 0.099 0.266

R?=0.153 ; p=0.000

Table 6.12 : Effects of monitoring activities omavativeness

The regression model of the effects of monitoritrgtegies is statistically significant
(p<0.01) and according to this model, the indepehuariables express 15.3%°®.153) of
innovativeness variation. However, when the momitpactivities are included jointly in the
multiple linear regression, only monitoring the enmilieu $=0.291; p<0.01) has significant
positive effect on innovativeness. But when entesgohrately, all of the monitoring activities
are significantly and positively correlated to inativeness. Thus, despite the fact that the
model is significant, multiple linear regressiorabssis reveals only one monitoring activity
has statistically significant effect over innovatness. This finding implies that there is
mediating effect between factors.

Post hoc analysis suggests that monitoring inndremimediated monitoring outer
milieu and technical sources. Therefore, a patHyaisamodel for monitoring activities is
formed by AMOS v4.0 and it is analyzed employingstauctural equation modeling method.
Figure 6.7 presents that 13% of the variation of innovativenean be explained by that

model and the findings are significantly consistent

31

F(2)=1.567, p:0.209
CFI=.999, NFI=0.998, RF1=0.991, TECH_SOU
IF1=0.999, TLI=0.997,
RMSEA=0.058

A3 .25 .29
INNOVS DUTER_M

36
16 -

INNER_MI

Figure 6.7: Path analysis of monitoring strategies
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6.1.1.3 Collaborations

Before concluding firm strategies section, collahmns and their effects on
innovativeness will also be discussed. Based onati@vers of the questionnaire, firms
separated under four categories for collaboratewels: 1=no, 2=local, 3=national and
4=international collaboration. Independent studetiest and one-way ANOVA procedure is
used to extract possible collaborations’ effects:. this analysis, the firms which indicated
they were collaborating at least one level, namatlyocal, national or internationatZ in the
scale), judged against non- collaborative firms ifx#he scale), and the initial hypothesis Ho
(Ucoliaborative= Hnon-collaborativ} 1S tested for each collaboration activity.

In fact, there are ten different collaborationagpR&D collaboration with universities
or research centers / R&D collaboration with contpet / R&D collaboration with other
firms (except customers and suppliers) / producti@ifaboration / purchasing collaboration /
service, sales, delivery collaboration / trainiradlaboration with firms or training centers /
collaboration with customers / collaboration witippliers / complementary collaborations.

For each of these collaboration activities, inneatess level of no collaboration,
collaboration with local, national and internatibrimms are compared visually and the
hypothesis of “innovativeness level of non-collaime and collaborative firms is similar” is
tested using student t-test. For which innovatiod performance scale collaborative firms
are better (or worse) than no collaborative oneslde explored Figure 6.8illustrates the

findings for R&D collaboration with universities cgsearch centers.

innovativeness

mro
W local international 315
W national
N__|[Mean L W interational '
no 111 | 2,65 16% national 311
local 15 | 3,28
national 26 | 3,11 local 328
international 12 | 3,15
Total 164 | 2,82 | no 2
1 2 3 4 5

Figure 6.8: Descriptive statistics for R&D collabbon with universities / research centers

The results imply that only 32% of firms in our gae are performing R&D
collaboration with universities or research centdst, collaborative firms have higher
innovativeness levelTable 6.13presents the results of the statistical analysiestigating

the effects of this collaboration type.
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N Mean Sig.

innovs >= 2,00 53 3,17 ,000
<2,00 111 2,65

gen_per >= 2,00 53 3,86 ,003
<2,00 111 3,60

incprod_inn >= 2,00 53 3,48 ,004
< 2,00 111 2,98

radprod_inn >= 2,00 53 2,92 ,036
<2,00 111 2,41

prod_inn >= 2,00 53 3,25 ,003
< 2,00 111 2,75

process_inn >= 2,00 53 3,26 ,003
<2,00 110 2,75

mar_inn >= 2,00 52 2,88 ,008
<2,00 111 2,39

org_inn >= 2,00 52 3,24 ,001
< 2,00 111 2,70

inno_per >= 2,00 53 3,81 ,019
< 2,00 111 3,54

pro_per >= 2,00 53 4,02 ,085
<2,00 111 3,86

mar_per >=2,00 53 4,08 ,024
< 2,00 111 3,82

fin_per >= 2,00 53 3,54 ,010
<2,00 107 3,14

Table 6.13:; Effects of R&D collaboration with unrséies / research centers

Findings of the student t-test analysis indicatg R&D collaboration with universities
or research centers makes significant differenceeéxh innovation and performance scale.
As a result, firms that perform this collaboratiane more innovative and have better
performance.

Only 7% of firms in our sample are performing R&Dllaboration with their
competitors. Figure 6.9illustrates the findings of R&D collaboration wittompetitors. Since

there are few firms in the analysis, these findiagsnot reliable.

innovativeness Emo

mlocd intermetiordl

§ retiodl

I 2% i irtermationdl
N |Mean retiorel

no 153 | 2,83
local 5] 2,46 local
national 3| 3,49
internationd 3| 1,89 o
Total 164 | 2,82

B 1 2 3 4 5

Figure 6.9: Descriptive statistics for R&D collabton with competitors
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N Mean Sig.

innovs >= 2,00 11 2,59 ,347
<2,00 153 2,83

gen_per >= 2,00 11 3,78 ,540
<2,00 153 3,68

incprod_inn >= 2,00 11 3,09 ,867
<2,00 153 3,15

radprod_inn >= 2,00 11 2,82 ,563
<2,00 153 2,56

prod_inn >= 2,00 11 2,95 ,891
<2,00 153 2,91

process_inn >= 2,00 11 2,35 ,056
<2,00 152 2,96

mar_inn >= 2,00 11 2,45 778
<2,00 152 2,55

org_inn >= 2,00 11 2,59 ,334
<2,00 152 2,89

inno_per >= 2,00 11 3,82 ,332
<2,00 153 3,61

pro_per >= 2,00 11 4,05 ,406
<2,00 153 3,90

mar_per >= 2,00 11 4,18 ,176
<2,00 153 2,59

fin_per >= 2,00 10 2,83 ,375
<2,00 150 3,78

Table 6.14: Effects of R&D collaboration with contipars

Table 6.14presents the results of the statistical analyss ithvestigates the effects of
this collaboration type. Findings of the studetedt analysis report that R&D collaboration
with competitors makes significantly a differencgyoat process innovations (p<0.1). But the
results are not reliable since there are not safftadata for this collaboration type.

Figure 6.10depicts findings of R&D collaboration with othernis. The results imply
only 20% of firms in our sample are performing R&DBllaboration with other firms. And, it
seems that only at national level, this collaboratypes provide better innovativeness ability.

innovativeness Eo

Hloca internationel 278

W nationdl

o minemaiod
N | Mean % netiorel 306
no 130 | 2,80
local 11| 2,78 local 278
national 10 | 3,05
internation| 12 | 2,78 o 280
Total 163 | 2,81 | |
&% 1 2 3 4 5

Figure 6.10: Descriptive statistics for R&D collabton with other firms
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N Mean Sig.

innovs >= 2,00 33 2,86 ,698
<2,00 130 2,80

gen_per >=2,00 33 3,90 ,007
< 2,00 130 3,62

incprod_inn >=2,00 33 3,45 ,051
< 2,00 130 3,06

radprod_inn >= 2,00 33 2,80 ,330
< 2,00 130 2,53

prod_inn >= 2,00 33 3,19 ,078
< 2,00 130 2,84

process_inn >= 2,00 33 3,06 ,357
< 2,00 129 2,87

mar_inn >= 2,00 32 2,39 ,405
< 2,00 130 2,58

org_inn >= 2,00 33 2,75 ,452
< 2,00 129 2,90

inno_per >=2,00 33 3,77 ,173
< 2,00 130 3,59

pro_per >= 2,00 33 4,00 ,264
< 2,00 130 3,88

mar_per >= 2,00 33 4,07 , 110
< 2,00 130 3,85

fin_per >= 2,00 32 3,77 ,001
< 2,00 127 3,15

Table 6.15: Effects of R&D collaboration with otHems

Table 6.15reports the effects of this collaboration typendings of the student t-test
analysis indicates that R&D collaboration with atliems makes significantly a difference
for general firm performance, financial performanmed also for (incremental) product
innovations (p<0.1). Therefore, firms that perfahis collaboration, have better performance,
and are more innovative for (incremental) products.

Figure 6.11exposes findings of production collaboration whiglperformed generally
to match capacity deficiencies due to sudden ordérs results imply that only 34% of firms
in our sample are performing production collab@mtiBut, collaborative firms at national or

international level in this field have better inmadiveness level.

innovativeness
mno
W local international 336
% W national
0 B international
N Mean 13% national 317
no 107 | 2,77
local 27 | 2,54 local 254
national 22| 3,17
internationg 8| 3,36 no 277
Total 164 | 2,82 ! ; ‘
1 2 3 4 5

Figure 6.11: Descriptive statistics for productaoilaboration
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The effects of this collaboration type aeported in7ab/e 6.16 Findings of the student
t-test analysis demonstrate that production cotkiian does not significantly make a

N Mean Sig.

innovs >= 2,00 57 2,90 ,368
<2,00 107 2,77

gen_per >= 2,00 58 3,60 ,131
< 2,00 106 3,73

incprod_inn >= 2,00 57 3,15 ,931
<2,00 107 3,14

radprod_inn >= 2,00 57 2,84 ,082
<2,00 107 2,43

prod_inn >= 2,00 57 3,02 ,318
<2,00 107 2,86

process_inn >= 2,00 56 2,91 ,966
<2,00 107 2,92

mar_inn >= 2,00 57 2,68 271
<2,00 106 2,48

org_inn >= 2,00 57 2,97 ,348
<2,00 106 2,82

inno_per >= 2,00 58 3,53 ,179
<2,00 106 3,68

pro_per >=2,00 58 3,85 ,285
<2,00 106 3,95

mar_per >= 2,00 58 3,79 ,144
<2,00 106 3,96

fin_per >=2,00 58 3,22 ,530
<2,00 102 3,31

Table 6.16: Effects of production collaboration

difference for any innovativeness or performangety

Figure 6.12 illustrates findings of purchasing collaboratiorhigh is performed
generally to share high order cost. The resultdyirtiiat only 27% of firms in our sample are
performing purchasing collaboration. But, collalim&firms at national or international level

in this field have better innovativeness lev@able 6.17examines the effects of this

collaboration type.

innovativeness

N Mean
no 121 | 2,78
local 16 2,68
national 14 | 3,16
internation{ 13 | 2,97
Total 164 2,82

™
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intermetiordl

W natiorel
W intemational

™%

retioel

Figure 6.12: Descriptive statistics for purchastojaboration
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N Mean Sig.

innovs >=2,00 43 2,92 ,332
< 2,00 121 2,78

gen_per >=2,00 43 3,72 ,591
<2,00 121 3,67

incprod_inn >= 2,00 43 3,26 ,378
< 2,00 121 3,10

radprod_inn >=2,00 43 2,50 ,686
< 2,00 121 2,60

prod_inn >=2,00 43 2,96 , 741
< 2,00 121 2,90

process_inn >=2,00 43 3,17 ,061
< 2,00 120 2,83

mar_inn >=2,00 43 2,62 ,594
< 2,00 120 2,52

org_inn >= 2,00 43 2,94 ,588
< 2,00 120 2,85

inno_per >=2,00 43 3,74 ,216
< 2,00 121 3,59

pro_per >=2,00 43 3,94 677
< 2,00 121 3,90

mar_per >=2,00 43 3,92 ,830
< 2,00 121 3,90

fin_per >=2,00 41 3,26 ,870
<2,00 119 3,28

Table 6.17: Effects of purchasing collaboration

Findings of the student t-test analysis show thatclpasing collaboration does not
significantly make a difference for any innovatiess or performance type.

Figure 6.13reports findings of service, sales, delivery dudlation. The results imply
that only 32% of firms in our sample are performihgs collaboration. But, collaborative
firms at national or international level in thiglfli have better innovativeness levékb/e
6.18depicts the effects of this collaboration type.

innovativeness

L @
W loca international 317
W netiondl
S W international
N | Mean retiordl 3@
no 113 | 2,75
local 16 | 2,69 local 2
national 21| 3,02
internation{ 14 | 3,17 | % o 2]
Total 164 | 2,82 63% } |
1 2 3 4 5

Figure 6.13: Descriptive statistics for servicdesadelivery collaboration
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Table 6.18: Effects of service, sales, deliveryatmration

N Mean Sig.

innovs >= 2,00 51 2,96 ,150
< 2,00 113 2,75

gen_per >=2,00 52 3,70 ,809
< 2,00 112 3,68

incprod_inn >=2,00 51 3,18 779
< 2,00 113 3,13

radprod_inn >=2,00 51 2,75 ,284
< 2,00 113 2,50

prod_inn >=2,00 51 3,01 428
< 2,00 113 2,87

process_inn >=2,00 51 3,02 ,385
< 2,00 112 2,87

mar_inn >=2,00 51 2,77 ,079
< 2,00 112 2,44

org_inn >=2,00 50 3,02 ,212
< 2,00 113 2,81

inno_per >=2,00 52 3,60 , 707
< 2,00 112 3,64

pro_per >= 2,00 52 3,91 ,976
< 2,00 112 3,91

mar_per >= 2,00 52 3,90 ,951
< 2,00 112 3,90

fin_per >=2,00 50 3,37 ,390
< 2,00 110 3,23

Findings of the student t-test analysis indicatd gervice, sales, delivery collaboration

does not significantly make a difference for anyawativeness or performance type.

Figure 6.14presents findings of training collaboration wiilnfs or training centers.

The results imply that 56% of firms in our samplee gerforming this collaboration.

Fortunately, collaborative firms at national oreimtational level in this field have better

innovativeness level. The effects of this collatioratypeare reported imable 6.19

innovativeness

N Mean
no 73| 2,61
local 42 | 2,68
national 37| 3,13
internation{ 11 | 3,57
Total 163 | 2,81
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Figure 6.14: Descriptive statistics for trainindlaboration with firms or training centers
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N Mean Sig.

innovs >=2,00 20 2,9748 ,006
<2,00 73 2,6139

gen_per >=2,00 89 3,7548 ,070
<2,00 74 3,6011

incprod_inn >=2,00 90 3,2630 ,088
< 2,00 73 2,9817

radprod_inn >=2,00 920 2,6444 ,505
<2,00 73 2,4932

prod_inn >=2,00 920 3,0122 ,159
< 2,00 73 2,7863

process_inn >=2,00 90 3,0978 ,010
< 2,00 72 2,6806

mar_inn >=2,00 89 2,6489 ,202
<2,00 73 2,4247

org_inn >=2,00 89 3,1174 ,000
< 2,00 73 2,5556

inno_per >=2,00 89 3,7157 ,074
< 2,00 74 3,56243

pro_per >=2,00 89 3,9185 ,881
<2,00 74 3,9054

mar_per >=2,00 89 3,9401 ,501
< 2,00 74 3,8649

fin_per >=2,00 88 3,4460 ,011
<2,00 71 3,0704

Table 6.19: Effects of training collaboration wittms or training centers

Findings of the student t-test analysis demonsttratetraining collaboration with firms
or training centers makes a significant differefice innovativeness, process innovations,
organizational innovations and financial perform@anat a=95% level and innovative
performance, general firm performance and increalgrbduct innovation ai=90% level.
Therefore, firms that perform this collaboratione amore innovative and have better
performance.

Figure 6.15illustrates findings of collaboration with customeThe results imply that
66% of firms in our sample are performing this abbration. Fortunately, collaborative firms

at national or international level in this fieldveabetter innovativeness level.

innovativeness Eno

W local international

W national

20% W international .
N Mean 2% national

no 54 2,64
local 33 2,66 oeel
national 43 2,95
. . no
internationa] 33 3,08 26% ‘
Total 163 2,81 20% 4 5

Figure 6.15: Descriptive statistics for collabavatiwith customers
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N Mean Sig.

innovs >= 2,00 109 2,90 ,059
< 2,00 54 2,64

gen_per >=2,00 109 3,75 ,019
< 2,00 54 3,54

incprod_inn >=2,00 109 3,14 ,908
< 2,00 54 3,12

radprod_inn >=2,00 109 2,61 ,760
< 2,00 54 2,54

prod_inn >=2,00 109 2,93 ,820
< 2,00 54 2,89

process_inn >=2,00 108 3,00 ,144
< 2,00 54 2,74

mar_inn >=2,00 108 2,65 ,071
< 2,00 54 2,32

org_inn >= 2,00 108 3,00 ,014
< 2,00 54 2,59

inno_per >=2,00 109 3,72 ,013
< 2,00 54 3,44

pro_per >=2,00 109 3,95 ,103
< 2,00 54 3,81

mar_per >=2,00 109 4,00 ,009
<2,00 54 3,69

fin_per >=2,00 105 3,30 ,607
< 2,00 54 3,22

Table 6.20: Effects of collaboration with customers

Table 6.20examines the effects of collaboration with custemEindings of the student
t-test analysis exposes that this collaboratioe tyyakes significantly a difference for general,
innovative, marketing performance and organizatianaovations ata=95% level and
innovativeness and marketing innovations=80% level. Therefore firms those perform this
collaboration, are more innovative and have bggeformance.

Figure 6.16represents findings of collaboration with supgieFhe results imply that
70% of firms in our sample are performing this abbration. Fortunately, collaborative firms

in this field have better innovativeness level.

innovativeness mno
B local international 3,07
B national
18% B international
N Mean 3U% national 3,13
no 48 | 2,34
local 37| 2,88 local 2,88
national 47 | 3,13
internationy 29 | 3,07 no 2,34
Total 161 | 2,82 I | : -
23% 1 2 3 4 5

Figure 6.16: Descriptive statistics for collabavatiwith suppliers
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Table 6.21explores the effects of collaboration with supslid=indings of the student t-
test analysis show that this collaboration type @sak significant difference for every
innovation and performance types but financial grenbince. Therefore, it is seen that firms
that perform this collaboration, are more innovai@nd have better performance.

Figure 6.1 7llustrates findings of complementary collaboragsovhich is defined as the
collaboration for a common project/product in whfaims that have different specializations

come together and do only their own specialty taske results imply that only 28% of firms

in our sample are performing this collaboration.

innovativeness
N Mean
no 115 2,73
local 18 2,58
national 15 3,34
internationgd 12 3,26
Total 160 2,81

Figure 6.17: Descriptive statistics for complementollaborations
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mno

W local
W national

W international

N Mean Sig.

innovs >=2,00 113 3,03 ,000
<2,00 48 2,34

gen_per >= 2,00 113 3,77 ,003
<2,00 48 3,50

incprod_inn >=2,00 113 3,35 ,000
<2,00 48 2,67

radprod_inn  >=2,00 113 2,77 ,021
<2,00 48 2,21

prod_inn >=2,00 113 3,12 ,000
<2,00 48 2,49

process_inn  >=2,00 113 3,14 ,000
<2,00 47 2,40

mar_inn >=2,00 112 2,73 ,002
<2,00 48 2,15

org_inn >=2,00 112 3,12 ,000
<2,00 48 2,30

inno_per >= 2,00 113 3,74 ,003
<2,00 48 3,39

pro_per >=2,00 113 3,99 ,006
<2,00 48 3,74

mar_per >=2,00 113 4,00 ,012
<2,00 48 3,69

fin_per >=2,00 109 3,34 311
<2,00 48 3,18

Table 6.21: Effects of collaboration with suppliers

international

national

local




N Mean Sig.

innovs >= 2,00 45 3,01 ,059
<2,00 115 2,73

gen_per >=2,00 46 3,73 572
< 2,00 114 3,67

incprod_inn >=2,00 45 3,27 ,344
<2,00 115 3,10

radprod_inn >= 2,00 45 2,91 ,056
<2,00 115 2,43

prod_inn >= 2,00 45 3,13 ,096
<2,00 115 2,83

process_inn >= 2,00 45 3,11 ,160
<2,00 114 2,85

mar_inn >= 2,00 45 2,69 ,281
<2,00 114 2,48

org_inn >= 2,00 45 3,13 ,029
< 2,00 114 2,74

inno_per >=2,00 46 3,74 ,196
<2,00 114 3,58

pro_per >=2,00 46 3,96 ,586
< 2,00 114 3,90

mar_per >=2,00 46 3,86 ,562
<2,00 114 3,93

fin_per >= 2,00 44 3,34 ,684
<2,00 112 3,27

Table 6.22: Effects of complementary collaborations

Table 6.22presents the results of the statistical analyss investigates the effects of
complementary collaborations. Findings of the smiidetest analysis depict that this
collaboration type makes a significant positivefeténce for organizational innovations at
a=95% level and innovativeness and (radical) produabvationsa=90% level. Therefore, it
is seen that firms that perform this collaboratiare more innovative.

As a summary, outcomes of statistical analysesateiseveral collaboration strategies
have major importance for firms in order to obtdiigher innovativeness and better
performance. Especially R&D collaboration with uemsities or research centers, training
collaboration with firms or training centers, cditaation with customers, collaboration with
suppliers and complementary collaborations prowieer innovative capabilities. Similarly,
different collaborations have positive effects avedse innovation and performance types.

An R&D collaborations factor is established by agmting R&D collaboration with
universities or research centers, R&D collaboratieith competitor firms and R&D
collaboration with other firms (except customerd anppliers). The aggregation is formed as
a binary scale, whether the firm has performee@astione of these collaboration types (1), or
not (0). In the same way, by aggregating produactiollaboration; purchasing collaboration;

service, sales, delivery collaboration; trainindlalmoration with firms or training centers;
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collaboration with customers; collaboration withppliers and complementary collaborations,
an operational collaboration factor is set Ugble 6.23exposes the correlation analysis of

this collaboration scales on innovativeness.

Mean | 5.0 ) 2 3
- Innovativeness 281 | 54 1 215(**) 170(**)
2- R&D Collaborations 144 | .50 (%) 1 204{* %3
3- Operational Collaborations | 1,85 | 36 (** i**) 1
o< 01
*pe,05

Table 6.23: Correlation analysis of collaborations

The scale of collaborations is 1 to 2 (1=no collation to 2=collaboration), in our
sample the mean of firms’ R&D collaboration sca€eli44, and operational collaboration is
1.85. Therefore, while majority of firms executgzemtional collaborations, more than half
do not perform R&D collaboration. The correlatiomalysis reveals the positive relationship
between collaborations and innovativeness factihrarefore, the initial hypothesigi17)

which predicts collaborative firms are more innov&is supported.

6.1.1.4 Innovation Outlay

Innovation outlay includes R&D spending; purchassmgending of license, patent,
know-how and technical counseling; purchasing spendf software, machinery and
equipments; and finally managerial counseling spen@except financial counseling). R&D
spending is research based expenditure for obtaimew scientific and technological
information and/or improving and designing new prcidorocesses. These spendings contain
both purchasing R&D services from outside and dgiag R&D in inside of company.

Innovation outlay has two aspects: the amount efaye innovation spending of years
2003, 2004 and 2005; and the percentage of increfaseovation spending from 2003 to
2005. The initial hypothesis is that those firmghmmore innovation spending are more
innovative. To analyze the effect of innovationlaut independent student t-tests, correlation
and regression analyses are performed.

Descriptive statistics of innovation outlay are soanized in 7able 6.24 Correlation
analysis is applied in order to inspect one-to-oglationship between firm’s innovation

outlay and its innovativeness. The results aregotesl in7able 6.25
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Innovation Innovation
Spending Spending
Increase (%) (M€)

N Valid 86 100
Missing 83 69
Mean 49 1,41
Median ,30 ,25
Minimum -,60 ,00
Maximum 2,73 26,30

Table 6.24: Descriptive statistics of innovatiorilay

Mean I 2 3
1- Innovativeness 2,81 1 313*) 070
2-Amount of Innovation Spending (WE) 1.41 (**) 1 -,204
3- Increase of Innovation Spending (%) 43,2 1
¥ g2 ] )
¥pe 05

Table 6.25: Correlation analysis of innovation awtl

Firstly, it is seen that, average innovation spegder year in our sample is 1.4eM
while median is 245K and maximum spending is 26.3¢MOn the other hand, the average
increase (from 2003 to 2005) in innovation outlay 49%, while median is 30%.
Unfortunately, only 86 firms (51% of sample) statk€ir innovation spending.

Then, findings reveal that only amount of innovatispending (r:0.313; p<0.01) is
significantly correlated to innovativeness. Thehaginnovation outlay correlated to higher
innovativeness level, but the increase percentage dot have a significant effect.

Table 6.26depicts the effects of innovation outlay on innoxeness. For this analysis,
the firms which indicated they spent more than G8CE on average per year (from 2003 to
2005), judged against other firms. Thus, the ihhigpothesis “innovativeness level of these
two groups is equal” is tested.

Findings repor that higher innovation spending rsagignificantly positive difference
for innovative, production, marketing and generatfgrmance as well as innovativeness at
a=95% level and product, process and organizatianabvations a=90% level. The
difference is not significant only for marketingnovations. Therefore, as a whole, the
analysis implies firms which spent more to innowasi are more innovative and have better

performance.
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Similarly, the effects of increase in innovationtlay are reported ivable 6.27 For
this analysis, firms which indicated they have @ased their innovation outlay at least 50%
from 2003 to 2005, judged against other firms. Ttibe initial hypothesis “innovativeness

level of these two groups is equal” is tested

Innovation
Spendings (€) N Mean Sig.

inno_per >=750.000 29 3,84 ,025
< 750.000 71 3,53

pro_per >=750.000 29 4,12 ,012
< 750.000 71 3,80

mar_per >=750.000 29 4,21 ,009
< 750.000 71 3,80

fin_per >= 750.000 29 3,48 ,061
< 750.000 71 3,11

gen_per >=750.000 29 3,91 ,003
< 750.000 71 3,56

prod_inn >= 750.000 29 3,28 ,058
< 750.000 70 2,86

process_inn >=750.000 29 3,26 ,076
< 750.000 70 2,87

mar_inn >= 750.000 28 2,75 ,386
< 750.000 70 2,53

org_inn >=750.000 29 3,09 ,076
< 750.000 69 2,69

innovs >= 750.000 29 3,11 ,050
< 750.000 70 2,74

Table 6.26: The effects of innovation outlay onanativeness

Innovation Spending
Increase (%) N Mean Sig.

inno_per >=50% 31 3,61 , 754
< 50% 55 3,66

pro_per >=50% 31 3,93 ,828
<50% 55 3,95

mar_per >=50% 31 3,80 ,210
< 50% 55 3,99

fin_per >=50% 31 3,27 877
< 50% 55 3,30

gen_per >=50% 31 3,65 ,537
< 50% 55 3,73

prod_inn >=50% 31 3,12 ,958
< 50% 54 3,11

process_ >=50% 31 3,34 ,087

inn < 50% 54 2,98

mar_inn >=50% 31 2,74 ,645
< 50% 53 2,62

org_inn >=50% 31 3,01 ,498
< 50% 53 2,85

innovs >= 50% 31 3,05 ,410
< 50% 54 2,90

Table 6.27: The effect of innovation outlay increas innovativeness
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Findings of the student t-test analysis demonsthatehigher innovation outlay increase
does not make significant difference for any perfance or innovation criterion (only for
process innovations at p<0.1), as correlation figgi already pointed. This fact can be
explained such as higher innovation outlay increate is probable only for firms which
spent small amount of innovation outlay in 2003)csi the increase is easy for lower
quantities. By this point of view, important facttor innovativeness is not the increase
percentage but the amount of money spent for inmva

Finally, multiple linear regression analysis shoalso be made since previous analyses
can not say much about the direction of the refatigp between innovation outlay and
innovativeness. The regression model that investsgthe effects of innovations outlay on

innovativeness is presentedArgure 6.18and Table 6.28

Innovation Spending (V) B: 346"
Intowativeness

Innovation Spending nerease (%4)

o 05 ¥pa ]

Figure 6.18: Effects of innovation outlay on innbiveness

. Standard
Independent Variables Beta p Value
Innovation Spending (i) 0.346 0.002
Innovation Spending Increase (%) 0.342 0.188

R?=0.119 ; p=0.005

Table 6.28: Effects of innovation outlay on innavaness

The regression model of the effects of innovatiomlay on innovativeness is
statistically significant (p<0.01) and according ttuis model, the independent variables
express 11.9% (R0.119) of innovativeness variation. The findingslicate amount of
innovation spending3€0.346; p<0.01) have significant positive effectionovativeness.

Therefore, statistical outcomes explore the pasitiglationship between innovation
outlay and innovativeness; hence, firms which hawere innovation outlay are more

innovative. As a result, our initial hypothesl&2 is supported.
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6.1.2 Firm Structure

Competitive reflection of firm structure and itsnovative orientation depend on the
success of converting the challenging new ideasnoployees to corporate practices and
investments. In the academic literature, two irderalimate factors for innovativeness,

namely firm culture and intellectual capital areagnized.

6.1.2.1 Intellectual Capital

According to explanatory factor analysis appliedhwSPSS, the extracted factor
structure of firm intellectual capital is illusteat in 7able 6.29 For this analysis, all of the
intellectual capital questions in the survey aracptl together into principal component
analysis, and four latent factors are extracteard&lare not any items that spoiled the factor
structure. The obtained factors are human captadial capital, organizational capital, and
specialization of employees.

The outcome of explanatory factor analysis showsfahe variables in the survey are
placed under expected factors. Still, confirmatator analysis also should be made in order
to test the factor structure. That method is pentat in the light of the findings of
explanatory factor analysis. So, a single-stepiomatory factor analysis is conducted for the

intellectual capital factorsiabl/e 6.30depicts factor loadings of this analysis.

Factors
Guestions 1 2 3 4
Hurman el a3z
Capital e3 804
e5 JBE0
el G636
ed 570
Social Capital eS8 J75
ey J6T
eb 635
eg 569
el AT0
Organizational el14 810
Capital 213 7548
el2 735
el 536
Specialization e17 705
eld 654
e_16 G635
el15 S06
Total Variance Explained: % 58,493

Table 6.29: Factor structure of intellectual cdpita
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Intellectual Capital Questions Factor Loadings

Human Capital

el, e2, e3, e4, 0.690*, 0.654*, 0.767*, 0.741*, 0.712*

Social Capitai

€6, e7, e8, e9, e. 0.717*,0.697*, 0.752*, 0.493*, 0.599*

Organizational Capital

ell, el?2, el3, e 0.321*, 0.664*, 0.825*, 0.904*

Specializatior

el5,e 16,el7, e 0.589*, 0.406%*, 0.725*, 0.502*
*p<0.05

Table 6.30: Factor loadings of CFA for intellectaapital

The results of this analysis are evaluated by tadgess of fit indices. These indices
are reported irvable 6.31

Briefly, confirmatory factor analysis is performadorder to evaluate the measurement
properties of the explanatory factor analysis. Thweerall fit statistics for the model
demonstrate an acceptance level for intellectuaitalafactor structure. Therefore, the factors

are consistent and valid.

Findings
Goodness of fit indices Intellectual | Reference Value
Capital
7 | degree of freedom 1.719 1<y* /df <5
CFI (Comparative Fit Index) 0.990 0.9<CFI<1
NFI (Normed Fit Index) 0.977 0.9<NFI<1
RFI (Relative Fit Index) 0.970 0.9<RFI<1
IFI (Incremental Fit Index) 0.990 0.9<IFIk1
TLI (Tucker-Lewis Fit Index) 0.987 0.9<TLI<1
RMSEA (Root Mean Square Error) 0.065 RMSEA<0.08

Table 6.31: Goodness of fit indices of CFA for Irgetual capital

All of the factor loadings but three (i.e., €9, e&116) have high (>0.50) and significant
(p<0.05) values. Still, those three items are attained since their factor loadings are also
reasonably high and significant (p<0.05). Additibynareliability analysis will indicate that
they are reliable items.

As a result of explanatory and confirmatory factoralyses, intellectual capital is
represented by four factors namely human capitaliak capital, organizational capital and

specialization.
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For the reliability of the factors, Cronbachmethod is used7able 6.32presentso

values of intellectual capital factors. Reliabiliyalysis demonstrates that all of the factors

are internally consistent and reliable sincenalhlues are greater than 0.60.

Number
Factors of a Value
Question
Human Capital 5 0.833
Social Capital 5 0.784
Organizational Capital 4 0.723
Specialization 4 0.608

Table 6.32: Results of reliability analysis foraléctual capital factors

After intellectual capital scales’ reliabilitieseatested and approved, correlation analysis
is performed in order to inspect one-to-one retediop between the innovativeness and
intellectual capital factors. The results are régubin Table 5.50with means of the factors.
Findings of this analysis give information simikar linear regression between two factors.

Thus, this analysis is valuable to test the driveoslel hypotheses.

Mean | 50 ] Z 3 § 5
[- Innovatweness 281 | B4 1 Q05¢%)  271¢*)  SI8(*%) | 200(**)
J- Human Captal 6265 1 SRR Ret S
3+ Soctal Capital 659 ™ (*") 1 AUR(N 4660
4- Organzational Capttal | 341 | 88 | (* (**) (**) 1 SRS
5 Bpectalization 45| 60| (W (**) (**) (**) 1
e ]
Fpe 05

Table 6.33: Correlation analysis of intellectugbical

All of the factors that are directly related to byipeses (marked with red in Table 5.30)
are significantly correlated as already expectedus] the positive correlation between
innovativeness and intellectual capital factorspsufs the aim of the innovation drivers’
model.

The amount of variance between variables is comwerior further statistical analyses

since factors’ standard deviations are between @@ 0.88. According to descriptive
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statistics and means, it is seen that firms insample employ relatively good and creative
employees. The high social capital also indicatest tlearning from colleagues and
employees’ capabilities for problem solving arevatent in the companies. However,
relatively low organizational capital is a signttfiams have difficulties in transforming their
human and social capital into organizational cépita

The levels of intellectual capital elements of camips are presented figure 6.19

where the scale is 1 indicates very low, 2=lown3sdiocre, 4=high and 5=very high.

specialization

arganizational capital

=ocial capital

human capital

I T T T
1.0000 2,0000 23,0000 40000 45,0000

Figure 6.19: Intellectual capital elements

The findings of the correlation analysis extracgndicant one-to-one positive
relationship of the aggregated factors. All of thiellectual capitals correlate significantly to
innovativeness scale with p<.01. Organizationaitaipas higher correlation coefficient (r:
0.518), and specialization has lower correlatioaffecient (r: 0.206). Very high correlation of
organizational capital stresses the major impodaoicthis factor for firms in order to be
more innovative.

Briefly, correlation analysis brings up the posgtikelationship between innovativeness
and intellectual capital. However, this analysia cat say much about the direction (cause)
of the relationship. For that purpose, the multipiear regression analysis can provide more
insights.

The regression model that investigates the effests intellectual capital on

Innovativeness is presentedAgure 6.20and 7able 6.34
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Figure 6.20: Effects of intellectual capital on avativeness

Independent Variables StaBr;(::rd p Value
Human Capital 0.144 0.100
Social Capital -0.041 0.646
Organizational Capital 0.495 0.000
Specialization -0.037 0.648

R*=0.280 ; p=0.000

Table 6.34: Effects of intellectual capital on inativeness

The regression model of the effects of intellectgalpital on innovativeness is
statistically significant (p<0.01) and according ttas model, the independent variables
express 28.0% (R0.280) of innovativeness variation. It is usefulnbte that high Rof the
model and high regression coefficient of organaal capital indicate that intellectual
capital and especially organizational capital haswgpreme importance for innovative
capability.

However, when the factors are included jointly lv@ tmultiple linear regression, only
organizational capital B€0.495; p<0.01) and human capitfl=0.144; p<0.1) result in
significant positive effects. On the other handewlentered separately, all of the intellectual
capital factors were significantly and positivelgrielated to innovativeness. So, despite the
fact that the model is significant, multiple lineeggression analysis reveals only some
intellectual capitals factors have statisticallgrsficant effects on innovativeness. This
finding implies that there are mediating effectsA@en intellectual capital variables.

Post hoc analysis suggests that specialization aadial capital effects on

innovativeness are mediated by organization andahuoapital. Therefore, a path analysis
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model for intellectual capital is formed by AMOS .04and it is analyzed according to
structural equation modeling method.
Figure 6.21presents this model with its significantly consiténdings. The model

explains 27% of the variability associated with itm@ovativeness.

31
7A4)=0.986, p:0.414
CFI=1, NFI=0.999, RF1=0.995, SPEC
IFI=1, TLI=1,
RMSEA=0.00 37
.20
27 28 e HUMAN_CA
INNOVS +22—ORG_CAP ’
58
41
34
SOCIAL_Q

Figure 6.21: Path analysis of intellectual capital

Therefore, the findings expose the positive retetiop between intellectual capital and
innovativeness despite mediating effects betweemtthence, our initial hypothesek 2,
H13, H14 and H15 are all supported. Innovativeness is directly @éd by organization
capital. Social capital and specialization influerarganizational capital with social capital
influencing specialization as well. Human capdats as the first step, which affects social

capital and specialization of employees.

6.1.2.2 Organization Culture

The other firm structure factor is organizationtare. After explanatory factor analysis
procedure is applied with SPSS, the extracted fastaicture of organization culture is
depicted in7able 6.35 For this analysis, all of the organization cudtuquestions in the
survey are placed together into principal comporaerdlysis, and seven latent factors are

extracted. There are not any items that spoiledati®r structure.
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The obtained factors are communication, formalagticentralization, management

support, time availability, work discretion and i system.

Factars

Guestions 1 2 3 4 bi] 3] 7

Management k22 740

Supoort K20 776
K21 684

k23 650
k24 629
k30 620
k28 565
K25 562
k26 554
k29 455
K27 442
Feward Systern k40 805
k44 795
k43 768
k42 JE1
k41 T34

Centralization k18 g7a
K17 752
k19 780
K16 749
k14 6249
K15 613
Formalization ki1 413
ki0 BB
K12 B3
kg 611
ki3 607
471

kK9

Communication k& GAG
(] 647
k4 638
k3 619

K7 5809
Work Discretion k38 826

k39 817

k3T J25
Time Availability k35 J24
K34 703
k32 B13
k31 507

Total Explained Variance: % 62,774

Table 6.35: Factor structure of organization celtur

The result of explanatory factor analysis demonestrahat all of the variables in the
survey are placed under expected factors. Howewafirmatory factor analysis is necessary
in order to test the factors structure. That metmodpplied according to the findings of

explanatory factor analysis.
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A single-step confirmatory factor analysis is coctéd for the organization culture.

Table 6.36depicts factor loadings of the confirmatory facoalysis.

Organization Culture Questions Factor Loadings

Management Support

k20. k21, k22, k23, k24, k25 0.829*, 0.865*, 0.785*, 0.664*, 0.698*, 0.453*

k26, k27, k28, k29, k30 0.538*, 0.531*, 0.691*, 0.652*, 0.758*

Reward System

k40. k41, k42, k43, k44 0.842*, 0.772*, 0.851*, 0.893*, 0.886*

Centralization

k14, k15, k16, k17, k18, k19 0.531*, 0.666*, 0.785*, 0.778*, 0.838*, 0.619*

Formalization

k8, k9, k10. k11, k12, k13 0.760*, 0.684*, 0.398*, 0.693*, 0.316*, 0.589*

Communication

k3, k4, k5, k6, k7 0.806*, 0.819*, 0.691*, 0.584*, 0.463*

Work Discretion

k37, k38, k39 0.830*, 0.806%*, 0.845*

Time Avallability

k31, k32, k34, k35 0.744*, 0.779*%, 0.504*, 0.503*
*p<0.05

Table 6.36: Factor loadings of CFA for organizatooture

The results of this analysis are evaluated by timdgess of fit indices. These indices
are presented ifdable 6.37

Findings
Goodness of fit indices Organization Reference
Culture Value
7 | degree of freedom 1.869 1<y’ /df <5
CFI (Comparative Fit Index) 0.970 0.9<CFI<1
NFI (Normed Fit Index) 0.938 0.9<NFI<1
RFI (Relative Fit Index) 0.929 0.9<RFI<1
IF1 (Incremental Fit Index) 0.970 0.9<IFIk1
TLI (Tucker-Lewis Fit Index) 0.966 0.9<TLI<1
RMSEA (Root Mean Square Error) 0.072 RMSEA<.08

Table 6.37: Goodness of fit indices of CFA for angation culture
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Confirmatory factor analysis is performed in order evaluate the measurement
properties of the explanatory factor analysis. Taweerall fit statistics for the model
demonstrate an acceptance level for organizatidtureufactor structure. Therefore, the
factors are consistent and valid.

All of the factor loadings but four (i.e., k25, k1R12, k7) have high (>0.50) and
significant (p<0.05) loadings. Still, those fouems are also retained since their factor
loadings are also reasonably high and significarD(05). Additionally, reliability analysis
will show that they are in deed reliable scales.

As a result of explanatory and confirmatory facamalyses, organizational capital is
found to consist of seven factors, namely, commation, formalization, centralization,
management support, time availability, work disometreward system.

For the reliability of the factors, Cronbaehmethod is used7able 6.38illustratesa
values of organization culture factors. Reliabilggalysis shows that all of the factors are
internally consistent and reliable sincecallalues are greater than 0.70.

Number
Factors of o Value

Question
Communication 5 0.807
Formalization 6 0.756
Centralization 6 0.854
Management Support 11 0.900
Time Availability 4 0.738
Work Discretion 3 0.866
Reward System 5 0.926

Table 6.38: Results of reliability analysis for angzation culture factors

After organization culture scales’ reliabilitieseatested and approved, correlation
analysis is performed in order to inspect one-te-oglationship between the innovativeness
and organization culture factofBable 6.39illustrates the results of the analysis and medns
the factors. Findings give information similar imple linear regression between two factors.

Thus, this analysis is valuable to test the driveoslel hypotheses.
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Table 6.39: Correlation analysis of organizatiohliue

The amount of variance between variables is comwerior further statistical analyses
since factors’ standard deviations are between Ar&B0.94. All of the factors which are
directly related to hypotheses (marked with redh@ Table 5.36) are significantly positive
correlated except centralization factor which igyndicantly negative correlated to
innovativeness as already expected. It is undaistbat providing higher authority and
responsibilities to middle level managers faciétatthe innovation process in companies.
Consequently, the positive correlation between watigeness and organization culture
supports the drivers model.

According to descriptive statistics and means @faization culture, companies give
importance mainly to communication and reward systén contrast, they attach less
importance to work discretion and time availabilisgues. Moreover, companies are rather
centralized, thus authorities are gathered geryeglltop managers. The importance level of
organization culture is presented fgure 6.22 where the scale is 1=not important,

2=slightly important, 3=important, 4=very importabt extremely important.

reward system

time awailability
work discretion
management support
centralization

formalization

communication

T
1,00 .00 3,00 4,00 5,00

Figure 6.22: Importance level of organization crdttactors
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Therefore, findings of the correlation analysisrast significant one-to-one positive
relationship of the aggregated factors. All of tbeganization culture factors correlate
significantly to innovativeness scale with p<0.0dcept formalization and centralization
whose correlations are ai=95% level. Management support has higher coroglati
coefficient (r:0.382), and formalization has loweorrelation coefficient (r:0.155) with
innovativeness. High correlation of management stpgtresses the major importance of
managerial encouragement to idea generation argbdup new projects, in order to be more
innovative. Briefly, correlation analysis brings ugphe positive relationship between
innovativeness and organization culture. Howeuas, &nalysis can not say much about the
direction (cause) of the relationship. For thatpmse, the multiple linear regression analysis
can give more insights.

Figure 6.23and Table 6.40reports the regression model that investigateetieets of

organization culture on innovativeness.

C ot cation

BE:,121°

Formalization

Cettralization

B:,195° :
Management Support | o Innovativeness

Work Discretion

Time Availability

“p ], Fp 05 Fp=0l
Rewrand System : : ks

Figure 6.23: Effects of organization culture onawativeness

The regression model of the effects of organizatoutture on innovativeness is
statistically significant (p<0.01) and accordingthis model, the independent variables can
able to express 18.3% {80.183) of innovativeness variation.

However, when organizational culture factors auided jointly in the multiple linear
regression, only communicatiorp=0.181; p=0.058) and management supp@#0(195;
p=0.082) have significant positive effects on inaibxeness. But when included individually,
all of the organization culture factors were sigmahtly and positively correlated to

innovativeness.
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Independent Variables StaBré(iI:rd p Value
Communication 0.181 0.058
Formalizatiol 0.006 0.938
Centralizatiol 0.029 0.733
Management Supp( 0.195 0.082
Work Discretiol 0.012 0.891
Time Availability 0.067 0.427
Reward Syste 0.095 0.354

R?=0.183 ; p=0.000

Table 6.40: Effects of organization capital on inativeness

Therefore, despite the fact that the model is Smant, there is mediating effect
between organizational culture factors.

Post hoc analysis suggests that communication amagement support mediated other
organization culture factor effects on innovativeneA path analysis model for organization
culture is formed by AMOS v4.0 and it is analyzed@ding to structural equation modeling
method.Figure 6.24presents this model with its significantly consigtendings. The model
explains 18% of the variability associated with iitm@ovativeness.

The results expose the positive relationship betweeganizational culture and
innovativeness; hence, our initial hypotheddS, H6, H7 (note that centralization is
negatively correlated to innovativeneds$, H9, H10 andH11 are all supported.

.24
COMMNCTN

2A(11)=0.228, p:0.996
CFI=1, NFI=0.999, RF1=0.998,
IFI=1.002, TLI=1.006,
RMSEA=0.00

.28

[IME_AVA
INNOVS # REWARDY' , FORMAL

NORK_DS

CENTRAL>

.21
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Figure 6.24: Path analysis of organization culture
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6.1.3 Market Conditions & Relations

6.1.3.1 Market Structure

One of the important aspects of innovation is thathould be supported by a systematic
external framework including market demand and ipytblicies. Successful firm’s structure
and strategies are related positively with its aumdings. General environmental features
such as market dynamism and competitive intensigciafirms’ structure and performance.
Market dynamism can be described as the rate ofgehan competitive conditions associated
mostly to customers’ demand. Competitive intenstgefined as the impact of competition
on business environment. Firms in a competitiveirenment also seem more likely to
engage in innovative activities than other firms.

Table 6.41exposes the extracted factor structure of markdt @mpetition intensity
obtained using explanatory factor analysis. Fa& #malysis, all of the market questions in the
survey are placed together into principal compomeatysis of SPSS, and four latent factors
are extracted.

One of the market and competition intensity questigp4), namely, “Finding and
keeping qualified employees is very difficult indlsector” is kept outside the analysis as it
spoiled the factor structure. Also, question (p&nely “There is a dominant competitor that
possesses major market share” formed a factorsbif.iSince p6 is an important criterion for
measuring the competition intensity, this questsoalso analyzed with student t-test that will
be presented later in this section.

Faclors

Guestions 1 2 3 4
Market Dynamism  p13 J31

P14 691

pe 674

[ 585

pa A6

p12 442
Demand Structure  p3 806

p10 653

pii AT4 493
Market Density p1 B73

ps 582

p2 ATE
Dominant Rival pB 856

Total Variance Explained: % 54,204

Table 6.41: Factor structure of market & compaetitiotensity
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The obtained factors are market dynamism, demandtste, market density and
dominant competitor. In order to test the fact@@sistency, confirmatory factor analysis is
performed. That method is applied according tofihe@ings of explanatory factor analysis.

Table 6.4Zepicts factor loadings of this single-step conéitamny factor analysis.

Market Questions Factor Loadings
Market Dynamism
p7, p8, p9, pl2, pl3, pl4 0.585*, 0.582*, 0.666*, 0.518*, 0.473*, 0.433*
Demand Structure
p3, p10. p11 0.234*, 0.604*, 0.605*
Market Density
pl, p2, p5 0.363*, 0.519*, 0.188
Dominant Competitor
p6 1*
*p<0.05

Table 6.42: Factor loadings of CFA for market anthpetition intensity

The results of this analysis are evaluated by timdgess of fit indices. These indices

are presented ifable 6.43

Findings
Goodness of fit indices Reference Value
Market
7 | degree of freedom 2,089 1<y’ /df <5
CFI (Comparative Fit Index) 0.987 0.9<CFI<1
NFI (Normed Fit Index) 0.975 0.9<NFI<1
RFI (Relative Fit Index) 0.963 0.9<RFI<1
IFI (Incremental Fit Index) 0.987 0.9<IFI<1
TLI (Tucker-Lewis Fit Index) 0.980 0.9<TLI<1
RMSEA (Root Mean Square Error) 0.081 RMSEA<0.08

Table 5.43: Goodness of fit indices of CFA for netréand competition intensity

Confirmatory factor analysis evaluates the measantmroperties of the explanatory
factor analysis. The overall fit statistics for thdel demonstrate an acceptance level for
market factor structure. Nevertheless, five faci@®3, pl4, p3, pl, p5) have low (<0.50)
loadings, also p5 is not significant (p>0.05). ®ifere, related two factors (demand structure
and market density) do not seem internally consistaough. To decide whether these factors

will be retained or not, reliability tests had te imade.
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For the reliability of the factors, Cronbaeimethod is usedlable 6.44reportsa values
of market factors. Reliability analysis shows tbaty two factors have value greater than
0.60 and so, are reliable. Therefore, for the upognmarket analyses, market density and
demand structure factors left outside since theyrast consistent and reliable. However,
market density will be investigated by studentst-Enalysis using question (pl) namely “The
competition is intense in this sector” later irsteection.

As a result of explanatory and confirmatory facémalyses, market and competition
intensity are determined to be represented by @abofs, namely, market dynamism and

existence of a dominant competitor in the market.

Number
Factors of o Value
Question
Market Dynamism 6 0.720
Market Demand 3 0.515
Market Density 3 0.299
Dominant Competitor 1 N/A

Table 6.44: Results of reliability analysis for angzation culture factors

After market scales’ reliabilities are tested ap@raved, correlation analysis is applied
in order to inspect one-to-one relationship betwteninnovativeness and market factors.
Table 6.45depicts the results and means of the factors. igsdof the correlation analysis
give information similar to simple linear regressioetween two factors. Thus, this analysis is

helpful to test the drivers model hypotheses.

Mean | 5.0 i 2z 3
1- Innovatrveness 281 | .4 | 47(%%) 012
2- Market Dynamism 2,85 | 69 (*¥*) 1 077
3- Dominant Eival 310 | 125 1
w2 0]
¥ p < 05

Table 6.45: Correlation analysis of market and cetitipn intensity

The findings point out that market dynamism is 8igantly positive correlated to
innovativeness. But dominant competitor factor it nsignificantly correlated to
innovativeness; therefore, it is not possible torolthat existence of a dominant competitor in

the market pushes companies to be more innovatiwgce versa. Consequently, although
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higher market dynamism is correlated to higher vativeness, there are not enough findings
to say that companies aim for and become more aithavin intense competitive conditions.
The amount of variance between variables is comewerfor further statistical analyses
since factors’ standard deviations are between ar® 1.25. High standard deviation of
dominant competitor factor is probably due to sedtdifferences. According to descriptive
statistics and means of market structure factdws,firms in our sample declare that their
sectors are not very dynamic, and existence of raimant competitor in their market is
arguable. In fact, market and competition intensdpnditions can differ possibly from sector
to sector. The two unreliable factors of marketictire analysis can be also due to this fact.
Therefore, it is not so healthy to comment on miafgetors without looking into sectoral
differences. Means of market factors are presemedigure 6.25 where the scale is

1=strongly disagree, 2=slightly agree, 3=agree edyagree, 5= strongly agree.

dominant rival

market dynamism

[} T T L]
1.00 z.00 3.00 <,00 5,00

Figure 6.25: Means of market factors

The findings of the correlation analysis extractg@gnificant (p<0.01) one-to-one
positive relationship between market dynamism andvativeness (r:0.347). This correlation
indicates firms become more innovative in dynanactars. However, this analysis can not
say much about the direction (cause) of the relatigp. For that purpose, the multiple linear
regression analyses is applied.

The regression model that investigates the effgicisarket factors on innovativeness is
presented afigure 6.26and Table 6.46

Drotnitiant Bival
[titowativeniess

IWatket Drmatristn B 244%*

*pe 05 a1
Figure 6.26: Effects of market factors nndvativeness
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The regression model of the effects of market factm innovativeness is statistically
significant (p<0.01) and according to this modkk independent variables illustrated 6.0%
(R?=0.060) of innovativeness variation.

However, when market factors have entered togethseparately to the multiple linear
regression, only market dynamisif=0.244; p=0.002) has significant positive effects o

innovativeness. Similarly, correlation analysieatty indicated the same finding.

, Standard
Independent Variables Beta p Value
Market Dynamism 0.244 0.002
Dominant Competitor -0.006 0.939

R?=0.060 ; p=0.007

Table 6.46: Effects of market factors on innovaterss

Therefore, despite the fact that the model is &mant, multiple linear regression
analysis reveals that only market dynamism factas htatistically significant effects on
innovativeness. Therefore, existence of a domiantpetitor in the sector does not push
firms to be more innovative.

Nevertheless, in order to investigate probable cedfeof market and competition
intensity on innovativeness, it can be useful talye question (p6) namely “There is a
dominant competitor that possesses major markee’sbhg also student-t test. Additionally,
the question (pl), namely, “The competition is s in this sector” is also analyzed with the
same routineZ7able 6.47and Table 6.48epresent the student t-tests for questions pgpand
respectively.

Firstly, for question p6, the firms which indicatedere is surely one dominant
competitor in their sector (=5 in the scale), judig@ainst the other firms (<5 in the scale).
Secondly, for question p1, the firms which indichtke competition is intense in their sector
(>4 in the scale), judged against the other firmsi{<the scale).

Findings of the analyses indicate that existenca dbminant competitor in the sector
has not any effect on innovativeness, and thidiresakin to the result of the regression and
correlation analyses. On the other hand, it is akage that competition intensity has
significant positive effect on innovativeness, neditkg and organizational innovations.
Therefore, it is seen that firms that are in contipetsectors, are more innovative especially

for marketing and organizational innovations.
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Existence of dominant rival in the sector

p6 N Mean Sig.

innovs >=5,00 25 2,805 ,976
< 5,00 142 2,811

incprod_inn >=5,00 25 3,200 , 749
< 5,00 142 3,127

radprod_inn  >=5,00 25 2,400 577
< 5,00 142 2,574

prod_inn >=5,00 25 2,880 ,915
< 5,00 142 2,904

process_inn  >=5,00 24 3,058 444
< 5,00 142 2,882

mar_inn >=5,00 25 2,432 ,565
< 5,00 141 2,571

org_inn >=5,00 25 2,840 ,894
< 5,00 141 2,869

Table 6.47: t-test analysis for existence of domire@mpetitor in the sector

"The competition is intense in this sector"

pl N Mean Sig.

innovs >=4,00 153 2,854 ,048
< 4,00 15 2,405

incprod_inn >=4,00 153 3,166 371
< 4,00 15 2,911

radprod_inn  >=4,00 153 2,539 ,618
< 4,00 15 2,733

prod_inn >= 4,00 153 2,913 , 791
< 4,00 15 2,840

process_inn  >=4,00 152 2,939 ,149
< 4,00 15 2,533

mar_inn >= 4,00 153 2,617 ,026
< 4,00 14 1,929

org_inn >=4,00 152 2,942 ,004
< 4,00 15 2,156

Table 6.48: t-test analysis for ability to competitintensity in the sector

Consequently, market dynamism and competition gitgrhave significant positive

effect on innovativeness, and thus, our initial dtyyesisH18 is supported.
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6.1.3.2 Barrers to Innovarions

Another sectoral condition component is barriersntwvations. They can be separated
into two categories: indigenous firm barriers ardgenous barriers. After explanatory factor
analysis procedure is applied with SPSS, the esdadactor structure of barriers of
innovation is presented inable 6.49

For this analysis, all of the barriers questiongha survey are placed together into
principal component analysis, and five latent festare extracted. Four of barriers of
innovation questions, namely, egl4, eg23, eg25%gl9 are dropped from further analysis as

they spoiled the factor structure according tormaéand face validity.

Factors
1 2 3 4 5
Internal egl3 ,805
Resistance egl2 ,753
egl5 732
eg8 ,666
egl6 ,655
egl0 ,598
eg9 ,593
egll ,485
Internal eg2 ,834
Deficiency  eg1 ,803
eg3 ,790
eg4d ,623
eg26 ,599
Internal eg7 , 705
Limitations egb ,676
egl7 ,663 ,469
egl8 ,626
eg5 521
External eg21 , 749
Limitations eg20 ,685
eg22 ,681
eg24 ,580
eg30 1423
External eg28 ,822
Difficulties eg27 , 790

Total Variance Explained: % 62,061

Table 6.49: Factor structure of barriers of innaat

The factors obtained are internal resistance, natedeficiency, internal limitations,
external limitations and external difficulties. Gomatory factor analysis is performed in
order to test the factors’ consistency. That metlsodpplied according to the findings of
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explanatory factor analysis while observed varialatached to the latent factors with fixed
error terms.7able 6.5(epicts factor loadings of the confirmatory facioalysis.

Barriers Questions Factor Loadings

Internal Resistance

eg8, eg9, egl0. eqgll 0.607*, 0.652*, 0.711*, 0.482*
egl2, egl3, egl5, egl6 0.649*, 0.720*, 0.765*, 0.714*
Internal Deficiency

egl, eg2, eg3, eg4, eg26 0.785*, 0.807*, 0.875*, 0.697*, 0.684*
Internal Limitations

egb, eg7, egl7, egl8, egSs 0.658*, 0.741*, 0.683*, 0.618*, 0.604*
External Limitations

eg20. eg?1, eg22, eg30. eg24 0.797*, 0.605*, 0.653*, 0.445*, 0.720*
External Difficulties

eg27, eg28 1,028*, 0.634*

**Qut of analysis due to factor structure spoiling *p<0.05

Table 6.50: Factor loadings of CFA for barriersrofovation

The results of this analysis are evaluated by timgess of fit indices. These indices
are exposed iTable 6.51

- Findings
Goodness of fit indices et Reference Value
+ | degree of freedom 2.423 1<y* /df <5
CFI (Comparative Fit Index) 0.966 0.9<CFIk1
NFI (Normed Fit Index) 0.944 0.9<NFI<1
RFI (Relative Fit Index) 0.932 0.9<RFI<1
IFI (Incremental Fit Index) 0.966 0.9<IFIk1
TLI (Tucker-Lewis Fit Index) 0.959 0.9<TLIk1
RMSEA (Root Mean Square Error) 0.092 RMSEA<0.08

Table 6.51: Goodness of fit indices of CFA for s of innovation

Confirmatory factor analysis evaluates the measenémroperties of the explanatory
factor analysis. The overall fit statistics for thedel demonstrate an acceptance level for
barriers of innovation factor structure. Therefdhe factors are consistent and valid.

All of the factor loadings but two (i.e., egll, 8ydhave high (>0.50) and significant

(p<0.05) values. Still, those two items are alsained since their factor loadings are also
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reasonably high (>0.40) and significant (p<0.05ddaionally, reliability analysis with
Cronbachy will show that they are reliable scales.

As a result of explanatory and confirmatory facoalyses, barriers of innovations have
taken form from five factors namely internal resite, internal deficiency, external
limitations, internal limitations, and externalfditilties.

For the reliability of the factors, Cronbachmethod is used7able 6.52presentso
values of barriers factors. Reliability analysisnbmstrates that all of the factors are internally

consistent and reliable since alvalues are greater than 0.70.

Number
Factors of a Value
Question
Internal Resistance 8 0.860
Internal Deficiency 5 0.873
Internal Limitations 5 0.792
External Limitations 5 0.780
External Difficulties 2 0.784

Table 6.52: Results of reliability analysis for tiars of innovations factors

Correlation analysis is applied once barriers abiration scales’ reliabilities are tested
and approved. This analysis inspects one-to-oraigakhip between the innovativeness and
barriers factorsTable 6.53illustrates the results and means of the factéirsdings of the
correlation analysis give information similar tongle linear regression between two factors.

Thus, this analysis is useful to test the drivecgleh hypotheses.

Mean | 5.0 I 2 3 ¢ i) i)

I- Innovativeness 281 | M ! 230(+*) 038 181¢%) 013 - a9
I- Internal Resstance [ 363 | |77 () IOATI) 5640 3090%)  266(%)
3 Infernal Deficiency | 328 | 98 () L 5319 4800%)  448(*%)
4- Internal Limttations | 324 | &7 ™) () (¥ T 11 L I
5- Ewternal Limttations | 343 | 89 () (¥ (**) L5060
G- Ewternal Difficulties | 377 | 95 (**) (**) (**) (**) !

¥ 0 £ ,m

¥ o 05

Table 6.53: Correlation analyses of barriers obiration

The amount of variance between variables is comewerior further statistical analyses

since factors’ standard deviations are between @id 0.98. According to descriptive
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statistics and means of barriers of innovation, nmadlifficulties of companies for

innovativeness are internal limitations (such asetand financial limitations, higher risk and
cost of innovation) and internal deficiency (ladkechnical information and experience, lack
of qualified employee and R&D manager etc.). Intcast, the least important barrier is
external difficulties (such as difficulties of fimdy necessary components, materials,
technological services; difficulty of adoption okw products by customers, etc.). The
importance of difficulty level of barriers of innation is presented ikigure 6.27 where the

scale is l=extremely important obstacle, 2=veryadrtamt obstacle, 3=important obstacle,

4=slightly important obstacle, 5= not important alote.

axt_difficulties

ext_limit=

int_limit=

int_deficiency

int_resistance

T
1,00 i i 4,00 5,00

Figure 6.27: Means of barriers of innovation fastor

The findings of correlation analysis point out omyernal resistance (r:0.230; p<0.01),
and internal limitations (r:0.181, p<0.05) are 4igantly positive correlated to
innovativeness. The positive correlation means théien these barriers are higher,
innovativeness level of the firm falls since thaledor the barriers of innovation is reversed.
Thus, it seems that the main barrier of innovaisointernal resistance.

Consequently, the significant correlation betwasigenous barriers of innovation and
innovativeness supports the drivers model. Howebhes,analysis can not say much about the
direction (cause) of the relationship. For thatgmse, the multiple linear regression analyses
can provide more insights

The regression model that investigates the effedtsbarriers of innovation on

innovativeness is presentedArgure 6.28and Table 6.54
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Internal Fesistance E: 222%

Internial Deficiency
External Limitations Innovativeness
Internal Limnitations
Faxternal Difficulties *p< 05, **p< 0l

Figure 6.28: Effects of barriers on innovation onavativeness

Independent Variables Standard p Value
Beta

Internal Resistance 0.222 ,021

Internal Deficiency -,043 0.667

Internal Limitations 0.148 0.151

External Limitations -,051 0.602

External Difficulties -0.139 0.129

R*=0.084 ; p=0.015

Table 6.54: The effects of barriers of innovationimnovativeness

The regression model of the effects of barriersinofovation on innovativeness is
statistically significant (p<0.05) and according ttis model, the independent variables
express 8.4% (0.084) of innovativeness variation.

Even though the model is significant, multiple Bneegression analysis reveals only
one barrier of innovation, namely internal resis&factor, has statistically significant effects
(p=0.222; p=0.021) on innovativeness. But when biriactors enter separately to multiple
linear regression analysis internal resistance artdrnal limitations are significantly
correlated to innovativeness. This finding impliteat there are mediating effects between
internal barriers to innovation factors.

Post hoc analysis suggests that internal resistaveckated other barriers of innovation
factors’ effects on innovativeness. Then, a pathlymms model for innovation barriers is
formed by AMOS v4.0 and it is analyzed accordingttoctural equation modeling method.

Figure 6.29presents this model with its significantly consistéindings. The model

explains 5% of the variability associated with thaeovativeness. The results expose that
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indigenous barriers significantly hinder innovatieapabilities of firms. But there are not
enough findings to claim that exogenous barrierstrabt innovativeness. Thus, initial
hypothese$120 is supported, buiti21 is not supported. Innovativeness is directly adddy

internal resistance which is fed by internal litidas and deficiencies.

26
ZA(7)=0.874, p:0.526
CFI=1, NFI=0.998, EXT_DIFF

6
RFI=0.994, IFI=1, INT_RESI
TLI=1.001, 24 7
RMSEA=0.00 23
05 29

INT_DEFI

35
39

EXT_LIMI

3

INNOVS A4

34

: .29
INT_LIMI

Figure 6.29: Path analysis of barriers of innovatio

6.3.1.3 Public Incentives

Public regulations and incentives encourage firovgatd innovative activities, either
through government/private institution funding oa vax incentives for R&D expenditures.
There are several institutions in Turkey which sup@R&D and innovation activities in
manufacturing firms by providing incentives. Inghpart, the effects of tax rebates and of
R&D support from TTGV, TUBITAK, KOSGEB, Halkbank dnEU Sixth Framework
Program are examined.

Student t-tests are performed in order to analyeesffect of these incentives. The firms
which indicated they utilized tax rebates for R&D innovation £2 in the scale), judged

against the other firms (<2 in the scale) in teahsnovativeness leveHgure 6.30.

m>=2,00
m<2,00 <2,00

>=2,00 3,09

Figure 6.30: Usage of tax rebates
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The results imply that only 39% of firms in the gdenis profiting from tax rebates for
their R&D and innovation activities. The effects thiis public regulation are reported in
Table 6.55 Findings expose that R&D tax rebates are siggmifily useful and they make a
positive difference for innovative capability (p8Q). Therefore, firms that use tax rebates are

more innovative.

Tax Rebates

N Mean Sig.
innovs >=2,00 65 3,09 ,001

<2,00 102 2,65

Table 6.55: Effects of tax rebates usage on inmeaess

Similarly, firms which indicated they utilized R&Br innovation supports at least from
one of TTGV, TUBITAK, KOSGEB, Halkbank and EU SixEnamework Progran®g in the
scale), judged against the other firms (<2 in thaleg in terms of innovativeness level
(Figure 6.3).

m>=2,00

E<2,00 <2,00 2,71

46%

4%

Figure 6.31: Usage of public incentives

The results imply that only 46% of firms in our gae is profiting from public
incentives provided by at least one of those mstihs.

Public Incentives

N Mean Sig.
innovs >=2,00 | 77 2,93 ,093

<2,00 91 2,71

Table 6.56: Effects of public incentives on innavemess
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The effects of these public incentives are repoitedable 6.56 Findings indicate that
R&D incentives are significantly useful and theykmaa positive difference for innovative
capability (p<0.1). Therefore, firms that use pabhcentives for their R&D activities are
more innovative.

The results expose that public incentives for R&BQngicantly hinder innovative
capabilities of firms. Thus, initial hypothegd49 is supported.

6.1.4 General Finm Characternstics

General firm characteristics include firm age @mnts of first production year), firm
size (in terms of number of full-time employee)nfi ownership status and existence of
foreign capital. Those characteristics act in ffa control variable, thus one-way ANOVA
or independent student t-tests are conducted vehigeything else are kept equal in order to
analyze their effects (if any) on innovativeness.

The one-way ANOVA procedure produces a one-way yamalof variance for a
quantitative dependent variable (firm charactaerjstby a single independent variable
(innovativeness). This analysis is useful to test hypothesis that means of several factors
are equal. This technique is an extension of tdependent student t-test. Further, in order to
find which mean differs, post-hoc Duncan test pdoce is used.

Table 6.57exposes the outcome of correlation analysis wisi@iso applied in order to

inspect one-to-one relationship between firm charatics and innovativeness factors.

i Z 3 4 h) ] 7 § g

I- Innovatmeness ! -7 Nla 01y 211 - 118 Ma {I:5) 4
2- Start Vear of production IO-BI™) M6 4620 Q84303 200(% 297
3. Fim Age (¥4 N 1 ST N v B 1 N T3 N 7
4- Nutber of Employes (% (*) (* L4200 2610 195(%) 176 196
5. Firm Size (*) (™ (4 313 4090 082 .45
f- Famuly Company (**) (*) l 096 =370 012
T Ownership Stams (*) (*) (* k**) ! (137 - 144
§- Exstence of Foreign Capital (*) (* (**) I 085
0. Share of Foretgn Capttal !
ol

¥pe s

Table 6.57: Correlation analysis of firm characics
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Among the factors that are directly related to @rsvmodel hypotheses (marked with
red in the Table 5.8), only firm size (r:0.211; %) is significantly correlated to

innovativenesskFigure 6.32lustrates first year of production of firms inrosample.

25—

20—

15—

# of Firm

10—

Mean = 1982 9&
Std. Dewv. = 15,367
M =159

1940 1960 1980 2000

Figure 6.32: First year of production

According to first year of production, firms arevidied into three categories: old firms
(before 1975), moderate firms (1975 to 1992), amghyg firms (1992 to present). To analyze
the effect of firm age with using one-way ANOVAnmvativeness level of old, moderate and
young firms is compared and the initial hypotheditheir means are equal (HQ;¢= tmoderate

=lyoung IS tested figure 6.33.

innovativeness mad
[l noderate youg )
N | Mean | Sig.
old 50 | 2,85 (,974 nockrate a0
moderatg 59 | 2,82
young 49 | 2,82 « |
Total 158 | 2,83 28
3% 1 2 3 4 5

Figure 6.33: Effects of firm age

There is a balanced firm distribution in the sangieording to firm age: 37% moderate,

32% old and 31% young. Findings of the one-way AMOAhalysis show that there is not a
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significant difference of innovativeness level beén these three groups. Therefore, initial
hypothesis which foresees that older firms are nmorevative H2) is not supported.

For the classification of firms regarding theiresia widely accepted EU classification
of firm size classification is used. As suggestadier, firms are divided into three categories
according to their number of full-time employeestadl firms (up to 50 employees), medium
sized (50 to 250 employees), and large firms (2&fployees). To analyze the effect of firm
size with using one-way ANOVA, innovativeness legélsmall, medium and large firms is
compared and the initial hypothesis of their meares equal (HOUsma= Hmedium =Miarge) 1S
tested Figure 6.34.

innovativeness @ sl

H medum large 30

Hlarge

N | Mean | Sig.
nedi
small 31| 2,511,040 o i
medium| 61 2,91
large 33| 3,03 sall 251
Total 125 2,84
4% 1 2 3 4 5

Figure 6.34: Effects of firm size

There is a nearly balanced firm distribution in #@nple according to firm size: 25%
small, 49% medium and 26% large. Findings of the-eaay ANOVA analysis report that
innovativeness level of these three groups sigamtily differ. Hence, there is a significant
relationship between company size and implememtabd innovativeness practices in
companies.7able 6.58indicates post-hoc Duncan test procedure thatmetes which firms

are significantly more innovative in terms of figize.

innovativeness

Subset far alpha= .05
firm size I 1 2
small 21 25104
medium B 2,9138
large a3 33,0308

Table 6.58: Post-hoc Duncan test for firm size

The results reveal that large- and medium-size emieg are performing better than the
small-size companies in implementing innovationdthdugh, there is no significant
difference between medium- and large-sized compaingn this aspect, initial hypothesis

which foresees that large firms are more innovaiii®), is supported.
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Ownership status is examined under two phaseg, iinether the firm is a family
establishment or not; and second, whether the f&rjoint stock company” or “limited
partnership”. To analyze the effect of family estdbment and ownership status by using
independent student t-teskifure 6.35and Figure 6.36respectively), the innovativeness

level of firms is compared, and the initial hypatbe of means equality are tested.

innovativeness
Byes @Eno
no 2,95
Family 32%
Company] N | Mean | Sig.
yes 113 | 2,74 ,129
no 54 | 2,95 yes 2.4
Total 167 | 2,81 68%
1 2 3

Figure 6.35: Effects of family ownership

68% of firms in the sample announced that theyfamaly establishment. Despite the
fact that family owned firms are less innovativagdings expose that there is not a significant

difference of innovativeness level between thesedmups.

B Joinl Sk
innovativeness i
et
Status M| Mean | Sig.
Joint Stock| 122 | 2,84 | 657 Joinl Sk Aoq
Limited 46 | 275

Total | 168 | 2,81 i 48

Figure 6.36: Effects of ownership status

73% of firms in the sample announced that theirenship status is joint stock company.
Despite the fact that limited partnership firms Br®s innovative, findings show that there is
not a significant difference of innovativeness ldwetween these two groups. Therefore, as a
result of both correlation and student t-test asedy initial hypothesis which foresees that
joint stock companies/not family owned firms arerenimnovative K3) is not supported.

Foreign capital is examined under two phases, Wstther the firm has direct foreign
capital or not; and second, between firms with ifprecapital, whether the share of foreign
capital is 100%. To analyze the effect of existeatdoreign capital and share of foreign

capital Figure 6.37and Figure 6.38respectively) with using independent student t-tewt
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one way ANOVA, innovativeness level of these groupscompared, and the initial
hypotheses of the means equality are tested.

innovativeness
Eyes HEno
no 2,78
) 19%

Foreign
Capital N Mean | Sig.
yes 32 2,96 | ,275
no 136 | 2,78 yes BiE
Total 168 2,81

1 2 3 4

81%

Figure 6.37 : Effects of foreign capital

The majority (81%) of companies in the sample hamektic capital only. The fraction
of companies with foreign capital is 19% and tharehof foreign capital averages 83%.
Despite the fact that firms with foreign capitak anore innovative, findings indicate that

there is not a significant difference of innovatiess level between these two groups.

B = 100%
innovativeness LGS - mgm
Share of :’E-
foreign capite | I |Mean | Sig.
=100% |20 | 282 | 420 s “
< 100% 12 14,14 - ) ; N

Figure 6.38: Effects of share of foreign capital

4 b

There are 32 of firms in the sample which possesstdoreign capital. In 62% of those
firms the share of foreign capital is 100%. Deshte fact that firms which have 100% direct
foreign capital are less innovative, findings oé tetudent t-test analysis demonstrate that
there is not a significant difference of innovatiess level between these two groups.

Therefore, as a result of both correlation and esttid-test analyses, initial hypothesis
which foresees that firms with foreign capital begs innovativeH3) is not supported. In fact,

foreign capital is not a significant factor for orative capability in our sample.
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6.2 Complementary Analyses on the Drivers of Innow&veness Model

The statistical analyses in the previous secticad daéth innovation determinants and
their effects on innovativeness level of a firmwéwer, modeling the innovation at firm level
is a difficult objective; in addition to the essahtdrivers of innovativeness recently
mentioned, there are also additional features wbdagttribute to firm’s innovative capability.
Here, these additional features will be discussadi taeir effects on innovativeness will be
examined with one-way ANOVA and student t-testd\mes.

Firstly, managerial strategies such as productiwestment in other countries, existence
of written strategic plan, competition strategipsde, quality, spectrum of targeted market,
width of product spectrum) and top managementegjres will be investigated.

It is reasonable that firms that have productiovestments in other countries (outside
Turkey) have better performance results and theisrerre innovative. In order to analyze the
effect of production investments, innovativenesglef firms is compared, and the initial

hypothesis of means equality is tested with usindent t-test analysisfgure 6.39.

innovativeness
myes @no

18%

N |Mean]| Sig.
yes 311 3,02 {,130
no | 137277 i
Total| 168 | 2,81 ‘
8% 1 2 3 4 5

Figure 6.39: Effects of production investment ihestcountries

Only 31 firms in our sample (18%) have productioneistments in other countries.
Even though the innovativeness level of these coimepais higher than other firms, this
difference is not statistically significant. Howey@7 of the remaining 137 firms are in fact
planning to realize production investments in ott@ntries in five years. When student t-test
is performed after firms that have production inkents in other countries grouped with
firms that are planning to have (35% of our sample¢ positive effect of this analysis

becomes significant (p<0.1¥Ffgure 6.40Q.
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innovativeness

N | Mean | Sig.

yes
no
Total

58 | 2,98 |,064
110 | 2,73
168 | 2,81

Eyes @O

1 2 3 4 5

Figure 6.40: Effects of production investment atahpn other countries

Written strategic plan is essential for a well-oigad company, not only for

innovativeness but also for various performance swmess. Figure 6.41 demonstrates the

effect of existence of strategic plan in a companierms of innovativeness. Unfortunately,

only 53% of firms in our sample have a written &tgic plan. The findings support that firms

with a written strategic plan are significantly rmannovative (p<0.01) than other firms.

Moreover, the time horizon of this plan is alsatical. According to findings, firms

prefer mostly having strategic plan covering thoedive years of period; the time horizon

significantly makes difference, and the longer baomi of this plan denotes higher innovative

capability (Figure 6.42.

innovativeness

N [ Mean | Sig.

7%

myes Eno

yes
53%

1 2 3 4 5

Figure 6.41: Effect of existence of written stratggjan

yes 89 | 3,01 | ,001
no 79 | 2,60
Total | 168 | 2,81
innovativeness
N Mean Sig.
0 79 2,60 ,001
1 9 2,48
2 4 2,80
3 27 2,99
4 2 2,87
5 36 3,05
10 9 3,17
15 2 4,71
Total 168 2,81

Innovativeness

1} 1 i 3 < 5 10 15

Time horizon of the plan {years)

Figure 6.42: Effect of time horizon of written g&gic plan
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Competition strategies depend mostly on four aspewmice, quality, focus (targeted
markets) and product spectrum. Innovation tendeicg firm is an important indicator to
determine these competition strategies. In thig, pamalyses will try to explore which
competition strategy is related to which innovatitypes. Figure 6.43 illustrates price

strategies in our sample.

innovativeness

L 4%
N |Mean | Sig.
low 24| 2,64 | ,033
moderate 72| 2,83
high 65 | 2,78
very high 6| 3,75
Total 167 | 2,82

Figure 6.43: Effect of price strategies

Findings reveal that innovative firms sell theioguct at relatively very high price (4%
of sample). In other words, firms which sell thpnoduct at relatively very high price are
significantly more innovative than their compet#tan the market7ab/e 6.59ndicates these
firms are better in every innovation type excepgamizational innovations, and they

concentrate mainly to radical product innovations.

Price ] Mean ain.
innaovs =weny high ] 3,7a J05
=veny high 161 278
incprod_inn =very high ] 4,06 A5
=weny high 161 a1
radprad_inn =wven high G 425 J03
=weny high 161 2448
prod_inn =weny high B 413 Aoz
=weny high 161 2,86
pracess_inn = vwery high 3] 3,73 A48
=weny high 160 288
mat_inn =weny high B 3,67 A13
=weny high 160 282
arg_inn =veny high 3] 3,48 136
=yeny high 160 2,06

Table 6.59: Effect of price strategies on innovatigpes
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Figure 6.44presents the quality strategies in our sample, dBe firms claimed their
products are very high quality. Findings reveam8Br which produce relatively very high
quality products are significantly more innovatitlean others.7able 6.60indicates these
firms are better especially in process innovatiand organizational innovations. They also
prefer to make incremental product innovations gatihan radical ones. This implies that
guality strategies are related mainly to produginovements.

innovativeness :Wae
mvery high very high 301
%
moderate N9 Mzegg Sol€233 o o =
high 86 | 2,64
very high| 73| 3,01 noderate 28
Total 168 | 2,81 ‘ ‘
1 2 3 4 5
Figure 6.44: Effect of quality strategies
Glaulity ] Mean Sig.
innows =wery high 73 3,01 LI
= yemy high 95 2,66
incprad_inn =wery high 73 3,32 J55
= vwery high 95 3,0
radprad_inn =wery high 73 264 Aa7
= weny high 95 2,48
prod_inn =wvery high 73 3,08 04
= very high 894 2749
pracess_inn = wery high 72 3,10 J35
= yemy high 95 2,76
mar_inn =very high T3 2,71 124
=very high 94 2,44
arg_inn =vary high 73 T A01
= vanry high 94 2,64

Table 6.60: Effect of quality strategies on innowatypes

Figure 6.45exposes the targeted market strategies in ourlsamply 13% of firms
claimed their target markets’ spectrum is narrolwicly means they specialize only for a few
market in the sector. Findings reveal focusing anlfiew markets is an unfavorable strategy
for innovativeness; the larger number of targeteafket provides the higher innovative

capability. Firms which target multiple markets aignificantly more innovative than others.
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innovativeness

Figure 6.45: Effect of targeted market strategies

D™ veyhod [
W nedocre 1
1% £ Ewtmad broed 287
N | Mean | Sig.
very narrow 5| 2,17 | ,003 266
narrow 17 | 2,49
mediocre 46 | 2,65 2R3
broad 71| 2,87
very broad 29 | 3,25 o
Total 168 | 2,81 2 3

Post-hoc Duncan test procedure signifies the @iffee more clearly between market
strategies in terms of innovativeneg=zb/e 6.6]. Therefore, firms which deal with multiple

markets are significantly more innovative than rnvhich have marketing channels to a

limited number of markets.

Table 6.62reveals that firms which target multiple market® detter in every

innovation type compared to other firms.

innovativeness
Targeted Subset for alpha = .05
markets [+ 1 2 3
WETY PO g 21684
Narrow 17 2,4894 248494
mediocre 46 26456 26456 26456
hroad 71 2, 8686 2,8686
verny hroad 249 3,2501

Table 6.61: Post-hoc Duncan test for targeted nisirke

Targeted
harkets [+ llean Sin.

innovs =very broad 24 3,24 002
=wery hroad 139 272

incprad_inn =very broad 24 3,60 10
=yery hroad 1349 3,05

radprod_inn =vwery hroad 29 310 A23
=wery hroad 139 244

prod_inn =wery hroad 29 3,39 L0005
=wery hroad 139 2,81

process_inh =very broad 24 345 L0002
=wery hroad 138 2749

mar_inn =very broad 29 2,95 36
=wery hroad 138 248

arg_inn =vwery hroad 29 3,21 046
=very broad 138 2,80

Table 6.62: Effect of market strategies on innavatypes
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Figure 6.46highlights the width of product spectrum strategiéfirms. Only 8% of the
firms in the sample claimed that their product $pgw is narrow, which means they produce
mostly a single type product in the market. Findipgint out that focusing only on a few
products is not a favorable strategy for innovaiess. The width of the product spectrum
provides higher innovative capability. Thus, firmbkich produce multiple type of product are

significantly more innovative than others.

innovativeness

H very narow

W naTov broad 9

W ediocre g ] 3

. m broed
N | Mean | Sig. O very broed 2% &% brced 27
very narrow 4 2,27 ,016
narrow 10| 2,34 medocre 267
mediocre 37 2,67
broad 62 2,77 raray Ci
very broad 55| 3,09 very narrow 227
Total 168 | 2,81 ! : ‘
3% 1 2 3 4 5

Figure 6.46: Effect of product spectrum strategies

Post-hoc Duncan test procedure emphasizes momtydiea difference between product
strategies in terms of innovativeness. Therefonensf which have very broad product
spectrum are significantly more innovative thamBrwhich have narrow spectrum.

Table 6.63depicts firms which have very broad product speotare better especially

in marketing and radical product innovations coregao other firms.

Froduct
Spectrum [+ Mean Sin.

innaws =very hroad a4 3,049 003
=very broad 113 2,68

incprod_inn =very broad a5 3,33 12
= very broad 113 3,04

radprod_inn =wery hroad a4h 3,21 L0000
=vyery broad 113 2,24

prad_inn =very hroad a4 3,28 L0
= very broad 113 272

process_inn =vwery broad a5 3,08 L95
=vyery broad 112 281

mar_inn =very hroad a4 2,92 003
=very broad 112 2,38

arg_inn =very broad a5 3,08 g
=vyery broad 112 278

Table 6.63: Effect of product strategies on innmratypes
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As a summary of competition strategies, it is fotimat innovative firms fabricate more
quality product and sell them at a higher pricesoalthey target many markets and their
product spectrum is large.

On the other hand, top management strategies asckntering new markets or
strengthening firm’s position into current markitcusing on new products development or
making improvements for existing products, puttiagource on new technology development
or improving existed technology, profiting from ethfirms’ technologies or improving other
firms’ technologies can all give very useful indiglabout firm’s innovative capability.

Figure 6.47reports the importance level of making small iny@ments for existing
products in current market strategy. 10% of firfe@ane they do not give importance to this
strategy, and 22% designate this strategy as eg&tyermportant for them.7able 6.64

summarizes the effects of this strategy in termsmdvation types.

innovativeness
2%
290
N | Mean | Sig.
not important 16 | 2,40 |,051 Des
slightly importan{ 22 | 2,49
important 44 | 2,88 249
very important | 48 | 2,90
extremely impor 37 | 2,98 240
Total 167 | 2,81 ‘

Figure 6.47: Making small improvement for existprgduct in current market

Importance Level N Mean Sig.

innovs >= Very important 85 2,94 ,050
< Very important 82 2,68

incprod_inn  >= Very important 85 3,20 ,466
< Very important 82 3,08

radprod_inn  >= Very important 85 2,64 426
< Very important 82 2,46

prod_inn >= Very important 85 2,97 ,356
< Very important 82 2,83

process_inn  >= Very important 85 3,11 ,007
< Very important 81 2,68

mar_inn >= Very important 84 2,65 277
< Very important 82 2,46

org_inn >= Very important 85 2,99 ,125
< Very important 82 2,75

Table 6.64: Effect of making small improvementéarsting product in current market
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Findings reveal that firms which indicate making aimmprovement for existing
products is at least very important, are slightlgreninnovative than other ones; and these
firms are especially better in process innovatiorapared to other firms.

Figure 6.48illustrates the importance level developing neadpicts for current market
strategy. 6% of firms claim they do not give impaorte to this strategy, and 37% designate
this strategy as extremely important for thefable 6.65summarizes the effects of this

strategy in terms of innovation types.

innovativeness =;|uigrlﬂyinmm exrengly inpatart 315
W inpatat
B ey inportart
[ exrendly inpartart vay inpartart 2%
N | Mean | Sig. 6% W
not important| 10| 2,23 |,000 inportart 243
slightly import] 13| 2,15
important 21| 2,43 sighty importert 215
very importan| 62 | 2,84 .
extremely img 62| 3,15 et &
Total 168 | 2,81 L.
B 1 2 3 4 5

Figure 6.48: Developing new products for currentkat

Importance Level
. N Mean Sig.

innovs >= Very important 124 3,00 ,000
< Very important 44 2,30

incprod_inn  >= Very important 124 3,30 ,001
< Very important 44 2,71

radprod_inn  >= Very important 124 2,95 ,000
< Very important 44 1,45

prod_inn >= Very important 124 3,15 ,000
< Very important 44 2,21

process_inn  >= Very important 123 3,02 ,016
< Very important 44 2,58

mar_inn >= Very important 123 2,81 ,000
< Very important 44 1,85

org_inn >= Very important 123 2,98 ,018
< Very important 44 2,56

Table 6.65: Effect of developing new products forrent market

Findings reveal that firms which indicate develapimew products for their current
market as at least very important are strongly niomevative than other ones. These firms

are better in every innovation type as well comgaoeother firms.
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Figure 6.49depicts the importance level of entering new marketh existing products
strategy. 5% of firms claim they do not give imamite to this strategy, and 21% announce
this strategy as extremely important for thefable 6.66summarizes the effects of this

strategy in terms of innovation types.

B not important

innovativeness B slightly important extremely important [ ]2.92
W imporfant
[] veey important 1
O extremely important very important 2,84
N Mean | Sig. \ 5% 0
not important 9 (12,4481 | ,316 2% 1% important 2,90
slightly importgl 18 | 2,5269 ,
important 36 | 2,8964 slightly important 2,58
very important| 69 |2,8398
extremely impd 36 | 2,9181 21% not important 2,49
Total 168 | 2,8142 ' ‘ ‘
42% 1 2 3 4 5

Figure 6.49: Entering new markets with existingducts

Importance Level N Mean Sig.

innovs >= Very important 105 2,87 ,299
< Very important 63 2,73

incprod_inn  >= Very important 105 3,16 ,840
< Very important 63 3,12

radprod_inn  >= Very important 105 2,63 ,402
< Very important 63 2,44

prod_inn >= Very important 105 2,94 ,531
< Very important 63 2,84

process_inn  >=Very important 105 3,01 ,085
< Very important 62 2,72

mar_inn >= Very important 105 2,59 ,682
< Very important 62 2,51

org_inn >= Very important 104 2,92 ,419
< Very important 63 2,79

Table 6.66: Effect of entering new markets withséirg products

Findings reveal that firms which indicate enterimeyv markets with existing products is
at least very important for them, are not signifilg more innovative than others; nor are
these firms better in any innovation types compaoeather firms except process innovations
at a=90% level. The results are extremely consistemteswithout developing new product
for new markets, it is not possible to differergifitom competitors in that market in terms of

innovativeness.
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Figure 6.50represents the importance level entering new nsmnkgh new products
strategy in our sample. 6% of firms claim they da give importance to this strategy, and
37% announce this strategy is extremely importantthem. 7able 6.67summarizes the

effects of this strategy in terms of innovationdgp

innovativeness -
2.86

N |Mean | Sig.

not important 10 | 2,18 | ,014 266

slightly importan§ 15 | 2,61

important 36 | 2,65 261

very important 43| 2,86

extremely import| 63 | 3,03 218

Total 167 | 2,82 ' !

R

Figure 6.50: Entering new markets with new products

Importance Level N Mean Sig.

innovs >= Very important 106 2,96 ,003
< Very important 61 2,56

gen_per >= Very important 106 3,76 ,021
< Very important 60 3,56

incprod_inn  >= Very important 106 3,19 438
< Very important 61 3,06

radprod_inn  >=Very important 106 2,89 ,000
< Very important 61 2,00

prod_inn >= Very important 106 3,07 ,008
< Very important 61 2,64

process_inn  >= Very important 105 2,98 ,234
< Very important 61 2,78

mar_inn >= Very important 106 2,79 ,000
< Very important 60 2,17

org_inn >= Very important 105 3,01 ,017
< Very important 61 2,62

Table 6.67: Effect of entering new markets with newducts

Findings reveal that firms, which indicate entermeyv markets with new products as at
least very important, are strongly more innovativen other ones; and these firms are better
in every innovation type as well, except incremermgeoduct innovations and process
innovations. The results are reasonable since medupt development necessitates radical

product innovations rather than incremental produabvations.
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Figure 6.51 exposes how much resource (money) is allocatedirbys for new
technology development. 13% of firms claimed therbt allocate any, and 10% announced
they allocated very much resourdable 6.68summarizes the effects of this strategy in terms

of innovation types.

innovativeness Eroe  malite
[ mnukrate mmech VY™ e
oOverymch much 320
N Mean | Sig. 10% 1%
none 21 2,06 | ,000 293
a little 45 | 2,64
moderate 54 | 2,93 264
much 31| 3,20
very much 16 | 3,25 206
Total 167 2,83 ' ‘
1% 1 2 3 4 5
Figure 6.51: Developing new technology
Resource
Allocated N Mean Sig.
innovs >= much 47 3,22 ,000
< much 120 2,67
incprod_inn >= much 47 3,50 ,006
< much 120 3,02
radprod_inn  >= much 47 2,97 ,023
< much 120 2,41
prod_inn >= much 47 3,28 ,003
< much 120 2,78
process_inn  >=much 47 3,37 ,000
< much 119 2,74
mar_inn >= much 46 2,88 ,023
< much 120 2,45
org_inn >= much 47 3,31 ,000
< much 119 2,71

Table 6.68: Effect of developing new technology

Findings reveal that firms which allocate much asrenresource for developing new
technology are strongly more innovative than othregs; and these firms are better in every
innovation types as well. This fact fortifies thepected positive relationship of technology
development and innovativeness.

Figure 6.52highlights how much resource (money) is allocdigdirms for improving
their own current technology. 4% of firms claimytdid not allocate any, and 8% announced
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they allocated very much resourd@ble 6.69summarizes the effects of this strategy in terms

of innovation types.

innovativeness Eroe  malte [
I —— very mech | 347
mveymch mech 3
N Mean Sig. % %
none 6 2,52 ,000 % noderate 274
a little 33 2,38
moderate 50 2,74 alitle 23
much 63 3,04
very much| 14 3,47 nore 250
Total 166 2,83 i ‘
% 1 2 3 4 5
Figure 6.52: Improving its own current technology
Resource
Allocated N Mean Sig.
innovs >= Much 77 3,1141 ,000
< Much 89 2,5923
incprod_inn >= Much 77 3,5108 ,000
< Much 89 2,8727
radprod_inn  >= Much 77 2,7857 ,078
< Much 89 2,3933
prod_inn >= Much 77 3,2169 ,000
< Much 89 2,6809
process_inn  >= Much 76 3,2395 ,000
< Much 89 2,6539
mar_inn >= Much 76 2,7283 ,102
< Much 89 2,4449
org_inn >= Much 77 3,2496 ,000
< Much 88 2,5795

Table 6.69: Effect of improving its own currentheology

Findings reveal that firms which allocate much asrenresource for improving their
own current technology are strongly more innovativen other ones; and these firms are
better in every innovation types except marketimgpovations. Also, these firms are
significantly better for incremental product inntweas rather than radical products
innovations, which is quite acceptable verdict ali.w

Figure 6.53 reports how much resource (money) is allocated cbgnpanies for
improving technologies developed by other firms%28f firms claim they did not allocate
any, and 4% announce they allocate very much resoufhe difference between the

innovativeness levels of firms is not significaot this strategy except between allocating
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none and very much resourcBable 6.70summarizes the effects of this strategy in terins o

innovation types.

innovativeness mroe malite
J noderate g much very mh 3

@very meh much 2%
N Mean Sig. D%
none 26 | 2,61 | ,265 157 modkrate b8
a little 49 2,88
moderate 40 2,88 alitle 288
much 25 2,94
very much 7 3,17 nore 261
Total 167 2,83 ' ‘
2% 1 2 3 4 5

Figure 6.53: Improving technologies developed heofirms

Resource
Allocated N Mean Sig.

innovs >= Much 32 2,99 ,212
< Much 135 2,79

incprod_inn >= Much 32 3,44 ,088
< Much 135 3,09

radprod_inn  >= Much 32 2,69 ,595
< Much 135 2,54

prod_inn >= Much 32 3,13 ,191
< Much 135 2,87

process_inn  >= Much 32 3,25 ,040
< Much 134 2,83

mar_inn >= Much 32 2,49 ,673
< Much 134 2,59

org_inn >= Much 32 3,09 ,193
< Much 134 2,83

Table 6.70: Effect of improving technologies dey&d by other firms

Findings reveal that firms which allocate much ooren resource for improving
technologies developed by others, are not morevatne than other firms; these companies
are better only for process innovations and incréaigroduct innovations at=90% level.
Therefore, utilization and improvement of othernf® technologies is unfavorable for
innovative capability.

Figure 6.54presents how much resource (money) is allocatéfrng for utilization of
technologies developed by other firms. 19% of fictasm they did not allocate any, and 5%
announce they allocate very much resource. Therdiitce between the innovativeness levels
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of firms is not significant for this strategyable 6.71summarizes the effects of this strategy

in terms of innovation types.

innovativeness

mnoe W alitle

prudde gmech VO™ 32

@ verymch mch 286

N Mean Sig.
none 31| 2,95 ,??28 > 19 noderate 2173
a little 48 | 2,71
moderate 40 | 2,73 alitle 27
much 40 2,86
very much 8| 3,29 none 2%
Total 167 2,83 ' ‘
2% 1 2 3

Figure 6.54: Usage of technologies developed bgrdthms

Resource
Allocated N Mean Sig.

innovs >= Much 48 2,93 ,288
< Much 119 2,78

incprod_inn  >= Much 48 3,25 ,458
< Much 119 3,12

radprod_inn  >= Much 48 2,64 ,692
< Much 119 2,54

prod_inn >= Much 48 3,00 517
< Much 119 2,89

process_inn  >= Much 47 3,11 ,124
< Much 119 2,84

mar_inn >= Much 48 2,59 ,888
< Much 118 2,56

org_inn >= Much 48 3,03 221
< Much 118 2,82

Table 6.71: Effect of usage of technologies devetiopy other firms

Findings indicate firms which allocate much or maesource for utilization of
technologies developed by other firms, are not niomevative than others; these firms are
not even significantly better for any innovatiopég. Therefore, utilization of other firms’
technologies is unfavorable for innovative cap&pili

On the other hand, investment decisions of top mpama&nt have also an undeniable
impact on innovativeness. “Is the main expectafioancial return or strategic importance
while deciding on an investment?” The answer istesl to the firms’ short and long-term

expectationsFigure 6.55illustrates the main factors.
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innovativeness @ Qnpletely Financial
i Firancial Conpletely Srategical |2%
mEcheqd ]
B Sraegedl .
[0 Gonpletely Sratecical Srategica 2.8
N [Mean | Sig. % 10%
Completely Finar] 16 | 2,21 |,048
e 1% Baheqd e
Financial 251 2,82
Both equal 63 | 2,90 Financia .82
Strategical 48 | 2,85
Completely Stratd 15 | 2,95 Qonpletely Firancial 22
Total 167 | 2,81 ' ‘
3% 1 2 3 4 5

Figure 6.55: Investment decision

25% of firms claim they look for financial returnhile making an investment decision,
and 66% announce they emphasize strategic impertahbe difference between the
innovativeness levels of firms is significant forigt strategy. Thus, firms which look after
completely financial return are less innovativi@b/e 6.72summarizes the effects of this

strategy in terms of innovation types.

Investment
Decision N Mean Sig.

innovs >= Both equal 126 2,89 ,042
< Both equal 41 2,58

incprod_inn  >= Both equal 126 3,21 ,140
< Both equal 41 2,93

radprod_inn  >= Both equal 126 2,60 ,332
< Both equal 41 2,35

prod_inn >= Both equal 126 2,97 ,148
< Both equal 41 2,70

process_inn  >= Both equal 125 3,00 ,021
< Both equal 41 2,57

mar_inn >= Both equal 125 2,61 ,338
< Both equal 41 2,42

org_inn >= Both equal 125 2,95 ,075
< Both equal 41 2,62

Table 6.72: Effect of investment decisions

Findings reveal that firms which consider mostlyatggic importance while making
investment decisions are more innovative than etteerd these firms are especially better in
process innovations and organizational innovations.

Accordingly, all of the discussed managerial sgi@e indicate that top management has
critical role on innovative capability of firms. @erally, business and financial decisions are

taken by top managers, also short and long-terategfies and actions plan are decided by
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them. Therefore, top managers’ experience and &éduackevel are vital factors influencing
these strategic decisiongable 6.73depicts the career backgrounds of top managershaend
differences in terms of innovation typeSgure 6.56reports the dispersion of top managers’

career background and related innovativeness level.

Top managers career
background N Mean Sig.

innovs Production/procurement 103 2,70 , 107
Finance 16 3,17
R&D 22 3,03
Marketing/Sales 26 2,84
Total 167 2,81

incprod_inn Production/procurement 103 3,03 ,284
Finance 16 3,42
R&D 22 3,42
Marketing/Sales 26 3,17
Total 167 3,14

radprod_inn Production/procurement 103 2,28 ,005
Finance 16 2,88
R&D 22 3,41
Marketing/Sales 26 2,65
Total 167 2,54

prod_inn Production/procurement 103 2,73 ,018
Finance 16 3,20
R&D 22 3,42
Marketing/Sales 26 2,95
Total 167 2,90

process_inn Production/procurement 103 2,87 ,872
Finance 16 2,98
R&D 21 3,05
Marketing/Sales 26 2,82
Total 166 2,90

mar_inn Production/procurement 102 2,35 ,002
Finance 16 3,38
R&D 22 2,90
Marketing/Sales 26 2,62
Total 166 2,56

org_inn Production/procurement 102 2,83 ,623
Finance 16 3,13
R&D 22 2,74
Marketing/Sales 26 2,97
Total 166 2,87

Table 6.73: Effect of top managers’ career backgou

W Production/procurement
W Finance 2|84
W R&D
W Marketing/Sales
16% 3,03
13% 3,17
2,70
61%
10% ° ‘
1 2 3 4 5

Figure 6.56: Top managers’ career background dateteinnovativeness levels
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61% of top managers have production/procuremenkdsaand, 10% come from
finance, 13% from R&D and 16% from marketing/salése one-way ANOVA points out
that there is significant difference regarding topnagement education background only for
radical product and marketing innovations. Henog, managers with R&D and finance
background are more innovative than productionfm@ment/marketing/sales background.

To be more precise, a comparison between R&D amatuygtion/procurement
background reveal that top managers from R&D agaitantly more innovative. These
managers give especially more importance to radicatluct and marketing innovations
(Figure 6.57).

Top managers —

background N Mean | Sig.
innovs Production/procurer] 103 | 2,70 [ ,099 | Mirors

R&D 22 | 3,03 i ! Wincprod i
incprod_inr Production/procurey 103 | 3,03 ,108 E% Dradprgd_mn

R&D 22 | 3,42 Mot m .

- - Dprocess_mn

radprod_ini Production/procureryf 103 | 2,28 ,001 E e inn

R&D 22 | 341 Worg i
prod_inn  Production/procurery 103 | 2,73 ,003

R&D 22 | 3,42 &
process_ini Production/procurey 103 | 2,87 ,491 E :’

R&D 21| 3,05 2 ]
mar_inn Production/procurey 102 | 2,35 ,038 ‘E

R&D 22 | 2,90 g
org_inn Production/procurery 102 | 2,83 ,690 E

R&D 22 | 2,74

I T T T

1,00 100 3,00 4,00 4,00

Figure 6.57: Top managers’ career background casgrafor innovativeness

Findings support the close relationship betweenageanal strategies and innovations;
similarly, organizational culture is also importént innovativeness as previous drivers of
innovativeness model analyses proved. Therefoffegiadfwritten firm procedures such as
organization handbook and new product developmeoctments are also useful indicators to
assess firm’s tendency towards innovativeness.

Figure 6.58presents the effect of existence of organizatiandbook in a company in
terms of innovativeness. Fortunately, 81% of firmsour sample have an official written
organization handbook. The findings support thamd$i with such a handbook are

significantly more innovative (p<0.01) that othignfs.
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innovativeness

Hyes @O

19%

N Mean
yes 136 | 2,93
no 32 | 2,33
Total | 168 | 2,81

Sig.
,000

81%

no 233
yes R.93
1 2

3

4 5

Figure 6.58: Effect of existence of organizationditzook to innovativeness

Correspondingly Figure 6.59demonstrates the effect of existence of officiaitten

handbook in a company for new product developmentqaiures in terms of innovativeness.

64% of firms in our sample have an official writtsi?D handbook, the findings support that

firms with this handbook are significantly more avative (p<0.01) than other firms.

innovativeness
e Eyes @O
no 250
N Mean [ Sig. >
yes 108 2,99 ,000
no 60 | 2,50 yes 2%
Total 168 2,81 64%
1 2 3
Figure 6.59: Existence of NPD procedures
MEPD
handhook Il Mean Sin.
innovs YES 1] 2,50 00
no 108 2849
oen_per YES a4 342 03
no 108 378
incprad_inn Yas 1] 2,66 00
no 108 3,41
tadprod_inn YES 1] 2,148 L6
no 108 278
prod_inn =k 1] 2,46 00
no 108 316
process_inn Yas a4 2 56 L0002
no 108 3,049
mar_inn yes B0 241 206
no 107 2 Fd
arg_inn yes B0 2,84 002
no 107 2,05

Table 6.74: Effect of existence of NPD proceducemhovativeness
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Table 6.74examines the NPD handbook effect with studenstt-teéindings reveal that
existence of such procedures makes a positivefisigni difference for all of the innovation
types except marketing innovation.

Thus far, innovation outputs such as acquired pstgpatent applications, design
registrations, trademark registrations, etc. havtebeen analyzed yet. However, it is known
that innovation performance can also be measuredumybers of patented or patentable
process and products, copyrights, trademarks,t@ddw productc launched on the market.

The discussion in the section on literature revgminted out that these innovation
outputs are important factors in order to compbeedreativity and innovative performance,
as well as in order to keep the competitive adygntabtained by newly developed products
and processesigure 6.60exposes how the firms those have at least onetpdiféerentiate

from other firms in terms of various innovationteria.

Patent N Mean Sig.
innovs >=1 25 3,18 ,003
<1 63 2,62
gen_per >=1 25 3,97 ,002 Patent
<1 63 3,61 m>=1
incprod_inn  >=1 25 3,25 ,309
<1 63 3,02
radprod_inn  >=1 25 3,36 ,004
<1 63 2,46
prod_inn >=1 25 3,30 ,027
<1 63 2,79
process_inn >=1 25 3,18 ,068
<1 62 2,74
mar_inn >=1 24 2,99 ,014
<1 63 2,34
org_inn >=1 25 3,19 ,011
<1 63 2,62

Figure 6.60: Effects of patents

Only 28% of firms in the sample possess at least matent; however only 88 firms
announced this information, thus almost half ainBrdid not. The results imply that patents
are critical indicators to reveal firms innovatieapability. Firms which have at least one
patent are more innovative and have better geper&drmance. These firms perform better at
every innovation type as well, except incrementaldpct innovation; and this is reasonable

since patents are taken generally after radicalymbinnovations.

169



Very similar results are obtained when the saméysisaapplied for patent application.
Figure 6.61indicates that firms which have at least one omg@atent application (28%)
are more innovative (except incremental product pratess innovations) and have better

general performance.

Patent
Application N Mean Sig.
innovs >=1 24 3,30 ,000
<1 62 2,62
gen_per >=1 24 3,96 004 Patent Application
<1 62 3,61
incprod_inn  >=1 24 3,35 ,156
<1 62 3,03
radprod_inn >=1 24 3,60 ,000
<1 62 2,42
prod_inn >=1 24 3,45 ,002
<1 62 2,78
process_inn >=1 24 3,08 ,226
<1 61 2,77
mar_inn >=1 23 3,25 ,001
<1 62 2,34
org_inn >=1 24 3,38 ,000
<1 62 2,57

Figure 6.61: Effects of patent applications

Figure 6.62 depicts how the firms those have at least onegdesegistration

differentiate from other firms in terms of variomgovation criteria.

Design
Registration| N Mean Sig.
INNovs >=1 16 3,49 000 Design Registration
<1 67 2,61 m>=1
incprod_inn >=1 16 3,67 ,007 19%
<1 67 2,99
radprod_inn >=1 16 3,50 ,006
<1 67 2,51
prod_inn >=1 16 3,60 ,001
<1l 67 2,79
process_inn >=1 16 3,56 ,001
<1 66 2,65
mar_inn >=1 16 3,38 ,001
<1l 67 2,36
org_inn >=1 16 3,41 ,002
<1 67 2,62

Figure 6.62: Effects of design registrations
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Only 19% of firms in the sample possess at least dgsign registration. The results
imply design registrations are also important iratoaxe performance indicators to disclose
firms’ innovative capability. It is seen that firmisat have at least one design registration are
more innovative in every innovative type.

Figure 6.63illustrates how the firms those have at least oadeimark registration

differentiate from other firms in terms of variomgovation criteria.

Trademark
Registration] N Mean Sig.
innovs >=1 51 3,03 ,002
<1 B<l1
_ _ 36 249 Trademark Registration
incprod_inn >=1 51 3,24 ,148 m>=1
<1 36 2,94
radprod_inn >=1 51 2,88 ,166
41%
<1 36 2,47
prod_inn >=1 51 3,09 ,092
<1 36 2,75
. — 59%
process_inn >=1 51 3,18 ,002
<1 35 2,49
mar_inn >=1 51 2,87 ,003
<1 36 2,16
org_inn >=1 50 2,98 ,048
<1 36 2,55

Figure 6.63: Effects of trademark registrations

59% of firms in the sample possess at least ordeitnark. The results imply that
trademark registrations are also innovative peréoroe indicators to unveil firms’ innovative
capability. It is seen that firms which have atsleane trademark are more innovative
especially at process, marketing and organizatiomalvations.

Figure 6.64highlights how the firms those have at least oseful model differentiate
from other firms in terms of various innovationteria.

Only 22% of firms in the sample possess at leastuseful model. The results imply
that useful models are also innovative performainckcators to reveal firms’ innovative
capability. It is seen that firms that have at lease useful model are more innovative
(p=0.01), especially at radical product innovatiofey have also higher innovative

performance for process and marketing innovations80% significance level.
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Useful
Model N Mean Sig.
innovs >=1 19 3,24 ,010
<1 68 2,71
incprod_inn >=1 19 3,46 ,087
<1 68 3,04
radprod_inn >=1 19 3,55 ,005
<1 68 2,60
prod_inn >=1 19 3,49 ,009
<1 68 2,86
process_inn >=1 19 3,27 ,058
<1 67 2,77
mar_inn >=1 18 3,00 ,074
<1 68 2,47
org_inn >=1 19 3,11 ,118
<1 68 2,72

Useful Model

m>=1

Figure 6.64: Effects of useful model

Although patenting is the most significant meansineéllectual property protection,

substitute protection manners such as secrecyeattitime are also used by a majority of

firms in diverse sectorsFigure 6.65 presents how firms those use efficiently the time

advantage while passiong on production before tbempetitors, differentiate from other

firms in terms of various innovation criteria.

Time
Advantage N Mean Sig.
innovs >= efficient 71 2,98 ,058
< efficient 82 2,72
gen_per >= efficient 71 3,79 ,027
< efficient 81 3,59
incprod_inn >= efficient 71 3,15 ,940
< efficient 82 3,16
radprod_inn >= efficient 71 2,99 ,001
< efficient 82 2,25
prod_inn >= efficient 71 3,08 ,084
< efficient 82 2,79
process_inn >= efficient 71 3,00 ,415
< efficient 82 2,86
mar_inn >= efficient 71 2,87 ,006
< efficient 81 2,37
org_inn >= efficient 71 2,99 372
< efficient 82 2,84

46%

. | not efficient
Time Advantage

| efficient

Figure 6.65: Effects of effective usage of time atage
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46% of firms in the sample use efficiently time adiage by passing to production
before competitors. The results imply that thistetgy is an also innovative performance
indicator to expose firms’ innovative capability.id seen that firms that use time advantage
have better performance and they are more inna/gpw0.1) especially at radical product
and marketing innovations.

Figure 6.66represents how firms those use secrecy stratdtpratitiate from other

firms in terms of various innovation criteria.

Secrecy N Mean Sig.
innovs >= efficient 75 3,07 ,002
< efficient 82 2,65
gen_per >= efficient 75 3,88 ,000 Secrecy B not efficient
< efficient 81 3,50 m efficient
incprod_inn  >= efficient 75 3,23 ,401
< efficient 82 3,09
radprod_inn  >= efficient 75 2,85 ,032 48%
< efficient 82 2,37
prod_inn >= efficient 75 3,08 ,084
< efficient 82 2,79 S2%
process_inn  >= efficient 75 3,13 ,023
< efficient 81 2,76
mar_inn >= efficient 74 2,84 ,015
< efficient 82 2,41
org_inn >= efficient 75 3,20 ,000
< efficient 82 2,63

Figure 6.66: Effects of effective secrecy strategy

48% of firms in the sample use efficiently secrstrategy which is an also innovative
performance indicator to expose firms’ innovatiapability. Firms which use secrecy have
better performance and are more innovative (p<@specially at radical product, process,
organizational and marketing innovations.

Finally, existence of R&D department is anotheralifactor to determine the
innovativeness level of a firm. In order to emphasihe importance of R&D, a statistical
analysis using number of R&D employees is appBaking the assumption of existence of at
least five R&D employees signifies existence of&DRdepartment in company, the possible
effects of R&D department in a firm on innovativeags examined with using student t-test

analysis Figure 6.67.
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R&D
employee N Mean Sig.
innovs >=5 54 3,10 ,003
<5 78 2,65 Murber of R&D employees
gen_per >=5 54 3,84 ,004 M Walid 123
<5 78 3,56 Miz=ing 26
incprod_inn  >=5 54 3,44 ,014 Mean 5.a7
<5 78 2,99 hedian 3,00
radprod_inn >=5 54 2,68 ,811 M aximum o5
<5 78 2,62
prod_inn >=5 54 3,14 ,101
<5 78 2,84
process_inn >=5 54 3,29 ,001
<5 78 2,70
mar_inn >=5 54 2,80 ,107 R&D employees g5
<5 78 2,48
org_inn >=5 53 3,17 ,002
<5 78 2,60 41%
inno_per >=5 54 3,77 ,029
<5 78 3,51
pro_per >=5 54 4,00 ,261
59%
<5 78 3,88
mar_per >=5 54 4,06 ,050
<5 78 3,81
fin_per >=5 54 3,53 ,002
<5 77 3,04

Figure 6.67: Effects of R&D employees

The average of R&D employees in our sample is asesen (133 firms gave this
information and 36 firms didn’t), but it is seematithere are a few companies that employ
many R&D personnel (maximum is 85) since the mediamly three. Similarly, the pie chart
indicates that only 41% of firms in the sample hexare than five R&D employees.

It is shown that firms having at least five R&D doyees have better general,
innovative, marketing and financial performance Qi®5) and they are more innovative
(p<0.01) especially at incremental product, pro@ssorganizational innovations. Therefore,
this finding unveils the importance of R&D acties in companies.

As a summary, both primary determinants of inn@ratand supplementary features
which contribute to firm’s innovative capability earexamined, and their effects on
innovativeness are discussed. The findings poihtlmiimportance of managerial strategies,
top managements decisions and official organizatemdbooks on innovative capability of a
firm. Also, the effects of various innovation outpinave been analyzed and their reliability

as an innovation output measure is supported.
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CHAPTER 7

SYNTHESIS

7.1 Sectoral Differences

Previous analyses have embraced the whole firmteansample without considering
sectoral differentiations. Whereas, each sectoritsaswn conditions, strategies, needs and
sources; therefore innovation tendency of a firm dacriminate seriously according to the
sector it belongs. In this section, sectoral dédferes in terms of innovative capabilities will
be explored not only using statistical tests bsib @ata visualization techniques.

Firstly, as previous findings revealed, innovatees is significantly positive related
with number of employee in a firm. It is possibéedategorize number of employees in two
ways: according to their education level and witiebhwhite collar definition.

Blue collar work may be skilled or unskilled, anéyninvolve factory work, building
mechanical work, maintenance or technical insialtat The white-collar worker, by contrast,
performs non-manual labor often in an office; afftesperforms labor involving customer
interaction, entertainment, retail and outside saleanagement, finance, planning and the
like (These definitions are taken from wikipedia).

According to educational classification, employeas grouped such as elementary
school, high school and university degre@abl/e 7.1reports classifications of number of
employees. It is seen that 61% of white collar woskhave university degree, 34% high
school and 4% elementary school. Similarly, 46%blofe collar workers have elementary
school degree, 51% high school and 3% universitg gercentage of white collar worker is
29% on average, and finally 20% of workers haveensity degree on average.
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Employees Classification hdaximurm llean

Elementary School (White Caollar) B2 352
% of Elermentary School Mhite Collar) 100 04
High School (hite Collar) 457 23,20
% of High Schoal (White Callar) 1,00 34
Lniversity (WWhite Collar) 709 40 76
% of University (White Collar) 1,00 1
Elementary School (Blue Collar) 1093 85 b5
% of Elementary School (Blue Collar) 1,00 Ab
High School (Blue Collar) g28 102 48
% of High School (Blue Collar) a2 a1
Lniversity (Blue Callar) 155 B 5h
Y of University (Blue Callar) b O3
Total White Collar 1590 a1.33
Total Blue Collar 7613 27B 50
% of White Collar 1,00 29
Total University YWorker /a3 47 54
% of Tatal University YWorker 7B 20

Table 7.1: Descriptive statistics for employee sifésations

Figure 7.1depicts the distribution of education levels adoay the sectors. Chemical
sector has higher percentage of employees withewsity degree (33.3%), while textile has
the lowest percentage (11.3%). Similarly, textibes hhigher percentage of employees with
elementary school degree (45.6%), while chemicdl damestic appliances sectors have the

lowest percentage (22.2% and 22.6%, respectively).

O Elementary

60 B High School |
O University
40 1
X
20 1+
0 T T T T T
Automotive Textile Chemical Metal Dom.Appliance Machinery

Figure 7.1: Distribution of education levels of doyges according to sectors
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Figure 7.Z2illustrates the similar distribution of educatimvel among both white and
blue collar worker at each sector. Consequentitiléeand machinery sector firms in the
sample have lowest qualified workers according doication level, while chemical and

domestic appliances sectors firms have highesifepgalvorkers on average.

O Elementary White Collar O Elementary

B High School 80 B High School
O University 0 University

[

20 4 20 4

Blue Collar

80

]

T T T T
Automotive Texile Chemical Metal Dom.Appliance  Machinery Automotive Textle Chemical Metal Dom.Appliance  Machinery

Figure 7.2: Distribution of education levels amdragh blue/white collar workers

Table 7.2examines the sectoral differentiations of emplsyegalifications by using
one-way ANOVA tests. Findings reveal that thersignificant difference between workers’
education profile at sectors; except universityrdegpercentage among blue collars. As a
whole, textile has lowest qualified workers, anérmiical sector has highest. 46% of chemical
sector employees are white collar, and 29% of timkawve university degree (both highest
among sectors).

Finally, Figure 7.3and Table 7.3report the distribution of white collar employees
according to their department at each sector. distsibution is generally similar, and most of
the white collar employees work in operations. Hwerage percentage of R&D workers
among all white collars in a sector is approximafed%.

The analysis about R&D employees in previous sedtidicated that firms those have
at least five R&D employees have better generabovative, marketing and financial
performance (p<0.05) and are more innovative (EROdspecially at incremental product,
process and organizational innovations than otinersf Similarly, 7able 7.4also supports
this finding since firms in which percentage of R&ihite collar employees is higher than

5% among all white collars are significantly manaavative for each innovation type.
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Mean Sig.

% of Elementary automotive 26 ,03 ,077
School (White textile 30 ,10
Collar) chemical 20 ,02

metal 22 ,02

domestic appliance 12 ,02

machinery 17 ,04

Total 127 ,04
% of High School automotive 26 ,25 ,073
(White Collar) textile 30 ,45

chemical 20 31

metal 22 34

domestic appliance 12 ,30

machinery 17 ,30

Total 127 34
% of University automotive 26 72 ,001
(White Collar) textile 30 44

chemical 20 ,64

metal 22 ,63

domestic appliance 12 ,68

machinery 17 ,66

Total 127 ,61
% of Elementary automotive 26 ,38 ,007
School (Blue textile 28 .65
Collar) chemical 19 40

metal 22 42

domestic appliance 12 ,36

machinery 17 ,49

Total 124 ,46
% of High School automotive 26 ,58 ,014
(Blue Collar) textile 28 ,33

chemical 19 ,61

metal 22 ,56

domestic appliance 12 ,60

machinery 17 48

Total 124 ,51
% of University automotive 26 ,04 ,357
(Blue Collar) textile 28 ,02

chemical 19 ,06

metal 22 ,02

domestic appliance 12 ,04

machinery 17 ,03

Total 124 ,03
% of White Collar automotive 27 23 ,000

textile 28 ,23

chemical 20 ,46

metal 23 ,28

domestic appliance 13 32

machinery 17 ,28

Total 128 ,29
% of Total automotive 26 ,19 ,000
University Worker textile 29 11

chemical 20 ,29

metal 22 ,20

domestic appliance 12 ,26

machinery 17 ,23

Total 126 ,20

Table 7.2: Distribution of employees in sectorsoading to education level
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O R&D
m Operations

60 0O Marketing
0O Finance
m Other

40

X
20
0 - T
Automotive Textile Chemical Metal Dom.Appliance Machinery

Figure 7.3: Distribution of white collar workerscacding to their department

White Collars
B < of R&D
White Collars N Mean i
% of R&D 131 13 =:§; prance
% of Operation 131 37
% of Marketing 131 15
% of Finance 131 ,16
% of Other 131 ,20
Valid N (listwise) 131

Table 7.3: Distribution of white collar workers acding to their department

% of R&D
(White Collars) N Mean Sig.

innovs >=5 92 2,98 ,003
<5 38 2,49

incprod_inn >=5 92 3,27 ,100
<5 38 2,94

radprod_inn >=5 92 2,78 ,090
<5 38 2,32

prod_inn >=5 92 3,08 ,049
<5 38 2,69

process_inn >=5 92 3,12 ,002
<5 38 2,51

mar_inn >=5 92 2,74 ,060
<5 38 2,33

org_inn >=5 92 3,00 ,004
<5 38 2,42

Table 7.4: Effects of higher R&D percentage amoihgevcollar employees
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Examination of employees’ distribution in sectorglicates both workers’ profiles
(education level) and their tasks (blue/white aplignificantly differentiate. As a summary,
textile has lowest qualified and chemical has hsghgualified employees. Forthcoming
analyses are going to investigate the differendeseators in terms of innovativeness,
innovation types, firm performance and innovatietedminants.

Table 7.5demonstrates the one-way ANOVA analysis where vaheeness level of
sectors are compared, and the initial hypothesith®fmeans are equal is tested. Findings
show that although there is not a significant dédfece of innovativeness level between all

sectors, chemical and domestic appliances sub4inesiare more innovative than others.

machinery 2,71

Sectors N Mean | Sig. dom. appliance | 3,10
innovs automotive 35 2,75 ,509 1

textile 35| 2,74 metal 4
chemical 29 3,01 chemical 3,01
metal 32 2,74 .

. textile 74
dom.appliance 14 3,10
machinery 23 2,71 automotive 75
Total 168 2,81

1 2 3 4 5

Table 7.5: Innovativeness level of sectors

Table 7.6 presents the one-way ANOVA analysis where sectéealdency for
innovation types are compared, and the initial liyesis of means equality is tested.

In fact, there is not a significant sectoral distion for innovation types except
incremental innovations, where domestic appliarssgor is more innovative than others.
Also, as overall, it is understood that firms amenegrally performs incremental product
innovations (mean: 3.14), and they are least intimwéor radical product and marketing
innovations (mean: 2.56). Nevertheless, the repaiitst out that automotive sector is the least
innovative sector for radical product and marketingovations and most innovative for
organizational innovations. Textile sector is gafigrthe least innovative sector particularly
for process innovations. Metal sector is the lgasbvative sector for product and especially
for incremental product innovations. Machinery seds the least innovative sector for
organizational innovations, but it has good scéoegroduct innovations. Chemical sector is
the second best innovative sector after domestiptiaaes, and it is most innovative for
radical product innovations. Finally, domestic agptes sector is the most innovative sector

for marketing, process and (incremental) producbuations.
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Sectors N Mean Sig.
incprod_  automotive 35 3,16 ,060
inn textile 35 3,02

chemical 29 3,16

metal 32 2,88

dom. appliance 14 3,93

machinery 23 3,17

Total 168 3,14
radprod_  automotive 35 2,29 ,822
inn textile 35 2,61

chemical 29 2,79

metal 32 2,50

dom. appliance 14 2,61

machinery 23 2,63

Total 168 2,56
prod_inn  automotive 35 2,81 444

textile 35 2,86

chemical 29 3,01

metal 32 2,73

dom. appliance 14 3,38

machinery 23 2,96

Total 168 2,91
process_  automotive 35 2,93 ,308
inn textile 35 2,65

chemical 28 3,18

metal 32 2,86

dom. appliance 14 3,24

machinery 23 2,78

Total 167 2,90
mar_inn automotive 35 2,18 ,149

textile 35 2,63

chemical 29 2,86

metal 32 2,58

dom. appliance 13 2,91

machinery 23 2,42

Total 167 2,56
org_inn automotive 35 3,07 ,693

textile 35 2,83

chemical 29 3,00

metal 31 2,76

dom. appliance 14 2,75

machinery 23 2,70

Total 167 2,87

machinery

dom. appliance

metal

chemical
textile

automotive

machinery

metal
chemical
textile

automotive

machinery
dom appliance
metal

chemical
textile

autonmotive

machinery

dom appliance

metal |

chenmical
textile

autormotive

Product Inn.

[ 1296
] 3,38
2,73
3,01
2,86
2,81
1 2 3
Process Inn.

2,78

dom. appliance

]3,24

Marketing Inn.

2,42
91

2,58
2,86
2,63

Table 7.6: Sectoral differences for innovation tgype
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Table 7.7depicts the one-way ANOVA analysis, where perforogaariteria of sectors
are compared, and the initial hypothesis of themaeae equal is tested. Findings expose that
there is not a significant sectoral distinction epicfor innovative and market performance.
For instance, automotive sector has significantlghér innovative performance than

machinery whose innovative performance and marfgterformance scores are lowest.

Sectors M hlzan 5ig.
General automotive a4 307 303
Perfarmance tentile 36 3,64
shemical 24 3.0 General Performance
metal a2 372
dom. appliance 14 272 machinery ] 3,46
machinary 22 3,46 dom. appliance ] 3,72
Total 167 3,69 metal | a2
Inruae ative autamotive 34 389 RikE] ’
Performance teutile A6 361 chemical 3,77
chemical | 367 textile 3,64
metal 3z 3,54 .
dom. appliance 14 353 automotive I ‘ 87
machineny 22 3,36 1 2 3 4 5
Total 167 3,63
Production automotive a4 3,81 it ]
Performance taxtile 36 4,03
chemical '] 383
metal 32 3.9
dom. appliance 14 383
machinery 22 3.8 Financial Performance
Tatal 167 3
Warket Atomotive | 407 85 machinery ¢F SHEE
Performance textile 36 3094 dom. appliance 13,45
chemical ! 3,89 metal ) 344
metal 32 386
dom. appliance 14 385 chemical 3,55
machineny 22 3,40 textile 2,97
Total 167 3,80 .

: : g automotive 3,29
Financial automotive o3 3,29 28 I I I }
Performance tentile 36 287 1 2 3 4 5

chemical ] 385
metal H 3.
dom. appliance 14 344
machinery i 313
Total 163 3,29

Table 7.7: Sectoral differences for performancteda

The results point out that automotive sector haghdr innovative and marketing
performance, but lower production performance scQfeemical and domestic appliances
sectors are more successful than others in terriisasfcial and general firm performance.

Table 7.8exposes the one-way ANOVA analysis where innowvatatlay, sales and
exports of sectors are compared, and the initipbthesis of the means are equal is tested.
Findings show that there is significant sectoraitidction fore sales and exports, even for

innovation outlay.
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Sectors I Mean Sin.
Innovation autormotive 18 1,07 240
Outlay textile 20 1,64
L) chemical 16 2,62
metal 19 A5 .
dam. appliance 12 283 nmovation Aty (V9
rmachinery 15 29 echinery I 02
Total 100 1,41 dom appliance | 288
Sales autormotive 24 38,63 N02 metal | 045
(M€) textile 24 19,82 cherrical 262
chemical 16 37,36 textile 164
metal 15 14,49 .
dom. appliance a| 33260 auonive |m— 07
machineny 16 3,16 0 1 2 3 4
Total 104 50,60
Exporis automotive 21 6,65 J08
{Me) texdtile 26 12,85
chemical 16 8,03
rmetal 16 6,03
dom. appliance g 112,72
machinery 15 112
Total 103 16,80

Table 7.8: Sectoral differences for sales, expamtsinnovation outlay

Domestic appliances sector has significantly higlades (332M) and exports (1128),
and machinery has lowest sales (3.Z)Mand exports (10.18) on average. Similarly,
domestic appliances and chemical sectors havefisgmiy higher innovation outlay (2.8 and
2.6M€ respectively) than others. These two sectors @auned the most innovative ones at
previous analyses; therefore the results are mptising.

Table 7.9 represents the one-way ANOVA analysis where R&Dlaboration,
operational collaboration and public incentive weséipe scale is 1=no, 2=yes) of sectors are
compared, and the initial hypothesis of the meaasegual is tested. Findings indicate that
there is significant sectoral distinction for R&Blaboration and public incentive usage.

Domestic appliances and chemical sectors have high&D and operational
collaboration tendency, while machinery, textiliedametal product sectors are least
collaborative ones. Similarly, automotive and dotigeappliances sectors are used public

incentive more than others.
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Sectors N Mean Sig. R&D Collaboration
R&D _ automotive 35 1,49 ,072 machinery :?1’26
Collaboration textile 36 1,36 dom appliance | 11,71
chemical 29 1,55 metal |
metal 32 1,41 chermical 155
dom. appliancg 14 1,71 textile
machinery 23 1,26 automotive 1,49
Total 169 | 144 : 125 15 175 2
Operational automotive 35 1,91 ,299
Collaboration textile 36 1,78
chemical 29 1’93 Public Incentive
metal 32 1,78 machinery :;31,57
dom. appliancel 14 1,93 dom appliance | 11,71
machinery 23 1,83 metal |
Total 169 1,85 chemical
Public automotive 35 1,80 ,041 textile
Incentives  textile 36 | 147 automotive 1,80
chemical 29 1,55 1 1,25 1‘,5 1,‘75 2
metal 32 1,47
dom. appliance 14 1,71
machinery 23 1,57
Total 169 1,59

Table 7.9: Sectoral differences for collaboratiand public incentives

Table 7.10llustrates the one-way ANOVA analysis for firmeaffhe scale is 1=young,
2=moderate, 3=0ld), number of employee (full-tinmel @irect employees), family ownership
(the scale is 1=yes, 2=no) and ownership statessghle is 1=joint stock company, 2=limited
partnership) differences of sectors.

According to findings, it is revealed that theresignificant difference for number of
employee and ownership status. Nevertheless, dansgsgiliances and machinery industries
in our sample are relatively young. On the othendhat is possible to say that domestic
appliance and chemical sectors are generally matyfastablishments.

Domestic appliances sector has significantly highember of employees, while
machinery sector have lower on average. Firmsenctiemical sector are mostly joint stock

companies but machinery firms are mostly limitedmerships in our sample.
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Table 7.10: Sectoral differences for firm charastars

Sectors N Mean Sig.
Firm Age automotive 34 2,21 ,135
textile 29 2,07
chemical 28 2,11
metal 32 1,97 Number of Employee
dom. appliance 13 1,69 machinery [J58,41 ‘ ‘
machinery 23 1,70 dom appliance | 111508
Total 159 2,00 metal jB 130,26
Number of automotive 27 423,15 ,031 chemical 209,83
Employee textile 28 425,04 textile 425,04
chemical 18 209,83 automotive 423,15
metal 23 130,26 0 35 700 1050 1400
dom. appliance 13 | 1115,08
machinery 17 58,41
Total 126 361,81
Family automotive 35 1,31 ,132
Ownership  textile 36 1,28 Ownership Status
chemical 29 1,52 machinery f———1152
metal 31 1,29 dom. appliance | 1,29
dom. appliance 14 1,43 metal | 1,28
machinery 23 1,17 chemical
Total 168 1,33 textile 1,31
Ownership automotive 35 1,20 ,053 automotive 20
Status textile 36 1,31 ‘
1 1,25 15 1,75 2
chemical 29 1,14
metal 32 1,28
dom. appliance 14 1,29
machinery 23 1,52
Total 169 1,28

Table 7.11presents the one-way ANOVA analysis for existentenritten official

strategic plan (the scale is 1=yes, 2=no0), offieiatten organization handbook (1=yes, 2=no)
and official written handbook for new product demhent procedures (l=yes 2=n0)
differences of sectors.

Previous analyses about them have already shovae thetten handbooks have key
importance in terms of innovative capability of iamf. Findings of sectoral comparison
expose that there is a significant sectoral difitnc for existence of all of the three

organizational documents.
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Sectors N Mean Sig.
Written automotive 35 1,26 | ,000 Written Strategical Plan
Strategical textile 36 1,72 machinery ‘ ‘ 11,65
Plan chemical 29 1,31 dom. appliance |
metal 32 1,53 metal
dom. appliance 14 1,21 chemical
machinery 23 1,65 textile 172
Total 169 1,47 automotive
Organization automotive 35 1,03 ,000 1 1,25 15 1,‘75 2
Handbook  textile 36 1,50
chemical 29 1,10
metal 32 1,13 NPD Handbook
dom. appliance 14 1,07 machinery 1,35
machinery 23 1,22 dom. appliance [ 1,07
Total 169 1,19 metal | 1,38
NPD automotive 35 1,17 ,000 chemical
handbook textile 36 1,69 textile 1,69
chemical 29 1,28 automotive
metal 32 1,38 ‘ ‘
. 1 1,25 1,5 1,75 2
dom. appliance 14 1,07
machinery 23 1,35
Total 169 1,36

Table 7.11: Sectoral differences for organizatia@wduments

The results indicate that firms in the domesticliappes are significantly better in
generating organizational documents and handbdok®mntrast, textile, machinery and metal
sectors have a long way to go in order to possesableshed organizational written
documents. Not surprisingly, these three sect@sher least innovative ones in our sample.

Table 7.12 depicts the one-way ANOVA analysis for existence mbduction
investment or plan within five year in other couedr (the scale is 1=yes, 2=no), and
importance of production cost strategy (1=stronghymportant, ..., 5=strongly important)
differences in sectors.

Findings of sectoral comparison show that thersigsificant sectoral distinction for
these production strategies. Firms in textile, nraaty and metal sectors have so little interest
to perform production investment in other countrialso, these sectors (especially textile)
focus on production cost reduction as a manufawjustrategy. This strategy, opposing to
product differentiation in the market, has negaimpact on innovativeness.
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Abroad Production Investment
[ I
Sectors N Mean Sig. machinery | ‘ 11,83
Production automotive 35 1,49 | ,019 dom. appliance | 11,6
Investment  textile 36 | 1,67 metal 181
in Other chemical 29 1,52 chemical
Country metal 32 1,81 textile
dom. appliance 14 1,64 automotive ‘ | |
machinery 23 | 1,83 1 125 15 175 2
Total 169 1,65
Production automotive 35 4,31 007 Importance of Production Cost
Cost textile 36 4,66 machinery | 435
chemical 29 4,30 dom. appliance ]
metal 32 4,46 metal
dom. appliance 14 4,16 chemical
machinery 23 4,35 textile 4,66
Total 169 4,40 automotive

4 4,25 4,5 4,75 5

Table 7.12: Sectoral differences for productioatsiyy

Table 7.13reports the one-way ANOVA analysis where humaritagmrganizational
capital and internal resistance to innovations §tele is 1=great barrier, 5=not a barrier) of

firms in different sectors are compared, and thigalnrhypothesis of the means are equal is

tested.

Sectors N Mean Sig. r'um an C?p'tal
Human automotive 35 3,68 575 machinery 13,45
Capital textile 36 3,56 dom. appliance ] | | ] 3,67

chemical 29 | 3,77 metal | 35

metal 32 3,59 chemical 3477

dom. appliance 14 3,67 textile 35

machinery 23 3,45 autormotive 368

Total 169 3,62 ' ‘ ‘ ‘
Organizational automotive 35 3,46 ,294 ! 2 3 4 >
Capital textile 36 | 3,26

chemical 29 3,58

metal 32 3,36 Organization Capital

dom. appliance 14 3,77 machinery 7 3,18

machinery 23 3,18 dom. appliance ] 13,77

Total 169 3,41 metal | 3,36
Internal automotive 34 3,68 1927 chermical 358
Resistance textile 36 3,60 textile 326

chemical 29 3,62 i

automotive 3’46

metal 32 3,70 ‘ ‘

dom. appliance 14 | 381 1 2 8 4 5

machinery 23 3,78

Total 168 3,68

Table 7.13: Sectoral differences for intellectusgpital and internal resistance
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Findings report that there is not a significantteed distinction for intellectual capital

and internal resistance of firms in sectors. Howeitdas found that most successful sectors

domestic appliances and chemical have higher hiandrorganization capital as well.

Table 7.14indicates the one-way ANOVA analysis where firmattgies about market

focus and resource allocation for developing tetdgies in different sectors are compared,

and the initial hypothesis of the means are equaésted. Findings of sectoral comparison

confirm that there is a significant sectoral distion particularly for new product

development for current market and improvementuofent technology strategies.

Sectors N Mean Sig.
Small automotive 35 3,29 ,290
modifications textile 36 3,58
for products  pemical 29 3,55
in the current
market metal 31 3,42

dom. appliance 14 3,64

machinery 23 2,87

Total 168 3,39
New product  automotive 35 3,51 ,019
for current textile 36 4,17
market chemical 29 4,14

metal 32 3,88

dom. appliance 14 4,43

machinery 23 3,43

Total 169 3,89
Developing automotive 35 291 494
new textile 35 2,66
technology chemical 29 3,03

metal 32 3,03

dom. appliance 14 3,07

machinery 23 2,57

Total 168 2,87
Improving automotive 35 3,49 ,029
current textile 34 3,00
technoogy  chemical 29 | 3,62

metal 32 3,16

dom. appliance 14 3,64

machinery 23 2,96

Total 167 3,29

New product in current market
] ]

machinery 13,43
dom. appliance ] | | ]4,43
metal ] ,88
chemical 4,14
textile 4,17
automotive 3,51
1 2 3 4 5

Develoing new technology

machinery :;:IZ.N
dom. appliance ] 3,07
metal | 303
chemical 3,03
textile 2,66
automotive 2,91
1 2 3 4 5

Improving current technology

mechinery [ 1296
dom appliance | ] 3,64
metal | 316
chemical 3,62
textile 3,00
autonotive 3,49
1 2 3 4 5

Table 7.14: Sectoral differences for market strateg

The results point out that firms of domestic appies sector allocate significantly more

resource for improving current technology and depelg new product in current market; in
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addition, these firms allocate also more resouncaéveloping new technology and they are
better at making small modifications for produatscurrent market. Chemical sector firms
come second in these market strategies. In contregtal, machinery and textile sector firms
have rather unsuccessful scores for them.

Table 7.15illustrates the one-way ANOVA analysis where quedif employees in
sectors are compared, and the initial hypothesth@®imeans are equal is tested. Findings of
sectoral comparison confirm that there is a sigaift sectoral distinction for percentage of

white collar employees and percentage of univedgyree employees.

Percentage of white collar employees

machinery

Sectors N Mean Sig. dom. appliance |
Percentage of automotive 27 23 1000 metal

white collar textile 28 23 chemical 0,46
employees chemical 20 46 textile
metal 23 28 automotive
dom. appliance 13 32 6 o‘,z 04 06 08 1
machinery 17 ,28
Total 128 29 Percentage of university employees
Percentage of automotive 26 19 ,000 machinery | 0,23
university textile 29 11 dom. appliance 0,26
degree chemical 20 ,29 metal | Uy
employees metal 22 20 chemical 0,29
dom. appliance 12 26 textile
machinery 17 23 automotive 0,19
Total 126 ,20 r; o‘,z 04 06 08 1

Table 7.15: Sectoral differences for qualified emyples

The results point out that chemical sector emplogse qualified workers than other
sectors. The percentage of white collar employees the percentage of employees those
have university degree are both highest in chensiealor. Domestic appliances sector firms
are just behind in these qualified employees péages. In contrast, textile firms have rather
unqualified workers. It is reasonable that chemioahs employ more qualified employees
since tasks in that sector demand more speciaizamnd qualification.

As a summary, the analyses reveal innovation terydeh a firm can differ seriously
according to the sector it belongs. All of the firgk about sectoral differences reveal that
domestic appliances and chemical sectors are signify more innovative than other sectors,
while metal, machinery, and textile sectors arel¢last innovative ones. The determinants of

innovations are also more convenient in domestitiapces and chemical sectors as well.
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Figure 7.4visualizes sectors and innovativeness level aidin the same chart (y axis
is innovativeness and x axis is sectors). The esrdllustrate firms according to their age
(colors: red=old, yellow=moderate, green=young) #uair size (size of circles). The numbers
in the circles mean there are multiple firms in slaene location, and color of these circles are
white due to this conflict.

This visualization supports the fact that domeappliances and chemical sectors are
the most innovative sector on average, and textilefal and machinery are the least
innovative ones. Furthermore this graphic also fgsoomut machinery sector generally consists
of small and young firms in our sample. In metaidtse young firms are significantly more
innovative than old firms, but in domestic applies@nd automotive sectors, older firms are

more innovative. In metal and textile sector, firsize has no significant effect on

innovativeness.
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Figure 7.4: Comparison of innovativeness levelseators
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7.2 Synopsis

The innovativeness model of this thesis has incui® phases which are drivers of
innovativeness model and performance model of iation. The drivers of innovativeness
model is about how innovations are born at firmeleand how innovation determinants
constitute the innovative capabilities of companies

On the other hand, the performance model of innowais about how innovative
capability of a firm influences firm performance,hether there is really a positive
relationship between realized innovations and fmmnovative, production, marketing and
financial performance. More clearly, it is aboutwhannovation capabilities of firms can
predict their performance level.

In previous chapter, descriptive and statisticallyses are performed in order to reveal
the relationships between innovation determinantgvativeness and firm performance. The
initial hypotheses of the discussed models are talsted. In this chapter, the results of these
analyses will be briefly summarized.

Firstly, findings of performance model of innovaticlearly disclose the positive
relationship between innovativeness and firm pertorce. All of the 15 initial hypotheses
are supported (H6 is partially supported since aolyelation analysis supports it) except H5,
H7 and H8.

Therefore, the results indicate that innovationdgomed in firms (all of the product,
process, marketing and organizational innovatidias)e positive impacts on innovative and
production performance of a firm. Nevertheless, tblationship between innovations and
market performance is found not significant, onlsogess innovations have significant
positive correlation to market performance.

Finally, it is also found that financial perform@&can be expressed by innovative,
production and market performance; all three peréorce indexes have significant positive
effects on financial performance.

Table 7.16summarizes the results based on the performandelmo
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Sign of
Hypothesis Relationship Result
Before | After
1 | Product Innovations — Innovative Performance + + Supported
2 | Process Innovations — Innovative Performance + + Supported
3 | Marketing Innovations — Innovative Performance o+ Supported
4 | Organizational Innovations — Innovative Perforg®n + + Supported
5 | Product Innovations — Market Performance + + Not supported
6 | Process Innovations — Market Performance + +Partial support
7 | Marketing Innovations — Market Performance + + Not supported
8 | Organizational Innovations — Market Performance o+ Not supported
9 | Product Innovations — Production Performance + + Supported
10 | Process Innovations — Production Performance + + Supported
11 | Marketing Innovations — Production Performance + o+ Supported
12 | Organizational Innovations — Production Perfarosa + + Supported
13 | Innovative Performance — Financial Performance + + Supported
14 | Production Performance — Financial Performance + + Supported
15 | Market Performance — Financial Performance + + Supported

Table 7.16: Summary findings of performance model

Secondly, after the analysis about drivers modeinobvativeness is conducted, the
findings extract the effects of innovation driveasd signs of relationship of innovation
determinants on innovativeness. Fortunately, atiwfinitial hypotheses are supported except
H2, H3 and H4 and H217able 7.17summarizes the results based on the drivers of

innovativeness model.

Sign of
Hypothesis Relationship Result
Before | After
1 Firm size + + Supported
2 Firm age + + | Not supported
3 Ownership Status + * Not supported
4 Foreign Capital - + | Not supported
5 Communication + + Supported
6 Formalization + + Supported
7 Centralization - - Supported
8 Management Support + + Supported
9 Work Discretion + + Supported
10 | Time Availability + + Supported
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11 | Reward System + + Supported
12 | Human Capital + + Supported
13 | Social Capital + + Supported
14 | Organizational Capital + + Supported
15 | Specialization + + Supported
16 | Business Strategies + + Supported
17 | Collaboration + + Supported
18 | Market Competition & Intensity + + Supported
19 | Public Regulations & Incentives + + Supported
20 | In-Firm Barriers to Innovations - - Supported
21 | Out-Firm Barriers to Innovations - +| Not supported
22 | Innovation Outlay + + Supported

Table 7.17: Summary findings of drivers of innovatiess

Therefore, the results denote determinants of ianomrs such as firm culture, firm
intellectual capital, firm strategies, collaboratso market condition, public incentives, firm
size, firm innovation spending have all significgmbsitive and indigenous barriers of
innovation have significant negative effects orowettive capability of a firm.

However, the results do not expose firm charadtesisuch as firm age, firm ownership
status, and existence of foreign capital in a firave significant effects on innovativeness;
similarly, the relationship between exogenous besrof innovation and innovativeness is not
significant either.

Also, before the analyses about drivers model afowativeness and its initial
hypotheses are concluded, multiple linear regressi@thod is used in order to find out
contribution level of innovation determinants omawativeness. The regression model that
investigates the effects of innovation determinanmtsinnovativeness can be seen7iable
/.18

Independent Variables StaBr;(::rd p value
Communication 0.109 0.288
Formalization -0.088 0.347
Centralization 0.106 0.255
Management Support -0.100 0.429
Work Discretion 0.048 0.621
Time Availability 0.073 0.428
Reward System 0.162 0.159
Human Capital 0.175 0.093
Social Capital -0.057 0.550
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Organizational Capital 0.568 0.000
Specialization -0.232 0.047
Production Quality -0.065 0.523
Production Cost 0.280 0.007
Production Flexibility 0.042 0.660
On-time Production and Delivery 0.086 0.385
Market Focus 0.140 0.099
Resource for Technology 0.198 0.021
Monitoring Inner Milieu 0.031 0.778
Monitoring Outer Milieu 0.010 0.933
Monitoring Technical Sources -0.229 0.027
R&D Collaboration 0.177 0.058
Operational Collaboration 0.259 0.003
Market Dynamism 0.007 0.939
Dominant Competitor -0.050 0.538
Internal Resistance -,0.56 0.539
Internal Deficiency 0.007 0.949
Internal Limits -0.055 0.627
External Limits 0.215 0.055
External Difficulties -0.110 0.221
Innovation Spending (i) 0.121 0.152
Innovation Spending Increase (%) 0.166 0.046
Public Incentives 0.134 0.095

R?>=0.764 ; p=0.000

Table 7.18: Effects of innovation determinants mmovativeness

The regression model of the effects of innovati@edninants on innovativeness is
statistically significant (p<0.01) and according ttuis model, the independent variables
express 76.4% (R0.764) of innovativeness. However, when the intiomatypes have
entered together to the multiple linear regressammy human capitalc0.175; p=0.093),
organizational capitalpE0.568; p=0.000), specializatiof$F-0.232; p=0.047), production
cost (=0.280; p=0.007), market focug=0.140; p=0.099), resource for technology
(=0.198; p=0.021), monitoring technical sourc@s-0.229; p=,027), R&D collaboration
(B=0.177; p=0.058), operational collaborati@*@.259; p=0.003), external limit$£0.215;
p=0.055), public incentived3£0.134; p=0.095) and innovation spending incre§s®.(L66;
p=0.046) have significant effects. Note that thevpus analyses have disclosed all of these
variables significantly and positively correlatednnovativeness.

This finding implies that there are mediating effebetween drivers of innovation
factors. Nevertheless, the important fact here6igd% of the innovativeness can be explained

194



in such a linear model. Therefore, it is possiblgtedict innovativeness level of a firm by
these innovation determinants with small errorshwi¢chniques that would handle the
complex and nonlinear relations among the detemntsnand the inoovativenesgable 7.19
summarizes residual statistics amdgure 7.5 shows standardized regression residuals

(observed-predicted) histogram.

Std.
Minimum | Maximum Mean Deviation
Std. Predicted Value -2,23 2,80 ,00 1,00 91
Adjusted Predicted Value ,68 4,76 2,91 e 91
Residual -,86 1,06 ,00 ,39 91
Table 7.19: Residual statistics
Dependent Variable: Innovativeness
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Figure 7.5: Standardized regression residuals (ebdegredicted) histogram

This multiple linear regression analysis was comelllover 91 firms because some of
the innovation determinants were missing (espgciatiovation outlay) for the rest. That is to
say, there are only 91 firms which shared all afsth data about innovation determinants
together. According to residual statistics, thedpted innovation values are between [0.68,
4.7]; while residuals are between [-0.86, 1.06]eSénranges indicate good fitted estimations.
Also, Figure 7.5 points out that the residuals roemally distributed with mean 0, so the

estimations are statistically acceptable.
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As a result,Figure 7.6 and Figure 7.7indicate scattering of regression standardized
predicted values and regression adjusted predietiees respectively.
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Figure 7.6: Scatter plot aitandardizegredicted values
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Figure 7.7: Scatter plot @ajustedpredicted values

The scatter plots support the proposed drivers modfleinnovativeness visually.
Apparently, the prediction of innovativeness legéhl firm by using the data of innovation
determinants is considerably accurate.

Nonetheless, the multiple linear regression modelfopmed with innovation

determinants all together reveal the mediatingatgf@etween factors. But, it is not possible
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to conduct a path analysis with them since theeet@ad many innovation determinants. In
order to solve this problem, an experimental exgtiary factor analysis procedure is applied
with SPSS, the extracted factor structure of intiomadeterminants can be seen fable
7.2Q

For the analysis, main drivers of innovativeness$diad which have similar scales in the
survey are placed together into principal comporemlysis, and five latent factors are
extracted. Pleasingly, none of the determinantsilegpothe factor structure except
specialization and dominant competitor factors Wwhgckept out of the analysis. The resulting
factors are firm culture, barriers of innovationtellectual capital, production strategies and
market strategies.

The outcome of explanatory factor analysis dematestthat the entire innovation
determinants are grouped under the expected faeoecsept formalization (placed with
intellectual capital) and market dynamism (placathwnarket strategies). Nevertheless, to
test the factor structure, a single-step confirmatactor analysis is conducted based on the
results of the explanatory factor analysiBable 7.21 depicts factor loadings of the

confirmatory factor analysis.

Factors
[tems= 1 2 3 4 L]
Firm Wat Dizcretion 209
Culture tanagement Support Jos
Reward Lat-h|
Centralization () G256
Communication S84
Time Awvailability fatcle]
Barriers of External Limits e
Innowation Internal Deficiency T4
External Difficulties 740
Internal Limits g0z
Internal Resistance S
Intellectual COrganization Capital ejan
Capital Formalization atn)
Sacial Capital 00
Human Capital a2
Production Froduction Speed ==
Strategies Production Cost 754
Production Quality at=t)
Production Flexiblity ST
hd arezt hdanet Focus a3
Strategies Resource for Technology G26
hdatet Dynamisn S07

Total Wariance Explained: % 57,638

Table 7.20: Factor structure of innovation deteanis
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Performance Questions Factor Performance Questions Factor
Loadings Loadings
Firm Culture Intellectual Cavital
Work Discretiol 0.553* | Organization Capit 0.707*
Management Supp 0.874* Formalizatiol 0.512*
Rewar( 0.762* | Social Capal 0.736*
Centralizatiol (r) 0.497* Human Capite 0.663*
Communicatio 0.688*
Time Availability 0.461*
Barriers of Innovation Production Strategie:
External Limits 0.608* | Production Spet 0.656*
Internal Deficienc 0.723* Production Co: 0.741*
External Difficulties 0.518* | Production Qualit 0.677*
Internal Limits 0.780* | Production Flexibilit 0.521*
Internal Resistan: 0.663*
Market Strategies
Market Focu 0.367*
Resourcdor Technolog 0.663*
Market Dynamisr 0.397*
*p<.05

Table 7.21: Factor loadings of CFA for innovatictetminants

Next, the results of these analyses are evaluatdiedogoodness of fit indices. These

indices are depicted ifable 7.22

Findings
Goodness of fit indices innovation R?}‘:{S‘QCG
Determinants
7 | degree of freedom 1.770 1<y® /df <5
CFI (Comparative Fit Index) 0.988 0.9<CFI<1
NFI (Normed Fit Index) 0.973 0.9<NFI<1
RFI (Relative Fit Index) 0.966 0.9<RFI<1
IFI (Incremental Fit Index) 0.988 0.9<IFIk1
TLI (Tucker-Lewis Fit Index) 0.985 0.9<TLI<1
RMSEA (Root Mean Square Error) 0.065 RMSEA<.08

Table 7.22: Goodness of fit indices of CFA for imaton determinants

Recall, that the confirmatory factor analysis eatds the measurement properties of the
explanatory factor analysis. The overall fit stidss of the model yield an acceptance level for
innovation determinant factor structure. Therefore can conclude that the factors are

consistent and valid.
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All of the factor loadings but four (i.e. centration, time availability, market focus,
market dynamism) have high (>0.50) and significg#0.05) loadings. Still, two of these

four items are also retained since their factodilogs are also reasonably high (>0.45) and

significant (p<0.05).
For the reliability of the factors, Cronbachmethod is used7able 7.23presentso

values of innovation determinants factors. Religbédnalysis shows that all of the factors are

internally consistent and reliable except markedtspies ¢=0.464) since alb. values are

greater than 0.70.

Number
Factors of a Value
Question
Firm Culture 6 0.795
Barriers of Innovation 5 0.798
Intellectual Capital 4 0.738
Production Strategies 4 0.725
Market Strategies 3 0.464

Table 7.23: Results of reliability analysis for awation determinants factors

As a result of explanatory and confirmatory facamalyses, innovation determinants
have taken form four factors namely firm culturasriers of innovation, intellectual capital
and production strategies. Market strategies fastteft outside the analysis since both CFA
and reliability analysis with Cronbaehindicate it is not a reliable factor.

After innovation determinants scales’ reliabilitiage tested and approved, correlation
analysis is conducted in order to inspect one-®-@hationship between the innovativeness
and innovation determinant factors. The resultspaesented imMable 7.24as well as the

means of the factors.

Mean | 5.0 ! Z 3 g 5

1- Innovatveness 281 | 34 1 303 (%) 093 A0y 208(**)
2- Firm Culture 347 | 56 (**) ! ZBOCK*Y 5200 3220
3- Barrers of Innovations | 348 | 66 (**) 1 A23(*%) 103
4- Intellectual Capital 352 | 53 (**) (**) (**) 1 JBEY)
5- Production Strategies | 429 | 42 (**) (**) *) !

¥ p & ,|:|1

¥pe 05

Table 7.24: Correlation analysis of innovation detieants
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The amount of variance between the variables islslei for further statistical analyses
since factors’ standard deviations are between @nt 0.84. All of the factors those are
directly related to the hypotheses (marked with iredhe Table 5.102) are significantly
positively correlated with p<0.01 except barriefsirmovation factor. Note that this factor
includes both internal and external barriers araVipus analyses already have demonstrated
that external barriers had no significant effectrorovativeness.

Intellectual capital has higher significant cortela coefficient (r:0.480), and
production strategies has lower significant cotreta coefficient (r:0.268) with
innovativeness compared to ??7?. High correlatiomiflectual capital stresses the major
importance of human, social and organizational tehmf a firm in order to be more
innovative. Consequently, the positive correlatlmetween innovativeness and innovation
determinants validates the drivers of innovativerrasdel.

However, this analysis can not say much about iteettbn of the relationship. For that
purpose, the multiple linear regression analysmspravide more insights.

The regression model that investigates the effeftsnnovation determinants on

innovativeness can be seenFagure 7.8

Firtn Culture w‘
Barriers of Itmovation () | Be-137*

T Innovativeness
E: Sal++*
Intellectual Capital _,,/”"J'
Production Strategies E:,156%+ *p< 03 **p= 0l

Figure 7.8: Effects of innovation determinants mmavativeness

The regression model about the effects of innomadieterminants on innovativeness is
statistically significant (p<0.01) and according ttuis model, the independent variables
express 26.2% (R0.262) of innovativeness.

The multiple linear regression analysis impliesttadh of the factors (firm culture
(p=0.197; p=0.017), barriers on innovati@*{0.137; p=0.071), intellectual capit$~0.361,;
p=0.000), production strategiesp=(0.156; p=0.029)) have significant effects on

innovativeness.
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A path analysis model for innovation determinast$ormed by AMOS v4.0 and it is
analyzed according to structural equation modetmeghod.Figure 7.9presented this model
with its significantly consistent findings. 27% tbfe variability regarding the innovativeness
can be explained with this model. Barriers of ination influence intellectual capital which
assists shaping of firm culture and firm strategiesdetermined by that organization culture.
Innovativeness is directly affected by all thoseedminant factors.

214(3)=0.378, p:0.769 BARRIERS

CFI=1, NFI=1, RF1=0.998,

IF1=1.001, TLI=1.003, 42
RMSEA=0.00
-.14 18
INT_CAPI
36
.52
INNOVS o0 .
<——————__’________ .
F CULTUR
.16
32
10
STRATEGI

Figure 7.9: Path analysis of innovation determisant

Summing up, the initial hypotheses of both the eldvmodel and the performance
model of innovation are supported. Various stattests are conducted in order to extract
the relationship between innovation determinamispvation types, innovativeness, and firm
performance. Also, analyses are performed aboutihoovations are realized at firm level,
what the significant innovation determinants ared amhat their contribution level of
innovation determinants are. Furthermore the w@ghip between innovativeness and firm
performance is also explored.

Figure 7.10visualizes the firms in our sample on a chart whi@novativeness and
innovative performance scales constitute y andesarspectively. Each circle symbolizes a
firm, size of the circle represents firm size alnel tolors represent firm age (red=old, yellow=
moderate, green=young). This figure also indicates positive relationship %0.263)

between firm innovative performance and its inniweattess level.
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Figure 7.10: The relationship between innovativeraexl firm innovative performance

In this study, innovation performance is measurga liactor formed by seven types of
innovation indicators, namely ability to offer thew product before competitors, percentage
of new products in the existing product line divigrsnumber of new products and projects,
innovations developed about work processes and adethquality of new products and
services, number of patented or patentable innawstirenewal of managerial structures and
mentality due to the environment conditions.

Figure 7.11illustrates the percentage of firms which respoingih 5 (very successful)
on a 1 to 5 Likert scale to these innovation penfamce items.

Consequently 22.8% of firms say they are very ssgfcé in last three years in quality
of new products and services. However, only 9.5%rwfs claim to be very successful in the
number of patented or patentable innovations. &nhyilthe share of new products in existing
product portfolio is also low with only 12.5% ofrfis claiming they are very successful in

this criterion.
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B Renew al of managerial structures and
mentality due to the environment conditions
O Number of patented or patentable innovations

B Quality of new products and services
O Innovations developed about w ork processes

and methods
0O Number of new products and projects

B Percentage of new products in the existing
product ortfolio
O Ability to offer the new product before rivals

0,0% 5,0% 10,0% 15,0% 20,0% 25,0%

Figure 7.11: Innovative performance items

On the other hand, in the light of previous stai#tanalyses, firm size is expressed as
an important indicator for innovativene$sgure 7.12displays percentage of number of firms
responded 5 (very successful) on a 1 to 5 Likeateson innovative performance indicators
based on size classification. The percentagesighest for large firms and there is a clear
linear positive effect of firm size for each inntiva performance indicator. A most likely
explanation would be that small firms’ prioritiesrea costs reductions, efficiency
improvements and adaptations in order to move tasvéarge scale production capability

rather than innovations.

$5,0% msmall
30,0% @ medium
25,0% [ Olarge
Dawerage

20,0% ] =
15,0% ] -
10,0% [

5,0% A 1 T

0,0% -

Ability to offer the The percentage of The number of new The innovations The quality of new  The number of  The renewals of

new product before the newproducts  productsand  developed about  products and patented or managerial
rivals in the existing projects the work processes services patentable structures and
product portfolio and methods innovations mentality due to
the environment
conditions

Figure 7.12: Innovative performance items regardiimg size

In fact, these findings are also along the sameslinith the Schumpeterian hypothesis

that large firms are the most innovation intensittawever, even large firms are not
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successful in the number of patented or pateniabl@vations; probably due to the cost and
difficulties involved in the registration procesadainsufficient incentives for intellectual
property management.

Briefly, most common innovative performance measumeliterature are the number of
patentable products, share of innovations in exgstroduct portfolio and share of new
product sales in turnover. In this study, innovaperformance is measured by seven criteria
above; the findings clearly indicate a linear clatien between firm size and innovative
performance. On the average, the least successfalsumes of firms in this study are
patentable product and percentage of new produa@sisting product portfolio.

Time to market is an important innovative perforcemeasure as well. Firms, which
are successful in launching new products into narke shorter period of time than their
competitors, are significantly better in terms effprmance and innovativeness.

As a result of the analyses, firstly we notice stgnificant positive relationship between
innovativeness and firm performance (for innovatinearket and production performance).
Process and organizational innovations act as lasavation activities where product and
marketing innovations are built over them.

A significant amount of time might be necessary ttoe reflection of innovations on
firm performance measures to occur. This fact emplavhy top managers frequently
complain about stating they do not harvest enouwgitige results of their innovative efforts.
Nonetheless, findings reveal significant positiverelation between financial performance
and innovative, market, production performancas Itlearly revealed that innovative firms
are rewarded by higher general performance.

Furthermore, it is noticed that firms, which arerenmnovative have higher total sales
and higher total exports. However, exports by amge firms do not depend on radical
product innovations; in other words, firms, whickavl higher total exports, are not
significantly better than other firms in developiraglically new products. As a whole, higher
innovativeness results in a significantly positdiference for total sales, exports, innovative
performance, production performance, and finarméalormance.

Innovation outlay is firmly linked with innovativeutputs. Innovative firms have
significantly more innovation spending. Therefomgyesting in R&D and allocating more
funds for innovations clearly raise innovative daiptgy and hence firm performance.

An important finding of the study is that the firndo not widely prefer doing
collaborations. Vertical collaborations (with cusiers and suppliers) and operational

collaborations are relatively common but the readifive impact for innovativeness comes
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from R&D collaboration that firms mostly fail to abze. Firms those perform R&D
collaborations are more innovative and have bggeeral performance on average.

The analyses noticeably emphasize that intellectagiital is the most important
determinant of innovativeness. Human capital whadvers the skills, creativity and
experience of individuals is the valuable resodozannovation. Companies should invest in
human capital by improving education, training dedrning opportunities and also they
should develop innovation skills of their staff. erbfore, firstly, firms should work with
qualified and competent employees. Such a highitgualiman capital will result in higher
social capital and consequently organizational teamf the firm will increase. The most
innovative sectors in our sample, namely, domeagipliances and chemical sectors have
higher human and organizational capital.

In terms of organizational culture, companies gimportance mainly to communication
and reward system. On the other hand, they have steficiency for formalization. High
correlation of management support to innovativenessphasizes the importance of
managerial encouragement to idea generation amdstgport to new projects for innovative
capabilities.

Furthermore, firms become more innovative in dymarsectors (higher market
dynamism can be described as the rate of changmsripetitive conditions associated mostly
to customers’ demand), but although higher markgtathism is correlated to higher
innovativeness, there are not enough findings yotlsat companies prefer and become more
innovative in intensive competitive conditions. rhg those are in competitive sectors are
more innovative especially for marketing and orgational innovations.

Regarding to the barriers to innovation, main diffies of companies are internal
limitations (such as time and financial limitatiprsgher risk and cost of innovation) and
internal deficiency (lack of technical informati@and experience, lack of qualified employee
and R&D manager, etc.). In contrast, the least mambd barrier is external difficulties (such
as difficulties of finding necessary componentstanals, technological services, difficulty of
adopting new products by customers, etc.).

The findings point out that internal resistancetgtistically the most important one of
the barriers. As a result, indigenous barriers iBagmntly hinder innovative capabilities of
firms. But there are not enough findings to claitmtt exogenous barriers obstruct
innovativeness. On the contrary, external barrignallenge the firm to perform more
innovations. Firms should look inside and solveeiinal problems in order to be more

innovative.
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Public incentives and tax rebates facilitate firnmsiovative activities by reducing some
of the existing barriers of innovation especially providing financial funds for R&D
undertakings. Among all of the firms in our sampely 39% of them are profiting from tax
rebates.Our analysis indicate that the firms theg tax rebates are more innovative as
expected.

Correspondingly, 46% of firms in our sample arefigirg from public incentives at
least one of those institutions: TTGV, TUBITAK, KG&B, Halkbank and EU Sixth
Framework Program. The results expose that pubdieritives for R&D significantly improve
innovative capabilities of firms.

Textile, machinery and metal sectors (especialktiled focus on production cost
reduction as a manufacturing strategy. This styategposing to product differentiation in the
market, has a negative impact on innovativenessng-iof domestic appliances sector
allocated significantly more resource for improviogrrent technology and developing new
product in current market. In addition, these firalilscated also more resource for developing
new technology and they are better at making smaldifications for products in current
market. Chemical sector firms come second in thmeagket strategies. In contrast, metal,
machinery, and textile sector firms have ratheuaosssful scores for them.

As a summary of competition strategies, innovatfwens fabricate more quality
products and sell them at a higher price; alsoy taeget many markets and their product

spectrum is large.
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CHAPTER 8

CONCLUSION

8.1 Conclusions

This thesis reports on an innovativeness studyhénTurkish manufacturing industry.
The research is based on the results obtained &mmnovation questionnaire followed by
structured interviews and mail application coverit8 companies. The general objective
was to better understand firms’ innovation actestiQuestions among others such as ‘which
are the most innovative firms’, ‘what kind of inragions do they launch’, ‘why do firms
innovate’, and ‘what is the impact of innovatiomsfom performance’ are evaluated.

Innovation is a complex and nonlinear processithatlves many players such as firms,
customers, competitors, suppliers, research cendgis governmental regulations. A
successful innovation process adds value to matnuifiag and industrial processes, improves
the range and delivery of services, and createstgranew markets and efficiencies to the
work processes of firms.

A general and inevitable conclusion of the studythat firms are aware of the
importance and the strategic value of innovativeras they resist taking necessary steps,
investing necessary resources and establishingtiw#eorganizational culture of innovation.
Innovations are crucial component of firm actistigfor raising the productivity,
competitiveness and growth potential in modern enuas.

Firms in our sample perform mostly incremental picidnnovations rather than radical
ones. Process and organizational innovations acerahde at a mediocre level, but marketing
innovations are relatively low. Moreover, innovaisoare generally at imitation level. The
innovations are mostly new to the firm but not tiee market. Hence, it can be concluded that

firms are using the spillover effects.
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Among firm characteristics, only firm size is sifigantly correlated to innovativeness.
All of findings indicate medium and large sizedrfs are more innovative than small ones.
The relation between firm size and innovativenasalinost linear rather than U-shaped as
many other studies in the literature concludedgeasized companies outperform the others
both in terms of their success in implementing \ratmns and in achieving high operational
outcomes covering also financial performance. @nather hand, firm characteristics such as
firm age, firm ownership status, and existence akifjn capital in a firm do not have
significant effects on innovativeness.

Large firms are more likely to be involved in cdltaations; more likely to invest more
on R&D and finally they are more likely to be mocempetent in intellectual property
management since they are more successful on cesaad patent indicators. Contrary, small
firms have weak results for patent applicationdlaborations, use of public incentives and
R&D investments.

Sectors employing relatively high technology sustdamestic appliances and chemical
sectors are more innovative than other manufagusectors in our sample. Innovation
tendency of a firm can differ seriously accordingséctor it belongs. All of the findings about
sectoral differences reveal that metal, machiney @xtile sectors are the least innovative
ones.

The largest part of firms’ expenditure for innowatiis linked to the adoption of
technologies through machinery and equipment pge)awhich absorbs 48% of firms’
innovation costs. R&D activities are also an impottingredient of firms’ innovation outlay,
which on the average account for 33% of total iratmn expenditure. Other activities such
as purchasing of patents, know-how and licensesustdor 10% and managerial counseling
(except financial counseling) for 9% of firms’ tbianovation expenditure.

As a summary, determinants of innovations suclrasdulture, firm intellectual capital,
firm strategies, collaborations, market conditiond apublic incentives, firm size, firm
innovation spending have all significant positiiéeets on innovative capability of a firm
whereas indigenous barriers of innovation displaigaificant negative effect.

As a final word, it is clear that despite obsereairong correlation, innovation is not
only a matter of R&D. Many firms struggle in tectogical innovations such as product and
process innovations but they are successful on eial innovations such as organizational
and marketing. In general, despite some good imentand long term initiatives in
implementing innovations, companies are not yetyvsuccessful in converting their

innovative practices into improved operational outes.
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8.2 Future Research

This thesis covers only six manufacturing sectarsnorthwest region of Turkey,
especially in Istanbul and Kocaeli provinces. Tlsearch area can broaden further by
including other regions all over Turkey. This mag lleneficial in order to compare regional
innovation tendency and geographical differentiatioof companies in terms of
innovativeness and strategic orientations. In &mfditthe research can be extended to other
manufacturing industries such as food and constructvhich can provide valuable insights
for their sector in this field of study.

Furthermore, service sectors can also be intege$tinsuch a research. Research on
innovations in the service sectors is rather lichitBanking, education and health sectors
invest considerable resources to develop new affdreht services into their markets.
Innovation in service sector may necessitate @mdifft methodology and analysis, but it can
certainly offer an attractive and fascinating chiadje.

Modeling the innovation process and innovation treteship network by using some
dynamical tools and agent base models will greatlyance the analysis and causality part of
this research. Particularly, system dynamics amproall be a very useful tool for exploring
the causality between innovation determinants,vatiseness and firm performance.

In this thesis, innovativeness measure as an agfgrey four innovation types (i.e.,
product, process, marketing and organizational vations) is used for the proposed
innovation model and analyses. But in lieu of saainique measure, innovation types can be
used separately or as even only technological iathavs (product plus process), and
commercial innovations (marketing plus organizapnSuch an extension will provide
deeper and dedicated results about how these nesasiluence firm performance alone,
what are the important innovation determinants cidd for these measures and what are the
diverse effects of different innovation types abfoum performance, etc.

Briefly, this thesis forms a basis for the forthaogstudies in modeling innovation
processes. It focuses on the factors, which woctelarate the improvement performance of

firms in the Turkish manufacturing industry.
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APPENDIX A: Survey Design Process
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APPENDIX B: Questionnaire Form

FIRMA ve FORMU DOLDURAN BIiLGILERI

Litfen firmanizla ilgili asagidaki bilgileri veriniz.

Firma Adt: Sektor: Adres
Telefon: Faks: E-posta:
Formu Dolduranin Gorevi:

Adi-Soyadt:

GENEL FIRMA BILGILERI

Liitfen firmanizin ana tiriin (satiglarda en fazla paya sahip olan iiriin) ya da iiriin grubunu belirtiniz.
G1. Ana iiriin (grubu): G2. Uretime baslanan yil:

G3. Firmaniz bir aile sirketi olarak nitelendirilebilir mi? Evet [ |  Hayrr []

G4. Firmanizin hukuki statiisti nedir?

[lAnonim Sirket, [ |Limited Sirket, [ ]Komandit Sirket, [ |Kolektif Sirket, [ ] Sahis Isletmesi, Ddiger

Gb5. Firmanizda yabanci sermaye bulunuyor mu? Evet [ | Hayir [ ]
GO. Evet ise, Yabanci sermaye orant nedir? %

G7. Yabanct sermaye ile ortakliga baslangic yili nedir?

PAZAR OZELLIKLERI VE REKABETIN YAPISI

Litfen, firmanizin hedef pazarim (ig veya dig) g6z 6niine alarak, kendi algilamaniza gore agagidaki
ifadelere ne derece katildiginiz belirtiniz.

1- Kesinlikle Kattlmiyorum ~ 2- Katdmiyorum  3- Kararsizim  4- Katiiyorum  5- Kesinlikle Katiiyorum ‘
2 3 4

DDSD
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN
HEEEN

P1  Endistrimizdeki rekabet oldukca siddetlidir

P2 Bu scktorde sirketlerin uzun vadede ayakta kalmalari zordur

P3  Bu sektérde mevcut trlinlere olan ragbet azalmaktadir

P4 Bu sektorde yetenekli isglicti bulmak ve/veya elde tutmak ¢ok zordur

P5  Rakipler, birbirlerinin yaptig1 bir yeniligi kolaylikla taklit edip pazara sunabilir
P6  Bu sektorde, biiylik pazar payma sahip egemen bir rakip vardir

P7  Pazarda, musteri ihtiyaglarindaki degisimler cok hizlidir

P8  Misteri ihtiyaglart son derece karmastk ve birbirine benzemez niteliktedir

P9 Pazarda, rakiplerin stratejileri ve faaliyetleri stirekli degisir

P10 Rakiplerin davranislart karmagik, birbirine benzemez ve anlagilmaz niteliktedir
P11 Pazarda, trtnler, hizli bir sekilde eskir ( demode olur ).

P12 Rakiplerce ¢ok farkli ve karmagik triin kombinasyonlari gelistirilmistir

P13 Pazarda, teknolojik degisim orant ¢ok yiiksektir

ODoodoooogooooodg
Dodgooogooooadt

P14 Upygulanan teknolojiler karmasik, birbirine benzemez ve anlasilmaz niteliktedir




FIRMA STRATEJILERI

S1. Bagka tilkelerde iiretim yatiriminiz var mi? Evet [ ] Hayir []
S2. Hayur ise, 6niimiizdeki 5 sene icinde yurt disinda tiretim icin yatirim hedefiniz var mi? Evet [ ] Hayir [_]

S3. Ust diizey yoneticiler tarafindan onaylanan, agik bir bicimde ifade edilmis olan bir yaze/s stratejik plan bulunmaktadir.

Evet [ | Hayir [ S4. Evet ise kag yillik bir zaman ufkuna sahip?

S5. Baslica rakiplerinize kiyasla benzer tiriinlerde Fiyat acisindan Firmanizin trtnlerini nasd degerlendiriyorsunuz?

1 2 3 4 5
Cok dustik fiyat [] [] [] [] [] Cok ytiksek fiyat
S6. Baslica rakiplerinize kiyasla benzer tiriinlerde Kalite acisindan Firmanizin diriinlerini nasil degerlendiriyorsunuz?
1 2 3 4 5
Cok dustik kalite [] [] [] [] [] Cok ytiksek kalite

S7. Baslica rakiplerinize kiyasla benzer tiriinlerde Odaklanma (Hedef Pazar Biiyiikliigii) acisindan Firmanizi nasil
degerlendiriyorsunuz? 1 2 3 4 5

Cok dar [] [] [] [] [] Cok genis
S8. Baslica rakiplerinize kiyasla benzer iiriinlerde Cegitlendirme (Uriin Yelpazesinin Genigligi) acisindan Firmanizt
nasil degerlendiriyorsunuz? 1 2 3 4 5

Cok dar [] [] [] [] [] Cok genis

Sirketin son iig yillik (2003-2005) dé6neminde asagidaki hususlara verdigi 6nemi belirtiniz.

1-Onemli degil 2-Az Onemli | 3-Orta derecede Onemli | 4-Cok Onemli | 5-Son derece Onemli

1 2 3 4 5
S9. Mevcut pazatlar icin meveut iiriinlerde kiiciik degisiklikler yapmak. []  [] [ [ [
S10. Meveut pazatlar icin yeni driinler gelistirmek. ] [ [ [ [
S11. Yeni pazatlara meveut driinlerle girmek. [ [ [ [ [
S12. Yeni pazarlara yeni drinlerle girmek.  [] [ [ [0 [

Son 3 yilda (2003-2005), pazara sundugunuz yeni uriinlerinizde, asagidaki yeni {iiriin gelistirme

stratejilerini uygulamak igin ayirdigimiz kaynak agirligini belirtiniz.

‘ 1-Hi¢ kaynak ayrilmadi ‘ 2-Az kaynak ayrildi | 3-Kaynak ayrildt | 4-Cok kaynak ayrildi ‘ 5-Ttm kaynaklar ayrildi

1 2 3 4 5

S13. Yeni teknoloji gelistirmek [] [] [] [] []
S14. Kendi mevcut teknolojisini iyilestirmek L1 O [0 O O
S15. Baskalarinca gelistirilen teknolojileri iyilestirmek L] 0 O O o
S16. Bagkalarinca gelistirilen teknolojileri kullanmak [] [] [] [] []

Yatirim kararlarinda karari etkileyen temel etmeni degerlendiriniz:

1-Tamamen Finansal 2-Finansal ‘ 3-Esit derecede ‘ 4-Stratejik ‘ 5-Tamamen Stratejik ‘

S17. Biiyiik yatirimlarda: Finansal geri doniig [ | ] ] ] ] Stratejik 6nem
S18. Kugtk yatirimlarda: Finansal geri doniig ] ] ] ] ] Stratejik 6nem
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S19. Firmanizda stratejik kararlari alan tist diizey yoneticilerin sahip olduklart is tecriibesi birikimi agirlikli olarak hangi
alandadir?  (gok gerekli gorildigh takdirde birden fazla secenek isaretlenebilir.)
[]Uretim/Satin Alma [ ]Muhasebe/Finans [ |Personel [ JAR-GE [ ]Pazarlama/Satis [ ]Diger.:........

Asagidaki her bir bagari kriterlerine firmanizin ne 6lgiide 6nem verdigini belirtiniz.

| 1- Hi¢ Onemi Yok | 2- Az 6nemli | 3- Orta Derecede Onemli| 4- Oldukga Onemli| 5-Son Derece Onemli |

Imalat Kalitesi 2 3 4 5
S20. Misteri géztinde tUrlin ve hizmet kalitemizin artmast L] O O O
S21. Rakiplere kiyasla tiriin ve hizmet kalitemizin artmasi O OO 0O &
S22. Miisteri sikdyetlerinin azalmast O] O OO
S23. Hatali ve defolu nihai veya ara mamul sayisinin azalmast O] O OO
S24. Israf, 1skarta ve yeniden islemelerin sayisinin azalmast O] O OO
S25. Misterilerden gelen tiriin iadelerinin sayisinin azalmasi O OO 0O &
Imalat Maliyeti
S26. Girdi maliyetlerinin azalmasi L] O OO
S27. Personel maliyetlerinin azalmasi O] O OO
S28. Personelin verimliliginin artmast O OO 0O &
S29. Islem maliyetlerinin azalmasi O OO 0O &
S30. Ic ve dis lojistik stireclerdeki toplam maliyetlerin azaltilmast O] O OO
S31. Imalat siirecindeki toplam maliyetlerin azalmasi O OO 0O &
Imalat Esnekligi
S32. Imalat siireclerindeki esnek tiretim yeteneginin arttirilmasi L] O OO
S33. Is 6nceliklerini siparislerin durumuna gore degistirebilme esnekliginin O 0000
artmast
S34. Degisen is 6nceliklerinin durumuna gére her bir ise atanan techizatin OO0 00O
degistirilebilmesi
S35. Farkli musteri siparislerine gére standart olmayan Urilinler tiretebilme OO OO O
. yeteneginin artmast
S36. Imalatta calisan personelin degisken ve farklt gbrevlerde ¢alisabilme OO OO O
yeteneginin artmast
S37. Farkli spesifikasyonlardaki tirlin siparislerini reddetme stkliginin azalmasi O] O OO
S38. Standart olmayan trtnlerin dretimi i¢in mevcut donanim ve personeli O 0000

esnek bir sekilde kullanabilme yeteneginin artmasi

Imalat ve Teslimat Hiz1

S40. Siparisin alinmas ile teslimatin yapilmasi arasindaki siirenin azaltilmast
S41. Imalat siirecinin baslamast ile teslimatin yapilmast arasindaki siirenin

azaltilmast
S42. Bitmis tirtinlerin teslimat hizinin arttirilmast

$43. Teslimatla ilgili 6nceden verilmis olan sozleri tutma yeteneginin arttirtlmasi

Odod o
Odod o
Odod o
Odod o
Odod o

S44. Tam zamaninda teslimat yeteneginin arttirilmasi
S45. Dagitim ve teslimat ile ilgili zorluklarin en aza indirilmesi
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YENILIK TURLERININ UYGULAMA DUZEYLERI

Asagidaki sorularda son ti¢ yilda (2003-2005) iiriin ve siire¢ yénetimi alanlarinda yapmig oldugunuz
yeniliklerle ile ilgili olarak ne dlgiide bagarili oldugunuza yonelik 1’den 5’e kadar bir puan vermeniz
istenmektedir.

A= bu tiirden herhangi bir yenilik yapilmads;

B= yurt icinde mevcut bu tiirden uygulamalar firma biinyesine ilk defa uyarlandi

C= yurt disinda mevcut bu tirden uygulamalar yurt icinde ilk defa firmaniz tarafindan uyarland:
D= bu tirden mevcut uygulamalar firmaniz tarafindan biraz daha gelistirilip iyilestirildi

E= bu tirden uygulamalardan ¢ok farkli tamamen orijinal yenilikler firmaniz tarafindan sunuldu

Uygulama diizeyi

Uriinlerle (Mallatla/ Hizmetlerle) ilgili Yenilik Tutleri A B CD E

Y1. Mevcut iiriinlerin bilesen ve malzemelerinde ikt kalitesini arttirict yenilikler yapiimast [ [] [[] [] []

Y2. Mevecut triinlerin bilesen ve malzemelerinde ¢iktt maliyetini azaltict yenilikler yapilmasi O OO 0O

Y3. Mevecut triinlerin teknik spesifikasyonlarinda ve/veya islevsel 6zelliklerinde kullanict O OO 0O

(musteri) acistndan kullanim kolayligt ve tatminini artirict yenilikler yapilmast

Y4. Mevecut driinlerden tamamen farkh teknik spesifikasyonlara ve islevsel 6zelliklere sahip O OO 0O

yeni Urlinlerin piyasaya sunulmast

Y5. Mevcut triinlerden tamamen farkli bilesen ve malzemelerden mamul yeni trtinlerin O OO 0O

piyasaya sunulmast

Son ii¢ yilda yapmis oldugunuz Uriinlerle ilgili Yeniliklere érnekleri agagidaki alanda bizimle paylasabilirsiniz

Uygulama diizeyi

Uretim Siiregleri ile ilgili Yenilik Tirleri A B CD E

Yo0. Uretim siireclerindeki deger katmayan faaliyet adimlarinin tespiti ve ayiklanmast [ [] [] [] []

Y7. Uretim usul, teknik, donanim ve yazilimlarinda (6rnek: fabrika otomasyonu, CAD-CAM  [] [] [] [] 1]
vs. gibi ileri imalat teknolojileri) degisken maliyetleri azaltict yenilikler yapilmast

YS8. Uretim usul, teknik, donanim ve yazilimlarinda cikt1 kalitesini arttirict yenilikler yapilmast HEEEEENEE

Y9. Teslimatla ilgili lojistik siireglerinde deger katmayan faaliyet adimlarinin tespitive [ ] [] [] [] []
ayiklanmast

Y10 Teslimatla ilgili lojistik stireclerinde (¢77: barkodlu malzeme teslimat sistemine gecis) HEEEEENEE

degisken maliyetleti azaltict ve/veya hizi artirict yenilikler yapilmast

Son ii¢ yilda yapmis oldugunuz Uretim Siirecleri Tle ilgili Yeniliklere érnekleri asagidaki alanda bizimle paylasabilirsiniz
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Asagidaki sorularda son ii¢ yilda (2003-2005) pazarlama ve kurumsal yonetim alanlarinda yapmuig
oldugunuz yeniliklerle ile ilgili olarak ne 6lgiide basarili oldugunuza yonelik 1’den 5’e kadar bir puan
vermeniz istenmektedir.

A= bu tiirden herhangi bir yenilik yapilmadi;

B= yurt icinde mevcut bu tirden uygulamalar firma biinyesine ilk defa uyarlandi

C= yurt disinda mevcut bu tirden uygulamalar yurt icinde ilk defa firmaniz tarafindan uyarland:
D= bu tirden mevcut uygulamalar firmaniz tarafindan biraz daha gelistirilip iyilestirildi

E= bu tirden uygulamalardan ¢ok farkli tamamen orijinal yenilikler firmaniz tarafindan sunuldu

Uygulama dizeyi

Pazarlama Yontemleri ile ilgili Yenilik Ttrleri A B CD E

Y11  Mevcut ve/veya yeni trtinlerimizin temel islevsel ¢zelliklerini degistirmeksizin form veya L] L0 OO
ambalaj blyukligi gibi gériints, bicim, hacim vb. ile ilgili tasarim yeniliklerinin yapilmast

Y12 Mevcut ve/veya yeni urtinlerimizin musterilerimize ulastirilmast ile ilgili lojistik suregler O] OO OO
degistirilmeksizin sadece triiniin pazardaki satis kanallarini yenilemeye yonelik (toptanct,
perakendeci, bayii, dogrudan satis, vs. ile ilgili) yeni tirtin konumlandirma tekniklerinin
gelistirilmesi

Y13 Mevcut ve/veya yeni iiriinlerimizin tanitiminda kullanilan medya, reklam, miisteriye 6zel OO 0O 0O O
tanitimlar, yeni marka sembolleri, vs. gibi yeni promosyon tekniklerinin gelistirilmesi

Y14 Mevcut ve/veya yeni iiriinlerimizin fiyatlandirlmasinda talebe gére, maliyete gore, marka OO 0O 0O O
imajina gore, miisteri grubuna gore, vs., yeni fiyatlama tekniklerinin gelistirilmesi

Y15 Genel pazarlama yonetimi faaliyetlerinin yenilenmesi OOdood

Son ¢ yida yapmis oldugunuz pazarlama yenilikleri ile ilgili olarak 6rnekler vermek igin asagidaki alani kullanabilirsiniz.

Uygulama diizeyi

Kurumsal Yonetim Sistemleri ile ilgili Yenilik Tiirleri A B CD E

OO O
OO0 d
OO0 d
;rel:jllr; rlfragrer;?klan (personel secim, egitim, performans ve kariyer yénetimi) sisteminin HEEEEEERE

OO0 d
OO0 d

Departmanlar arast (6rn: liretim ve pazarlama) koordinasyonu kolaylastirmaya yonelik olarak [ [[] [] [] []
organizasyon yapisinin yenilenmesi
O0O000

Stratejik ittifaklar ve uzun vadeli ticari isbirliklerini kolaylastirict yeni bir organizasyon O00OQ0nd
yapisinin olusturulmast

Y16 Firma icindeki genel is yapis sekilleri ile ilgili rutin, usul ve prosedirlerin yenilenmesi.

Y17 Tedarik zinciri yonetimi (tedarikgiler, yan sanayi, taseronlar, vs.) ile ilgili sistemin yenilenmesi
Y18 Uretim ve kalite yonetimi ile ilgili sistemin yenilenmesi

Y19
Y20 Firma ici bilgi islem ve paylasim sisteminin yenilenmesi

Y21 Takim calisgmasini kolaylastirmaya yonelik olarak organizasyon yapisinin yenilenmesi
Y22
Y23 Proje bazinda ¢aligmay1 saglayacak yeni bir organizasyon yapisinin olusturulmasi

Y24

Son ¢ yilda yapmis oldugunuz Kurumsal Yonetim Sistemlerine yonelik yenilikler ile ilgili olarak 6rnekler vermek icin
agagidaki alant kullanabilirsiniz
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ENTELEKTUEL SERMAYE

Firmanin son Ug¢ yildaki faaliyetlerini diigtinerek her bir climledeki (sorudaki) kurumunuzun Entelektiiel Sermaye
yapisint inceleyen asagidaki ifadelere ne 6lciide katilldiginizs belirtiniz.

|1- Kesinlikle Katilmiyorum  2- Katilmiyorum  3- Kararstzim  4- Katiliyorum  5- Kesinlikle Katiliyorum|

Insan Sermayesi

1 2 3 4 5
E1l. Calisanlarimiz cok yeteneklidir  [] [[] [] [ [
E2. Calisanlarimiz sektoriin en iyileridic — [] [] [ [ [
E3. Calisanlarimiz zeki ve yaranadie — [] [] [] [ [
EA4. Calisanlarimiz islerinde uzmandie — [] [ [ [ [
E5. Calisanlarimiz yeni fikir ve bilgiler tiretitler OO0 OO0
Sosyal Sermaye
E6. Calisanlarimiz arasinda problem / firsat teshis ve ¢6ziimt konusunda skt bir HEREREREN
isbirligi mevcuttur
E7. Ayni departmanlarda ¢alisanlarimiz arasinda bilgi paylasimi ve birbirinden  [] [ [] [] []
ogrenme ¢ok yaygindir
ES. Farkli departmanlarda ¢alisanlar arasinda etkilesim ve bilgi paylagimi O] OO0 00
yuksektir
E9. Problem/ firsat teshis ve ¢oziimii konusunda calisanlarimiz masterive [ [] [] [ [
tedarikgilerimiz ile sikt bir isbirligi icindedir
E10. Calisanlarimiz belli bir alanda sahip olduklari mesleki uzmanhgt baska bir OO0 OO0
alandaki problem/ firsat teshis ve ¢6zimi konusunda kullanma yetenegine
sahiptirler
()rgﬁtsel Sermaye
E11. Kurumumuz tiim sahip oldugu 6zgtin bilgi birikimini korumak amaciyla L] OO
patent ve lisans gibi maddi olmayan duran varliklar almaktadir
E12. Tim kurumsal bilgi birikimimiz veri tabanlari ve el kitaplarinda kayit altina O] OO0 00
alinmistir
E13. Kurumumuza 6zgii etkin is yapma fikir ve yontemleri kurum kultirinin OO0 OO0
cesitli araclart (liderler, toplantilar, kutlamalar, sloganlar vs.) sayesinde
calisanlarimiza benimsetilmistir
E14. Kurumsal bilgi birikimimiz tiim kurumsal sistem ve siireclere yansilmustr [ [[] [] [] [

Caliganlarinizin uzmanlik diizeyleri ile ilgili agagidaki 6nermelere katilim diizeyinizi belirtiniz.

l1- Kesinlikle Katlmiyorum  2- Katilmiyorum  3- Kararsizim ~ 4- Katliyorum  5- Kesinlikle Katiliyorum|

1

2

3

4 5

E15.

E1e6.

E17.

E18.

Dar faaliyet alanlarinda derin uzmanlik bilgisine sahip pek cok uzman O OO O o

personele sahibiz

Vasifh personelimizin, gérev ve sorumluluk alanlarindaki her tiirli is L] O OO O o

hakkinda sadece bir miktar genel bilgi ve tecriibesi olup, belirli konularda

Ozel ve derin uzmanligi yoktur

Vasifh personelimiz gérev ve sorumluluk alanlarindaki tim konularin L] O OO O o

uzmant olan kisilerdir

Vasifh personelimiz gérev ve sorumluluk alanlarinda sadece kendi L] O OO O o

uzmanlik alanlari ile ilgili islerde derinlemesine 6zel bilgi ve tecriibeye
sahiptir
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Son 3 yilda (2003-2005) gelistirmis oldugunuz yeni iiriin ve teknolojilerinin kullanimu ile elde edilen
rekabet tstiinliigiinii korumak icin agagidaki yontemlere kag defa bagvurdugunuzu ve bagvurdugunuz
yontemlerin etkinligini belirtiniz.

| 1-Etkindegil | 2-Azetkin | 3-Orta derecede etkin | 4-Coketkin | 5-Son derecede etkin |
Say1 Uygulamada Etkinlik
1 2 3 4 5
E19. Patent L] L] L] L] []
E20. Patent basvurusu [] [] [] [] []
E21. Tasarimlarin tescil edilmesi [] [] [] [] []
E22. Marka tescil edilmesi ] ] ] ] ]
E23. Faydali model belgesi [] [] [] [] []
. Rakiplere gére daha dnce tiretime gegme [] [] [] [] []
sayesinde siire avantajini kullanma
E25. Gizliligin saglanmast [] [] [] [] []
E26. Hgﬂi personelin sirkette devaminin saglanmast ] ] ] ] ]
E27. Uriiniin karmastkligt ] ] ] ] ]
E28. Diger( belirtiniz: ) O O 0O 0O O
KAMU DUZENLEMELERI

Asagidaki Ar-Ge ve yenilik konularinda verilen desteklerden haberdar misiniz ve kullandiniz mi?
(ilgili hiicreye isaret koyunuz)ve kullandi iseniz firmaniza yaptig1 katkiyr degerlendirir misiniz?

1= hic katki yapmad: 2= uzerinde degisiklik yapmadigimiz yenilik transferi
3= tzerinde biraz degisiklik yaptigimiz yenilik transferi
4= bizim yenilik yapmamiza biraz katkit yapti 5= bizim yenilik yapmamiza ¢ok katki yapti

Haberim Haberim | Kullanildi | Kulland: iseniz katki

yok var diizeyi

1 2 3 4 5
KDI. Vergi Indirimleri O] ] ] O O O O O
KD2. TTGV [] [] [] OO O O O
KD3. TUBITAK-TEYDEB ] ] L] OO O O O
KD4. KOSGEB_TEKMER 0 0 ] OO O 0O O
KD5. KOSGEB-Gitisimcilik Enstitiisii ] [] [] L] 1 O [ 0O
KDG. KOSGEB ] ] ] O 0O 0O 0O 0O
KD?7. HALKBANK ] ] L] OO O 0O O
KDS8.  AB Altinct Cerceve Programi O ] L] OO 0O 0O 0
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KURUMSAL KULTUR

K1. Firmanizda organizasyon el kitabi gibi resmi ve yazili genel bir prosediiriiniiz var mi ?

Evet |:| Hayir |:|

K2. Yeni trilin gelistirme projelerinin organizasyonu ve yonetimi i¢in resmi ve yazilt bir prosediiriniz var mi1?

Evet |:| Hayir |:|

Caligsanlariniz ile agagidaki konularda, firmanizin operasyonu ve stratejilerine yonelik iletisim kurmak igin
yerlesmis prosediirlerinizi degerlendiriniz.

| 1- Kesinlikle Katlmiyorum ~ 2- Katdmiyorum  3- Kararsizim  4- Katiliyorum  5- Kesinlikle Katiiyorum ‘
1 2 3 4 5

K3. Firmanin planlart hakkinda ¢alisanlart bilgilendirmek CI ]
K4. Buytk degisiklikler hakkinda calisanlart bilgilendirmek CI ]
K5. Biytk degisiklikler konusunda galisanlardan fikir ve geri besleme almak OIO0O00

Firmanizda birimler arasinda iletigim kanallar yeterince agitk mi1?

1- Kesinlikle Kattlmiyorum  2- Katilmiyorum  3- Kararsizim = 4- Katilliyorum  5- Kesinlikle Katiliyorum ‘
1 2 3 4 5
K6. Ust yonetim ile calisanlar arasinda | ]| [] | [ | [ | [

K7. Ayni seviyedeki calisanlar arasinda LI

Kurumunuzda resmi kural ve prosediirlerin ne olgiide yerlesik oldugunu belirtiniz.

| 1- Kesinlikle Kattlmiyorum  2- Katilmiyorum  3- Kararsizim  4- Katilliyorum  5- Kesinlikle Katiliyorum ‘
1 3

K8. Calisanlarin is tanimlari agik ve yazili olarak mevcuttur

K9. Giindelik uygulamalarin, standart faaliyet prosediirleri ile uyumlu olmasit beklenir

K10. Calisanlarimizin géziinde kurumumuz tam bir biirokratik yapi olarak kabul edilir.

K11. Calisanlarimiz herhangi bir konuda karar vereceklerinde organizasyon el kitabi,
prosediir ve talimatlar gibi 6nceden hazirlanmis yazili dokiimanlara bagvururlar
K12. Calisanlarimiz kendi isleri ile ilgili kararlar alirken kendi kurallarint gelistiremezler

K13. Calisanlarimizin inisiyatif kullanarak kurumsal kural ve proseditrleri ihlal edip
etmedikleri siirekli kontrol edilir

N I | |
N | |
N I | |
N | |
N T |

Calisanlarin kararlara katilim diizeyinizi belirtiniz

| 1- Kesinlikle Katlmiyorum ~ 2- Katdmiyorum  3- Kararsizim = 4- Katiiyorum  5- Kesinlikle Katiliyorum ‘
1 3

K14. Kararlar genellikle organizasyonel hiyerarsinin iist kademelerinde alinir

K15. Orta kademe yoneticilerine islerin yiritilmesinde ¢ok fazla inisiyatif verilmez

K16. Orta ve alt kademelerde ¢alisanlarin kendi baglarina karar vermeleri 6zendirilmez

K17. Onemsiz konularda bile karar verme yetkisi {ist kademe yoneticilerindedir.

K18. Orta ve alt kademe calisanlarimizin karar alma 6zerklikleri cok kisithidir
K19. Gundelik karar ve uygulamalarin, hayata gecirilebilmesi i¢in tst diizey
yoneticilerin onayi sarttir

O |oolojo/o
O |oooog| .
O |oolojo/o

O |oooog|
O |ooood ..
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Yenilik yapabilmek i¢in ¢aliganlara asagidaki imkan ve destekler ne 6lgiide saglanir?

1- Kesinlikle Katlmiyorum ~ 2- Katdmiyorum  3- Kararsizim  4- Katiliyorum  5- Kesinlikle Katiiyorum |
1 2 3 4 5

FiKiR GELISTIRME DESTEGI

K20. Firmamizda bireyin kendi fikirlerini gelistirmesi, kurumun gelismesi icin

cesaretlendirilir.

K21. Ust yonetim, personelin fikir ve 6nerilerimize dikkat eder, ilgi gsterir.

K22. Yeni ve ilerici fikirlerin gelistirilmesi genellikle tesvik edilir.

K23. Ust yonetim, gelecek vadeden yeni fikitlerin olusumunu kati kural ve
yontemlere dayanarak baltalamaz.

K24. Firmamiz calisanlari arasinda 6yle bir hava olusturmustur ki, herkes yeni
fikirler Gretme arzusu icindedit.

O O \og
O O \og
O O \og
O O \og
O O \og

PROJE DESTEGI

K25. Calisanlar gorevlerini yapabilmek icin ihtiya¢ duyduklar bilgilere erisebiliyorlar

K26. Yeni proje fikirlerini hayata gecirmek isteyenlere genellikle parasal destek

saglanir.

K27. Yenilik¢i proje ve fikitleri desteklemek icin ayrilmis ¢ok sayida kurum ici mali
kaynak imkani mevcuttur.

K28. Sonugta basarisiz bile olsalar, yeni proje veya fikir gelistirerek bireysel risk
alanlar takdir edilirler.

K29. Firmamizda kisilerin yenilik (inovasyon) yapmak icin risk almalari olumlu

goriilen ve hos karsilanan bir davranistir

Oy ooy o g
Oy ooy o g
Oy ooy o g
Oy ooy o g
Oy ooy o g

K30. Farkli bélimde calisanlarin yeni proje fikirleri hakkinda konusmak igin bir
araya gelmelerine destek verilir

ISTEKI OZERKLIiK

K31. Calisanlarimiz isleriyle ilgili kararlar verirken kendilerini 6zgtir hissederler.

K32. Calisanlarimizin kendi yargt ve yontemlerini kullanmalarina izin verilir.

K34. Her bir calisanin isini nasil yapilacagt kendi sorumlulugumdadir.

K35. Calisanlarimiz giindelik ve rutin gérevleri yapmak icin farkli calisma metotlar
kullanmakta 6zgtir birakilirlar.

Hyininin
Hyininin
Hyininin
Hyininin
Hyininin

ZAMAN TAHSISI

K37. Calisanlarimiz, isleri ile ilgili yeni fikirler gelistirmek icin yeterince zamana
sahiptitler.

[
[
[
[
[

K38. Tium islerini tamamlayabilmek icin personelin yeterince zamani vardir.

[
[
[
[
[

K39. Calisanlarimizin rutin is yikleri, yenilik¢i projelere zaman ayirabilmelerine

[
[
[
[
[

engel olmayacak sekilde diizenlenmistir.

ODULLENDIRME

K40. Personel sunu bilir ki aldiklar1 ve alacaklari 6diller is performanslarina baghdur.

K41. Tsini basariyla yapanlarin yetki ve sorumluluklarr artirilir.

K42. Personel sunu iyi bilir ki isinde basarili olanlar takdir edilir.

K43. Firmamizda inovasyon (yenilik) yapan her seviyedeki personel 6dillendirilir

K44. Basarili yenilikci proje Gretenler fazlasiyla 6dillendirilerek ¢abalarinin karsiligin

HREE-
HREE-
HREE-
HREE-
HREE-

alirlar.
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YENILIK SURECI ONUNDEKI ENGELLER

Asagidaki i¢ faktorlerin, sirketinizde, son 3 yili (2003-2005) dikkate alarak yenilikcilik yonetimi basarisina engel olup
olmadigint belirtiniz.

1-Cok buytik engel 2-Buyiik engel 3-Engel 4-Az Engel 5-Engel Degil
1 2 3 4 5
Egl. | Teknik bilgi eksiklizi O O 000
Eg2. | Teknik deneyim eksikligi O O O O] C
Eg3. | Kalifiye eleman eksikligi O 0000
Egd. | Kalifiye Ar-Ge yéneticisi cksikligi O O 000
Eg5. | Gerekli teknoloji edinme organizasyonunun kurulamamast OO 0004
Egb. | Firma ici teknolojinin gelistirilmesinde zaman kisitlarinin bulunmasi O 0004
Eg7. | Finansman kaynaklarinin yetersiz olmast O O 000
Eg8. Isyerimizde yenilikgilige karst diren¢ bulunmast OO 004
Egd. | yenilik siireclerine dayali strateji eksikligi O O O O] C
Egl0. | yenilik projelerinin hedeflerinde belirsizlik O 0000
Egll. Cok fazla monoton ve rutin is yuki HEE R R
Egl2. | {5 diizey yoneticilerin onaylarinda hatali/yavas davranmalari OO 0004
Egl3. | yenilik icin firmada uygun iklimin olmamast O 0000
Egl4. Ayn1 anda cok sayida yenilik projesinin yuritiilmesi O O 000
Egl>. | Firmada sirckli iyilestirme yaklasimina 6nem verilmemesi OO 0004
Egl6. | yenilik siirecinin yeterince denetlenmemesi O 0000
Egl7. | Yenilik maliyetinin yiiksekligi O 0000
Egl8. | yenilik riskinin yiiksekligi O O 000
Egl9. Diger (BElftiniz) . .uuinieiniiiiieiiii i, OO 0|04

Agsagidaki dis faktorlerin, sirketinizde, son 3 yili (2003-2005) dikkate alarak, yenilik yénetimi basarisina engel olup
olmadigini belirtiniz.

1-Cok biytik engel 2-Biyik engel 3-Engel 4-Az Engel 5-Engel Degil
1 2 3 4 5

Eg20. | Devlet desteginin ve tegviklerin yetersizligi OOl
Eg21. | Yasalar, yonetmelikler, standartlar ile gelen kisitlamalar OOl
Eg22. | Diger sirketlerle ve kamu arastirma kurumlari ile isbirligi yapabilmenin giicligii Olggligolig
Eg23. | Teknolojik bilgi kaynaklarina ulasmada giiclikler OOl
Eg24. | Di1s finansman temin sorunlart Olggligolig
Eg25. | Talep belirsizligi OOl
Eg26. | Kalifiye eleman bulmanin ve/veya ise almanin glicligt Olggligolig
Eg27. | Firma disindan edinilecek teknolojik hizmetlerin eksikligi (teknik ve bilimsel

danismanlik, denetim, muayene, standartlar, vd.) E NN
Eg28. | Gerekli malzeme, parca, ekipman bulma zorlugu OOl
Eg29. | Misterinin yeni tirtinii benimseme giicligi Olggligolig
Eg30. | Fikri milkiyet haklarinin korunmasindaki mevcut bosluk OlOlOiali;
Eg31. | Diger (Belittiniz): .....ovviieiiiiiiiiiii i OOl
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ISBIRLIGI

Firmaniz agagidaki alanlardan herhangi birinde bagka firmalarla igbirligi yapiyor mu?

EBvet
Béloe Birden fazla firma | Bir sézlesmeye
o8 ile ag olusturarak bagli olarak
= |3 El3 E| &5 w 5 5 5
g 8§ 2|25 2| 8¢ = g > g
e A E=T S = I A T R
I1. | Arastirma merkezi veya
o — [l [l ] ] ] [ [ ]
tniversiteler ile Ar-Ge isbirligi
12. | Rakiplerle Ar-Ge isbirligi L] L] L] L] L] L] L] L]
3. | Diger firmalarla Ar-Ge isbirligi ] ] ] ] ] ] ] ]
(misteri veya tedarikgiler haric)
14. | Uretim isbirligi
(toplam sistem teklifleri veya [ [ [ [] [] [] [] L]
kapasite agiklarint kapatmak icin)
15. | Satin alma isbirligi L] [] [] [] L] L] L] L]
16. | Hizmet/satis/dagitim isbirligi [] [] [] [] [] [] [] []
17. | Firmalar ve/veya egitim ] ] ] ] ] ] ] ]
kurumlar ile egitim isbirligi
I8. | Miisterilerle isbirligi L] L] L] L] L] L] L] L]
19. | Tedarikgilerle isbirligi L] L] L] L] L] L] L] L]
110 | Tamamlayici isbirlikleri * L] L] L] L] L] L] L] L]

Son iig yilda (2003-2005), yenilik alaninda (iiriin, {iretim, pazarlama, organizasyon) goriilen gelismelerin izlenmesinde,
sitketin degisik bilgi kaynaklarindan yararlanma sikligini ve bu kaynaklardan saglanan katkiy1 belirtiniz.

Stklik | 1- Hic yararlanimiyor | 2-Cok az yararlantliyor | 3-Ara sira yararlaniliyor | 4-Genellikle yararlaniliyor | 5-Cok sik yararlaniliyor
Katk: | 1- Cok az katki 2-Az katki 3-Orta derecede katkt | 4-Buyik katk: 5-Cok buytk katki
Siklik Katki
1 2 3 4 5 1 2 3 4 5

I11. Bilimsel ve teknik yayinlar OO0O00oaoododaonaa
112, Internet ve e-veri tabanlar 00000004 gg
113, Bilimsel ve mesleki toplantilar OO0O00oaoododaonaa
114. Fuarlar, sergiler OO0O00oaoododaonaa
115, Actklanmis patentler OO 0000000 O
116 Misteriler OO 00000004
7.1 Tedarikeiler OO O0O0OoOoooogoQgg
118. Bayiler / saticilar OO 0O0O0O0dQ0-dnnf
9. | Universiteler OO0O00oaoododaonaa
120. Bagka scktorlerden sirketler OO0O00oaoododaonaa
121. Benchmarking (kiyaslama) O 0O 00O 00 0dodo g
122. Rakipler OO 0000004 nod

" :Farkli yetkinliklere sahigirketlerin, ortak bir tiriin/projeyi bu cekirdek yétkklerini kullanarak yapmalari.
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PERFORMANS

Son iig yil1 (2003-2005) dikkate aldiginizda, firmaniz1 gegmis donemlere kiyasla agagidaki her bir basart kriteri agisindan

degerlendiriniz

‘ 1-Cok daha bagarisiz ‘ 2-Daha basarisiz ‘ 3-Ayni derecede basarili ‘ 4-Daha basarili

| 5-Cok daha basgarili ‘

1

2 3 4 5

Genel Yenilik Performansi

Pel. Yeni trtnleri rakiplerden 6nce pazara sunabilme OO0 00
Pe2. Mevcut Urln yelpazesinde yeni tiriinlerin orant O0O00O00
Pe3. Yeni iiriin ve hizmet projelerinin sayist OO0 00
Pe4. Is siirec ve yontemlerine dair gelistirilen yenilikler O0O00O00
Pe5. Gelistirilen yeni tirtin ve hizmetlerin kalitesi O0O00O00
Peb. Fikri mulkiyet hakk: altina (patent, patent bagvurusu, tasarimlarin tescil edilmesi,
marka tescil edilmesi, faydali model belgesi) alinmis yeniliklerin sayist Doodt
Pe7. Idari yapt ve zihniyetin cevresel sartlara gére yenilenmesi O0O00O00
Imalat Performansi
Pe8. Imalat Kalitesi O0O0O0 L0
Pe9. Imalat Maliyeti O0O000
Pe0. Imalat Esnekligi OO0O00O
Pell. Imalat ve Teslimat Hiz1 OO0O00O
Pazar Performansi
Pel2. Misteri memnuniyeti O0O0O0On0
Pel3. Toplam satislar OOO0O0
Pel4. Pazar pay: buyukliagi O0O0O0On0
Finansal Performans
Pel5. Ciro Karlihg (Kat/Toplam satislar) O0O00O0O0
Pel6. Akdf Karliligt (Kar/Toplam varliklar) O0O00O0O0
Pel7. Firmanin genel karlilik durumu O0O00O0O0
Pel8. Yatirim dist nakit akist

Oooog
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SAYISAL FIRMA BILGILERI

2005 ve 20006 yillart icin kendi algilamaniza gbre pazar biytiklikleri ve paylari:
(Para birimi olarak istediginizi —Euro,$, YTL- kullanabilirsiniz)

2005 2006

Ana triin grubunun Tirkiye’deki pazar buyukligi SB1. SB2.
Ana triin grubunun dinya 6Slcegindeki pazar buytkligi SB3 SB4
Firmanizin ana Griin grubu i¢in yurt i¢i pazar payl SB5 % SB6 %
Yurtiginde en biiylik ana {irtin grubu dreticisinin yurtigi pazar payl SB7 % SB8 %
Litfen firmanizla ilgili agagidaki bilgileri belirtiniz.

2003 2004 2005
(Para birimi olarak —FEuro,$, YTL- kullanabilirsiniz)
SBY (1-2-3). Kapasite kullanim orani % %. %

SB10 (1-2-3). Toplam satislar

SB11 (1-2-3). Toplam ihracat

Son tg¢ yilt (2003-2005) dikkate aldiginizda, girdilerin satin alindig ve driinlerin pazarlandigt cografi bolgelere gbre
parasal dagilimlarini yaklasik olarak belirtin.

SB12.1. Girdilerin dagilim1 SB12.2. Satislarin dagilimt

Marmara % \ % \

Ulkenin Diger Bolgeleri % %

Avrupa Birligi Ulkeleri % %

Rusya, Ukrayna ve Balkanlar % Yo

Kafkasya ve Orta Asya % > =%100 % > =%100
Orta Dogu ve Afrika Yo %

Dogu ve Giineydogu Asya % %

Amerika % %
Digeri..ooiiiiii % ] % ]
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Sirketinizin tg¢ yillik (2003-2005) verilerini dikkate alarak agagidaki tabloyu doldurunuz.

Para birimi olarak istediginizi —Enro,§, Y'T1- kullanabilirsiniz 2003 2004 2005

SB13. (1-2-3) | Ar-Ge hatcamalarit

SB14. (1-2-3) | Lisans, patent, know-how ve teknik danismanlik alimi harcamalart

SB15. (1-2-3) | Firma disindan yazilim/makine /techizat edinme harcamalari

SB16. (1-2-3) | Yo6netim danismanligi (mali denetim danismanligt haric)

2005 y1l1 sonunu g6z oniine alarak, beyaz yakali personelinizin agagidaki alanlara gore sayilarini veriniz?
(Birden fazla alanda galigan kisileri bu alanlara ayirdig1 zamana goére.)

SB17. Arastirma gelistirme ve tasarim
SB18. Operasyonlar (Planlama, satin alma, lojistik, dagitim, tretim)
SB19. Pazarlama
SB20. Finans/Muhasebe

SB21.  Diger (y6netim, insan kaynaklari, BT, Satis sonrasi hizmet, bakim, vs.)

2005 yili sonunu goéz Oniine alarak, beyaz ve mavi yakali personelinizin sayilarini, egitim alani ve
diizeylerine gore belirtiniz.

Tlkégretim Meslek Lise Universite / | Lisansiistii Toplam

PERSONEL Lisesi yiiksekokul

SB22. Beyaz Yakalt

SB23. Mavi Yakali

" Arastirma ve Gelitirme (Ar-Ge) yeni bilimsel ve teknolojik bilgi elde etmek; yietiriin ve prosesleri tasarlamak ve
gelistirmek; yeni elde edilni bilgileri, Urtin ve proseslerin teknik olarak énetmir bicimde iyilestiriimesinde kullanmak
amaciyla yapilan, agarmaya dayall cagmadir. Ar-Ge cabmalarinagirketiniz tarafindan yapilan Ar-Ge c¢gthalari, dger
isletmelerden satin alinan Ar-Ge hizmetlgiiketiniz icin ilgili birimler tarafindan yapilan AGe c¢algsmalari dahildir. Ar-
Ge harcamalaryukaridaki Ar-Ge faaliyetleri ile ilgili giderlglir.

*Dis kaynaklardan techizat edinme harcamaldakine ve techizat alimi icin yapilan harcamalardir
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